i T
I 1 I I 1 _ | 3 | ; . . | |

Zdacta
ﬁ__q ;:-TI-: : ;:-H::-: ':':L?m ring

Hational Instruments
'l_* LabWVIEW




CNPABOYHOE NOCOBUE
K MPOrPAMMHOMY OBECIMNEYEHNIO



JIMUEH3WOHHOE COIJIALLEHNE
Ha MCMonb3oBaHWe MPOrpaMMHOro MpoayKra

RobolLab™ (nokanusoBaHHasn Bepcus)

NHCTUTYT HOBbIX TexHonorun obpasoBaHus, Bnafenel npas Ha AaHHbIA NPOrpamMMHbIi
NpomyKT, NMPefocTaBnseT Baleil opraHMsauuMu NUMUEH3UI0 Ha ero MCronb3oBaHue Ha
NepcoHarnbHbIX KOMMbIOTEPAX Ballel opraHvw3auuy (Ha Bawem MepCoHanbHOM
KoMMbloTEpPE).

B cooteBetctBMM ¢ HacToswmM JTMUeH3noHHbIM CornauieHnem 1 3akoHoM Poccuinckoit
@epepauumn "O NpaBoBON OXpaHe MpPOrpamMm NS SMEeKTPOHHLIX BbIYMCIUTENbHLIX MallnH U
6a3 gaHHbIX' Bbl HE MMeeTe Mnpasa:

* nMepepaBaTth OaHHYI0 NWLEH3MIO U NMPOrpaMMHbIA NMPOAYKT APYruM nuuam;

®* MHCTannmpoBaTb I'IpOFp&MMHbIVI npoaykKT Ha KoMnbkoTepax, He ABNAWNXCA
KOMMbOTEPAMKN Ballen opraHusaunun;

* KONMpOBaTb B NOOOM BMAe, nepecbinartb N0 TeNeKOMMYHUKALUMOHHLIM CETAM Kakue-
nnéo havinel, BXoAsUME B KOMIMIEKT NMPOrpaMMHOro obecrnedeHus, Kpome crny4yas,
Korga Hado choenaTb OOHY PE3epBHYHO (apXMBHYHO) KOMWUIO;

* fiekogunpoBaTb Kaknum-nmbo o6pa30M KOObl nporpamMmMm OaHHOro nporpamMmmMHOro
npoaykTa, a TakXe BHOCUTb B HUX Kakne-nmbo nameHeHus;

* YCMonb30BaTb rpauyeckoe OopMIeHNe NPOrpamMMHOro MpPodykTa MOMHOCTLIO UMK
YacTW4HO.

|/|HCTI/ITyT 06;|3yeTc;| npenocTaBUTb 3aperncTpupoBaHHbIM Nnonb3oBaTtendamM OaHHOro
nporpamMmMHOro npopgykta cnegytouue OononHUTeNbHble BO3MOXHOCTU WU YCNyTw:

* rapaHTuiiHyl0 3ameHy [edeKTHO KoMy NporpaMMHOro npopykta (mpu ycrnosuu ero
Hapnexauwero Mcrnonb3oBaHusl) B TedeHne 90 OHEN ¢ MOMEHTA MPOmdaxu
NporpaMMHOro MpopyKTa;

* VH(OPMMPOBaHNE O HOBLIX BEPCUSIX MPOrPamMMHOro MpodyKTa;

e GecnnaTHoe MpefocTaBNeHne CyLEeCTBEHHbIX MoOMgUKaumniA NporpaMMHOro npopykta
B TeYeHue 6 MecsieB CO OHS MOKYMKW (B Cryyae pasBuUTMS NMPOrpammbl);

® NIblOTHbIE YCNoBUA npmo6peTeHV|;| HOBbIX Bepcvn7| OaHHOro nporpamMmMHOro npopykra.

Mpy HapyweHun gaHHoro JlnueHanoHHoro CornaiweHns VIHCTUTYT MMeeT MmpaBo NUWUTb
Bally OpraHM3auunio NULEH3MM Ha WUCMOMNb30BaHMe OaHHbIX MPOrpamMMHbLIX MPOAYKTOB, YTO
OGyOeT o3Ha4aTb MOJHbIA OTKa3 OT 0053aTernbCTB MO COMPOBOXAEHMIO CUCTEMbI, KOTOpbIe

HCTUTYT GepeT Ha cebsl nepen 3aperncTpupoBaHHbLIMU Monb3oBaTtensMu. HapyueHve
HOpM 06 OxpaHe aBTOPCKMX MpaB MOXET TakXe MOBfeYb rpaKmaHCKOo-NpaBoBYO U
YrONOBHYIO OTBETCTBEHHOCTb.
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O KOHCTPYKTOPE TMNMEPBOPOBOT N MUKPOKOMIBbIOTEPE ROBOLAB

KoHcTpykTOp MepBoPo60T 06beVHAET ABe MOnynspHble TBOPHYECKME CPefbl — KOHCTPYKTOP
JIEIO n komnbtotep. Mukpokomnbstotep RobolLab (JIEFO-komnbtotep RCX) —
nporpammMupyembi Kyéuk JIEIO, No3BONSAOLWMIA XPaHUTb U BbINOMHATL NPOrpamMmbl,
co3aHHble Ha KOMIMbIOTEPE C NMOMOLLIbHO NMPOCTON, HO MOLLIHOM rpadduyeckon cpefbl
nporpamMmM1MpoBaHus, 1 nepefaHHbIe B HEro Yepes crieumasnbHbIi MHpakpacHbl nopr.

Cpepna ROBOLAB dumpmbl LEGO Dacta A/S nomoraeTt getam noHATb OCHOBbI PO6OTOTEXHUKMN
N HAay4UTbCH KOHCTPYMpPOBaTb YMHbIe yrnpasnsemble mogenu. N3 koHctpyktopa JIEMO
cobupaeTtca Mmoferb, CHabXXeHHas MOTopamm 1 gardyvkaMu. 3ateM Moferb NoaKyaeTcs

K MUKpokomrbioTepy Robolab, B KOTOpbIM ¢ NOMOLLLI0 6€CrPOBOAHON CBA3M NepefaeTcs
co3paHHas Ha KoMnbloTepe nporpamma. OCHOBbIBAsACh Ha MOKa3aHMAX NOOKIOYEHHbIX K
HeMy gat4mkos, Robolab ynpasnser moTopamu, naMmnovkamv u curHanamm — Mmogernb
OXMBaerT.

O6bearHeHVe KOHCTPYMpPOBaHUS U NporpaMMMpoBaHnsa B npoekTax RobolLab gaet
BO3MOXHOCTb MHTErpMpoBaTh NpenogaBaHne MateMaTukuy, eCTECTBEHHbIX HAYK, YTEHUSA U
nMcbma C pasBUTUEM NHXXEHEPHOrO MbILLMEHNS Yepe3 TEXHNYeCKoe TBOPHECTBO.
TexHnyeckoe TBOPHYECTBO — MOLLHbIA MHCTPYMEHT CUHTE3a 3HaHW (OT MCKYCCTBa U UCTOPUK
00 MaremMaTuKn U eCTECTBEHHbIX HayK). VIHXeHepHOe TBOPYECTBO 1 NabopaTopHbIe
nccnepoBaHus — MHOrorpaHHas gesTefnlbHOCTb, KoTopas AOMKHA CTaTb COCTABHOM 4acTbio
NOBCEOHEBHOWN XN3HU KaXXO0ro pebeHka.

CnpaBo4Hoe nocobue 3HaKOMUT C OCHOBHbIMK KOMMOHEHTaMM cuctembl Robolab: ¢
nporpammupyembim JIEFO—komnbiotepom RCX, ocHaLLEHHbIM NoAKioYaeMbIMU K HEMY
Jatymkamu 1 ynpaenseMbIMn YCTPOMCTBaMU, C UH(PpakpacHbIM nepegaT4ymkomM, 06pasyoLLmm
6ecnpoBOHYIO CBA3b Mexay komnbloTepoM 1 RCX, a Takxe ¢ KOMMNbIOTEPHOM CPefon,
BKIIKOHaroLLEeN B cebs rpamyeckuin a3bik nporpaMmmmpoBaHms. B nocobum pacckasbiBaeTcs 0
nporpammupoBaHum B cpege ROBOLAB — 0T NpoCTeiLLEero ypoBHSA [0 CIOXHOrO,
npeanaralTcs MHCTPYKLMN 1 COBEThI, MOMOratoLLue CrpaBuTbCs C TPYSHOCTAMM.

BHumaHue! Heo6xoamMmo 4eTKo pasnuyarb Tpy 0603HaYeHus:

RCX™ (MukpokomMnbioTep Robolab) — nporpammupyemsbiii 610k JIEFO, dyHKUMOHMpYOLLmiA
Kak aBTOHOMHbI KOMMbIOTEP;

ROBOLAB™ — Ha3BaHVe KOMMbIOTEPHOW MPOrpaMmbl;

LabVIEW™ — koMnblOTEPHbLIV A3bIK MPOrpamMMUpoBaHmns, Ha koTopom ocHoBaH ROBOLAB.




ROBOLAB
MKPOKOMMNbIOTEP

LEGO-mukpokomnbtotep (RCX) — HEPBHBIN LIEHTP, aBTOHOMHbIA MUKPOKOMIMboTep. OH
MOXeT ObITb 3anporpaMMmpoBaH ¢ NoMoLLbo komnbetotepa IBM PC. MiHdhopmauuio 06
OKpY>KatoLLIeM MYpe, MOSYHEHHYIO OT AAaTYMKOB, OH UCMOSb3YeT ANS YNpaBneHUs BHELLUHUMN
yCcTpomncTeamu.

MpueMHMK/NepenaTymK MHPPaKPaCHbLIX CUrHANOB

Hatunk Temnepatypsl
LT

u_"_-
N

MopTtbli BBOJA: 1,2, 3

Hatunk KacaHnus

Hat4ymnk OcBeLleHHOCTH

MoTop

MopTbl BbIBOAa: A, B, C

Jlamnouka

MoTop

[na o6MmeHa nHdopmaumen mexay komnbotepoM 1 RCX ncnonbaytotes nHdpakpacHblie
nepenarymkm u NPUEMHUKN MHopMaLmn. KOHCTPYKTMBHO OHM BbIMOSIHEHbI KaK eguHoe
uenoe. OgHO Takoe yCTponcTBO BCTpoeHo B RCX, a Apyroe noaknto4aeTcst K KOMMboTepy.

B 3aBucumocTu OT HanpaeneHus nepegayn nHopmauumn Mol 6yaemM HasbiBaTb KaXAbIA U3
HUX MPUEMHUKOM WU NepeaaTHmkoM.




OPFAHN3ALUNA 3AHATUNM B KJIACCE

CHavana pebsaTa cTposiT cBOlO Mofenb, ucnonbdysd LEGO-getann n “kyéuk” RCX. MoTtom
npv nomoLum nporpammMbl ROBOLAB oHM nuLyT nporpamMMmy Ans ynpasneHns 3TN Mogenbio
n nepegatot ee Ha RCX, npumeHssa nHppakpacHbI nepegatymnk. Tenepb MOAesb MOXET
B3aMMOLENCTBOBATb C OKPY>KaloLLiel cpefon He3aBMCUMO OT KOMMblOTepa.

Pa3paboTka 1 noctponka mogenu

McnonHeHune nporpaMmbl CospaHve nporpamMmsbl Ha
KoMMbloTEpe

Mepepadva nporpammel B RCX




HAYNHAEM

YCTAHOBKA nPorPAMMbI @)

YCTAHOBKA MPOIMPAMMbBI HA KOMMBbIOTEP

PekomeHpyeMble Tpe6oBaHUS K cucCTeMe:
100 MB cBo60fHOro MecTa (MNamsTh) Ha XECTKOM [MCKE;
32 Mb RAM;
166 MI'L| npoueccop unu BbILLE;
WIN 95/NT onepaumnoHHble CUCTEMBI;

3ByKoBas kapTta.

MuHuManbHO BO3MOXHbI€ CUCTEMHbIe Tpe6oBaHUsA AN YCTAHOBKMU:
77 MB Ha XeCTKOM [UCKE;
16 MB RAM,;
33 MI'Y npoueccop;
WIN 95 onepaunoHHas cuctema.

YcraHosute guck ¢ nporpammont ROBOLAB B komnbtoTep. Caenarte OBOMHON LLENYOK
Ha nuktorpamme ROBOLAB CD (Bbl MOXeTe ee HauTu, HanpuMep, B nanke Mo komnbloTep
Ha pabo4em cTose). B OTKpbIBLLEMCS OKHE caenanTe ABOMHONM LLEMHOK Ha NUKTOrpaMmme
PC_install. 3anyctutcs nporpamma yctraHosku ROBOLAB.

Bbl MOXeTe caMOCTOATENIbHO BbIOpaTh MECTO Ha aucke ans yctaHosku ROBOLAB.

Bmfiepyre nanky AnA NnporpamMmobl Ed |

BritepuTe nanky, & kotopyi Bel soTend Okl
YCTAHOBMT B MPOrpararay;

#& Frogram Files
] Accessonies
] Adobe

] chat

] Commaon Files
1 Crrel ;I

Igc: j

MNporpatdtda TpeGYeT No kpaiHed epe 76.1 ME.

[anee NpoaomHKT YCTAHOBKY,

¢ Hasan, Hanee » OTraeHa |




YcTraHoEKa OKOHYEHA

JaKoHYMNack YoTaHOBE.a Nporpardrdel Fobolab
Pyccran Bepowa 2.01 Ha Baw komneomep.

MNporpardrda MO#eT SeMe SanyweHa, 13 redn [NHCE.

Hasraume [ oToBD onA BelHo0a WS nporpardriel
YCTEHOEKM M A8 BbINOAHEHHA AeACTEME:




MPOCMOTP BVMOEO W BbIMNOJIHEHME YMNPAXHEHUW

BugeonHcTpykuma nokasbiBaeT, Kak nogrotoeuts RCX K paboTe. B Hee BKNto4YeHbI
yKazaHus no yctaHoske 6atapen B RCX n B VindbpakpacHbIn nepegatHmk u no
NoAcoeaMHEeHMIO nepefaTymka K KoMmnboTepy. B gononHeHnve npegnaraercs BbIMNOMHUTL
HECKOJTbKO MPOCThIX YNPaXHEHWN, YTO 3aiMeT OKomno 10 MUHYT.

[o Havyana paboTbl HEO6XOAMMO NOLrOTOBUTL N30OPAXKEHHbIE HUXE OeTanu:

LLecte AA 6aTapeek

Kabenb ans nigpakpacHoro nepegarymka

9-BONbLTOBaA 6arapenka

PacTp TectupoBaHus




HAYNHAEM PABOTATb C MPOrPAMMOW

Y106b1 Ha4aTb paboTaTs ¢ nporpammont ROBOLAB BbiGepuTe ee 13 rpynnbl nporpaMm B
MeHto [Tyck.

OTtkpoetcs ctapToBoe okHo ROBOLAB.

Tuilts Unlvaglby Mg
Golluge ai FET In#lruriands
Empinenring LalWIEW

Fydinen sspinm

AOMUHUCTPATOP, MPOrPAMMUCT, UCCJIEOOBATEJb

CtapToBOE OKHO MO3BOMSET BbibpaTh oanH u3 Tpex pasgenos: AODMUHUCTPATOP,
MPOIrPAMMUCT wnun UCCITEOOBATE/b.

B pazpgene AOMVHWCTPATOP Bbl moxeTe HacTpouTb RCX 1 ykasaTb MecTo ans
dhannos, npoeepuTb cBA3b ¢ RCX, cnpsatarb OT AeTer KHOMNKY nepexoga B pasgen
AOMVHUCTPATOP. [Ins Bo3BpaLLeHns 3TON KHOMKKN CRy>XuUT kKnaeuwa <F5>.

B pasgene NPOITPAMMUCT MOXHO BbIGpaTh PEXMM NPOorpaMmMmnpoBaHus — YnpasneHue
mnn KoHeTpyupoBaHue, a TakXe YPOBEHb CITOXXHOCTU CO34aBaeMbIX MPOrpamMm.

Mepexon ot pazgena AODMUHUCTPATOP k pasgeny NMPOIrPAMMUCT 3aHumaeT
3Ha4YUTENbHOE BPEMS, TaK Kak NpoxoauT 3arpyska v Bbirpyska darnnos. Pa6oTta B ogHOM 13
3TUX pa3aenoB 6€3 NEPEKIYEHNSA S3KOHOMUT BPEMS.

i

KHonka npegHasHavdeHa anga Bbixoaa 13 nporpamMmmebil.

Mpu HaXaTnM Ha 3Ty KHOMKY OTKPbIBAETCS UK 3aKpblBaeTcs OKHO MoMolLLb, B
KOTOPOM KYPCOPOM MOXHO BbIGpaTh ONMcaHMe MHTEPECYIOLLLIEro Bac 06beKTa.

KHorka BbI3oBa KpaTKor MHdopmaumm o nporpamMmme.

KHomka Bo3Bpara K CTapToBOMY OKHY, ecnu oTkpbIT padgen NMPOIMPAMMUCT wnu
AOMWHNCTPATOP.

CeepeHus o pasgene VNCCITEOOBATEJIb npuBeaeHsbi B Y. |l HacToswero nocobus.




PASOEN AOMWHWCTPATOP
OkHo pasgena AOMNHNCTPATOP nmeeT 3 BKnagku.

1.

AAMUHUCTpPATOP — Ha 3TOM BKaAKe Bbl MOXETE:

Bbl6GMpaTtb COM-nopT, Ans NoaKIoYeHns MHpaKpacHoro nepegarTymka; ‘
3arpy3utb B RCX ero onepaumoHHyo CUCTEMY;

npoBepuTb cBsA3b RCX ¢ KOMMLIOTEPOM;

cnpsATatb KHOMKYy AAMUHUCTpaTop;

BbI3BaTb BUOEOUHCTPYKLMIO.

YcraHoBkn ROBOLAB — Ha 370l BKNagke Bbl MOXETe CO3aTb M pa3MeCcTUTb narnku

LNsi XpaHeHusi hainnos ¢ NnporpaMMamm (B TOM YMCHe, ONs XpaHeHUs yaaneHHbIX

nporpamMm, To eCTb apxvea).

YctaHoBku RCX — yctaHoBKa 1 NpocMOoTp BaxHbIX napametpos RCX, B TOM yucne:
MOLLIHOCTW MepefaTyuka;

3arnycka nepBow 1 BTOPOM NporpamMm;

BPEMEHN 10 CAMOBbIKITIIOHEHUS NMUTaHNS;

ypoBHs 6atapen RCX;

Bepcum onepaumoHHon cuctemsl RCX.

Bknagka AGMUHUCTPATOP M306paxkeHa Ha PUCYHKe.

BBIEOP MNOPTA

3AIPY3KA ONEPALUWOHHOW CACTEMH

MPOBEPKA CBH3W C RCX

CNPATATE KHOMNKY AIIMUHUCTRPATOP

MNoKAZ BUOEO

Apmunncrparop




Bbi6op nopra

30eckb Bbl MOXeTe ykadatb Com—nopT ans nogcoefmHeHus kabens MK—-nepenat4ymka
WNK BbI3BaTb TEKCT NporpamMmel, nepegaBaemont Ha RCX. Bbl moxeTe 3agate Com 1, Com 2
NN NPefoCcTaBUTb KOMMBIOTEPY BO3MOXKXHOCTb BblOMpaThk NOPT CaMOCTOSATENBHO. Nporpamma
MOXET MCNOIb30BaThb TOMbKO ABa 3TMX nopTa. 1o ymonyaHuto ncnonb3yetcsa Com 1.

Ecnu Bbl ykazanu Com 1, a nHdpakpacHbIi nepegarynk npucoegmHeH k Com 2, 1o
nporpamma coobwmt 06 owmbke. Ceasb ¢ RCX yctaHaBnmBaetcs, korga B RCX 3arpyxeHa
onepaumoHHas cuctema v OH BKIOYeH. B crnyyae Heygaum npugetca nepesarpy3utb
nporpammy, 3atemM NOMEeHsTb MOPT 1 NONPO6OBaTh YCTAHOBUTL CBA3b €LLe pas.

Bbi6op BmecTo nopTa pexvma TEKCT No3BONUT yBUAETb TEKCT nporpammbl ansa RCX Ha
3KpaHe KoMnbloTepa. TEKCT NOABUTCA Ha 3KpaHe Mocne noga4vn KoMaHobl Ha 3arpysky
nporpammbl B RCX.

3arpyska onepaunoHHon cuctembl B RCX

Cnegytowmi war — 3arpy3ka B RCX ero onepaunoHHoM cuctemsl. TOMbKO nocne
3arpysku onepaumoHHor cuctembl B RCX OH CMOXET NprHMMaTh NporpamMmmMbl, CO34aHHbIE Ha
KOMMbIOTEpE.

OnepauuoHHas cuctema octaHeTcs B namatn RCX oo tex nop, noka He 6yayT yoaneHsl
6atapenku. boicTpas cmeHa 6aTaper No3BONUT coxpaHuTb cuctemy B namsaTi. ROBOLAB,
KoTopas Bcerga npoBepsieT paboTocnoco6HOCTL onepaumoHHon cuctembl RCX, noackaxer,
ecnun HeobxoamMma NoBTOpHasi 3arpyska.

[Mepepn BbINONHEHMEM 3arpy3Kkn onepaLmoHHON
CUCTEMBbI HYXXHO nogcoeanHuTtb MIK—-nepepatyvk K
KoMMbtoTepy, BKNoUnTbL RCX, HaxaB Ha HEM KHOMKY
on-off, n pacnonoxutb ero Bo3ne nepegaryvka.

B VIK-nepepat4ymke eCTb ouop 3eneHoro LBeTa,
HaxopsLuics nog MK—okHom. OH cBeTuTCS, Korga
VK nepepartumk noceinaet curHasnsl B RCX.

Hauenbte MK-npruemHmk RCX Ha K-
nepegaTymK 1 LLEeNKHUTE Ha KHoMKe 3arpy3ka
onepauunoHHoun cuctembl RCX. Noka cuctema
3arpyxaertcs, gucnnen RCX 6yneT BbIrnageTb
Tak:

3arpyska onepawlMoHHON CUCTEMbI 3aHUMAET MPUONNIUTENBHO 2 MUHYTLI. CBETALLMIACS Auon v
BKItoYeHHbIN 3kpaH RCX nogreepxgatot Hanu4vme ceasmn mexay RCX n MK-nepepgatymkom. He Tporante
KOMMbIOTEP OO TEX MOP, NMOKa 3arpy3ka He OyfeTt 3aBepLueHa. [10 OKOHYaHMKM 3arpy3ku Bbl NOSy4UTE

3BYKOBOE COO6LLEHME 06 YCMELLHOM €€ BbIMOSTHEHUMN.



Mpo6nemsbi cBA3M KomnbloTepa u RCX
Bpems oT BpemeHr BO3MOXHO 6yayT NOsABAATLCA

COO00LLIEHUs 06 OLLIMOKAaX B COeANHEHUN. ITU
COOO6LLIEHMS MOMOratoT YCTAaHOBUTb MPUYMHBLI OLLIMOKM. . *

3Hau4ok “X” Ha KoMMnbloTepe — npobriema ¢ NopToM

(nonpo6yiTe N3MeHUTb MOopPT). E—.‘i‘:‘,_'c-_._. oy e Y

=

3Hadok “X” Ha kabene — kabenb He nepepaeT i =in mas
curHan (y6egutech, 4To Kabenb HaaeXXHO NPUCOEaNHEH |
U1 Nonpo6ymnTe HOBbIN). aepam
s g s i
3Hadok “X” Ha IK-nepepat4mke |

MK-nepepatyvk He pearmpyeT (BO3MOXHO

paspsgunack 6arapes Moo Npo6rieMbl C kabenem).

3Hadok “X” Ha RCX — npo6nembl ¢ RCX (MpoBepbTe, BKIHOYEH N OH, MOKa3bIBaET NN
OMCNNen Kakme—HMbyOb Npu3Hakmn coegnHenns ¢ IK—nepegarymkom, BO3MOXHO
paspsgunuck 6atapen nméo npobremsl ¢ Kabenem).

Kpome Toro, nposepbTe yctaHoBKM COM-nopTa.

Bonee nogpo6Hyo NOMOLLb Bbl CMOXeTe Nony4uTs B VIHTepHeTe no agpecy:
http://www.LEGO.com/dacta/robolab

MpoBepka RCX u nHdpakpacHomn cBA3U

Tenepb, Korga onepavumoHHas cuctema RCX 3arpyxeHa, nopa npoBepuTb Hanm4yme CBs3un
Mexay HUM 1 KoMnbioTepoM. INMpu HaxaTum Ha KHonKy MpoBepka cea3u ¢ RCX RCX gonmkeH
“sanuaTb”.

Mpexae Yyem BbIMNONHATL
nposepky cBsA3n ¢ RCX,
nogcoenunHuTe
MK-nepepatyvk K
KOMMbIOTEPY M PACMONOXMNTE
nepen HUM BKITtOYeHHbI RCX.

/w “o|  BHEOP NOPTA
tHenkkwTe Ha k SATPY2EA ONEPALLMOHHOW CHOTEMH
kHonke MpoBepka

cea3n ¢ RCX — RCX NPSGEEPEA CEASW G BCxK
OOJDKEH 3anuLiarthb.

CHNFATATE KHONEY AMAHRCTPATOP

NoEa2 BUOED




HaxmuTte Ha KHonKy CnpsaTaTb KHONKY AgMUHUCTpPATOP, 4TOObI y6paTb KHOMKY
AOMWHUCTPATOP B cTapTOBOMO OKHE. OTO NOME3HO, ECNN Bbl XOTUTE, YTOObI Y YHEHUKOB He
6b110 BO3MOXHOCTUN MeHATb ycTaHoBkU. KHonky AOMUHUNCTPATOP moxHo caenatb
OOCTYMNHOM BHOBb, HaXaB Ha knasuwly <F5>.

ML Mo

AATFYIEA OTNERALHOHHON CHRCTEME

NPOBEFEA CERASN C REx

IR AT L RO AL HHHECTRATE

FICREAZY BeIRECH

Fuss s sppamn

MpocMoTp BMAEOMHCTPYKLMN

[ns npocMmoTpa BUAEOMHCTPYKUMKM criedyeT yctaHoBuTb auck ROBOLAB B koMmbioTep 1
LLeNKHYTb Ha KHorke MpocmoTp Buaeo. Ecnv Bbl XOTUTE BLINTU U3 BUAEO BO BPEMS €0
paboTbl, HaxXMuTe Ha kHornKy STOP 1 Ha knaeuwwy <ESC>.

YCTAHOBKIN ROBOLAB

Bce nporpammbl ROBOLAB paccopTvpoBaHbl No Temam. Ons kaXaon TeMbl OTBOAUTCSA
COGCTBEHHbIN pa3fen. B kaxaom pasgene (Teme) XpaHATcs nporpaMmbl, 06beANHEHHbIE KaKMM—
HVMOYAb NPU3HAKOM, Hanpumep, TemMa ypoka, HanmeHoBaHWe LLKOMbHOro Kracca W T.1.

LLlenykom Ha KHoMnke k
Cospatb pasgen
OTKPbIBAETCH OKHO, B
KOTOPOM MOXHO BBECTU
Ha3BaHWe HOBOro
pasgena.

k LLlenyok Ha KHoMkKe

Ypanutb pasgen
MO3BOJISIET yOaNIUTb
BblENEHHbIV B Nanke
pasgen.

BHUMAHKE! Pazpgensl, noctaBnsemMble BMeCTe C NPorpaMMon, yoanuTb Henbas.

MyTb K nporpamme ROBOLAB nokasbiBaeT, rie R e e
Ha XXeCTKOM [IMCKe KOMIMbIoTepa pacrnosioxeHa npor—
pamma ROBOLAB. 3TOT nyTb HE MOXET ObITb P ——
N3MEHEH.

MyTb K NporpamMmmam, cosgaBaemMbIM Nosib30Ba—
Tenem, NokasblBaeT, e Ha XXEeCTKOM ANCKE KOMMbo—
Tepa pacnosioXeHbl NPOrpaMMbl, KOTOPbIE NULLYT NOb30BaTENN. YTOOLI MBMEHUTL PACTIONOXEHNE
MosIb30BaTENbCKO NPOrpammbl, LenkH1Te Ha MyTh K BaliMm nporpaMmmam.




YCTAHOBKWN RCX

Bknagka YcraHoBku RCX gaet BO3MOXHOCTb NPOKOHTPONMMPOBAaTh M MOMEHSATh
HekoTopble napameTpbl pa6oTbl LEGO-komnbtoTepa RCX n nHdpakpacHoro nepegaryvka.

telal e

% BLICOKHWHA
WHDPPOKPACHBI CUTHATT 2
NPOrPAMMBL 1 1 2 SORHILE
BPEMS BLIKJIOYEHUS MTUTAHWS

3APAL BATAPEW

BEPCHS OC RCX

Yoonoskn RCX

Bknagkn.

Mpw BbIGOPE 3TOM BKIAOKM KomnbioTep aBToMatnyeckn et RCX. Ecnv RCX otkntodeH
WM HaxoguTCs CNULLKOM fganeko, Tak 4to MIK—curHan cnuwkom cnab, To nosBnsaeTcs
coobLeHne 06 olnbke. Ecnu Ha BKnagke AGMUHUCTpATOP npu BbiGope rnopTa 6b11 ykasaH
He NopT, a pexuM TeKCT, KOMMbIOTEP He MbiTaeTcs ceasaTbes ¢ RCX. Korga ceasb ¢ RCX
ycTaHaBnMBaeTcs, Ha Bknaake YecraHoBkM RCX oTo6paxkatoTcsl TEKyLLME 3HAYEHNS YPOBHS
MK-curHana, Kotopble MOXHO M3MEHUTb. Bbixof, U3 9TOM BKNafKy aBTOMaTM4eCckun nepepact
n3mMeHeHHble yctaHoBkKu B RCX.




MH®PAKPACHBIV CUTHAN — 33,a€T YPOBEHb CUrHana npu o6MeHe MHpopmMaumnen mexapy
VK-nepeparynkom komnbiotepa n RCX. BbICOKMIN ypOBEHb CUMHAsMA HY>KEH TOSIbKO B TOM
cny4ae, korga paccrtosHue mexpy VIK-nepegatymkom n RCX 6osbwwe 30 caHTumeTpos. MNpu
3TOM NMOTPEBGAETCA MHOMO 3Heprum 1 6atapenkn RCX paspsixatotcs 6bicTpee.

MPorpAMMbI 1 1 2 — NO3BONAET OTKPbIBATbL U 3aKPbIBaTb ASA U3MEHEHW rnporpaMmel 1 1
2 LEGO-komnbtoTepa RCX. RCX MOXeT O HOBPEMEHHO CoAepXarb A0 MATU Nporpamm.
Ecnv nporpammbl 1 1 2 3aKpbIThl, TO X HENb3 U3MEHUTbL Nepejayeit HOBbIX MPorpamMm
komnbtoTepa. Mpu nonbITke caenarb 9T0, NporpaMMa aBToMaTn4ecKu 3anuLleTcs nojg
HoMepom 3. Bbl MOXeTe, OTKPbIB MEPBYIO 1 BTOPYO NpOrpaMmel, 3anmcatb Ha ux mecto B RCX
CBOW MporpamMmebl. 3ateMm, 3aKpbIB UX, Bbl HE AaAMTe BO3SMOXHOCTM NOMb30BaTestlo MEHATb 3TN
nporpammbl.

Bpems BbIKtoYeHUs NMUTaHUA — ycTaHaBnmeaeT Bpems pabotel LEGO-komnbloTepa
RCX 0o caMocToATeNbHOro BbiKIoYeHUs nutaHusa. CaMocToaTeNnbHOE BbIKIIOYEHNE
NO3BOSISIET 9KOHOMUTL 3apsaf 6atapen. Bpema MoxXeT MeHATbCA OT 0 40 255 MUHYT.
YctaHoBka 0 o603Ha4qaeT, 4To RCX paboTaeT 6e3 BbIK/HYEHMS.

3apsp 6aTapeu — nokasbiBaeT ypoBeHb 3apsiaa 6atapeit.

Bepcus OC RCX — o603HaqaeT Homep 3arpyxeHHon B RCX Bepcumn onepaLyoHHom
CUCTEMDbI.




HAYNHAEM

PA3OEN MPOrPAMMUPOBAHUE @

HaxaTtne Ha kHonky NMPOIMPAM-
MWCT oTkpbiBaeT MaBHOE OKHO
pasgena NporpaMMmmpoBaHue.
[‘MaBHOE OKHO pa3buTo Ha ABE YacTu —
YnpasneHune 1 KoHCTpynpoBaHue.
Kaxpgas 4actb UMeeT 4 ypoBHSI.

e
AU LBl
Ep—

Co3apaHHble B 11060M M3 YPOBHEW Npor—
paMmbl COXpaHsATCA No pasaenam. Pasgensl
MOryT COOTBETCTBOBATb Ha3BaHUSAM KOHCT—
pyktopos JIEIO vnu ntobbiM gpyrum npmus—
HakaM Mo BaLleMy XefnaHuio (B TOM Yucrne,
LLKOMbHbLIM Krnaccam, Co3faBLUMM nporpamMm—
Mbl). [lo6aBUTb, NEPEMECTUTL UNN yOANUTb
pasgen MOXHO Ha BKiagke YCTaHOBKMU
ROBOLAB (pasgen ADMVHUCTPATOP).

B okHe YpoBeHb Bbl MOXETE BblOpaTh
OOMH 13 YeTbIPEX YPOBHEN NPOrpamMm.
KaxxgoMy ypoBHIO 1 pasgesny CoOoTBETCTBYIOT
CBOW Nporpammbl. YTo6bl NX yBUAOETD,
[JOCTaTo4HO BbIGpaTh YPOBEHb U pa3fen HaXxkaTMeM feBon KHOMKKN MbILLW. YKasaBs MyHKT Bce, Bbl cMoxeTe
YyBUOETb BCE NPOrpaMmbl pasgena pasHbiX YPoBHEMN.

Mo ymon4yaHuio co3gaHHbie Nofib3oBaTesnieM NporpaMmbl COXpaHsaTesa B pasgene Mon nporpaMmmeil.
Bbl MOXETEe co3faTb pasgesbl 4SS XpaHEHUS CBOMX NPOrpamMMm Uiy nporpamMm pedsiT, UCMonb3ys BKNagKy
YctaHoBku ROBOLAB.

[Mporpamma OoTKpbIBAETCS ABOMHbLIM LLIETHYKOM Ha ee Ha3BaHUW. [IBOMHOM LLIENYOK HA HA3BaHUK
YPOBHS CO30AET HOBYIO MPOrpaMmy.

BbicBeYEHHY0 NporpamMmmMy MOXHO yoanuTb Haxkatvem Ha knasuwy <F10>.

ByabTe ocTopoXxHbI! YaaneHHyto nporpaMmy Hemnb3sa 6yaeT BOCCTaHOBUTb.




NMPEOCTABJIEHUNE
O CIMOCOBAX MPOIMPAMMNPOBAHWNA

Ectb aBa cnocoba (unv gee dasbl) nporpammmpoBanns RCX. 3Tu chasbl HasbiBaloTcs YnpaBneHue
n KoHcTpympoBaHue. [ns 06enx atmnx asd Cny>XMT 04HO OKHO MOMOLLIN.

YnpaBneHue £
w/ ¥ P ABFIEHHE

YnpasneHne Ucnonb3yeT O4eHb
npocTon nHtepdenc: LLienkHn 1 Boibepu
B WaboHe. LLabnoH MOXHO U3MEHUTb
no CBOEMY YCMOTPEeHWMIo. YrpaBneHne
UmeeT 4 ypoBHS: YpoBeHb 1 — camblit
NpocTon, YpoBeHb 4 — caMblii CIIOXKHbINA.
YeTbipe ypoBHS HaacTpavBatoTcs apyr

Mg 2
Ha,D, ,El,pyFOM, 4yTO yI'IpOLlJ,aeT oCcBOeHUue L e St 0 DR
o s ey,
pebeHKoOM METOANKN co3aaHust
nporpamMm. I'IporpaMMMpOBaHme B T i, el T, F ok
bl b D70 T T
YnpaBneHnM UMeeT HEKoTopble e -
OrpaHuyeHus.
£ ROV THLAN L miiisid ¥ i *
KoHcTpyupoBaHue e

3a YnpaeneHunem cnepgyet KoHCTpyn—
poBaHue. MNporpaMmmMmmupoBaHmne ocyLLecT—
BRsieTcA nyTemM nogbopa 1 pasmeLLeHms

NUKTOrpamMmm 13 nNannTpbl B OKHE

nporpammbl. CBA3bIBaHNE NMUKTOrPamMM C
MOMOLLbIO “KaTyLLKW” NMPOBOJOB CO34aeT
nporpammy. lNporpammupoBaHue B
KOHCTpynpoBaHMM Takxe MMEET YeTbIpe
YPOBHSA U Y>X& HeorpaHn4eHHble
BO3MOXXHOCTM.




O q3blke nporpam-

muposaHusa LabVIEW

OYHOAMEHT POBOJTABA

B 1997 rogy, korga NASA paccekpeTuna CBol
nporpammy SOJOURNER ROVER'’S, BbiicHMNocChb,
YTO ANsi 06eCcneyeHns OpueHTaLmn, NPU3EeMIEeHNs d
N (PYHKLUMOHNPOBAHUSA KOCMUYECKMX annaparos
npyMeHsnack nporpamma LabVIEW™ National
Instruments (Texac, CLUA).
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LabVIEW™ — 310 MoLLHas cpepa !
NporpaMM1poBaHns, UCMosib3yemMas 1
WHXXeHepaMm 1 yYeHbIMU B UCCefoBaTenbCKux
WHCTUTYTaxX M NpoMbILLneHHOCTU. LabVIEW™ — BefyLLMii MIHCTPYMEHT M3MepeHus
1 KOHTpons. OH NPUMEHSETCA NPY aHanu3e peasbHbIX Pe3yNbTaToB UCCefoBaHNN B
6uomeguLMHe, acTPOHaBTUKE, 3HEPreTUKE U BO MHOMMX APYrMX 06nacTsXx.
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Mporpamma ROBOLAB ansi nporpamMmupoBaHmns
JIEr O-komnbtoTepa RCX ocHoBaHa Ha LabVIEW™. B
ROBOLAB HacTosiLee NpodeccroHanbHoe
nporpaMMHoe o6ecrneyeHve CTaHOBUTCA OOCTYMNHbIM
ansa geten. B ROBOLAB ucnonb3yeTcs cneumanbHas
Bepcus LabVIEW ¢ orpaHny4eHHbIMU DYHKUUAMUN U
UHTEpdEenCcoM, afanTUpoBaHHbIM A5 AeTEN.

KoHcTtpyunpoBanue 1 YnpaeneHne 8 ROBOLAB nocTpoeHo Ha si3bike nporpam—
mMupoBaHusa G, Bxogsiiem B LabVIEW™. G HanomuHaeT Belicuk, ®opTpan nnm CU. Ero
rfaBHOE OT/IMYME COCTOUT B TOM, YTO OH 6a3MPYETCH Ha rpadmke BMECTO TEKCTOBbLIX CTPOK.
9710 03HayaeT, 4to LabVIEW™ ocHoBaH Ha Torm4eckomM cornacoBaHuy NpencTaBieHnin n
COBEPLLUEHHO HE 3aBUCUT OT MUCbMEHHOIO A3blKa.
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B LabVIEW™ nporpamma . [ . p—
nmeert pacumperve VI (Bup—
TyarnbHas UHCTPYKLIMS).
[NepBoHavanbHasa npogeccno— »
HanbHas pegakumm LabVIEW™ — -F ’
nogpasymesasna UCrosib30BaHNE KOMMbIOTEPA B Ka4eCcTBe T i ] - -
BUPTYanbHOro MHCTPYMEHTA — TaKoro, Kak ocuunsiorpad mm S=bt )

MySIbTUMETP. 3aTeM nporpaMmMa crasia NPUMEHSTLCS s
OTOBpaxXeHns nHpopmMauum n ee aHanmnsa.
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YnpasneHue

OKHoO YnpaBneHne CoOOepXnT ceputo 06pasLioB—Luabno—
HOB yBENMYEHHOro dhopmarta. HEBOSMOXHO M3MEHUTH LLIAG—
NOH Tak, 4To6bl Mporpamma He padotana. OHa MOXET He
chenarb TOro, 4To OT Heé OXMAAsocb, HO OHa 06A3aTenbHO
3anycTuTcs 1 6ydeT BbINOSHATL BblIGpaHHble KOMaHAb! U
YCMOBUS.

KOHCTPYMPOBAHME

B okHe KoHCTpyupoBaHWe NCNosb3YTCS BCE MUK— ‘,..T_‘g:;.._._rmi [ [ [msam f_'.
TOrpaMMmbl 13 YnpasneHus 1 [o6aBnsioTcs HoBble. o Mepe — : "
NPOABMKEHNSI OT YPOBHS K YPOBHIO YMCII0 KOMaHL, yBeNn—
ynBaeTcs. Ha 4eTBepToM ypOBHE CMOXHOCTU
KoHCTpynpoBaHMsi MOryT 6bITb 3a4ENCTBOBaHbLI BCE
BO3MOXHOCTN RCX. Mbl pekomeHayem MCnonb30BaTb
npuMepsbl U3 HacTosLero “CnpaBo4HOro nocobus” npu
06y4eHun cocTaBneHnto nporpaMmmM. CoBeTbI U NpUEMbI
paboTbl B KOHCTpyMpoOBaHUKM atoTcs o pasgenam.

LononHuTenbHyo nHdgopmauuio o nporpamve LabVIEW™
MOXHO HanTK No agpecy: www.natinst.com/robolab.




PO PAMMUPOBAHMUE.

Pa6oTa B pexxume YnpaBneHue SBAseTca caMbiM NPOCTbIM CNOCO60M CO34aHus NporpamMm Ang
JIEFO-komnbtoTepa RCX, [OCTYMHbIM ANS YHEHUKOB Ha4asnbHOWM LLUKOSbl. B HEM MCNonb3yeTcs MHTep—
deric LLenkHn 1 Bbibepy B LLAGAOHE, KOTOPbIN MOXHO U3MEHUTb. Pexnv YnpaBneHue nveet 4 ypoBHS:
YpoBeHb 1 — camMblil NPOCTON, a YPOBEHb 4 — caMblil CITOXHbIA. YPOBHU HaAcCTpanBarTca gpyr Hag
OpYrom, No3BOMIAs YHEHUKY NPy cO3[aHuM MPorpamMm nocTerneHHo NepexoamTb OT NPOCTbIX K 6oee
CNOXHbIM. OKHO COAEPXUT HECKOSIbKO 3fIEMEHTOB, KOTOPbIE NOABMSIOTCS B KAXKAOM U3 3TUX YeTbIpex
YpOBHEN.

(7

iL) YNPABNEHMHE

OCOBEHHOCTW NMPOIMPAMMNPOBAHWA

=

[Ba ceeTohopa 0603HaYaT Havarsno 1 KoHew, nporpamMmel. Mexpgy aTumm AByms ceeTopopamm
HaxoamTcs LWabnoH Ana Co3aaHns nporpaMMel, B 60KCE KOTOPOro v pasmMeLlatotcs komaHael ana JIEFO-
komnbtoTepa RCX.

LLlen4vok Ha kHonke lMyckK, No3BONAET Nepenarb HanucaHHyo nporpammy Yepes MIK-nepepatyuk Ha
RCX. Ecnu NNETO-komnbtoTep RCX BbIKIOYEH UK HAX0OMUTCS CULLIKOM Aaneko ot MK—-nepenatyvka, To
OynoeT nosly4eHo coobLLeHme 06 OLLMOKe.

LLlenyok Ha kHorke MevaTb NO3BOMSET pacneyartarb LBETHYHO KOMWIO MPOrpamMmbl Ha NMpuHTEpe,
NMoACOeANHEHHOM K KOMMbIOTEpY.




NYHKTbl MEHIO

Momowyb

OTKpbIBa€eT 1 3aKpbIBAET OKHO MOMOLLIb.

Korga 370 OKHO OTKPbITO, aBTOMaTU4ECKM BblAAETCH CripaBo4vHas nHdopmauus 060
BCEM, Ha YTO YKa3blBa€eT yKasaTeslb MbILLW.

r;::j YNPAEBNEHMWE

~
Hazap k k Bbixopg,

LLienkHuTe Ha aToM LLlenkHuTe Ha aTOM

KHOMKe, 4To6bI KHOMKe, YTOObl BbINTU
BEPHYTbLCA K 13 NporpamMmei.
npenbiayLLemMy okHy.

L]
Bbixog LN
Bbixog n3 nporpammbl ROBOLAB.
Mpw Wenyke Ha 3TOM KHOMKe NOSIBUTCA OKHO C 3anpocoM Ha MOATBEpXAeHNe
npaBuibHOCTM Bblibopa. LLien4ok Ha KHomke Bbixoa NO3BONMUT 3aKOHYUTL paboTy C
nporpamMmMomn, a Ha KHornke Ha3zapg — BepHeT Bac K paboTe ¢ nporpaMmmonn.

oo

Hazap  S8il

BosBpaluaet K npeablayLiemy OKHY.

LLlenyok Ha kHoMnke Ha3ap Bo3BpaLLaeT k npegpiayLiemMy okHy nporpammbl ROBOLAB.
Ecnu oTKpbITO OKHO YnpaeneHue, TO LLEeNY0K Ha KHOMKE BEPHET Bac B [NMaBHOe OKHO pasfgena
MporpammupoBaHue, ecnu Bbl B [MaBHOM OkHe — TO B cTapToBoe okHOo ROBOLAB.




VI PABJIEH I ERGEELLIEN 1

LLla6roH nepBoro ypoBHs NO3BOJISIET CO34aBaTh CaMble NPOCTbie MporpaMMbl. Bbl MoxeTe BbIGpaTh
MOTOp, BpaLlaoLLmMiics BIPaBo UK BIEBO, UK NaMnoyky. [MoOKmtoYeHb! OHM B MporpamMme K nopTy A,
MOLLIHOCTb MakcuMarsbHasi. Bpemsi paboTbl MOTOpa MW ropeHUs NamroyKkmn 3afaeTcst ¢ MOMOLLbO
cekyHaoMepa (yKa3bIBaeTCsl BpeMsi OKUOAHUS BbIKITOUYEHWS).

Mo ymonyaHuio YpoBeHb 1 npeasiaraet nporpamMmy, BKIOHAKOLLYI0 MOTOP Ha 4 CeKyHfbI.

MukTorpamma moTtopa ¢
O6ykBOW A Haf HUM BKItoYaeT f{")
MOTOpP, COEQNHEHHbIN C MOPTOM s e
A RCX. Motop BKto4aeTcs Ha
BpeMmsi, 0603Ha4YeHHOoe Ha
NUKTOrpaMmme C Hacamu.
KpacHbin cBeTohop cnpasa
3aBepLuaeT nporpammy
W NpekpaLlaeT nogady aHeprum
KO BCEM MopTam.

=

LLlenkHuTe Ha cTpenke Myck
4TOObI NepefaTb NporpamMmmy B
RCX. Y106kl OH Ha4an BbINoA—
HSATb MPOrpamMmy, HOXMUTE Ha
HeM 3ereHyto KHomnky Run.

[Nporpamma 6yneT 3arpy>xeHa B
nporpamMMHbI OTCEK, HOMEpP KOTOPOro
BbicBeumBaeTcs Ha RCX B MOMeHT nepepa4v
nporpammbl. Bel MOXeTe U3MeHUTL HOMepP OTCe—
ka, Haxas Ha kHorKy Prgm Ha RCX. Bo Bpewms
3arpy3ku nporpammsl 3kpaH RCX BbIrmaguT Tak:

Mocne 3arpy3kun nporpaMmmbl HOMep
OTBEEHHOro el 0TCeka BbICBETUTCSH Ha SKpaHe
RCX. MNomHuTe, 4TO ecnu ans nporpamMmMHbIX
oTtcekoB Ne 1 1 2 6bina yctaHOBMNEHa 3alumTa B
pasgene AODMUHUCTPATOP, To Bam He ygacTces
3arpysuTb B HUX HOBYIO nporpammy. Bmecto
3TOro oHa 6yfet nomelleHa B otcek Ne 3, a Ta
nporpamma, Kotopas obisia B 3TOM OTCEKE
paHbLUe, OByoeT YHUYTOXEeHa.

Ecnu nporpamma He 3arpyxaetcs (KOMMbio—
Tepy He ygaeTtcsa yctaHoBuUTb cBs3b ¢ RCX), To

poM yKaablBaeTcs npegnonaraemas npodnema. i ————— e :
Ons yctpaHeHus npo6nemsl yoeauteck, 4To RCX BKNIOYEH (€ro 3KpaH CBETUTCS), MOABMHBTE ero 6nmxe K
VK-nepepatyvky, npoBepbTe NOAKIIOYEHNE COEQNHUTENBHOMO NPOBOAA U NOBTOPUTE Nepejady
nporpamMmbI.



W3SMEHEHWE MPOIMPAMMBI

Bbl MOXeTe MeHATb NUKTOrpamMmmbl B LabsioHe, ecnv XOoTuTe co3fgaBaTb CBOM COOCTBEHHbIE
nporpamMmsbl. LLlenkHnTe Ha nNMKTOrpaMmme KoMmaHAbl, KOTOPYH Bbl XOTUTE 3aMEHUTb, U Bbl6epVITe
HOBYIO 13 BbiNnagaroliero MeHo KomaHa BKIMKOYeHUA BHELLHUX yCTpOl7ICTB (BKJ'IIO'-IeHVIe MoTOpa nnn
J'IaMHO'-IKI/I) 1 XKAaun noka, Kak nokaszaHo HuMxe.

KomaHabl BKnoyeHus BHELWWHUX
YCTPOMCTB

Bbl MOXeTe 3acTaBuTb MOTOP BpaLLaTbCs
B OLHOM WX B APYrOoM HanpasfeHUn Uin
BKJTHOYUTb 1aMrOYKY.

[na aToro 4OCTaTO4HO WESNKHYTh Ha
nuktorpamme Motop v 3atem BbiGpaTh B
BbiMafatoLlemM MEHIO MMKTOrpaMmy MoTopa C
OPYrM HanpaBneHNeM CTPESKU, UK
NUKTOrpaMmy namnbl.

KomaHpbl XKau noka
Bpems paboTbl MOTOpa MM NamMnoyKkm
MOXET ObITb U3MEHEHO.

[ns aToro Hago Haxarb Ha NUKTorpamMmmy
Xpaun noka ¢ n3obpaxxeHnem 4acoB 1 BblGpaTb
B BbiNagatoLLEeM MEHIO HY>XHOE BPeEMS
oxmnaaHua. Bel moxeTe 3apgathb 1, 2, 4, 6, 8 unun
10 cekyHa.

MotpeHepyntechb

MonpobywTe cHoBa 3arpy3unTtb NnporpamMmy. Bo Bpems nepegayv nporpaMmbl OTOOBUHbTE
RCX ot IK-nepeparuyuka. NMosiButcsa coobLieHne 06 owmnbke. MNpnasmHeTe RCX K
nepeparyvky u wekHute B OKHe coobLLieHMs 06 oLIMOKe Ha KHonke MoBTopuTh. 3arpy3ka
nporpamMMbl NPOOOIKUTCS.

HaxkxMute KHOMKy nevartu, 4To6bl oTnevartarb NporpamMMy Ha NpuHTepe.




[ PABJE H U ERQTEI >

LLla6noH BTOpOro ypoBHs ncnonbdyet Ha RCX noptbl A 1 C. [Ina Kaxgoro nopra MOXeT
ObITb YCTAHOBMIEH YPOBEHb MOLLLHOCTU. DHEpPrus NocTynaeT K BHELLUHWUM YCTPOMCTBaM,
NoACOeaNHEHHbIM K 3TUM MopTaMm, MMb0 B TeHEHME 3a4aHHOrO BpeMEHU, 6O Mo curHany
Jatymka KacaHwus.

Mpegnaraemas No ymonyaHuio
nporpamMma BKIt0HaEeT Ha NOMOBUHY
MOLLIHOCTW MOTOP,
npucoeanHeHHbIN K NopTy A, u Ha
MOJSTHYIO MOLLIHOCTb flamny,
NOAKMYeHHY0 K nopTy C, Ha
BpeMs OO0 Haxartus gardvka
KacaHus, NnogKnto4YeHHOro K
MopTty 1.

YT106kI NPOrpamMma, nepenaH-—
Has B RCX, pa6otana, k NopTy A
OOMKEH ObITb MOAKITHOYEH MOTOP,

a k MNopty C — namnouka.
MpoJomKUTENBHOCTE CHaGXeHUS
3HEepruen MoTopa 1 amMmnoyku
KOHTPONUPYeTCs OaTYMKOM
KacaHus, NogKtoYeHHbIM K

MopTty 1.

W3SMEHEHWE TMPOIPAMMBI

KomaHpb! BKJIIOYEHUSA
BHELUHUX YCTPOMCTB

HaxxmuTe Ha nukTorpammy
mMoTopa. B BbinagatoLiem MeHro
nosIBUTCH HOBas MUKTorpamMma:
curHan Cton. Beibop aTow
NMUKTOrPaMmbl NO3BONSAET
OTKMIOYNTb NUTaHWE OT nopTa —
NPUCOEANHEHHBIN K HEMY MOTOP
He 6ygdeT BpaLyarbcs, a
namnoyka — CBETUTLCS.

BHumaHue! Korga BbibpaHbl MMKTOrpaMMbl MOTOPa UKW NlaMnbl, 3HEPrUsa NogaeTcs Ha
nopt RCX He3aBMCKMMO OT TOro, YTO peasibHO K HEMY MOLKITHOYEHO.

Hucno nog MOTOPOM UMK NlaMMoin NoKas3bIBaET YPOBEHb MOLLHOCTU: 5 — MakKCUMaribHbIN
YPOBEHb MOLLHOCTU, 1 — MMHUManbHbIA. Haxkas Ha Lmdpy, NokasbiBatoLLyo YPOBEHb
MOLLLHOCTHW, BblGEPUTE HOBbIA YPOBEHb MOLLIHOCTU B BbiMNadaloLemM MEHIO.




KomaHpab! XKan noka

OTpe30K BpeMeHu, Ha KOTopoe
BKJTHOYAKOTCH MOTOPbI M IaMMOYKU, MOXHO
N3MEHUTb.

Y Bac ecTb ABE€ BO3MOXHOCTU:
LLENKHYTb Ha NUKTOrpaMMe garyvka
KacaHwus n 3ameHuTh ee Ha
NUKTOrpammy, 3aatoLLyto Bpems
oxuaanus (nuktorpammy Yacsl);
oXuaaTb BO3AENCTBUSI HA faTunK

KacaHus.

MopT nogknoyeHus garymka Kacanus
MOXXHO U3MEHUTb.

[na aToro Bbl6epuTE HOBbLIN NOPT, HAXaB
Ha undppy 1 Hag nUKTOrpaMmMon ¢
n3obpaxeHnem gatdmka KacaHus.

lMporpamma MOXeT paboTaTb [0 HaxaTus
Jatyuka, nmbo Jo Tex nop, noka KHomka
Jjartyvka He GyaeT oTnyLieHa.

YIMTPAXHEHWH4H

YnpaxHeHue 1
B OKHe BTOPOro ypoBHS yCTAaHOBUTE MMKTOrpaMmbl Tak, 4To6bl BaLla nporpaMmma
BbIrmagena cnegyowmm o6pasom:

I:'f) YNPFABNEHHE

,-'—:.

Mpucoeaunnute namny K Mopty C n pgatyunk Kacanwms K Mopty 1 RCX ¢ nomoLupto
CoeVHWTENbHBLIX NMPOBOAOB. 3arpyauTe nporpamMmy B RCX. 3anyctute ee, Haxas Ha
3eneHyto kHornky Run Ha RCX. Bo Bpems pa6oTbl nporpammbl iammnoYka SOMmKHa CBETUTLCS
00 Tex nop, Noka He 6yneT HaxaT aartymk KacaHus.




YnpaxHeHue 2

MopcoeamHute motop K MopTy A, namny — K MNopTy C, a gat4mk Kacanus k MopTty 1 Ha RCX.
3anyctute BHOBb NporpamMmmy u3 ynpaxHeHus 1 (oHa yxe 3arpyxera B RCX). Pa6otaet nn motop? (OH He
JOSKeH paboTarbk.) iameHuTe nporpaMmy 13 ynpaxKHeHus 1 Tak, 4Tobbl 1 namna, U Motop 6bimv
BKJTOYEHbI O TeX Nop, NoKa He ByAeT Haxar AaTuyuk.

YnpaxHeHue 3

MoBTopuTE yrpaxkHeHue 2 ¢ MOTopoM A 1 namnoykorn C, BKNOYEHHbIMX 0 TEX Mop, NoKa KHoMka He
OyneT Haxara. 3arpysuTe 1 3anyctute nporpammy. Tenepb BO3bMUTE MPOBOL, C MOMOLLbIO KOTOPOro
MOTOp NofKIoYeH K MNopTy A, n passepHuTe ero pasbem Ha 180 rpagycos. 3anyctute nporpamMmmy CHoBa.
Y710 M3meHmnnocb? Y10 NponsongeT, ecnu Bbl NoBepHeTe Ha 90 rpagycoB pasbem nNposoaa, Noa—
KroYatoLero namny? Yto nponsongeT, ecnv Bbl NOAKUUTE K NOPTY 1 cpady Asa gatymka KacaHua?

YnpaxHeHue 4

MogkntounTe gBa motopa K noptam A 1 C RCX TakK, 4To6bl N0ABOLALLME NPOBOLA NPUCOEAMHANNCE K
KeMmMam NopToB U MOTOPOB ofauHakoBo. Co3garite nporpamMmy, KoTopas BKoHaeT o6a motopa Ha 4
cekyHAbl. MoOTOpbI BOMKHbI BpaLLaTbCa B pa3Hble CTOPOHbI.

Mepepante nporpammy B RCX n 3anyctute ee.

(YKkpenuTe Ha Basny Kaxgoro MoTopa Kosieca Unu LLecTepeHKu, YTobbl y4lle BUOETb HanpaBeHne
BpaLleHuns.)

PEWEHWE YMNOPAXHEHWW

YnpaxHeHue 2

YnpaxHeHue 3
MoBopoT pazbemoB Nposofa MoTopa Ha 180 rpagycoB M3MEHSET HanpaeneHve BpaLleHns Ha NpoTu—
BONoONoXHoe. MoeopoT namnbl Ha 90 rpagycoB He NO3BOMAET BKIOYMTL Nnamny. Korga gsa gar4vvka

KacaHusa nogksodeHbl K 04HOMY MOPTY, OCTATOMHO HaXaTb OfMH U3 HUX ONs NpeKpaLleHus paboTbi
nporpammb..

YnpaxHeHue 4
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LLla6noH TpeTbero ypoBHS NO3BONSET Ucnonb3oBaTk Bce Tpu nopta RCX (A, B n C).
MOXHO M3MEHUTb MOLLIHOCTb, MOAaBaemyto K noptam. lNMporpamma cocTouT U3 AByX LUaroB.
Bce pgencTeusa nepBoro wara gofmkHbI ObITb BbIMOSHEHbI 4O HAa4ana BTOPOro Lwara.

lMpepnaraemas no ymonya— s
HWIO MporpaMma TPeTbero ypoBHS 'y Y ARNEHME
COAEPXMWT OBa OTAeNbHbIX Liara.
Ha nepBom Lware Bko4aroTes
MoTop A, namna B n motop C Ha
6 cekyHg. o ncreyeHunm atoro
BpEeMeHW HaunHaeTCsi BTOPOWA
war nporpamMmmel. Jlamna B
NPOJOKaET ropeTb, a MOTOpbI A
n C MeHs10T HanpasfieHne
BpaLLleHWsl Ha NPOTMBOMOSOXHOE
1 paboTaroT OO Tex rnop, noka He
OyoeT Haxar gatyunk KacaHus,
NOAKMOYEHHbIN K [MopTy 1.

BapuaHT BbINONHEHUS

LLlenkHuTE Ha 3TOM KHOMKE Ans
Bbl6Opa BapuaHTa BbIMOSIHEHUSA
nporpamMmbl. MoXXHO 3apaTtb
MHOIOKpaTHoe Wi OJHOKpaTHoe
BbIMOSIHEHME 3arpy>eHHoin B RCX
nporpamMmb.

BbinonHutsb 1 pas |J

BblbepuTe 3Ty KHOMKY, ECNN XOTUTE, YTOObLI 3arpy>keHHas B RCX nporpamma nocne
Haxkatusa seneHon kHonkv RUN BbinosnHanack oguH pas. NporpaMmma HayHeTCs Ha 3ef1eHOM
cBeTodhope 1 HEMELIEHHO 3aKOHYUTCA MO AOCTUMXKEHUN KpacHOro ceetodopa.

BbINONHATL MHOrO pa3 |

Bbl6epuTe 3Ty KHOMKY OJ11 MHOrOKpaTHOro NoBTOpeHus 3arpy>xeHHon B RCX nporpaMmeil.
Mporpamma Ha4yHETCsA Ha 3e51eHOM CBETOMOPE U, OOCTUMHYB KpacHOro cBetodopa, BHOBb
BEPHETCA K 3eneHomy. [Nporpamma 6yoeT BbINOMHATLCA A0 TEX MOp, NMoKa 3efieHast KHomnka
RUN Ha RCX He 6ygeT Haxara BHOBb.




COXPAHEHWE W OTKPbLITUE ®AWJTIOB MPOrPAMM
QO
¥ NFABNEHHE

N\ TN\
k OTkpbiTHE thanna k CoxpaHeHue hanna
nporpamMmbl nporpamMmbl
LLlenkHuTe Ha aTon LLlenkHuTe Ha 3Ton KHOM—
KHOMKe, YTOObl OTKPbITh Ke, YTo6bl COXpaHUTb
(hann paHee coxpaHeH— nporpaMmy st UCrosb—
HOW MporpamMmsil. 30BaHus B GyayLLeM.

OTKpbITHE haina nporpaMmmbl

YT06bI OTKPbITb COXPAHEHHYO paHee NporpamMmy, criefyeT LEefKHYTb Ha KHOMKE OTKPbITUSA nporpam—
Mbl 1 yKa3aTb NporpaMmmy, KOTOPYHO Bbl XOTUTE OTKPbITb.

CoxpaHeHue cparina nporpammbl

[ns coxpaHeHuss NporpamMMbl LLENTKHUTE Ha KHOMKE COXpaHeHUs NporpamMMbl. TO NO3BONUT
COXpaHWTb Nporpammy, ¢ KOTOpPoW Bbl paboTaeTe, A8 UCNONb30BaHWA B fanbHenwem. CoxpaHeHue B
nanke, 4OCTYMHOW MO YMON4YaHuio, B JanbHenLemM gaeT BO3MOXHOCTb OTKPbITb MPOrpamMmmy 13 OKHa
YpoBeHb rMaBHOro okHa pasgena lNporpammmpoBaHue.

Mporpammbl yoobHee OTKpbIBaTh 13 [MaBHoOro okHa. OguH pas LLEeNKHUTE Ha YPOBHE, YTOObI
NPOCMOTPETL BCE JOCTYMHbIE TeMbI. LLlenyok Ha Ha3BaHUKM TeMbl NO3BOSISET YBUOETL BCE NPOrpamMmbl
3TOWN TEMBI.

W3SMEHEHWE TMMPOIPAMMBbI

KomaHpb! XKau noka
RCX nmeeT Tpm nopTa, K KOTOpbIM MOXHO NogKMo4nTb gat4mk Kacanus (1, 2 unm 3). H1obbl BbibpaTthb

HY>XXHbI MOPT, YCTAHOBWTE yKasaTesb MbIlUn Ha umdpy 1 Hap NUKTOrpaMMoin faTyuka, HaXxmuTe NeByHo
KHOMKY U YKaXXWUTE MOpT.

BxogHkie nopThl (1, 2, 3)

ONs 0aTYMKOB
BobixogHble noptel (A, B, C)

AN UCNOMHAOLLNX
YCTPOWCTB (MOTOPOB
1 namn)




XXaou noka patumk OcBeLLEeHHOCTHU

TpeTuin ypoBeHb ynpaBneHns BKIMKOYAET KOMaHOy OXUOaHWs
M3MeHeHUst mokasaHui garymnka OceeLleHHocTw. [Nporpamma
CUMTBLIBAET TekyLLiee 3Ha4eHme curHana garymka OCBeLLEHHOCTU U
XKOET, MOKa 3TO 3HAaYEHNE U3MEHUTCA Ha 5%. YpOoBEHb curHana
MeHsieTcs oT 0 0o 100%. Bel MoxeTe BbIGpaTh NOPT NOOKIHOHEHUS
natyvka OCBELLEHHOCTM Tak Xe, Kak BbIovpasnu NopT NOAKIIHoHeEHNs A B c
naryvka Kacanws. MoxxHO 3aatb OOvH 13 OBYX BapUaHTOB: XXaaTb,
noka CTaHeT TEMHee, Ui XXOarTb, NMoka CTaHeT ceeTnee. Bo Bpems paboTbl Mporpammebl, TeKyLlee
3Ha4eHne OCBELLEHHOCTM MOXHO BbIBECTU Ha 3KpaH RCX, BbibpaB NopT HaxxaTuem KHornku View

BHumaHue! Hap nuktorpammon Hacbl HET undpbl, yKasdbiBatoLLen NopT NOSKII0YEHMS.
Bpemsa namepsierca BHyTpeHHUMn Yacamu RCX.

BHumaHue!

- Kaxxpgas nukTorpamma — ato komaHga ana RCX, npegnuckiBatoLLas YTo—nnbo BbINon—
HWUTb (MPUMeEpPbl KOMaHA: BKIIOYUTL MOTOP, NOAOXKAATL 3afaHHOe BpeMs, NoaoXAaThb
HaXaTus KHOMKMW).

- [ononHuTenbHble CBeAeHNs (CKOSIbKO BPEMEHW OXMAATL, Kyaa NOAKIoHEHO
YCTPOWCTBO, MOLLHOCTb) ABMSAIOTCA NapaMmeTpamMm KOMaHgpl.

YINPAXXHEHWA

YnpaxHeHue 5

HayHuTe ¢ nporpammel, NpegfiaraeMon B TPETbEM YPOBHE MO yMONYaHuio. 3aMeHuTe Yachl
Ha paT4mk Kacanus. MNogcoegnHute aatyumk Kacanusa K Mopty 1 RCX, moTop K MopTy A, namny K
MopTy B 1 BTOpON moTop K MNopTty C.

Mocne 3anycka nporpamMmbl laMnoyka JormKHa 3aropeTbCsl, a MOTOPbI HaYaTb BpawarbCcs B
pasHble CTOPOHbI; MOCAIe HaXXaTUs AaTymka amMnoyka gormKHa noracHyTb, a MOTOPbl UISBMEHUTb
HanpaBfieHVe BpaLLEHWs; MOCe 0CBOOOXAEHMS AaT4MKa MOTOPbI LOJDKHbI OCTAHOBUTLCS.

3arpysute nporpammy B RCX 1 npoBepbTe ee paboTy.

PEWEHWE YNPAXHEHWNN

YnpaxHeHue 5




/ YPOBEHb @

LLla6roH 4eTBepTOro ypoBHS MNO3BOMSET CO3AaTb MPOrpaMmy, COCTOSALLYIO N3 HEOrPaHNYEHHOro
yucna waros. TONMbKO OAMH LUar co3gasaemMon nporpamMmMbl BUOEH Ha 9KpaHe, B TO BpeMs Kak BCA
nporpamMma, cofgepxatuas noéoe 4icno Laros, 3arpyxaetcs B RCX.

BoT npumep nporpammbl ynpasnieHus 4eTBepToro YpoBHS, COCTOSALLEN U3 OBYX LLAroB:

LWar Ne 1: Bkitovatotcs motop A, namna B n motop C — n nporpamma XaeT Haxatus KHOMKW, nofa—
KItoYeHHoM K MNopTy 1.

LWar Ne 2: namna B npogomkaeT ropetb, MoTopbl A 1 C MEHSIOT HanpasnieHne BpaLleHns 1 nporpamma
oxuaaet, noka garink OCBeLLLEHHOCTH, NOAKITIOYEHHbIN K [opTy 2, He BbigacT Ynicno, 6osbLuee Yem 55.

LF
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War Me 1 w3 7 | e M 2 2

War Ne 1 M3 7 =] lar Nt 2 ua 2
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k BcTaBuTb k Yaanutb

Haxxmute Ha Haxxmute Ha

STy KHOTKY, STy KHOIKY, Haxxmute Ha 3Ty Haxxmute Ha 3Ty
4TOObI [O6aBUTL 4TOGbI yaanuTb KHONMKY, YTOBbl KHOMKY, YTOGb!
Liar B Lar nporpaMmmbl YBUOETb NPefbl— yBUOETb Crenyo—
nporpammy. Ay war npor+

LM Liar npor—
pamMMbl.

pammMbl.

BcTaBuThb Waru

B nporpamme 4eTBepTOro ypoBHA MOXET ObITb CTOMBKO LLAroB, CKOMbKO HYXHOo. LLlar no6asnsetcs
Ha)katnem Ha KHorkKy BetaBuTtb. B 60kce HOBOro Llara Ha Bcex nopTtax nepBoHavyasnibHO YCTaHOBMEHbI
koMaHapbl CTon, KOTOpble MOXHO 3aMeHUTb. B OKHe ¢ Luarom nporpamMmmbl BbIBOAUTCHA MHOOPMALIMA O TOM,
C KakuM Luarom Bbl paboTaeTe 1 CKOSbKO BCero Lwaros B nporpamme (Hanpumep: War Ne 1 ns 2).




Ypanutb war

LLlarn, B KOTOPbIX Bbl HE HYy>XXAaeTeCb, MOryT ObITb yaaneHsl. LLlenyok Ha kHomnke Ypanutb
yoanseT wwar, BUaUMbIN B 9TOT MOMEHT Ha 3KpaHe. onb3ynTeck STOM KHOMKOM OCTOPOXHO —
yoaneHue Henb3s OTMEHUTD.

MepemelyeHue No waram
[na npocmMoTpa Laros nporpaMMbl ciyxxar kHonku Mpeabigywiuni war v Cnepyrowmia wwar.

NW3SMEHEHWE MPOIMPAMMBDBI

KomaHab! XKan noka

Bpems paboTbl MOTOPOB MOXET 6bITb 3a4aHO
Jatumkamu BpemeHn (MMkTorpamma ¢ yacamm),
Kacanus unm OcBeLLeHHOCTU.

HaxmuTte Ha nMKTOorpaMmmy gar4mka
OcBeLLEHHOCTM 1 BblGepuTe OfHY U3 TpeX
NpeanoXeHHbIX NUKTOrpamm.

Datuunkum Bpemenn, Kacanus n OcBeLLeHHOCTH
TpebytoT AONOSHUTENIbHON MHAOPMaLUK ONs CBOEW
paboTbl (3HAYEHU NapameTpoB):

napamMeTpbl farinka BpemeHu — 4ncno cekyHg,;
napameTpbl garymka Kacanusa — (1) noprt, K
KOTOpPOMY NOAKIOYEH AAaTHUK, (2) oxmaaTtb
Haxatne Unn ocBoOOXAEHME OaTUMKa,;
napameTpbl gatynka OceelleHHocTu — (1) nopT,
K KOTOPOMY MOAKITIOYEH AaTuuK, (2) OXMOaeMbIn
NPOLEHT ocBeLLeHHOCTH, (3) ycrnosue
cpabartbiBaHus: cpabaTbiBaTb, €Cnv
OCBELLEHHOCTb BblILLe [>] 1 Huxe [<]

oXnagaemon.

Mocne BbIGOpa KOMaHAbI HEO6XOAUMO 3afaTb 3HAYEHUs ee napaMeTpoB. SHa4YEeHUs
napamMeTpoB yKa3bIBaOTCA HaA 1 Mo KOMaHOaMu.

CnepytoLasa nporpaMmmMa UMeeT Tpu Luara.
Ayloth porp P War e 4 wz 3

Korga nporpamMmma HadnHaeT paboTarb, Ha Lare
Ne 1 Bktoyaetcs namna B n motopel A n C,
KOTOpPbIE BpaLLatTCs B pa3Hble CTOPOHbI. MoTopbl
1 lamMnoYka 6yayT BKIOYEHbI 0O TEX Nop, noka
0aTyuK OCBELLIEHHOCTUN HE MOKaXeT 3HaYeHue,
6ornbLuee 4em 55.

War Ne 1 u3 3

Korga Ha 3KkpaHe BUOHO OKHO C KOMaHaamm
nepeoro Lwara nporpamMmel, cfieBa OT OKHa MosiB—
nAeTcs 3eneHbln cBeTodop. HaxxmMuTe Ha KHOMKY,
4YTO6bI YyBUAETH LWar Ne 2.




Llar Ne 2 n3 3 o

Ha BTOpOM Luare nporpaMma ysenMunsaet %/ """‘"'E_'
MOLLHOCTb MoTopa A (0T 3 0o 5) 1 yMeHbLuaeT
APKOCTb CBEYEHUsI Namnoyku ot 4 fo 3, a 3arem
xpet 5 cekyHa. OKono oKkHa ¢ KoMaHgamu Lara
Ne 2 He nosBnATCA CBETO(OPbLI. STO rOBOPUT O
TOM, YTO LUar He NepBbIA N He nocnegHuii. Tonbko
pAOoOM C KOMaH4aMuy NepBoro 1 nocrnegHero
LlaroB NosiBMseTCsa CBETOdop.

War Mt 2 a3

War Ne 3 us 3

Yepes nsaTb CEKyHA Ha TPETLEM Luare
nporpammbl BeikntodaeTcs motop C um
YMeHbLLUAeTCs MOLLHOCTb, NofaBaemas Ha
namny B (c 3 go 1). MoTop A n namna B
npogormkaroT paboTtartb, Noka He 6yaeT Haxar
OaTuuK, NOAKYeHHbIM K [NopTy 2. Korga Ha
3KpaHe BUOHO OKHO KOMaHp, NocfiegHero wara,
crnpasa OT Hero rNosiBSETCA KpacHbIn cBETOMOp.

YINPAXXHEHWA

YnpaxHeHue 6

BoccospaiiTte nporpammy 3 ynpaxkHeHus 5. Coenarite Tak, 4To6bl nocne 3anycka
nporpamMmMbl 3aropenach 1aMnoyka 1 MoTOpbl Ha4asiv BpaLlaTbCsa B pa3Hble CTOPOHbI, Mocne
Ha)XKaTua Ha KHOMKY flammnoYka noracna u MOTopbl U3MEHUIN HanpaBfieHNe BpaLleHus, a
nocre OTnyckaHus KHOMKM MOTOPblI OCTaHOBUIINCS.

MopcoeamHute Ha RCX patumk Kacanus K MNopTy 1, MmoTop K MopTy A, namny K MopTy B
n BTOpown moTop K lMopty C.

3arpyaute nporpammy B RCX 1 npoBepbTe ee paborTy.

Har Bt a3

YnpaxHeHue 7
CospanTte cnegyoLlyto nporpammy.
LWar Ne 1:

namna A BKro4aeTcs Ha 2 CeKyHObl npu MakCUMasnbHOM MOLLIHOCTH.

LWar Ne 2:

BbIKtoYaeTcsa namna A;
MoTopbl B n C BkNto4aoTcs Ha HU3KYH MOLLIHOCTb M BpaLLlalTcs B OGHOM
HanpaBsfieHUM 0o TeX Mop, Noka KHomnka, nogkntoveHHas K MopTy 1, He GygeTt Haxara.

Lar Ne 3:

CHOBAa BKJ1t0O4aeTcs namna A;
MOLLIHOCTb MOTOPOB CTAHOBUTCS MakCUMarsibHOM, a HanpaBfieHUs BpaLleHus
O[MHaKOBbIMU [10 UCTEYEHUA 5 CeKyHN.

3anycTtuTte nporpammy

MopcoeauHute gatymk Kacanus k Mopty 1, namny K MopTy A, moTtopsl K Moptam B n C.
3arpyaute nporpammy B RCX 1 npoBepbTe, kak OHa paboTaerT.



PEWEHWE YNPAXHEHWN

YnpaxHeHue 6




NPOIrPAMMNUPOBAHUE.

KoHcTpyupoBaHue — criefiyoLnin 3a YnpasrneHmeM ypoBeHb NporpamMmmMmpoBaHus.
lMporpamma coctaBnfeTcs U3 NMKTOrpaMm KoMaHf, BbibupaemMsbix B [anutpe komaHg v
pa3mMellaembix B OkHe nporpammbl. KomaHbl CBA3bIBAIOTCH MeXZy coO60i B NporpaMmy ¢
MOMOLLbIO KaTyLLUKW NPOBOJOB. KOHCTPyUpOBaHUeE NMEET YeTbIpe YPOBHS: YpoBeHb 1 —
npocTenni, a YpoBeHb 4 — caMbll CIIOXHbIN M OQHOBPEMEHHO Hamnboree rmoKUn 1 MOLLHBIN.
KoHcTpynpoBaHme Ucrnonb3yeT BCe BO3MOXHOCTU cpeabl LabVIEW.

KAK PABEOTATb B PEXWME KOHCTPYWPOBAHWE

Pa6oTa B KaXxgoMm mn3 YeTbIpex ypoBHen o4eHb npocTta. CyLecTByeT Habop OCHOBHbIX
KOMaHf, CBA3aHHbIX Mexay co6oi. Habop KoMaHa MeHAEeTCA OT YPOBHSA K YPOBHIO, NMPU 9TOM
YBENN4YMBaIOTCA BO3MOXHOCTW CO3[aBaeMbIX MPorpamm.

YT106bI NO3HAKOMUTLCH C KOHCTPYMpoBaHWeM, OTKpPouUTe B [NTaBHOM OKHe nporpamMmel,
B OKHe KoHcTpyupoBaHue YpoBeHsb 1.

NHdopmaLnmoHHOEe OKHO

MHdopmaLmoHHoe 0KHO B pexrMe KoOHCTpyupoBaHUue He UCMOoNb3yeTcsi, HO AOMKHO ObIThb
OTKPbITO ANa paboTbl NporpamMMbl. 3aKpbITUE OKHA NPUBEAET K 3akpbiTuio OkHa nporpaMmsl
n ManuTpbl KOMaHA 1 BEpHET Bac B [NaBHOe OKHO nporpaMmmucTa.

KHonka
3arpyska

Manutpa KomaHp,
Manutpa KoMaHg copepXxuT
NMUKTOrpamMmmMbl KOMaHg, OKHO nporpamMmbl|
Heo6xoAMMbIX s CO30aHuA lMporpamma co3paeTcs B 9TOM OKHe.
nporpamMmbl. KomaHgbl
nepeHocaTcs n3 nanutpbl B OKHO
nporpamMmbi.




MporpammupoBaHue B LabVIEW noHavany MoxXeT nokasarbCs CIOXHbIM, HO BCE
OoKynaetcs 60/bLUINMU BOSMOXHOCTAMM.
Ha HeckomnbKMx cregyoLmnx cTpaHuuax Mbl No3HakoMmMM Bac ¢ padéoton B LabVIEW.

TMonpo6y#Te LenkHyTb roe—Hubyab B VIHhopmaLMoHHOM OKHe. NanuTpa komaHg
ncyesHer. LLenkHute roe—Hmbyab B OkHe nporpamm — MNanutpa komaHg NosiBUTCA BHOBb.

BbiBOAMTCS MW HET Ha 3KpaH NManutpa KomaHz, 3aBUCUT OT TOr0, KAKOe OKHO aKTUBHO:
VndopmaumoHHoe nnm OKHO nporpamm.

3akpbiTre ViHgopmaLmoHHoro okHa nnm OKHa nporpaMm NpuBEAET K BO3BPALLEHUIO B
maBHOE OKHO MporpamMmucTa.

TMonpo6yvite 3akpbiTh VMIHdhopmaumnoHHoe okHo. OTKpoeTcs OKHO, npepnaratoLlee
COXpaHuTb caenaHHble nameHeHus. Beibpae [a nnu HeT, Bbl 3akpoeTe nporpamMmmy (ecnu
Bbl6epuTe [a, To nporpamma 6yoeT coxpaHeHa) 1 BepPHETECH B [TaBHOE OKHO nMporpamMmmMumcTa.

BepHuTech B [NaBHOE OKHO, 3aKpbIB IHOpMaLIMOHHOE OKHO.

TMonpo6yriTe 3aKpbITb OKHO [Nanutpbl KOMaHd. YTo6bl BHOBb OTKPLITh [Manutpy koMaHz,
Bbi6epuTe NyHKT Moka3atb ManuTpy koMmaHg B MeHio OKHO.

HononHuTensHyo nHdopmauuio no LabVIEW moxHo HanTu no agpecam:
http://www.natinst.com/robolab u http://www.lego.com/dacta/robolab

Momowyb
OkHo NomoLLb N03BONAET Nony4aTtb
CBefleHns1 0 NMKTorpamMmmax KomaHpg. B Hem
NOSIBNSIETCS ONMCaHME KOMaHAbl, MHopmaums
0 napameTpax U TOHKax CoOeHEHUs.
TMonpoby¥iTe OTKPbLITL OKHO omolLLb,
BbIGpaB COOTBETCTBYIOLLMIA MYHKT B MEHIO.
B okHe 6yneT nosBnaTbCs MHdopmMaums 060
BCeX KOMaHOax, Ha NMUKTOrpaMmMbl KOTOPbIX Brmoqaet FAOTIOP, NogK N EHHBIA E
yKa3blBaeT yKasartesb MbiLLn. NopTy & B HANPAENEHWE BENEPEL Ha
OkHo NomoLLp Takxke MOXET ObITb OTKPLITO NOAHYKD FMOWHOCTE.
N 3aKpbITO HaXKaTueM KoMOMHaLUKn KnasuLu

<Ctrl+H>. 1?] = I "’?I 1 |

MoTop A Bnepen




Bbi6op
Vcnonbayetca ansa Bbibopa 1 nepemMeLleHnst NMKTorpamMmM KomaHg w1
coeanHUTENbHbIX MPOBOAOB.

MepemellueHue
I'Ipe,u,HasHaquo Ona noMelleHuna nmKTtorpaMmm koMmaH B OkHo
nporpammbl 1 nepemMeLteHms OKHa nporpammbl.

CoepguHeHue
CnyxuT gns coeaMHeHnst MMKTOrpamMmm KOMaHg, Mexxay COO60M.

Teker
Mo3BoNsET U3MEHATb 3HAYEHUS NapamMeTpoB, LOOaBMATbL B
nporpaMmmy TEKCTbl U NOLMUCH.

N3mMeHnTb 3Ha4YeHue
MpumeHsaeTcs Npy He06X0OUMOCTU N3MEHUTL YUCIOBbIE 3HAYEHUS.

2] =] [#] 2] [+]

BbI60p MHCTPYMEHTOB OCYLLIECTBIIAETCA HaXartueM Knasuwm <poben> nnv KrnasuLmu
<Tab>.

KnaBuwa <Mpo6en>

HaxaTtnem knasuum <lMpoben> nocrnefoBatesibHO BbIOUPAKTCA UHCTPYMEHTLI Bbibop
n CoeguHeHve. Bam npuaetcs nonb30BaTbCA MW YaLle BCEro.

Monpo6yinTte HaxaTb knaeuwly <[Mpoben> HECKOSBbKO pas, Habnaas 3a ykasarenem.

KnaBuwa <Ta6>

HaxxaTnem knasuum <Ta6> nocrnenoBaTesibHO BbIGUPaKTCH MHCTPYMeEHTbI Bbibop,
MepemelueHuve, TekcT u CoeguHeHNe.

MonpobynTte HaxaTb KnaesuLly <Tab> HECKONbLKO pas, Habhasn 3a ykasaTenem.

Ecnu Bbl XOTUTE BLINTM N3 pexuma # Coxpanurn? E x|
KoHcTpyunpoBaHue 1 BepHyTbCA B [aBHOE OKHO
nporpamMmMmcTa, 3akpoiTe VHdopmMaLmoHHoe @ Coxpatume 5 "ROBOLAE Unitled 1.4 ¥
OkHO. OTKpoeTcs okHO CoxpaHuTb?. Beibepute
OTMeHa, ecnm XOTUTe BEPHYTLCA K CO30aHMI0
nporpammel. Boibpas [a unn HeT, Bbl 3akpoeTe
nporpammy (ecnu Boibepute fla, To NnporpamMmma o i |
GymeT Coxpariena) i BepHeTech B [MaBHoe okHo. et

Het OTrEHA |

MocnepoBaTenbHOCTL EMCTBUIA NPU CO3[4aHUM NPOrpaMm
Bo Bcex ypoBHsix KOHCTpyMpoBaHMs CyLLIECTBYET OOLLMIA MOPSAOK CO34aHus NporpamMm.

Mporpammbl co3patoTest NyTem BbiGopa NMKTOrpaMmm u3 ManuTtpbl KOMaHg U pasmeLleHuns
nx B OkHe nporpammbl. KomaHabl, HaxogsLmecs B OKHe, MOXHO nepeasuratb. [locne %
paccTaHOBKM KOMaH[ B NPaBWiIbHOM MOPSAKE UX CriegyeT COeanHUTL Mexay cobom
npoBOAaMM.




CTaHpapTHbIW NOPSAROK CO3[aHUs NporpaMm:

- BbIGOP NMKTOrpamm;
pa3meLLieHne NUKTorpamMm B HYXXKHOM MOPsKe;

- ypaneHue nuKTorpamm, okasaBLUMXCS HEHYXHbIMY;
coeavHeHne KoMaHA B NporpaMmmy npoBofamu;

- nepepaya nporpammbl B RCX;
3anyck nporpamMmbl.

I:-l': Bbi60op

WHcTpymeHT Bbibop npegHasHayeH ansa Boibopa nuktorpamMm ms MNManutpel komang. Nocne
BblI6Opa KOMaHAbl yKasarenb NpuHMMaeT opMy NafoHu (MHCTPYMeHT lNMepemelleHne).

MepemectnTe NagoHb ¢ koMaHaon B OKHO NporpaMmebl 1, LLENKHYB 1eBOM KHOMKOW MbILLIN,
NMoOMecTUTe B HEM KOMaHzy.

2 NEOEETLAN Urisilsd T v [Hagpes *

Taia Mpescs Pedore Mposr Gean Miedas '.‘E‘.’ Functions

Pa3melyeHue

Mocne Toro, kak BCce HEOBXOAUMbIE KOMaHAbl co6paHbl B OkHe
nporpamMmbl, UX criegyeT pacronoXnTb B HYXKHOM nopsagke. [ns sToro
npegHasHayYeH UHCTPYMeEHT Bbi6op (Haxmute <lMpobens).

YpaneHue

C nomoLLbio MHCTpyMeHTa Bbi6op Bbigenute kKomaHay, KOTOPYHO Bbl XOTUTE yoanuTb,
LLIeNTYKOM Ha ee nuKTorpamme. KomaHaa BbIAEUTCA 1 Nocie 3TOro ee MOXHO yoanuTb
Haxxatnem Ha knasuwly <Delete>. YT06b1 yaanutb cBA3b (MPOBOL), BblAENUTE €€ ABOMHbIM
LLeN4YKOM U HaXXMUTE Ha Knasumatype knasuwly <Delete>.

CoeauHeHue

KomaHgb!l 0O/MKHbI ObITh CBA3aHbI MEXAY CO60W
B nporpammy. Beibepute nHctpymeHT CoegnHeHne

* (npw nomoLum knasumwn <MNpo6en>) N HaYHUTE COeaMHATL KOMaHabl Apyr C APYroM. HYTobbl

CcBA3aTb O4HY KOMaHfy C Apyromr, Hago nepeMecTuUTb “KaTyLUKy” Ha npaBbli BEPXHWUA yron
NUKTOrpaMmbl KOMaHbl (yrosl Ha4HeT Murath). LLlenyok knaesuLLen Mbilin OTMETUT Havasno
coefivHuTenbLHOro nposopa. loasegute NPOBOA K JIEBOMY YITy MUKTOrpaMMbl CrieaytoLLen
B BalLlel nporpamme KoMaHAbl (yron Ha4yHeT muratb). LLlenkHute — komaHapl coeguHATCA
po30BbIM NpoBOAoOM. lNpodomkanTe coegMHATL KOMaHAbl 40 TeX Nop, Noka Bce KoMaHgb!
B OKHe nporpamMmMbl He OKaXyTCsi COEAMHEHHbIMWN MeXy CO60M PO30BbIMU MPOBOAAMM.
Y Bac nony4mtcs Lenoyka komaHz, HaunHaroLasncs 3eneHbIM CBETOOPOM U
3aKaH4MBaroLLasacsa KpacHbIM.




(MomHuTe: gnsa Bei6opa MHCTpymMeHTa Bbigenerve nnu CoegmHeHne
cnegyet Haxumartb <[pobens).

Ecnu Bbl coeMHWTE NPOBOAOM HeMnpasuibHble (He COOTBETCTBYIOLLME ApYr
OpYry) 4acTv NUKTOrpamMm, TO NPOBOJ NPEBPATUTCH B YEPHYO MYHKTUPHYIO
NMHUI0. KHoMKa 3arpysku (CTpesika) Takxe CTaHeT NyHKTUpHOWN. [Nposos
npuaeTcs yoanute 1 NPOBECTU HOBbIN. [Nporpammy He yaacTtcs nepegats B RCX
00 Tex nop, Noka Bce OLLNOOYHbIE COeANHEHUS He ByayT yaasneHbl.

IMonpo6yrite HavaTb Nepegavy NporpamMmebl, Korga CTpenka 3arpysku 6ynet
oYyepyeHa N3NOMaHHbIM NYHKTUPOM. [1osiBUTCS COO6LLEHNE 06 OLLMOKE, MOKa3biBaloLLEee, HYTO
nporpamMmmMa He MOXeT paboTaTb.

CoepunHeHne MeEeT HECKOJTbKO CBOMCTB,
O KOTOPbIX BaM NONe3HO 3HaTb:

LLIENYOK B NI060M MecTe OKHa, Kpome
MUKTOrpamMmbl, PUKCUPYET TOHKY ASls
noBopoTa NPoBoaa;

[BOMHLIM LLIENYKOM rae—-nn6o B OkHe
nporpamMmbl 3aKaH4MBaeTcsl NPoKiaaka
HavaToro NPoBOAA;

npv HaxkaTum Knaeuwwm <MNpo6en> npoeof

noBopavymBaeTCq.

TMonpo6yrite NpucoeaVHUTL NPOBOA K OQHOWN
13 MUKTOrpamMMm 1 Ha4aTtb NPOBOAUTL COeAMHEHME.
[MosepHuTe NpoBoa n 3aTtem HaxmuTte <lNpoben>.
Bbl yBuauTe, 4TO NPOBOA, U3MEHUT CBOE
MOnoXeHwe.

Ecnun Ha4yaB CTpouTb COegUHEHNE, Bbl
peLunnm oT Hero oTkasarbCs, LLeNIKHUTE NpaBom
KHOMKOW MbILLIN.

YnaneHuve npoeBofos

[ns yoaneHus HenpaBuibHO MPOSIOXKEHHbIX
NPOBOAOB BbI6epUTE MYHKT YAanUTb NULLHNE
npoBopa B MeHo lMpaBka (MOXHO HaxaTb
kombuHaumto knasuw <Ctrl+B>).




Mepepaya nporpammbi Pain MNpaeka Padora Mpoekt  Okeo Momowe

LLlenkHuTe Ha CTpenke 3arpy3ku s 3arpy3ku s |13pl Application F
nporpanei 8 RCX
™. e |

Her ereera or HE nopes ar e [0 Gl nposs s e g 0]
CoobLieHne 06 oLunbKe
Ecnu npn nepegave nporpammbl 6ygyT

06Hapy»XeHbl OLLMOKU, TO MOSBUTCHA COOOLLIEHNE 06
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CoxpaHeHue nporpaMmmb| B ae s e
Bbi6epnte CoxpaHUTb KakK... B MeHI0 Paiii.

Beeaute uMs nporpamMmbl 1 yKaxute MecTo Ans
COXpaHeHwsl.

Nowriopsr e ﬂmi

OTKpbITHE paHee COXpaHEHHOMN NporpaMmbl

Bbl MOXeTe OTKpbITL CBOM hain n3 MasHOro okHa pasgena NporpammupoBaHve. Ecnv yxe oTKpbIT
KoHcTpykTOp, TO BbibepuTe NyHKT OTKPbLITL MeHI0 @ais1. Hangute CBOK nporpamMmy, BbliAenuTe ee 1
LLenKHUTE Ha KHormke OTKpbITh. [ocne oTkpbITUS NporpamMmbl Bbibepute NyHKT Moka3aTb nporpammy
13 meHto OkHo. [NporpaMmma JomKHa NOSBUTLCS B OKHE.

TekcToBOE npefcTaBaeHne NporpaMmmbl IR Orno  Momows
MO>XHO NPOCMOTPEThL TEKCTOBOE NPEACTaBIIeHMe Britiepure LOM nopr..
o n W zteHuTe YpoEEHE. ..

CO3AaHHOM NporpamMsl. [ins atoro 8 meHio Mpoext Heranoeka [HaansHue] 4ononHUTENEHEX BOSOKHOCTE. .
Hago oTMeTUTb NYHKT Bbi6epuTte MopT 1 B
OTKpbIBLLEMCH OKHE BMECTO nopTa yKkasatb TeKCT.
Tenepb, NOCne HaxaTusi CTPENKN 3arpy3ku, NOSIBUTCA TEKCTOBOE onuvcaHue nporpammbl. OgHako Takoe
npegcrasnexHve nporpammel B LabVIEW saBnsieTcs BcnomoratenbHbIM 1 UM flyHLLEe He MONb30BaTbCs Nnpu
oby4veHun. Onsa nepenaym nporpammel B RCX cnegyeT BHOBb Bbibpate nopT Com 1 vnv Com 2.

EKCT NpoOrpamMmbl | =]

Havano 3anaumd =
HCcTaHOEWTE THN ceHoopa 0 Hasarua

HoTaHoEWTE ceHcop 0 B pestum Norkyeckuil - HaknoH: 0
' CTAHOEMWTE MOWHOCTE, NOLAB3EMUYN Ha MOTOPE & K
K.oHCcTaHTa 8

dCTaHOEWTE HanpaeneHKe & Hazan

Bk ntouiTe MoTopel & Bra

' CTAHOEMWTE MOWHOCTE, NOLAB3EMUYID Ha MOTOpE! C K
K.oHCcTaHTa 8

HCcTaHOEWTE HanpaeneHKe C Bnepen

B ntouTe toTopel C Bra

C. 2

Ecau KioHotaHTa 1 =5Senzor Bool 0ToC: 3

Aau noka KoHoradra 2




YPOBEHbD 0

Mporpammbl YpoBHSA 1 co3garTcs NyTeM COeAMHEHUSA NMUKTOrpaMmM MPOCTbIX KOMaHg,.

3710 Nporpamma nepeoro
YPOBHS, Npepnaraemas no
ymon4yanuio. OHa BKtoyaeT
moTtop A n namny C Ha Bpems,
noka He 6yOeT HaxarT JaT4mK
KacaHusi, nogcoeamMHeHHbIn
K MopTy 1. o Mo

Mporpamma cosgaetca B OkHe nporpamm, Kak nokasaHo Ha pucyHke. CBeTodopbl BCerga yctaHas—
NMBatoTCs B Ha4arne v B KoHue nporpamMmel. Nuktorpamma LEGO-moTopa ¢ 6ykBoi A BKto4aeT MoTop,
nopgcoeauHeHHbIn K MopTty A RCX. MNukTorpamma namnsl ¢ 6ykBoi B Bkto4aeT namny, NOAKMHOYEHHYHO
k MNopTty B RCX. MoTop A 1 namna C pa6oTatoT o Tex nop, Noka He BydeT Haxar garymk KacaHwus,
noakmodeHHbln K MopTy 1. MNMocne HaxaTtna KHonkn aat4vka KacaHus MOTop 1 namnoyka BbIKo4aTcs.

BHumaHwue! [porpamma B KOHCTpympoBaHuu crerka otnvyaeTcst oT nporpamMmbl B YrpasneHun. B
KoHcTpyunpoBaHum nporpaMma SormkHa cojepxarb B KOHLe KoMaHay OTKtoYeHus nutadus MNMoptos A, B
n C. MiHa4ye nogkntodeHHble ycTporcTea 6yayT paboTaTtb M Nocsie 0CTaHOBKW NporpaMmbl. B Ynpaenenun
nuTaHne Bcex BbIxoAHbIX nopToB RCX npekpallaeTcs nocne okoH4YaHus paboTbl NPorpammei.

YIMTPAXHEHNWHA

YnpaxHeHue 1
CospaiiTe B OKHE CriefytoLLyo nporpamMmy.

OTa nporpamMma BKYaeT MOTOp, NoAcoeAnHeHHbIN K [NopTy A Ha 10 cekyHA. LLlenkHuTe Ha KHomnke
3arpysku, 4To6bl 3arpyautb nporpammy B RCX.



YnpaxHeHue 2

CospanTe nporpammy, Kotopas Mo3TanHo BbINOMHAET CreyoLLee:

1. 2KpeT, noka He ByOeT Haxara KHomnka gatynka KacaHus.

2. BkntoyaeT BpalLeHne BNeBO MOTOPOB, NOoAKtoHeHHbIX K Moptam A n C Ha 6 cekyH.

3. N3meHsieT HanpaBneHne BpaLleHrs MOTOPOB U XOET, NoKa CHOBa He ByaeT Haxara
KHOMKa gat4ymka KacaHus.

BHumaHue! He 3a6yapTe BKMOUYUTL B MporpaMmmy ceetoddopbl — KomaHabl Havano u
KoHew,.

Ecnu B nporpamme ecTb MyHKTUPHbIE MPOBOAA, TO OHM JOMXKHbI 6bITh yAaneHs! 4o
Hayvarna nepefayv NporpamMmmbl.

Yoanute NMYHKTUPHbIE NpoBOAa, LLENKHYB Ha HUX NHCTPYMEHTOM Bbl60p M Ha>XXaB

knasuy <Delete>. MyHKTUPHbIE COEANHEHUS MOTYT ObITb TAKXE yOaneHbl HaXaTnem
koMbuHaumm knaeul <Ctrl+B>.

PEWEHWE YNPAXHEHUW




YPOBEHDb

MporpamMmbl YpOBHS 2 cO3aTCA COEANHEHNEM MUKTOrPaMM OCHOBHbIX KOMaHL,
KomaHzbl MOryT 1crnonb30BaTh NapamMeTpbl 415 ONpeaeneHus nopTa NogKMoyYeHns
YCTPOWCTBA U YPOBHS MOLLHOCTK. [apameTpbl TakKe 0To6paxaroTcsi C MOMOLLIbIO
MUMKTOrpamm, pacrnonaraemMblx 06bI4HO NMOA, MUKTOrpaMMamMmn KOMaHg,

370 Npumep NporpaMmsl
YpoBHs 2. OHa BKo4aeT MoTop A
1 namny B Ha NomnHyto MOLLHOCTb
N XKAET HaxkaTns KHOMKK Aardmka
Kacanusi, NOOKItYEeHHOro K
MopTty 1.

C koMaHOaMu CBsi3bIBaOTCS napameTpbl. Ecnu 3Ha4eHne napamMeTpoB He yKa3aHbl, TO OHU NPUHAMAaKOT
3Ha4eHud, 3aaHHble No yMon4aHuo (,D,J'IFI MOTOPOB U JlTaMMno4eK 3TO NOpT NOAKNKYEeHUA A 1 MakcmarsbHbIn
YpoOBEHb MOLIJ,HOCTVI). C nomoLusto napamMmeTpoB MOXHO USMEHUTb NMOPT NOOKITIOHEHUA N MOLLIHOCTb.

B okHe NomoLLb MOXHO
YBUAETh, K KAKOW 4acTu
NUKTOrpammbl cnenyet
NoAKNoYNTL NapameTp, YToObI
NonyYnTb MHhopMaLMIO O
komaHpge. OkHo MomoLLb
OTKPbIBAETCA BbIGOPOM MyHKTA
Momouub (MeHto MomoLb).

B okHe [MoMOLLIb MOXHO Takxe
NonyYnTb MHhopMaLMIO O
3Ha4YeHUsIX NapamMeTpoB Mno
YMOJTHaHMIO.

% MNomowsb

Havano
MopT

MowHooTe
MoTop Enepen

Bk MiO4aET MOTORR! B HANPAENEHKE BNeped. [To
YrADMY4AHAN BEMDYEET BOE MMOTORR Ha NOAHYH
DL HOCT k.

MNapateTpel:

MopT: OnpetenAsT, NoQkMYEHHBIE E EaK M
NOPTar MOTOPE! GUaYT EKAYEHEL [TaparmeTpel b,

M C ror YE.ASEIESTECA B MOBEIE COMETAHHAY.
ERER

B




MepekntoyeHne mexnay Manutpamu KomaHg
Y106bI BhIOPATL Apyryto MNManutpy komaHg, Beibepute nyHKT USMeHUTb
ypoBeHb (MeHto TpoekT).

CO3O0AHUWE NMPOIPAMM BbI
BTOPOIO YPOBH4

PasmelyeHne nuKTorpamm
VicnonbayiTe MHCTpYMeHT Bbibop A/17 BbIAENEHNA NMMKTOrpaMMbl KOMaHb!
B NasIMTpe Unm BO BIIOXKEHHbIX NanuTpax 1 nepeHoca ee B8 OKHO NporpamMmbl.

Manutpa KOMaHpJ BTOPOro YPOBHS

Manutpa KOMaHg BTOPOro YPOBHS, KPOME MUKTOrpaMm KOMaHg, nMeet I
TPY BMOXEHHbIX NanUTpbl BHU3Y OKHa: XKau noka, CTpykTypel u Mapametpbl. ([ |
LLlenkHUTE Ha NUKTOrpamMmMe BrIOXEHHOW ManuTpbl, YTOObI OTKPLITb €€ OKHO. |:l:||:':|
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MuKTOrpaMmbl KOMaHf, ¢ MOTOPOM W Namron B OkHo XXgu %

HWKHEM psgy Tenepb rmasHble. C MX NOMOLLbIO Noka nosieJisi—
MOXHO 3aaTb MOAKIYEeHe K No60My MopTy U R s a )
N B 3TOM MecTe. -

no6on YpoBEHb MOLLIHOCTW, NCNOJIb3YA NapaMeTpbl.

KomaHgab! XKan noka

KomaHab! XKAMU NoKa pacronoxeHbl BO BIIOXKEHHOM MEHIO. +—HKau noxa

: OHO cofepXuT ABe koMaHObl, CBA3aHHbIE C AATHMKOM B % B % B '% Faa

ocBeLleHHocTM. OgHa KoMaHga BKIHYaeT OXXugaHe YpOoBHS

OCBELLIEHHOCTN 60riee CUMBHOro, YeM TEKYLLMIA, a Apyras 6onee cnadoro.

Cpeamn koMaHp, oXXuaaHusa B Te4eHne onpeaeneHHoro BpeMeHn MoXXHO .
BbIGpaTb O4MH U3 BOCbMM 3apaHee 3afaHHbIX BapunaHToB (1, 2, 4, 6, 8 nnu 1“‘% “’g ‘éﬁ

4
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10 cekyH) Nnbo ykazarb 1lo60oe gpyroe BpemMs OXXugaHus, NCnonb3ys
umdcpepbniaT co 3HaKoM Bomnpoca 1 napamerp.

Yacbl ¢ n3o6paxkeHemM urpanbHom KocTun gatot komaHgy RCX oxunpgats B
NPOLOSHKEHNE CITyHaHO BbIGPaHHOI0o NPOMEXYTKa BPEMEHW U3 3aJaHHOIo
napameTpom nHTepsana. o ymonyaHuto a1o nHtepsan ot 1 0o 5 cekyHn.




OkHo lMNapameTpbl OTKPbIBAETCH LLEMYKOM Ha : X
nUKTOrpamme napamMeTpoB B [Manutpe koMaHp. Beixon B
MapameTpbl @ @ @ 3 % @
MuKTOrpaMmbl NapamMeTpoB PacnosioXeHbl B OTAESTbHOM @ @ @ @ @
okHe. OHu BblGMpatoTcs 1 nepemeLtatotcs B OKHO

nporpamMmbl Tak Xe, Kak NMUMKTorpamMmmbl KOMaHg.

MapameTpbl cnyxXart Ansi onpefeneHmnst nopta NOAKIIYEHNS, YPOBHSI MOLLIHOCTU U YMCTIOBbLIX KOHCTaHT.
YucroBble KOHCTaHTbI UCTIONb3YHTCS NPV 3aJaHuM BpeMeHu (B cekyHmax). MapameTpb! 4OmKHbI BbITb
cBs3aHbl ¢ koMaHaamum. OHU CBA3BIBAIOTCS C HYKHUM NTEBLIM MUITN HXKHVM NMPaBbIM Yri1I0M NMUKTOrpamMmbi
KoMaHzpl. VIHchopmaumio o nokmnovaemMbix K KOMaHae napaMmeTpax MOXHO YBUOETb B OKHE [MOMOLLLb.

MpuMepbl NMKTOrpamMM KOMaHA C napaMeTpamm
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MoTtop nogkntoyeH K NMopTy B, ypoBeHb MoLLHOCTY 2

Jlamna nogknto4eHa k MopTy A, ypoBeHb MOLLHOCTU 4

Hatumk KacaHusa nogkntoyeH K MNopTy 1

XKom 20 cekyHg

MapameTpsl, onpegensowme ypoBeHb MOLLHOCTHU
YposeHb MoLLHocTv B nporpammve ROBOLAB He coBceM TOYHO COOTBETCTBYET YPOBHIO MOLLIHOCTU, OTO—
6paxkaemoMy Ha aKkpaHe RCX BCTpOeHHO B Hero nporpaMmmon. COOTHOLLEHNE MEXAY HUMW CrepytoLLee.

YpoBeHb MOLLHOCTU
ROBOLAB RCX
1 1

a b~ ODN

2
4
6
8




UHcTpymeHT TekeT
MpenHasHa4veH Ana N3MeHeHs 3Ha4eHns YUCOBbIX NapaMeTpoB 1 [o6aBeHNs TEKCTOB U
3arosfioBKOB B MporpaMmy.

[o6aBneHue Tekcta
BocnonbaynTtecb MHCTPYMEHTOM TekcT, 4Tobbl [O6aBUTL TEKCT B CBOKO nporpaMmmy. Becerga nonesHo
NMOMECTUTb B OKHO NPOrpamMMbl KOMMEHTaPUX 1 3arosioBKU.

C nomoLubto MHCTPYMEHTa TeKCT MOXHO TakXe BHECTU B napameTp
KoHCTaHTa ee 41crnoBoe 3Ha4YeHue. 1 2 3

MomHUTE, 4YTO NpU HaXaTue Ha KnaeuLy <Tab> nocrnefoBaTenbHO BbIOUPAKOTCS UHCTPYMEHTbI
Bbli6op, MIameHeHne 3HaveHus, CoefmHeHne 1 TekcT.

Ynopsgo4yeHue
Mocne Toro, kKak Bce He06XoanMble KOMaHAbl MoMeLLeHbl B OKHO nMporpamMmel, UX Heo6XoaMMo
ynopsgounte. KomaHabl nepemMeLLaloTcs MHCTPYMEHTOM Bei6op.

CoeavHeHne KomaHpg,

Bce komaHapb! JOMKHbI 6bITh CBA3aHbLI MEXOY COO0M B HY>XXKHOM MOPSAKE A0
nepenayun nporpammbl B RCX. J1eBbIi BEPXHWIA Yron NMUKTOrpamMmbl — BXOL, B KOMaH—
Jy, Npasbli yron — BbIxod U3 komaHabl. C noMoLLpbio MHCTpyMeHTa CoeguHeHne cBsi—
XUTe npasbIfl BEPXHWIA Yron OOHON KOMaHbl C JIeBbIM BEPXHUM YoM OpYrou, cre—
OytoLLen 3a Hei.

MopcoeanHeHne napameTpoB

MukTorpammel nogkntodeHns kK noptam RCX (A, B, Cvnmn 1, 2,
3) CoeamHATCA C NEBLIM HMDKHUM YIIIOM MUKTOrpamMMbl KOMaHgb!.
Ecnun napameTpbl 0ka3biBaOTCA ClyYamHO CBA3aHHLIMU C APYrMN
yrnamm KomaHgbl, TO COEAUHUTESbHbIN NPOBOL, CTAHOBUTCS
NyHKTUPHBIM. Ero Heo6xoammo yoanutb.

NHpukaTopbl CBA3KU

MHavkaTopbl-noAckasky BCMbIBaKOT B TOT MOMEHT, Koraa
NMHCTPpYyMeHT CoeavHeHne HaxoauTcsa Hag OOHUM U3 YIT10B
nukTorpammbl. MIHdhopmaums nosiensietcs U B okHe Nomolb. 310 ;
OKHO OTKpbIBaeTCs Npu Bbibope nyHKTa Momolyb MeHto lMomoLysb.

C KomMaHaom MOXHO COeanHNTL Bonee ogHoro rnopTta. [Jo6as—
NEHHOMY MOPTY NEPEfAaTCA Te Xe KOMaHAbl, 4TO 1 MEPBOMY.
B npumepe, npuBefeHHOM HXXe, nambl, NOACOEANHEHHbIE K
MopTtam B 1 C, BkNtovaroTcs Npy YpOBHE MOLLHOCTM 2.
CoepnvHeHne 60nee 4eM OJHOrO YPOBHSI MOLLLHOCTU C KOMaH—
0o npuBedeT K oLumbke. CBA3bIBAOLLMA NPOBOL, NOSBUTCA B BUAE
NYHKTUPHOM NUHUK. [porpammy Henb3s 6yoet nepepatb B RCX.




OkHO CTPYKTYpbl OTKPbIBAETCS LLIESTHKOM Ha NUKTOrpamMMe CTPYKTYp v

B Manutpe komaHg,.

CTpyKTYypbI
CTpyKTypbl pa3MeLLeHbl B oTaensHon nanutpe. OHU HyXXHbI A1 CO3[aHWsa NporpaMm co
CIIOXXHOW JTOTMKOW.

KomaHgbl MpbDKOK (cTpenka Beepx) 1 MeTKa (CTpenka BHU3) cryxar
07151 UBMEHEHUs Nopsiaka BbIMONIHEHMS kKoMaHa. OHM NO3BOMAOT genartb B
nporpamme neTnun (Bo3ppallaTbCcsa Hasad) Unm nponyckars KomaHbl EdlES
(NpbiraTtb BRepeq).

TMpumep. lNpbixok Ha3an

OTa nporpamma xget 10 cekyHa 1 3aTeM BKoYaeT Motopbl A u C Ha NONOBUHY
MOLLHOCTY C BpaLleHMEM BMPaBo Ha 2 CeKyHAbl. 3aTeM U3MEHSIETCS HanpaBreHne BpaLleHns
MOTOPOB M1 MOLLIHOCTb YBENMYMBAETCS A0 MakcuMarnbHOW. [porpamma onstb XAeT 2
CeKyHAbl. 3aTeM o4yepenHom Lwar: nporpaMmma nepeHocutcs komaHgom MpbKOK Ha METKY.

Mocne 3Toro BbINOSHAETCA KOMaHAA, CleayoLLasn 3a MeTKON. ITa KoMaHaa CHOBa BKIlO4aeT
MoTopbl A 1 C Ha NONOBMHY MOLLIHOCTY C BpaLleHveM Brnpaso. KomaHabl MOBTOPSAOTCA 32HOBO.
Monyyaetcs netns. KomaHabl B NETE LMKINYECKN NOBTOPSAOTCA A0 TEX MOp, Noka nporpamMma He
6yneT octaHoBneHa Ha RCX Haxartnem 3eneHom KHomkn Run munmn kpacHom kHonkn On-Off.

BHumaHwme! B nporpamme gormkHa 6biTb TONbKO 0gHA MEeTKa Ans KaXKaoro npbhkka. NMpbpKok 1
CBsi3aHHasi C HUM MeTKa AOMKHbl ObITb OOHOIO LiBETA.

TMpumep. MNMpbkok Briepes

Ota nporpamma xget 10 cekyHa 1 3aTeM BKAoYaeT MoTopbl A u C Ha NOMOBUHY MOLLHOCTU C
BpaLLlieHMeM BMpaBo Ha 2 ceKkyHabl. 3ateM komaHaa MpbIKOK NepeHoCUT oHepenHon Lwar
nporpamMmmMbl Ha METKY B KOHeL, NporpamMmbl. KomMaHObl UISMEHEHWS HanpasfieHus BpaLleHns
MOTOPOB, YBENUYEHN MOLLHOCTW [0 MakcumarnsHon n koMaHga XXam 2 ceKyHpbl NpornycKarTCs.




YINMTPAXHEHWA

YnpaxHeHue 3

Cospante nporpammMy KoTopast:

1. XKperT, noka 6yneT HaxaTa KHomka garymnka KacaHus, nogknoyveHHoro K Mopty 3, u
3aTreM BKIo4HaeT namny A Ha NoJTIOBUHY MOLLIHOCTW.

2. JepXxuT namny BKIFOYEHHOM OO0 TEX Mop, Noka He 6yaeT ocBO6OXAeHa KHOMKa garymka
KacaHnwus.

3. MNocne ocBoboXaeHNs KHOMKKW aatynka KacaHus BbIKOHaeT namny A 1 BKItoYaeT
mMoTopbl B n C Ha 7 cekyHg.
4. OcTtaHaBnNMBaeT MOTOPbI U 3aKaHYMBAET pPabdoTy.

YnpaxHeHue 4
CospanTe nporpamMmy, KoTopas Kaxkayto CEKyHOY YBENUYMBAET 4O MakCUMasibHOM

MOLLHOCTb BpaLleHus MoTopoB A n C. Hepes cekyHy paboTbl Ha MOSIHON MOLLHOCTX MOTOPbI
BbIK/HOHAOTCA.

PEWEHWE YNPAXHEHWUN

YnpaxHeHue 3

YnpaxHeHue 4
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YPOBEHD e

KoHcTpyunpoBaHue Ha YpoBHe 3 o6ecnedmBaeT 60SbLUNE BOSMOXHOCTU. B HEM UCNOMb3ytoTCa Te Xe
KOMaHfbl M NapameTpbl, YTO 1 BO BTOPOM YPOBHe. Kpome Toro, nporpamMMbl MOMYT BKIIHOHaTb CTPYKTYPbI
Ecnun, Be3ycnoBHbin nepexoa, MapannenbHbiv npouecc v Liukn.

o FEOMIE AN Uasiled J m

Mo ymon4aHuio B OKHe HOBOW NMporpaMmel
CofepXXaTcs TOSIbKO NMUKTOrpamMmbl CBETOHOPOB
Havana u KoHua nporpammsl. [pn co3gaHmm
nporpamMmbl ncnonbayetcs MNManutpa komaHzg
TPETLErO YPOBHS.

CO3O0AHUWE NP

Bbi6op u pa3melyeHue
C nomMoLLbio MHCTPYMeHTa BbI60p BbigenuTe NMKTorpaMmy KoMaHabl B
I'IanMTpe KOMaHA Wi BO BJTOXEHHbIX nanuTtpax n nepeHecuTte ee B OkHo

% Functions X |
nporpamMmbl.

BbicTpanBaHne n naMmeHeHue NporpamMmb| . .
Vicnonb3yinTte MHCTpPYMEHT Bbibop Ons nepedBmxeHns komaHa. Beloe— "%
o
nuTe ntobble KOMaHObl UM NapaMeTpbl, KOTOPbIE Bbl XOTUTE yAanuTb, "

W yoanute ux, Haxas <Delete>.

CoepnHeHWe KomaHa
MHcTtpymeHT CoefMHeHMEe npegHa3HadveH Oisi CBA3bIBaHUS KOMaHg
1 napamMeTpoB Mexay COO0N.

Manutpa KoMaHp ypoBHA 3

[Manutpa KoMaHg TPETLEro YPOBHSA COAEPXKUT AOMONHUTENBHYIO
BMNOXeHHyto nanuTpy Myabika. KomaHabl 13 Hee no3eonat RCX ncnonHaTb
MY3bIKY.

KpOMe TOro, nannTpa CTpPyKTyp nMeeT OOMOJIHUTENIbHbIE BO3MOXHOCTW. IHHH

BHumaHue! LLlenkHyB Ha 3arofioBke OKHa BIIOXXEHHOW NasinTpbl, Bbl
chenaeTte 3T0 OKHO BUAWUMbIM MOCTOSHHO.




MporpammunpoBaHue My3biku
IHHH ManuTpa My3bika COnepXnT KOMaHApbl, - — - S
3aaloLLMe HOTbI OfHON OKTaBbl, @ TAKXKE W W W W 3
nay3bl U NapameTpbl, yKasblBatoLme
Fn E GH B .F S
ONUTENBHOCTb HOT M Nay3 N U3MEHSIIoLLNE
(MOHWXatoLLMe nn NoBbILLAIOLLNE) OKTaBY

(I'IVIKTOFpaMMbI CO CTpesikaMn BHU3 U BBer ®© ’@@@@

lMpumep. Mysbika
My3bIKy MOXXHO KOMBUHUPOBATL
8 | & ] |0 | _ L | |_F ]

C MI0BBIMM APYTIMM MPOrPaMMamM, 0 R B B R
HanpMmep, Urpatb pasnyHble o < s
Menoaum Ans 0603HaYeHNs e
MpOLLeccoB, NPOMCXOAALLIMX C MOTO— 1
pamMu 1 namnamu.
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JononHuTenbHble CTPYKTYPbI ANsi Ballei NporpamMmmbi

CTpyKTypbl NoNe3Hbl B NporpaMmme, Korga Bbl XOTUTE NPOBEPUTb
yCnoBwve, NOBTOPUTbL 3afaHne HECKOMbKO pa3 Unn Npogenarb HECKONbKO E
onepauui cpasy.

[nsa aToro ncnonb3yoTcs Takme CTPYKTYpbl, Kak MapannenbHble
npoueccsl, Llukn n BereneHune. OHW NOSABNAIOTCHA B OKHE CTPYKTYP
N OGBACHAIOTCA HUXKE.

MapannenbHbie npouecchbl

MporpammupoBaHve napasnniesbHbIX MPOoLEeCcCoB NO3BONSET
3anycTuTb OOQHOBPEMEHHOE BbINOMHEHNE 60nee YeM OHOM 3afaun.
KomaHgbl, nofaHHble [0 Havana napannenbHbIX Mpoueccos, 6yayT
nponoskKarb ,ueIZCTBOBaTb. KOMaHﬂbI Ka)K,D,Ol7I BETBU NporpamMmmsil,
y4acTByOLLEN B napasesibHbIX NpoLueccax, BbIMONMHATCA Apyr 3a
Opyrom, Ho koMmaHabl B pa3HbIX BETBAX MOr'yT BbINOJIHATLCA
OHOBPEMEHHO. NX MOXHO BOCNpMHUMaTh, Kak ABe pa3Hble nporpamMmmebl.
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lpumep. lNapannenbHbie npoLeccsl

Ota nporpamma BKrto4aeT namny B. 3atem oHa pasfnenseTcst U BbINOMHAET ABa 3aAaHns OQHOB—
pemeHHo. 3apgaHue Ne 1: BkntovaeTtca motop C, BpallaloLLmMincs BNpaBo, Noka KHoMka garynka KacaHums,
nogknto4eHHoro K Mopty 1, He 6ygeT Haxata. 3agaHme Ne 2: B 370 Xe BpeMs BKIIOYaeTcsa namna A
Ha 7 CeKyHp.

Ka)kgoe n3 3agaHumn
BbIMOSIHAETCA HE3AaBUCUMO Opyr OT
gpyra. Jlamna B ocTaetcs
BK/1HOYEHHOWM Mocne Toro, kak
moTop C 1 namna A octaHOBSITCS,
MOCKOMbKY A5 namnbl B curHana
Crton He 6bli510.

BHumaHue! Ecnn gns motopa unuv namnbl He yKa3aH napameTp, TO OHU 6yD,yT BKJTHO4EHbI Ha MNOJIHYIO
MOLLIHOCTb.
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Lukn
Linkn npumeHseTcsa ans MHOrOKpaTHOro noBTopeHns komarng. OH MOXET MMETb napameTp, KOTOPbIN
onpenenuT, CKosbko pa3 GyayT NOBTOPATLCA KOMaHObl, HAXOAALLMECS MeXOY Havyanom 1 KOHLIOM LMKna.

lMpumep. UMK ¢ 3agaHHbIM 4UCIIOM [OBTOPEHUI

OTa nporpamma BKIo4aeT namny A Ha NofoBUHY MOLLHOCTU. 3aTeM Ha4yMHaEeTCs LMK, KOTOPbIV
nostoputcs 3 pasa. B atom uukne motop C BkntoyaeTcs Ha 0,5 MOLLHOCTM 1 BpallaeTcsa Bnpaso, Noka He
Oymet Haxar garyuuk KacaHus, nogkntodeHHsbIn K MopTy 1. MNMpu HaxaTtnm gatyvka KacaHusi MOTOp MeHseT
HanpasneHve BpaLLlleHUsi U nporpamMmma XAeT, Koraa aaryunk 6ynet Haxar elle pas. Ha atom 3asepluaetcs

R
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nepBoe UCMONTHEHNE KOMaHA LmKra. Tenepb NporpaMma BEPHETCA K Ha4any LMKna 1 noBTOPUT BCe ero
KomaHfbl ewle ABa paasa. [locne Toro, Kak KoMaHabl B LMKIIE BbINOMHATCA TpU pasa, NMTaHe Ha BCeX
noptax 6yneT BbIK/HO4YEHO.

BeTBneHue P
BeTBneHue vicrnonbayetca B nporpaMmme ¢ ycnosvem Ecnu. Joviga oo ycnosus, nporpamma e
CpaBHMBaET nokasaHuve jar4yumka ¢ 3apaHee 3afaHHbIM 3HadeHnem. Ecnv 3HadveHve garyvka
6onbLue, 4YeM 3afaHHoe, TO NporpamMmMa npPoJomKaeTcs no BeTke “éonbLue, 4em” (>). Ecnun -}—
3HaYeHWe JaTtynka MeHblUe 3aJaHHOro Y1Cna, Uin paBHO emy, TO MporpamMmMa npogormKaeTcs :

Nno BeTKe “MeHbLLe 1nm paBHo” (<).

lMpumep. BeTBneHue

OTa nporpamma npoBepsieT cocTosHme aaT4mka Kacanus, nogkntodeHHoro k Mopty 11. Ecnn gatymk
HaxkaTt, TO MOTOP BpaLLaeTcs Mpy MOLLHOCTY 4 BrnpaBo. Ecnv gatymk oTnyLleH, TO MOTOP BpaLlaeTcs npwm
TOW XK€ MOLLIHOCTW BNEBO.
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KomaHgbl MpbDKOK 1 MeTka opraHuayroT LMK ¢ 6€CKOHEYHbIM YMCIIOM NOBTOpPeHuit. MNporpamma
npogosKaeT paboTark, a MOTOPbI KPYTUTLCA OO TeX Mop, Nnoka He 6yaeT Haxara kHorka Run Ha RCX vnu
BbIKIIOYEHO ero nuTaHue.

KomaHpa BeTBneHue no3sonsieT NpoBepuTh BbIMONHEHWE YCITOBUS U BbIOPATb BapUaHT NPOSOSIKEeHNs
nporpamMMebl B 3aBYCUMOCTW OT peayrnbTara NpoBepKn. BeTku BeTBeHNA 06A3aTesibHO OOMKHbI
COEIMHATLCA, AN1A 3TOro NpefycMoTpeHa crneunarnbHas komaHaa.




YINMTPAXHEHWA

YnpaxHeHue 5

Cospavite nporpammy A1 npourpbiBaHys Mmenogmm (nocnegosarenisHocTb HoT: CCCDEEFG).
3arpyaute ee B RCX 1 nocnyLuanTe, Kak OHa 3BY4UT.

YnpaxHeHue 6

CospanTe nporpamMmy, KOTopast BbIMOSHAET ABe 3a4a4n OOHOBPEMEHHO.

1. B nepBoin 3apade motop A 3anyckaeTcs Ha MosIoBMHY MOLLHOCTU 1 OXXMaaeTcs,
MoOKa 3Ha4YeHne OCBELLIEHHOCTU He cTaHeT 6orbLue, Yem 60.
2. Bo BTOpoi 3agaye namna C BKtOYAETCA NP MUHUMaTbHOM MOLLHOCTM U KaxKable

2 ceKyHAabl MOLLIHOCTb yBennynBaeTcs. Yepes 5 cekyH nocrie OOCTUXEHMs MakcUMasibHOM
MOLLLHOCTM namna BbIKJto4aeTcs.

YnpaxHeHue 7
CospanTte nporpamMmy, B KOTOPOW:

YPOBEHb OCBELLEHHOCTN NMOCTOAHHO CPpaBHMBAETCS C Ynciom 50;

€CN OCBELLEeHHOCTb He 6orbLue 50, namna BKII4YaeTCs Ha MOSHY MOLLHOCTb;

ecnu 6onblue 50 — BbIKIOYaETCS.

YnpaxHeHue 8

Cospante nporpamMmy B KOTOPOW:
5 pa3 Bknto4aeTcs namMna v NpourpbIBaeTCs 3BYK KaXKAbIA pas npu HaXXaTum KHOMKM
jaTtyuka KacaHus;

€CNn KHOMKa He Haxara, TO BCce OCTaHaBNMBaEeTCs (BOCMNOMb3YNTECH LIKIOM
BeTtBneHue).
3arpysuTe 1 NpoTecTupynTe nporpammy.

PEWEHWE YNPAXHEHWUN

YnpaxHeHue 5
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YnpaxHeHue 7

YnpaxHeHue 8




YPOBEHbD 9

YeTBepTbIfi YypOBEHb — CaMblil BbICOKMIA. OH COQEPXUT BCE KOMaHAb!, NapamMeTpbl 1
CTPYKTYpbI 13 YpoBHen 2 n 3. Kpome Toro, B YpoBHe 4 [06aBna0TCs BO3MOXHOCTU
KOMMYHMKaLmMn mexay Heckonbkumn RCX, a Takxe NpUMeHeHNs KOHTENHEPOB ANs
MaHWMyNMPOBaHUA YMCIOBbIMU 3HAYEHUAMN. KOHTEMHEPbI MCMOSNHAOT POSib NePEMEHHbIX.
OTOT ypPOBEHb MUCMONBL3YET BCE
Bo3MOXHOCT1 RCX no ynpasneHuo
Mofensmu.

Mo ymonyaHnuio Ha YpoBHe 4
OTKPbIBAETCA Nporpamma, Cogep—
Xallas ToNMbKO KoMaHbl Havana u
KOHLa nporpammbl (CBETOOPbI) U
Manutpa komaHg YpoBHs 4.

PTOITroO YPOBHH4

Bbi6op u pasmeLleHune
BocnonbaynTtecb MHCTPYMEHTOM Bbi60op, 4TOOLI BbIOPATL MUKTOrpamMmbl U3 MNanutpsl
KOMaHZ Wn BAOXEHHbIX NanuTp 1 pa3mecTuTb nx B OkHe nporpaMmbi.

Ynopsao4vyeHne N u3aMeHeHue KoMaHp,

C nomoLLbio MHCTPYMeHTa Bbibop pa3amectute komaHAb! 1 napameTpbl B HY)XHOM
nopsgke. Bolgenute komaHbl UK napamMeTpbl, KOTOPbIe AOMKHbI ObITh yOarneHbl, U HaXMUTe
knasuwly <Delete>.

CoenunHeHne KoMmaHL
|/|HCprMeHT Coe,EI,I/IHeHI/Ie no3BONIAET COeANHATE KOMaHObl MexXnay cobom u c
napamMeTpamu.




ManuTpa komaHg YPOBHS 4 COOEPXMT BCe KOMaH bl NpeabiayLUnX YpoBHel. [Jo6aBnsioTcs HOBble

nanutpbl komaHg: Copoc 3HaveHun, CesA3b
mexgy RCX, YcTtaHOBKa 3Ha4YeHWI KOHTEHEPOB, ‘
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a TakXXe HOBble napameTpbl.

HoBble komaHabl o6ecneymBatoT 60MbLUME
BO3MOXHOCTW NporpaMmmupoBaHust. OHu
onucaHbl HUXe.

KoHTeliHepbl
Cnyxar gns coxpaHeHusi 3Ha4eHui. C

MOMOLLIbIO KOHTEMHepa MOXHO MOACHUTATb,
CKOJMbKO pas MCMOoJHANACh Ta Ui MHas

komaHpaa. Ecnim Bbl XoTUTE 3apaTb CKOPOCTb -
BpaLLeHUs MoTopa Kak oyHKLMIO OT OCBE— E r—"él1 3
LLIEHHOCTW KOMHaTbI, MOXETE BOCMOJIb30BaThCS e | [

; ol | (23] |25
KOHTEHEPOM, U3MEPSIIOLLIMM OCBELLLEHHOCTb, a —
3aTem nepepatb pesynbTaT M3MepeHus Kak |E %
napameTp mMoTopa.

Mucbma

KomaHnpbl ¢ nMcbMamu npegHasHadveHbl gns
nepenaun coobLeHnit oT ogHoro RCX K apy-—
romy. Kaxgpein RCX MOXeT MeTb COOCTBEHHYIO
nporpammy, kotopas 6yaeT B onpeaeneHHbIn
MOMEHT oXupgatb nucbma ot apyroro RCX.
Mucema MoryT cogepxarb Nitobble napameTpbl .E
C CUHeW coeguHUTENbHOM NUHUENn. ATn
napamMeTpbl pa3MeLLaoTCs B NpaBoin YacTu
OKHa napamMeTpoB.

C6poc 3Ha4YeHumn

B nanutpy komaHg C6poc 3Ha4eHuU BXO—
OAT KOMaHfbl, KOTOpble cOpackIBatOT 3HAYEHUA
KoHTelnHepa, Tarimepa, gatyvka Yrna nosoporta
nnm MoYTOBOro fALLMKA 1 3a4at0T UM HavaslbHoe
3Ha4veHne 0. 3To HeobxoaMMo caenarb nepen ey
Ha4anoM MX UCMONb30BaHUS B NporpaMmme. @
KomaHgamu copoca 3Ha4YeHNn MOXHO
Nnonb30BaTbCA B MOOON YacTW NporpamMmbl.

MapameTpbl

[MapameTpbl NOPTOB C 3eNeHbIMU MMHUAMMU
crnyxaT Ofs 3afaHns pa3MeLLeHns 4aTHMKOB,
MOTOpPOB M namnoyek Ha noptax RCX. MNapa-

MeTpbl MOPT C CUHUMK TIMHUAMW NCMOSNB3YIOTCA @ @ @
NS NonyYeHns NoKasaHu gaTymkos. Hanpu—
Mep, fartink OCBEeLLEeHHOCTU, NOAKITIOYEHHbIN K @ @ 0
MopTy 1, NO3BONAET NpoOYUTaTL 3HAYEHME OCBE—

weHHocTu ¢ MNopTa 1. o 0 @

B nanutpe ectb 6 HOBLIX NapaMeTpoB:
Tanumepsbl 1, 2, 3 1 3Ha4YeHne Tanmepos 1, ° 6 @

# MNapamerpu il

2, 3. OHM NpefgHa3HaveHbl ons BKIYEHU

yCTpOI7ICTB Ha 3agaHHOe Bpems. C nomoLwbto napameTpoB C CUHUMU coeUHUTESIbHbIMU JTMHUAMU MOXXHO
3ajaBarb 3Ha4eHUA B NMMKTOrpamMmax KkKomaHna.




TMpumep. Ucrionb3oBaHne KOHTEMHEpa

dTa nporpaMma VHULMaNU3NPYeT KOHTEMHEP, 3aHOCUT B HEro HavanbHoe 3HayveHue 0 1
BKJII04aeT namny A Ha 1 cekyHay. 3atem B KOHTelHep fo6asnsertcs 1 u nporpaMma
BO3BpaLlaeTcs K MpoBepke ycnoBus. Tak NOBTOPSIETCA NATb pas, Moce Yero nporpaMmMa
NPOWrpbIBaET 3BYK M NpekpaLLaeT paboTy.

Ceas3b mexxagy RCX
Iea n 6onee RCX moryT neperoBapuBaTtbcs mexxay coboi. B kaxnabihi RCX nomxHa 6biTb
3arpy>eHa co6CcTBeHHas nporpaMmma.

[nqa yctaHoBneHus cesa3un BToport RCX fomkeH HaxoanTbCa B COCTOSAHUN OXUAaHUSA
curHana (XKam nucbma). Korga nepebiin RCX nownet curHan (Mocnate NnMCbMO), BTOPOM
RCX, nony41B nMcbMO, NPOAOIIXUT BbINOSIHEHME CBOEN Nporpammbl.

lMpumep. Csasb mexgy RCX
3arpyaute 3Ty nporpammy B nepsbii RCX.

3arpyawuTe 3Ty nporpammy Bo BTopoi RCX.

Mporpamma B nepsom RCX n3pacTt 3ByKOBOW CUrHas v ByOeT XAaTb HaXaTus KHOMKM
naryuka Kacanus. [locne Toro, kak KHomnka 6yaeT Haxara, nporpamMmma rnoLusieT nMcbMo.
Korga BToport RCX nonyymt nncbMo, Ha 2 CEKYHIbI BKIHOYMUTCS ero MoTop A.

3anycTtute nporpammbl 1 ybegnTecn, 4To cBsAdb Mexay RCX gencTBuTeNnsHO CyLLecTBYeT.



YITPAXHEHWHA

YnpaxHeHue 9
CospanTe cnenyoLLyo Nnporpammy:

namna A MUraeT CTONbKO pas, CKOJMbKO [0 3Toro B TedeHun 10 cekyHp, Obina Haxara
KHOMKa garyvka KacaHus.

YnpaxHeHue 10
CospaiiTe cnenytoLLyo nporpammy:

CKOpOoCTb MoTopa A 1 ipKocTb Namnbl C ABNAOTCS YHKLMER BPEMEHW.

PEWEHWE YMNPAXHEHWW

YnpaxHeHue 9

YnpaxHeHue 10




MPOIr PAMMWPOBAHMUE.

WMCCINEOOBATENBLCKUW MPOEKT

B pasgene Viccneposanue ucnonb3yetcs BO3MoXHOCTM RCX no c6opy nHdopmaumm
06 oKpyxatoLemMm Mupe. Bbl MoXeTe co3gatb Takyto NporpaMmMy Ha KOMMboTepe n
nepegats ee Ha RCX. CobpaHHble AaHHble MOXHO 3aTeM BEPHYTb B KOMMbIOTEP AN
06paboTkM 1 aHanusa.

VccnepoBaTtenbCKuin MPOEKT COCTOUT U3 MATU Pa3fenos, B KOTOPbIX Bbl ByaeTe
paboTtaTb, MPOEKTUPYS, NPOBOAsS U 06pabdaTbiBas aKCnepmmeHT. B naHHOM pykoBoacTBe
nocnenoBaTtesibHO pacckasbiBaeTcs 060 Bcex aTUX pasgenax. Ecnm Bbl TonNbko
3HakomuTeck ¢ ROBOLAB, To npo4unTaiTe cHavana Bce pykoBOACTBO MOApsa, a 3aTtem
NoNb3yNTeCh UM KaK ClPaBOYHMKOM.

[Mporpammbl
E'JI [MpumeHsieTca ansa paspaboTky NporpaMMbl aKCnepumMeHTa, nepegayn ee B RCX
8 1 3anycka Ha UCNOMHEeHe.

CofepXuT NATb YPOBHEN NporpaMMUPOBaHMS.

[MpremM paHHbIX
Cnyxut gnsa 3arpy3ku gaHHbix, nonyydeHHbix RCX B mpouecce akcrnepumMeHTa.
Kaxabin Habop faHHbIX COXPaHAETCH 34eCb Ha OTAENbHOM CTpaHuLe.

S

MpocMoTp 1 cpaBHeHMe

[MpepHasHayeH ans:
e - NpOCMOTpa 1 aHanmaa nonyyY4eHHoM MHpopmaLmm;

nepBn4YHOro CTatTUCTU4ECKOro aHanmaa Ha60pOB OaHHbIX
(I'IpOCMOTpa MaKCUMaJlbHbIX, MUHMaJ1bHbIX N CpeaHNX

3Ha4YeHnn Habopa).
Mo3BonsieT conocTaBnATb Pa3nuyHble HA60Pbl AaHHbIX.

Bblumncnenus
VcnonbayeTcs Ans o6paboTKn MHAopMaLmm ¢ MOMOLLIbIO MateMaTU4eCcKnx
YHKLMA.
CofepXuT nNsiTb YPOBHEW pacHeToB — OT MPOCThLIX CTATUCTUHECKUX [O
andbepeHUMpOBaHUSA N MHTEMPUPOBAHMS.

XKypHan
MpenHasHa4veH ana onucaHusa npoekra. MoXHO co3farb CTpaHuLbl ¢
onncaHneMm Kaxxgoro stana uccnegoBaHus:

MOCTaHOBKW 3afaqu;
rmnoTesbl;
pesynbTarta KCrnepuMeHTa;

3aKJTi4YeHUd;

MTOroB nccrnenoBaHus.
OnucbiBas ncenepoBaHuA, Bbl MOXeETE UCMNONIb30BaTb Fpan)VIKI/I, PUCYHKN U

doTorpadumn.




Mocne BbIGopa npoekTa U3 MMaBHOro MeHto pasgena ViccnegoBaHue, oTkpbiBaeTcss OKHO
npoekTta. OKHO JenuTcsa Ha aBe 4Yactu: HaBuratop, pacnonoxeHHbIn cnesa 1 Paboyas
o6bnacTb — cnpasa.

Hasurartop Pa6ouyas obnactb

Haeurartop Bcerga BUOeH, 1 ¢ ero noMoLLbIO BbIGUPaETCA BapuaHT paboyein o651acTu.
Kaxxgbln BapraHT COOTBETCTBYET OLHOMY M3 MATU pa3fenos npoekTa. Hasuratop pa6otaet
KaK MeHIo npoekTa. B BepxHer yactn Hasuraropa nokasaHo Ha3BaHue npoekra. [og
Ha3BaHMEM Haxo4saTcs KHOMKM Bbibopa BapuaHTa paboyen obnactu. Huxe pacnonaraetcs
CMMUCOK CTpaHuL, NpoeKkTa. B kaxxgon o6nactn npoekta MOXET ObITb HECKOSIbKO CTPaHWL,.
KHOMKM, pacnonoXeHHbIE HUKE, MO3BONAKOT yAanuTh HEHYXKHYIO CTPaHULYy WK co3natb
HOBYIO, @ TaKxxe NOAroTOBWTb NpPe3eHTaLuMio NPOoeKTa Ha 3KpaHe KOMMboTepa Ui B
NHTepHeTe.




OPOFrPAMMA. q
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MPOIMPAMMA. YPOBEHbL T

[MepBbI ypOBEHb [AET BO3MOXHOCTb CO34aBarh NPOCTble MporpaMmbl ans céopa
WHpopMaLmmM — TaK Xe, Kak B OkKHe YnpasreHue YpoBeHb 1. [laHHble NpUHUMAOTCs OO TeX
nop, Nnoka He ByaeT YOOBETBOPEHO YCIOBME OXMAaHWNA (NoCMOoTpUTe pasaen «YnpasnieHue»
OaHHOro nocobus).

Mo ymon4yaHuio npeanaraeTcsa nporpaMmma, UCnonb3yroLLas ana noay4eHns OaHHbIX
JaT4yuK OCBELLEHHOCTM, NOAKMoYeHHbI K nopTy 1 RCX. MokasaHua aatymka mkcupytoTes
oaMH pas B cekyHay. Bcero nponssogutca 10 3amepos..

KomaHpbl nonyyeHns AaHHbIX

Tvn perncTpmpyemMbIx OaHHbIX 3aBUCUT OT OaT4mKa,
BbIGPaHHOro B nporpamme. Ecnv Bbl XOTUTE 3aMEHUTL
JaTuuK, TO LLIEeNKHUTE Ha ero NUKTorpaMmMe u B
OTKPbIBLUEMCA MEHI0 BblbepuTe apyroi. MoXHO BbiGpaTb
Jatunkun Kacanusa, OcselleHHocTH, Temnepartypsl (B
rpagycax no Lenbcuio unn ®apeHrenty), Yrna (mnm
MoeopoTa). Micnonb3oBaHne He LEGO-partynkos,
nogkntoyaemMbix K RCX, no3sonuT BaM Takxe nameputs pH ,
3BYK, BIIaXHOCTb, MONOXeHWE, TeMnepartypy (B 6onee

LUIMPOKOM Ananas3oHe), Hanps>XeHue 1 gaenexve (nepexogHuk ana He LEGO-pgatumkos
Ne 9917 1 camu gaTtymkm MOXXHO NPUOBPECTU OTAESBHO).

BHumaHwue!
lMukTOorpaMmma pgarymnka Ha aKpaHe [0KHa COOTBETCTBOBATL AATYUKY, AeNCTBUTENBHO
nogkntodeHHomy K MopTy 1. B npoTnBHOM cnyyae pesynbtarbl U3MepeHuin 6yayT HEBEPHBbI..




MporpammupoBaHue 3aMmepoB

lMporpamma HayvMHaeT NPUHUMAaTh JaHHbIE, Kak TOSIbKO Bbl €€ 3anyckKaeTe Haxatmem
kHormkn RUN Ha RCX. Ona nporpammbl YpoBHSA 1, npeanaraemon no yMmonyaHuio, 310
O3HayvaerT, 4yTo cepus 13 10 gaHHbIX NpUHUMAaeETCs B TedeHue 10 ceKkyH ¢ 4acToToM OauH

3amep B CEKyHIY (NepBbI — Ha HYNEBON CEKYHAE,
nocnegHunm — Ha 9-1).

VHTepBan mexay 3amepamu MOXET 6bITb
n3MeHeH. [1518 3Toro 4OCTaToyHO LENKHYTh Ha
yucne Nof OaTtyYMKOM U B OTKPbIBLLEMCH MEHIO
BblGpaTh Apyron TMn nHtepsana. Belbupaetca nnméo
NPOMEXYTOK BpeMeHU, NMnbo gatymk KacaHus.
®dopmar 3annMcu BpEMEHU — HaCbl:MUHYTbI:CEKYHAbI.

Ecnu Bbi6paH gatumk KacaHus, To 3amep 6ynet
NPOU3BOAUTLCH KaXObIA pa3 B MOMEHT
0CBOOOXAEHMA AaTtuuka. [JaT4mk npy 3TOM JOMKEH
ObITb NOAKNIOYEH K [opTy 2. Bbibpas nukTorpaMmmy
C BOMpOCUTESNIbHBIMU 3HAKaMu, Bbl MOXETE yKasaTtb
No60oKM MHTEpBas BpeMeHU Mexay 3amMmepamu.

MuHuManbHbIM MHTEpBan coctaBnsaeT 0,05 cekyHabl.

KomaHab! XKgu noka

Bpewms, B TeyeHme kotoporo RCX 6ynet
NpUHMMAaTb OaHHbIE, MOXXHO U3MeHUTb. LLlenkHuTe
Ha nukTorpamme 10, B OTKPbIBLLEMCS MEHIO
BblGepuUTE Opyroe KONM4eCcTBO 3amMepoB.

Bpems c6opa faHHbIX MOXET 6bITb 3a4aHO
nMBO KONMHYECTBOM 3aMepOB (M X YacTOTOM), NM60O
HernocpeacTBEHHbIM YKa3aHnem BpemeHu, o
3Ha4YeHneM NoKasaHusa gaTyuka, npu KOTopom céop
OaHHbIX OOIMKEH npekpatuTbes. ocne Toro, Kak
ycnoBsue 6ygeT BbINOAHEHO, MporpaMmma npekpaTut
paborTy.
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OXupgaHune 3afgaHHOrO KOJIM4ecTBa 3amMepoB

Konnyectso 3amepos (10, 100 nnm 500) MOXHO yCTaHOBUTb
nyTemM Bbl6opa HY>KHOW MUKTOrpaMmbl U3 MeHo kKoMaHz, XKau noka.
Ecnun BbibpaH BONPOCUTESBHbIN 3HaK, TO NONb30BaTeSlb MOXET 3aaTb
N Opyroe Konm4ecTso. [ns 3Toro AOCTaTO4HO LLENKHYTh Ha Mose nog
NMUKTOrPaMMOM C BOMPOCUTESbHBbIM 3HAKOM U BBECTU B HEMO HY>XXHOE
4ucno. VIHtepean mexay 3amepamu B 1 cekyHay 6yaeT nony4eH, ecnm
10 3amepos. nposoguTcs B TedeHne 10 cekyHg, unu 500 — B TeHeHue
500 cekyHA.

OxunpgaHue 3agaHHOro NoKasaHusa paTvymka

Ecnu ycnosrem oxmnpgaHus BbI6paHo nokasaHue gatyvka, To
Heo6X04MMO OMNpPeaEnUTb NOpPT, C KOTOPbIM AAaT4YMK CBA3aH. [ns aToro
Ha[o LLENKHYTb Ha Nosie Hapf, ero NMKTorpaMmmon. MoXHO BbIGpaTh
nopt 1, 2 nnn 3.

Ecnu BbibpaH patymk Temnepatypsl, Yrna nnv BpalieHus, To
3HaYeHne yCroBuMs OXXMAAHUA JOHKHO ObITb ONPeaeneHo Ha
nnowiagke nof COOTBETCTBYIOLLMM OaTHUKOM.

BHumaHue! Ecnv ana céopa gaHHbIX 1 ons onpefeneHms MOMeHTa OKOHYaHUsA 3aMepoB
@ MCMOb3YHOTCA pasdHble OAaTYMKKU, TO OHU LOSKHbI 6bITb NOAKITOYEHBI K Pa3HbIM BXOOHbIM
noptam. B npoTMBHOM cnyyae nporpaMma BblgacT coobLleHne 06 OLLnOKe.




NOJIYHEHWE OAHHDbIX

o

CospaB nporpammy, Bbl MOXETE BbIOpaTb OAMH U3 OBYX BAPMAHTOB NMPOLOSHKEHNS
paboThbl:

1) nepegate nporpammy B RCX 1 xpaHuTb ee TaM J0 Tex nop, Noka Bl He 6yAeTe roToBbl
3anycTuTb ee Anga céopa MHopmaumy;

2) Bbl6patb pexum MNpsamon O6meH, 4Tobbl Nepenats nporpammy B RCX 1 HemeaneHHo
Ha4aTb NPMEM OaHHbIX U BbIBOA X HA 3KPaH.

3arpys3ka

LLlenkH1Te Ha CTpesnke nepegayv gaHHbIX, 4TO6bI 3arpy3untb nporpammy B RCX. MNocne
OKOH4YaHus 3arpy3kn Haxxmute kHonky RUN Ha RCX, 4to6bl 3anyctuTe nporpammy. RCX
Ha4yHeT cobupatb faHHble, COXpaHAa NX B CBOEN NaMATU.

Bo Bpems 3arpy3ku nporpammel RCX gomkeH HaxoguTbes psagom ¢ MK-nepepatymkom u
ObITb BKIIIOYEHHbIM.

Mpsimon o6meH

LLlenkHuTe Ha kHonke Mpamor O6MeH ns 3anycka nporpammbl U npyema faHHbIX.
KomnbtoTep 3arpyaut nporpammy B RCX, KOTOpbI 3aTeM Ha4HEeT CO0p AaHHbIX 1 3arpy3ky ux
B KOMMbtOTep. Mo Mepe NocTynneHns B KOMMbOTEP OaHHbIEe BbIBOOATCA Ha KpaH. Mpamoit
06MeH yao6eH npu TeCTUpoBaHMU NPOrpamMMbl, MOCKOSbKY Cpasy BUOHO, HYTO NMPOUCXOAMT.

RCX pomkeH HaxoouTbCs BO BKIIIOYEHHOM COCTOsIHMM okono VIK-nepegatymka.

Ecnun BbibpaH pexum MNpamon O6MeH, To KOMMbloTep 3arpyxaeT nporpammy B RCX.
3arem nporpamMmma HadmHaeT BbINONHATLCA. Bo Bpems paboTsl nporpammbl RCX nocTosiHHO
obLaeTcs ¢ KomnbloTepoM Hepes VIK-nepeparyuk, 3arpyxxasa gaHHble ans npocmorpa.
MHdopmauus BbIBOOUTCS B BUAE TOYEK rpadmka KaxKoyo CeKyHay.

Korpa Bce gaHHble 6yoyT NpuHATLI, OHX BydyT nokasaHbl B Buae rpadwvka. Bes
nHdopmMaums coxpaHnsieTca Takxke Ha RCX n B nocnepgytoLLeM MOXET 6bITb MCMONb30BaHa.

YT106bI COXpPaHUTL MOSyYeHHble AaHHble Ans NPocMoTpa 1 06paboTKU, UX HY>XKHO
3arpysuTb B MPOEKT.

[nsa octaHOBKU
nepegayun gaHHbIX
LeNikHUTe 30ecChb.

Ons paboTbl B pexvmMe npamoro o6MeHa RCX fosxeH 6biTb BKAOYEH, HO kHOMKY RUN
Haxumartb He cnegyeT. [porpaMmma aBToMaTtuyecku Ha4ymMHaeT paboTtartb cpasy nocrne
3arpysKu.

@ O coxpaHeHuM JaHHbIX B NpoekTe cM. pasaen MNprem AaHHbIX JaHHOrO Nocotus.




YIMTPAXHEHWH4H

YnpaxHeHue 1
B okHe YpoBeHb nporpammbl 1 yCTaHOBUTE NMUKTOrPaMMbl, KAk NOKa3aHo Ha pUCYHKe
HMXe.

MopkntounTe gatymk oceelleHHocT K NMopTty 1 RCX. Bkntounte RCX 1 3arpyaute
nporpamMmmy. 3anyctute nporpammy Haxxatvem 3eneHon kHonkn RUN Ha RCX. Bo Bpewms
paboTkl MporpaMmbl CBETOBOW CUTHAI 3aNUCbIBAETCH eXXeCeKyHAHO B TeveHne 10 cekyHn.
[ns npocMoTpa AaHHbIX Ux criepyeT 3arpy3utb n3 RCX B KomnbloTep, crepys
pekomeHgauuam pasgena Npuem gaHHbIX.

YnpaxHeHue 2

Bocnonb3yintech nporpaMmmon u3 ynpaxHenus 1. NogcoeguHute garyink OCBELLEHHOCTH
k Mopty 1 RCX . Bkntounte RCX, a B none nporpammel HaXXMuTe kHonky Mpsmon O6MeH.
Mporpamma 3arpy3utcs B RCX, a Ha MOHUTOPE KOMMbIOTEPA OTKPOETCH OKHO AaHHbIX pexmma
npsiMoro oomeHa. NMoctynneHne gaHHbIX 6yeT oTobpaXkaTbCs Ha rpadouke eXXecekyHoHO B
TeyeHue 10 cekyHp.

YnpaxHeHue 3
B okHe YpoBeHb nporpamMmbl 1 ycTaHOBUTE NMUKTOrpaMmbl, Kak nokasaHo Ha puUcyHke
HUXe.

CoegunHute patumk OcBelleHHocTy ¢ MopTom 1, a gatymk KacaHus c MNoptom 2 Ha RCX.
3arpysute nporpammy B RCX. Korga nporpamma Ha4HeT pabotatb, gatink OcBeLeHHOCTH
6ynet nepenasatb MHopmaumio B RCX. Mpu kaxkgom HaxkaTnm 1 nocnenyoLlem
0CBOOOXAEHUM faTumka KacaHus nporpamma 6yoer 3anoMmuHaTh NokKasaHus garymka
OcgelLeHHocTW. [Nocne gecatn Haxatui gatumka KacaHus nporpamma OCTaHOBUTCS, Tak Kak
OyLeT COXpaHeHo AecaTb nokasaHui gatdmka OcBeLLeHHOCTUN. YTobbl YBUAETL pe3ynbTarhl,
X HEOOXOAMMO 3arpy3vTb B KOMMbIOTEP.




KPATKAA NHOOPMALINA O PASOENE NMPOIrPAMMbI

B pasgene lNporpammel cosgatoTes nporpamMmmel akcnepumerTa ans RCX. MoxHo
BbIGpaTb OAMH U3 MATU YPOBHEN CMOXHOCTM NporpamMmmbl. B HOBbIX MpoeKkTax aBToMaTn4eCcKn
npegnaraerca co3garb nporpammMy YpoBHS CAOXHOCTM 1. 3afaTtb YPOBEHb CIIOXKHOCTH
nporpamMmMbl Bbl MOXETE C MOMOLLbIO BbiNafatoLLIEr0 MEHHO.

LLlenkHuTe 3mech
ona ysennydeHusa
NN YMEHbLLEHWS
pa3MepoB OKHa.

HazsaHune
CTpaHuLbl

%)@

BbinapatoLee
MEHI0 YPOBHEN
CINOXHOCTU

>)

YT06bI Ha3BaTb CTPaHULY, LLIENKHUTE B NoJSie Ha3BaHUA 1 HanuwmTe ero. HassaHue
Mporpamma 1, npegnaraemoe B HaBuratope no yMonyaHuio, 3aMeHUTCA HOBbIM.

[nsi n3MeHeHVsi YPOBHS! CITIOXXHOCTY LLEJIKHUTE Ha BbINafatoLLemM MeHo U B
OTKPbIBLLEMCS CMUCKE BblGEpUTE HYXXHbI YpOBEHb. PaGoyas o6nacTb CcTpaHuLbl TPUMET BUA,
COOTBETCTBYHOLLMI 3afaHHOMY YPOBHIO.

Pa3mMepbl OKHa YBENMYMBAIOTCS LLENMYKOM Ha CEPOM TPEYrOfIbHVKE B MPAaBOM BEPXHEM
yrny pa6éoyero okHa. OKHO NporpamMmbl 3arnoSIHUT BECb 3KpaH. [MOBTOPHBIN LLENYoK Ha
TPEyronbHUKE BEPHET MCXOAHbIE pa3Mepbl OKHa.




YT106bI CO3MaTh eLLle OfHY nporpamMmy, o6asbTe B
[MporpamMmbl HOBYHO CTpaHuLy 1 JanTe en Ha3BaHue.
Ecnv BbI 9TO coenanu, To B cnucke Hasuratopa y Bac
6yaeT ase CTpaHuLbl

Ho6aeneHue B MPOMPAMMbI HoBOWM cTpaHULbI

OTKpoWiTe HOBY CTpPaHULY, HaXaB KHOMKY I+ .

Bbi6epuTe ypoBeHb CNoXHOCTH nporpaMmsl oT 1 go 5.

B HasBaHWe kKaXX4on HOBOWM CTpaHuLbl [o6aBNAeTcs
oYepenHoOn Homep. ITo Ha3BaHWe JO6aBNSAETCS B
CMWCOK CTpaHuy,. Bbl MOXeTe nepenmeHoBaTb
CTpaHuUy, WeNKHYB Ha ee Ha3BaHUM B BEPXHEM YrIly
pabo4en obnacTv u Bnevaras HOBOE.

LLlenkHnTe 30ech, k

YTOObI BbIOPaTh

YPOBEHb CIOXHOCTHW.

LLlenkHuTe 3gecs, k

4yTOObI BBECTU
Ha3BaHWe CTpaHULbI.

o HpoBeHe nporparaede 1
YpoBeHe nporpatdrdel 2
YpoeeHe Nporpatdrdel 3
YHpoeeHe nporpatdkel 4
HpoEeHe Nporpardtdel 5

Korga Bbl U3MeHWTe Ha3BaHWe CTpaHuLbl, OHO MOMEHSETCH U B CMINCKE CTPaHuL, B
HaBwurarope. HassaHve cTpaHuLbl N YPOBEHb CIIOXHOCTM MOXHO NMOMEHSTL B JIIOO0E BPeMS.

CTpaHuLpbl COXpaHATCA B MPOEKTE NPU NEpPEXOAe K ApyrMM CTpaHuLaMm B 3TOM Xe HacTu
npoekTa unn K Apyrum ero yactam. Kaxgas ctpaHvua coxpaHsaeT popmar Toro ypoBHsi, B
KOTOPOM Bbl €e OCTaBWUIN, Nepexoasa Ha OPYryto CTPaHuLy Unn K Opyron 4acty npoekTa.

YaaneHue cTpaHuubl NporpamMmmbl

Haxatnem Ha KHOMKY B CTUpaeTCa BblaesieHHasa B CMUCKe CTpaHuua. B kaxxpgon 4yactun

npoekTa Bcerga octaeTcs XoTa 6bl 0gHa cTpaHuua.




NPOrPAMMbI BTOPOIO YPOBHS

C nomoLLbio nporpamm BTOporo yposHs RCX MOXET ynpasnaTb MoTopamm u
namnoYkamm BO BPEMS 3annUCK NoKalaHUn 4aT4ymMKoB. ITO MO3BOSISIET CKOHCTPYUPOBATL U
NOCTPOUTL PO60Ta, YMEIOLLEro pearmpoBaTh Ha OKpY>XatoLLMiA ero Mup, Hanpumep, Ha MoTop,
BpaLLlaloLLmincsa 6bicTpee No Mepe Bo3pacTaHus Temneparypbl, U Ha cCUCTeEMY, koTopas
cobvpaeT faHHbIe, CAMOCTOSATENIBHO MepeMELLasCh.

Mporpamma BTOPOro ypoBHS co3naeTcs B LLAGIOHE, MOXOXEM Ha LLIa6IoHbI B peXnve
VnpasneHue. LLlabnoH no3BonsieT co3garb NporpamMmmy, KotTopas 3anvcbiBaeT nokasaHus
cpasy ABYyX 4aT4YMKOB M OOHOBPEMEHHO YNpaBnseT ABYyMsl YCTPOMCTBaMM (MOTOpaMm Unu
namnoykamm). MoTopbl 6ygyT paéoTaTb U AaHHble cobupaTbes OO TeX Nnop, Noka ycroBus
komaHAbl XKAu noka He 6yayT BbINOMHEHBI.

Mpepnaraemas No ymon4aHuio NporpamMmma BTOPOro YPOBHS MCMOMb3YET Ansa coopa
JaHHbIX gatdmk OcBeLLeHHOCTU, nogkntoveHHbIn K MopTty 1 RCX, n gatymnk Temnepatypbl,
noakntoYeHHbIN K MopTy 3. Bpems mexay MoMeHTamu pmkcaumm gaHHbix — 1 cekyHga. Bo
Bpems coopa nHdopmaumm ¢ gatyimko NopT C He cHabxaeTca aHeprven, a MoTop,
NoAKIOYEHHbIN K MopTy A, Nony4aeT 3HEPrn0 Ha CaMOM HU3KOM YPOBHE; Takoe MOoJoXKeHne
COXpaHuUTCA o Tex nop, noka He 6yaeT 3admkcnposaHo 10 NokasaHU OaT4MKOB.

KomaHgb! ynpaBneHus NOAKMHOYEeHHbIMU YCTPOUCTBAMU

LLlenykom Ha nNuKTorpamMmme KoMaHbl ynpaBfieHUss OTKPbIBAETCA MEHIO B KOTOPOM MOXHO
BblOGpaTh HanpaeneHne BpaLleHns MoTopa, BKITHOYEHME namrbl U HEMELNEHHYIO OCTaHOBKY
(kpacHbIh curHan Cron).




YnpaBfieHue ypoBHEM MOLLHOCTU

LLlenkHuTe Ha uncbpe nog KOMaHOoM, YTOObI 3a4aTh YPOBEHb MOLLHOCTU, MOJABAEMOMN K
MOTOpaM unu namnam. OTOT YPOBEHb MOXET ObITb 3afaH 4YMcnoM ot 1 0o 5 vnu
onpenenaTbecs NnokazaHuaMM gatymka, nogknoveHHoro K Mopty 1.

Hanpumep, ecnv ans ynpaefieHust ypOBHEM MOLLHOCTU BbiGpaH fatyvk Temneparypbl, TO
BO Bpemsi paboTbl NMporpamMmbl MPOBEPSILOTCS NokasaHus TemnepartypHoro garyvka. BHavane
MOTOp He BpaLlaeTcsi. o Mepe Bo3pacTaHus TeMrnepaTypbl yBENNYMBAETCS U CKOPOCTb
BpaLleHus MoTopa. Ecnn Temnepatypa cTaHeT Huxke, YeM B MOMEHT 3arycka nporpammel, TO
MOTOp 6yfeT BpalLlaTbCs B MPOTUBOMONIOXKHOM HanpaeieHuu.

Jaryuk, ncnonb3dyemblii 4ns ynpasneHns MOLLHOCTbLI0, OOMMKEH ObITb MOAKIOYEH
K MopTy 1.




YINTPAXHEHNA

YnpaxHeHue 4
B wabnoHe nporpamMmm BTOPOro ypoBHSA cO3fanTe nporpamMMy, Kak nokasaHo Ha pUcyHke
HUXE.

MopcoepmHute namny K Mopty A, motop K MopTy C n gatymk KacaHusa K Mopty 1 RCX.
Ecnu y Bac HeT namnbl, MOXeTe noacoeanHuts K MNopTy A moTtop. NepenanTte nporpammy
B RCX u 3anyctute ee Haxatmem 3eneHoin kHonkn RUN Ha RCX.

Mocne 3anycka nporpaMmbl namna u MoTop 6yayT paboTartb B TedeHne 10 cekyHg. 3a aT1o
BpeMs JaHHble gatymka KacaHusa 6yoyT omkeunposatees 10 pas. CocTosHve aatymka KacaHus
OyLeT 3anvcbiBaTbCs Kaxayto cekyHay. Ha rpaduke Haxatusa gatymka KacaHus 6yoyT
oTO6paxaTbCs B BUAE CTYMEHEK, KONMMYECTBO KOTOPbIX MOKa3bIBAET, CKOMbKO pa3 6bina
Haxkara v oTnyLleHa KHomMkKa gardmka.

YnpaxHeHue 5

B wa6noHe nporpamm BTOPOro ypoBHs co3aaliTe NporpaMMy, Kak nokasaHo Ha pUCYHKe
HUXe.

MNogcoenuHuTe natyuk NMoeopoTa K NMopTy 1, gartyuk Temneparypebl K [MopTy 3, MoTOp
k MopTty A 1 gat4mk KacaHus k MNopTty 2. MNepeparite nporpammy B RCX 1 3anyctute ee
HaxxaTnem 3eneHon kHonku RUN. Bo Bpems paboTbl nporpaMmmbl faHHbIE O TeMMepaType u
yrne nosopoTta noctynatT B RCX. CKopocTe 1 HanpaeneHve BpaLleHns Motopa A 3aBUCUT OT
Konu4ectea 060pOTOB M HanpaBneHWs BpalleHna gatymka MNosopoTa. IToT npolecc 6ynet
NPOoOMKaTbCs, NoKa KHoMKa gatvmka KacaHus He 6yneT HaxarTa.




MPOrPAMMbI TPETBEIO YPOBHS

LLla6noH nporpaMm TpeTLero ypoBHs NMO3BOMSET UCMOMNb30BaTh ABa AaTyuka ans céopa
[aHHbIX, a TaKXke ABe namnbl v MoTtopa. MporpaMmMa MOXeT BbINONHATLCS B Tpu wwara. Bece
LENCTBMS OOHOTO Luara JOMKHbI 6bITh BbIMOMHEHbI 40 Havana CreayoLero wara.

wwsn Bpaes [pesnm

/ k LLlenkHuTe 3Q€ech,

YTOGbI OMNpPeaesnnThb,
CoXpaHsitoTcs nn
[JaHHble Ha 3TOM Luare.

LLlenkHuTe 30€ech,
YTOObI BbIOPAaTh
BapviaHT BbINos—

HeHWs nporpam—

Mbl — OQHOKpaT— k
HOE WS MHOIO—

KpaTtHoe BblINoJIHeHne
BCeX LLUaros.

[daHHble coxpaHsoTcs
BbiGepuTe faHHyo MUKTOrpaMMy, eCiv XOTUTE COXPaHWUTb JaHHbIE,

noJsiy4eHHble Ha 3TOM Liare nporpamMmmbl.

JaHHble He COXpaHATCA
Bb|6ep|/|Te OaHHYK NMUKTOrpamMmmy, ecjyim He XoTuTe, 4YTOObI HA 3TOM LUare

nporpamMmsbl NokasaHmsa Oart4nMkoB COXpaHANNCH.

OpHoKpaTHOe BbINOJIHEHUE

Bbi6epuTe 3Ty NUKTOrpammy, 4Tobbl MporpamMmmMa BbINOMHANACL OAMH pas nocre
ee nepegayn B RCX n Haxatunsa kHonkn RUN. INporpamma Ha4yHeTcs Ha 3eneHOM
cBeTohope M 3aKOHYUTCA Ha KPacHOM.

MHorokpatrHoe BbinonHeHue
Bbi6epuTe 3Ty nukTtorpammy — nocne nepegayvm B RCX n Haxatumsa kHonkn RUN
a nporpamMmmMa 6ygeT BbIMOMHATLCA MHOMOKpaTHO. MNporpamMmma HavyHeTcs Ha 3ef1eHOM

cBeToope u, onaa 00 KpacHOro cBetodyopa, CHOBa BEPHETCS K 3eIEHOMY.

Mporpamma 3aBepLumnT padoTy Npy NOBTOPHOM HaxkaTum KHorku RUN.




LA TTPOIrPAMMBbI

MporpamMMbl TPETHETO YPOBHSI COCTOSIT U3 TPEX LLArOB. Ha KaXkgoMm Lare MoXHO
BbIGpaTh, COXPaHsiTh AaHHbIE U HET.

Cnepylowun
MpenbioyLwmn /-k\ LLlenkHuTe
LLlenkHure 30eCb, YTOObI
30ecb, HTOOb! yBI— ﬂ};?cl)'lu.t_l.;;b Lzl:re—
ACTL TerE L nporpamMmbl.
LLar nporpammb|.

Ecnu Bbl xoTUTE, 4TOOLI B
BaLLier nporpamMme 6bI110 TOSbKO
[OBa Lara, yCTaHOBUTE BpeMs
oxmpaHus 0 B TpeTbeM Luiare.

YITPAXHEHWHA

YnpaxHeHue 6

B wab6noHe TPeTbero ypoBHA COCTaBbTe NMporpamMmy U3 Tpex Laros, Kak noka3aHo Ha
PUCYyHKe HWXe.

MopcoeamHute gatumk OcselleHHOCTH K [opTy 1 1 gatumk Temnepatypsbl K [NopTy 3.
Mopknto4mTe MoTopsbl K MopTam A u C. lMNMepepante nporpammy B RCX. 3anyctute ee
HaxxaTnem 3eneHon kHonkn RUN. Bo Bpems pa6oTbl nporpamMmbl faHHbIE AAaTHMKOB
OcBelLLeHHoCTU 1 Temnepatypbl 6yoyT COXPaHATLCA B TeHEHMEe NepBoro Liara, korga o6a
MoTopa BpaLuatotcs. HYepes 10 cekyHg moTop C octaHOBUTCS, @ MOTOP A NPOJOMKUT paboTy.
Bo Bpems BbINONHEHWs BTOPOro Lwara (6 cekyHA) HUKakve OaHHble COXPaHATbCS He OyayT.
TpeTui war ocTaHaBnMBaeT MOTOP A, a AaHHble, NocTynarLme ot gatinkos OCBeLLEeHHOCTU
n TemnepaTypsbl, BHOBb 3anucbiBatoTCs B TedeHne 10 cekyHA.




OB30P MPOrPAMMHbLIX YPOBHEW 4 U 5

Mporpammbl ans RCX YposHen 4 1 5 co3paroTes Tak xe, kak B KOHCTpynpoBaHuw.
lMporpamMmmunpoBaHmne BbIMOSHAETCSA NyTeM cOopa 1 pasmeLLieHNs NMKTOrpaMm KoMaHg 13
Manutpbl KOMaHA B OKHe nporpammbl. COeAUHMB MUKTOrpaMMbl BMECTE, Bbl MOSy4MTE
nporpammy.

LLlenkHuTte S
3[€ech, -
ik HH ~ Manutpa KomaHpA
3arpy3utb
nporpammy !! CopepXuT NUKTO—
B8 RCX. !! rpammbl KOMaHg,
KOTOpbIE NUCMOSb3Y—
OkHO HE toTCs Ans nporpammmn-—
nporpamMmmbl mﬂ poBaHwus. LLienkHute
[Mporpammsl H
CO3aAI0TCS B Ha nNuKTorpamme
5TOM MOsIe. N NepeHecuTe ee
B OKHO nporpamm.

Ha YpoBH$IX 4 1 5 BO3MOXXHOCTM CO3[aHMNA NPorpamMM 3Ha4YnTESNbLHO 60ee LUMPOKNE, YeM
Ha ypoBHsX nporpammupoBaHusa 1-3 (nogpobHee cMoTpu pasnen KoHcTpympoBsaHme).




YPOBEHb 4

Ha YpoBHe 4 npumMmeHsieTcs CTUnb NPOorpaMMmpoBaHns, U3y4eHHbIV B pasaene
KoHcTpyunpoBaHue. INukTorpamMmmel KOMaHa 1 napameTpos U3 MNManutpbl KOMaHg pasmeLlaroTcs
B OKHE Nnporpammbl U COeMHAOTCS ApYr ¢ Apyrom. Ha ypoBHe 4 Ncrnonb3yroTcs KoMaHabl 1
napameTpbl YpoBHs 3 KOHCTpynpoBaHus.

OcHOBHOE OTNMYMe — Hann4Me KoMaHz, NO3BONSIOLLMX COBUpaTh AaHHbIe, MOCTynaroLme
OT [aT4MKOB.

Mpn NepBOM OTKPbITUM LLAGIIOH YETBEPTOro YPOBHS BbIMIAOUT Tak:

LLlenkHute
3[0€ecCb, YTOOBbI
Ha4vaTb pabo-— k
TaTb Ha YETBEP—

TOM YPOBHE Npor—
pamMMMpPOBaHWSI.

Mporpamma, npegnaraemas no yMOn4aHuo, MHMLManmampyeT aartyimk OCBeLLEeHHOCTH,
NOAKMoYeHHbIN K MopTy 1, Ana popMmpoBaHmsa kpacHoro Haéopa gaHHbIX. Motop A
BK/THO4AETCS Ha MOJSHY0 MOLLHOCTb, M Ha4MHaeTcs coop AaHHbIX OT Aatynka OcBeLLEeHHOCTH
C MHTepBanom B 1 cekyHay. MoTop BpaLlyaeTcs 4o Tex nop, noka He 6yaeT nponsseneHo
10 3amepos. Nocne 3Toro NpMeM JaHHbIX NPeKpaTUTCs, 1 MOTOP, MOAKIOYEHHbIV K [opTy A,
OCTaHOBUTCA.




B nporpammax ViccnepgoBaHusa 4eTBEPTOro YPOBHS UCMOMb3YOTCHA Te Xe BO3MOXHOCTMH,
4TO U Ha YpoBHe 3 B KOHCTpyMpoBaHuu, HO ¢ o6aBieHneM NMKTorpaMmM KomaH,
npegHa3HayYeHHbIX AN NoAyYeHus AaHHbIX U KOHTeMHEPOB AN COXpaHeHus HabopoB
JaHHbIX. BO3MOXHOCTM MO ynpaBfieHnto MOAENSAMM COXPaHAOTCS B MOTHOM 06BbEME U
[06aBnATCA BO3MOXHOCTM AN NPOBEAEHUS UCCEOOBaHNUN.

MPUEM OAHHbIX

B

B=

Mony4nTb 1 3aNOMHUTL AaHHbIE MOMOTYT TPU TUMa KOMaHA,;
nHUUManm3aums (06HyNeHne) oarymka;
Hayano npvema JaHHbIX;

OKOHYaHve nprema AaHHbIX.
LLlen4ok Ha NnuKTorpamme npvema AaHHbIX
OTKPbIBAET BMOXEHHYIO [1annTpy komaHg, Cryxatimx
Ans COXpaHeHusa AaHHbIX. KomaHgbl nHMumanmsauum
JaTHMKOB PacrnonioXeHbl B MEPBOM M BTOPOM psgax. B
TpeTbeM pagy cogepxarcsa komaHabl Ctapt, Cton 1
[o6aBsneHune.

MHuumnanusauma parymka

MukTorpamma KomaHabl MiHMumanusaumm gatyvka oSmKHa 6bITb YCTaHOBEHA B
nporpamMe o Ha4ana npuema gaHHbiX. Kaxxablin 0aTynk UMeeT CBOK COOCTBEHHYIHO
NUKTOrpamMmy MHULManmMsaunm. Ha pucyHke nokasaHa komaHga, MHuunanmavpyrowas garymk
OcBeLLEeHHOCTU, MOAKIIOYEHHBIN K NOPTY 2, AN hOpMMPOBaHMS KpacHOro Habopa AaHHbIX.

Havano npuema gaHHbIX

lMukTOorpamma KomaHgbl Havana npvema AaHHbIX Ha4MHaEeT NpoLece 3anncu
nHdopmaumn. KomaHga nveet aea napameTpa: oavH onpenenseT, K Kakomy Habopy AaHHbIX
(K KaKOMy KOHTEMHepy) OHa OTHOCUTCS, a ApYron — UHTepBasn Mexay MOMEHTaMmn COXpaHeHus
JaHHbIX. 3Ta NUKTOrpamMMa yHuBepcanbHa Ofs BCeX A4aT4nkoB. Belibrpas nuktorpammy c
KOHTEMHEPOM ANS AaHHbIX, Bbl BbIOMPaAETe OaTHMK, CBA3AHHbIN C KOHTEMHEPOM KOMaHOowm
nHMLManM3aumn.

OKoHYaHue npuema fgaHHbIX
OTa nuKTorpamMma CnyxuT ons npekpaileHuns céopa nHdopmaumu. Napametp
yKa3bIBaEeT, K KAKOMY Habopy AaHHbIX OTHOCUTCH KOMaHAa.

Jo6aBneHne gaHHbIX

OTa nukTorpammMa npegHasHayeHa ans BoO306HOBMEHMSA NpMeMa AaHHbIX, KOTOPbIA 6bif
npepBaH KOMaHAoM OKOHYaHUs NpuemMa faHHbIX. [JJaHHas koMaHga HyXaaeTcs B napameTpe,
onpenensioLem, K KakKoMy Habopy AaHHbIX 6yaeT 4o6aBnATLCA MHGOPMaLUS.




MapameTpbl

B koMaHgax, KoTopble OpraHuU3yroT COXPaHeHe MacCMBOB AaHHbIX, NOCTYNatoLLmX oT
0aT4MKOB, NCMOSb3YIOTCA cneuunanbHble napaMeTpbl. KpacHble, CuHue 1 xxenTble Habopsbl
JaHHbIX NpefHasHaveHbl onsa 3anucy nHgopmaumn. MNuktorpammel 0,1 ¢,1,0 ¢,10 ¢ 1 gaTymka
Kacanwus, nogknto4eHHoro K MopTy 2, ykasbiBatoT HacToTy npuema gaHHbIX (C — 0603HavaeT
cekyHAbl). KpacHblii, CUHWIA 1 XEeNTbIA HA6OPbl AaHHbIX C CUHEN KaMol 1 6e5biM (DOHOM,
cnyxarT A5 nony4eHns 3Ha4yeHnn COOTBETCTBYIOLLIEro Habopa.
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Mpumep: nporpamma npuema gaHHbIX A4S OA4HOro AaTtymkKa

OTa nporpammMa MHULManmManpyeT oatynk TemnepaTypbl, MOAKMOYEHHbIN K [NopTy 3, 1
CBA3bIBAET €ro C CUHMM HabopoM AaHHbIX. 3aTeM BKioYaeTcs namna B n HaunHaeTcs npuem
JaHHbIX OT Aatyuka Temneparypbl C MHTEPBANOM B 1 CEKYHAY, KOTOPbIA NPOJOmKaeTcs, noka
narymk KacaHus, nogknioyeHHbin K MNopTy 1 He 6yneT HaxaT. Mocne HaxaTusa KHOMNKK
fartumnka KacaHus npyvem JaHHbIX npepbiBaetcs u namna B BbiknioyaeTcs. Hepes 8 cekyHa
JaHHble OT gaTtdmka TemnepaTypbl HAYNMHAKOT COXPAHATLCA CHOBA, NokKa gatyvk KacaHus He
OyOeT HaxxaT BHOBb. [locrne 3Toro npMem faHHbIX B CUHUIA HAbop npekpaLlaeTcs
OKOHYaTeSbHO.
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0000

Mpumep: nporpamma npuema faHHbIX ANs ABYX AaT4UKOB

OTa nporpamMmma nHuumanuanpyet gatumku Temnepatypbl n OCBELLEHHOCTH,
NoAKmtoYeHHble K MopTam 2 1 3 COOTBETCTBEHHO, ANA NOAyYeHMs HABOPOB AaHHbIX. 3aTeM
NOeT NpUeM JaHHbIX OT KaXXAO0ro Aar4vka B pasHbix TeMmnax. [ocne Haxatmsa gatymka
KacaHusa 3akaHumBaeTcs c60p AaHHbIX OT 060UX OATHUKOB.




SAITPY3KA NMPOIPAMMBbI

Mocne cozaaHna NporpaMmbl B pexxmme KOHCTPYMPOBaHUSA HaXXMUTE B MEHIO
Ha KHOMKY , YTOGbI 3arpy3uThb nporpammy B RCX.

YIMTPAXHEHWHA

YnpaxHeHue 7

CospanTe nporpammy € AByMs 3agadyamMu, BbINOHAEMbIMU O HOBPEMEHHO. PelueHve
nokasaHo BHU3Y.

1. B nepBoi 3agade 3anvcbiBaloTcA nokadaHua pgartydnka OCBeLLEeHHOCTU KaxKable 2
cekyHAbl. OgHOBpeMeEHHO paboTaeT MOTOp A Ha NOMOBUHY MOLLHOCTW. [locne HaxaTtus
Jatdvka KacaHus MoTtop A 0CTaHOBUTCA 1 COOP MHpopMaLmMm NPeKpaTnTCs.

2. Bo BTOpoi 3apa4e namna C BKNOYaAETCA HA HU3KYIO MOLLHOCTb, M YPOBEHb MOLLIHOCTHU
Bo3pacTaeT kaxable 2 cekyHAbl. Jlamna C BbiknoyaeTcs nocse paboTbl HA NOMAHYIO
MOLLIHOCTb B Te4yeHue 5 cekyH.

3arpysuTte 1 3anycTute nporpaMmy.




YPOBEHb 5

YpoBeHb 5 — camblii BbICOKMIA. OH COQepXNT BCe KOMaHbl, NapameTpbl U CTPYKTYpPbI U3
pexvmMa KoHCTpympoBaHue NaToro ypoBHS, NAOC UMEET BCE BO3MOXHOCTU npuema
WHpopMaummn. Kpome TOro, Ha JaHHOM YpPOBHE MOXHO MnucaTh nporpamMmMbl 06paboTKu 1
aHanusa faHHblX. [10 ymonyaHuio Ha NATOM YPOBHe npeasiaratoTcs TONIbKO CBETOOpbI
Havasna n OKOH4YaHusA nNporpammsbl. [anuTpa KoMaHg UMeeT TPW BIIOXKEHHbIX NanuTpbl:
VnpaeneHune n OanHble, G-Kog, Bei6op VI.

W e SR

YnpasneHue n [laHHbIe

KomaHfpbl 3To nanuTpbl NO3BOMAIOT co3aBaTb NporpamMmebl, UCNOSb3YOLLNE BCe
Bo3MoXHOCTU RCX. OHu cnyxart ana ynpasneHua mogenamMmum mn npmemMa oaHHbIX OT AaTHMKOB.

[ononHuTensHble BO3MOXHOCTU NATOrO YPOBHA COAepXar:
npYMeHeHVe nepemeHHbIX B nporpammax ang RCX;
pa3Hoe 3HayeHVe BPEMEHHbIX MHTEPBAOB MEXAY 3amMepamu;
ynpasneHne RCX kak Hanpsmyto, Tak u 4yepes VIHTepHeT;

- MporpamMmHble CTPyKTypbl XKAK NoKa;
60s1bLUE LMKIIOB U BETBIIEHWI MO YCITOBUIO.

OTM BO3MOXHOCTM NoApo6HO onucaHbl Ha Web-cante
http//www.lego.com/dacta/robolab.

G-Kop
G-Kop — MOLUHbIN MHCTPYMEHT A1 06paboTKM SKCMEPUMEHTANbHBIX AaHHbIX.
Mporpamma Ha G-Koge Takxe co3gaeTcs B OKHe Mporpammbl.

BHumaHue! He 3anuckiBante BMecTe G-Kog—nporpammy 1 nporpaMmmy ynpasnieHus u
cbopa faHHbIX B OQHOM OKHe. [1onb3ynTech pasHbiMKU CTpaHULaMM.

Bbi6op VI
BbIBOOWT Ha 9KpaHe OKHO nosb3oBarens Aas npocMotpa VI-haninos 1 oTKpbITUS UX A4

MCMONb30BaHNA B NporpamMme.




OpHaxpbl 3anyctvs nporpammy RCX, npegHas—
HayeHHyto ona céopa AaHHbIX, Bbl MOXETE 3arpy3nTb
Nosy4eHHble OaHHble A1 NPOCMOTPa, CPaBHEHUS 1
aHanunsa. OKHO NMpuemMa JaHHbIX NO3BONSET nepe—
HecTn cobpaHHyto nHopmaumio n3 RCX B KOMMblO—

Tep 1 BbIBECTU €€ B BUAE AvarpamMmmbl. Kaxabin
Habop OaHHbIX MOMELLIAeTCsl Ha OTAENbHOW CTPaHULIE B
OKHe [IaHHble.

Mpu nycTtom okHe [JaHHble paboTaeT TONbKO
kHonka lMpuem paHHbIX.
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HaxmuTte Ha 3Ty KHOMKY, YTOObI NOYy4nTb k
naHHble ot RCX Ha komnbloTep. RCX

JOJSKEH 6bITb BKNIOYEH U HAXOAUTLCH PAOOM C
WH(PaKpacHbIM NepeaaTvnKoM.

Hab6op paHHbIx 3arpyxaetcsa n3 RCX B OKHO
HaHHble. Kaxabih Ha6op AaHHbIX NOMeLLaeTcs Ha
€ro co6CTBEHHYIO CTpaHuly. Ecnmn Bo Bpemsi paboThl
nporpamMmmbl faHHbIe NOy4YeHbl 60nee 4Yem ¢ OGHOro
Jatyuka, To Npu 3arpy3ke Ans Kaxaoro Habopa
JaHHbIX aBTOMaTU4eCKM OTKPbIBAETCSt HOBas
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cTpaHuua.

Korga 3arpyxaetcs 6onee ogHoro Haéopa
JaHHbIX, OTKPbIBAETCHA MafieHbKOe OKHO, B KOTOPOM
COo06LLaeTCsl, CKONbKO HabopOB AaHHbIX ObISIO
3arpy>eHo. [1o06aBo4HblE CTPaHULbl BHOCATCS B
pasgen Cnvcok cTpanuy Hasuratopa.

Mpwn HopmanbHbIX yenosusax RCX coxpaHsert
okono 1 000 3Ha4eHwui.




MokagaHusa gaTymka OTKNaabIBaloTCA Ha OCK ), BPeEMs — Ha ocu x. [epBbIi rpadmnk
n3Ha4anbHO KpacHOoro LeeTta. Habop AaHHbIX, NOKa3aHHbIX Ha rpadmke, COXpaHaeTcs B
namaTu (“Begpe”). B ogHOM Bepe MOXeT 6bITb COXPaHEHO HECKOSIbKO HAOOPOB AaHHbIX.

Bun faHHbIX MEHSIETCS Npy ykasaHun HOBOro Tuna rpadvka.

Bug rpacpmka
LLlenkHute / YTOObI UBMEHUTb
30€eCb, YTOObI - dhopmar oTobpadkeHMs
U3MEHUTb LiBET i [AHHBIX.
I | Rl
BEJpa, B KOTOPOM rela VAW
6yOyT XpaHUTLCA e Kk ’MHCprMeHTbI
N oTobpaxkatbcs - rpaduka
.
HOaHHble. No3BOSIAOT
o M3MEHSATb MacLUTa0,
T8 ABUratb rpacuk,
aHanM3MpoBarh ero
B OTAENIbHOM OKHE Y
JEI.I II\II.I .ZIP.I J-\IJ.I i s l:-l\Il.l FIH l:i.'.'. !\IJ.I Lt i MHoOroe p'pyroe.
Beppa

LLlenkHUTE 1 BblIGEpUTE OOHO U3 OECATU BO3MOXHbIX
BeZEep 418 COXpaHeHus aaHHbIX. 3afaTth pasnmyHble LBeTa F
NONEe3HO AN pa3feneHns JaHHbIX pasHbiX 4ATYMKOB UMK
pasnun4HbIX NporpamMm B pamMKax ogHOro npoekTta.

HaseaHue Bepep
LLlenkHyB Ha none nog BegpomMm, Bbl OTKPOETE OKHO, B
KOTOPOM MOXHO [aTb Begpy UMS.

Ecnu Bbl XOTUTE NOMEHATL Ha3BaHWe, TO LLESNIKHUTE Ha
nosne nog segpom u BrnevyartamTe HOBOE MMS.




TNIMbl TPAOUNKOB

pacdhvk, oTobpaxkatoLLmii BaLlln faHHbIe, MOXET ObITb NPeACcTaBeH B HECKOSbKUX
dopmartax. LLlenkHuTe Ha rpadunke 1 BoibepuTe hopmat, B KOTOPOM AaHHble OOSMKHbI ObITb
oTO6paxeHsbl. BeibpaTb MOXHO JIMHUIO C TOYKaAMU, JIMHWUIO, TOYKK, CTONGYaTyo agnarpamMmmy u
TabnunLy YNCNOBbIX 3HAYEHWIA.

Habop faHHbIX aBTOMaTU4eCKN BblYEPHYMBAETCS B
dhopmare NMUHUN C TOHKaMMU.

P I L 12

Cton6yaras guarpamma

DcnsmesmocTe ]
Cton6yartas guarpamma — S0.0-
3P PeKTUBHBIN CNOCO6 NokasaTb e
TEHOEHLMIO UBMEHEHMS OaHHbIX:
NOCTOSIHCTBO, YBESINYEHNE,
YMEHbLLEHNE. 2.0-

X0

1n.0-

nn-{ ! 1 ! ! ! ! ! T i
0 1M 2 3 4M 00 RODD YO0 80D AO0 1000
Hpemn [cex|

Tabnuua YNCNOBbIX 3HA4YEHUN

YucnoBble 3HAYEHUS NPEACTaBAOTCS OBYMSI KONMOHKaMM Anst Kaaoro Habopa AaHHbIX.

1.2] B NnepBoOW KONMOHKE 3arnucbiBaeTcs BpeMsi 3aMepa, BO BTOPOW — NOTyYEHHOE B 3TOM 3amMepe
nokasaHue gaT4ymka.

B aTom npumepe oguH Habop AaHHbIX.

Homep 3amepa = == KOJIOHKM Habopa JaHHbIX
| B 1
B
0 0000 41,000
i [oma om0
z T T
3 E f41.000
[ 004l 41,000
5 0050 |40
B 41,00
7 [
B 0060 __ 4T 000
] 0oan  [41000
10 0200 41,000

BHumaHue! Bbl MOXeTe mnopTnpoBaTh TabiMyHble AaHHble B pasgese npoekTta [Npuem
OaHHbIX. 3Ta BO3MOXHOCTbL Nogpo6HO onncaHa HaWeb-cante
http//www.lego.com/dacta/robolab.

o

YT106bI NPOCMOTPETL OQHOBPEMEHHO HECKOJTbKO HABGOPOB AaHHbIX, NepenanTe K
apyromy pasgeny npoekta — [NpocmoTp n CpaBHEHUE, (CM. CeayoLLyo CTpaHuly).




Pazpgen npoekTa NpocmoTp 1 CpaBHeHWe NO3BONSAET YBUAETL BCE AaHHblIE OOHOBPEMEHHO.
Mo ymon4yaHuio Ha 3KpaH BbIBOLATCA rpadovkm BCEX HAOOPOB AaHHbIX.

Ha aTton cTpaHuue nokasaHbl rpadoukn gaHHbIX,
3aHeCceHHbIX BO BCE LBETHbIE Beapa

(c 1 mo 10).
LLlenkHuTe 3aechb, YTOOLI k \
Bbl6paTb rpacuk OQHOro
Habopa JaHHbIX 4=
(opgHoro “Begpa’”). i
[
-
LLlenykom Ha KHomMke ¢ rpadokoM MOXHO ’f. |
M3MEHUTL CMOCO6 OTOBPAXKEHMS AAHHbIX. Fors

[1 i
el o WY
Ll 100 N 3 400 50 LN 700 10E S50 nE

Pymraen jou|

MapameTpbl rpadmka MoryT 6bITb U3MEHEHbI NpK
NMOMOLLM creLmasnibHOro Habopa MHCTPYMEHTOB.

B pasgene lNMpocmoTp 1 CpaBHeHWEe MMeeTCs Tpu LabnoHa, KoTopble MOryT 6bITb
NCNosb30BaHbI 411 NPOCMOTPa HABOPOB AaHHbIX, COXPaHEHHbIX B “Begpax’:

MpocmoTp
Mo3BonseT yBnaeTb rpadmkn HabopoB MoObIX LBETOB.

T

LLlenkHuTe 3aechk, YTobbI k
Bbl6paTh LLUAGIIOH.

LEE T E




CpaBHeHue
[aeT BO3MOXHOCTb YBMAETb M CPaBHUTL rpadomvkmn AaHHbIX U3 OBYX pas3nu4HbIX “Begep’.

/'\‘
Bbi6op k
Begpa
LLlenykom

BblbepuTe AaHHbIE
0N OTOGPaKEeHUS.

G- A ﬁ
- l’. T i T ! 1 d
00 100 200 BN 40 B0 B0 TA0 ENDROD 1000
D it i

N3mepeHne
MpepgHa3Ha4veH o NpoBEAEHMS CTAaTUCTMHECKOIO aHanm3a Bcex rpadmkos,
COXpaHeHHbIX B OOHOM U3 “Befep”.

A\

Cratuctuka
LLlenkHute ons
OTOBpaKeHust
CTaTUCTMHECKOM
NHgopMaLmn.

ol 1 M UM A U ORE TE AR AW IR
Frrmm e

AAA A

-
|

MOXXHO BbIHYMCIUTL 1 OTOBPA3UTE MUHMMATbHOE 3HAYeHue,
“ MaKkcuMarsibHoe 3HaveHue, cpefiHee 3Ha4eHne, OTKIOHEHe OT CPedHero,
HaKJIOH NNHUK, NoLLaAb MOL, KPUBOW.

OnpepeneHne 3TMX TEPMUHOB:
MaKkcMMarnbHOe 3Ha4YeHne — HamobosblLee 3Ha4YeHne B Ha6ope OaHHbIX;
MWHUMaAJIbHOE 3Ha4YeHune — HamMeHblLlee 3HavYeHne B Ha6ope OaHHbIX;
cpenHee 3Ha4YeHue — cpeaHee 3Ha4YeHne Bcex AaHHbIX B Habope;
OTK/TOHEHME OT CPeHEro — BENMYMHA, Ha KOTOPYHO 3Ha4YeHme OTIM4aeTcs
OT cpefHero no Habopy;
HaKJIOH NTMHUN — BeJTM4YMHa cpeHero HakroHa Bcex JINHUI rpacbvu(a;

nioLlanb Nnof KpMeon — nnowanbs urypsbl, orpaHuyeHHon rpaddukom 1 OCbio X.




JononHutenbHble onepauun
B wa6noHax MpocmoTp, CpaBHeHue unv UsmepeHune faHHbIe MOryT GbITb BbIBEAEHDI
B HECKOJIbKMX hopmarax:

JIVHUSA C TOYKaMU;
TIVHUS;
TOYKM; Jl' JL

crtonbyaras guarpamma;

| |]1.2

TabnMLa YMCroBbIX 3HAYEHWUIA.

Ecnu Bbl X0TUTE Npogenatb 60nee CoXHbIe BbIYUCIIEHMS, YEM MO3BOMAOT BO3SMOXHOCTHU
wabénoHa UsmepeHus, To nepenagute B cnemyoLmin pasgen npoekra — BelumcneHus.

BHumaHwue! J1iobyto cTpaHuLy NpoeKTa Unm BeCb NPOEKT Bbl MOXETE 3KCMOPTMPOBAaTL B
apyron coopmar. [ns aToro BOCMONb3ynTeCh KOMaHAonm JKEnopT (MeHto @asis). CTpaHuubl
pasgenos NpocmoTp 1 CpaBHeHWe, BbluncneHns coxpaHseTcs B BUAE TEKCTOBOWN TabnuLbl.
Ctpanuupl pasgenos XXypHan v lMporpammbl coxpaHstoTes B hopmare JPEG.

Il ] 4412 4]
vz segl ]

UHcTtpymeHThI Mpachuka

LLlenukom Ha kHonke [_]] B nHCTpymMeHTax padhmka oTKpbIBaeTCS pacLUMPEHHOe OKHO
rpadunKoB.

/E Cnucok
rpachukoB
LLlenkHuTe Ha
Ha3BaHWWM Habopa
JaHHbIX, YTOObI
BbIOENUTb €ro rpadvk.

B 9TOM OKHe Bbl MOXETE YBUAETH YNCIIEHHOE 3Ha4YeHue No6on ToUKK rpaduka. Ons
3TOrO LWENIKHUTE Ha paboyem Nose 1M YCTaHOBUTE LIEHTP yKa3aTtens B UHTEPECYHOLLEN BaC
TOYKe.




BblIMNCINIEHWUSA

Paspen BblumcneHus Nno3BonseT NpoBeCTM MaTeMaTMyecKyto 06paboTKy AaHHbIX,
nony4eHHbIx oT RCX. Bbl MOXeTe NPOCMOTPETL AaHHbIE B hOpME pasnnyHbIX rpatnkos nim
B BUAe 4YMCNOBbIX 3HaYeHUn B Tabnuue. iHdopmaumsa MOXeT ObITb NpoaHanu3anpoBaHa Kak ¢
MOMOLLIbIO MPOCTbIX BbIYNUCIIEHWI, TaK U MYTEM CITOXXHOM 06paboTKM C UCMOSNb30BaAHNEM
crneumnanbHO COCTaBEHHbIX MporpamMm.

WMHCTPYMEHTbBI OBPABOTKW

C nomoLubio wabnoHa MHCTpYMeHTbI Bbl4UcneHu 1 MOXHO NpeobpasoBbiBaThb
SKCreprIMeHTarnbHble AaHHbIEX C MNOMOLLIbIO MaTeMaTuHecKnx onepaumnin u yHKLUMR.

Mone _

[aHHBIX k ] |

LLienkHute —_- u'—'-ILLE m—

I ':I'l b1 |.|I| L1 T :||I| Rl‘l‘l B0 II:I'|'.I
3[echk 1 Bblbepute A i |
Habop aKcnepu— ma“ll
el

MEeHTasbHbIX Un . ﬂ . E

pacyeTHbIXOaHHbIX. E

Mone cpyHKLMIA -

LLIeTKHVTE 306Ch U LLlenkHuTe 3gech,

BLIGEpMTE MaTemaT/— 4TOOb! BbIOpaTh “Bed—

YECKYHO ChyHKLMIO po”, B KOTOpPOE BynyT
NMoMeLLeHbl pe3ynbTaThbl
BbI4NCIIEHUNA.

Mpeo6pa3oBaHue paHHbIX

LLlenkHUTe Ha none OaHHbIX U YKaxute Habop
OaHHbIX, KOTOPbI JOIMKEH y4acTBOBaTh B
npeobpasoBaHun. BMmecTo Habopa AaHHbIX MOXHO [E'}
NCMoJib30BaThb MOCTOSIHHOE YMCIIO (BBEOUTE €r0 B E-}
none nog nukrorpammont N). LLienkHuTe Ha none
PYHKLMA 1 BbibepuTe PyHKLMIO, KOTOpas byaeT E
y4acTBoBaTh B nNpeobpasoBaHuu. [JOCTynHble !
MaTtemarnyeckme OyHKLUMMK: CITIOKEHWE, BblYUTAHNE,
YMHOXeHuWe, fefnieHue, cos, sin, tg, exp n In.
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Mpumep: kanmbpoBka

B aTOM nprvmepe gaHHble 3aMepoB TeMMepaTypbl
nenarca Ha 100 n 3aTem K pesynbtaTty godasnsetcs 10.
PesynbTathl 3aHOCATCA B cnpeHeBoe “Befpo”. Obpatute
BHUMAaHME, KaK 3Ha4eHNsi Ha OCU ) UBMEHUSINCL Nocne
KanmopoBKU.

Mpumep: BblYUCNEHUE

B aTom nprvmepe Habop AaHHbIX U3 CMHero “Begpa”
npeo6pasosbiBaeTCs No popmyne: 5 - sin (3Ha4eHne 13
cuHero Habopa).

PegynbTtat 3aHOCUTCA B CUPEHEBOE “Beapo”.

CoctaB noner nop rpacmkomM 3aBUCUT OT BbIGPaAHHOM
dyHKUMN.

o o sl ols ole mln e ole el ol el

BHumaHue! B aToM npumepe ong Bbl4MCieHUa Sin
MOXXHO MCMONb30BaThb TONIbKO OAHO “BeApo” Uiu 3Ha4YEHME.

YITPAXHEHWHA

YnpaxHeHue 8

OTtkponTe npoekT BpalueHne na pasgena lNpumepbl NpoekToB. Beibepute cTpaHuly
BbluncneHun nog HassaHveM BpalleHue yrnosoro gatymka v yoeourech, YTO Ha CTpaHuue
BbIBOAUTCS WabnoH MHCTpyMeHTbl 06paboTKm 1. [JaHHbIe kKannubpoBaHbl AN onpeaeneHuns
yucna o6opoToB Aarymka MNMosopoTa (9TU AaHHblE HAXOOATCA B OpaHXeBOM “Bedpe”) nytem
JeneHuvs ux Ha 16 n no6asneHus 0. Pe3ynbTaTkl 3aHeCeHbl B CUPeHeBoe “Befpo’.

Yucno nokasaHuin gatymka (16 nmnynbcoB Ha 1 060pOoT) onpegenseTca NyTeM geneHus
Ha 1, a He Ha 16.
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| 1416 ofiopora 16,000 0,000 | Dfiopare:

YnpaxHeHue 9

Mocne BbINONHEHMA ynpaXkHeHus 8 BbibepuTte pasnen MNpocmoTp n CpaBHEHWE W LLIAGNOH
CpaBHeHue B Hell. Bbibepute opaHxeBoe 1 cupeHeBoe “Beapa” ons cpaBHeHus. Ha rpadvke
WCXOLHbIE OaHHble NOKa3aHbl OPaHXeBbIM LBETOM, a KanMbpoBaHHbIE — CUPEHEBbLIM.
PaBHO3Ha4HbI N1 gaHHbIE?

BepHutech B BbluncneHus. lNogcuumrante 4icno 060poToB NyTeM AeneHns JaHHbIX B
opaHxeBoM “Befpe” Ha 16 n gobaeneHus 0.

Bbi6epuTte NpocmoTp n CpaBHeHWE cHoBa. I3ameHunuce nu gaHHbie?




WMHCTPYMEHTbBlI OBPABOTKW 2

LLla6rnoH cnyxuT Ans nocTPOeHNs rpackoB 3aBUCMMOCTM NOKa3aHWin OOHOro Jarymka ot
LPYroro, 4To No3BOJISIET, HANMPUMEP, HANTN CBA3b MEXY OCBELLEHHOCTLIO U TEMNepaTypom
WIN NpoaHanunavpoBaTh Apyrue CBs3u.

OTOT rpadmk noka—
3blBaET HaNM4ne unm
OTCYTCTBME KOPPENSLIN
MeX[y OCBELLEHHOCTbIO U
Temneparypon.

Bbi6epute, kakme
OaHHble 13
BbIGPaAHHOro
“Begpa’ OomK—
Hbl NCMONb30—
BaTbCs: OT/I0O—
>KEHHbIE B HEM MO
OCV X WK No .

LLlenkHuTte

30€eCb, YTOOBI
BbI6paThb k
“Begpo”, AaHHble

13 KOTOpOro 6ynyT

OTKMagblBatbcs Ha
ocu y.

LLlenkHuTte ’k\

3[0€ecCb, YTOOBbI

B

- - |

Lit ; }
@i @i e

Bbi6epute
“Be,D,pO", B
KOTOpPOE JOSKEH

Bbl6paTth “Begpo”, 3aHOCUTLCS
OaHHble N3 KOTO— MoJTy4€EHHbIN
poro 6yayT oTKna— rpaduk.
ObIBaTbCA Ha

OCU X.

[lna nocTpoeHns rpadmka MOXHO MCMONb30BaTh fobble AaHHbIE MCXOAHOro Habopa,
OTNOXEHHbIE B 3TOM HAabope MO OCU X, UJN MO OCU ), TO €CTb 3TO MOTYT ObITb NOKa3aHUS
JaTtdvka, Bpemsi, UM Homep 3amMepa.

Mpumep rpachmka

B aToM npumepe nHdopmaums, B3stas
C OCU y U3 cuHero “Befpa’, oTobpaxkaetcs
no ocu ¥, nHdopmauusi, B3stasd C OCU U3
rony6oro “Befgpa”, otobpaxaeTcs No Ocu X.

PesynbTupyroLmin Habop AaHHbIX
3aHoCUTCA B OpaHXeBoe “Begpo”.
MMonyyeHHbIN rpadmk nokasbisaeTt
onpeneneHHyo CBA3b MexXay OaHHbIMM.




WHCTPYMEHTBHI

OBPABOTKWN 3

LLIa6noH MHCTPYMEHTOB TPETLErO YPOBHS NpeaHas3HayeH st CTaTucTU4eckon o6paboTkm
rpadomkoB, ornpefeneHns nx HaknoHoB, AndepeHUMpPoBaHUA N UHTEMPUPOBAHUS.
C ogH1M HabopOM AaHHbIX MOXHO NPOM3BECTU HE 6onee AByX Npeobpa3oBaHui.
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@ LLlenkHute

30€eCb, YTOObI
BblOpaTb onepa—
Luo ons npeob—
pasoBaHusa gaH—
HbIX.
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PesynbTaTt

BCE HeobpaboTaHHbIE AaHHble U3 BbIGPAHHOMO
“Beﬂpa”.

MWHMMaJ1bHOE 3Ha4vYeHune Ha60pa OaHHbIX N3
BbIGpaHHoOro “segpa’.

MakcunmMalsnibHoe 3Ha4YeHune Ha6opa JaHHbIX N3
BbIGpaHHoOro “segpa’.

cpefHee 3Ha4eHWe Habopa AaHHbIX U3 BbIGpaHHOro
“Beﬂpa”_

3Ha4eHVe CTaHOapPTHOro OTKIOHeHUs Habopa
LaHHbIX.

3Ha4eHue cpefHero HakoHa rpaduka Habopa
OaHHbIX.

3Ha4eHve nnowaamn nom rpacukom OaHHbIX.

JIMHNA, KOTOpasd ABNAETCA Fpad.)l/IKOM npon3BoOHbIX OT
MncxogHoro rpanMKa OaHHbIX.

NUHWS, KOTOopast ABNSETCS rpadokoM MHTerpana ot
MCXOOHOro rpadmka AaHHbIX.

CpefHss NUHMS BCEX HaBOPOB AaHHbIX 13
BbIGpaHHoOro “Begpa’.

Hausy4llee NMMHeNHoe NpuénmxeHe Habopa AaHHbIX
(nMHerHas annpokcumaums).




WMHCTPYMEHTbBlI OBPABOTKWN 4

LLIa6noH MHCTPYMEHTOB YETBEPTOr0 YPOBHS ABASETCA MOAUdUKALMEN NPOrpaMMHOro
o6ecnedveHus LabVIEW, cxoxen co cpefoi nporpammupoBaHus B KOHCTpynposaHun 1
NO3BOSAIOLLEN UCMOMb30BaTb (PYHKLMM 06PaAbOTKM SKCNEPUMEHTASNIbHBLIX AaHHbIX. B HEM ecTb
OOMNONMHUTESbHbIE BOSMOXHOCTM MO CpaBHEHMIO C YPOBHEM 3.

Saia [Jpises o

rEr—

LLlenkHute

3[0€eCb, 4YTOObI ik

OTKPbITb dt . _ _ _ _
- Ll i) 1'm Eli R ] i LN

nporpammy 4-ro >

YPOBHS.

B wabnoHe Bbl MOXeTE co3faTb HOBYIO nporpaMmmy VIHCTpyMeHTbI 06paboTKu 4 nnu
OTKPbITb Y>Ke CYLLECTBYIOLLIYIO TaK Xe, kak B pasgene KoHcTpympoBaHue. Nporpamma
OTKPbIBAETCA B OKHE, HANoOMWHaloLLLEM OKHO pasgena KoHcTpynpoBaHue.

Manutpa KomaHp,
wabnoHa
UHCTPYMEHTbI
06paboTku 4.

3peck B Buae rpaduka
oTob6paxaeTcs pesynbrar
paboTbl NporpaMmsl.
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Mporpamma VHCTpyMeHTbl 06paboTku 4, npegnaraeMas no yMoa4aHuio, BbIMOHAET
06paboTKy KpacHOro Habopa AaHHbIX: OCPedHSET peayfibTaTbl U 3aTeEM ABaXbl MHTErpupyeT
nx. MNonyyeHHble faHHbIe NOMeLLaTCa B KOPUYHEBOE “BeApO” N HAHOCATCA Ha rpadvk.

MHcTpyMeHTbI 06paboTKM 4 atoT BO3MOXHOCTL NpofesbiBaTb 6onee AByx
BNpeobpasoBaHni aHHbIX.




Mpumep nporpammbl B Lia6noHe MHCTpyMeHTbI 06paboTku 4
OTtkpowiTe NpoeKkT BpalleHne (nanka Nprmepbl NpoekToB). Beibepute cTpaHuLy ¢
pacyeTtamu nog HassaHneM Pac4yeTHoe Bpems. Ota nporpamma 6epeT faHHble 3aMepoB

OCBELLIEHHOCTM 13 CUPEHEBOro Habopa, paccUUTLIBAET BPEMS KaXKA0ro nonyobopora 1
3aHOCUT NOJYYEHHbIE AaHHbIE B KOPUYHEBLIN HAboP
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Cnepytollasi nporpamma pacnpefensieT faHHble KpacHoro Haéopa rno ocsiM XU J,

YMHOXaET 3HAa4EHMNs MO OCU J Ha 2 1 3aTeM CHOBa COELMHSET BCIO MHpopMauumio. PesynbTar
3aHOCUTCS B KOPUYHEBLIN HAbopP.
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MHCTPYMEHTbBI OBPABOTKW 5

UHcTpyMeHTbl 06paboTky 5 NpefocTaBnsioT HeorpaHnYeHHbIe BO3MOXHOCTU
MaHuNynMpoBaHUsA AaHHbIMU.

Ecnun Bbl X0TUTE BOCNOMb30BATLCA STUMU MHCTPYMEHTaMK, 06paTuTeCh Ha CanT
http://www. Lego.com/data/robolab.




JKypHan npefgHasHa4eH ans onucaHunsa npoekTa. B XXypHan nonesHo 3aHecTu
hopMYNMPOBKY NPOBIEMbI, PACCMOTPEHME KOTOPOWM ABASETCS LENbI0 NPOEKTa, rmnoTeay,
CBOM COOBpaxeHUs 0 npepnonaraemMblx peaynbrarax, aHanmsa nonyyYeHHbIX pesynsbTarTos,

doTorpatunm 1 pUCYHKW.
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LLlenkHuTe 3pechb,
4YTOObI BbIOPaTH
dopmart cTpaHuLbl

+ OnvcaHve cTpaHuLbl
OnvicaHuve npoekTa
KaptuHka

B xypHane npegnaraercsa Tpu bopmara ctpaHuupl: OnucaHue ctpaHuubl, OnucaHue

npoekrta, KapTuHka.

OnucaHue NpoeKTa — 3T0 TEKCT Ha OAHOW CTpaHuLIe.

B OnucaHum CTpPpaHuUbl eCTb MeCTO OJ1a TeKCTa 1 Ona opyrux ctpaHul U3 npoekTa.
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LLlenkHnTe 30ech,
YTOObI BblIOPaTH
CTpaHuLy nNpoekTa.

N3o6paxeHne
CTpaHuLbI NpoeKTa.



CtpaHuua KapTuHka ncnonb3yeTcs A1 BKIYEHNs
B MPOEKT KapTUHOK, 3anucaHHbIxX B goopmate JPEG ¢
NMOMOLLbIO OPYrMX NPOrpamMmM.

LLlenkHuTe Ha nukTorpamme OTKpPbITb, YTOObI
OTKPbITb OKHO, KOTOPOE MO3BOJUT BAM HANTU KapTUHKY.
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LLlenkHuTe 3peck, YTOObI
dreiauas | ~ [ OTKPbITb OKHO 415 Bbl6opa
o mm (PR ) = | KapTUHKMN.

Bbl6epVITe KapTUHKY, a 3aTteM LUEeNIKHUTE Ha KHOMKe OTKprTb. KapTVIHKa nepeHeceTcqa Ha
CTpaHuuly, U Bbl CMOXeTe BHECTU TEKCT A1 ee onncaHus.
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He 3abynbTe 006aBUTb AOMNOMHUTENbHBIE CTPaHULbI LLIENTYKOM Ha KHOMKE F . Ecnn BbI
N3MEHUTE TOSMbKO TUM LWabfioHa 1 He CAenaeTe HOBYIO CTpaHuLy, TO MHpopMaums, KotTopas
6bln1a Ha cTapou CTpaHuue, nponager.



NYBJIINUNKALUUSA

Pasnen npoekta MNMy6nvkauma NpUMeHsieTca ot co3gaHus Npe3eHTaumm Ha aKpaHe U1
B NIHTepHeTe, a Takxke gns neyartun otyeta Ha npuHTepe. LLenykom Ha kHonke My6nukaums
Bbl OTKPbLIBAETCS OKHO, KOTOPOE MO3BOJSET BbibMpaTh CTPaHMLY NpoekTa ana nybamkaumm.

Mpun oTKpbITUM OKHa pasgena Nybnvkaumsa Bce CTpaHuLbl 6yoyT UMETb METKN,
NnokasbIBaloLLMe, YTO OHM BbiOpaHbI 418 ony6nukoBaHus. [JBOMHOM LLEeNYOK oTMeYaeT
CTpaHuULy UM CHUMaeT METKY. ToNbKO OTMeYeHHbIe CTpaHuLbl 6yayT oTo6paHbl Ans
nyénukaumm. Ytobbl UISBMEHEHUTb NOPAQOK CTPAHWUL, LLENKHUTE Ha OOHOM U3 HUX U MELTIEHHO
NepeMeCTuTE ee Ha HOBOE MECTO.

WEB

LLlenkHuTe 3a€ech,
YTOObl KOHBEPTU—
poBaTb BblOpPaHHbIE
cTpaHuupbl B HTML-

MpeseHTauus k >

LLlenkHute
3[€eCb, YTOObI

Ha4aTtb Npe3eH— dopmar.
Taumio Ha 3KpaHe
KOMMbloTEpa.

Mevatb

LLlenkHuTe 30echb,
4TOObI OTNeYararb
BbIGpaHHbIE CTPaHULIbI.
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[ BOMHbIM YT106bI
L eNT4KoMm NepemMecTuTb
cTaBuTCS Unu CTpaHuLy, LWenKHN—
CH/MaEeTCs MeTKa. Te Ha ee 3anucu u
YKaXuTe HOBOE
MECTO B CMMCKe.




Mpe3eHTauusa

Mocne BblGOpa CTpaHuL, LLEeNYKOM Ha KHorKe MNMpe3eHTauua HauMHaeTcs JeMOHCTpaLums
cnamngoB Ha aKpaHe KoMMbloTepa. BelbpaHHble BaMK CTpaHWULbl MOKa3biBalOTCA 0gHa 3a

OPYromn.

HazeaHune
CTpaHuLbl

LLlenkHuTte k CTpaHuua npoekTa

3[ecb [ BO3B—
parta B OKHO
My6nukaums.

YnpaBneHue npeseHTauuen
BbI MoxeTe ynpaenatb npeseHTau,mePl C NMOMOLLbIHO KHOMKW Ha nynbTe.
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LLlenkHuTe &k) lMokasbiBaeT HOMep CTpa— LLienkHuTe
3[0€ecb 01 BO3— HULbI U OBLLee YnCIo 3,E|,er, YTOObI
Bpata K npegblay— CTpaHuL, B npeseHTauuu. nepeﬁm K cne—
e cTpaHuLe. JOyioLLer cTpaHuLe.

WEB

Mocne Bbl6opa cTpaHuL, Lwen4dok Ha kHornke WEB nossonut cosgats WEB-BapuaHT

npeseHTauumn.

Mo 3aBepLUeHMM NPOLIeQypbl B OKHE
6yneT nokasaHo UMs Nanky npe3eHTauun,
cogepxalen HTML-¢pannel, n ee
MECTOIMOJIOXXEHNE Ha BaLLEM
KOMMbIOTEpE.
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