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ITACIIOPT

JIOIIOJTHUTEJIBHOM OBIIIEOBPA30BATEJILHOM ITPOI'PAMMEBI

Hassanue nmporpammel

Pobororexuuka

HamnpasieHHOCTh IpOrpaMmBbl

TCXHHUYCCKasa

@®.1.0. nenarora, peaau3yroiiero
NOTIOJTHUTEITHLHYIO
00111€00pa30BaTEIIbHYIO MPOTPAMMY

I'mmaeB Upuk @apraroBuy

["ox pa3pa®oTKu Wi MOIUDUKALIAN 2024

NOTIOJTHUTEILHOM 00111e00pa3oBaTebHON

[IPOIPAMMBI

['1ie, Koria U KeM yTBepiKIeHa [Iporpamma paccMoTpeHa Ha 3acelaHny

NOTTOJTHUTEIIbHAS
00111e00pa3oBaTebHas MporpaMmma (Bciaydae
ee pea3alun)

Meroauueckoro coBera: [Iporokos Ne3 ot 12.04.2024.
VYTBepxkaeHa npukasom qupekropa MbBOY «CTHI»
ot 17.04.2024 r. NeCTII-13-235/4

Hpopmaliys 0 HaTUYUKU peleH3un

Her

Llenb

(DOpMI/IpOBaHI/Ie Yy yqalmuxcd YCTOﬁqHBOFO HHTCPECCA K
HaquO'TeXHquCKOﬁ ACATCIIBHOCTH

Samaun

- BOCIIUTHIBATh FapMOHHUYHO pa3BUTYIO,
COLMAIIBHO AKTUBHYI0 JIMYHOCTU IIPU COYETAHUHU
TEXHOKPATUYECKOT0 U TYMaHUTAPHOTO MO/IX0/I0B;

- MOBBIIIATH MOTHBALUIO K y4€0e, pa3BUBATH
MIO3HABATEJIbHbIE UHTEPECHI;

- pa3BHUBaTh JIOTUYECKOE, TEXHUYECKOE
MBIIIUIEHHE, (OPMUPOBATH TEPBOHAYATBHBIA  OIMBIT
TBOPYECKOMTEXHUYECKOMN AEATEIbHOCTH;

-BbIpa0OTATh HaBBLIKU CaMOCTOSITEIILHOIO
KOHCTPYHPOBAHHS;
- BBIIBIISITH ~ OJApEHHBIX  JAeTel, o0ecneduThb

YCIIOBUS JIS1 UX TBOPUYECKOTO Pa3BUTHS;

- o0yyaTh MPUMEHEHUIO METO/I0B MOMCKA HOBBIX
TEXHUUYECKUX pelieHui c HCIIOJIb30BaHUEM
coBpemeHHbIX UKT;

-03HAKOMMTbH C OCHOBHBIMU IIPUHLIUIIAMU MEXaHUKH;
-03HAKOMHTB C OCHOBaMH MPOrPpaMMHUPOBAHUS B
KOMIIBIOTEpHOM cpene moaenuposanus JIEI'O;

- pa3BUBaTh yMeHHE paboTaTh HaJ MPOEKTOM B
KoMaHJ1e,9(h(heKTUBHO pacripesieNaTh 0053aHHOCTH.




OxuaeMble pe3yabTaTbl OCBOSHUS
[TPOrPaMMBbI

Jluunocmuuie

VY yuenuka OynyT cOpMHPOBAHBI:

- y4eOHO-TI03HaBaTeJIbHbIN UHTEpec K
KOHCTPYKTOPCKONIESITEIbHOCTH;

- IIOHMMaHHe 3HaYMMOCTH TEXHUYECKOT0

TBOPYECTBA BCOBPEMEHHOM MUE;
- IEpPBOHAYAJIbHBIM KOHCTPYKTOPCKUIA OTIBIT
Memanpeomemmnule
Y4eHUK HayduTCs:
- IPUHUMATh ¥ COXPaHATh YIeOHYIO 3a/1a4y;
- YUUTHIBATh BBIICJICHHBIC YYHUTEIEM OPUEHTHPHI
NEHCTBUST B HOBOM  y4yeOHOM  Marepuane B
COTPYJIHUYECTBE C YUUTEIIEM;
- IJJAaHUPOBATh CBOE JIEHCTBHE B COOTBETCTBUHU C
MOCTaBJICHHOW 3ajjauell U YCJIOBUAMHU €€ peanu3allui,
B TOMYHCIIC BO BHYTPEHHEM IUTAHE;
BHOCHTb HEOOXOAMMbIE KOPPEKTHUBHI B JICHCTBHE MOCIE
€ro 3aBepIICHHUS HAa OCHOBE €ro OICHKH M ydeTa
XapakTepa ClIeTaHHbIX OIUOOK;
Ilpeomemnule
Bocnutannuku OynyT 3HaTh:
- 00111€€ YCTPOUCTBO U MIPUHIUIIBI IEHCTBUSI pOOOTOB;
-OCHOBHBIC  XapaKTEPUCTUKH OCHOBHBIX  KJIACCOB
poOOTOB;
-MIOPSIIOK OTBICKAHUSI HEUCIIPABHOCTEH B Pa3IMYHBIX
POOOTHU3UPOBAHHBIX CUCTEMAX;

-METOJIUKY IPOBEPKU paboTOCIOCOOHOCTH
OTJICJIbHBIX Y3JIOBU JACTAJICH.

Cpok peanu3any NporpaMmbl 1ron

KosmuecTBo 4acoB B Henemto / rof 2/72

BospacT o0y4arommxcs 14-16 net

DOpMBI 3aHATHH

Bce 3ansTus mpoBogsTcs B (opMe MpPaKTHUECKUX
paboT, COpPEeBHOBAHUI1, IPOEKTOB.

W3ydenwne, 3aKkperuieHHe Marepuaia, IPUXOISIIerocs
COTJIACHO KaJIeH/IapHO-TEMaTHYECKOMY
IIAaHUPOBAHUIO HA AaTy KapaHTWHA, IMPOBOAUTCA B
dopmMe caMOCTOSATENBHON pabOTBI B JIOMAIIHUX
YCIOBUSIX ~ C  WCHOJNb30BaHWe ceTH VIHTepHeT
(31eKTpOHHOE 0OyUeHHe).

Jlexnuu,  TpaKTHYECKUE  3aHATHS,  MAacTep-KIacChl,
BBITIOJITHEHHE CAMOCTOSATEIBLHOMN pa6OTBI.




MeTtoandyeckoe o0ecrieueHue

JIureparypa.

1. JI. YO. Oscsauunkas, JI. H. Obcsaumukuii, A. JI.
Ogcaunukwuii, Kypc nporpamMupoBanust podora Legol
Mindstorms EV3 B cpene EV3. Uensbunck, 2018.

2. JL 1O. OBcsanunkas, . H. OBcanurkuii, A. /1.
OBCSIHUILIKUM, AJITOPUTMBI U TTPOTPAMMBbI IBUKEHHUS T10
yepHoi JsmHHM pobota Lego Mindstorms EV3.
Yenabunck,2018.

3. C. A. Oumunos, Poborexumka mis nereil u
poawuteneii. Beb-pecypcesr:

1. «IIpopoboT.py» http://www.prorobot.ru

2.Caiit «O0pazoBaTelbHbIC KOHCTPYKTOPBI
LEGOEducationy, http://education.lego.com/
3. Caiir «HCTUTYT HOBBIX TEXHOJIOT U

http://www.int-edu.ru/

4. Caiit OO0 «ITomurexuux» http://polytehnik.ru/

5. 5.Caiit ®MJI 239 http://239.ru/robo t

6.bnor mrobuTenei POOOTOTEXHHUKH
NiNoXT.LegoMindstromsNXT http://nnxt.blogspot.ru

'Y cioBus peanu3aiuy IporpaMmbl
(o6opynoBaHue, HHBEHTAPD,
crienianbHbie momenienus, UKT uap.)

1. Koncrpykrop Lego Mindstorms EV3

2. Pecypcusiit Habop Lego Mindstorms EV3.
3. Cpena nporpammupoBanusi EV3.

4. KommnbloTepHbIil Kiace, ceTb, IHTepHeT.

5. Ilons nnst copeBHOBaHUM.



http://www.prorobot.ru/
http://education.lego.com/
http://www.int-edu.ru/
http://www.int-edu.ru/
http://polytehnik.ru/
http://239.ru/robo
http://nnxt.blogspot.ru/

AHHOTaNUA

CoBpeMeHHOE O0LIECTBO MEPEkKHUBAET 3TAll IKOHOMHUYECKOro pocTa. BbIcokue TeMIlbl pa3BUTHAU
MPOMBIIIJICHHOTO POCTa HE MPEICTABISAIOTCS 03 BO3HMKHOBEHHUS HOBBIX TEXHOJIOTUH U MPO(EeccHil.
OcHOBHasi IpUYMHA BO3HUKHOBEHMS HTUX Mpodeccuid - BBITECHEHHE 4YEJIOBEKa pPOOOTaMH.
[Ipennonaraercsi, 4T0 OONBIIMHCTBO MPO(ECCHH TKEIOro, MEXaHHYECKOTo, TPeOyIOImEro IBEIUPHOR
TOYHOCTH TpyJaa OyAyT nepepacupeiesieHbl MeXJy YeJIOBEKOM M MAallMHAMU B CTOPOHY MAIIMH.
OcBoOOaMBIINECS BAKAHCUU MTOTPEOYIOTCS AJISl CO3JaHUS TeX K€ CaMUX POOOTOB, UX MPOrPaMMHPOBAHUS,
HaJIaZku U obciyxuBaHus. C momoupio poOOTOB OyAyT M3ydaThCsl JOCENe HE M3Y4YEHHbIE IUIAHETHI U
HaMMEHee JIOCTYITHbIE MECTa Ha 3eMJIe, MOSBUTCSINOTPEOHOCTh B OOJBIIOM KOJUYECTBE CIIELUAINUCTOB,
n3o0peTaTeNiei U HaydHbIX pa3paboToK.

[Iporpamma 6a3oBoro ypoBHsi «PoGoToTexHMka» npeaHasHayeHa s ydamuxcs 14-16 ner,
paccunTana Ha 1 rog oOy4eHwus, 2 yaca B HEACIN0, 72 Jaca B TOJI.

[Tporpamma opueHTHpOBaHA Ha (OPMHUPOBAHMUE y YUAIIUXCS LEIOCTHOTO MPEACTABICHUS O MHUpE
TEXHUKH, YCTPOWCTBE KOHCTPYKLMI, MEXaHU3MOB U MalllMH, UX MECTE B OKpy»xKaroiieM mupe. Hacrosmii
Kypc MpeajaraeT MCIoib30BaHHE 00pa3zoBaTesbHbIX KOHCTpykTOopoB JIEI'O kak mHCcTpymMeHTa Juid
Oo0y4eHMs IIKOJIBHUKOB KOHCTPYUPOBAHMIO, MOJEIMPOBAHUIO M KOMIIBIOTEPHOMY YIPABJICHHUIO.
Baxkneiield ocOOEHHOCTbIO 3aHATUM SBISETCS TO, YTO B UX OCHOBE JIEXKUTIIPEIMETHO-IIPAKTUYECKast
NeSTeNbHOCTh, KOTOpas SBJSIETCS  OCHOBOM  (pOPMHMpOBAaHHUS IO3HABATENBHBIX  CIIOCOOHOCTEH
oOyJaromuxcs. Y4YeHUK HaXOJUTCA HE B BHPTYAIbHOM IPOCTPAHCTBE, & MOXKET OIIYIIATh (PU3UICCKUI
CMBICIJI IIPOLIECCOB, KOTOPBIM 00y4JaeTcsl.

[HosicHuTeEAbHASA 3alIMCKA

HononnurenbHast oOmieoOpazoBarenbHas (oOliepa3BuBaromas) mnporpamMma «PoOoToTeXHHKa»
OTHOCHUTCS K MPOrpaMMaM TEXHUYECKON HAMPABIEHHOCTH, 110 YPOBHIO CII0KHOCTU OCBOEHHUS POrPaMMBbl
— 0a30BOro ypoBHS, 110 BpEMEHHU pealln3alluy — Io/10Basl.

IIporpamma cocraBjieHa B COOTBETCTBHHM ¢ HOPMATHUBHBIMH IOKYMEHTAMM:

- 3axoH Poccutickoit ®enepanun «O06 obpazoBanun B Poccuiickoit @enepamum» ot 29.12.2012. Ne
273-d3 (c u3MeHeHusIMHU, BHeCeHHbIX DenepanbHbIM 3akoHOM 0T 17.02.2023 N 26-D3)
https://www.consultant.ru/document/cons_doc_LAW_140174/?ysclid=Ifuqi6fks0654479376;

- Crparerus pasButus BocnuTaHusi B Poccuiickoit ®enepauuu Ha nepuon ao 2025 rona
(yrBepxknenHas [IpaButenbctBoM Poccuiickoit ®enepanuu, Pacnopsxkenue ot 29 mas 2015 r. Ne 996-p)
http://publication.pravo.gov.ru/Document/View/0001201506020017;

- Konuenuus o0meHaMOHATbHOM CHCTEMBI BBISBICHUS W DPAa3BUTUS MOJIOABIX TaJaHTOB,
yrBepkaeHHas I[lpesunentom Poccuiickoit denepaunn J.A. MeasenessiM 3 ampenst 2012 r. (c nmiaaHom
MEPOIPUITHI)
https://www.garant.ru/products/ipo/prime/doc/405245425/?ysclid=1fuqf02bbl61297194;

- [Ipuka3 MunucrepcrBa npocseuieHust PO ot 27 utons 2022 r. N 629 «O6 yreepxknenuu [lopsaka
OpraHu3alii ¥  OCYUIECTBICHHMS  OOpa3oBaTeIbHOM  JEATEIbHOCTH IO  JOHNOJHHUTEIbHBIM
0011e00pa3oBaTeIbHBIM IPOrpaMMam»
https://www.garant.ru/products/ipo/prime/doc/405245425/?ysclid=1fuqf02bbl61297194;

- Pacnopsixenue IIpasurensctBa PO ot 31 mapra 2022 r. N 678-p «O6 yrBepxkaennn Konnenuuu
Pa3BUTHS JOMOJIHUTEIBHOrO oOpa3zoBanus gereit 10 2030 r. ¥ maHa MEPONPUATHI 10 €€ pealn3alun
https://www.garant.ru/products/ipo/prime/doc/403709682/;

- [locranoBnenue ['maBHOrO rocynapcTBeHHOro canutapHoro Bpaya P® ot 28 centsops 2020 r. Ne
28 "OO6 yrBepxneHun canutapHbix mpaBun CII 2.4.3648-20 «CaHUTapHO-IMHIEMUOIOTUYECKUE
TpeOOBaHUs K OpraHU3alMsIM BOCIIUTAHUS U O0yUYEHHS, OT/AbIXA U 03J0POBIIEHUS A€TEH U MOJIOJEKI
https://www.garant.ru/products/ipo/prime/doc/74993644/?ysclid=lfuwfm8aak247195708;

- Meronuyeckue peKOMEHAANHUHU MO MPOEKTUPOBAHMIO JIOMOJHUTEIBHBIX OOIIepa3BUBAIOIINX
mporpaMM (BKIItOUasi Pa3sHOYpOBHEBBIE mMporpamMmbl) MuHHCTepcTBa oOpa3oBaHus M Hayku PD or
18.11.2015 r Ne 09-3242 https://noufirstsch.mskobr.ru/files/pis_mo_3242_-

metodicheskie_rekomendacii.pdf?ysclid=Ifugsmwib0691108775;

- PernonanpHbIii  mpoekT «Ycmex Kaxmoro pederka» ot 20 wuroHs 2019 ronma
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https://iro86.ru/index.php/component/k2/item/16862-regionalnyj-proekt-uspekh-kazhdogo-rebenka;
- IIucemo MunucrepcrBa npocsemenus P® or 18 asrycra 2022 r. N 05-1403 «O nHampaBneHuu
METOAMYECKUX pekoMeHmaruii» https://base.garant.ru/405887329/?ysclid=Ifuw0wn87v225172964.

HeneBass ayautopusi — ydvammecs 14-16 ner He wumeronue 0a3oBble 3HAHUA IO JIETO-
KOHCTPYHPOBAHHUIO.

HanpasieHHOCTH IPOrpaMMBbl — TEXHUYECKASL.

®opMa 00yUeHHs — OYHAas.

YpoBeHb 0CBOEHHs MPOrPaMMBbI — Oa30BBIi.

KosnuecTBo 00yuaomuxcsi B oJfHO# rpymme — 15 yenosek.

Pe:xuM 3aHATHIl: TporpaMma paccunTana Ha 72 4aca B roj (9 mecsieB o0yueHus).

3aHATUA NPOBOATCA B Ipynnax 1 pa3 B HEAENIO 10 2 akaJIeMUYeCcKUX yaca, ¢ nepepsiBoM 10 MunyT
MEXy 3aHATUSAMHU.

DopMbl 3aHATHIL:

¢dopmbl 00yueHust mo mnporpamme onpenenstorcs Ilonoxennem o Qopmax o00ydeHus 1o
JOTIOJTHUTEIIBHBIM 00pa3oBaTeabHbIM Hporpammam (mpukas Ne CTIII-13-336/0 ot 26.08.2020).

Bce 3ansaTus npoBoasaTcs B (GopMe NMpakTHUECKUX paboT, cOpeBHOBAHUM, MPOEKTOB. M3yueHue,
3aKperIeHue MaTepuaa, MIPUXOASIIErocs COrIaCHO KaleHJapHO-TEMAaTUYECKOMY TUIAaHUPOBAHUIO HAlaTy
KapaHTUHA, IPOBOJIUTHCS B (hOpMe CaMOCTOSTENbHONW pabOThl B AOMAIIHUX YCIOBUSAX C HUCIOJIb30BAHUE
cetu IuTepHeT (37eKTpOHHOE 00yUeHue).

AKTYaJlbHOCTH NPOrPaMMBbI:  pa3BUTHE TBOPYECKUX CIOCOOHOCTEH M (OpMHUpOBaHME
npo(eCCHOHATTFHOTO CaMOONPEAETICHNUs TOAPOCTKOB B Tporecce oOydeHus. [laHHOe HampaBiieHUE
BOCTpeOOBAaHO M CIIOCOOCTBYET IOCTYHAaTEIbHOMY pa3BUTHIO OOYYMBIIMXCA [0 IporpaMmam B
HaNpaBJICHUU POOOTOTEXHUKH, paHHEW MPO(ECCHOHATBFHONW OPUEHTAIMH M BOCIHTAHUIO WH)KEHEPHBIX
KkazpoB Poccumn

[Iporpamma HampaBieHa Ha (OPMHUPOBAHHME y YYALIMXCS IEIOCTHOTO IPEJICTABICHUS O MHUPE
TEXHHUKH, YCTPOMCTBE KOHCTPYKIIMI, MEXaHU3MOB M MalllMH, UX MECTE B OKpYy:karoieM Mupe. Hacrosmnii
Kypc MpeajaraeT MCIoib30BaHHE 00pa3zoBaTesbHbIX KOHCTpykTOopoB JIEI'O kak mHCcTpymMeHTa Juid
Oo0y4eHMs IIKOJIBHUKOB KOHCTPYUPOBAHMIO, MOJIEIMPOBAHUIO M KOMIIBIOTEPHOMY YIPABJICHUIO.
Baxkneiimeld ocOOEHHOCTbIO 3aHATUM SBISETCS TO, YTO B UX OCHOBE JIEKUTIIPEIMETHO-TIPaKTHYECKast
NesTeNbHOCTh, KOTOpas SIBJISETCS OCHOBOM  ()OpPMHUpPOBaHMS  IO3HABATEIbHBIX  CIIOCOOHOCTEH
oOyuaromuxcsi. YUeHUK HaXOJWUTCS HE B BUPTYaJIbHOM MPOCTPAHCTBE, @ MOXKET OLIYIATh (PU3NUECKUM
CMBICII TIPOLIECCOB, KOTOPHIM 00ydJaeTcs.

[Ipumenenue koHCcTpykTOopoB JIEI'O B A0OMONHUTENHHOM OOpa30BaHMM MO3BOJIUT CYIIECTBEHHO
YCUJIUTh TIO3HABATEJIbHYI0 MOTHUBALMIO YYalIUXCs, OPraHU30BaTh UX TBOPYECKYIO MHUCCIIEN0BATENBCKYIO
paboTy. A Taxkke MO3BOJIUT IIKOJbHUKAM B JOpMeE MO3HABATEIbHOM JESATEIbHOCTH U UTPBI y3HATH MHOTHE
Ba)XKHbIE UJIEU U PAa3BUBATh HEOOXOIUMBIE B JaJIbHEHIIEH )KU3HU HABBIKH.

TpaguionHble MeTOAbl OOyYEHHUsI 4acTO OTPAHMYMBAIOT €CTECTBEHHYIO JIETCKYIO CIIOCOOHOCTH
YUUTBCS, T.K. NPEANONArarT AOCTHKEHHE 3apaHee W3BECTHOIO JAHHOTO PEIICHHUS, ABUTasACh K HEMY
olpezieIeHHbIMUA TUIIOBBIMU IyTsAMU. J[aHHas mporpaMMa npejiaraeT yqauMcs mpoOieMbl, 1aeT B PyKH
MHCTPYMEHTHI, MO3BOJIAIONIME MM HalWTH CBOE COOCTBEHHOe pelieHue. biaromaps stomy yuwammiics
HCIBITHIBAIOT YAOBOJIBCTBHE MOJTMHHOTO IOCTUKEHUS, CTAHOBUTHCSI TBOPUYECKU MBICIISIIIIUMU, 00Y4aroTCst
paboTe B KOMaH/IE.

OO6y4eHue 1o TaHHOM MpOorpaMMe OCHOBAHO HA MPHUHIIMIAX MHTETpallui TEOPETHIECKOr0 00ydeHUs
C IpoLeccaMH NPAKTUYECKOW, HCCIIEI0BATEIbCKONW, CaMOCTOSATENbHON HAay4YHOH JESITENBbHOCTH
BOCIIUTAHHUKOB U TEXHUKO-TEXHOJIOTUYECKOTO KOHCTPYUPOBAHMUS.

HoBu3na mnporpamMmbl B TOM, YTO OHa HalpaBleHAa Ha O3HAKOMJICHHE OOYYaloUIMXCS C
COBPEMEHHBIMH TEXHOJIOTHSIMU MOJICIMPOBAHUS, MPOrPaMMHUPOBAHUS, CO3/IaHUS W HCIOJB30BaHUS
POOOTOTEXHUYECKUX YCTPOMCTB.

Heab: popmupoBanue y yqammxcst yCTOWYMBOT0 MHTEPECA K HAYYHO-TEXHUYECKON JeSITeIbHOCTH.

3apaum:

- BOCHUTBIBATH FAPMOHUYHO DPAa3BUTYI0, COLUAIBHO AKTUBHYIO JIMYHOCTH IPHU COYETAHUHU
TEXHOKPAaTUYECKOT0 ¥ TYMaHUTApHOTO MOIXO0B;


https://iro86.ru/index.php/component/k2/item/16862-regionalnyj-proekt-uspekh-kazhdogo-rebenka
https://base.garant.ru/405887329/?ysclid=lfuw0wn87v225172964

- IIOBbIIIATh MOTHUBAIHIO K yqé6e, Pa3BUBATH MO3HABATCIIbHBIC HHTEPCCHI,

- Ppa3BUBAThb JIOTUYCCKOC, TCXHUUCCKOC MBIIIJICHUC, q)OpMI/IPOBaTB HepBOHaanLHLIfI OIIBIT

TBOPYECKON TEXHUYECKOU JEATEIBHOCTH;
-BbIpabOTaTh HaBBIKH CAMOCTOSITEIbHOTO KOHCTPYUPOBAHHS;
- BBIABIATH OIapEHHBIX JI€TeH, 00eCIeunTh yCI0BUS AJIs UX TBOPUYECKOTO Pa3BUTHUSA;

- o6yanL IMIPUMEHCHUIO METOJOB ITOMCKA HOBBIX TCXHUYCCKHUX peH_ICHI/Iﬁ C HCIIOJIb30BaHUEM

coBpeMeHHbix MKT;
-03HAaKOMUTH C OCHOBHBIMU MPUHIIUIIAMUA MEXAHUKH;

-03HaKOMHUTb C OCHOBAMH ITPOTPAMMHUPOBAHUS B KOMITbIOTEpHOU cpenie MmoaenupoBanus JIET'O;

- pa3BUBaTh YMEHHUE pabOTaTh HaJ MPOEKTOM B KOMaH/E, 3PPEKTUBHO pacIpeeisiTh
00513aHHOCTH.
MaTepuajibHO-TeXHHYECKOe ofecneyeHHe NporpaMmbl

Koncrpykrop Lego Mindstorms EV3
Pecypcubiit Hadbp Lego Mindstorms EV3.
Cpena mporpammupoBanus EV3.
KommbroTepHblIii Ki1acc, ceTh, IHTepHET.
[Tons pyst copeBHOBaHUM.

ko E

MeTtoaunueckoe odecreueHne

MeTtoanueckoe obecrneueHune JOTIOJIHUTEIILHOM O6H.I€O6pa3OBaTeHLHOﬁ IIporpaMmbl
OCYHICCTBIIAACTCA TIOCPECACTBOM AKTHMBHOI'O BHCIAPCHUA B 06p330BaT€JII)HI)II71 mponecc KOMIIICKCa
JAUIAKTHYCCKHUX MATCPHUAJIOB: KOMIIBIOTCPHBIC IIPC3CHTAIIHUU, pa3,[[aT0‘lHBIfI MaTrepual, IPAKTHYCCKHEC

paboTHI U T.I.
4. JI. }O. OBcanuukas, J. H. OBcanunkuid, A. JI. OBcsnuukuii, Kypc nporpammupoBanus p
Lego Mindstorms EV3 B cpene EV3. Yensiounck, 2018.
5. JI. YO. OBcsnunkas, J. H. OBcsauuikuii, A. JI. OBCAHUIIKUIH, AJTOPUTMBI U IPOTPAMMBI
JBYDKEHUS 110 YepHOi tuHuU poboTta Lego Mindstorms EV3. Yensounck, 2018.
. C. A. ®uaunos, PoboTexnuka s neteit u poaureneii. Beo-pecypcesi:
«[IpopoboTt.py» http://www.prorobot.ru
Caiit «O06pa3oBatenbubie KoHCTpYKTOpsl LEGOEducation», http://education.lego.com/
Caiit «MIHCTUTYT HOBBIX TexHOJOTHI http://www.int-edu.ru/
Caiit OOO «Ilonutexuuk» http://polytehnik.ru/
Caiit ®MJI 239 http://239.ru/robo t
Bror mobuteneit pobororexuuku NiNoXT.LegoMindstromsNXT http://nnxt.blogspot.ru

ocuarwNREO

Pe3y.]'ll)TaTbl OCBOCHUS NIPOrpaMMbI

o0ora

JIMYHOCTHDBIE pe3yJbTaThbl

Y yuenuka oyoym cgpopmupoeanui: Yuenux nonyuum  eo3moxcnocmo
dopmuposanus:

onn

- y4eOHO-TTI03HaABATEIHHBIA HHTEPEC K - BLIPANCEHHOU YCMOUYUBOL YUeOHO-
KOHCTPYKTOPCKOM J1€ATENbHOCTH; NO3HABAMENLHOU MOMUBAYUU K U3VUEHUIO
MEeXHUKU,

- ITIOHUMAaHHEC 3HAYUMOCTHU TEXHUYCCKOI'O | - yCneutHo2o onvlma meopuecxoﬁ
TBOPYECTBA B COBPEMCHHOM MUPCE; MexXHU4ecKou C)EﬂmeﬂbHOCmu,'

- HepBOHaanBHBII\/’I KOHCprKTOpCKI/Iﬁ OIIBIT - KOHCMPYKmMOPCKO20 muna mMoluljleHusl

MeTranpeamMeTHblie pe3yJabTaThl

Pezynamuenvie ynugepcanvhole yueonle 0eiicmeus

Yuyenuk HAYYUTCH: Yuenux noJiyuum 603MO)HCHOCHIb
Haydyumosca.



http://www.prorobot.ru/
http://education.lego.com/
http://www.int-edu.ru/
http://polytehnik.ru/
http://239.ru/robo
http://nnxt.blogspot.ru/

- IPUHUMATD U COXPaHATh y4eOHYIO 3a1auy;

- 8 compyonuuecmee c yyumeiem Cmagums
HOBble yuebHble 3a0ayu

- YYUTHIBATh BBIJICICHHBIEC YUATEIEM OPUEHTHUPBI
JCHCTBYS B HOBOM Y4eOHOM MaTepHualie B
COTPYJHUYECTBE C YUUTETIEM;

- NPOABIAMb NO3HABAMENLHYIO UHUYUATIUBY 8
yueobHom compyoHuiecmae,

- IUIaHUPOBAThL CBOC IICfICTBPIe B COOTBCTCTBUHU C
ITocTaBneHHOM 3a1a4€il U YCIOBUSMU €€

- CamMoOCmosImenbHO a0eK8amHo oyerueantsb
npasusibHoOCNb 6blNOJIHEHUS Oeticmeus u

peanu3anuy, B TOM YHUCJIE BO BHYTPEHHEM ILIAHE,
BHOCUTb HEOOXO/IMMbIE KOPPEKTUBBI B JICHCTBUE
[IOCJIE €0 3aBEPLICHHUS HAa OCHOBE €r0 OLECHKH U
yueTa XxapakTepa CJIeJlaHHbIX OIIHOOK;

BHOCUMb  HEOOX00UMble  KOPPEKMUBbl 8
UCNONIHEHUE KAK NO X00) €20 pedaiu3ayuul, max
U 8 KOHYe 0eliCmeust;

Ilo3nasamensnole ynugepcanbvhole yueonvle 0eiicmeus:

- OCYIIECTBIIATH MOMCK HEOOX0AUMON nHpOpMaIuu
JUTSL BBITIOJTHEHUSI 3a/1aHUI;

-ocywecmensimo pacuupeHvlil NOUCK
uHGoOpMayuU ¢ UCNOIL30BAHUEM PECYPCO8
oubnuomex u cemu Mnmepnem,

-UCII0JIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA,
B TOM YHUCJIC MOJCIIN U CXCMbI [JIA pCHIICHUSA 3aa4;

-co30asams U npeoopazo6vleamMs MOOeIU U
cxemul OJ1s peuleHust 3a0au,

-CTPOUTH PEUEBOE BHICKA3bIBAaHUE B YCTHOU (hopme;

OCO3HAHHO U  NPOU3BOJILHO  CMPOUMDb
peuesoe 8blCKaA3bl8aHUe 8 YCMHOUL (hopme;

- OCYIIECTBJISITh CHHTE3 KaK COCTaBIIEHUE IEJIOT0
U3 4acTeN.

-ocyujecmejiiinib  CUHmMe3 KdK cocmaejienue
yenoco usz uacmeﬁ, camocmosmeillbHoO
docmpaueaﬂ U 60CNOJIHAA Hedocmarou;ue
KOMNOHEHMbL.

Kommynuxamuenuie ynueepcaivHbvle yueoHvle oeiic

meusi.

-A0IIYCKaTb BO3MOXHOCTD CYILICCTBOBAHUS Y J'IIOI[GI‘/'I
Pa3iiIMiUHbIX TOYCK 3pCHHA, B TOM YHUCIC HC

-yuumosleambs pasnble MHEeHUs U UHmepecsbl U
000CHO8bIBAMD CO6CI716€HH)/}0 nosuyuro,

COBMAJAIONMX C  €ro  COOCTBEHHOH, H

OPUEHTUPOBATHLCS Ha TMO3UIUIO MapTHEpa B

OOIIIEHNH U B3aUMOAEHCTBHUH;

-popMmynmupoBaTh  COOCTBEHHOE  MHEHHE U | -AP2YMEHMUpo8ams  C6010  NO3UYUIO U

MO3UIIHIO; KOOPOUHUPOBAMb ee C NO3UYUAMU NAPMHEPO8
6 compyoHuuecmee npu evlpabomke oouezo
peulenus 8 COBMeCmHOU 0esimeNbHOCU,

-IOTOBApUBATbCd M MNPUXOMUTb K  OOLIEMY | -MpoOyKmueHo paspeulamsv KOH@OIUKMbL HA

PEIICHHI0 B COBMECTHOW JCSITEILHOCTH, B TOM OCHOGe yuema uHmepecos u NO3UYULlL 8cex e20

YHCJIC B CHTYAIlH CTOJIKHOBEHUSI HHTEPECOB; VUACTMHUKO8,

-KOHTPOJIMPOBATH ACHCTBUS MapTHEPA; -oCyujecmensims — 83AUMHBIU  KOHMPONb U
oKazvl8amy 8 compyonuiecmee
HeobX00UMYI0 83AUMONOMOUYb,

-HCTONB30BaTh peYb ISl PETYNISIHUH CBOETO | -a0eK8amHO  UCNONb306AMb  peub 0

NCHCTBUSL. NIAHUPOBAHUS u peaynayuu ceoeti
oesimenbHOCIU.

IIpenmeTHbIe pe3ybTaThl

Bocnumannuku Cmapmoeozo ypoeéHs O00axcHbl | Ymembs:

3Hambv:




- o0mee yCTpONCTBO W TMPUHIUIBI JICHCTBUS
poOOTOB;

-OCHOBHBIC XapaKTEPUCTUKUA OCHOBHBIX KIIACCOB
poOOTOB;

- cobuparb MaHHUIYJASATOPHl IO TOTOBOM
cxeme;
- Moau(UIMPOBAThH

KOHTPOJIA O6CTaHOBKI/I;

poboTa maTuymKaMu

-00IIyI0 METOAWKY MPOSKTUPOBAHHUS POOOTOB | - BBIOMPATH JATYMKH B COOTBETCTBUU H
Pa3IMYHBIX KIIACCOB; 3ajaueii mocTpoeHus poooTa;

-0011y10 METOIMKY pacuera OCHOBHBIX | - CO3/1aBaTh MPOCTHIC MPOTPAMMEBI JIBUKCHUS
KHMHEMATHYECKHX CXEM; poboTa ¢ KOHTPOJIEM OOCTAaHOBKH.

-TIOPSIZIOK  OTBICKAHWS ~ HEUCHPABHOCTEH B

Pa3IMYHBIX POOOTU3UPOBAHHBIX CHCTEMAX;
-METOJIUKY MIPOBEPKU pabotocrniocobHoCTH
OTJICNIbHBIX Y3JIOB U JeTaleil;

-OCHOBBI MIOMYJIAPHBIX S3bIKOB MPOTPaMMHUPOBAHUS

OneHo4HbIe CPeACTBA IUISl TEKYLEro KOHTPOJISA YCIIeBAeMOCTH M IIPOMEKYTOYHOM aTTecTaluu
110 HTOraM OCBOEHMS NPOrPaMMBbI

Jlis oTCeKUBaHMSI pe3yJIbTATUBHOCTH 00pa30BaTeIbHOTO Ipoliecca B IPOrpaMMe MpeycMOTPEHO
B TEUeHHE Y4eOHOTO TO/a BBHINOJHEHHE MPAKTHYECKUX 3aJaHui (TEKYIIMH KOHTPOJb). Yualuecs
BBINOJIHAOT IPAKTUYECKHE paOOThI, IPEACTABIISIIOT BHIIIOJHEHHBIE IPOEKTHI (IIPOMEXKYTOUHbII KOHTPOJIb).
WTOroBelii KOHTPOJIbL peanu3yercs B (opMe COPEBHOBAHHM (OJIMMIIMAJbI) MO POOOTOTEXHUKE, 3ALIUTE
IIPOEKTA.

YciioBus peaiu3auu NporpaMmbl

OOy4eHue 1Mo JaHHOM MPOrpaMMe OCHOBAHO HA MPHUHIIMIIAX UHTETPALIMA TEOPETHUECKOT0 00yueHus
C IpoueccaMH NPAaKTUYECKOW, HCCIIEI0BATEIbCKONW, CaMOCTOSTENbHON HAay4YHOH JEsTeIbHOCTH
BOCIUTAHHUKOB U TEXHUKO-TEXHOJIIOTUYECKOTO KOHCTPYUPOBAHHUS.

Memoouueckoe obecneuenue npozpammol

YyeOublii mjian

Ne Paszpnen, Tema KonnuectBo yueOHBIX 4acoB
/I 3aHATHI Bceero | Teopusa | Ilpaktuka
1 Beenenue B po6ororexnuky. Koncrpykropsr LEGO. 8 3 5
[TpaBuna 6e3onacHoit padotsl. HaBuranus B cucteme [1DJ10.

2 W3ydeHne mporpaMMHOTO 00eCTIeYeHHs], U3YUeHHUE CPEIbI 10 5 5
IPOTPaMMUPOBAHUS U YIIPABICHHUS.

3 Bunst 1 mapaMeTphl JaTYUKOB. 10 3 7

4 Koncrpymnposanue podotoB. COopka Mozerneit podoTa 1mo 12 2 10
UHCTPYKLIUH.

5 KonctpyupoBaHnue ryceHU4HOro po0ora. 10 10

6 [TporpamMmmupoBanre po6OTOB € TOMOIIbIO KOMIIBIOTEPHOTO 12 4 8
TIPUJIOKCHUS.

7 Konctpynposanue no Boobpaxenuto. CopeBHOBaHUS 10 10
poboTOB
UTOrO: 2 17 %5




Conep:kanue nporpaMmmbl

Pa3nen 1. Beenenne B podororexuuky. Koncrpykroposl LEGO. I[IpaBusa 6e3onacHoiipadoThl
(10 u.)

Teopernueckoe oOydeHue - 3 .

Tembr: BBenenme B poGororexnuky. Koncrpykropsr LEGO. 3nakomctBo ¢ Habopom LEGO
Mindstorms Education EV3. HaBuranus B cucreme [1®J]0, 3HaKOMCTBO ¢ HHTEP(EHCOM MI1aT(HOPMBL.

[IpakTuyeckoe obydenue - 5 4.

Tembr: 3nakomctBo ¢ Habopom LEGO Mindstorms Education EV3. JlaTunku KOHCTPYKTOpPOB
po6oroB LEGO, anmmapatsplii 1 mporpaMmMHbIi coctaB KOHCTpYyKTopoB LEGO. KoHcTpynpoBaHue mnepBoro
po6ora. COopka nepBoii Mojiesii poboTa 1o HHCTPYKIHHU (0a30Bast MOAETID).

Pa3nen 2. U3yyeHue NMporpaMMHOro oodecnedyeHusi, H3yuyeHue cpeabl MPOrpaMMHPOBAHUAH
ynpasJienus (12 4.)

Teopernueckoe oOyueHwue - 5 4.

Tembr: M3yueHue mnporpaMMHOro oOecliedeHus, H3yuyeHHe CpeAbl pOrpaMMHUPOBAaHUS U
ynpasnenus. [lapameTpsl natunkos. [IporpammupoBanue podoTa.

[IpakTuueckoe oOyueHue - 5 4.

Tembl: V3yueHue mnporpaMMHOrO oOO€cCHeueHus, H3y4YEeHUE Cpelbl MPOrpaMMUPOBAHUS U
ynpasienus. Ilapamerpsl gatumkos. IlporpammupoBanue pob6ota. Ilapamerpsl maTtuMkoB. AHanu3
JIOCTOMHCTB M HEJOCTAaTKOB KOHCTpyKUMHU. [IporpammupoBanune poboTa ¢ MOMOULIbI0 KOMIIBIOTEpA.
IIpoctbie mporpammbl CocTaBHBIE MOJYJHM, HacTpoilika mnapamerpos. IlporpammupoBanue poborta ¢
OMOLIbI0 KoMIbloTepa. [IpocTeie mporpammel. Llukiinyeckue alropuTMBsl.

Paznen 3. Buanl u napamerpsl narunkos. (10 4.)

Teopernueckoe oOyuenue - 3 4.

Tewmsl: [IporpammupoBanue poboTa ¢ MOMOIIBI0 KoMIbioTepa. [IporpaMMbl cpeqHeil C10KHOCTH.
Mopyns Ilepeknrouarens.

[IpakTuueckoe oOyuenue - 7 .

Tembr: CopeBHOBaHMS poOOTOB. 3aaHus Ha MPOXOXKAEHUE TpaekTopuu. CopeBHOBaHUS POOOTOB.
3ananus Ha nefctBus ¢ npensatcTBusMu. UK-natuuk. Ynpasnenue po60ToM ¢ TOMOIIbIO JUCTAHIIMOHHOTO
IyJIbTa.

Pa3znen 4. KoncrpyupoBanue poooros. Coopka moeJieii po6ora no uncrpykuun (12 4.)

Teopernueckoe oOyueHue - 2 4.

Temsbr: KoncTpynpoBaHnue no BooOpaxkeHHI0 Ha ocHoBe 06a30Boit Mojenu/data/files/i1540058338.doc
(Pabouas nmporpamma NuTentlero) pobota (HaBecka).

[IpakTnueckoe oOyuenue - 10 4.

Tembr: KonctpympoBanue pobGota: «Pyka» (mo wuucTpykumm). IlporpammupoBanue poborta c
MIOMOUIBI0 KOMIIbIOTEpa (1o HHCTpykiuM). IIporpammupoBaHue poOOTa € TMOMOIIBIO KOMIBIOTEPA
(Momudukanus).

Pa3nea 5. KoncrpynpoBanue rycennysoro pooora (10 u.)

Teopernueckoe oOyuenue - 0 u. [Ipaktuaeckoe oOyuenue - 10 d.

Tembr: CopeBHOBaHMs poOOTOB. 3aaHus Ha JAeicTBUs ¢ mpeameraMu. COOpKa IyCEHUYHOTo podoTa
(o uHCTpYyKIMK). [IporpaMMupoBanye ryCEHUYHOT0 poOOTa C MOMOIIBIO KOMITbIOTEpA (110 HHCTPYKIUH).

Paznen 6. [IporpammupoBanne poGoTOB ¢ MOMOIILIO KOMIIBIOTEPHOT0 NpuJiokenus. (12 41.)
Teoperuueckoe o6yuenue - 4 u.

Tewmsl: [IporpaMMupoBaHne T'yCEHUYHOTO POOOTA C IIOMOIIBIO KOMITbIOTEepa (MOAU(UKAIHS).
UK-natunk. Ynpasinenue poOOTOM ¢ TOMOIIBIO JUCTAHIIMOHHOTO MyibTa. KoHCTpyHpoBaHue 1O



BOOOpaXEHHIO HA OCHOBE TYCEHUYHOTO Po0O0Ta (HaBeCKa).

[IpakTuyeckoe oOyueHue - 8 4.

Tembr: CopeBHOBaHUS poOOTOB. 3aaHusl HA MPOXOXKACHUE TpackTopuHu. COpEeBHOBAaHUSI POOOTOB.
3amanus Ha IEeHCTBHS ¢ pensTcTBUsAMU. COpeBHOBaHMS POOOTOB. 3ajaHNs Ha JICHCTBUSA C IPEIMETaMHU.

Paznen 7. KoncrpyupoBanue no Booopaxkennto CopeBHoBanusi po6oros. (10 u.)

Teopernueckoe oOyuenue - 0 u.llpakTuueckoe ooyuenue - 10 u.

Tembr: KoncTpynpoBanue mo BooOpakeHHIO Ha OCHOBE 0a30BOW Mojenu poboTa (HaBECKa).
CopeBHoBanus Mexay ydyacTHukamu rpynnsl. 1 TYP. CopeBHOBaHUS MEXTy YIaCTHHKAMU TPYIIIIHL.

2 TYP. CopeBHOBaHus Mexay ydyacTHuKamu rpymmel. 3 TYP. 3axmountensHoe 3aHSTHE.
[TonBenenue UTOroB roja.



Kanennapublii yueOHblii rpaduk

No | Mecsn | Yucno| Bpewms Kou-Bo Mecto ®dopma
n/n poBeJ Tema 3aHsATHS YacoB | MPOBEACHUS | KOHTPOJSA
CHUS

1. 09 BBenenne B poOOTOTEXHHUKY. 2 VYuebublii | BxomHoi
Konctpykropsr LEGO. KaOMHET | KOHTPOJb

2. 09 3nakomcTBO ¢ Habopom LEGO 2 YueOHbIit Texymmmii
Mindstorms Education EV3 KaOMHET KOHTPOJIb

3. 09 Jatunku KOHCTPYKTOPOB 2 YueOHbIit Texymmmii
po6oToBLEGO, anmapaTHbIA H KaOWHET KOHTPOJIb
MPOTPAMMHBIN COCTaB
KoHCTpyKTOpOoB LEGO.

4. 09 KoHncTpynpoBanue  mepBoro 2 Y4eOHbIit Texymuii
pobora. COopka  mepBoii KaOuHET KOHTPOJIb
MOJAEIUPOOOTa TTO
MHCTpYKUKU (0a30Bas MOJIEINb).

S. 10 N3yuenue IIPOrpaMMHOI0 2 VY4eOHblii Texymuit
obecrnieveHus, U3Yy4eHUE KaOuHET KOHTPOJIb
Cpeapl MPOrpaMMHUPOBAHUS U
yrpaBIeHUsS

6. 10 [TapameTps! AATYUKOB. 2 VY4eOHblit Texymuit
[IporpamMmupoBanue pobora. KaOWHET KOHTPOJIb

7. 10 [TapameTpsl JaTYMKOB. AHAINU3 2 Y4yeOHbIiii Texymmit
JOCTOMHCTB W  HEJOCTaTKOB KaOMHeT KOHTPOITb
KOHCTPYKITUH.

8. 10 [TporpamMmmupoBanue poboTa ¢ 2 Y4eOHbIi Texymuii
MIOMOILBIO KOMIIbIOTEpA. KaOMHeT KOHTPOJIb
[IpocTeIiennporpaMMmsl.
CocrtaBHbIe MOJTyJIH,
HACTPOMKA MapaMeTpPOB.

9. 11 [TporpammupoBanue poboTa c 2 VYueOHblit Texkymnit
MTOMOIIBIO KOMITBIOTEPA. KaOMHEeT KOHTPOITh
IIpocThienporpaMMsl.
CocraBHble MOJyJIH,
HacTpoHKa mapaMeTpoB.

10. 11 [IporpammupoBanue poboTa ¢ 2 VY4eOHblit Texymuit
MIOMOILBIO KOMIIbIOTEpA. KaOMHeT KOHTPOJIb
[IpocTeIiennporpaMMmsl.
[{uKIMyecKre alrOPUTMBI.

11. 11 [IporpammupoBanue poboTa ¢ 2 VY4eOHbIit Texymmi
MIOMOIIBIO KOMITbIOTEpA. KaOMHeT KOHTPOJITb
[IpocTeIiennporpaMMmsl.
[{uKIMYecKre aIrOPUTMBIL.

12. 11 [IporpammupoBanue pobota ¢ 2 VY4eOHbIit Texymuit
MIOMOIIBIO KOMITbIOTEpA. KaOMHeT KOHTPOJTb
[IpocTeiennporpaMMmsl.
[{uKIMYecKre aIrOPUTMBIL.

13. 12 [IporpammupoBanue poboTa ¢ 2 VY4eOHblit Texymuit
MIOMOIIBIO KOMITbIOTEpA. KaOMHeT KOHTPOJIb
[IpocTeiennporpaMMmsl.

HI/IKJ'II/IHCCKI/IC AJITOPUTMBI.




14. 12 [TporpammupoBanue pobora ¢ VYueOHbIi ITpomexy
MOMOILBIO KOMITBIOTEPA. KaOMHeT TOYHAas
IIporpammel cpenHen arrecrar|
CJIO’KHOCTH. Monynb UM
Ilepexitoyares.

15. 12 CopeBHOBaHHS poOOTOB. YueOHbIit Texymuit
3ajaHuss Ha  IPOXOXKJIECHUE KaOMHeT KOHTPOJIb
TPAEKTOPUH.

16. 12 CopeBHOBaHUS po6OTOB. YueOHbIit Texymuit
3agaHus Ha  JeHCTBHA  C KaOMHeT KOHTPOJIb
HPETSTCTBUSIMH.

17. 01 CopeBHOBaHHS po6OTOB. YueOHbIit Texymuit
3amanus Ha  JEHCTBHA  C KaOMHeT KOHTPOJITb
HPENATCTBUSIMU.

18. 01 UK-natuuk. VYnpasnenue VY4eOHblit Texyuuit
poboTom c HIOMOILBIO KaOMHeT KOHTPOJIb
JMICTaHIIMOHHOTO ITYJIbTA.

19. 01 HUK-naTunk. VYnpasnenue YueOHnlii Texymmii
poboTom c HIOMOIIbIO KaOuHeT KOHTPOJIb
JMCTAHIIMOHHOT'O ITYJIbTA.

20. 02 KoncTtpynposanue mno VY4eOHbIit Texymuit
BOOOPaKEHUIO HA OCHOBE KaOMHeT KOHTPOJIb
0a30B0OI MOJIEINIH.

21. 02 KoncTtpyupoBanue pobora: VY4eOHblit Texymuit
«Pykay (110 HHCTPYKIIHH). KaOMHET KOHTPOJIb

22. 02 [IporpamMmmupoBanue pobora ¢ VY4eOHblit Texyuuit
IIOMOIIBI0  KOMIIbIOTEpa (IO KaOMHeT KOHTPOJIb
UHCTPYKIIUN).

23. 03 [TporpammupoBanue po6ora ¢ VYueOHblit Texymui
MOMOIIBI0 KOMITBIOTEpA KaOMHEeT KOHTPOITh
(Mogndukanus).

24, 03 CopeBHOBaHHUS pPOOOTOB. Y4aeOHbIi Texymmii
3anaHusgHA IEUCTBUS C KaOMHeT KOHTPOJIb
peMETaMH.

25. 03 C6opka ryceHuyHoro podora VYueOHblit Texymui
(TIOMHCTPYKLIUH). KaOuHeT KOHTpPOJIb

26. 03 ITporpamMmmupoBanue VYueOHblit Texymui
TYCEHUYHOro poboTa ¢ KaOuHeT KOHTPOJIb
MOMOILLIOKOMITbIOTEpA (IO
UHCTPYKIIUN).

27. 03 [IporpamMmmupoBanue VYueOHbIit Texymuit
T'YCEHUYHOI0 poboTa ¢ KaOuHET KOHTPOJIb
MTOMOIIbIOKOMITBIOTEPA
(Momudukanus).

28. 04 UK-naTuuk. VY4eOHbIit Texymuit
VYnpasieHnepoboTom KaOMHeT KOHTPOJITb
C TIOMOTIBIO
JMCTAHIIMOHHOT'O MYJIbTA.

29. 04 KonctpymnpoBanue no VY4eOHblit Texymuit
BOOOpaXEHUIO Ha KaOMHeT KOHTPOJIb

OCHOBC

I'YCEHMYHOT0 po00Ta (HaBecKa).




30. 04 CopeBHOBaHUsI pOOOTOB. VYueOHbIi Texymuit
3amanus KaOuHET KOHTPOJTb
Ha NMPOXO0XKICHUE TPACKTOPHUH.

31. 04 CopeBHOBaHUs pOOOTOB. YueOHbIit Texymuit
3ananus KaOMHEeT KOHTPOJIb
Ha JICHCTBHUS C MPETSITCTBUSIMH.

32. 04 CopeBHoOBaHUsI pOOOTOB. YueOHbIit Texymmit
3ananus KaOWHEeT KOHTPOITh
Ha JCUCTBUS C IPEAMETAMM.

33. 05 KonctpyupoBanue 1o YueOHbIit Texymuit
BOOOPaKEHHUIO HA OCHOBE KaOMHeT KOHTPOJIb
6a3oBoitMoenu poboTa
(HaBecka).

34. 05 CopeBHOBaHUS MEKITY YueOHbIit Texymmit
y4aCTHUKAMU TPYIIITHL. KaOWHET KOHTPOJTb

35. 05 CopeBHOBaHUS MEXKIY Y4yeOHbIiii Htorosel
y4aCTHUKAMU TPYIIITHL. KaOWHET i

KOHTPOJITb

36. 05 CopeBHOBaHUS MEKIY Y4aeOHbIi Texymmmii

KaOMHEeT KOHTPOJITh




JInteparypa a1 ydamuxcs

1. JI. }O. OBcsanuukas, 1. H. OBcanuukuii, A. JI. OBcsHULKNNA, ANTOPUTMBI U IPOIPaMMBI
JBIKEHUS 110 YepHOoU JimHNKM podoTa Lego Mindstorms EV3, Yensounck 2018.

2. JI. O. Oscsanunkas, . H. OBcsuunkuii, A. . OBcsanunkuii, Kypc nporpammupoBanus
po6ota Lego Mindstorms EV3 B cpene EV3, Uensounck 2018.

3. C. A. ®ugunos, PoboTexHuka yist 1eTeid U pOaUTEIICH.

Beo-pecypceni
«IIpopoboT.py» http://www.prorobot.ru
bror mobureneit podororexuuku NiNoXT.LegoMindstromsNX
Caiit «IHCTUTYT HOBBIX TeXHOIOTUi» http://www.int-edu.ru/
Caiit «O0pa3oBarenbhbie KoHCTpyKkTOophl LEGOEducation» http://education.lego.com/
Caiit OO0 «IToaurexuuk» http://polytehnik.ru/
Carit ®MJI 239 http://239.ru/robot

ogakrwhE


http://www.prorobot.ru/
http://www.int-edu.ru/
http://education.lego.com/
http://polytehnik.ru/
http://239.ru/robot

Hpuiaoxenue 1

OuenovHble MaTepuausl 1.

1. Hatuuk aemxenus (PIR). Ilpoekt «ABromarnueckoe ocBemenney. Co3anne MpoeKTa mo cxemam

IpHENHIHATEHAS CXEMA YCTPOHATBa «A Koe

TSN T

Serial.begin (9600);
1
I

e - 1d loop() ]
* value_dat=aigitallead (dat):
pax value_fot= fesd (fOT):
(100):
Serzal.print(* dat®);

tin (value_dat);
Serial.; {* for”™):

Serial.printis (value_fot);
Lf(value_dat=~1 &é value_fot>800)digitalwrite (led,5I0H);
elae dig yrize(led, LOW) :

1 00pa3ily IporpamMMmel.

2. HpOCKT «ABTOMaTHYECKOE OCBCIICHHUC). HOBTOpHO JAHHOC 3aJaHKEC BBIITOJHACTCS 110 ITAMATH I10 06pa3uy

MpOrpaMMBI, B KOTOPOH BBINYIICHBI HEKOTOphIe cocTaBisromue. (Cxema ycTpoiicTBa coOupaercs o
NpUHLIMIUAIBHON cxeme. [Tpumep:



int dat=2;
int led=6;
int fot=A0;

vold setup()

{

Serial .begin (9600) ;

pinMede (dat, INPUT) ;
pinﬂcde[kct. b:

pinMede (led, OUTEUT) ;

}

void loop()

{

int value dat= (dat) ;
int value fot=analcgRead (fot);
delay (100);

Serial.print({™ dat ");
Serial.print ( )i
Serial.print(™ fot ");
Serial.print (value_fot):

if (value_dat==1 && ydigitalwrite (led, 1):
else digitalWrite (led,0):
}



[Ipunoxenue 2
Tect

I'Iepmlqnuii TECT HA IHAHHE WIEMEHTHNI DIkl 0 YMeHme EDEEPBTL WIEKTPHIECKHE CXEMEBL TID

NPHIATAEMOH HHCTPYKIHH.

Teer bennera 4. B kakosm nanpaeieann §yier 1parareen wvlinaroe
NManauil  TECT OPHCHTHOEIH HA  BRARICHHEC KUTECh, ECH PYHRY CIeBd IBHMATE BHIT § BBEPY B
TEXHHUECKHN cnocoHocTell MCnEITYeMBD, KIK NOOPOCTEOE, HANPARTEHAN DYVHETHPHEY cTpenok?
rak # Bipocnux. Coctour wz 70 dumeko-TexHWHecKHME
JafaHmil, ROTOpLIC NMPEOCTAENCHE B BHOE pucyHkos. [locae %
TEKCTA BOMIPOCE (PUCYHER) CASAYST TPH BAPHAHTA OTBETA HA w’,—mﬂ
HErD, TONLED OJHH M3 HHX ABENSCTCA npasnikHens. Ha ofmee ; b [
BRIMOIHEHAE BCeex 3anaHnil oreoamTes 30 mun. JonvekacTtcs ‘!‘ E .;’-
BREINOAHCHEE  3a0aAmil B mobofl  nocnemoEsTeaRHOCTH. ,_\héff

1. Ecin tenas wecTepis n0E0pAMBAETed B VEATANHOM
CTPEIKGH HANPABICHNE, TO B KAKOM HANPaBIennn §y1er
MOBORAYNBATECH NPARAR miecTepnn? Brepeg-nazan no erpeakad A-B;

B HanparneHAH cTpensd A;
B nanparnesas cTpensd B,

5. Ecam ma Kpyriasid qnck, VEATaHHs Ba pacy ke,
Aeilc TBYWT 01HOBPEMERHD 1E¢ DIHAAKOBRE ciikl | @ 2, To

—r hw A o E KaKkou Hanpasiennn §y1er qsurateca auek?
J
B nanpasscsinm crpeaen A;
B nanpasscsnn crpenen B; Z} O =i
He wmam. .+ }

1. Kakas rycesHua J0UGKHA IBMTATECH GnicTpee, 910l
TPARTO IOBO[E HEAICH B YEATAHHOM cTPeIR i

A — B HanpanneHAM, YEXEEHHOM CTPLIRON A;

B nanpannedns crpenxe B;

B nanpasnesan crpensd C.
6. Hyacant an ofe nenn, niofiprseannie ia pucyaEke, 1
NOLIEPEKH TPYEL I/IH JocTAaT0ME0 ToibES oanod? Kakol?

ycesmua A; ;i_]( ol

IMN'yoesna B;

| |
He smam. | | | S5,
3. Ecian Bepiiee ROlecH BPAlaeTCs B HANPARIEHHNA, | 1

YEATAHAON ﬂﬂﬂlﬂﬂ“.. TO B KAKOM HANPpaBIeHHH

BPAILAETCS HIGRASE Koeco T JlocTarosmoe wenn A;
{
LN Joctatoane wenn B;
Hyrr odie wenm.
{ = =
b

B nanpassesn A;
B ofonx nanpasmsesna;

B nanpassesnn B




7. B petnie, 13¢ SO TENET B MARPARICHIN, Y KX IANNOM
crpeakoil, yerunonsens: 1pu vypéunss. i 1py 6 nan muvn
nagaer nosa. Kaxas ws rypéun Gyser spamgarnes fucrpee?

I
TypOuma A,
c
Typbusa B;
Typbusa C

8. Kaxoe us xoaec, A wan B, Gyser npamarnes s 1om xe
nappasaen, 1o u xoaseco X7

& @ @
O )
L_©® ©

Kaaeco A,
Kaaeco B;

cC
O6a xonec
9. Kaxas genu nysmn 115 nopiepasn ipya’

o]

Lenu A;
1ienm. B,

Hem C,
10. Kaxus w1 imnecrepen BpAuueics s 1oM &e
ACIIM, 11O M neTyutas wecrepnn? A Moaer G,
ma 0amn s wecrepen”?

B ITOM nang ne sp
T
A .
Beaywas
BeCTepMR
Ilecrepen A,
c
IHecrepun B,
c

He spamaercs mn oama.

11, Kaxcas wi ocei, A i B, spammercs Guicrpee win ofie
ocn c i cxopoctne?

La

Ocn A spaugaercs Guctpee;

Ocu B spamaercs Guctpee;

Ofe ocn SPAMOTCN ¢ OMHAKOBOH CROPOCTLIO.
12. Ecm TCH B Aenion

YRRIANIOM CTPeaKoil, T  KuKOM lml'e-n Gyaer
spmaTeen ocn X7

) N

B nanpansensn crpenxn A;
c

e
B 10M 1 3pyToN sspansenux.
13, Kaxast i amnn ¢ KK0ctno o fouxe ropaoner?

S
Fa
0 (Ol )0
A .
(Chamoanc
.

B nanpanesms crpensn B,

Mazumna A,
Mammna b
-
Masumna B,
14. B xnxom manpassennn 6Y167 BPMINTLCR BEPTY K,
P 4. aaw ©CAN B HEE NYTTHTL BOIY
noa wanopom?
B 0be cropona,
-~
B uanpanaceny crpenxn A
I

B nanpanaennn crpenkn B



15. Kaxus ws pysestox Gyse1 ajepaarncs noj
nABpEACHIeM npvac?

He Gyayr nepmancs obe;
Byaer gepacaraca pyxoxtea A,
Byser acpwaraca pyxoxrxa B

16. B KaK0M nunpassenns nepeanissiin Kponar. n
nocreamei pas?

B manpansenim crpeasn A

c
B manpassciun crpensu B,

He 1m0,
17. Kooaeco i ropyossan Kouimii i oTosIenid il 01more
u Toro e Marepuai. Yo GucTpee minocnTes: xaseco
wan xoaoaka?

:@' }

Kaaeco manocieres Gucrpee;

¢ Koxoaxa srsiocires Gucrpee,

H 502000, 1t KONOIKS MEHOCKTCH OANHAKOBO.
18, Opueaxonoii o naoTnoctn aMn a
EMEDCTH 1M O W 1eil Gouee n es
Apyras (maps oanmaxossae)?

5 #IX0CTH OTHMAKOBME 110 FIOTIOCTH;

-
Auaxocms A mores,

Aaxocnn B nsomee.

19. B suxom manpassennn 6y167 BPUINTLCR BENTIANTOD
noa manoposm nosavxa’

Sorayz
— -

c
c

B nanipannensin crpenxn A;
B nanpanyennn crpenkn B,

B 1oM 1 gpyros manpansennsx.
20. B x1500M 15010018 OCTREOBITCH MK HOCIE

o "o yKa it ”
é’/n
A
B xaxos yroamo;

B nanomernne A

I
B noaoweran B,
21, Kaxman 1s0:aMuavm 165 e PesaTs, ancy xeaesa’

b

Hoomenuzpoan A,

c
Homennzasen B,

Houenunegoan C
22. Kakoe K0.1ec0 KPeca1s-Koamckn spainercs Gucrpee
HpN AnmACHEN Koanexu?

Komeco A spaugseres Suctpee;

I
OB xoneca SPUSAOTCE ¢ OIHHMIKOBOI CROPOCTIN,

Komeco B spamaercs Guctpee



23. Kax Gy ser wivenutncn gopsa sanasunoi
TomxocTennod wecrunod Gankn, ecin ee marpenarn?

A L) c
Kax noxmano s pucynxe A,
c
Kax noxmano 1 pucynxe B,
c

Kax noxmano ma pucyme C.

24. Kaxus ws mecrepen spaugiercs bucrpee?

G

I
Ilecrepin A;
c Ilecrepun B,
C .
Ilecrepues C.

25. C xakuwv mapuxoM craisnercs mapus X, ecam ero
YASPETL § NRETPAYY & RANPARNCHEN, V!
cnaomnol crpeaxoii?

c

C mmapukon A,
@

C umpuxon B,
c

C mmapuxon C.

26. /lonycris, MT0 EAPNCOBANILIC KOICCH HITOTORICHL] )
pesnn, B KaKom manpassenn nyane splimiT. seqymee
xoaeco (sesoc), wTobu xaseco X spamaiocs o

v nyuKTHPBO crpeakoii?

-

ANTT— N

B manpansenun crpeaxu A
B manpansenim crpeasu B;

Hanpasneniee e 1eet snanenss

27. Ecame ney mieCTEpHS Bp e s P
YRRIANIOM CTPEIKOIE, TO B KRKOM HAnpPABICHuN

BRRINACTCS BEPXMRN wecTepin?

A B

B nanpanesinn crpeaxn A,
B nanpanisestun crpeakn B,

He muao.
28. Bec guryp A, B C oanmasoneait. Kaxywo wi wux
TPVAee onposney TL?

~ B c
Durypy A,
Durypy B,
c ‘
C
29.K ¥ A BracTpee oxanumn.

crakun soas”?

Kycxom na xaprimse A,
Kyoouxamm i xaprmxe B,
Kycxom na xaprimxe C

30. Ha xaxwil kaprunxe npanicaseo wnobprceno naicnne
GomBrr ms camosera?

(L

Ha xapnimxe A,

-
Ha xapnanxe B,

Ha xapnanxe C.



31. B KkaKy0 CTOPONY SAMECCT YTY MUIHNHY, ABMAYUYHCR
1o CTpeIKe, na nosopore?

-
B mobywo cropony;

B cropony A,
B cropouy B

32. B emxocTn ua o aes. Kax T8 Y
BOJAME 10 CPABIICINI0 € VPORIEM AL18 NOCIE €10 Tasnus”

Yponess nonusurcs;

Yposenn se siensrres 33, Kaxoit ws sasmedi, A win B,

aerve anurar?
glh_lm A

= (e C

Kamens A,
Yewmnn Gurrn ¢ IMIE;
c
Kawen. B
34. Kaxus ws oceit spamaercs seaaennee?
A 1) <
AR C
Ocu A
Ocu B,
Oen C.

35. Oanuaxon am sec 060MY HUBKOS ITE 0N 10T MM

aerve?
(o]
|
Al %
c

Slugx A nerve,
c

I

Sumx B acre;

Slugsn 0 eEx0sOro neca

36. Bpyckn A n B siMe10r oamnaxoniie cowenns s
MIFOTONICHLE I3 OIH0T0 # Toro xe marepuais. Kaxoi uy
BGpycxon momer suepaarn Gonnammii

sec?
A
- -
'
/
Ofa SLASPRIT QUIHAKOBYIO BAPYIKY,
Bpycox A,
c
Bpycox B
37.Ha VIO BLICOTY TCH BOAR W IELTANCN, €CIn

€€ BLIYCTHTL W3 pesepuyapos A u B, mnomennuix
aosepxy?

o~
Kax moxxiano 1w pscynxe A,
c
Kax poxxiano s pucynxe B,
-
J1o m00TI pewpryapos,
38. Kaxodi ws yimx nean Ly i Ton
OXARINTCH HLICTPEC, CCAN MX BLISCCTH FOPUIINE Ha
soutyx?
I
v )
Tpeaser A;
Ipeaseer B;
Tpesser C.
39.B 10, oc ™ uik ek

CO BOTHRICHELM 0 15610 METIVLINMECKEM KPYEKOMW, ecan

amex saruymn?
@ ©®

B nonomesna A

c

B moGos mosomense.



40. B xaK0M MECTE HEPEIOMNTCS HAIKR, CCTH PEIKO
HAASKTL HA e Konen cresa’

iR

B secre A;
B wecre B;
c
B secre C.
41. Ha xaswil emxocrn ap "o i p

oboinaunmune pasusie ofinews?

A L}
c
Ha exxocru A,
c

Ha emxocru B;

Ha exxocrn C.
42, Hin xaxon 13 picy nxon Bpasicinng ol pasena nosa,
BLLINBAOIANCH WE :nnu-ui cocyan?

. C
—— PR -
e B
~‘ = [y Vit e o
. S - w =N\
i 18 S N
Ha prcynxe A,
Ha prcyuxe B;
Ha piscynxe C.

43. B xaxom muxete Moposenoe pactiey bucrpee?
e

44, Kax Gyaet asurnrnoi noIsesmennil ipys, ecim
BEPXICE KDIECO BPAINSCTCN B EANPRRTCHNE CTpeIsn?

=z

Tpeprsncto mans,
Tpeprasncto snepx,
Hempepuniso snepx.

45. Kakoe 101 K01ec, MINOTORICHNLIX 1 01N IAKOBOID
MATEPRATE, HY1CT BPRISMTLCH A0ILMIE, CCTH HX

A0 oauenaxoneil cxopocri?
A &8
Koaeco A,
Koseco B,
Koaeco C

46. Kaxcmy cniocob0y 261 Besrn KaMent 1o rankoi
nopore?

=

B8

c

Crocobom A,
Cnocobom B,

Craocobom C
47. B xuxom manpassennn GY1eT ABNIATLON BOJAA B

B cropony A.
B cropouy B,
B 0be croponss.



48, Tlpn sakom BILE HEPEAS'E BOTLEN B TOpY A
Beaocknes Teee?

=0
=

-~

[lpn nepesame Tima A,

Tipn nepesave Tuna B,

Ilpn nepesave mana C
49. Ha ame escocrn maxomures necox. Hosepx nero —
RILKR ). Kax HACMHEN &

AP

EMEOCTI, ECTH FLILKY B HECOK nepesemar,”

Yponens noncurcs,

Yponess nonmsurcs;

€ ¥y OCTAICTCR 1P
50. 3ybraras peiixa X Anuiacron BOAMCTPA B YKA SUNOM
crpeaxkod manpassemne Ha xuxoe paccrosnme npi yrom
UEPEMECTHICS BenTp wecrepnn?
= |
-— X
rl

Ha 0,25x,

HaOD5w
51. Kaxas wy mecrepen, A wan B, spammsercs mesiennee,
AN 0NN BPATINTCN © oannaKosoil copectue?

e 1lecTepun B spamaeres seaiennee.

52. Kaxus 1 na I
GrecTpee L Toro, wrobu ce ne obormaaa apyran?
.

o

’

-
Jlowaass A,

c
OGe OGewarn © il CxopocTIN,
Jlowaas B

53, Hi xaxoro xpana cuinamee jonana Sur. crpys noau,
CCAM HX OTKPLITE 0anospesenno?

Haxpama A;
Haxpana B,

2 H1 060nx opasxono
S4. B Kunom cOyuae 3erme noins. esnnakonuii no secy
py?

B cayuae A,
B cayuae B,
c
B 0800x Cayuaax oamaKoso.

S5. 01w Tean CACARMML W1 OANOIO M TONO Ae MATCPRATA.
Kaxoe us mux uweetr Mentauni nec?
A

1

Teao A,

Teno B,

Ofa e OpMaKons o seCy.



56. B xaxoii vouxe usapux aunracres Gucrpee?
B

5
> N

I
B o6onx Tonxkax, A u B, cxopocTs ogimakonas;
B 1ouke A cxopoctu Gosnme;
B rouxe B cxopocts Goanue

57. Kaxuii w3 anyx peancon gjousen Gurn swame nn
nosopere?

Peanc B,

O peanca 1oxmin Grms OHISIKOBLINI 110 B00TE
S.hxmuc;u-xmmAus?

Crum st i 050X KPIOKAX OANHAXOBAN,

c
Ha xproxe A cana Tekecti Goanine;

Ha xpeoxe B cana ramocrn Gosmsane.

59. Kaannun knkore ¥

-{fﬁfrg
-

Hacoca A,
Hacoca B;
Hacoca C.

60. Kaxcas s oceil spamseres mestennee?

Ocu A,
Ocu B,
O C
61. Marepmis u cevenus rpocon A u B oannaxonue.

£

Kaxoil w3 nux nasepaont 50anmyo uarpy sy

§\\\§\\\/ 3 :

NN
\ fyh
NN 7
\\\ Gze
Tpoc A,
Tpoc B,

Ofa TPOCE NPT 0MAXOSYIO HAIPYIKY.

62. Kaxodi i3 TPAKTOPON 20.54CH OTLEXATE JAILUIC 115
TOIo, HT0BLI T0IKN OCTAMOBILTNCE Zﬁpen?

Tpasrop A,

Tpaxrop B;

Of TPASTOPS J0EHM OTLEXITE 165 OHAKOSOE
paccTOsMIse.
63. Y xaxoil 13 KLINTOK TPOC IOUICHEKN 1AKpenIen

ayume?
A E B3

e B
R
<' 2 1 _] bt N
514 A AN EAY
JA T HAE t

i ,,hu_H a8

c
VY 0001X EUITOK SEXPEIIcH O JHAN0S0 XOPOID,

V xamurkn A saxperuien aywuse,

c
V xaanrxn B saxpensen aywe



64. Kaxodi ruisio serae noansrs rovi?

-

Tano A,
Tamw B;
c
OGenvmi TazEMI OINHAXOBO.
65. Haocm X TCR BEAY Bpansouee

sonycue Kakoii s mux Gyaer spanmarnes Gucrpee?
AT
‘-* ’ A T pe—
-8

C

Kouye A,
c

Ofa xonyca GyAyT BPUSETRCE OIHAK00,
C

Kouye B.
66. Ecam masennkne xoaeco Gyser npamarues o
HAHPARICHNN, YKXIANNOM CTPE KO, TO k2K Gyser
on Boasmoe 14
ot

(o)

\

A

B manpansennm crpensn A
B obe croponus;

B ranpansenns crpeasn B.
67. Kaxvii 3 tpocon vaepaunier croab naesnce?

W\
I\
" :
| N
-
| ) A

“'s \

{
Tpoc A,
Tpoc B;

Tpoc C.

33

c
-

O &
c

Jlebeaxoii B.

69. Ecin neofixoamMo noaiepasr. CTAILNLM TPOCON
HOCTPOCHMLIE EPE] PEKY MOCT, TO KaK uelecooiipninee

mKkpenut. Tpoc? N
4 Sanmy mmm
\.T"\ l —/ g
o

Kax noxxiano s puc. A;
Kax noxxiano = pac. B,

c
Kax nosxiano s puc. C.
T0. Kaxan s neneit menee munpuacna?

Lem. A
Lem. B,

Ofe nenn nanpEsems O1MSSKORO



3a kamO0e NPABHIBHOE PEMIEHHOE B TEYEHHE 23 MHHYT IaJaHHE HCOLITYeMbull nony4aet no 1

Oamnmy. Oduas cymma HAOPAHHLIN HM GaT0B cpasHHBaeTCA ¢ TabnHuedl 1 | JenasTes BLIBO O TOM, Ha

Pacumdponia recra benmera.

KAKOM H3 NATH BOAMOKHEIX '}']‘.ICIBHEH HAXOOHTCA €M) TEXHHYECKOE MBILICHHE,

Tatmmua 1
[pynne ¥poBeHbL PAIBHTHA TEXHHYECKOTD MEILLIEHIR
HCNBITVEMBIY [ TEXHHYECKHX cnocodnocTeii)
Huaeuii | Cpenuuii | Beicokuii (J4eHE BRICOKHI
HOuomn Mensime 26|27-32 [33-38 19-47 Boneime 48
Ulenyimkn Mensme 17|18-22 [23-27 7E-34 boneune 33

CFPE',IIHI-IE NOKAWTENH YPORHA PAIBHTHA TEXHHYECKOrD MBILLTEHHA

Kawu K Tecty bennera (Ilpapnibibie 0TBETE] HA TECTOBLIE TAIAHKA )

Hosmep  [[IpapHnkHE it lomep  [IpasunexsiiHomep [TpapuIEH B
RafaHnd  OTRET Rafasid  |DTBET ataH s OTRET
1 2 25 2 S 1
12 2 26 2 144G 2
ki 1 27 1 50 &}
- & 28 3 5l 2
A 2 24 2 52 1
(&} 2 30 1 53 2
7 & il & 54 1
b & 32 2 55 1
el 2 33 1 56 2
10 & 34 3 57 1
11 2 35 1 58 1
12 2 36 3 59 2
13 2 37 2 el 1
14 &) kR 3 11 2
15 2 kR 1 162 1
16 2 all 2 163 &)
17 2 141 1 14 2
18 &) 142 2 165 1
19 2 143 2 i 2
20 & -~ 1 167 &)
121 2 143 3 ik 1
22 1 16 1 ik 2
23 & 47 1 70 1
24 &




puioxenne 3

Ieperunpiil TeCT HA IHAHKE 2IeMeHTHOI $a3bl B YMenne COTHPATE VIEKTPHYECKHE CXEMBI 110

NPHIAArAEMOil HHCTPYKIMH,

U1 NESS5 & LS
W 81 vce ouT —3—-| =
Al
Ll: v Z{ pscHG -
\ R2 S ov SPEAKER
N = ST
5 ™R
TRG gnp
Gl mid. .
- - 2k
RI=1kOM
CI, C2 - «l04»
C3=10MxD
3anauue

1. Heodxoammo codpars EKTPHUECKYIO CXEMY 10 NPHIAraeMoil HHCTPYKUMK.
2. Ha3paTk Kax1yi0 J€Talb JaHHON KOHCTPYKIMK, €€ Ha3HAYEeHHe
3. O0bacHHTE 0OUHH NPHHLMN HX paboThL.



