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AHHOTALUA

JIaHHBIN ITPOEKT ABISAETCA COCTABHOM YACTBIO MPEIaracMou MHOU
KOHLENIMHY 00y4EeHHsI IIKOJIBHUKOB IIPOTrPAMMHpPOBaHMIO. Ero 1emnbto sBisiercs
pa3paboTKa CHCTEMbI O0YUYEHHS IeTeH MII IIIETO IIKOJIBHOTO BO3pacTa OCHOBaM
IPOrpaMMHUPOBAHUS.

B ocHOBe Bcex MOJOOHBIX CUCTEM JIEKUT HEKUN UCIIOJHUTEND (Yepenaxa B
J0r0, poOOT-UCHIOJHUTETL B KYMHUPE), KOTOPBIN BBIIIOJIHAET HAIIUCAHHYIO HA
BCTPOEHHOM $3bIKe Nporpammy. Hapsay ¢ psigoM Apyrux HHHOBAIU, MHOM
MPENI0KEH HE NMEIOIIMI aHAJIOTOB, MPUHIIMIIUAIBHO HOBBIM MOJX0/ B OPraHU3aluu
(G YHKITMOHUPOBAHUS MOJJOOHBIX CUCTEM. B OCHOBE JaHHOTO MOJIX0/1a JICKUT
CO3JaHME NIl UCIIOJIHUTENS HEAETEPMUHUPOBAHHON BHEIIHEN CPEbl, YTO, BO-
NEPBBIX, TO3BOJISET UCIOIB30BATh JIJIs1 OOYUEHHS] MAaKCUMAJIBHO IIPOCTOM SI3bIK U MPU
3TOM CO3/1aBaTh IPOTPAMMBI BBICOKOW CIIOKHOCTH, BO-BTOPBIX, CYILIECTBEHHO
IOBBIIIAET MOTUBALMIO IIKOJBHUKOB YEPE3 YBEIIMUYECHUE UTPOBOM COCTABIISIFOLIEN
00yyJaroiie CUCTEMBI.

Pe3ynbTar npakTH4ecKOro NpUMEHEHUs CUCTEMbI B 00yUYE€HUH MIKOJBbHUKOB
MJIQ/IIIETO IKOJIBHOTO BO3pacTa Mmoka3aj, YTo Ja)Ke IIKOIbHUKH, UMEIOIINE
HEYJIOBJIETBOPUTEIIbHBIE OLIEHKH 110 OCHOBHBIM LIKOJIbHBIM NPEAMETaM (B TOM YHCIIe
10 MaTeMaTHKE) YCIEIIHO OCBAUBAIOT MPEAJIOKEHHBIN Kypc 00ydeHHUsl, ociie
KOTOPOT'0 OHU B COCTOSIHUM CBOOOJIHO pemaTh psij 3aaad u3 OI'D no undopmatuke
JUISL BBITYCKHUKOB 9-T0 Kj1acca 00111e00pa3oBaTeNIbHbIX IIKOJ U TOTOBbI IPUCTYIUTh

K U3YYEHUIO YHUBEPCAIBHBIX SI3bIKOB POrPaAMMHUPOBAHMS
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1 Bgaeaeunue

BeposiTHO, B MUpE HE CyLIECTBYET HU OJHOIO YEJIOBEKA, KTO XOTS ObI pa3 He
3ayMbIBajics 0 Oyayuiem. UTo oxumaer MeHs, cTpaHy, yenoBeuectBo? OTBET Ha
ATOT BOIIPOC BO MHOTOM OYEBHUJICH - HOBbIE TEXHOJIOTMH: UCKYCCTBEHHbBIN UHTEIUIEKT,

BUPTYyaJIbHAs peaIbHOCTh, POOOTHI.

Mup HOBBIX TEXHOJOTHI OY€Hb MHOTOOOpPA3€eH, HO €CTh TO, UTO UX
o0benuHsAeT- HHPopMaIus. A eciu ecTh HHPOopMaIus, 3HaUUT BO3ZHUKAET
NOTPEOHOCTH B €€ MOUCKE, XPaHEHUH, 00pabOTKe, T.€. B HHPOPMAIIHOHHBIX
texHosorusix [1]. Ecim MbI XOTHM yBepeHHO CMOTpETh B Oy ryiee u He OOSIThCs
OKa3aThCs Ha 3a/IBOPKaX MUPOBOIO IIpOrpecca, TO U3yuyeHue HHPOPMAIIMOHHBIX
TE€XHOJIOTUI JTOJKHO CTaTh KPA€yroJbHBIM KaMHEM B 00Opa30BaHUU COBPEMEHHOIO
mKoJibHUKA. Y 0ocoboe BHUMaHME NPU U3yYE€HUU UHPOPMAIIMOHHBIX TEXHOJIOTUN
HE00X0MMO 00paTUTh Ha U3yYEHUE IporpaMMupoBanus. i Toro, 4ToOb! B
MIOJIHOM MEepe OTBEYaTh COBPEMEHHBIM TPEOOBAHUAM, IIKOJIBHUKH JOKHBI HAUMHATb
OCBOCHHE COOTBETCTBYIOLIUX TEXHOJIOTMI HAYMHAS C MIIAIIETO IKOJIBHOTO
BO3pacTa. EcTrecTBEHHO, 3TO TOJPKHO MPOUCXOIUTh C UCIIOJIb30BAaHUEM

COOTBETCTBYIOIIUX ITPOTPAMMHBIX CPEJICTB.

[Ipaponurenem nMogoOHBIX CUCTEM O0YyUYEHHUSI MOXKHO CUUTATh sA3bIK Jloro,
pa3pabotannbiii B 1967 r. B 00pa3oBaTeNbHbIX HENSAX IJIs1 00y4YeHUs AeTei
JOIIKOJIBHOTO ¥ MJIQJIIIEr0 KOJIBHOTO BO3pPAcTa OCHOBHBIM KOHUEIIUSAM
nporpammupoBanust [2]. SI3bik Jloro u3secteH nepBbIM rpadMuecKUM UCTIOHUTEICM
yepenaxoi- BooopakaeMbIM pOOOTONOAOOHBIM YCTPOMCTBOM, KOTOPOE
nepeMeniaeTcs o KpaHy v MOBOPAUYUBAETCS B 33JJaHHBIX HAIIPABJICHUSX, IPU ATOM
ocTaBisis (W, 10 BEIOOPY, HE OCTaBJIsAsA) 32 COOOM HapHCOBAHHBIN Clie/1 3aJaHHOTO
I[BETa ¥ IIUPHUHEI. B HacTosmiee Bpemsi CyIeCcTByeT MHOKECTBO MOJOOHBIX CHCTEM
oOyueHus. bosplnyto monmysasspHOCTh MOJIYYHII CO3aHHbIN B MaccadyceTckom
TEXHOJIOTUYECKOM MHCTHUTYTE SI3bIK BU3yalIbHOTO IporpammupoBanus Scratch [3]. B
Halllel cTpaHe MUPOKOE pacpocTpaHeHue nonyuusia paspadorannas HUMCU PAH

cucrema Kymup [4].



2 Kuawuesble TpeOGoBaHus K cUCTeMaM 00yYeHHs OCHOBaM

NpOrpaMMHUPOBAHMS

KnroueBbiMu Tpe6OBaHHHMH, MNpCAbABISICMBIMU K JaAHHBIM ITPOTPAMMHBIM

cpeacrBam, ABJIAIOTCH:

1) HUrposas ¢popma oOyuenus (edutainment-oOyduenue yepes pa3BicueHue)
[5,6].

OO611en3BeCTHO, UTO OOYUYEHHE MMPOUCXOAUT O0Jiee YCIEUTHO, €CIU B
mporiiecce 00ydeHuUsI MPUCYTCTBYET UTPOBOM KOMITIOHEHT, YTO OCOOCHHO aKTyaIbHO
JUIS1 ITKOJIbHUKOB MJIQJIIETO IKOJIBLHOTO BO3pacTa.

2) OOecneueHre BO3MOKHOCTH IIABHOTO TIEPEX0/1a OT UCTIOIb30BaHHUS
aJanTUPOBAHHBIX TPOTPAMMHBIX CPEACTB K U3YUCHUIO YHUBEPCAIbHBIX SI3bIKOB
nporpaMMmupoBanusi. s atoro:

2.1) BCTPOCHHBIH A3BIK MPOTPAMMHUPOBAHHUSI TOJDKEH COOTBETCTBOBATH
napajgurMe CTPYKTYPHOTO IIporpaMMUpOBaHus [7] ¥ comepkaTh 0a30BbIC
YOPaBISIONINE KOHCTPYKIIMU B T.4.:

a) TOCJIeI0BaTEILHOCTH,

0) KOHCTPYKIIMU BETBJIEHUSI KaK B MTOJIHOM, TaK U B COKpaIlleHHOU (popme;

B) pa3IMYHbIC BAPUAHTHI HIUKIMYECKUX KOHCTPYKITUH;

I') MOAIPOrPAMMBI.

JIns yenenrHoro ocBoeHUs 0a30BbIX KOHCTPYKITUN SI3bIKOB
MporpaMMHUPOBaHUs 00yUaroIiasl CuCTeMa JI0JKHA HE TOJIBKO COACPKAaTh TaHHBIC
KOHCTPYKIIMH, HO U CTUMYJIMPOBATh O0YYaeMBbIX JIJI1 UX aKTUBHOI'O UCIIOJIb30BAHUSI.

2.2) ¢ OIHO# CTOPOHBI BCTPOCHHBIH SI3BIK MPOrPAMMHUPOBAHHUS JTODKEH
OBITh MAKCUMAaJILHO TIPOCT JIJIsi 00YUYEHUsI, C IPYyTroi CTOPOHBI, 00yUaroIias cucreMa
J0JDKHA 00€CTIeYnBaTh BO3MOKHOCTh HAITMCAHUS MIPOTPaMM JTIFOO0H CIT0’KHOCTH OT
CaMBIX MPOCTHIX /IO IOCTATOYHO CJIOKHBIX, TPEOYIOMINX OT 00y4aeMOro BHICOKOTO
YPOBHS aJITOPUTMHUYECKOTO MBIIIJICHUS U HABBIKOB aJITOPUTMU3ALIMH PEIIaeMbIX
3ama4. B aToM 3akiiouaeTcs CymecTBeHHOE MTPOTUBOPEUHE, KOTOPOE s ObI Ha3Baj

«MapaOKCOM Yy4eOHOro si3bika». CTaHAapTHBIN NOJX0/1, KOTOPbII UCHOIB3YIOT



pa3pabOTUMKH 00YUAIONIUX CUCTEM JJISl PEIICHUS TAHHON TIPOOIEMBI- 3TO
YCIIO)KHEHHUE SA3bIKa. S| cunTaro qaHHBIN T0IX0/] HEBEPHBIM U IPE Iarai HHOE
peleHue.

Jiist 00yYeHHs MIKOJIbHUKOB MJIQJIIIETO IIKOJIBLHOTO BO3pacTa OCHOBAM
IpOrpaMMUPOBaHUs, MHOH Obliia pazpaboTaHa ody4aromas cucrema «Po6or-

camep».

3 OcHoBHBIE 3a1a4H, pelliaeMble TaHHOH CHUCTEMOM

OcHOBHBIE 337]a4H, PEIIAEMbIE TAHHOW CUCTEMOM:

1) oOyuyeHue MIKOIFHUKOB OCHOBAM ITPOTPAMMHUPOBAHUS, HABBIKAM
HanucaHus 3QPEKTUBHBIX MPOrPaAMM;

2) TOITrOTOBKA K M3YYCHHUIO YHHBEPCAJIBHBIX SI3BIKOB IIPOTPAMMHUPOBAHUS;

3) BBIpaOOTKA y 00y4aeMbIX AITOPUTMUIECKOTO MBIIICHHUS;

4) moAroTOBKa IIKOJBHHUKOB K ciade OI'D mo nHdopmaTuke (pereHunto

3ama4 tuna «Mcnomaurens Pobory).

4 (OcHOBHbBIE OTJIUYHS OT CYIIECTBYIOIINX AHAJIOTOB

OcHOBHBIE OTIAMYHS pa3pabOTAaHHOW MHOM CUCTEMBI OT CYIIECTBYIOIIHUX
aHaJIOrOB:

1)  nedemepmunuposannas eHewHsist O UCNOIHUMENs Cpeod,

XapakTepHOU 4epTOoi BCEX CYIIECTBYIOIMIMX CUCTEM O0yUEHHUS SIBJIICTCS
J€TEPMUHUPOBAHHASI BHEIIHSS JIs1 UCIIOHUTENS cpeda. S npeararo
NPUHIMIHATBHO WHOM MOJIX0/1, OCHOBAaHHBIA Ha XaOTUYHOM U3MEHEHHUU BHEIIHEN
cpensl. PakTHUECKH 00y4aeMOMY MPEACTOUT CO3/1aTh CUCTEMY UCKYCCTBEHHOTO
MHTEIJIEKTa, YIPABIISAIONYI0 pOOOTOM B aBTOHOMHOM pexume. B pamkax nanHoi
CUCTEMBI pOOOT BBIHYKJIEH TOCTOSIHHO aHAJIM3UPOBATh BHEIIHIOKO CPEy U
B3aMMOJICICTBOBATH CO CIyYaifHO BO3HUKAIOIIUMU OOBEKTaMH, UTO SIBISETCS

YIPOUIEHHBIM aHAJIOTOM CHUCTEM, pa3padaThiBaeMbIX JIJISl YIIPABICHUS pealbHbIMU
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oOBeKTaMu (HarpuMep, cucTema "aBTonuioTa", yrpasisionas aBTOMOOIIEM U T.J11.).
JlaHHBIN MOAXO0/ O3BOJISIET Pa3pEINTh IPOTUBOPEUHE, CBSI3aHHOE C «I1apaJOKCOM
y4e0HOTO $13bIKa» U CYIIECTBEHHO MOBBICUTH MOTHBAIMIO IIKOJIHLHUKOB Yepe3
YBEJIMYEHHE UTPOBOW COCTABJISIONIEN 00ydaroIeil CUCTEMBI.

2)  MYTbMUAZLIYHBIIL CUHIMAKCUC A3bIKA NPOSPAMMUPOBAHUSL;

Kax mokasbIiBaeT nmpakTuka, 4acThb MIKOJILHUKOB HCIIBITHIBACT TPYIHOCTH IIPU
U3YYEHUU IPOrPAMMHUPOBAHHUSI, CBSI3AHHBIE C TEM, UTO CUHTAKCUC COBPEMEHHBIX
S3BIKOB TIPOrPAMMHUPOBAHUS OCHOBAH Ha MCIOJb30BAaHUM aHTJIUHCKOTO si3bIka. Jliis
pElIeHMs JTaHHOM TPOOIEMbI BCTPOEHHBIN B 00YYAIOIIYI0 CUCTEMY YUEOHBIN A3BIK
IPOrPaMMUPOBAHMS UMEET KaK PYyCCKOS3bIYHBIN, TAK U AHTJIOA3BIYHBIA CHUHTAKCHUC.
Ha nauanpHOM 3Tane 00y4eHHe MPOUCXOIAUT C UCIIOJIB30BAHUEM PYCCKOSI3bIUHOM
BEPCUU 53bIKA, 3aTEM MPOUCXOUT NEPEXO HA AHTJIOS3BIUHYIO BEPCUIO. DTO
MO3BOJIET IUIABHO MOJBECTH 00y4aeMOro K OCBOCHHIO 0a30BbIX S3bIKOB
IpOrpaMMUPOBAHMUS.

3) cucmema mecmuposarusi NOLYYEHHBIX 3HAHUIL

- TECTUPYET MOJIYYCHHbIE IKOJIbHUKOM 3HaHUS (IIPU 3TOM MTO3BOJISIET
TECTUPOBATH CTPOTO OMPEEICHHbIC 3HAHUS, BIUIOTh IO OMPEAEIEHHbIX
YIPABJISIFOITUX KOHCTPYKIIUMN );

- OPHEHTHPYET 00ydaeMoro Ha pa3paboTky Hanbosee 3¢ (HEeKTUBHBIX
QITOPUTMOB, ONTUMAJIBHBIX C TOYKU 3PEHUS UCTIOJIb30BAHUS PECYPCOB KOMITbIOTEPA
(ObICTpOAECHCTBUE, TAMSTD);

- CYIIECTBEHHO MOBBIIIAET MOTUBAIIMIO IIKOJIBHUKOB YEPE3 UCOJIb30BaAHHE
UTPOBBIX 3JIEMEHTOB.

4)  cucmema asmomamuyecKkoll NPOBePKU PeueHull,

JIro6oe penieHue 1000 3a/1a4M MOKET OBITh Cpazy MPOBEPEHO C
UCIIOJIb30BaHUEM BCTPOCHHON CUCTEMbI aBTOMAaTHYECKOTO TECTUPOBaHUs O€3
MpEIBAPUTEIbHON HACTPOUKHU CHUCTEMBI.

5) cucmema aemooononnenuss meKyuux 1eKcem,

I103BOJISIET CYIIECTBEHHO YIPOCTUTh U YCKOPUTH MPOLIECC TEKCTOBOIO BBOAA

IPOTrPaMMBL.



6) cucmema yckopenno2o 6600a KOMAHO:
- YCKOPSIET U YIPOIIAET MPOIIECC HAMTMCAHUS TPOTPAMMBI;
- IO3BOJISIET N30€XKaTh CHHTAKCUYECKHUX OIMOOK, YTO OCOOEHHO BaXKHO Ha

ICPBOHAYAIIBHOM 3TalIC O6y‘—ICHI/I$I.

5 Onucanue cuCTEMbI

B xoze paboThl ¢ 00yuaroieil cucteMol nepesi HIKOJILHUKOM CTOMT 3a/1a4a -
HamucaTh IPorpaMMy, yIpaBJIsSIoNIyt0 poOOTOM-canepoM, KOTOPbIN JOJKEH
pPa3MUHUPOBATh MUHHOE T0JIe. MUHHOE MOJIe PacIiooKEeHO Ha IIOCKOCTH, pa3OUTOM
Ha kJeTku. Kiietka MoxkeT ObITh CBOOO/IHA, 3aHATa MUHOU, KOTOPYIO HYKHO
Pa3MUHUPOBATH, TUOO 3aHATA MPETSITCTBUEM (CTEHA), KOTOPOE HYKHO OOOMTH.
[TompITKa MPONTHU CKBO3b CTEHY WJIM MUHY MPHUBENIET K pa3pylICHUIO poOoTa.

Jlnst ynipaBieHust po60TOM 00y4aeMbIii MOXKET UCIIOJIb30BaTh BCTPOCHHBIN
S3BIK IPOTPAMMUPOBAHUS.

BceTpoeHHBIN A3BIK NPOrPAMMUPOBAHUS COJCPKUT:

1) xoMaHbI, ONPEICIISIOIINE HaYall0 M KOHEI[ OCHOBHOM MPOrPaMMBI:

HAYaJ10 MPOrpaMMbl begin program

KOHeIl MPOTrPaMMBbl end program

2)  KOMaHBI-TIPUKa3bl (KOHCTPYKIIMH TOCIICIOBATECIBHOCTH)

BBEpPX, BHU3, BIIPABO, BJIEBO, PA3MUHUPOBATH CBEPXY, PAa3MUHUPOBATH
CHHU3Y, PA3MHHHMPOBATH CIIPaBa, PA3BMHUHUPOBATH CJIeBAa;

up, down, right, left, clear top, clear bottom, clear right, clear left;

3) KOHCTPYKIIHUH BETBICHUS

3.1) monnas dopma:

ecJin <ycJIOBHE> TO if <ycrmosue> then
<KOMAaHIbI> <KOMAaHJIbI>
HHaYe else

<KOMAaHIbI> <KOMAaHJIbI>

BCE all



3.2) cokpamenHas popma:

ecJin <yCJIOBHE™> TO If <ycnosue> then
<KOMAaHIbI> <KOMAaHIbI>
BCE all

I[OHYCKaeTCH HCITI0JIB30BAHUC BJIOKCHHBIX YCIIOBHBIX KOHCTpYKHPIﬁ.

4) UKIMYECKUE KOHCTPYKIIMH

4.1)

HII MOKa <yCJIOBHE™> bl while <ycnosue>
<KOMAaHIbI> <KOMAaHJIbI>

KII el

4.2)

HII BBITIOJIHUTH <3HaUCHHC™> pa3 bl loop <3nauenue> do
<KOMaHIbI> <KOMAaHJbI>

KI el

e <sHAUYC€HUE> - DTO 1I€JI0€ YUCIIO oomnpmre 0.
I[OHYCKaCTCﬂ HCIIOJBb30BAHHUC BJIOKCHHBIX NUKINYCCKUX KOHCTPYKHHﬁ.

5) moanmporpaMMel

noamporpamMma <ums> procedure < ums >
<KOMAaHIbI> <KOMaHbI>
KOHeIl MOANPOrpaMMbI end procedure

rae < UMs > - 3TO Ha3BaHHE MOAIPOrPAMMBI, B KOTOPOM MOTYT OBITh
UCITI0JIb30BaHbl OYKBbI, U(PBI U CUMBOJ NouepkuBanus. Ha3Banue nmoanporpaMmal
JOJIKHO HAUMHATHCS C OYKBBI.

JlommyckaeTcst HICHOJIb30BAHKUE BIOXKEHHBIX MOANPOTPAMM, a TaKKe
PEKYPCUBHBIX aJITOPUTMOB.

B xauecTBe KOMaH]I MPOBEPKU YCIOBUM UCTIOJIB3YHOTCS !

1)  KoMaHjBl, IPOBEPSIIOIINE CBOOOICH JIM MYTh (OTCYTCTBYIOT MPEISATCTBHSI
Ha IyTH):

cBepXy CBO0OIHO, CHU3Y CBO0O/HO, CIIPaBa CBO0OHO, CJIeBa CBOOOIHO



top free, bottom free, right free, left free

2) KOMaHjbl, MPOBEPSIOIINAC HE 3aMUHUPOBAH JIA ITyTh:

cBepxy 0Oom0a, cHu3y 0om0a, cipaBa 0om0a, ciieBa 6omoda

bomb top, bomb bottom, bomb right, bomb left

3) KOMaH[bI, IPOBEPSIONINE TEKYIUE KOOPAMHATHI POOOTA:

<KOoOpAuHaTa> <3HAaK> <3HAa4YCHUC>

ryie <KoopJuHaTa> - CTPOKA WIH CTOJ0el, row wiwm Col

<3HAK> - 3HAK OTHOLICHHUA >, <, =,
<3HAUYEeHHE> - 1eJIoe Yncio oobiie 0.

ITpu npoBepke yCIIOBUI T0IIyCKAETCS UCIIOJIB30BAHNE JIOTMUECKOTO

omeparopa “He”, “not”.

I | PobBot canép

JIJIss KOMMEHTapUeB UCIOJIb3YETCS 3ape3epBUPOBAHHOE CIIOBO “//”.

DkpanHas ¢popMa o0yJaromeii CHcTeMbl pa3ouTa Ha 2 9acTu (pUCyHOK 1).

Kapra [lporpamma

Beinonunte  3agaHun

Hactpoiikn

Momowes  Bexog

E=uE

T

J

C iG]

IEmERI>EME

SamaHue mna pofoTa

IporpaMMa

v

=N
I'I

[T R = L S R

25

HAYANO MO A ME]

HIT noka cronben > 3
BISEO

HIL

HIl NOKa CTpoKa < 13
BHHMS

BT

HI Noka croaben < 7
BIpaBo

KIL

BEESDX

BEEDX

PAasSMMHMPOEATE CISEa

BISEOC

HI] NNOKa CEepXy ceobogHOo
PasSMMHMPOEATL CIEEa
PASMMHMPOEATE CBEDXY
BESDX

KIL

PASHHMHMPDOEATE CHEEA

HIT NMoKa He chOpasa bomba
BIpaBo

HIL

PASMMEMPOEATE CHOpaBa

EIpaso

HII MOoKa CHMSY cEobogHO
PasMMHMpOEATL CHOpaBa
PASMMHHMPOEATE CHMSY
BHHS

»

m

PesymneTaT BENOOJIHEHMA

IporpaMMa He BHOONHeHa

Samanue

HE BHIIOMHEHO

KomMuecTEOED onepaimmmt 0

TexymMe KoopOMHATH poboTa:

crpoka — 2 cronfen - & YpoEeHr chno=sHocTM: 1

Bam cuér: 0 pofoxoMHOE

PucyHok 1 - akpaHHasA gpopma obyyaroujeli cucmemoi
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JleBast yacTh COZIEPIKUT 3aJaHKE JIJIsl poOOTa U BKIIFOYAET B ce0s1 poOoTa-

cariepa, JIa6I/IpI/IHT, 10 KOTOPOMY HOJIKCH IICPCMCIIATHCA pO6OT 1 MHUHHOC ITOJIC.

[Tonp3oBaTens UMeET BO3MOXKHOCTh CAMOCTOSATENIBHO CO3/aTh JTAOUPUHT, 3arpy3UTh

y>K€ UMEIOIIUICS (M P KEITAHUH OTPEIAKTUPOBATH €T0), COXPAHUTh JAOUPHUHT.

[IpaBas yacTh COJIEP)KUT UHTETPUPOBAHHYIO CPEy pPa3pabOTKH,

BKJTFOYATOIIYIO B CEOS:

- TEKCTOBBIN PCAAKTOP AJIA BBOAA U PCAAKTUPOBAHHUA IIPOIrpaMM, C

aBTOMATHYECKOU HOIICBGTKOﬁ CHHTaKCHCa, CHUCTEMOU ABTOAOIIOJIHCHHUA TCKYIIUX

JICKCEM, CHCTEMOM YCKOPEHHOTO BBOIa KOMaH I (PUCYHOK 2);

- KOMITWJEATOP BCTPOCHHOI'O A3bIKA IIPOI'PAMMHPOBAHUA

- CUCTCMY aBTOMATU3UPOBAHHOI'O TCCTUPOBAHUAA,

- CPECTBA OTJIAJIKU.

ﬁ BEEpX

Jl EHW3

= BMNpaBc

= BNEBO

® pasmunnposate
=L econ

% wnave

(‘;J:I BCE

L L = noka cTpoka

KL

A kommenTapwii

[fﬁ noAnporpamma

Eﬂ KOHEL NOANpOrpammel
[ Hauano nporpaMmel
2 koney nporpamel

Fgw 2 Y oagpe F Pugdn | ] m==

®
i

Mg

L1

noka cTonbey,

noka ceepry cBoBogHD
noka cHW3Y ceoBogHo
noka cnpasa ceobogHo
noka cneea ceoBogHo
NoKa He cBepxy cBoBogHD
NCKa HE CHUSY CBoBoAHD
NoKa He cnpaea ceoBogHo
NoKa He cnesa ceobogHo
noka ceepxy Gomba

noka cHusy Bomba

noka cnpaea Gomba

noka cneea Bomba

noka He ceepxy BomBa
noka He cHuzy BomBa
noka He cnpaea GomBa
noka He cnesa Gomba

EbIMOAHWTE

T up
J:L down
=% right
= left
ﬁ clear
i
% else
o all

# comment

[[:% procedure

@] end procedure
] begin program
[ end program

PUCYHOK 2 - cucmema ycKopeHHo20 88000 KOMAHO
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» % el

[I while col

i while top free

!1 while bottom free
=& while right free
&= while left free

% while not top free

?.? while not bottom free
% while not right free
== while not left free

£ while top bomb

? while bottom bomb
%< while right bomb

=& while left bomb

.;x;, while not top bomb
% while not bottom bomb
<% while not right bomb
¥ while not left bomb

] loop




[Ipu Hanmcanuu IpoOrpaMm JIJIsl yIpaBiIeHHus poOOTOM MOJIb30BaTEIh UMEET
BO3MOYKHOCTH CO3/IaBaTh MPOTPAMMBI C HYJIS, 3arpyKaTh, PEIaKTUPOBATH U
COXPAHSITh YK€ CO3JJTaHHbIC.

['oToByI0 IpOrpamMMmy MOJIB30BATEIh MOXKET 3aIlyCTUTh Ha BBHITTOJIHCHHE B
O0OBIYHOM pEeXXMME, PEKUME TIOMIArOBOM OTIAIKH, PEKUME TECTHPOBAHHS.

J17is TpOBEPKH YCBOSHHBIX 3HAHUH B CHCTEME CYIIECTBYET KOMITJICKC
TECTOBBIX 3aJIaHUH (PUCYHOK 3).

B o0mieli cnoskHOCTH 00y4aeMOMy MpeACTOUT pemuTh 118 3amay pazaudHoro
YPOBHSI CIIOKHOCTH. [Ipu pereHnn TECTOBBIX 3a7a4 CYIIIECTBYIOT ONPEICICHHBIC
OTpaHWYCHUS Ha pa3MepP UCIIOIB3YEMOM MaMATH, 9TO TOO0YK1aeT 00y4aeMoro HCKaTh
HanOoJIee ONTUMAJIbHBIC AITOPUTMBI PEIICHUS U Ha UCTIOJIb3yeMble KOHCTPYKITUH,

YTO MO3BOJISIET 3aKPEMUTh CTPOTO ONpPEEICHHBIN yueOHbIH MaTepuall.

& Pobor canép EE |
Kapta [lporpamma  Beinoawwte  3aganma  Hactpodkn  Momowe  Bemog

BEES IDEEERIPEME

l‘ SamaHue W44 ‘ SalaHna
SamaHMa ‘ ¥poeeHe | Harpama PesyaeTaT | »
6 6 Samanme 33 1 T0 BRIDOJIHESHO
g‘ d Samanme 34 1 S0 BUHTIOTHEHO
6 g‘ Samanme 35 1 100 BRIIOIHEHD
g‘ 6 Samaums 36 1 120 BRIIOIHSHO |:|
g‘ d Samanme 37 1 120 BRIIOITHEHO
g‘ g‘ Samanpme 38 1 130 BRIIOIHSHD
Samaums 35 1 130 BRIIOMHEHO
6 g‘ Sapanme 40 1 140 BRIIOIHEHD
6 6 6 6 Samanme 41 1 a0 BRIDOJIHESHO
6 g‘ d d 6 g‘ Samanme 42 1 G0 BUHTIOTHEHO
6 g‘ d d 6 g‘ Sapanme 43 1 T0 BRIIOIHEHD
g‘ 6 d d g‘ d g‘ 6 éBa,r.,aHHe 44 1 150
g‘ d d d Q‘ d g‘ d :S:'pa:—:ntse:—:uz: -
MaxcuManesHOe KOMMYSCTED CTROK OporpaMmMe: 25
= DM EHNOMHEHMM WMCOONBSOEATE LMENH EMAOA:
l" HI noxa (Hanpasmeswe) (csoBopHo, GombBa)
PesyneTaT EBHIOJNIHEHMA
[IporpaMMa He EBHOOMHEHA SamanMe He EHIOJIHEHO KommiecTEcEc onepammi O
Texymwe xoopmwHaTH pobora: crporka - 15 cromfien — 1 ¥poseEs cnoxBocTM: 1 Bam cuér: 3370 poBoxomHOB

PucyHOK 3 - KOMI/AEKC mecmosbix 3a0aHuli

12



Hanpuwmep, nns pemenus 3aganus Ne44 13 KOMIIeKca TECTOBBIX 3a/IaHUI
(pucyHok 3) 00ydyaeMoMy, B COOTBETCTBUHU C UMEIOIIMMUCS OTPaHUYCHUSMH,
IPEACTOUT HAIUCATh IPOrPAMMY, COCTOSIYIO U3 BIOKEHHBIX HUKINYECKHX
KOHCTPYKIIMH BHJIa HII ITOKa (HampasjeHue) (CBoOo1HO, bomba).

B cooTBeTcTBUU ¢ Teopuel reiiMuduKaIii, OCHOBHBIMU COCTABIISIONINMU,
TpeOYIOMUMH BHUMAHUS TIPU BHEAPCHUN TeMUDUITMPOBAHHON CHCTEMBI B
HEUTPOBYIO JEATEIbHOCTD, ABJISIIOTCS MOTHUBALIUSA U UTPOBBIE DJIIEMEHTBI U3 TPUAbI
PBL — 6amibl, Oetimku, muaepoopst [8]. B cooTBeTCTBHY ¢ TaHHOMN Teopueii 3a
pEIlIeHNE TECTOBBIX 3aaHUI 00ydaeMblil OJIy4aeT HEKOTOPOE KOJMYECTBO MECTHOM
BUPTYaAJIbHON BaIIOTHI «POOOKOMHOBY», KOTOPOE 3aBUCHUT OT CJIOKHOCTH
BBITIOTHSIEMBIX 33JIaHUI.

B o0Gyuatoineii cucteme cymiecTByeT 4 6a30BbIX YPOBHS CI0KHOCTH.

Ha 1-M ypoBHe cnokHOCTH 00y4aeMOMy MPEICTOUT CO3aBaTh HECIOKHBIE
POrpaMMBbl, YIPABIIAIONINE MOBeIeHHEM poOoTa. [Ipu 3TOM cocTosiHue UTpoBOI
Cpelbl IETEPMUHUPOBAHO.

enu 1-ro ypoBHS CIOKHOCTH:

1) 3HAKOMCTBO C 00y4YaroIel CUCTEMOM;

2) W3yuYeHHE MOCIeA0BaTeIbHOCTEH KOMAH/,

3) uW3yYCHHE pa3IMYHBIX BAPHAHTOB ITUKIMUCCKUX KOHCTPYKIIHM, B TOM
YHCJIEC BIIO)KEHHBIX ITUKJIIOB.

[Ipumep nporpaMmsbl 1-ro ypoBHSI CIIOKHOCTHU JUIsl KAPThl, M300pa’KEHHON Ha
pucyHkel, npuBeneH B npwiokeHnu A. Kak BUIHO U3 mpuMepa, TaHHas IporpaMma
o0aiaeT HeOOJIBIINM YPOBHEM CIOXKHOCTH M COCTOUT U3 HECKOJIBKUX IIUKIIOB U
MOCJIeJOBAaTEILHOCTE KOMaH/I.

Ha 2-m ypoBHE CII0)KHOCTH MOSBIISIOTCS 3JIEMEHTHI Xa0TUYHOTO U3MEHEHUS
UTPOBOH CPEJbl B BUIE CIIy9aifHO BO3HHUKAIOIIUX B OKPYKEHUU POOOTa OOHEKTOB
(MuH). [Ipu 3TOM pOOOT NOKEH MOCTOSIHHO OTCJIEKUBATh U3MEHEHHUS OKPY KaIOIIeH
Cpeibl ¥ B3aMMO/ICHCTBOBATh C BOSHUKAIOIMIUMH 00beKTaMK (00€3BPEIKUBATH MHUHBI).

[lenn 2-ro ypOBHS CIOKHOCTH:
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1) wu3y4YeHHEe KOHCTPYKLUH BETBIICHHSI,

2) W3y4eHHE MOIPOTPAMM;

3) yBeIWYEHHE UTPOBOI COCTABISIONICH 00yJaroIeil CHCTEMBI, YTO
MOBBIIIAET MOTUBALMIO IIKOJBbHUKOB;

4)  yBeNWYEHUE CI0KHOCTH UCTIOIHSIEMBIX AJITOPUTMOB.

[Tpumep nporpaMmsl 2-ro ypOBHS CIOXKHOCTH JJIs1 KapThl, U300pa’keHHOM Ha
pucynkel, npuseneH B npwioxkennu b. Kak BuaHoO n3 npumepa, CloKHOCTb
IPOrpaMMBbI CYILIECTBEHHO BbIpocia. Pazmep mporpaMMel BIpOC BABOE. Y CIIEIIHOE
perieHue 3a1aHus TpeOyeT MPUMEHEHHSI YCIOBHBIX KOHCTPYKIIMH U MOITPOrpamM.

Ha 3-M ypoBHE CIOKHOCTU U3MEHSIETCSI BUJT BO3HUKAIOINUX OOBEKTOB
(BMECTO MUH — CTE€HBI), YTO MIPUHLIUIIUATIBHO MEHSET XapaKTep B3aUMOJICHCTBUS
po0oTa 1 0O0BEKTOB- pOOOT JOJIKEH UCKATh aJIbTEPHATUBHBIE MYTH K JOCTHKEHHIO
LEJIH.

Ilenu 3-ro ypOBHS CIIOKHOCTH:

1) 3akpericHHE U3yYSHHBIX 0A30BBIX YIPABIIONUX KOHCTPYKIIUH;

2) nanpHelIIee YBEINYCHUE UTPOBOM COCTABIISIONICH MPOEKTa (pa3BUTHE
CUTYallM¥ Ha UTPOBOM I10JI€ MOXET UATH IO a0COTIOTHO HEMPEICKa3yeMOMY
CIIEHApHIO);

3) nmanpHelIIee yBEIUYCHUE CIOKHOCTH UCTIOTHICMBIX TIPOTPAMM.

[Tpumep nporpaMmel 3-T0 YpOBHS CIOXKHOCTH AJIsl KapThl, H300pa’keHHOM Ha
pucyHkel, npuBeneH B npwioxkennu B. Kak BuaHO u3 mpumepa, ClI0KHOCTb
IpOrpaMMBbI BBIPOCIIa Ha MOPSAJIOK. Y CIIEHIHOE PelleHUe 3a1aHus TpeOyeT
CBOOOJIHOTO BJIa/ICHHSI OCHOBHBIMU KOHCTPYKIUSIMU 3BIKOB MPOrPaMMHPOBAHUS,

BBIpa6OTaHHOFO AJITOPUTMHUYCCKOI'O MBIIIIJICHUS, HABBIKOB aJITOPUTMHU3AIMA 3a1a4.

Ha 4-m ypoBHE CII0O)KHOCTH XapaKTep BOZHUKAIOIINX 00BEKTOB MOKET OBITh
11006IM. POOOT OMIKEH aHaIM3UPOBATh TEKYIYIO CUTYaIUIO, KJIaCCU(PUIIMPOBAThH
BO3HHUKAIOIIME 00BEKTHI U PearupoBaTh JOJKHBIM 00pa3oM- 00XOAUTh MPENATCTBUS,

o0e3BpexnBaTh MUHBI. DaKTHUYECKH 00y4yaeMOMYy IIPEJICTOUT CO3AAaTh CUCTEMY
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MCKYCCTBEHHOTO MHTEJUICKTA, aBTOMATHYECKH YIPABIISIONIYIO TOBEIEHNEM po0oTa B

3aBUCUMOCTH OT U3MEHEHHSI OKPYKArOLIEN CpeJIbl.

J1J1 yCTIeTHOTO OCBOCHHSI B 00YYAIOIIYI0 CUCTEMY BCTPOEHA MOIPOOHAs

crpaBKa (PUCYHOK 4)

W T T T T e ==
0] <= ) = eing

CrpbiTe Hasan Dowmoit Mevam Dapametpe
Conepariee | Moncr | Ustparnoe | || YCMIOBHBIW oneparop Top Previous Next
£ ([ Oue ceegermn U
[2) 0 cuereme Y cIOBHEI OMepaTop HMEET HOTHVIO M KPAMKYI0 (HOPMEL
= 0 Kapra ITornaa gropMa YEr0eH020 OREPAMOPA BEITIANHT CISIVEOIMM 00pasoM:
[2] Hapusosars cremy
2] Hapueosars poior:| ||| Pyccwoaseranas dopma Anrnoaseranas dopma

2] Hapucosars tomby

\ i H I
[2) Boseranossme ECIH <VCrosue™ To if <ycrosue> then
[2] DwaeTime <xoMaHdur 1> <xoMaHde >
2] Coxparume
E 3arpysTE HHAEe else
n
B [ Nporparma <xomandwm I> <iomandsl 2>
(2] Hoean
2] Coxparime BCE all

2] Zarpysue
E Notasms KOMaHay! B xauectee ‘iya-mewp VKA3BIEAETCA HEKOTOPOE JOTHYECKOE BERIPAKEHIIE.

=] u Brinonture Ecmm VCIOEME OKAZBRIEACTCA MCTHHHEIM, TO BBRIITONHACTCA <ROMAHOBI 1'->= E IIPOTHEHOM CIVHAac BEBIITONHACTCA <KOMAHOBL 2>,
2] Benoamums

T . e -
2] Evnorume no war: Kpamras opma yCIOEHOTO Ol1epaTopa HMEET B

m

(7] TecTupnsare Pyccroasprmas dopma AnrmoaseriHas dopma
[2] anarmn .
[2] Hacrpoiiry eCIH <VC108Le™ TO if <yecroene> then
& ) Crpasossa o sy CROMAHOBI> <ROMAHOBI>
=] @ CTpykTYRa NPOrpativel N §
[2] Crpukrypa nporpar Bce all
E Kaoueskie cnosa
[2) Kometrapun Ecnu yenoEHe OKassIBAeTcd MCTHHHBIM, TO BBIMONHAETCE <KOMAHO®I™, B TIPOTHEHOM CIYHae IIPOMCXOIHT Iepexo]l K CIETYIOMEMY OIepaTopy IporpaMMEL.
Komanasrnpukass! TIpymep:
=] u Oneparopel
] - crosrii onepard eCIIH cHU3Y c60000H0 TO if bortom free then
@ Oneparop ukkna ‘Hl . down
E Oneparop uHkAa ‘HL |
Monnpor patre HHATE else
[2] Yenoema |
[7] Cucrema rectuposarin geepx up |
T 3 BCE all

PucyHOK 4 - scmpoeHHasA cnpasKa

6 OnucaHue OCHOBHOI'O AJITOPUTMA

OCHOBHOM AJITOPUTM, PEATU3YIOITUNA UCTIOTHEHHUE pa3pabOTaHHOU
00y4aeMbIM MIPOTrpaMMBbI YIIPaBICHUSI pOOOTOM COCTOUT U3 CIAEAYIOMIUX ATATOB!

1) mpoBepka HaIUYKsA HAa KapTe poOOTa M MUHHOTO ToJist. B cirydae
OTCYTCTBUS BBIJIAIOTCS COOOIICHUS:

- «OmmobKa: Ha ToJie OTCYTCTBYET pOOOTY;

- «OmmbKa: Ha 1oJie OTCYTCTBYIOT MUHBDY,

2)  KOMIIWJISIHS TPOTrPAMMBI,

2.1) JIEKCUYECKHI aHaIN3 TEKCTa MPOrpaMMbl — PaClIO3HABAHUE U

BBIACIJICHUC JICKCEM U3 BXOJIHOﬁ ITOCJIEAOBATCIBHOCTH CUMBOJIOB,
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2.2) B CTy4dae, €CJIM UCMHOJIb3yEeTCsl aHTJI0SI3bIYHAsI BEPCHS SI3bIKA
MIPOU3BOJIUTCS TPAHCIISIIIUS B PYCCKOSI3bIYHYIO BEPCHUIO;

2.3) CHUHTAaKCHYECKHUI aHalIi3 TEKCTa MPOrpaMMbl — MPOIECC
COTIOCTAaBJICHUS TUHEHHOM IMOCIIET0BATEILHOCTH JIEKCEM SI3bIKA € ero (hopMaTbHOM
rpamMmatukoil. B ciydae, eciiu mocienoBaTeabHOCTh JIEKCEM HE COOTBETCTBYET

CUHTAKCHCY SI3bIKA, BBIJAIOTCS COOOILIEHNS
- «Ommbxka cunTakcuca. Ctpoka Ne <HOMEp CTPOKH>Y;
- «Omnbka cuHTaKcuca: UMsl MOANPOrpaMMbl JOHDKHO HAUMHATHCS C OYKBBI»;

2.4) CTPYKTYPHUPOBAHHUE U ONPEIEICHNUE JIOTHYECKUX B3aUMOCBA3EN
MEXAY YHPABISIIOUIMMU KOHCTPYKIIMSIMU ITPOTPaMMBbl, IPOBEPKA PABUIBHOCTH
PacCTaHOBKH OIIEPAaTOPOB Hayajla ¥ KOHIA YIIPABIAIOMINX KOHCTPYKIMiL. J[aHHas
IIPOBEPKA OCYILECTBISAETCS pealn3alueil IporpaMMHOro cTeka. B cirydae, eciu
BCTPEUYAETCs] KOMaH/1a Hauajla BETBJICHUS WM LIMKJIA- JaHHAsl KOMaHa J00aBseTCs
B cTeK. Ecim BcTpedaeTcs KOMaH/1a OKOHYAHMS BETBIICHUS WM LIUKJIA, JaHHAs
KOMAaH/1a COMOCTABIISIETCSI C TOJIOBHBIM 3JIEMEHTOM CTEKa. Eciu 311eMeH T
IPEJICTaBISIIOT COOOM CTPYKTYpY BHUIa: HayaJlo BETBJICHUSA-KOHEL] BETBICHUS UIIH
HA4aJI0 LUKJIA-KOHEI LUKJIA, IPOMCXOAUT yJaJIeHHE TOJI0OBHOTO AJIEMEHTA CTEKA U
YTEHUE CIICAYIOIIEH KOMaHabl. B MpOTHBHOM cilydae onepaTopsl Hadasia U KOHIa
YIPaBJISIOMUX KOHCTPYKLIUNA paccTaBiIeHbl HEMPABUIBHO OMpeEesieTcs OMMnoKa
(pucyHok 5). B ciryuae, ecni BcTpeyaeTcst KOMaHAa KOHIA YIPaBISIONICH
KOHCTPYKLUH, a CTEK ITyCT - OIpeeiseTcs olmMuOKa OTCYTCTBUS Havajla
yHOpaBISIIONIEN KOHCTPYKIMU. B citydae, eciu Bce KOMaH bl MPOTPaMMBbl

IMpOaHAJIM3HUPOBAHBI, 4 CTCK HEC ITYCT — OIIPCACIACTCA omnoOKa OTCYTCTBHA KOHIIA
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YIPaBISAIOIEN KOHCTPYKIIUH.

KOHEL, BETB/1IEHUA

- /
o [
2 | Havano setBneHue ?
2 | Hayano LMKNa \ | %
o [
= \ KoHew, BeTBAEHNA \ [Hauano yikna o
o
C HOHELII LLMKﬂa Ha4va/s10 BEeTB/1eHWNA

-

PucyHoK 5 - nposepKa npasuabHOCMU paccmaHo8KU HAYAAA U KOHYA Ypasaaowux KOHCMpyKyul

B cirydae onpenenenus ommOKy BBIAIOTCS COOOIICHMS:
- «OmuobKa: OTCyTCTBYET KoMaHaa "ecnu'»,

- «OmuobKa: OTCyTCTBYET KoMaHa "BcE"»;

- «OmuobKa: OTCyTCTBYET KOMaHaa "HII'»,

- «OmuobKa: OTCYyTCTBYET KoMaHaa "KiI'"»;

- «Omuobka: BcTpeTwiiach komanja "Bc€", oxxuaanach komanaa "ki". CTpoka

Ne <HOMED CTpOKH>Y;

- «OmumobKa: BcTpeTriiach KoMaHj1a "Kii', oxkuganack komanaa " Bc€ . CTpoka

Ne <HOMEp CTPOKU>Y;

- «Omuobka: komanaa "ki'" HaxoauThest 10 komauasl "HIT". Ctpoka No <HOMmEp

CTPOKH>),;

- «Ommbxka: komana "Bc€" HaxoauThes 10 Komau sl "eciu". Ctpoka Ne

<HOMEP CTPOKHU>»,
- «OmmbKa: OTCYTCTBYET HA4aJIO TIPOTPAMMBI»;

- «OmmbKa: OTCYTCTBYET KOHEIl TPOTrPaMMbD;
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- «OmmbKa: okuIanack MoAMporpaMMa Wiin Hadaso mporpaMmbl. CTpoka Ne

<HOMEp CTPOKU>»,
- «OmuobKa: OTCYTCTBYET KOHEI[ OPOTPaMMBbI»;

2.5) OIpeieSICHUE TOYCK BXOa U BBIXO/a B YIPABIISIONINX
KOHCTPYKIIHSX;

B cootBercTBUU ¢ TeopeMoit bema-Skonunau [9], mrobast mporpamma,
3aJlaHHas B BUJIC OJIOK-CXEMBbI, MOYKET OBITh IIPECTaBIICHA B BUJIC TPEX
YIPABJISIONIUX CTPYKTYP:

a) TIOCJIeI0BATEILHOCTD, 0003HAYACTCS
BLOCK
f.g
ENDBLOCK
0) BeTBJICHHE, 0003HAYACTCS
IF p THEN
f
ELSE
g
ENDIF
C) LMK, 0003HAYAETCS
WHILE p DO
f
ENDDO
rae f, g — GJ10K-cXeMbI ¢ OHUM BXOZOM M OJHHUM BBIXOJIOM (PUCYHOK 6),
p — ycioBue,
BLOCK, ENDBLOCK, IF, THEN, ELSE, ENDIF, WHILE, DO,
ENDDO - kiroueBsie ciioBa
Touku BXOJ1a ¥ BBIXO/1a HEOOXOIUMBI JIJIS1 OTIPECIICHHS, KAKOMY
oTepaTopy MepenaeTcs yIpaBiIeHUE X0A0M BBITIOJIHEHHSI IIPOTPAMMBI B 3aBUCUMOCTH

OT BBIITOJIHCHUA, JIM00 HE BBIIOIHEHHUS YCIIOBUHA.
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HOHCprHLI,PIFI BETB/IEHUA

aa HeT TOHKHM ecnm p To
" _.-—---_--- ""-.—- \ /
N MHaye
f g /
- -___-___._:“_" TOYKM < ___...--g
1 BbIXoa BCE
KOHCTpYKUMA LMKNA
TOYKMU
HL, NOKa p
BXoAa
- A? |~

— - S~

TOYKM e KU
——

—— —_\ BbIXoaa

PucyHOK 6 - moYKU 8x000 U 8bIX000 8 YrPaBAAOUUX KOHCMPYKYUAX

2.6) KOMITWJISILIUSL — TPAHCIIALMS TPOrPaMMBbI B UCIIOJIHIEMBIN KOJ;
HcnomuasieMbil KO COXPAHSETCS] B MACCUBE, KaXIbIA 3JIEMEHT KOTOPOTO
coctouT u3 8§ siueek (pucyHok 7). [Ipumep yyacTka mporpaMmmbl U COOTBETCTBYIOIIETO

el CTIOJTHSAEMOT0 KOJIa IPUBEICH Ha PUCYHKE 8.

19



14
15
16
17
18

24
25
26

®parmeHT Nporpammbl

ec/v crnpasa c8oboaHo TO
BNpaBso

MHaue
B/IEBO

BCE

HU, BbINOJIHWTL 10 pa3
BNpaso

KL,

CYETYUK LI,MHHOB—+

112|3(4|5|6|7|8

\ J
N A

KOMaHZAbl
Homep

CTPOKM Nnepexoaa

PUCYHOK 7 - 351eMeHm UcroaHAemMo20 KoOa

¢paFMEHT UCNOIHAEMOro Koa

1 2 3 4 5 7 8
ecnm cnpasa |csobofHo TO 17
BNpaBo
MHaye 19
BJIEBO

BCé

HL, BbINOJIHUTb 10 pa3 27 10
BNPaBo

KL, 24

PucyHOK 8 - npumep UcrnosaHAemMoz0 Kooa

3)  BBINOJIHEHHE CKOMITMJIUPOBAHHOTO (aiisa.

B cnydae ncnonbs3oBaHus MOAIPOrpaMM, JIJIsl XpaHEeHUs WHPOpMaLuu O

BBI30BaX MCITOJIB3YETCs MPOTrpaMMHBIH cTek (prcyHok 9). [1pu 3aBepiieHHH TEKYIICH

MOANPOrpaMMBbI TPOUCXOIUT TMIepeada yIpaBieHUs KOMaH1e, HOMEpP KOTOPOil

YKa3aH B IT'OJJIOBHOM JJICMCHTC CTCKa U YAAJICHUC JaHHOT'O 9JICMCHTA.
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HoMep
CTPOKM Nepexosa
A
r 3
1 noanporpamma ABMKeHue )

10 aBuKeHMe
11 KoHeu noagnporpammel >~ CT3K
12 Havano nporpammbl

13 gBuKeHue —l——:Z-ﬁ Bbl30B — 11
14 KoHeL nporpammbl 1-# BbI3OB —— 14

PucyHok 9 - 8binosHeHUe noonpozpamm

[Tpu BBIOJHEHUN CKOMITUIIUPOBAHHOTO (paiiyia MPOUCXOAUT OTCIEKUBAHNE
OLIMOOK BBINOJHEHUA. B ciiydae oOHapyXeHUs! OIIMOOK BBIBOASTCS
COOTBETCTBYIOIIINE COOOIICHNUS

- «OmmbKa: poOOT HACTYIIUI HA MUHYY;

- «Omuodka: poOOT Bpe3ayicsl B CTEHY»;

- «OmmbKa: MompITKa pa3MUHUPOBAHUS 32 TPAHUIIAMH TIOJIS,

- «OmmbKa: MombITKa pa3MUHUPOBAHUS CTEHBIY;

- «OmmoKa: MombITKa Pa3MUHUPOBAHUS ITyCTOTO TOJIS»;

- «OmmoKa: 3aIKIMBaHKe TPOTrPaMMbD) (CUCTEMA aBTOMATHYECKU
OTCJICKMBAET 3alMKIMBAHNE BHIMOIHIEMON IPOrPaMMBI, TPEPHIBACT
BBITIOJTHEHUE U BBIJIACT COOOIIEHUE 00 OLINOKE).

[Ipu peanuzanuu JaHHOTO MPOEKTA UCIIOJIB30Bajlach MHTETPUPOBAaHHAS cpenia

pa3pabotku Delphi, kak 0JIHO U3 JIy4IIIUX CPEICTB JJIs CO3AAHUS JECKTOIMHBIX

npuioxenuit o Windows ¢ rpaduueckum nHTepdericoM moabp30BaTes.

7 Pe3yabTarhl NPUMEHEHUs 00yUaKOleil CHCTEMBI

C nenbio poBepkH 3PHEKTUBHOCTH pa3pabOTaHHOU CUCTEMBI OBLIO
MPOBEICHO OOYYCHHE OCHOBAM MTPOTPaMMUPOBAHHUS MKOJbHUIIBI 10 et (3aKoHYnIa
4 xnacca o0rieo0pa3oBaTeIbLHON MIKOJIBI, yCTIEBAEMOCTh HU3Kasi, CPEIHSSI OIEHKA 110

MaTeMaTHKe 3a 4-1 kiacc 2,67 6asa). B obieli ciioxHOCTH ObLTO MpoBeacHO 16
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3aHATUN. B X0/1€ MpoBeIeHHBIX 3aHATUH MIKOJIHHHUIIA OCBOMIIA Oa30BbIE
YIPaBISAIOMINE KOHCTPYKIMH S3bIKOB IPOTPAMMHUPOBAHUS U YCIIEIIHO PEIIMIIA BCE
TECTOBBIC 3a7aHus | U 2 ypOBHS CIOXKHOCTH.

[Tocne nzyyeHust TaHHOTO Kypca IMIKOJIbHUIIE ObLIO MPEJJIOKEHO PEUIUTh
3aganus u3 OI'D no nHdopmaTHke 1715 BBITYCKHUKOB 9-ro kiacca. C pemeHuem

JaHHBIX SaI[aHI/If/i IOKOJIbBHUIIA YCIICIITHO CIIPABHUJIACH.

8 IlepcnexkTHBBI JaJIbHEHIIET0 PA3BUTHS

Cucrema MocTOSTHHO COBEPUIEHCTBYETCS, paciupsieTcs €€ pyHkunoHan. B
JaHHBI MOMEHT paboTa BEIETCS MO CIEAYIOIIUM HaIIPABJICHUSM:

1) pacmmpenue 6a3bl TECTOBBIX 331aHUH;

2) TpoBepKa CHHTAKCHCA BBEJICHHBIX KOMAHJ B PEXKUME PEaIbHOTO
BpPEMEHU;

3) aBTOMAaTHYECKOE CTPYKTYPHPOBAHHE TEKCTA MPOTPAMMEI,

4)  BBINOJHEHUE MPOTPAMMBI B PEKUME OTIIAIKH JIO TOYKH MPEPHIBAHHUS;

5) momaroBas OTJIaJiKa MPOrpaMMbl O€3 3ax0/1a B MOANIPOrpaMMy.

B xauecTBe nepCreKTUBBI JAIBHEUILIETO PA3BUTHUSL CUCTEMBI
paccMaTpUBAIOTCS CIEAYIOIINE BAPUAHTBHI:

1) cozmaHue CETEBOM BEPCUH C BO3MOXXHOCTHIO COPEBHOBAHHMSI
IPOrPaMMHCTOB!

- OoJblIas KapTa,

- 2 y9aCcTHHKA, 2 poO0Ta, KOXK/IbI YIaCTHUK yIPABISET CBOUM POOOTOM;

- K&X/IbI y9aCTHUK UMEET JOCTYI K KOOpJAUHATaM poOoTa MPOTUBHUKA U
MO>KET MPEMNsATCTBOBATH €ro MPOABMKEHUIO, CO3aBasi BOKpYT poOoTa
pa3IMYHbIC OOBEKTHI;

- I1eJ1b - 00e3BPEeIUTh HAUOOJIbIIIEEe KOTUISCTBO MHH.

2) Cco3IaHME caiiTa ¢ peain3alueii BCTPOSHHOTO S3bIKa MPOrPaMMHUPOBAHUS

Ha CTOPOHC KJIMCHTA.
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3) pa3paboTka yueOHO-METOIUIECKOTO POOOTOTEXHUIECKOTO KOMITIICKCA C
peaTbHBIMH, (DH3UYCCKH CYIIESCTBYIOIIMMHE, POOOTOM, ITOJIEM U XaOTHIHO
BO3HHUKAIOIIMMHU 00beKTaMu. PaboTa B JaHHOM HANpaBICHUU YXKE BEIETCS U TPOCKT

YK€ HaCTUYHO pCain30BaH.

9 3axkiayeHue

B xoze paboThl Ha1 JaHHBIM MPOEKTOM ObLIa pa3padoTaHa cucTeMa
oOy4eHus IeTe OCHOBaM IPOrpaMMHPOBAHUS, BKITIOUAIOIIas B ce0si:
9.1) UrpoByIO MOJICUCTEMY,
9.2) passutyio IDE (nHTErprpOBaHHYIO Cpey pa3pabOTKH), B TOM YHCIIC:
- TEKCTOBBIN PENAKTOP;
- KOMIIWISITOP Y4EOHOTO SI3bIKA,;
- CUCTeMY aBTOMAaTHU3UPOBAHHOTO TECTUPOBAHUS;
- CpEICTBA OTJIAJIKH;
9.3) moacHucTEMy TECTUPOBAHUS MOJTYUCHHBIX 3HAHUH.
brnarogaps peanin3anuu HOBBIX MOAXOJ0B K (YHKIITMOHUPOBAHUIO
oOy4aromieil CUCTeMbl, JaHHas! CUCTEMA TOJTHOCTHIO COOTBETCTBYET 3asIBICHHBIM
TpeboBanusM. Llenu u 3aauu, KOTOpbIe ObLIN MTOCTABJICHBI TPU PeaTU3aAIMK JTAHHOTO
MIPOEKTa BHIMOJIHEHBI B TIOJTHOM O0BEMeE.
Cucrema ycrenrHo npoiiia anpooaruio 1 MOXKeT ObITh peKOMEH/I0BaHA K
UCITI0JIb30BAHUIO B 00PAa30BaTEIBHOM IMPOIIECCE B KAYECTBE COCTABHOM YacTu

MCTOJUKH PAHHETO 06y‘1€HI/I$I INKOJIbHMKOB HAaBBIKaAM IIPpOrpaMMHpPOBAHUA.
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Ipunoxenne A. Ilpumep nporpaMmsel 1-ro ypoBHSA CI0KHOCTH.

HAYAJI0 NPOTrPaMMBbl

HII IOKA cToJ10er > 3
BJIEBO

KIY

HI[ IOKa cTpoka < 13
BHU3

Kl

HII MOKa cTo0en < 7
BIIPaBO

KIX

BBepX

BBepX

Pa3MHHHUPOBATH CJIeBa

BJIEBO

HII IOKA CBEpPXY CBOOOJIHO
Pa3MHHHPOBATH CJIeBa
Pa3MHHHUPOBATH CBEPXY
BBepX

Kl

Pa3MHHHUPOBATH CJIeBa

HII MIOKA He cnpaBa 0oM0Oa
BIIPaBO

KII

Pa3sMHHHPOBATH CIIpaBa

BIIPaBO

HII IOKA CHU3Y CBOOOIHO
Pa3MHHHPOBATH CIIpaBa

Pa3MHHUPOBATH CHU3Y
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29
30
31
32

BHHU3
K1
Pa3sMHUHHPOBATH CNIPaBa

KOHEI IporpamMmmabl
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Ipuioxkenue b. IIpumep nporpaMMsbl 2-1o YpOBHS CJIOKHOCTH.

MOJANPOrpaMMa pa3MHHHPOBATH_BOKPYT
ecJiM cBepxy Oomoba To
Pa3sMMHHPOBATH CBEPXY

BCE

1

2

3

4

S5  ecuu cHu3y Oom0a TO
6 Pa3MHUHHUPOBATH CHU3Y
7 Bcé

8 ecuu cipaBa 6omba TO

9 Pa3MHUHHUPOBATH CIpaBa
10 Bcé

11 ecuam ciaeBa 6omba TO

12  pa3muHHpOBAaTH cjieBa
13 Bcé

14 xoHen mMoaANMpPOrpamMMbl

15 Hayas0 nporpaMmmbl

16 Hiu moka croJoden > 3

17 pa3sMUHUPOBATH_ BOKPYT
18  BJeBo

19 kn

20 Huo moka crpoka <13

21  pa3MHHHPOBATHb_BOKpPYI
22  BHU3

23 K11

24 HI nmoka croJjoen < 7/

25 pa3sMHHHPOBATb_BOKpPYI
26  BHpaBo

27 KI
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

HII MOKA cTpoka > 11

Pa3MHUHMPOBATH_BOKPYT
BBepX

KII

Pa3sMHHMPOBATH_BOKPYT

BJIEBO

HII IOKA CBEpPXYy CBOOOJIHO

Pa3MHHHPOBATb_BOKPYT
BBepX
KIX
Pa3MHHUPOBATh_BOKPYT

HII MOKa cToJioer <9

Pa3MHHHPOBATb_BOKPYT
BIIPaBO

KIX

Pa3MHHHPOBATH BOKPYT

BIIPaBO

HII OKA CHU3Y CBOOOIHO

Pa3MHHHPOBATh_BOKPYT
BHM3
KII
Pa3MHHHPOBATH_BOKPYT

KOHeLl IPOrpaMMBbl

28



© 00 N oo o1 B~ W DN B

N N DD NN DN DN NN R R P B R R R R R
o N o or b WO N PP O ©O 0o N 0oL A OLWOWDN O

IIpunoxenune B. Ilpumep nporpaMmmbl 3-10 yPOBHS CJI0KHOCTH.

HA42aJ10 IPOrPaMMBbI

HII MOKA cToJI0er > 3
ecJIn cJieBa CBOOOJIHO TO
BJIEBO
HHa4Ye
ecJIM He CHU3Y CBOOOHO TO
BBepX
HHaye
BHM3
BCe
BCE
KII
HII MOKAa cTpoka < 13
€CJIM CHM3Y CBOOO/IHO TO
BHM3
BCE
ecJim cTpoka < 13 To
€CJIM He CHU3Y CBOOOHO TO
€CJIM cJIeBa CBOOOIHO TO
BJIEBO
€CJIM CHU3Y CBOOOHO TO
BHU3
uHaye
BJIEBO
BCE
€CJIM CHU3Y CBOOO/IHO TO
BHU3

BCe
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

€CJIM CIipaBa cBOOOJHO TO
BIIPABO
BCE
BCe
ecJu croJoerr =1 1o
€CJIM CIpaBa CBOOOIHO TO
BIIPaBO
BCE
BCe
BCe
BCE
K
HII TOKAa cToJ10er < 7/
eCJIM CIIpaBa CBOOOHO TO
BIIPaBO
HHa4ye
€CJIM CHU3Y CBOOO/IHO TO
BHU3
BCE
BCe
KII
HII MOKA cTpoka > 11
eCJIM CBepXy CBOOOJIHO TO
BBEPX
HHaye
BIIPABO
eCJIM CBepXy CBOOOIHO TO
BBepX
BCe

BCE
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59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

K
HII IOKAa cToJ10er > 7
€CJIM cJIeBa CBOOOIHO TO
BJIEBO

HHa4e

eCJIM CBepXy CBOOOJIHO TO

BBepX
BCe

BCe

KIX

Pa3MHHHPOBATH CJIeBa

BJICBO

ecJi cTpoka =9 1o
Pa3MHHHPOBATH CHHU3Y
BHH3

BCe

ecsii ctpoka = 10 To
Pa3MHUHUPOBATH CHU3Y
BHM3
Pa3MHHUPOBATH CJIeBa
BBepX

BCe

HII IOKA CBEPXY CBOOOJIHO
Pa3MHHHUPOBATH CJIEBA
ecJId cBepxy 0omba 10

Pa3MHHUPOBATH CBEPXY

BCE
BBepX

KII

Pa3MHHUPOBATH CJIEeBa
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89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

HII TIOKAa cToJioen < 9
ecJIM crpaBa cBOOOJIHO TO
BIIPaBO
HHa4ye
€CJIM CHU3Y CBOOOIHO TO
BHM3
HHa4e
BJIEBO
BCe
BCe
KIX
Pa3MHHUPOBATH CIIPABa
BIIPaBO
HII IOKA CHU3Y CBOOOIHO
Pa3MUHUPOBATH CHU3Y
BHM3
Kl
Pa3MHHHUPOBATH CNIPaBa
BIIPaBO
HII IOKA CBEPXY CBOOOJIHO
Pa3MHUHHMPOBATH CBEPXY
BBepX
Kl
ecJId ciieBa oomba To
Pa3MUHUPOBATH CJIEeBa
BJIEBO
BCE
HII OKAa CHU3Yy 00MOa
Pa3MUHHMPOBATH CHU3Y

BHMU3
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119 kni

120 koHen mporpamMmmsl
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