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Gur. 1

(57) Abstract: The invention relates to robotics, and more particularly to electrical construction kits for children. The technical result
of the invention is a simplified design and is achieved by a method for teaching programming in which logic elements are placed on
a programming board and connected to contact cells, wherein the mutual position of said logic elements determines an executable
programme code; a control unit then carries out a hierarchical interrogation of pairs of said contact cells in order to determine the
identifiers of the logic elements, wherein the control unit also activates signalling lamps in the line corresponding to the contact cells
under interrogation; the control unit decrypts the identifiers, and the programme code corresponding to the position of the logic elements
is written to a memory, said programme code is compiled and its correctness is verified, wherein if an error is found in the programme

[npodondcenue Ha cnedyvioueti cmparuye]
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Ony6mkoBsana:

—  C OMUEHIOM O MeXCOYHAPOOHOM noucke (cmamwvi 21.3)

code, a corresponding message is displayed on a graphical interface of the control unit, and a signalling lamp is activated in the line
in which the error was found; if the programme code is correct, a corresponding message is displayed on the graphic element, and the
programme code is transmitted to a communication and control unit which writes the programme code to a memory for subsequent
execution by means of the transmission and receipt of signals from electronic units.

(57) Pedepar: M300peTeHHEE OTHOCHTCA K POOOTOTEXHHUKE, 8 HMCHHO K 3JIEKTPHYCCKAM JCTCKHM KOHCTPYKTOpaM. TEeXHHYECKHM pe-
3y IbTATOM H300PETCHHA ABIICTCA YIPOIMEHHE KOHCTPYKIHH, KOTOPHIH JOCTHUTACTCA 3a CUET TOTO, UTO CIIOCO0 00YUCHHA MPOTPAMMH-
POBAHHIO XapAKTEPH3YIOIMUICS pa3MEIICHHEM HA ILIATE JUIA MPOIPAMMHPOBAHHS W NOJKIFOUCHHEM K KOHTAKTHBIM SMEHKAM JTIOTHHE-
CKHX 3JIECMEHTOB, B3aHMHOE PACIIOJIOKECHHE KOTOPBIX OTPEACIIIET HCIMOMHACMBIA MPOTPAMMHBII KO, IIOCTIECI0BATEILHBIM HEPAPXHHC-
CKHM OIPOCOM OJIOKOM YIIPABICHHA AP KOHTAKTHBIX SYCEK A OMPEACICHIS HICHTH(HKATOPOB JOTHUECKUX 3JIEMEHTOB, IPH KOTO-
poM OII0K YIIPABICHHS TAKKE AKTHBHPYET CHTHAIBHBIC JIAMITEI COOTBETCTBYIOIIHE CTPOKE OTPOCA KOHTAKTHBIX TUCEK, pACIIH(PPOBKOH
0JIOKOM YIPABICHUS HACHTH(HKATOPOB H 3aNHUCHI0 B MAMATH IPOTPAMMHOTO KO, COOTBETCTBYIOMIETO PACIOIOKCHHIO TOTHUCCKIX
3NEMEHTOB, KOMITILIUEH MPOTPAMMHOTO KOJA H ONPEACTICHHEM KOPPEKTHOCTH €T0 BBIMONHCHHS, B CIyyac OOHAPY>KCHUS OIMHOKH
HCTOJHEHUS TPOTPAMMHOTO KOJa OTOOPKCHHEM COOTBETCTBYIOIIETO COOOMECHHA HA rpahuiecKOM HHTep(eiice 6oKa ynpaBIcHU]
H aKTHBAIHMECH CHTHATILHOM JIAMITEI COOTBETCTBYIOMICH CTPOKE, B KOTOPOH 0OHAPYKEHA OMMOKA, B CIy4Ac MPABHILHOTO BHITIOTHCHHUS
IIPOTPAMMHOTO KOJa OTOOPAKEHHEM COOTBETCTBYIOIIETO COOOMEHNA HA TPA(IICCKOM JIEMEHTE H NIEPeJajci MPOrpaMMHOTO KOJa
Ha OIIOK CBA3HU H YIPABJICHUSA, KOTOPEIA MPOM3BOJUT 3aIHCH MMPOTPAMMHOTO KOAA B AMATH JJIA IIOCICAYFOIIETO HCIIOTHEHHS TOCPEI-
CTBOM NIEPEAAYH H IIOJIYUCHHS CHTHAIOB C 3NCKTPOHHBIX GJIOKOB.
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CIIOCOBb OBYYEHUA NIPOTPAMMHPOBAHHUIO U KOHCTPYKTOP JJIAA
EI'O PEAJIM3AIIMHA

H3ob6peTenne oTHOCUTCS K pOOOTOTEXHHMKE, @& HMEHHO K JJIEKTPHYECKHM JCTCKHM
KOHCTPYKTOpPaM.

M3 ypoBHS TEXHHKH H3BECTHa HMIPYIIKa-KOHCTPYKTOpP ¢ (YHKHHOHATLHBIMH OlOKaMu
[RU 2397000 C2 — 2010-08-20], conepxamas cOOpOYHBIE 3IEMEHTHI C COEAMHHUTEIIBHBIMU
CpeACTBaMU Il pa30OpPHOro COeOWHEHHs COOPOYHBIX JJIEMEHTOB, OTJMYAIOMIAACA TEM, 4YTO
BKJIFO4aeT B ceOs QyHKUMOHANBHBIE OJOKM C YKa3aHHBIMH COEJUHUTEILHBIMH CPEACTBAMH U
(GYHKIHOHAIBHBIM YCTPOHCTBOM, BBINONHEHHBIM C BO3MOXHOCTBIO OCYIIECTBIATH 3aJaHHYIO
GYHKIUIO, ¥ HUCTOYHMKOM OJHEPruH IS TUTaHHS (PYHKIHOHAIBHOTO YCTPOMCTBA, KaXIbIi
(YHKIMOHAIBHBIA COOPOYHBIM 3JIEMEHT COAEPXKUT IyCKOBOE YCTPOMCTBO, pearMpyroliee Ha
BHEIITHEE MEXAHUYIECKOE ITyCKOBOE BO3JEHCTBHE IUISl IPUBEACHUS B IeiicTBHE QYHKIIHOHATBHOTO
yCTpO#CTBa, NPH 3TOM IIYCKOBOE YCTPOMCTBO B KaXAOM (YHKIMOHAIBHOM COOpPOYHOM
3JIEMEHTE PACHOIOKEHO OAMHAKOBBIM 00pa3oM OTHOCHTEIBHO COCINHUTENBHBIX CPEICTB.

Henocrarkamy JaHHOTO aHayora sBJISIOTCS:

- HA3Kasl HarjsHOCTh COOPKHM KOHCTPYKTOpPA, H3-3a TOTO, YTO B AHAIOrEe OTCYTCTBYET
3JIEMEHT rpaduueckoro nHTepdelica, 4YTo NMPEensITCTBYeT HArNSAHOW JEMOHCTpalMK COOpaHHOR
CXEMBI B yIOOHOM [UIS BOCTIPUATHUS IpadiIeCKOM BUJE,

- IUTATEJBHBI [IPOLECC OTIaAKH COOpaHHOM CXeMBbI, M3-32 OTCYTCTBHS BO3MOXHOCTH
OTCJICKUBAHMS IIOJIOKEHUsIT M THUIOB MCIONB3YEMBIX COOpDOYHBIX JJIEMEHTOB, @ TaKXe
BO3MOXXHOCTH OTCJIE)KHBAHUSI OIIMOOK COOpPKM KOHCTPYKTOpa, 4YTO BEAET K YBEIMYECHHUIO
BpeMeHH cOOPKHU CXEMBI;

- HU3Koe yA00CTBO 3KCILTyaTallud M3-3a OTCYTCTBHS CIELIMATM3HPOBAHHBIX IOJOCTEH
JUISL XpaHEHHs (YHKIMOHATBHBIX OJOKOB KOHCTPYKTOpPa M MAapKHPOBOK, MOSCHSIOMIMX THII U
Ha3HAYeHHE KXAOTO QYHKIMOHATBHOTO OJI0Ka.

Taxke M3 ypOBHS TEXHHKH H3BECTEH NPOBOASAMIMN CTPOUTEIBHBIA 010K MOLYJIBHOTO
koHTakTHOTO THmna [RU 2552973 C2 — 2015-06-10], comepskammii: 1IONbIH KOHCTPYKTUBHBIA
3JIEMEHT, MMEIOIINI 10 MEHbIIEeH Mepe OQHY Mapy IIUIOB, BBICTYNAIOUIMX OT €ro BEpXHEH
YacTH, OTBEpCTHE, 00pa3oBaHHOE B €ro HUXHEH 4YacTH M B3aUMOJICHCTBYIOIEE C €ro
BHYTPEHHEH YacThblo, U OTBEPCTHE IIKIA, MPOXOMAIIEe 4Yepe3 IIUN M B3aUMOJAECHCTBYIOLIEE C
BHYTpeHHEH 4YacTBI0O KOHCTPYKTHBHOTO 3JIEMEHTa; 110 MEHBIIEH Mepe OAHY Iapy IPOBOIALIMX
JeTajel, pa3MEIIEHHBIX B OTBEPCTHAX IIMIIOB, BEPXHIOK 4YacTh IPOBOAAIIEH AeTaiH,

bopMUpYIOILEH BCTaBHOM 37EKTPOJ, KOHTAKTHBIM 3JIEKTPOM, TOPU3OHTAIBHO NMPOBENEHHBIA OT
1
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CTOPOHBI IMPOBOIALIEH ACTaNH, U COCAUHUTENIBHBIA 3JIEKTPOJ, IIPOBEICHHBIN OT HUXKHEH 4acTu
TIPOBOJAIIEH HE€TAlM; MOHTaXHYIO IUIaTy, Pa3MEIICHHYI0O B KOHCTPYKTUBHOM D3JIEMEHTE H
COIEpXKalllyl0 CXeMY C TIOJIOKHTEJIBHBIMH 3JIEKTPOJlaMH, CXEMy € OTpHIATeIbHBIMU
3NEKTpoiaMM U (YHKUMOHAIBHBIA y3€l, MPUYEM CXeMa C MOJIOKHTENbHBIMU JJIEKTPOAaMH
KOHTaKTUPYET C KOHTAKTHBIM DJIEKTPOJIOM II€pBOI MpoBOAsIIed AeTanu M3 KaXJI0i mapsl
IpoBOIAIIMX JAeTalell, obpazyeMoil B KadecTBe MPOBOIAMICH JCTAIH C TOJOXHUTCIBHBIMH
JIEKTPOJAMH, a CXeMa C OTPHUATEIBHBIMUA JJIEKTPOJAMH KOHTAaKTHPYEeT ¢ KOHTaKTHBIM
JIEKTPOJIOM BTOPOM MPOBOASAILEHN JETaTd U3 KaXIOH mapsl MpOBOISAIIMX JAeTanelt, oOpa3zyeMoit
B KaueCTBE NPOBOMAAIIECH NeTalH ¢ OTPULATEIBLHBIMHU JIEKTPOAAMH, TIPH 3TOM (YHKIHMOHAILHEIH
y3€ell 3JIEKTPHYECKH COCAMHEH € 3THUMH CXEMaMHU C IIOJIOKUTEIbHBIMU U OTpULATEILHLIMU
JIEKTPOJaMH; M OCHOBAHHE, Pa3MELICHHOEC B HUXXKHEH 4acTH KOHCTPYKTHBHOIO JJIEMEHTA H
cojaepxalllee 10 MEHbLUEH Mepe OAHY Iapy CKBO3HBIX OTBEPCTHH, NpeAHa3HAa4YEeHHBIX Ui
HaJIeBaHMs Ha MPOBOISLINE NCTAJIH,

Henoctatkamu faHHOTO aHajiora sBIsIOTCA:

- HU3KO€ yXOOCTBO OSKCIUTyaTallMd U3-32 OTCYTCTBUSI 3JIEMEHTOB JUCTAHIIMOHHOIO
yHIPaBJICHUs, KOHTPOJIS M BU3yalH3allUH, YTO HE IIO3BOJISIET OTCIICKHBATh TEKYIIEE COCTOSHHE
NpoBOASLINX OJIOKOB, KOHTPOJIMPOBATH UX pabOTy M CBOEBPEMEHHO BBIIBIISTH, M YCTPAHATH
HEUCIPaBHOCTH;

- HU3Kass (PYHKUMOHAJIBHOCTh H3-3a CHEHMM(PUKH CTPYKTYpbl ONOKOB, a HMEHHO
BO3MOJKHOCTH BBINOJHATH TOJBKO (PHKCUpPOBAHHBIN Habop omepauuii, KOTOpble OCHOBaHbI Ha
OpUHIUNAX  (QYHKIIMOHHUPOBAaHUSA  IPOBOAHUKOB W  3JIEKTPOIOB, 0€3  BO3MOXHOCTH
NIporpaMMHUpOBaHUs OJIOKOB U1 pacHIMpeHUs UX PYHKIHOHAIBHBIX BO3MOXKHOCTEH.

Haubonee Onm3kuM 1O TEXHUYECKOH CYIIHOCTH SIBISETCS KOHCTPYKLIHS IS
moaenupoBanus [RU 198156 Ul — 2020-06-22], BbimojsHEeHHas B BHJE TMOIJIOXKH,
BKJIIOYAIOIEH TPHU CKPEIIAEMBbIX MEXAY coOOH cios, MEpBBIH M3 KOTOPBHIX — TBUIBHBIH C
OJHOCTOPOHHE HAHECEHHOH Ha HEro 3JIEKTPHYECKOH CXeMOW — BBINOJHEH C Ma3amMu A
pasMellleHus B HMX IUIaT (YHKIMOHANBHBIX JJIEKTPUYECKUX DJIEMEHTOB U  CHaOXeH
HaHECEHHBIMH HAa HEr0 KOHTAKTHBIMH IJIOIMAIKAMU B 30HE COUYJICHEHHS! KOHTAKTHBIX 3JIEMEHTOB
IUIaT ¢ 3JEKTPONPOBOIAIIMMHI TpEKaMH, BTOPOH CION — IPOMEXYTOYHBIN — BBITIOJNHEH C Ma3aMH
JUISL pa3MEIEHHS B HUX MEKTPUUECKUX 3JIEMEHTOB ¢ 00pa3oBaHHEM ONOPHOH IUTOIUAAKH IS HX
IJ1aT, @ TPETUH CJIOH — MULIEBOH — BBHITNIOJHEH ¢ (YHKIIMOHAIBHO IPO3PaYHBIMH OKHaMHU B MECTaX
COYICHEHHS C COOTBETCTBYIOIIUMH 3JEKTPHUYECKUMH 3JIEMEHTaMU ¥ cOpMHPOBaHHBIM Ha €T0
JUIEBOM 4YacTH U300pa3UTENbHBIM PAAOM, OTIUYAIOIIAACS TEM, YTO JIMLIEBON CIIOH IMOAJIOXKKH
CHaOXKEeH KeCTKOW pamKoi ¢ 06pazoBaHUEM MOJIOCTH CO CTOPOHBI IIPOMEXKYTOYHOI'O ¥ ThIIBHOTO

CJIOCB, KOHTYP KOTOPBIX BBLINTOTHCH HACHTUYHBIM BHYTPEHHEMY KOHTYDY O3HAYEHHOH paMKI/l'.
2
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OCHOBHOM TEXHUYECKOH MPOo6IEMO MPOTOTUIIA SBJISIETCS CIIOKHOCTH KOHCTPYKIIMH, 4YTO
MOBBIIIAET BpeMs COOPKM KOHCTPYKLUHMH U1 MOAETMpOBaHMs, TpeOyeT Hamuuus Oa30BBIX
3HaHHH W OnbITa COOPKM OJJIEKTPUYECKHX CXEM, CYIIECTBEHHO YMEHBIIaeT YXOOCTBO

IKCIUTyaTalliyl yCTPOMCTBA M YCIOKHSET MPOIecC OTIAAKH.
3agaveii H300peTeHHUS SABJISETCA YCTPaHEHHE HEJOCTATKOB MIPOTOTUIIA.
TexHUYEeCKUM pe3ysIbTaTOM H300PeTeHHUS SBISETCS YIPOIICHHE KOHCTPYKITHH.

VKa3aHHBIA TEXHHYECKHH pe3yJbTaT JOCTHTaeTcs 3a CYET TOro, 4To crmocod obyueHus
IIPOrpaMMHPOBAHUIO, XapaKTEpU3YIOIIUHCS pa3MEILIEeHUEM Ha Iulare JUid IporpaMMHpOBaHuUA U
HOJAKIIOUEHHEM K KOHTAKTHBIM SYefKaM JIOTHYECKHUX OJIEMEHTOB, B3aUMHOE pacIIOJIOXKECHHE
KOTOPBIX ONpEeACNsAeT HUCIOJHAEMBIA IIPOTpaMMHBIN KOJ, MOCIEN0BATEIbHBIM HEpapXHUECKUM
ornpocoM O6JIOKOM YNpaBiE€HUS Map KOHTAKTHBIX SYEEK Ul ONpelesieHUs HIACHTH(UKATOpOB
JIOTHYECKUX 3JIEMEHTOB, IIPH KOTOPOM OJIOK YIIpaBJIEHUS TaKXKe aKTUBHPYET CUTHAIBHBIE JTAMITBI
COOTBETCTBYIOIIME CTPOKE ONpoca KOHTAKTHBIX S4Y€eK, paciIuGpoBKOH OIOKOM YIIpaBIeHHS
MICHTHGUKATOPOB W 3aNKCHIO B NaMATh MpPOrPaMMHOrO KOZAA, COOTBETCTBYIOLIETO
PacCIIOIOKEHHIO JIOTHYECKHX 3IEMEHTOB, KOMITH/IAIHMEH MPOrpaMMHOTO KOAA M ONpeNelIeHHEM
KOPPEKTHOCTH €T0 BBHINOJHEHHS, B ClTyyae OOHApY>XEHHS OIIMOKUA HUCIONHEHHUS IPOTrPaMMHOTO
KoJa OTOOpakeHHWEM COOTBETCTBYIOUIETO COOOINEHUs Ha rpadudeckoM HHTepdeiice Oioka
VIOpaBJIeHUss M aKTHBalliell CHTHAJIBHOW JaMIbl COOTBETCTBYIOHIEH CTpoKe, B KOTODOH
oOHapykeHa omnOKa, B cIy4ae MPaBUJILHOTO BHITIOJHEHUS MTPOrpaMMHOT0 KoJa 0ToOpaxeHneM
COOTBETCTBYIOIIET0 COOOMIEHUS Ha rpaHvecKOM dJIEMEHTE U Nepefayeil nporpaMMHOro Koaa
Ha OJIOK CBSI3W U YIPaBJIECHHS, KOTOPBIA IPOU3BOIUT 3alllCh IPOrpaMMHOro Kojia B TaMsTh JUIS
MOCJICAYIOMIEr0 UCIIOJHEHHs MOCPEJCTBOM Iepefiayd U TMOJNYYSHHS CHTHAIOB C JJIEKTPOHHBIX
6JI0KOB.

B yactHOCTH, GJIOK yIpaBJICHUS IIPOU3BOJUAT HEPAPXUUYECKHH ONMPOC KOHTAKTHBIX SYEEK
CJICBa HAIPABO U CBEPXY BHHU3.

B uyacTHOCTH, ITPU CUMTHIBAHUH Map KOHTAKTHBIX S4eeK ONOK YIpaBlIECHUS aKTHBHPYET
3€JIEHBIN LBET COOTBETCTBYIOIIEH CUTHAJILHOMN JIAMIIBI. '

B uactHOCTH, mpH OGHapyKEHHH OINHOKH BBINOJHEHUS MPOrPaMMHOr0 Kozaa OIIoK
yrpaBlieHUss aKTHBHPYET CHTHAIBHYIO JIaMIIy KpPacHbIM IIBETOM COOTBETCTBYIOILYIO CTPOKE
MPOrpaMMHOr0 K0Jia, B KOTOpoil 0OHapykeHa omuoKa.

B 4acTHOCTH, 371€KTPOHHBIE KOMIIOHEHTHI HCIIOJHSIOT IPOrpaMMHBIH KO MM NE€PENAIOT

B OJIOK CBSI3U U YHOpaBJICHHUA YIIPABIIAIOIIHE CUTHAJIBI U JJAHHBIE.
3 .
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Vka3zaHHBIH TEXHUYECKMH pe3yNbTaT JOCTUTACTCS 33 CUET TOTO, YTO IUIaTa A1 00ydeHHs
IIPOrpaMMHPOBAHHUIO COZAEp)Kalllas IUIOCKOE IOJIe ¢ MaTpHlled KOHTAKTHBIX SYEEK, KOTOpBIE
JNIEKTPUYECKH CBA3aHBI ¢ MHTEpP(EHCHBIM pa3beMoM Ui OJoKa ynpaBlieHUsS ¢ TpadHyecKuM
MHTepdENCOM, cIeBa OT KOHTAaKTHBIX SYEEK Ha IUIaTe U MPOrpaMMHPOBAHUS pPacooKeH
BEPTUKAIBHBIH DA CUTHAIBHBIX JIaMII, KOTOpBIE TaK)Xe MNOMKIIOYEHBl K HHTepdeiicHOMY
pasbeMy Ui OJ0Ka YIpaBIICHHS, KOHTaKTHBIE SYEHKH BBIOJHEHB OTBETHON (OpMOi- Uit
KOHTaKTOB JIOTHMYECKHX 3JIEMEHTOB C BO3MOXKHOCTBIO (HKCAIH JIOTHYECKHX 3JIEMEHTOB Ha
IJIaTe Ui IporpaMMHUPOBaHMs, TaKXKe [0 KpasM IUIATHl Ul IPOrPaMMHPOBAHHS YCTaHOBJICHBI
HHTEpOEHCHBIE Pa3beMB! AT MOAKITFOUEHUS TOMOMHUTENbHBIX IUIAT IS IPOrPAMMHPOBAHUSL.

B wactHOoCcTH, Ha Oj0Ke yNpaBleHUs paclJOKEHa KHOMKA BKJIKOYEHHS IUIAThl Ui
IIPOrpaMMHPOBaHHs, KHOIKA 3aIlyCKa BBIIOMHEHHS INPOTPaMMbl, KHOMNKA I1ay3bl BBHITIOJIHEHUS
IIPOrpaMMBbl, KHOIIKA OCTaHOBKH BBITIOJTHEHUS TPOrPaMMEL. .

VKa3aHHBIH TEXHHYECKUH pe3ylbTaT [JOCTHraeTcs 3a C4YeT TOrOo, YTO JJIEMEHT
JIOTHYeCKUH s 00ydeHus MporpaMMHPOBAHHUIO BEHINIOJHEHHBIH B BHJC IUIOCKON JETAIH CHH3Y
KOTOPOH BBIITOJTHEHBI KOHTAKThI OTBETHBIE MO (hOpMe KOHTAaKTHHIM fUeifkaM U BBINOJTHEHHBIE C
BO3MOJKHOCTh ()MKCAIlUM JIOTMYECKOTO JJIEMEHTa Ha KOHTAKTHBIX sYedkax IuiaThl MJis
IPOrpaMMHUPOBAHUS, BHYTPH B JIOTHYECKHX 3JIEMEHTAaX KOHTAKTHl MHOIKIIIOYEHbI K OIOKY
ueHTH(UKAINH, CBepXY JIOTHYECKOT0 dJIEMEHTa pa3MellleHa Iomaaka ¢ nHdopmarnmeit o Tume
JIOTHYECKOTO 3JIEMEHTA. '

B wyactHocTH, 60K HASHTH(UKALMU BHIIOJHEH B BUAE PE3UCTUBHOM MAaTpHIBI HIH
aJIpeCHOTO KOHTpOJLIepa.

B YaCTHOCTH, CBEPXY JIOTHYCCKOIrO DJIEMCHTA HAHECCHA I/IH(l)OpMaIII/IH B BHJC TCKCTA HUJIH

MaTeMaTHYECKHX CHMBOJIOB WJIM rpaduKu wiv mpudTa bpaiins.

Kpatkoe onucanue yeprexkei.

Ha ¢wr.1 noxazana niata s 00y4eHus IporpaMMHpPOBaHHUIO.

Ha ¢ur.2 nmokasana miata ans oOy4eHus NporpaMMHpPOBAHHIO ¢ 6JI0KOM YIIpaBJIeHHS.

Ha ¢ur.3 mokasan npuMmep HapallMBaHUs IUIAThI JUIS IPOrpaMMHUPOBaHHS.

Ha ¢wur.4 moxaszana miata aist pa3MeLeHUs 3JEKTPOHHBIX 0JIOKOB KOHCTPYKTODA.

Ha ¢ur.5 noxasan oOmuit BUI cBepxy 6710Ka IPOBOAHUKA.

Ha ¢wur.6 noxazan o6muit Bug cHu3y 010Ka MpOBOJIHUKA. .

Ha ¢wur.7 noxasaHel NpUMeEphl peayd3allvi JIOTHYECKHX JIEMEHTOB C H300paXEHUAMH H
mpudrom Opaitns.

Ha ¢wur.8 nmokazana miarta uisi o0ydeHUs NPOrpaMMHpPOBAHHMIO ¢ 1 MPUMEPOM IIPOrpaMMBbl

1T 00y4eHHs eTel | rpymnisl.
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Ha ¢ur.9 noxasaHa mmata mis pa3MemIEHHS 3JIEKTPOHHBIX OJIOKOB KOHCTPYKTOPA * JUIS
peanu3anuu | npumepa porpaMmsl i o0yueHus neteft 1 rpynmsl
Ha ¢wur.10 noka3zana rata s o0ydeHHs IpOrpaMMHPOBAHHUIO CO 2 IIPUMEPOM IPOrpaMMEbI
U1 00y4yeHus aetet 1 rpymmsl.
Ha ¢ur.11 nokasana miata and pasMeElEeHHS 3JEKTPOHHBIX OJIOKOB KOHCTPYKTOpa IJIs
peanu3anuy 2 IpuMepa NporpaMMel i 00ydeHus aeTel 1 rpynnsl.
Ha ¢ur.12 nokazana miara st o0ydeHHs TPOrPaMMHUPOBAaHHIO € 3 TIPUMEPOM IIPOrpaMMBbI
11 o0ydyeHus aerer | rpymnmsL.
Ha ¢ur.13 nokazana mnara s pasMeEIIEHHS 3JEKTPOHHBIX OJIOKOB KOHCTPYKTOpa IS
peann3anuy 3 mpuMepa nporpammsl i o0ydeHus aeteit 1 rpynmnst.
Ha ¢wur.14 nokazana miara mis oOydeHHus MPOrpaMMHpPOBaHHIO ¢ | IIPUMEPOM HPOrpaMMBbl
Ui 00y4YeHHs AeTel 2 IPyIIbL.
Ha ¢wur.15 nokaszana miuara uis pasMeIIEHHS 3JIEKTPOHHBIX OJOKOB KOHCTPYKTOpa JJIs
peanuzanuu 1 npuMepa nporpaMMel Uit 00yUeHHUs feTeil 2 IpyIIbL.
Ha ¢wur.16 nokazana nnata ais o0y4eHUs MpOrpaMMHUPOBAHHIO CO 2 MIPUMEPOM TIPOrpaMMBbI
1t O0y4YeHHUs AeTel 2 rpymbl.
Ha ¢ur.17 nokazana miaara and pasMelleHHS 3JICKTPOHHBIX OJIOKOB KOHCTPYKTOpa IJIs
peanu3auui 2 MpuMepa nporpamMmmsl Jyist 00y4deHus AeTel 2 rpymisl.
Ha ¢ur.18 nokaszana nnara ms o0y4yeHUs] MpOrpaMMUpPOBaHUIO ¢ | MPUMEpOM MpOrpamMMbl
Juis o0yueHus AeTed 3 rpymmsbl. '
Ha ¢ur.19 nokaszana mnara [uis pa3MEIICHUS 3JIEKTPOHHBIX OJIOKOB KOHCTPYKTOpa IUIs
peanusanuu | npuMepa nporpaMMel 11t 00yueHHus AeTel 3 rpymmnsbL.
Ha ¢ur.20 noka3zana mnara aas o6y4eHHs: NpOorpaMMHPOBAaHHUIO CO 2 IPUMEPOM ITPOTPAMMBI
Jutst o0y4yeHus aeTed 3 rpynimsl.
Ha ¢wur.21 nmokazana miara Ajas pa3MelIEeHHs O3JEKTPOHHBIX OJIOKOB KOHCTPYKTOpa I
peanu3anyy 2 mpruMepa MporpaMMBbI 1 00ydeHHUs eTel 3 rpymmsl .
Ha ¢ur.22 nokazana mmata mis oOyd4eHHS NPOrpaMMHPOBAHUIO C IPUMEPOM IPOrpaMMBbI
11t 00y4yeHus AeTed 4 rpyImnel.
Ha ¢wur.23 nokazana mmarta Ans pa3MeLlEHHs 3JEKTPOHHBIX OJIOKOB KOHCTPYKTOpa IUIs
peau3aliy IporpaMMBl IS 00ydeHus aeted 4 rpymbl B Ka4eCTBE M1y/IbTa yIpaBIeHHs.
Ha ¢wur.24 nokaszana miuara [uis pa3sMEIICHUS JJIEKTPOHHBIX OJOKOB KOHCTPYKTOpa IUIS
pea3anuy NPOrpaMMBI I OOyUeHHs JeTelt 4 IpyIibl B KA4ECTBE PauOyIIPaBIIAgMOif
MaIIHHKH.

Ha ¢urypax o6o3HaueHo: 1 — miara uisi iporpaMMHUpPOBAHUS, 2 — KOHTAaKTHBIE SYEHKH, 3

— IPOBOJHHKKY JUTS MOJKIIOYEHHs] KOHTAKTHBIX sueeK, 4 — OJI0K ynpaBlieHus, 5 — rpadHyYecKui

5
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OUCIUIEH, 6 — KOHTaKTHl JIOTHYECKMX 3JIEMEHTOB, 7 — JIOTHYECKHE 3JIEMEHTHI, 8 — OJIOKH
HUICHTU(QUKAUH JIOTHYECKUX JJIEMEHTOB, 9 — BHYTpeHHHE HHTepdeicHble pasbeMmbl, |0 —
CUTHAJIBHEIC JIaMIIb], 11 — KOHTaKTHBIE IJIOMARKH, 12 — 3amenkH, 13 — UIHHB! IS MTOJKII0YeHHS
nHTephEHCHBIX pa3beMoB, 14 — BHeITHHE HHTEpGEHCHBIE pa3beMbl, 15 — MOHTaXKHAs IIJIOIIA/IKA,
16 — mocanoynple wWUNbl, 17 — ma3bl B 3JIEKTPOHHBIX KOMIIOHEHTax, 18 — 6ok muTanus, 19 —
6ok mpoBoaHukH, 20 — 070K CBs3M M ympaBieHus, 21 — 6ok agpecanuu, 22 — CBETOBBIE
O5okH, 23 — KHONKa, 24 — JaTYWK TeMIepaTtypbl, 25 — OJOK BEHTHIATOP, 26 — HaXXHMHBIE
KOHTaKTbl, 27 — IUIOCKME KOHTAaKThl. 28 — KHOMKa BKIIOYEHHMS, 29 — KHOIKa 3amycka
BBINOJIHEHUsT nporpaMmbl, 30 — KHOMKa Iay3bl BBINOJHEHUS MporpamMmbl, 31 — KHOIKa

OCTaHOBKM BBINOJHEHHS IPOTPaMMBl, 32 — JaTYHUK OCBEIIEHHOCTH, 33 — nBUraTenu, 34 — xoeca.

OcymiectBnenune uzobpereHus.

Kommnext aist o6yueHus nporpaMMHUpPOBAaHHUIO COAEPKHUT IUIATY IJIA IPOrpaMMHUpPOBaHHUS
1 ¢ HabopoM JOrMuYecKHX 3JEMEHTOB 7, a TakXe MOHTaxHyK Miomanky 15 c¢ xHabopom
3JIEKTPOHHBIX OJIOKOB. )

ITnata nns mporpammupoBanus 1 (cMm. ¢wur.l) BeInONHEHa B BUAE IUIOCKOH OeTan, Ha
ITOBEPXHOCTH KOTOPOH pacIoiokeHa MaTprla KOHTAKTHBIX S4YEEeK 2, KOTOphble IPOBOJHUKAMH 3
3JIEKTPUUECKH COCTMHEHbl C BHEHMIHUMH HHTEPQEHCHBIMU pa3beMaMu 14, pacrnonoXeHHbBIMH Ha
CMEXHBIX CTOpOHAaX IUIaThl IJI MporpamMMupoBanus 1. Hanporus BHemHMX HHTEpP(EHCHBIX
pasbeMoB 14 mo kpasM MIaTel A8 NpPOrpaMMHUpPOBaHMs | pacroyioxeHbl BHYTPEHHHUE
uHTepdeicHble pa3beMbl 9, KOTOpBIE IMMHAMH 13 IHOAKIIOYEHBI K BHEUIHHUM HHTEpdEHCcHBIM
pazseMaM 14. B cpenneit yactu pazpeMoB 9 U 14 ycTaHOBIEHB! KOHTAaKTHBIE IUTOMAnKy 11, a mo
6okam 3amenku 12. CrneBa OT KOHTAKTHBIX sS4€eK 2 Ha IUIaTe VIS IPOrpaMMHpPOBaHHS 1
pacIoJIOKEH BEPTUKAIBHBIN Pl CUTHANBHBIX Jami 10.

B anpTepHaTHBHBIX BapHaHTaxX peajii3alM{ B IUIaTe JJI MPOrpaMMHpOBaHUs 1 MOXKeT
OBITH YCTAHOBJIEH KOHTPOJUIEP, COCINHEHHBIH C BHEIIHUMHU HUHTEp(elcCHEIMU pasbeMamul 14 u
KOHTaKTHBIMH S4YEHKaMH 2, IPU 3TOM KOHTpoJsuiep OyJeT BBINOJHEH ¢ BO3MOXKHOCTBIO Orpoca
nap KOHTakTHBIX S4YeeK 2 W aKTHBAllMM CHTHAIBHBIX JamMn 10 npu wmaeHTHOWKaH{
YCTAHOBJIEHHBIX Ha IIATe JUIs NIPOrpaMMHUpPOBAHUs JIOTUYECKUX JIEMEHTOB 7 M INepeladyd Ha
BHeITHUE HHTepdelicHble pa3beMbl 14 NaHHBIX O MECTax Pa3MELICHUS W THIAX JIOTHYECKUX
3JIEMEHTOB 7.

BHemHue unTepdeiicHbie pa3beMbl 14 BBINOJHEHBI C BO3MOXKHOCTBIO IOIKIIOUEHHUS K
Iare A8 nporpammupoBaHus 1 Onoka s ynpaBieHus 4 ¢ rpadHyecKUM OUCIIIEEM 5.. Ha
Oyioke ympaBlieHUs 4 pacHoJIOXEeHBI KHOMKA BKJIIOYEHMS IUIATHI IS IIporpaMMUpoBaHus 28,

KHOIIKA 3aIlyCKa BBIIOJHEHHS IMporpaMMbl 29, KHOMKa May3bl BBINONHEHUS nporpamMmsel 30,
6
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KHOIIKa OCTaHOBKH BBINONHEHUs nporpammbl 31. Kpome Toro, 610Kk ynpaBseHus 4 BBIIOJIHEH C
BO3MOXHOCTBIO IOCJIEA0BATENILHOIO HEPAPXUYECKOr0 OIpoca Iap KOHTAaKTHBIX S4YeeK 2 CieBa
HalpaBO W CBEPXY BHU3, a TaKKe aKTHBALMM CHTHAIBHBIX Jamn 10 COOTBETCTBEHHO
CYUTBHIBAHUIO KOHTAKTHBIX SUEEK KOHKPETHOH CTPOKH MAaTpHLbl KOHTAKTHBIX SY€eK IUIaThl UL
porpaMMHpOBaHus 1 Yepe3 BHEIIHUH HHTepdecHEIH pazbeM 14,

Ha nnare nns nporpamMupoBaHus 1 KOHTAaKTHblE SYEHKH 2 BBINONHEHB! OTBETHOH
(hopMoii st KOHTAKTOB 6 JIOTHUYECKUX 3NEMEHTOB 7 Ui (PUKCAIlUH JIOTHYECKUX 3JIEMEHTOB 7 Ha
IUIaTe AJIS MPOTPaMMHUpPOBaHHs 1 M 3MEKTPHUYECKOTO MOJKIIOYECHNUS K KOHTAKTHBIM sueikam 2
(cM. dur.2).

IIpu 3TOM, CBEpXy KaXXAOTO JIOTHYECKOrO OJJIEMEHTa 7 pa3MelleHa IUToMmanKa JUIs
TEKCTOBOI'O W/WIH TpaduiecKoro u/uix 0Ob¢MHOTO TOJIsA, HAa KOTOPO# pa3MeleHa HHGpopMaius
O THIIE JIOTHYECKOro 3neMeHTa 7. TakuM oOpa3oM HaAIIHCHIO TEKCTOBOI'O W/WIU rpaduvecKoro
H/um 0OBEMHOTO HONS MOSACHSIIOT QYHKIMIO W/WIH ONEpaLMI0 MPOrpaMMHUPOBAHMS, KOTOPYIO
pea3yeT KOHKPETHBIH Joruueckuil anemenT. Hanpumep, Ha JIOTHYECKHUX 3JIEMEHTax 7 MOTYT
OBITH HAHECEHBI TECT, HUPPBI ¥ CUMBOJIBI (CM. (ur.2), 300pakeHus, MOSACHIIOMHNE X QYHKLHIO
iy mpudt Opaiins (cMm. ¢ur.7). )

B noruueckux 3meMeHTax 7 KOHTaKTh! 6 MOAKIIOYEHE! K OJiokaM uaeHTHuKauuy 8.

bnokn uoeHTHOUKAUMKM JIOTHYECKUX 3JIEMEHTOB 8 MOrYyT OBITh BBITOJIHEHBI B BHAE
PE3UCTHBHBIX JJIEMEHTOB, aJpeCHBIX KOHTPOJUIEPOB HJIH B JIOOOM JpYyroM HMCIIOJIHEHHH,
HeoOXOIMMOM JUTS MACHTU(DHUKAIMY GIOKOM YIIpaBlieHUs 4 JIOTMYECKUX JIIEMEHTOB 7, KOHTAKTHI
KOTOPBIX COCIMHEHBI C TApaMH KOHTAKTHBIX S4YeeK 2.

Hanpumep, 111 BapHaHTa pealu3aliy, IOKa3aHHOro Ha ¢ur.2 6510ku uaeHTHOUKamuH 8
JIOTHYECKHX DJIEMEHTOB 7 MOTYT OBITH BBITIOJIHEHBI B BHIE PE3UCTUBHBIX MaTpPHI] CIEAYIOIINMU

HOMHUHAJIaMHU CONPOTHBIICHUH:
— Jloruueckuii 3neMeHT 7 — — 1 kOmMm;
— Jlornueckuii aneMeHT 7 — — 1.2 kOm;
— Jlornueckuit aneMenT 7 — 1.5 kOm;

— Jloruueckuii anement 7 — | LOOP  |-3 xOwm; .
— Jloru4eckuii 31eMeHT 7 — —4.3 xOwm;

— Jloruueckuii aneMenT 7 — — 4.7 xOm;

— Jlornueckuii anement 7 — - 5.1 kOm;

— Jloruueckuii aneMenT 7 — - 8.2 kOwm;

— Jlornueckuit 3neMenT 7 — ~9.1 xOm.
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B anpTepHaTUBHBIX BapHaHTaX peAM3alMM OJIOKH HIACHTH(HKAIMM 8 JIOrHYECKHX
3JIEMEHTOB 7 MOTYT OBITh BBINOJHEHH! B BUJIE aJIPECHBIX KOHTPOJUIEPOB, KOTOPHIE BO3BpAINAIOT
UIECHTHUKATOP JIOTHYECKOTO 3JIeMeHTa, Harpumep, «001», «002», «003» u t.1.

[ocpencTBoM coennHEHHs BHYTPEeHHMX 9 M BHelmmHHX 14 wHTEpdEHCHBIX pa3beMOB
MOJKHO Hapall{BaTh IJIOMaAb IIATHl IS NMPOrPaMMHPOBAHHS MOCPEACTBOM npncoennﬂéﬂm
JOTIONIHUTENIBHBIX IIJIAT IS MporpaMMHupoBaHus 1 cOOKYy WM CHU3Yy OCHOBHOM IUIaThl IUis
nporpammupoBasus 1 (cM. ¢wur.3).

Taxoxke Habop A8 06ydyeHHs MIPOrPaMMHPOBAHUS COAEPKUT MOHTAXHYIO ILTOMIAAKY 15
(cM. ¢ur.4) c nocanoyHbIMH LMIaMHu 16 11 pa3sMelIeHHs Ha HUX 3JIEKTPOHHBIX OJIOKOB, CHH3Y
KOTODPBIX BBINOJHEHBl OTBETHBIE IOCAJOYHBIM INUNaM ma3el 17. B KkadecTBe 3J€KTPOHHBIX
KOMIIOHEHTOB Ha MOHTQXHOH IIJIolanKe MOTYT ObITh pa3MeIleHBl, HarpuMep, 010K muTanus 18,
6510ku mpoBoaHHUKY 19, G0k cBsi3M ¥ ynpasieHus 20, 6ok aapecanud 21, cBeToBbIE GIOKH 22,
KHONKa 23, naTyuk Temmeparypsl 24, ONOK BEHTUNATOp 25, JaTYMK OCBEIIEHHOCTH 32,
JBHTaTENb 33, Kojieca 34.

KoOHCTpYKTHBHO 3/1€KTpOHHBIE KOMIIOHEHTHI BBIMOJHEHB! B BUIE AeTanelt, Hamomobue
neranei g koHcTpyktopa LEGO, nmpu stom cHu3y ux pacrosioxkensl nasel 17. Hampumep,
6510k poBoaHHK 19 (cM. Gur.5 1 ¢ur.6) BEIMOIHEH B BHAE JETANIH KOHCTPYKTOpA, HAloxeOHe
LEGO, cHu3y ero pacnosmoxkeH ma3 17, a cBepXy MOCaO4HbIM I[HIMII, TPH 3TOM Ha
IIPOTHUBOMNOJIOKEHHBIX CTOPOHAX 0JIOKa NMPOBOJHHKA PACIIONIOKEHBI HAXUMHBIE KOHTAKTHI 26 U
IUTOCKHE KOHTaKThl 27, KOTOphIE BHYTPH OJl0Ka MpPOBOJHHKA 19 COOTBETCTBEHHO COEIMHEHBI
IIPOBOJHUKAMHU U 0OECIICUEeHUS ITepeaayl NEKTPUUECKIX CUTHAIIOB.

Jlns paccMaTtprBaeMoit KOH(UTYpAIlUK NEKTPOHHBIX 6710K0B (cM. ¢ur.4) Ha MOHTAXHOMH
wiowaake 15 ycraHosieH 610k mnuTanus 18, koTopeld Onokamu mpoBonHuKamu 19
MIOCJIEOBATENLHO COeAUHEH ¢ OJIOKOM CBSI3H U ynpaBieHus 20 u 610KOM BEHTWIATOPOM 25, Ipu
3ToM K 050Ky cBsi3u u ynpaBieHus 20 OinokaMM IPOBOJHMKAMY IIOAKIIOUEH JaTYHK
TeMIepatypsl 24.

Jlns obecneuenus paboThl yka3zaHHON Ha Qur.4 KoHGUTypauuu 3JeKTPOHHBIX 0JI0KOB Ha
MOHTXXHOH 1ulaTe 15 monp3oBaTens pa3MelaeT Ha IUiaTe A8 NporpaMMUpoBaHus 1
JIOTMYECKHE 3JIEMEHTHI 7 TaKuM 00pa3oM, YTOObl MOMYYHICS CIELYIOMMH IPOrpaMMHBIA KO
(cM. dpur.2):

[ LOOP |
ZF] [TEMP][>][ 2 | 5 |
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Ilocne wero mone3oBaTeNh MOCPEACTBOM KHONKH BKIIIOYEHHS 28 akTHBHpyeT O6JI0K
ynpaBieHHsd 4 U HaKMMaeT KHOIKY 3alycKa BBINOJHEHUs nporpammst 29. Ilocne dero 010k
ylnpaBjieHMs 4 HaudHAeT IIOC/IEIOBAaTENbHO IIOCTPOYHO CJIeBa Ha IPaBO M CBEPXY BHH3
CUMTBHIBATh OJIOKH HACHTHPHKANUH 8 JIOTMUECKMX 3JIEMEHTOB 7 IOCPEACTBOM OIpoca Hap
KOHTAaKTHBIX S9€EK 2, K KOTOPHIM MOJK/TIOYEHH! KOHTAKTHI 6 JOTHYECKHX ]IEMEHTOB 7. IlpH
CUMTBIBAHMM I1ap KOHTAKTHBIX s4eeK 2 CTpOKH OJIOK ympaBieHHuss 4 aKTUBHpPYeET
COOTBETCTBYIOIIYIO JaHHOH CTpOKe CUrHaJIbHYO jammy 10.

ITocne yero 610k ynpaBneHus 4 IPOBOJUT UACHTU(HUKALMIO MECTOIOIOXEHHS U TUIIOB
JOTMYECKHUX 3JIEMEHTOB 7, 3alIOMHMHAET JaHHYI0 MHGOPMAILHIO ¥ KOMIMIHPYET IMPOrpaMMHBIH
KOJ.

B cnydae ycnemHo# KOMITHWIAIAY IPOrpaMMHOTO Koza 610k ynpasieHus 4 otobpakaer
Ha rpa¢uyecKkoM JUcIUlee 5 CBEJICHHUS O MPABHIBHOM KOMIMISALMH MPOrpaMMHOIO KOAa, €CIK
650k ynpasnieHus 4 oOHapyxuBaeT oIIMOKY KOMIMIALMU NTPOTPaMMBI, TOrJia Ha rpaduyeckoM
nuciuiee 5 otobpaxaer uHpopMalio 06 o6HapyKeHHOH OIMOKE M aKTHBHUPYET CHTHAIBHYIO
nsammy 10, COOTBETCTBYIOLIYIO CTPOKE, B KOTOpOH 0OHapy»eHa olHoKa.

[pu cuMThIBaHMY Nap KOHTAKTHBIX stueeK OJOK yImpaBieHUs 4 aKTHBUPYET 3€TE€HBIH LBET
COOTBETCTBYIOIIEH cUrHaNbHOM namnsl 10, a npu OOHapyXKeHMH OLIMOKH BBINONHEHHS
MIPOrpaMMHOT0 Koja 0JIOK yrpaBleHUs 4 aKTUBMpYET CHTHAIBHYIO JaMny 10 KpacHBIM LIBETOM
COOTBETCTBYIOLILYIO CTPOKE MIPOrpaMMHOTO KoJia, B KOTOpoil o6HapyxeHa omuoKa.

[Tocne ycrmemHO# KOMIIUISIIMM TporpaMmsl 610k ympaBieHus 4 1mepenaer
CKOMITHJIMPOBAHHBIN POrpaMMHBIN KO B OJIOK CBSI3U M ynpaBieHus 20, KOTOPBIH yCTaHOBIEH
Ha MOHTaXXHOH romazake 15 (cM. ¢ur.4), KOTOpbIH COXpaHSIET ero BO BHYTPEHHEH MaMSTH /11
JaNbHEHIIEro BBITOIHEHUS. ]

ITociie HaxaTHsl Ha KHOIKY 3amycKa BBIMONHEHMS NporpaMMel 29 650k ynpasicHus 4
nepenaeT B ONOK CBI3M M ynpaBieHHMd 20 CUTHAI Ha 3alycK IIPOrpaMMBbl, MPOHCXOITHUT €€
BBITOJIHEHKWE, MNPH 3TOM Ha MOHT)XHOH IUomanke 15 ocyluecTsigercs caenyromas
[IOCJIEIOBATENBHOCTD JEHCTBHHA:

1. TTocne crapra nmporpaMMsl OJIOK CBS3M U YNPaBIECHUSA CPasy HAYMHACT BBIIOJHCHHE
IIPOTPaMMBL.

2. Biok cBa3u u ympasienust 20 CUMTBIBAaeT C JaTHYMKa TEMIIEpaTyps! 24 CUMTHIBAETCHA
3Ha4YCHUE TEKYLIEH TEMIIEPaTyPBHI;

3. CunMTaHHOE 3HAYeHHE TeMIIepaTyphl OJIOK CBA3H W ynpapieHHs 20 CpaBHMBAEeTCS C

YUCIOM «25».
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4. Ecnu 3HAaYeHHEe WM3MEPEHHOM TeMmmepaTyphl Goilblie «25», Torma GIOK CBA3M H
ynpasienus 20 oTnpanisier Ha 610K BEHTHIATOP 25 KOMaHAy BKJIIOUCHUS.

5. Ecnu 3HaueHHe M3MEPEHHON TeMIlepaTypbl MEHBIIE «25», TO Ha BEHTHIATOP
MOCBINIAETCS KOMAH/a BBIKITFOYECHHUS.

6. llukn noBTopgercs ¢ . 2.

ITocpencTBOM KHONKHM Tay3bl BBIIOJMHEHHS IporpamMMbl 30 IO/IB30BaTENb MOXKET
NIPHOCTAHOBUTH BBHINOJHEHHE MPOTrpaMMBI, IIPH 3TOM OJIOK yrpasieHus 4 OTIpaBiseT Ha OI0K
CBS3M U ympaBieHHs 20 KoMaHIy Ha MPUOCTAHOBKY BBIIIOJHEHUS IPOTPAMMBIL.

[TocpencTBOM KHOIKM OCTAHOBKM BBLIIOJHEHHUs NporpamMmbl 31 MmOsb30BaTeb MOXET
OCTaHOBHTD BBHIIIOJIHCHUE TIPOTPAMMBI IIPH 5TOM OJIOK ynpaBieHus 4 OTHpaBigeT Ha OIOK CBSI3H
u ynpasieHus 20 KOMaHy Ha OCTaHOBKY BBINOJIHEHUS IPOTPaMMBI.

Taxum o6pa3zoM, moNE30BaTENb U3 JIOTMYECKUX dJIEMEHTOB 7 HabupaeT nmporpammy, 610K
yIpaBJieHUs 4 paclo3HaeT MOJOXKEHUE U 3HAUEHHUE JIOTHYECKHX JJIEMEHTOB 7 U npeobpa3syer KX
B IIPOTPaMMHBIH KOJ, KOTOPBI# B MOCIEAYIOMIEM NiepeaaeT B GJIOK CBSI3H U ynpasiaeHus 20 ams
€ro HCIIOJIHEHHUS W 3aJefCTBOBaHUS HJIEKTPOHHBIX OJIOKOB, paclojIOKEHHBIX Ha MOHTaXHO
TUIOIAAKE 15, YTO MO3BOJIIET MOJIL30BATENIO B YA0OHO!M U mpocToit hopMe CTPOUTH pa3IMyHbIE
IporpaMMbl U 00ecreYnBaTh HX BBIIOJHEHHE HA DJJIEKTPOHHBIX OJI0Kax, pacloJOXEHHBIX Ha
MOHTaXXHOH IIJIOILAJKE.

[TpenMyiecTBaMU OT UCIOJIL30BAHUS 3aSBICHHBIX TEXHUHUECKUX PEIICHUH SBJIAIOTCS:

1. 3a cuer UCMOMB30BaHUS JOTMYECKUX DJIEMEHTOB 7 C TEKCTOBBIMH H/HIH I'paduyuecKoro
u/umn 00bEMHOTO IMOJIAMM MOXKHO, C OIZHOM CTOPOHBI, JeNaTh JOCTATOYHO OOJIBIINE
HAJAIMUCH, YTOOBI UX MOTJIH pa3o0paTh MOJIb30BATENM C OTPAHUYEHHBIM 3PCHUEM, HITH XK€
Ha IOBEPXHOCTH MOXET OBITh HaHECEH MIPU(T bpaiiis A UCONb30BaHNs 3asBICHHOIO
KOHCTPYKTOpa CJIENBIMH (C1a00BHASIINMHU) IT0JIB30BATENISIMH Ha OILYIIb.

2. 3asBleHHBI KOHCTPYKTOP IO CBOEH CYTH SIBJISETCS CTaHAAPTHBIM KOHCTPYKTOPOM
LEGO, npu 3toM ero nerand yHU(GUIMPOBAHBI, B3aUMO3aMEHSEMBI H TIPUBEIYHE] JIA
nmose3oBaTenei. Kpome toro, obecrnieunBaetcs yA0OHBIH 37EKTPHUECKUN KOHTAKT MEXKAY
ANIEKTPOHHBIMH OJIOKAMH HAa MOHTAa)KHOU IuToIanke 15 3a cueT IpUMEHEHHs HAKUMHbBIX
26 ¥ IJIOCKMX KOHTaKTOB 27 B COBOKYITHOCTH C Ma3aMH 17 B 3MEKTPOHHBIX OJIOK4X H
TIOCANOYHLIMHY IIMNaMH 16 B MOHTaXKHOH uromanke 15;

3. Ilpu o6y4yeHMH MOpOrpaMMHpPOBAaHHIO C HCIIOJNB30BAHHEM 3asABJIEHHOIO KOHCTPYKTOpa
0JIb30BaTEIh MOXET BU3YAIbHO M TaKTHJIbHO BOCIIPMHHUMATh CO3JaBacMyIO IIporpaMMy
C HCIOJIb30BAHHEM JIOTHUYCCKUX 3JIEMEHTOB 7, MPH 3TOM YMEHBINAETCH KOJIMYECTBO
HEpapXHUYeCKUX abCcTpakuuil MexJay IpOrpaMMHBIM KOJOM U  HCIOJIHHTEIBHbIMU

JJIEMEHTAMH — HET HEOOXOAUMOCTH IIPUMCHATh MPOTrPaMMHBIC CPELCTBA pa3pa60TKH H
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10.

1.

KOMITWJIALKMK TIporpaMmel, 3amucu nporpammsl Ha [IJIMC (koHTpomnep) oTiaanoyHon
TUIATHl ¢ MCTIOMHHTENBHBIMU JNIeMEHTaMH, & Takke HeT HeoOXOIMMOCTH aKTHBHPOBATH
OTIAJOYHYIO TIATy C KOMIIBIOTEDA.

3asBJIeHHBI KOHCTPYKTOpP aJaNTHpOBaH [UIs OOydYeHMs INPOrpaMMHpPOBAHHS IETEMH
JIOLIKOJILHOTO BO3pacTa, MOCKOJBKY IIPOTrPaMMHBIN KOJ MOXKHO 3allMCBIBATh BHU3YalIbHO,
TIpH PasMEIlEHHH KapTHHOK, 0003HAYaIOUIKX BBINONHAEMBIC ONepanuy U QYHKLIHH Ha
TIOBEPXHOCTH JIOTHYECKUX BJIEMEHTOB 7, 4YTO 0OecreurBaeT BO3MOKHOCTE OOYUYEHHs
IPOrpaMMHPOBAHUIO AETHPMM, He OOJaJalollMMM HaBBIKAMM YTCHHS Ha pPOJHOM H
QHIIMICKOM S3BIKaX, IPH 3TOM peOeHKY HE HY)KHO NHCaTh IPOrPaMMHBIH TEKCT.

He MaytoBaXHBIM SIBIISIETCS TO, YTO OOYHYEHHE NMPOrPaMMHPOBAHMIO B JAHHOM BapHaHTe
He TpeOyeT HMKAKMX HaBBIKOB Y POAMTENEi U B3POCIBIX B 3TOH 00JaCTH, YTO CHHIKAET
MIOpPOr JOCTYMHOCTH MJIS HKCIIOJNIB30BAaHHMA JAaHHOTO KOHCTPYKTOpPa B CEMbE — MOTYT
o6yyars poautenu B npouecce urps B LEGO.

3asBeHHBIH KOHCTPYKTOP CIOCOOCTBYET aKTHBH3ALMH PA3sBUTHS JETEH NOWKOIBHOTO
BO3pacTa, IOCKOJIBKY XOpOLIO Pa3BUBAET MEJIKYI0 MOTOPMKY, IIPH 9TOM CTaHAapTHHIC
CpelcTBa BBOJA IPOTPaMMHOr0 koaa B OBM — KOMIbIOTEpHAs MBIIb U KJIaBHAaTypa HE
00eCTeYnBarOT Pa3BUTHE MEJIKOH MOTOPHKH.

OGyueHne MpOrpaMMHUPOBAHUIO MOXET IPOUCXOIUTH B IPHBBIYHOM /1 pebeHKa cpesie —
JIETCKO# KOMHATE C UIPYLIKAMA M KOHCTPYKTOPOM, IIPH 3TOM NPHBBLIYHAS 1 peOeHKa
arMoc(epa CrmocoOCTBYeT axkTHBU3aUUM OOY4YEHHs INPOrpaMMHpPOBAaHHS, a TaKXKe
CHIDKEHHUE JJOCTYITHOTO Bo3pacTa Havyajga 00y4eHHIO IIPOrpaMMHpPOBAHHIO. '
KoHCTpyKIMs IIaThl Ui IPOrpaMMHUPOBaHUs 1 B codeTaHHH C OJIOKOM yIpaBjieHHs 4
MO3BOJIAET O0eCeyrBaTh HATJISJIHOCTH IIpollecca OTIAIKH MPOrpaMMHOrO KojJa, MpH
3TOM TOJB30BaTENh MOXET BHAETh BECh IPOrpaMMHBIA KOA 6€3 CKpOJIMHIA 32 CYeT
obecreyeHns BO3MOKHOCTH HapaHIMBaHM I10JIs JJIs IPOrpaMMHPOBaHHUS.

[ToacBeTKa TEKYLIMIA CTPOKH HaeT peOeHKY YEeTKYIO CBSA3b MEX/AY BBINOIHAEMBIM OJIOKOM
KOJa 1 AeHUCTBHEM HaJ 0OBEKTOM B pealbHOM MHUPE. .
KOHCTpPYKTOp JaeT BO3MOXHOCTD IUIaBHO (OecIIOBHO, O6€3 YeTKOH IpaHMIIbl) MEPEHTH OT
BuepaniHedt urpbl B maccuBHoe LEGO kx 100aBleHHIO aKTHBHBIX M HHTEPAKTHBHBIX
byuknuei: peGeHOK MOCTPOMI IOM, a MOTOM J00aBMJI MOACBETKY B 3aBUCHMOCTH OT
BpeMeHH IHs (OCBEUIEHHOCTH), HOCTPOMII MAIlIMHY, a ITOTOM J0OaBHII Gapbl Wi CUTHANT
KIaKcoHa ¥ T.J. OcTanbHbie KOHCTPYKTOPHI HMEIOT HoJiee YETKYIO I'paHb 0 U HOCIE.
HecMoTpsi Ha BCE BBHILIEH3IIOKEHHBIE OTJIMYHS PE3yIbTHpYIOIIAsd IporpamMma, KoTopas

nojy4aeTcss M3 KyOMKOB — 3TO HACTOsAUIas MporpaMma, kotopas 6yxer pabotate U Ha
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0OBIYHOM KOMIIBIOTEpE, 4TO 06sieryutT B OyaylieM AeTsM OCBOCHME pealIbHBIX CPEICTB
pa3paboTKHU H A3bIKOB IIPOrpaMMHUPOBAHHUS.

12. IInata mporpaMMHpOBaHHS NpeAHa3HayeHa Ul HallUCaHUSA NPOrpaMM HE TOJBKO. I
KyOnkoB axTuBHBIX THma LEGO, HO w® 1nid  JApyrux  IporpaMMHpPyeMBIX
poboToTexHUYecKui niaardopm.

13. O6yuyeHue MporpaMMHUPOBAHHUIO C MCIHOJB30BAHUEM JIOTMYECKHX 3JIEMEHTOB 7, Ha
KOTOPBIX HallMCaHbl pean3yeMble UMM (YHKIIMH Ha MHOCTPAHHOM S3bIKE, IO3BOJISET
MOJIB30BATENIO PA3y4YUTh JaHHBIN HHOCTPAHHBIN A3BIK, HAIIPUMED, aHTJIMHCKUH.
3asutens B 2020 rony paspaGoTan OpOTOTHII 3asBIEHHOTO KOHCTPYKTOPA JUIs 00y ICHHS

IPOrPaMMHPOBaHHIO,  ONBITHAas  JKCIUTyaTallds KOTOPOTO  TOATBEpAMIA  JOCTHIKEHHE
3asBJIEHHOTO TE€XHMYECKOTO pe3ynbTaTa M ONHMCAHHBIX BBIIE IPEeHMYyINECTBa MpU OOyueHHH
JeTeH pOrpaMMHUPOBAHUIO.

YKa3aHHBI TEXHUYECKUH pe3ynbTaT H300peTeHuss AOCTUraercs 3a C4eT TOro, 4To
3asjBJICHHBIH KOHCTPYKTOp OTJIMYaeTCs INPOCTOH TEXHUYECKOM peanmu3aluei, MpH KOTOpOH
IIOJIB30BATEINIO He TpebyeTcst Hamuue 0a30BBIX 3HAHUH M OMBITA COOPKH 3MEKTPUYECKUX CXEM,
YTO CYWIECTBEHHO MOBBIMNIAET YAOOCTBO OSKCIUIyaTallMM YCTpOMCTBa M MpPOLECC oOTIAaKH
IpOrpamMm.

Jlns mpoBeneHUs ompeneNeHUs KayecTBa OOyueHHMs NpPOrpaMMHPOBAHHMIO 3aABHUTEINH
copmupoBal o Bo3pacTty 4 rpynmsl gereii: 1 rpynna — 11 nereit Bospactom ot 3 1o 4 1eT, 2
rpynmna — 13 gerteit BozpactoM ot S o 6 ner, 3 rpynna — 14 nereit BozpacToM oT 7 10 9 net; 4
rpynna — 12 nereit Bozpactom ot 10 no 12 ner.

JIns oOyueHWs TNPOTPaMMHpPOBAHHIO KaXJOH W3 YyKa3aHHBIX TIpynm Jneted Opuin
MOATOTOBJIEHE MHAWBHUIyalbHbIC HAOOPBI JIOTHUECKHX IEMEHTOB 7: s 1 rpymnmel Habop
JIOTHYECKHMX DJIEMEHTOB 7 C KapTHHKAMM, MOSICHIIOIMMH WX (QYHKIHMHM; 1nd 2 rpynnsl Habop
JIOTHYECKHUX 3IEMEHTOB 7 ¢ KapTUHKaMH M TEKCTOM Ha PYCCKOM s3bIKe; Ajis 3 rpymnmel Habop
JIOTHYECKHUX 3JIEMEHTOB 7 ¢ TEKCTOM Ha PYCCKOM S3BIKe; I 4 Ipynmbl Habop JIOTHYECKHX
3JIEMEHTOB € TEKCTOM Ha POJAHOM M aHTTHHCKOM s3bIKaX.

PaccMOTpuM mpHMep HpOrpamMM, HCIIOAB3YEMBIX I OOy4YEHHs IIPOrPaMMHMPOBAHHIO
nereit 1-4 rpynm.

Jng obydyeHus | rpynmbl JeTel HCHONB30BAIOCH 3 INPOrpaMMBI, s KOTOPBIX
PAacCIOIOKEHHE JIOTHUECKHX 3JIEMEHTOB 7 Ha IulaTax Ui IporpaMMHpoBaHMs 1 moxasaHbl Ha
¢ur.8, ¢ur.10 u dur.12. MoHTaXHBIE MIOIAAKK 15 ¢ pasMELICHHEIMH HA HUX JJIEKTPOHHBIMU
6710KaMH 1718 pealu3alMHd JaHHBIX MPOrpamMM COOTBETCTBEHHO INoKa3aHbl Ha ¢ur.9, ¢ur.ll u

¢ur.13.
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[Tonr3oBarenu 1 rpynmsl co3paioT o0ydarolye IpOrpaMMBbl IMOCPEACTBOM JIOTHYECKHX
3JIEMEHTOB 7, Ha KOTOPbIE HAHECEHHI rpadUuecKue TEMEHTBI, [IOSACHSIOIHNE BIMTOIHACMBIE HMH
(GYHKIMH, TPU 3TOM CYTh OOY4YarOIMX IporpaMM s | IpyNmel 3aKiIO4aeTcsi B aKTHBALUH
CBETOBBIX OJIOKOB 22, MOAKIIOYEHHEIX K apeCHBIM BhIX0oAaM 0Jioka agpecanuu 21. .
IMopsinox 3aganus NPOrpamMM, HX KOMITWIALMA U pealn3alus aHaJOTHYHBl OITMCAHHOMY
BBILLE TOPSIIKE, IIPH 3TOM:
— B pe3y/IbTaTe BHIIOJHEHHS | MpOrpaMMbl Ha MOJHYIO MOIIHOCTh aKTUBUPYETCS CBETOBOH
010K 22, MOAKITIOUEHHBIH K 1 anpecHOMy BeIXOy O10Ka aapecanuu 21;
— B pe3yJbTaTe BHITOJHEHHS 2 MPOrpaMMbl Ha TMOJIHYIO MOMIHOCTh aKTHBUPYETCs CBETOBOM
610K 22, NOAKIIOYEHHBIH K 1 agpecHOMy BBIXOAy OJ0Ka afpecanuH 21 M Ha IOJIOBHHY
MOIIHOCTH aKTUBHPYETCS CBETOBOM OJIOK 22, MOAKIIOYEHHBIH KO 2 agpecHOMY BBIXOIY
Oyroka agpecauuu 21;
— B Pe3yJIbTaTe BBIIOJIHEHHS 3 MPOrpaMMbl Ha MOJHYIO MOIIHOCTh aKTUBHMPYETCsS CBETOBOH
610K 22, NOAKIIIOUEHHBIH K 1 agpecHOMY Bbixony Oioka aapecanuyu 21 ¥ Ha NOJIOBHHY
MOIIHOCTH aKTHBHPYETCS CBETOBOM 60K 22, MOAKIIOUEHHBIH KO 2 aJpECHOMY BBIXOIY
6noka agpecamuu 21 W Ha 3/4 MOIIHOCTH aKTHBHpYeTCs CBETOBOH Onok 22,
MOAKJIIOYEHHBIH K 3 anpecHOMY BBIXOIy OJoka anpecauuu 21. '
Ins oOyyenuss 2 Trpynmsl JeTeil HCHOJB30BAIOCH 2 IPOrpaMMEl, IS KOTOPBIX
PACIIONOXKEHHE JIOTHYECKHX JJIEMEHTOB 7 Ha IUIaTax JIs NporpaMMHpOBaHMs | mokasaHbl Ha
¢ur.14 u ¢ur.16. MonTaxssle IIOWAAKH 15 ¢ pasMEMEHHBIMM Ha HUX 3JIEKTPOHHBIMH
60KaMH 11 PEaM3alluy JAHHBIX IPOrpaMM COOTBETCTBEHHO NOKa3aHbl Ha ur.15 u ¢ur.17.

[Monp3oBaTeny 2 rpymnmel CO3MAI0T 0Oy4arOIHE MPOTPaMMBI MOCPEACTBOM JIOTHIECKUX
3JIEMEHTOB 7, Ha KOTOpble HaHECEHBI Ipa)UYecKHE IIEMEHTHl M CJIOBA HAa PYCCKOM s3bIKe,
MOSICHSIOUIME BEHIIONHAEMbIE UMH (YHKIMM, [IPH 3TOM CYTh OOYYarOIMX IpOrpamMM i 2
TPYNIBl  3aKIMIOYaeTCs B aKTHBAaUMM CBeToBOoro Omoka 22 m Onoka BeHTmisropa 25,
HOAKITIOYEHHBIX K aJpPeCHBIM BbIXoaaM OJIoKa ajpecaliiu 21 MOCPEACTBOM HAXATHS Ha KHOIKY
23.

IMopsnox 3anaHus NporpamMM, UX KOMIMIALMA U peau3anus aHaIOTHYHbI ONUCAaHHOMY
BBIIIIE TIOPSIAKE, IIPU 3TOM: .

— B pe3y/IbTaTe BHINOJNHEHMA | TMPOrpaMMBl MOCTE HAXaTHA Ha KHOMNKY 23 Ha IOJIHYIO
MOIIHOCTh aKTHBHPYETCS CBETOBOM GJIOK 22, MOAKMIOMEHHBIH K 1 agpecHOMY BBIXOIY
Onoka agpecauuu 21;

— B pe3y/bTaTe BBHIMOJHEHHs 2 IPOrpaMMbl MOCNE HAXAaTHS Ha KHONKY 23 Ha IOJIHYIO
MOIIHOCTb aKTUBHPYETCS OJIOK BEHTHIIATOP 25, MOAKIIOYEHHEBIH K 1 apeCHOMY BBIXOXY

OJtoka agpecanuu 21.
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Jlna oOyyewuss 3 rpynmel JeTed MCHOJIB30BAIOCH 2 IIPOTPaMMBI, AN KOTOPBIX
PACIIONIOKEHHE JIOTHYECKUX 3JIEMEHTOB 7 Ha IUIAaTax OJd POrpaMMHpOBaHMsA 1 MOKasaHbl Ha
¢ur.18 u ¢ur.20. MoHTaxHsle WIOMAAKK 15 ¢ pasMEMEHHEIMM Ha HHUX JJICKTPOHHBIMH
6710KaMH IS Peau3alliy JaHHBIX IPOrpaMM COOTBETCTBEHHO MOKa3aHbl Ha Gur.19 u ¢ur.21.

Ionp30oBaTend 3 rpymnmel CO3MAIOT OOy4aromUe MPOrpaMMBI HOCPEICTBOM JIOTHYECKHX
51€MEHTOB 7, Ha KOTOPEIE HAHECEHHI C/IOBA HA PYCCKOM M AHIIMACKUX A3BIKaX, a Takke NUQpHI
U MaTeMAaTHYECKHE OIEPaTophl, MOSCHSIOMINE BBHIONHAEMBIE UMH (QYHKUHMH, IIPU 3TOM CYTh
obydJarompx mporpamMm Ui 3 Tpymnmsl  3aKMIOYaeTcs B CO3JaHWM MHTECPAKTHUBHBIX
aBTOMATHYECKUX CUCTEM YIPABICHUS OCBEIIEHHEM U CKOPOCTBIO BEHTWIATOPA.

IMopsmoK 3anaHus MporpaMM, WX KOMIHJIAIHSA H pealu3alusd aHaJOrHYHbl ONIUCAaHHOMY
BBIIIIE MIOPSIIKE, IPH 3TOM:

— B pe3y/bTaTe BBIMOJNHEHMsS | NPOrpaMMbl MOIIHOCTH AKTHBALlMM CBETOBBIX 010KOB 22,
MOJKXIIIOUEHHBIX K 1-3 afpecHbIM BBIX0IaM 610ka ajgpecanuu 21 onpenensercs ypoBHEM
OCBEIEHHOCTH 10 CHTHATYy C JaTYMKa OCBEIIEHHOCTH 32, MOAKIIOUEHHOTO K 4
aIpecHOMy BBIXOAYy Oyioka aapecanu 21, IpH DTOM 3aTEMHSS WM JONMOJHUTEIBHO
OCBeLas JaTYMK OCBEIIEHHOCTH 32, M3MEHSETCA MOIIHOCTD CBEUEHHS CBETOBBIX OJIOKOB
22, TOAKTIOYEHHBIX K 1-3 afpecHBIM BhIxoaaM Gioka aapecanuu 21;

— B pe3y/bTaTe BHIMOJHEHHs 2 MPOrpaMMBI MOIIHOCTh aKTHBAIMM O0Ka BEHTHIATOPA 25,
HOAKTIOYEHHOrO K 1 aZipeCHOMY BBIXOJY OJIOKa ajpecanuy 21, onpenensiercs 3HAYEHHEM
BHEIIHEH TeMIepaTypsl O CHTHAIY ¢ JaT4dKa TeMIepaTyphbl 24, MOAKMIOYEHHOrO K 4
a[pECHOMY BBIXOZly Oyioka axpecanuu 21, mpu STOM HarpeBas WIH OXJIaXIasd HaTIHK
TeMmeparypbl 24, H3MEHAeTCS CKOPOCTb BpalieHHs Onoka BeHTHATOpa 25,
HOAKITIOUEHHOTO K | aipecHOMY BBIXOMy Onoka aapecanun 21.

Jlis ofyuenus 4 rpymmsl JeTedl Hcrmonp3oBamack | mporpamma, st KOTOPOH
PACIIOJIOKEHHE JIOTHYECKUX DIEMEHTOB 7 Ha IaTax Il IPOrpaMMHpOBaHus 1 mokasaHd Ha
¢ur.22. MOHTaXHBIE IIOMAAKH 15 ¢ pa3MEIEHHBIME HA HUX JJEKTPOHHBIMH OOKaMH Jif
peaNH3anyy JaHHBIX IPOTPaMM COOTBETCTBEHHO T0Ka3aHkl Ha ¢ur.23 u ¢ur.24.

ITonp3oBatenn 4 IPymibl CO3AAOT 00YYalOHIyIO0 IPOrpammy IMOCPEICTBOM JIOIHYECKHX
3EeMEHTOB 7, Ha KOTOpHIE HAHECEHBI CIOBAa HA AHMIMHCKOM f3BIKE, & TaKke HUGPBl M
MATEMaTH4eCKHe OIEpaTophl, MOSCHSIONIME BHIIONHAEMblE MMH GYHKUMH, [PH 3TOM CYyTh
obydaromeil TporpaMMel JUIL TIOAB30BATENEW 3 TPYNObl  33aKMIOYACTCA B CO3MAHMH
MHTEPAKTHBHBIX CHCTEMbl YIIPABICHUS IOCPEACTBOM IyibTa (cM. ¢ur.23) MaIlMHKOH (cMm.
¢ur.24),

TTopsnok 3agaHus IPOrpaMM, UX KOMIHJIALMS W peanu3auys aHalOrHYHbI ONMCAHHOMY

BEHIIIE IIOPAAKY, NpHA OTOM B pPE3YJILTATC BBLIIIOJIHEHUS TMPOTrpaMMBbl IIOCPEACTBOM HaXXaTus
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KHOIIOK 23, pacmlojIoXeHHbIX MOHTaXHOM miomanke 15 (cM. ¢ur.23), cursansl ynpasjieHUs
nepenaroTcs B OJIOK CBs3u M ympasieHus 20, pacroNoXeHHBIM Ha MOHTaXHOH miomanke 15
(cM. ¢ur.24), spnsromeics MalIMHKOM, ITPH 3TOM MAalIMHKA MOXET OCYIIECTBIIATE ABHIKEHHE Ha
Koyiecax 34 BIepen-Ha3al MOCPEACTBOM aKTHBAIMU ABUTaTened 33 M aKTHUBHPOBATHL CBETOBBIE

5  Gnoku 22, IMHTHPYIOIIHE NEPEIHNUE CBETOBbIE OTHH aBTOMOOHIIS.

Ilpu oOydyeHWH MPOrpaMMHUpOBaHHIO 1-4 Tpynnm NpPUMEPBI MPOTPaMM IpeIbIIyLIeH
BO3PacTHOH TPYNIBI HCIONB3OBAIUCH Ui OOY4eHHMs MPOrpaMMHPOBAHHS IOCNIEYIOMeH
BO3PacTHOM IpyNIIb MOJIb30BaTENEH.

W3 npuBeIEHHBIX TPUMEPOB IPOrPaMM CIICYET, YTO 3adBICHHBIA KOHCTPYKTOP MOXKHO C

10  JIErKOCThIO aJanTHPOBATh At O0YUIEHUS IPOrpaMMHPOBaHHIO AETEH Pa3HOrO BO3pacTa.

Pe3ynbTarsl 00y4eHUs IPOrPaMMHUPOBAHUS TPUBEAEHEI B TAOIHIIE

% nerelt ¢ HaYaJIbLHBIMU
Bospact rpynnsl | Konnuectso % 00y4eHHBIX
HaBbIKAMH
nerei neren IIpPOrpaMMHUPOBAaHUIO JAETeH
IIPOrpaMMHPOBAHHUS
3-4 11 0 50
5-6 13 0 65
7-9 14 10 80
10-12 12 15 100

M3 KOTOpO# CIEAYET, YTO 3asABJICHHBIH KOHCTPYKTOP MOXHO 3Q(EKTHBHO HCTONIB30BATH
Juisi oOydYeHHs TpOrpaMMHUpPOBaHMIO A€Tel ¢ 3 JIeT, MPH 3TOM OH OTIMYaeTCH IPOCTOTOM
KOHCTPYKIIMH ¥ TOHKOM HacTpOMKOM Mo KakIIbIi BO3pacT pebeHKa.
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©OPMYJIA N3OBPETEHHSA

1. Croco6 CO3JaHHUS Makera A o0yueHus IpOrpaMMHpOBaHHUIO,
XapaKTepu3yIOIuiics pasMellleHHeM Ha IulaTe JUls IPOrpaMMHpPOBAHUS M IOAKIIIOYEHHEM K
KOHTAKTHBIM SYeiKaM JIOTHYECKHX DJIEMEHTOB, B3aUMHOE PacIOJI0KEHHE KOTOPBIX OMPENEIAET
UCTIOJIHAEMBIA TMPOrPaMMHBIA KO, MOCJEJOBaTeIbHBIM HEPapXHUYeCKHM OIIPocoM OII0KOM
yIpaBJ€HUS TMap KOHTAKTHBIX SYEEK Ui OMNpeNeNeHHs HICHTHOHUKATOPOB JIOTHYECKHX
3JIEMEHTOB, IIPH KOTOpPOM OJIOK YIpaBJIeHHS TaKXe AaKTHBMPYET CHUTHAJIbHBIC JIAMIIbI
COOTBETCTBYIOLINE CTPOKE OMPOCa KOHTAaKTHBIX fYEEK, pacIIM(pOBKOH OI0KOM yIpaBlieHHs
HIECHTHPUKATOPOB M 3aUCHI0 B IAMATh IPOTPaMMHOIO KOJa, COOTBETCTBYIOIUETO
PACIIOJIOKEHHIO JIOTHYECKHX 3JIEMEHTOB, KOMITMJLIIMEH IPOrpaMMHOTO KOJa W OTPENeICHUEM
KOPPEKTHOCTH €r0 BBIOJHEHUS, B Cilydae OOHapyKEHUS OLIMOKM MCIOJHEHHS MPOTrPaMMHOIO
KoJa OTOOpaKeHHEM COOTBETCTBYIOUIErO COOOIIeHHs Ha rpadudeckoM HHTepdelice Gnoka
YOpPAaBJICHHS M aKTHBAlWell CHIHAIBHON JIaMIIBI COOTBETCTBYIOLIEH CTPOKE, B KOTOPOM
oGHapyxKeHa olMOKa, B CIIyYae MPaBHIBHOTO BHIIOIHEHHS IPOrPaMMHOr0 KOJIa 0TOOpaKeHHeM
COOTBETCTBYIOLIErO COOOIIEHUs Ha rpaguyecKoM JJIEMEHTE H Iepefayelt NporpaMMHOro Koja
Ha OJIOK CBA3M M YIPaBJIEHHS, KOTOPBIA MPOM3BOAMT 3alIMCh IIPOrPaMMHOrO KoJa B MaMsATh s
HOCHENYIOEr0 MCTIOMHEHNS HOCPEICTBOM IEepefadd M TONyYE€HHs CUTHANOB C 3JIEKTPOHHBIX
OJI0KOB.

2. Cnoco6 mo 1.1, xapakTepu3yroIuics TeM, 9TO OJ0K YIpaBICHHS MPOU3BOAUT
HepapXHIECKUil OTPOCc KOHTAKTHBIX S4YEEK CIICBA HAMIPABO M CBEPXY BHU3.

3. Cnoco6 1o m.1, XapakTepH3YIOUHHCA TeM, YTO CUMTHIBAHHM Map KOHTaKTHBIX
sdeeK OIIOK YIIpaBJIeHUs aKTUBHPYET 3€JICHBIH IIBET COOTBETCTBYIOIIEH CUIHAIBHOM JIAMIIBL.

4. Croco6 mo m.1, XapakTepH3yIOLIMHCS TeM, YTO NMpH OOHapyXEHHH OLIMOKHU
BBLIIOJIHEHHS] TPOrPaMMHOTO KoJa OJI0K yIpaBlIeHHs aKTHBUPYET CUTHANBHYIO JIaMIy KPacHbIM
IIBETOM COOTBETCTBYIOIIYIO CTPOKE POTPaMMHOT0 KO/, B KOTOPOH 0OHapyKeHa OmHKOKa.

5. Cnoco6 mno m.l, XapakTepH3YIOIIMiics TE€M, UYTO JJIEKTPOHHBIE KOMIOHEHTBI
MCIOJHAIOT MPOrPaMMHBIN KOJ MM TepeatoT B OJIOK CBA3M M YNpPABICHUS YNPaBJIAOLINe
CUTHAJIBI ¥ ITAaHHBIE.

6. [Tnara mns oOydYeHHs MPOTPaMMHUPOBAHHUIO, COJAEpXKallas IUIOCKOe Mojae ¢
MaTpHIIeH KOHTAKTHBIX TYEEK, KOTOPHIE JICKTPHYECKH CBA3AHBI C HHTEPHEHCHBIM pasbeMOM A
6710Ka yrpasiieHus ¢ rpapuueckuM HHTEpPHEHCOM, ClieBa OT KOHTAKTHBIX S4€CK Ha IIaTe Ui
IIPOrpaMMHpPOBAHHS PACIOIOKEH BEPTHKAIBLHBIA PpsJ CHTHAIBHBIX JIaMI, KOTOPBIE Takxke
MOAKIIOYEHB K HHTepdefiCHOMY pazbeMy Ui OJ0Ka ymnpaBjieHHs, KOHTAKTHBIC K

BBITIOJIHEHB OTBETHOH Q)OpMOﬁ I KOHTAKTOB JIOTHYECKHUX JJIEMEHTOB C BO3MOXHOCTBIO
16
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GHKCAIlMH JTOTHYSCKUX 3TEMEHTOB Ha ILIaTe Ul NMPOrPaMMHUPOBAHHSA, TAKXKE MO KpasM IUIaThl
JUIL  TIPOTPAaMMHpPOBAHUS  yCTaHOBNIEHBl HHTEPQEHCHBIE DPa3beMbl I MOAKIIOYCHHUS
JIOTIOJTHUTEIBHBIX IUIAT IS IPOrpaMMHPOBaHHS.

7. [Tnara mo 1.6, XapakTepU3yIOWasIcs TEM, YTO Ha OJIOKE yIpaBIeHHs PacIlIoXKeHa
KHOIIKa BKJIIOYEHHS IDIATHI IS MPOTPaMMHUPOBaHUs, KHOIKA 3aIlyCKa BBINOJIHEHHS ITPOrpaMMBl,
KHOIIKA ay35l BBINOJHEHHS IPOrpaMMBb], KHOIIKA OCTAHOBKH BBHINIOJHEHHSA [TPOrPaMMBL.

8. DJIEMEHT JIOTHUYECKHH I 00y4UeHHs IpOrpaMMHUPOBAHHIO, BEIIOJIHEHHLIN B BH/IC
IJIOCKOH JeTand CHU3Y KOTOPO# BBINOJHEHBI KOHTAKTHl OTBETHBIE 1O (JOPME KOHTAKTHBIM
s9efKaM M BBIIOJIHEHHBIE C BO3MOXHOCTH (MKCAIMH JIOTHYECKOTO 3JIEMEHTa Ha KOHTaKTHBIX
AyeWKax [UIaThl I INPOrPAMMHPOBAHHS, BHYTPH B JIOTHYECKHX OJJIEMEHTaX KOHTAKTEHI
TOJKJTIOYEHBI K OJI0KY HASHTH(PHUKALNY, CBEPXY JIOTHYECKOTO JJIEMEHTA pa3MellleHa IoIanKa ¢
uHpOpMaIuel 0 TUIE JOTHYECKOro 3JIEMEHTA.

9. DJIEMEHT 110 1.8, XapaKTEPU3YIOIHIACS TeM, YTO OJIOK HACHTU(HKALKUH BBITOIHEH
B BH/IC PE3UCTUBHON MaTPHLBLI WIIM aJPECHOTO KOHTPOJUIEpa.

10.  DneMeHT o N.8, XapaKTepU3YIOLIUNCSA TEM, YTO CBEPXY JIOTHYECKOIO JJIEMEHTA
HaHeceHa MH(OpMAaIMsA B BHJE TEKCTAa WIM MATeMaTHYECKHX CHMBONIOB WM TpadHKy - WM

mpudrta bpatins.
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