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VJIK 374.1

METOIAUKA PABPABOTKU U ITPOBEJEHMUSA
OBPA30OBATEJIbBHBIX MAPIIIPYTOB HA
HNPOMBIIIJIEHHBIE IPEAITPUATHUA 'OPOJA

Buvineeoicanuna Unna Bumanvesua

Ientp nHpOPMAITMOHHBIX TEXHONOrUA B 00yueHun «I[lo3nanue», 610027,
Poccus, r. Kupos, yi. KpacHoapmetickas, 33, poznanie7 1(@gmail.com

B cratbe paccMOTpEHBI METOAUYECKHUE U OPTaHU3AIMOHHEIE aCTIEKTHI
pa3paboTK W TIPOBENECHUS O0pa30BATENBHBIX MAapIIpyTOB Ha
IIPOMBIIITEHHBIE TIPS PUATHS ropojaa JUTSI YHaIuXCs
0011e00pa3oBaTENbHBIX OopraHu3aIfi 5 OpraHu3aIfi
JOTIOTHUTENFHOTO obOpa3zoBanus jereil. lIpemcraBiieHbI IIeEBBIC
OPHEHTUPBI ~ pa3pabOTKM W MPOBeAeHHUS  00pa3oBaTeIbHBIX
MapripyToB. ONMKUCaHBl BUIBI MAPIIPYTOB B 3aBUCUMOCTH OT IIEJIEBOU
OpHEHTAIlMd W BO3pacTa YJacTHHKOB. PaccMoTpeHO copaepkaHue
OCTAaHOBOK M TMpueMbl (UKCAUW HHGPOPMAIMK C IOMOIIBIO
MMUKTOTPAaMM, 3aMETOK, OJlaHKa WHTEpBBIO. [IpWBEmEeHBI MpHUMEpPHI
MapIIpyTOB Ha TMPEeanpHsATHsS Topoma KupoBa uid pasaudHBIX
KaTeropuii 00yJaronmxcsl.

KimroueBbie croBa: WH)KEHepHOE 00Opa3oBaHue, NpodeccHoHaTbHAS
OpHEHTAIHS, 00pa30BaTeIbHBIC MAPIIPYThI, METOINKA.

B mHacrosmee BpeMs aKTHBHO pa3padaThIBAlOTCA (OPMBI
BHEYPOUHOH AEATEIBHOCTH C LENBI0 HHXKEHEPHOrOo 00pa3oBaHMS
nereii. OpHOM ™3 Takux (GOPM MOXKET BBICTYIUTH Qopma
00pa3oBaTeNbHBIX MAapIIPYTOB Ha NPOMBILUICHHBIC NPEANPHITUS
ropoja (Iocenka, cena, JepeBHH ).

B Tonkosom cnoBape C.M. OxeroBa MapmpyT Onpenensercs
KaK IyTh CIEJOBaHUs, Mepenéra sl IMyTELIeCTBUS, TYPUCTCKHE
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MapmpyTel. B pamkax cTathi 0o0Opa3oBaTelbHBIE MapIIpPyThI
paccMaTpuBaIOTCSl KakK IyTh CIEIOBaHUS C 3alNIAHUPOBAHHBIMU
OCTaHOBKaMH JIeTell B COMNPOBOXIEHWU THJA IO MPOU3BOACTBY
KOHKPETHOT'O MPEeANpHUITHSL.

I'pynmbel it ydacTusi B Mapuipyre MOTYT OBITh Kak
OJTHOBO3pACTHbIE — YYEHUKH OJJHOTO Kjacca, TaKk U Pa3HOBO3pACTHbBIE
— YYEHHKH OJHOM TPYyNNbl KPYyXKKa WIM CEKUUH, KOMaHIbI
WCCIIEZIOBATENbCKUX, HH)KEHEPHBIX TIPOEKTOB, CeMeWHbIe (JeTu
COBMECTHO C POJIUTEINISAMH).

MOXHO  BBIIENUTH  HECKOJIBKO  OCHOBHBIX  IIEIEBBIX
OPHUEHTHPOB  pa3pabOTKM W  TPOBEIEHUS  00pa30BaTEbHbIX
MapmpyToB: 1) TIOBBIIIEHHE YpPOBHS OOMIEH TEXHOJIOTHYECKOMH
KyJIbTypbl J€Tei, OCO3HAHHWE POJIM TEXHUKH M TEXHOJIOTHUH Ui
MIPOrPECCUBHOTO Pa3BUTHS OOIIECTBA, U3YUEHNE MTPOU3BOICTBEHHBIX
MPEANPUITAH CBOEr0 PEruoHa, 2) paclipeHue H yriryOneHue
NpeIMETHBIX 3HAHWM, HAaKOIJIeHHE (AKTUYECKOro MaTepuana Hu
3pUTENBHBIX BIEYATIEHUN UX MPUMEHEHHS Ha COBPEMEHHBIX
IIPOU3BOACTBAX; 3) BBIABJICHUE U IOANEP)KKA OJAPEHHBIX U
TaJaHTIMBBIX B HHKCHEPHO-TEXHHUYECKONH cdepe mAereld, ux
npodeccuoHanbHasi OpHEHTauus U (OpMUPOBAHHE T'OTOBHOCTH K
podecCHOHANBHOMY CaMOOIPEETICHHUIO.

B 3aBucumocTy OT Lienu NPOBENEHHs U BO3pacTa yYaCTHHUKOB
MOXHO BBIICIUTh HECKOJIBKO BMIOB MapuipyToB. Jas Miammux
IIKOJIBHUKOB ~ WMHTEPECHO  3HAKOMCTBO C  IPOM3BOACTBAMH,
MPOAYKIMS KOTOPBIX 3HAKOMa [ETSM, HAIpUMEp, MapLIpyThl Ha
KOHIUTEPCKUH KOMOWMHAT, KOMOWHAT MOPOKEHHOI'O, MOJIOYHBIH
koMOuHaT. g  cpemgHMX  KIAacCOB M CTapLIEKIACCHUKOB
oOpa3oBaTelbHBIE  MapIIPYThl,  MOJJAEPKHUBAIOIIUE  H3ydeHHUE
OTZAENbHBIX TEM 110 XUMHH, PU3HKe, Teorpaduul U APYTUX MPEIMETOB.
Takue oOpazoBaTenbHbIE MAPLIPYTHl TPAIUIIMOHHO BHICTAMBAIOTCS B
(dopme yueOHBIX IKCKYpCcUH Ha mpennpusTst. i BBITYCKHUKOB —
3TO OpUEHTALUs B BOCTPEOOBAHHBIX CIIEIMATIBHOCTSIX U NPOdECcCUsix.



Jdns  TpOEKTHBIX,  HUCCIENOBATENbCKMX  KOMaHA  —  3TO
oOpa3oBaTenbHbIC MapIIPYTHl, MpPEANONaralplye BCTpedy CO
CIequalucTaMi Juig OoJiee JAETaJbHOrO H3YYEHHS TEXHOIOTUH
MPOU3BOJACTBA, MaTepuajoB, OOOPYIOBaHHUS W  BBITyCKaeMOH
MPOAYKIIMHU, & TaKKe MMOCTPOCHUS TUIIOTE3 M CO3/IaHUs MOJEINeH 1Mo
yAY4IIEHUIO TPOU3BOACTBA.

Opranuzanusi ¥ MpOBeeHHE 00pa30BaTENbHBIX MAapIIPYTOB
CKJIaJIBIBACTCS. M3 HECKOJBKMX JTaloB: MOJATOTOBHTENHHOTO,
MPOBE/ICHUS MapIIpyTa, MOABEICHUS UTOrOB, 00pa0OTKH COOPaHHBIX
MaTepuajoB, HCIONb30BaHUSI MarepuaioB. [lpu  pa3paborke
Mapmpyra ocoboe  BHHMaHHe  YAEIseTcs  IUIAHUPOBAHUIO
HaTpaBJICHUA TEPEX0J0B U OCTAHOBOK, pa3padOTKe coJep KaHus
Mapmpyra H  COCTaBJCHUIO  IO3HABATEILHBIX  BOIPOCOB,
MOTHBHUPYIOIINX JETell K OCBOCHUIO coiepxkaHus. s dukcammm
MapIipyTa coCTaBJIsIeTCs KapTa.

[lepen HawamoM TPOXOXKIEHHUST 00Pa30BATENFHOTO MapIIpyTa
MIPOBOJIUTCS WHCTPYKTAX IO TEXHWKE OE30MacHOCTH M TIpaBHIIax
MOBEIEHUSI HAa TIPOM3BOJICTBE, NPU HEOOXOIUMOCTH HaJEBAETCS
cnenoaexnaa. [leppast ocTaHOBKA, KaK MPaBUJIO, CBSI3aHA C PacCKa3oM
0 JEATENBHOCTH TIPEIPUATHS B I[EJIOM, COOOIIaeTcsl HANMEHOBAaHME
MIPEANPUATHS, K KaKOW OTPACIH MPOMBIIUIEHHOCTH OHO OTHOCHTCH,
€ro UCTOPHS, CBEIEHHUS O BBHITYCKAEMON MPOIYKIINH. JTa OCTAHOBKA
MOXKET HaXOIWUTHCS OKOJIO MPOXOJHOW WM B My3€e MPEIIPHUSTHA.
Bropas ocraHoBKa TOCBSIIEHa TMPENCTABICHUIO  CTPYKTYPHI
MPOM3BO/ICTBA, 0030py BEAYIIMX TEXHOJOTHH, MPUMEHSEMBIX Ha
MPEANpPUATAN, TPOBOMUTCS Yy CTEHAa, HAa KOTOPOM yKa3aHBI
OCHOBHBIC JTaIlbl MPOU3BOJICTBA. Jlanee mMapiipyT WUIeT B mexaxX u
OTJenax, TJe BHUMaHKe JIeTell oOpaliaercs Ha BHIIBI 000PYAOBaHUA,
MPUHIMAIIEI  PabOThl  OTAENBHBIX CTAHKOB W MEXaHH3MOB, Ha
WCIIONb3yeMble MaTepuaibl M WX CBOKWCTBA, TEXHOJIOTHYECKHE
olepaliy U JIeTalM, KOTOpble MOJIydaroTcs rnocie oopaborku. Eme
OJJHA  OCTaHOBKa  IIOKa3blBa€T  MPOU3BOJACTBEHHBIE  CBS3U



MNPEANPUSTUS: OTKYyAa TOCTyNaer TOIUIMBO, SHEPrus, ChIpbe, KyAa
OTHPABJISIETCS TOTOBAs MPOIYKLUSI.

B pamkax oOpasoBarenbHOro Mapuipyra HeoOXOAuMO
MPEAYCMOTPETh 3HAKOMCTBO C KOJUIEKTUBOM MPEANPUSTHS: CKOIBKO
YelnoBeK paboraer, KakKue CHEeNUaIbHOCTH BOCTpEOOBaHBI, TIiE
TOTOBAT CIENUANUCTOB. Ha 3TOM OCTaHOBKE YMECTHO MpPOBEICHUE
WHTEPBBIO C TEXHOJIOIOM HJIM HH)XKEHepoM, pabounMm WiIH
CHEUAMCTOM. BoOmpocel JuIsi TMPOBEACHWsI WHTEPBBIO JIydllle
MOJrOTOBHUTH 3apaHee Ha CIeUaILHOM OaHKe, Takke HeoO0XO0JIUMO
MOJrOTOBUTH TMCbMEHHBIE TIPUHAICKHOCTH MU ayIHOBU3YaIBHYIO
anmapatypy ais (UKCallMd OTBETOB. B 3aBeplleHWH Mapiipyrta
MOJIBOJJUTCS UTOT O 3HAYEHHWU TPOW3BOJICTBA JJISI Pa3BUTUSI CBOETO
ropoja, cena, Imocenka, JepeBHN.

Hnst ¢ukcarm  cobpaHHOW  HMHGOPMAIMM  BO3MOXKHO
oopmiieHre nHUKTOrpadMUECKUX 3alMCcoK, 3aMeToK. WX ymoOHO
UCTIONB30BaTh JUIA CHCTEMATH3AllMH, BBIACICHHUS TJABHBIX U
BTOpOCTENEHHbIX HuJeh. I[locie 3KCKypCHH CTOUT pacCMOTpPETh
cnenanuele  (ortorpaduu, IMOBTOPUTH CTPYKTYPY NPEANPHATHS,
Ha3BaHUS, Ha3HAYEHHWS W IPHHIMIBI PaOOTHl OTAENBHBIX CTaHKOB,
00CyIHUTh, YTO MOXKHO YCOBEpIICHCTBOBATH, BBIIETHTH SJIEMEHTEHI,
KOTOpBIE OyIyT CMOJEIHPOBAHBI B IPOCKTE.

B kagecTBe mprMepa mpUBeIeM HECKOIBKO 00pa30BaTeIbHBIX
MapIIpyTOB Ha HPEINPHIATHS TOpoja IS Pa3IMYHBIX KaTeropHi
00y4arommxcsl.

Tak, Miagmme MIKOMBHWKM HAIIEro IEHTpa MOOBIBaIM Ha
npousBozacTBe apoonuToBsix 0J0k0B OO0 «IICK BmaroCocrosiHuey,
KOTOpPOE HaxomUTCs Hemaieko oT ropoxa Kupoa. Manmpuniku
UCIIBITBIBAIM Ha MPOYHOCTH apOOJMTOBBIC OJIOKM, Y3HAIH, YTO W3
HUX CTPOST JIOMa, KOTOpBHIE 10 CBOWCTBaM OepyT Bce Jiydiiee OT
JepeBa M KUPIWYa, a JUIsl UX MPOU3BOACTBA HEOOXOIMMA JpeBecHast
mierna, LeMeHT, XMMUKaThl (cynbdarta amoMuUHHS) W Boma. Pebsra
BCTPETWIMCh C PYKOBOOUTENEM M TEXHOJOIOM MNPEANPHUSTHS,



KOTOphIE pacckazainu 00 JTamax INPOU3BOACTBa  apOonwuTa:
MOATrOTOBKE MaTEpHaoB, TPAHCIIOPTUPOBKE KOMIIOHEHTOB B LIEX UX
nepeMenBanry, popMoBKe U yTpaMOOBKE CMECH, CyIIKe apOoInTa,
MOrpy3Ke M YMaKOBKe TOTOBBIX apOoiIMTOBBIX OyiokoB. Ha ocHoBe
MOJIy4eHHOH WH(pOpMalMu pedsTa IMOATOTOBHIIMA CBOW  IPOEKT,
KOTOpBIA OTMEUEH AWIUIOMOM Ha «PoOopuHHCT» B TBOpUECKOU
KaTeropuH.

Crapmme pebsita moceTHin ¢ 3KcKypeuel JIbpkHyto (abpuky
«Masik», KOTOpas 3aHHMAeTcsi IPOWU3BOJICTBOM IPOMBICIOBBIX
OXOTHUYBMX JBDK. DKCKYPCHIO BEJ JTUPEKTOP — MOJOION, YMHBIMH,
sHepruuHblii. OH OuYeHb MOAPOOHO paccKazaj ATallbl PEaTbHOTO
MPOU3BOJICTBA JEPEBSIHHBIX JBDK. [10SICHUI Kak paboTaloOT CTaHKH,
KaKk TpUMEHSIOTCS maTdmkd. OkaspiBaercs, mnpu cymke 900
KIJIOTPaMMOB JpeBecuHbl, ucnapsercs 300 KuiorpaMMoB BOIBI H
ocraercsa Toipko 600 KumorpaMm.

VYaanoch NMOCETUTh U TAKOE CEPbE3HOE MPEANPUATHE, Kak
KupoBckoe MalIMHOCTPOUTENBHOE MpPENIpUsATHE, BXOAAIIEE B
Konnepn BKO «Asma3z Auteii». 3mech COBpeMEHHOE 000py10BaHHE,
Ha MOy HaHECEHbI JMHUM Ui poO0Ta, YTOOBI OH MOT BBIIOJHATH
MaHMUIYJSIIUK 110 JTOCTaBKE MAaTepuasioB M cOopy mycopa. Jlunun
Takue >Ke, KaK B 3aJaHUsAX, KOTOpBIE BBINOJNHAIOT pedsATa Ha
POOOTOTEXHUYECKUX COPEBHOBAHUSIX.

Takum  oOpa3oMm, YTO  3HAKOMCTBO C  peEajbHBIMU
MIPOU3BOACTBAMH BOCIIUTHIBAET UyBCTBO I'OPJOCTH 33 HPEAIPUATHS
Maloi pPONUHBI, YIIIyONIseT U paclUpsieT NpeIMETHbIC 3HaHUS,
OpPHEHTHPYET oOyJaronxcs Ha BEIOOD WHXEHEPHBIX
CIeHaIbHOCTEH.
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METHODOLOGY FOR DEVELOPMENT AND CONDUCT
OF EDUCATIONAL ROUTES TO INDUSTRIAL
ENTERPRISES OF THE CITY

Vylegzhanina Inna V.

Center «Poznaniey, 610027, Russia, Kirov, ul. Krasnoarmeyskaya, 33,
poznanie71@gmail.com

In the article methodical and organizational aspects of educational
routes for students on industrial enterprises are considered. Target
blocks for the development and conduct of educational routes are
presented. The types of routes are described depending on the target
orientation and age of the participants. The content of stops and
methods of fixing information with the help of pictograms, notes,
answers to interview questions is considered. Examples of routes to
enterprises of the city of Kirov for different categories of students are
given.

Key words: engineering education, professional orientation,
educational routes, robotics, methodology.
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OBPA30OBATEJIBHOE POBOTOTEXHUYECKOE
COOBHIECTBO: TIOPTPET U UTH®OPMALIMOHHBIE
INOTPEBHOCTH

Tazapuna [lunapa Amuposna

ITepmckuit rocy1apCTBEHHBIN HAallMOHAIBHBIN HCCIIE10BATENbCKHIMA
yuuBepcuret, 614990, Poccus, r. [lepms, yi1. Bykupesa, 15, dinara@psu.ru

Tacapun Anexcanop Cepeeesuu

WHTepHer-nopTan «3aHuMatebHas poboToTexHUKa», WWW.edurobots.ru,
mail@edurobots.ru

B nokmame w3ydaroTcs KOJJICKTUBHBIA TIOPTPET W IMOTPEOHOCTH
YYaCTHHUKOB 00pa30BaTEIbLHOI0 POOOTOTEXHUYECKOI'O0 COOOIIECTBA.
HccnenoBanme  BBITTOJIHEHO HA  OCHOBE aHammM3a  IopTaia
«3aHUMaTenbHass POOOTOTEXHUKA», OTPACIEBBIX MEPOIPUSITHH,
MaTepHaioB B COIMANLHBIX CETSX, MHTEPBHIOMPOBAHIS IIEIArOroB 1
pomuTenei. «3aHMMarenbHas poOororexHuka» [1] — HayuHo-
MOMYJIAPHBIA MHTEPHET-IOPTAJ] O poOOTax s JOeTeil, poauTesieH,
VINUTEIIEH W MEUKEPOB: HOBOCTH, JKCIICPTHOE MHEHHE, aHAIMTHKA,
ydeOHbIe MaTepHasbl, 0030pBHl MPOAYKTOB, KAaTaJlOl KpPYXKKOB,
KaJeHaapb MEPOIPUITHH.

KitoueBsie cmoBa: oOpazoBaTenbHasi pPOOOTOTEXHUKA, OOydeHHE
poOOTOTEeXHHKE, HaydHas JKYypHAINCTUKA, HAYYHO-TIOMYJISIPHBIN
nopran

[Ipoekr «3anmmarenbHasi poOOTOTEXHUKa» Hadand paboTy B
Havane 2014 roga xak JIOOUTENBCKUN CalT MPO CO3/aHHE POOOTOB.
Bckope Ha caifte ctanu pa3MenaTbCsl BUICO-YPOKH, KOTOPBIE MO3KE
NPEBPaTHINCh B OHJIAWH-KYpe «Arduino mis HaunmHarommx» [2], a

© l'arapuna JI.A., I'arapun A.C., 2018
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yke uepe3 4 Mmecsna OblI 3amyleH mNepBeiid cepsuc — «Katamor
KPY)KKOB  poOoroTexHuku»  [3]. Ve  mepBble  MECSILBI
CYIIECTBOBaHUS MPOeKTa BBISIBUJIH HEOOXOJMMOCTh u
BOCTPEOOBAaHHOCTh  00pa30BAaTENBHOTO U HAYYHO-IIOMYJSPHOTO
pecypca 1o poOOTOTEXHHKE.

Ha nmavamo 2018 roma mocemaeMocTh MOpTaja COCTABIISICT
npuMepHo 90 THIC. YeNOBEK B Mecdll, KOTophie mpocMmaTpuBaioT 400
ThIC. cTpanull. ['omoBas aymutopus — 790 ThIC. MOIB30BaTENEH.
[IpoekT momymnsipeH W B conmuaidbHBIX ceTsax: 8400 moamucYuKoB
BKonTakre [4], 5400 — B ®eiicOyke [5], myOnuKyeMbie HOBOCTH
YacTO BBI3BIBAIOT AaKTHBHBIE JUCKycCHMH. MBI IojaraeM, 4YTO
«3aHuMaTenpHas ~ poOOTOTEXHWKa» —  Haumbornee  KPYHHBIN
PYCCKOSI3BIUHBIA ~ WHTEPHET-pECypC MO  pOOOTOTEXHHUYECKOMY
obpazoBanuto. [Ipoexkt He addunupoBaH HU C OJHUM W3
MPOM3BOANTENEH  POOOTOTEXHHYECKOTO  OOOPYIOBaHHUS WU
KPY>KKOM pOOOTOTEXHHUKH.

Ha caiite paboraer psii CEpBHCOB i1 pa3HbIX CErMEHTOB
LeJIeBOH  ayJUTOpUHM, K IIOATOTOBKE MAaTepUajoB 3a BpeMs
CYIIECTBOBAaHMs TpoeKTa TmpuBieueHo Oomee 70  aBTOpOB.
CoTpyaHUKH TOpTana y4acTBYIOT BO MHOXECTBE (B TOM YHCIE BO
BCEX KIIOUEBBIX) POCCHUMCKHX M PErHOHANBHBIX MEPONPHUSTHH
(omummuamax,  ¢ecTHBanNAX,  KoH(MEpEeHIMAX) B  00JacTH
oOpa3oBaTenbHOW POOOTOTEXHHUKH. Bce 3TO TMO3BOJISET CAenaTh
BBIBOABI O COCTOSIHUM H  HMHGOPMALMOHHBIX IOTPEOHOCTSIX
00pa3oBaTeNbHOTO POOOTOTEXHUIECKOTO COOOIIEeCTBA.

IlonoBo3pactHoe  u  reorpaduyeckoe  pacmpeneieHue
nocerureneil «3aHuMarenbHOH POOOTOTEXHUKW», Ha Hall B3IIIAL,
OTpa)kaeT COOTBETCTBYIOLIME XapaKTEPUCTHKH 0Opa30BaTEIbHOIO
pobororexHudeckoro coodbmecTBa B menom. [lo pesynpraram 2017
roga okomo 60 % moceruTenedl moprama — MyxX4MHB;, 42 %
roceruTeneil uMerot Bo3pact 25-34 rona, 28 % — 35-44 roga. 81 %
noceruteneil — u3 Pocenn, nanee cinenyror Ykpanza, Kaszaxcran,
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Benapycp; oxono 15 % Bcex mocerutenell mpoxuBaoT B MOCKBE,
7 % — B Cankr-IlerepOypre, B mecsTke JUAEpoB — MOCKOBCKas,
Caep/uioBcKas, HoBocubupckas, YensiOuHckas obnacrw,
Kpacnonapckuii kpa#t, Tatapcran, bamkoprocran, Kues. MoxHo
3aMETUTh, YTO TIEPEUUCICHHBIC PETHOHBI TPAIUIIMOHHO MOKA3bIBAIOT
JTUANPYIOIIE TIO3UIIUN U Ha COPEBHOBAHUSIX.

Haunbonee BocTpeOOBaHHBIMU Ha CaliTe SIBISIOTCS 00yJaromue
Marepuaibl — 3TO 3 aBTOPCKMX OHJIaHH-Kypca: «Arduino s
HaunHarommx» [2], «Raspberry Pi: mepBoe 3nHakomcTBO» [6],
«Pobororexunka Ha VEX 1Q» [7]. VYpoku mnpencramieHbl B
cMmemanHor  ¢dopme (Buzaeo, ¢oto, Tekcr). Tawke Ha caiite
pa3MeniarTcs ONMUCAHUS JPYIHX OHJIAWH-KYPCOB, OOBSIBICHHS O
crapTe, TOAOOPKH TaKOr0 BHJIA PECYpCOB — BCE ITH MaTepUAIIbI
TPaJUIIMOHHO BBI3BIBAIOT HMHTEPEC AYIAUTOPHUH — W IENAroroB, U
ydammxcs (MeHKepoB).

Ha BTOpOM MecTe 10 BOCTpeOOBAaHHOCTH — KaTaJlOI KPYXKKOB
pobororexuuku u I[MUTor Poccun u OmkHEro 3apyOeiKbs
(benmopyccus, Kazaxcran, Kuprwmsus, Jlatus, Ykpawmna). Cepsuc
COJZICPXKUT TOHMCK KPY)KKOB TIO KapTe, pEruoHam, Iuiatdopmam,
HaTpaBJICHUSIM POOOTOTEXHUKH, CTOUMOCTH 00ydeHus. B HacTosiee
Bpemsi B Katamore Ooiee 750 KpyXkoB, WH(MOpMAIWS MTOCTOSHHO
OOHOBJISIETCS 17§ aKTyaTH3upyeTcs. Karanor KPYKKOB
«3aHUMATETbHON POOOTOTEXHHUKH» OBLT IMEPBBIM PYCCKOS3BIYHBIM
MPOIYKTOM TAaKOro Kjacca W Ha CEerofHs OCTaercs Haubomee
aKTyaJbHBIM M JeTalu3upoBaHHbIM. CepBUC BOCTpeOOBaH Cpemu
poauTenei, ¢ OMHOM CTOPOHBI, C APYTOM — SIBISIETCA UHCTPYMEHTOM
MpUBICYCHUST ydanmxcs (MH(GOpMANUs B KaTalore pa3Melaercs
OecriaTHO Kak  o0pa30BaTENbHBIMH  YUPSKACHUSIMH, TaK H
coTpyaHukamu moptana). CepBHC HEOMTHOKPATHO WCIOIH30BAIICS
KaKk CpEACTBO aHAJIM3a [ICHOBOW TMOJHMTHUKH, HCIOIb3YEMbIX
mw1athopM U APYIHX XapaKTEPUCTHK COCTOSHHS 00pa30BaTelbHON
pobotorexuuku B Poccuu.
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Tperuii mo MONMyJISIPHOCTH — KaJleHAApb POOOTOTEXHUYECKUX
MEpOIpHUATHH M KOHKYpcOB. CepBUC JaeT BO3MOXHOCTH MOUCKA MO
peruoHy, JnatraM, pPOOOTOTEXHHUYECKHM IUIaTopMaM U THILY
MeporpuaTusi. Takke MYONMKYIOTCS TEMaTH4YeCKUue TMOI00PKH,
OTYETHl, TBUTTEpP-TPAHCISLMU C KOoH(epeHIUi, QecTuBaneli u
OJIMMITHAJ TIO0 POOOTOTEXHUKE. 3a [IBa Tofa TMOMYYHIIH OCBEIICHHE
okosio 820 permoHaNbHBIX, POCCUHCKUX U 3apYOCKHBIX HAYYHBIX W
00pazoBaTebHBIX MEPONIPHUITHH IO POOOTOTEXHHKE.

Cpenn  memaroru4eckoro  cooOmiecTBa  BOCTPEOOBaHBI
WHTEPBBIO C YUEHBIMH, IEaroraMu M pazpadoTdyukamMu poOOToB. B
3THX MaTepualiax oOCyXIalTcsa Haubojee OCTpble METOJMYECKHE
poOIIeMBbI, BOIPOCHI IPOBECHUSI COPEBHOBAHHM, MTPEEMCTBEHHOCTH
pOOOTOTEXHHYECKUX IUTATHOPM M YPOBHEH POOOTOTEXHHUYECKOIO
oOpa3zoBaHus. B ycloBUsIX SBHOH HEXBAaTKH METOJMYECKHX
MaTepHaJIOB ATOT Pa3Jiell MOJIb3YETCs MOMYJISIPHOCTHIO.

Taxoke Ha caifTe MyOIUKYIOTCSI HOBOCTH MHPa pOOOTOTEXHUKH,
OIMCAHUS OPUTHMHAJIBHBIX POOOTOB, HAyYHBIX Pa3pabOTOK, HOBOCTH
yHuBepcuteToB U WT-kopmopaiuii; Hay4yHO-TIONYJSpHbIE U
METOJIMYECKHE CTaTbM  JUISI  pOAMTENEM W  y4uTelled ¢
PEKOMEHIALMSIMH 110 3aHATUAM POOOTOTEXHUKOH, BEIOOPY KPYKKOB,
MIOKYIIKE KOHCTPYKTOPOB M BBICTPAaMBAaHHMIO HWHAWBUAYAJIbHBIX
TpaeKTopuii 00ydeHus JeTei; 0030phl MMPOAYKTOB — OT O0YYArOIINX
KOHCTPYKTOPOB 10 KOCMHYECKHX H MEIUIMHCKUX PpOOOTOB,
POCCHHCKHX H 3apYOEIKHBIX.

He campiM mnomymspHbIM, HO 3HAaYMMBIM SIBJISIETCS pa3nel
«OcobenHass poOOTOTEXHUKa» — CEpUsS MaTepuajoB O TOM, Kak
3aHATUS POOOTOTEXHHKOH IOMOTalmT JeTM C OrpaHHYEHHBIMH
BO3MOKHOCTSIMH, CIIOCOOCTBYIOT COLMAJHM3alMH, PEaOMINTALUN U
00Y4EHUIO pa3IMYHBIM LIKOJIbHBIM IPEAMETAM.

Ha caiite Taxke QpyHkunonupyrot cepBuchl: «Kartamor DIY-
MPOEKTOB» — HHCTPYKUMHU 1O cOOpke poOoToB ¢ (oTo W BUAEO;
«QHIUKIONENUs POOOTOTEXHUKU» — ONPEAEIECHUS TEPMUHOB;
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«bubnuorekay — Hay4dHasd, yqe6Ha;1 U HAY4YHO-IIOITyJIIpHas
JuTeparypa I1o pO6OTOTCXHI/IKC, B T. 4. CO CBO6OI[HI)IM AOCTYIIOM;
«ITonck HpenonaBaTeﬂeﬁ». Ot CCPBUCHI ObLIH 3allylI€Hbl B pa3HOC

BpeMs1, HO HE TOTyYHITH OOJIBIIONH TOMYISAPHOCTH.
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EDUCATIONAL ROBOTICS COMMUNITY: PORTRAIT
AND INFORMATIONAL NEEDS

Gagarina Dinara A.

Perm State University, 15, Bukireva st., Perm, 614990, Russia,
dinara@psu.ru

Gagarin Aleksandr S.

Internet portal «Entertaining roboticsy, www.edurobots.ru,
mail@edurobots.ru

The article examines the collective portrait and needs of participants
in the educational robotics community. The research is based on the
analysis of the portal «Entertaining robotics», events, materials in
social networks, interviewing teachers and parents. «Entertaining
robotics» [1] — popular scientific web-portal about robots for
children, parents, teachers and makers: news, expert opinion,
analytics, training materials, product reviews, catalog of circles, and
calendar of events.

Key words: educational robotics, training in robotics, scientific
journalism, popular science portal
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KAK MOJIYUATh UH)KEHEPHOE OBPA30BAHMUE,
HAUMHAS CO HIKOJIBL, YTOBbI «TOHU CTAPK» BAMU
TOPJINJICS

Tonuap Ilagen Eszenvesuy, lllapmyxosa Onvea Muxaiinosna

OO011ecTBO ¢ OrpaHHYeHHOM 0TBeTCTBeHHOCTRI0 « MPUCO®d Ty, 197376,
Poccus, r. Cankr-IlerepOypr, yia. IIpodeccopa ITonosa, a. 23, nurepa M,
nomeienne 6-H, gpe@irisoft.ru, olga@irisoft.ru

Cerognst  HaOJOZaeTcs  Pa3pblB  MEKIAY  00pa3oBaTeIbHBIMU
porpaMmmMamMu u TpeOOBaHUSAMHU peabHOTO CeKTopa
[IPOMBIIIIEHHOCTH. MeXIyHApOIHbIH 00pa30BaTENbHBI ITPOEKT
«mxeHepsl  Oymymero» — 3TO OOYy4YeHHE ITOAPACTAFOIIETro
TTOKOJICHHSI TIEPEIOBBIM WHKEHEPHBIM TEXHOJIOTHSIM W TIPUBIICUCHHE
ero B TEXHUYECKYyI0 cdepy CO IIKOIBHOW CKaMbH, a TaKke
MOJTrOTOBKA  KBaTM(DUIUPOBAHHBIX  KaApoB i ImdpoBoi
skoHoMuku U Uapyctpun 4.0. Llenb mpoekTa — MOBBICUTH MPECTHK
WHKEHEPHOH TpodeccHy W Ka4ecTBO TEXHHUYECKOro 00pa3oBaHUS B
Poccun, co3maB cuctemy HENMPEPHIBHOIO OOYYEHUS MHKEHEPHBIM U
TEXHUYECKUM  CHENHABHOCTSM  «IIKONAa —  BY3/KOIDIEMK —
MpEeaNpUATHEeY». YUYaCTHUKH MPOEKTa H3Y4YaroT HWHkeHepHoe 3D-
MOJEIUPOBAHUE, NMPOEKTUPOBAHUE, MPOTOTHUIUPOBAHUE, UHTEPHET
BELIECH, MAONOJHEHHYI0 M BUPTYaJIbHYIO pEAIbHOCTh B paMKax
JOMOTHUTENBHOT O o0pa3oBaHWsl  WJIM  Ha  ypOKax. B
00pa3oBaTeNbHBIX  OPTaHU3allUAX  CO3MAIOTCS  HWHXCHEPHbBIS
abopaTopuy, TAE yJalluecs PeaM3yIoT Ha MPaKTUKE >KU3HEHHBIH
LMK M3FOTOBJIECHUSI HW3JEIHM, TOTOBIATCS K COPEBHOBAHUSM,
WCIONIb3ys UHCTPYMEHTBl U METOAUKU BEAYIIMX MPOMBIIUIEHHBIX
KOpHopauui.

KmtoueBsie  crmoBa:  MmHkeHepsl  Oyaymiero,  MOATOTOBKA
cnennanuctoB, CAIIP, nHTepHeT Bellel, ynpaBIeHHE KU3HEHHBIM

© Tonuap ILE., Hlaptykosa O.M., OO0 «TPUCODT», 2018
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OUKIIOM, pO6OTOT€XHI/IKa, IMPOTOTUIIMPOBAHUC.

W3meHeHnss B JKOHOMHUKE, JMKTYEMbIe TpPEOOBaHUSIMU
BPEMEHHU, TPOUCXOAAT OJHOBPEMEHHO BO BCEX OTpACisIX. OTH
W3MEHEHUsl KacaroTcs, B TIEPBYI0 oOdepedb, Oonee TecHOU
WHTErpauu HMHQOPMALMOHHBIX TEXHOIOTHH W «KIACCHYECKHX)
MMPOU3BOACTBCHHBIX IIPOLICCCOB, pasMbIBas IIPHU 3TOM IMPUBBIYHYIO
rpaHb MEXAYy OTpacisiMu. JlMHAMHMKAa JaHHBIX W3MEHEHUH CO
BpEMEHEM OyJeT TOJbKO YCHJIMBAThCA. Bce 3TO MNpeabsBiseTr
JOIIOJIHUTCIIbHBIC TpeGOBaHI/IH K crenualucraM, 4TO BBIPAXKACTCA B
HeO6XOZ[I/IMOCTI/I OBJIAICHU HOBBIMHU HaBBbIKaMH, 3a4acCTyro
HECBOWCTBEHHbIMM B NPUBBIYHOM IOHMMAaHWUM TOW WM WHOU
npodeccun. Takwe HaBBHIKM TO3BOJAT PaOOTHUKY TIOBBICHTH
3 PEeKTUBHOCTH poheCCHOHAIBHOM JIeATEIbHOCTU B
KpPOCCOTPACIIEBON DIKOHOMHKE, COXPaHssi CBOIO BOCTPEOOBAHHOCTb.

Hawnbomee BocTpeOOBaHHBIME CEHYacC SBISIOTCS WH)KCHEPHBIC
CIIEMAIbHOCTH. B  cHHMCcKax POCCUUCKUX MPEANpUSTHNA  J0J4
BakaHCH Ha pabouue MecTa, rie TpeOYIOTCS WH)KEHEPHbIE HaBBIKH,
cocrasiser 6onee 80%. U B 6mmkaiinme 10-15 ner ata morpedHOCTH
Oyzmer TOJNBKO BO3pacTtatb. Takas cuTyamuss OOBSICHIETCS
MHOTOJIETHEN «ABIPOH» B TMOATOTOBKE IPEACTABUTENEH JaHHON
npodeccr, KOrjia yIUThCA Ha HEXKeHepa ObLIO MPOCTO HE MOIHO.

WuxeHepsl BOBIIEUEHBI BO BCE MPOIECCH KU3HEHHOTO ITUKIIA
TEXHUYECKUX YCTPOMCTB, SBISAIOMIUXCS TMPEIMETOM HHKEHEPHOTO
Jena, BKIIOYas TPUKIAIHBIE HCCIEJOBAaHWS, IUIAHUPOBAHHE,
MIPOEKTUPOBAHUE, KOHCTPYHPOBaHHE, pPa3pabOTKy TEXHOJIOTHUU
M3TOTOBIIEHUS, MOJITOTOBKY ~ TEXHWYECKOW  JOKYMEHTAllWH,
MIPOM3BOICTBO, HAJAJIKY, WCIIBITAHUE, JKCILTyaTalHi0, TEXHUIECKOE
OOCITy’)KMBaHHE, PEMOHT W YTHIU3AIMI0 YCTPOWCTBA, YIIpaBJICHUE
KauecTBOM.

PabGoromaTenu BBIIENAIOT, CpEeOu TPOUYUX, CIEAYIOIINE
HaBBIKM Kak HauOojee BaKHbIE I pPaOOTHUKOB OyIyIIero:
CHUCTEMHOE MBEIIIIICHHE, MpOrpaMMHUpPOBaHUE,
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pOOOTOTEXHHUKA/MEXaTPOHUKA, HCKYCCTBEHHBIN HHTEIUIEKT,
WHTEpHET Bellel, OepexIIMBOE MPOU3BOACTBO, paboTa B YCIOBHIX
HEOIPEAEIEHHOCTH.

Ceronns HaOmomaeTcss pas3pblB MEXAYy 00pa30oBaTElbHBIMU
porpaMMamu u TpeOOBaHUAMU peanbHOro ceKTopa
MIPOMBILIUIEHHOCTH. PelleHneM B JaHHOM CHUTyalluu SBJSETCS
CHCTEMa HEMPEPhIBHOrO OOYYECHUS WHXKEHEPHBIM M TEXHHYECKUM
CHeNHANBbHOCTAM «imkoina — BY3/komiemk — npennpusitue». Takas
cuctema o0ecreyuBaeT OOydYeHHE MOAPACTAIOUIEr0 IOKOJICHUS
MEPEOBBIM HH)KEHEPHBIM TEXHOJOTHSIM W TIPUBJIEYEHHE HUX B
TEXHUYECKYl0  cdepy CcO IIKOJIBHOW  CKaMbW;  HM3YydYeHHE
IKOJPHUKAMH  WH)KEHEPHBIX  HABBIKOB B JIONOJHHUTEIHHOM
oOpazoBaHuu [1], a Takxke, Ha YpOKax TEXHOJOTWH, UH(DOPMATHKH,
yepueHus, GU3UKA 1 ApyTux [2].

[Iporpamma MTOJITOTOBKH, TOYHEE «BBIPAIIMBAHUS
KBaJIM(PULIUPOBAHHBIX WHKCHEPHO-TEXHUYECKUX KaJIpoB,
BIAJCIOINX COBPEMEHHBIMH TEXHOJIIOTHUSMH, OXBAaTbIBAECT BECh
CIIEKTp 00pa30BaTENbHBIX OPraHU3ALUHA 1 BCE TPH dTara 00ydeHHUS:

e INKOJNBI —  O3HAKOMJIGHME C  HH)XEHEPHBIMU
TEXHOJIOTUSIMH, CTUMYJIMPOBaHUE u
3aMHTEPECOBAHHOCTh B IOMYYEHHH TEXHHUYECKOIO
o0Opa3oBaHus;

e BVY3pi/komiemkn —  00ydeHHE  COBPEMEHHBIM

TEXHOJIOTUSIM, BOCTPEOOBAHHBIM Ha MPEIIPUATHIX;
® [penpHusATHi — NPOAOIDKEHHE NPO(deccHOHAIHLHOTO
Pa3BUTHS, KypChI ITOBBIILICHNS KBATU()UKALIIH.
JaHHBIf  TOAXOA  peaju30BaH B MEXIyHAapOIHOM
00pa3oBaTenbHOM MIPOEKTE «MHxenepsl Oynymiero»
(Www.nnxerep-Oyaymiero.pd), paspaboranHom B 2011  romy
MHXEHEepHO-KOHCcanTUHropoi komnanuen MPUCO®DT nHa ocHOBe
akajgeMuueckoi mporpammsel koprniopanuu PTC Inc. npu nonaepxke
Komurera no obpazosanuto Cankr-IlerepOypra

19



3a OCHOBY B34Tbl TOAXOABl W  METOJUKH,  YyXKe
anpoOHpOBaHHBIE U YCHEIIHO MPUMEHSEMbIE B MEPEIOBBIX IIKOIaX
MHUpa U B JUIUPYIOMIMX KOMIAHUAX MPOMBIIIICHHOTO CeKTopa. B
XO7Ie TIPOEKTa y4allhecs pean3yloT Ha MpaKTUKe KU3HEHHBIN LUK
HU3TOTOBJICHUA U3ACINUA, OT UACH, MOACIMPOBAHUA, IPOCKTUPOBAHUA
Y pacyueroB, A0 U3roToBieHus Ha ctankax ¢ YIIY omsiTHOrO 06pasua,
TeCTUpOBaHMsI W Ja0paboTku. B o0pa3oBaTelbHBIX OpraHU3alMIX
CO3JAI0TCA MYJIbTUIUCHUIITIMHAPHBIC HWHXXCHCPHBIC J'Ia60paTOpI/II/I,
Brtovatoniue: cranku ¢ UITY u 3D-npunTepbl, 000pyaoBaHUE
MPOSKTUPOBAHUS, JJIs U3YUYCHHUSI HHTEPHETA Belllei, pOOOTOTEXHUKH,
JOTIOJTHEHHOM M BUPTYAJbHOW  PEAIBHOCTH;  NPOrPaMMHOE
obecrieuenwue, aHAJIOTUYHOE  TNPUMEHAEMOMY  TEePEeIOBBIMHU
MPOMBIIINICHHBIMA  IIPEANPUATUAMU, METOAUYICCKUEC nocoouss o
pyKOBOZACTBAa Jjsi y4YacTHsl B COpEeBHOBaHUAX. lIpoBoantcs
IIOBBIINICHH € KBaHI/I(i)I/IKaHI/II/I rneaaroros.

YuyacTue B IpOeKTe TMO3BOJISET MIKOIbHUKAaM 5-11 Kaccos:

e Co3gaBath 3D-momenn wu3genuii, B TOM 4YHCIIE
podoroB, B coBpemenHoi CAIIP. IIpoBoguth
BHUPTyaJbHBIE WCIBITAHUS, BBINOIHATH PAaCUeTHl,
MapajieJIbHO OCBaWBasi TOYHBIE HAYKH.

e Bomromats cBon pa3paboTku B MaTepuaabHOU (hopme,
W3roTaBiauBasg u3genusa Ha craHkax ¢ YIIY u ¢
HCIONb30BaHUEM 3D-NIpUHTEPOB.

e lI3yyaTh Ha MpakTUKE MPOIECCHl KU3HEHHOIO IIHKIIA
W3IeNus, AHAJIOTUYHBIE mporeccam Ha
MIPOMBINIUTEHHBIX TPEATPUATHIX.

e (Co3maBaTh TPOTOTHIBI «IUGPOBBIX BOWHHUKOBY
W3JIENNi, B TOM YHCIe POOOTOB.

e li3yuaTr WHTEpPHET Belled, JOMOIHEHHYI W
BHPTYaJIbHYIO PEaTbHOCTD.

e (OcpauBaTh NPOEKTHYIO M KOMaHJIHYIO padoTy.

20



e BromonHATE COBMECTHBIE TMPOEKTBI C  JIPYTUMH
LIKOJIAMHU.

e IIpoexTHpoBaTh M H3TOTABIMBATH KOMIUICKTYIOIINE
TUIst POOOTOTEXHUKH, aBma-, aBTo-,
CYJIOMOJIETTUPOBaHUSI.

e BromonHaTe pa3paboTKM B COTPYAHUYECTBE C
NPEANPUATUIMU U YHUBEPCUTETAMU.

e VYyacTBOBaTb B POCCUHCKMX W MEXKIYHAPOIHBIX
KOHKYypcax, B TOM uuciie o cranaaptam WorldSkills.

[pakTrka mokazana: ye 3a MepBbIi IO/l YYaCTHUKH MPOEKTa
«mxeHepsl  Oyaymiero» JOCTUTAIOT BBICOKMX pe3yibratoB. C
Hadajla IMpPOCKTa MIKOJIBbHHUKU CTaJlk HO6e,ZII/ITeJ'I$IMI/I pOCCHﬁCKHX u
MEKIYHAPOJHBIX KOHKYPCOB; YYacCTBOBJIM B pa3pabOTKe peaibHBIX
W3/EIUI B COTPYIHUYECTBE C YHUBEPCUTETAMU. BBINYCKHUKH ILIKOJ,
YYIacCTBYIOIIHE B TPOEKTE, OCO3HAHHO TocTymaioT B BY3mI
TEXHUIECKOTO niporIs. OHu OoymayT BOCTpEOOBaHBI
paboTomaTensaMu, Tak Kak NPHAYT Ha MPEANpUsATHs, umes 7-8-
JeTHUH  ombIT  paboTBl C  COBPEMEHHBIMM  HH)KEHEPHBIMU
TEXHOJIOTHSAMH.

Peanmzamms mpoekra «V/HxkeHepbl OyIyInero» IO3BOJSET
TOTOBUTH KBaJIH()UIIMPOBAHHBIE KaAPbl Ui LU(POBOH SKOHOMUKHU U
Wnnyctpun  4.0. CeromHss B TPOEKTe YYaCTBYIOT JECSATKU
00pa3oBaTeNbHBIX OpraHH3aIun Cankr-IlerepOypra,
Jlenunrpanckoit obmactu, Apyrux peruoHoB Poccwm, a Takke
Kazaxcrana.

Bbubauorpadpuyeckuii cnucox

1. Ocanoscxas E.IO. Taicuna C.B., Knsasesa H.B.
PoGoTorexunka, 3D-mMoaenupoBaHie M IPOTOTHIIMPOBAHHE
B JIOIIOJIHUTEIHHOM 00pa3oBaHHU: peanu3anys
coBpeMeHHbIX HampaBieHuil. Cankr-Ilerepoypr: Kapo, 2017.
2. Oczawnosckas E.IO., Taiucuna C.B., Kuasesa HU.B.
Pobororexnuka, 3D-MonenupoBaHue U MPOTOTUITHPOBAHHE
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Ha ypOKaxX ¥ BO BHEYPOUHOH AEATEILHOCTH: TEXHOIOTUs 5-9
knaccel. Cankt-IlerepOypr: Kapo, 2017.

HOW TO GET ENGINEERING EDUCATION FROM
SCHOOL DAYS ONWARDS TO MAKE “TONY” STARK
PROUD OF YOU

Pavel Gonchar, Olga Shartukova.

Irisoft, LLC, 197376, Russia, Room 6-N, Building M, 23 Professora Popova
Street, St. Petersburg, Russia, gpe@irisoft.ru olga@irisoft.ru

Nowadays, we can see a gap between educational programs and
requirements of real economy. The international educational project
Engineers of the Future includes education of the rising generation in
advanced engineering technologies as well as involving them into
technical area from school days and training skilled personnel for
digital economics and Industry 4.0. The purpose of the Project is to
enhance the status of engineering profession and the quality of
engineering education in Russia by creating a system of continuous
education in engineering professions from school through
university/college to the industry. The Project’s participants study
3D modelling, design, prototyping, Internet of things, augmented and
virtual reality during their classes or outside the classroom.
Engineering laboratories are created in educational establishments
where students implement in practice product manufacturing
lifecycle, prepare for competitions using tools and methods of the
leading industry corporations.
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VK 371.69:004.3

®OPMHUPOBAHUE KOMMYHHMKATUBBIX
YHUBEPCAJIbHBIX YYEBHBIX JENCTBHI MJIAILIAX
IKOJBHUKOB CPEJCTBAMU KYPCA
10 JIETOKOHCTPYHPOBAHMIO «IOHBIIT MEXAHHK»
(1 KJIACC)

Iywuna Mapuna Ilemposna

MyHuIMnaibHOE aBTOHOMHOE 00pa3oBaTebHOe yupekacHue «Jlumein Ne9y,
r. [Tepms, Poccust, gmargy@mail.ru

Te3ucor MTOCBSATIEHEI (OPMHUPOBAHUIO  KOMMYHHKATHBHBIX
YHUBEPCAIBHBIX YUEOHBIX NEHCTBHM ydarmxcs | kimacca B Kypce 1Mo
JIETOKOHCTPYHPOBaHUi0 «FOHBIN MeXaHUK», MIPEACTABIECHBI TIPHEMBI
paboThI, HampaBieHHbIE Ha (OPMHUPOBAHHE KOMMYHHUKATHBHBIX
ICHCTBHH CcpeacTBaMu 00pa3oBaTeibHOr0 KoHCTpykTopa LEGO
Education 9689 «IIpocTeie MEXaHHU3MBDY.

KitoueBbie crmoBa: KOMMYHHKATHBHBIE YHHBEpPCAIbHBIE YdeOHBIE
JeHCTBUA, MIPHEMBIL, o0mieHue, COTPYAHUYECTBO,
JIETOKOHCTPYHUPOBAHUE, MOJIENb.

C sBueapeanem OI'OC HOO wu3MEHHUIUCH TPHOPUTETHI
COBPEMEHHOT'O obpazoBaHws. Cranmapt Mpenaronaraer
WCTONb30BAHUE HOBBIX TMENArordvyecKuX TEXHONOTHH, GopM H
CPE/ICTB OOydYeHHs. AKTyalnH3WpyeTcs MOAXOJ, KOrja MpeaMeTHBIC
pe3yNbTaThl COUYCTAIOTCS C METANpPEAMETHBIMHU, BBHIPAXKCHHBIMU B
OBJIAJICHUY YYAIUMHUCS YHUBEPCATHHBIMH YICOHBIMU JICHCTBUSMHU

Cornacuao denepaabHOMY rOCYJIapCTBEHHOMY
00pa3oBaTeIbHOMY  CTaHJApPTY, KOMMYHHKATHBHAas  CTOPOHA
pa3BUTHS JIMYHOCTH pEOCHKA CUMTACTCS OJOM W3 KIFOUCBBIX

© I'ymuaa MLIT., 2018
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YHHUBEPCAIBHBIX JecTBUf HIKOJIBHOT'O 00pazoBaHUsl.
Kommynukatusabeie YV /| pa3BuBaroT yMeHHEe CIyIIaTh, OOMIATHCS,
BO3pa)kaTb, COONIOAATh ATHYECKUE HOPMBI, COTPYIHHYATb,
YUYUTHIBaTh U IPUHUMATH TOUKY 3pEHHS COOCCETHUKA, BHICKA3bIBATh
1 apryMEHTUPOBATh CBOE MHEHUE.

Hnst popMupoBaHusi KOMMYHUKAaTUBHBIX JCHCTBHU Yy JeTe
YUUTENI0  HEOOXOAWMO  OpPHUEHTHUPOBATHCS HA  COBPEMEHHBIC
akTyanbHbie (OpMBbI PabOTBI, KOTOpPBIE COYETAIOTCSI CErofiHs C
TBOPYECTBOM peOEHKAa. DTO MOXKET OBITh JOCTHTHYTO pPa3HBbIMH
CIoco0aMu: HCIONIb30BAaHHEM COBPEMEHHBIX JIUJIaKTUYECKUX HIP,
CO3JIaHHEM MPOOIEMHBIX CUTYyalluH, WCIIOb30BaHUEM
MYJIbTUMEIUMHBIX NPE3EHTALNNA, HHTEPAKTUBHON HATJSIAHOCTH U AP .
B nameii pabore OAHMM W3 MOIIHBIX CPEACTB (OPMHUPOBAHHS Y
MJIQAIUX IIKOJIBHUKOB KOMMYHHKATHBHBIX JEHCTBUH  CTajo
WCIIONB30BaHNE HA YPOKaX W BHEYPOYHOW JIEATEIBHOCTH JIETro-
KOHCTPYKTOPOB. 3aHSTHS JIETOKOHCTPYHPOBAHHEM CIIOCOOCTBYET
Pa3BUTHIO YMEHMs CIIyLIaTh BBICKA3bIBAHUS JPYroro, noiOupaTh
apryMeHTBl M Ja)kKe Hay4HUTBHCS JOKA3aTEIbHO BO3PAXKATh, CIIOPUTH,
YTO HE BCEr/la yMeeT MIIaJIINN MIKOJIBHHUK.

Huanor, xxuBoe o0IIeHNE, I3bIKOBAsi KOMMYHHUKALHUS, KOTOpBIE
SIPKO IPOSIBIIIIOTCS HA 3aHATHUAX ABISIFOTCA TeM (yHAAMEHTOM, Ha
KOTOpOM OyIyT pacTd W pa3BUBAaTbCsi LIKOJIBHUKUA B AacIeKTe
KOMMYHUKAIIHN.

IIpencrasiro Kypc M0 OCHOBaM KOHCTPYUPOBAHUS U MEXaHUKH
«OHPBIIT MexaHHUK», KOTOPHII pa3paboTaH HAa OCHOBE KOHCTPYKTOpa
LEGO Education 9689 «IIpocTbie MexXaHHU3MBD» Ul ydarmuxcs |
KJIacca, peau3yIoIUIiCs B paMKaxX BHEYPOUHOU IEATEIBHOCTH.

bnaromapss sTtomy o00pa3oBaTelbHOMY KypCy IIKOJIBHUKH
M3ydaT NPUHLUINBI JEHCTBHA MPOCTBIX M CIOXKHBIX MEXAHH3MOB,
BCTPEYAIOIIMXCSI B IOBCEJHEBHOM KU3HUW; IOIy4daT 3HAHUS O
MPOCTHIX MEXaHM3Max, TaKMX Kak Kojéca Ha ocsiX, 3yOdarele
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nepefayn, IIKUBBL, pblUard, a TaKKe Ha TMPAKTUKE OCMBICIST
NpegHa3HaYeHue IeCTEPHEH, ppIYaroB, pojIHKOB, OCel, KOJIec.

KoHncTpykTOp mO3BONSET CKOHCTPYHpPOBAaTh KakK MOJAETH
MPOCTHIX MEXaHW3MOB (JIEOENKH, TENEeKKH), TaK U HA UX OCHOBE
0osiee CIOXKHBIE — HAlPUMEP, TOHOYHBIH aBTOMOOWJIb, aBTOOOT.
[Ipuuem mMozeny He CTaTUYHBL, @ MOTYT €XaTbh, KDYTUTHCS, IBUTAThCS
Onarogapsi MBIIIEYHOH CHIIE WM SHEPTUW PE3UHKH, WIHM SHEPrUu
C)KaToro BO3yXa, WM HEPTHH BETpA.

B kypce BHeypouHo#l nearenbHOCTH «IOHBIH MexaHHK»
WCTIONIB3YIOTCS  pas3Hble MpUeMbl it A(PQPEKTUBHOIO Pa3BUTHS
KOMMYHUKATHBHBIX JeicTBuid. IlpuBeny mnpumepsl HEKOTOPBIX
MIPHEMOB, HCIIOIb3YEMBIX Ha 3aHATHSX:

Ha srarre MotuBanmu:

«AYKIMOH wMJeil» (IeTH TMBITAIOTCS TMPENIONIOKUTh, TIe
MPUMEHSFOTCSI MEXaHU3MBI B )KU3HH )

Ha srane [locraHoBKH yueOHOM 3ama9m:

«bropo MPOTHO30B» (yqamumcs Mpeziaraercs
CIIPOTHO3HMPOBATH MATbHEHIINE ASHCTBUS OYIYIIEH MOJIEIH ).

Ha »tame Peduekcuu (uccnemoBanne cOOCTBEHHOH MOIEIH,
BBISIBJICHHE M YCTPAHEHHE HEJTOCTATKOB MEXaHU3MA):

1. «KomMeHTHpOBaHHE» (SBISIETCS OCHOBOW OCMBICTICHHUS U
MMOHUMAaHUS PabOTHI MOJIENH, €€ PYHKIIMOHATLHOCTH H MPENICTABISIET
cO0OH caMOCTOSITENNFHOE PACCYXACHNE, YMO3AKIIOUEHIE W BHIBOIBI
TI0 TTOBOJTy COOpPaHHOW MOJIENH).

2. «JIuckyccHMOHHBIH KJIy0» (KO/UICKTUBHOE OOCYKICHHE
MOJIENN: Ha TPOYHOCTh, ()YHKIIMOHAIBHOCTD, CIIOKHOCTD U JIp.)

3. «Kpyrasli cTo» (KaxIplid YIeHUK U3 TPYIIIBI WK Kiacca,
MOJIBO/I MTOT OOCYXKIaeMOHM IPOOJIEMBI, MPUBOJUT IO aAPTYMEHTY
100 «3a», TH00 KIIPOTHBY, «IOTYYHIOCH / HE TIONYIHIIOCHY)

4. «CopeBHOBaHHS» (I€TH Ha COOpaHHBIX MOJEINAX
COPEBHYIOTCS] Ha CKOPOCTb, JabHOCTD U T. J1.)
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Ha »tame Pa3Butus (M3MEHEHHE U COBEpIICHCTBOBAaHHE
MOJIEIIN )

1. «HTEepPBBIO» (ywyammiicst pacckasbIBaer, KakK
YCOBEPIICHCTBOBAJ MOJIEIb)

2.  «I9kckypcoBom»  (ycTHas — TpE3CHTALUSl  MOJEICH,
C/IETaHHBIX B IPYTIIIE)

3. «BpicraBka» (myOnmuuHas JIEMOHCTpALUs COOPaHHBIX
MOjIeTIel, OlleHKa JIEHCTBUM, pe3yabTaTOB APYTUX YICHHUKOB)

B koHIle ypoka TpW TIOABEACHUHM JIEITEIBHOCTHOTO H
SMOIMOHAILHOTO HTOra Hcronb3yto mnpueM «Kupnuumku» (Ha
KXKIyI0 peIIMKy O MpPOJEIaHHOW paboTe CTOMKOW COEIUHSTCS
KUPIIHYAKK, B KOHIIE CPaBHUBAIOT, 4bsl OAallHs BhIIIE, KTO CMOT
OosbIie paccka3aTh 0 CBOeH pabore)

Hns sddektuBHOrO  (GOPMUPOBAHUS KOMMYHHKATHBHBIX
YUeOHBIX JEHCTBHIA MOXXHO HCIONB30BaTh HA 3aHATHH pa3InYHbBIC
IIpUEMBbl Ha BCeX ATamax y4eOHoro 3aHstusi. OCHOBHBIM KpUTEpHEM
c(OPMUPOBAHHOCTY KOMMYHHUKATUBHBIX IEHCTBUII MOXHO CUMTAaTh
KOMMYHHKAaTHBHBIE CIIOCOOHOCTH y4EHHKA, BKITIOYAIOIINE B Ce0A:

e JKeJlaHHME BCTYNAaTh B KOHTAKT C OKPYKAIOIINMU;

e 3HAaHWE HOPM U TIPaBUJI, KOTOPHIM HEOOXOAUMO
CJIEZIOBATH MPH OOIIEHUH C OKPY>KAIOIINMHU (3HAKOMCTBO
C KOMMYHHKaTUBHBIMU HaBbIKaAMH );

e yMeHHe OPraHu30BaTh o0uIeHUe (YPOBEHb OBJIAICHUS
KOMMYHHMKAaTHBHBIMU HAaBBIKAMH), BKJIIOUAIOIIEE YMEHHE
Cllymatb  COOECEeNHMKa, YMEHHE  IMOLMOHAJIBHO
COIEPEKNBATH;

® yMEHHE pelarb KOH()IMKTHBIE CUTyalluH;

e ymMmeHue paboraTh B IpyIIe, B Iape.

B nanHoii paboTte mpencTaBieHbl JHIIb HEKOTOPBIE MPUEMBI
(hopMHUpOBaHUSI KOMMYHUKATHBHBIX NEHCTBHHA. KX KOIMYECTBO M
WCTOJIb30BaHME 3aBUCUT OT 3a7a4 3aHATHA. JlaHHBIE TNpHEMBI
MIOMOTal0T UHTEIPHUPOBATELCS B TPYIITY CBEPCTHUKOB M BBICTPAUBATD
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IPOJYKTUBHOE B3aUMOJEHUCTBUE U COTPYAHHMYECTBO, y4aCTBOBATH B
KOJUIEKTUBHOM OOCYXJIEHUHU TpobieM, GOopMyIHpOBaTh CBOU MBICIIH,
ydaT BBICTYNaThb NYOJMYHO M KOPPEKTHO OIICHUBATh paboTy
OJTHOKJTACCHHKOB, a TaKXKe JeTH NPUOOPETaIOT COLHUAIBHYIO
KOMITETEHTHOCTb M YUET MO3HUIIUHU JAPYTUX MAPTHEPOB MO OOIICHHIO U
nesrensHocTH. DopMHUpOBaHNEe YHUBEPCAIBHBIX YIEOHBIX IEHCTBUH,
B TOM 4YHCI€ M KOMMYHUKAaTHUBHBIX, 3HAYUTEIbHO MOBBIIIAET
KauecTBO 00pa30BaHMSL.

bubanorpagpuyeckunii cnucoxk

1. Acmonose A.I. dopMmMHUpoBaHHE YHUBEPCAIBHBIX YYEOHBIX
JNEUCTBUIIT B OCHOBHOW INIKOJIE: OT JEHCTBUS K MBICIIH.
Cucrema 3amanuii: mocoodue st yuurens / A.I'. AcMoJioB,
I'B. bypmenckas, W.A.Bomomapckas wu gap. M.:
IIpocsemmenne, 2011.

2. Jlycce T.B. «®opMHpOBaHHE HABBHIKOB KOHCTPYKTHBHO-
ATPOBOM JEATENBHOCTH y HeTeill ¢ moMomisio iero» / T.B.
Jdycc // M.: T'yMaHuTapHbIi M3JATCALCKUANA  LIEHTP
«BJIAIOC», 2003. C.28-33.

3. Deoepanvhvlii roCyIapCTBEHHBIN o0Opa3oBaTelNbHBII
CTaHAAapT HaAyYaJbHOI'O OOIIEro o0pa3oBaHUsI: HpPHUKa3
MunncrepctBa  obpazoBaHusT W  Haykm  Poccuiickoit
Oeneparun ot 6 okTsIOpst 2009 . Ne 373,

FORMATION OF COMMUNICATIVE UNIVERSAL
EDUCATIONAL ACTIONS OF PRIMARY SCHOOL
STUDENTS BY MEANS OF A LEGO CONSTRUCTION
COURSE «YOUNG MECHANIC»

Gushchina Marina P.

Municipal autonomous educational establishment «Lyceum Ne9y, Perm,
Russia, gmargy@mail.ru
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The theses are devoted to the formation of communicative universal
educational activities for first-year students in the Lego construction
course «Young Mechanic», the methods of work aimed at the
formation of communicative actions by the means of the educational
designer LEGO Education 9689 «Simple Mechanisms are presented.

Key words: communicative universal educational actions, receptions,
communication, cooperation, Lego construction, model.
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YK 004.43

STEM B KAPTOHE — KAK HACTOJIbBHBIE UTPbI MOT'YT
YBJIEYUb POBOTOTEXHUKOI,
MNPOI'PAMMHUPOBAHUEM U IPYT'UMHU HAYKAMU

Kaszanyes Anexcanop Cepeeesuu
IIpoext ITPOCTOPOBOT, http://prostorobot.ru, kazancas@gmail.com

CoBpeMeHHBIC METO/bl OOYYEHHs JeTedl NPOrpaMMHUPOBAHUIO U
POOOTOTEXHHMKE CTaBAT Tepea Co0OM 3a7aud 3apoXACHUS B HHUX
HWHTEpeca K MPEAMETHOM TEME M IOMBITKE JaTh HaYajabHbIE 3HAHUS U
HaBbIKH, HEOOXOAMMBIE 3aTeM IIpu TorpykeHun B «MT-okeaH»
peabHOM JXKM3HM M padoTel. Ho Oosbllas 4acTh 3THMX METOJIOB
OCHOBAa  Ha  NPUMEHEHHH  KOMIIBIOTEPOB  HMIH  JIPYroi
BBIYUCIIMTEILHON TEXHHUKH, YTO YaCTO OrPAHUYMBAET BO3MOKHOCTHU
o0ydenus. C npyroit CTOpoHEI, CTOUT 3aAada nomyispuszanuu STEM
HaIIpaBJICHUI W TPEHI B 00JacCTH O0yYEHUS MPOrpaMMHUPOBAHHIO U
poboToTexHukH. B cTaThe M3nokeHa njes IPUMEHCHUS KOHIICTIITINHT
o0ydeHnss «6e3 KOMITbIOTEpa/TUTaHIIIeTa C TIOMOIIBI0 HACTOIHHOU
00pa3oBaTEIBHON UTPHI.

Kiroueble crnoBa: HactonbHbie urpbl, STEM-o0yuenune, HTU,
pOOOTOTEXHHKA, IPOrPAMMHUPOBAHUE.

CoBpeMeHHBIE METOIBI O0yUEHUS AeTell IPOrpaMMHIPOBAHHIO
U poOOTOTEXHHMKE CTaBAT Mepex COOOW 3a1aun 3apOXKISHUS B HHUX
MHTEpeca K MPEeAMETHON TeMe M MONBITKE JaTh HayaJbHbIC 3HAHUS U
HaBBIKH, HEoOXOmMMbIe 3aTeM Npu norpykeHnun B «UT-oxean»
peanbHOI ku3HM M padorel. Ho Oonblias YacTe 3THX METOIOB
OCHOBAa  HAa  NPHUMEHEHHHM  KOMIIBIOTEPOB WM  JAPYroi
BBIYHMCIIUTENBHON TEXHUKH, YTO YaCTO OIPAHWYMBAET BO3MOKHOCTH
o0yuenusi. C Apyroi CTOpOHBI, CTOUT 3aAaya nomyisipusanuu STEM

© Kazannes A.C., 2018
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HaTpaBICHU U TPEeHA B 00JacTH OOyYEHHs MPOrPaMMUPOBAHHIO U
poboToTexHUKH. B cTaThe M3nokeHa uaest MPUMEHEHUsT KOHUESINU
00ydeHus1 «0e3 KOMIMbIOTepa/IJIaHIIeTay C MOMOIIBI0 HACTONBHOU
oOpa3oBartenbHOi urpsl [1].

B ocHOBHyIO 3amady UWrpel 3aJ0)KEHO BOBJIEUEHUE U
HavajgbHOE 00yYeHHWE OCHOBaM aJTOPUTMUKH M POOOTOTEXHUKHU, Ha
ocHOBe poOoToB-UcnonHUTeNed. Kpome 3TOro, B Urpy 3ajoKeHBI
MNPUHIMUIIBI TIOCTPOCHUSA HW BBIIOJIHCHUA IIpOrpaMm, OCHOBHBIC
AJITOPUTMHUYCCKUEC KOHCTPYKIUH, NPOCTPAHCTBCHHOC MBIINUICHUE U
JIOTHKY KOMaHJI JUIsi pOOOTOB-HCITOMHUTEINEH, OCHOBBI TPOrPaMMHBIX
KOHCTPYKIIMI THIIA YCIOBUH W IMKIOB, U BCE 3TO OBLIO OBIThH
3aMaCKUpOBaHO HHTCPECHBIM MI'POBBIM IIPOLECCOM C BBICOKOM
penurpadenbHOCTHIO.

I'pamMoTHO  cripoeKkTHpOBaHHAs  HACTONBHAs  HWIpa  HE
«GallMKJIMBAETCS» Ha OJHOW BO3pPAacTHOM Tpymie, W cama 1o cebe
WHTEpeCHa KakK JeTsM, TaK W B3pPOCIBIM, UTpas poib MOCTHKA B
CEeMEWHBIX OTHOMIeHUsX. He cekper, 4TO MHOTHE «OOyYaIKI»
WHTEPECHBI TOJBKO JETSM M B3pOCIbIE HE JIIOOAT UX MOKYMaTh, TakK
KaK M CKy4YHO WTPaTh C JETbMH, & y IMOCIEIHUX B COBPEMEHHOM
MHUpE Maji0 BO3MOXKHOCTEW B3aMMOJICHCTBUS CO CBEPCTHUKAMU U
OTCYTCTBHE COITUATM3AINH SBISETCS TPOOIEMHBIM (PaKTOPOM.

Urpa sBrnsercs TakKe HHCTPYMEHTOM ISl METOAUYECKOU
paboTel B INKONAX, KpPYXXKax pOOOTOTEXHWKH U  IEHTpPax
nonyisipuzauud U uzydeHus UT-texHonoruid. B ortnuuue ot mpen
3aJaHHBIX AITOPUTMOB KOMITBIOTEPHBIX WIP, HACTONBHBIE WIPHI
o0mamaroT Oonbieil THOKOCTRIO U PaCIIMPSIEMOCTHIO, B TOM YHCIIE U
camocTosATenbHO TpenofgaBarensmMu. s butBer 'omemoB Ha
TEKYIIMA MOMEHT BBIIYIIEHO MHOXXECTBO pPACIIUpPeHUHd W
JIOTIOJTHEHHH, TTO3BOJISIONINX MOJIEIHPOBATh BHUPYCHEIE YTPO3HI,
XaKepCKHe aTakd, TapajulelbHOE IMPOrpaMMHUPOBAaHUE, BBIXOJ U3
CTpOSl sYeeK MaMsATH, IOANPOrpaMMBbl, YIy4YllleHHe poOOTOB U
JpyTHUe TONE3HbIE N3yYaeMble BEIIH.
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C Touku 3peHHs] y4eOHOrO M Pa3BHBAIOIIETO KOMIIOHEHTA
HacTonbpHas urpa (Ha npumepe buter ['onemoB):

1. OOyyaer ocHOBaM aJIrOPUTMHUKU. TO €CTh BBOAUTCS
MOHATUE aJrOPUTMA, MPOrpaMMbl, JIEHCTBUM, HWCIOJIHUTENEH,
KOHEYHOCTH aJITOPUTMa M OTBETCTBEHHOCTH 32 €r0 HCIOJHEHHE CO
CTOPOHBI €0 3aJIaf0IIero, Kak U BIMSHUE BHEIIHUX (PaKTOPOB Ha €ro
WCIIOJTHEHHUE.

2. OOyyaer OCHOBaM TIPOTPaMMHPOBAHHS, BBOJSI
BH3YallbHO OJIOK-CXEMaTHKy, KOHCTPYKIIMU OIepalyii, yCIOBHH,
LWKIIOB, MOANPOTpaMM, TapayjielbHBIX IOTOKOB. Mcmomis3yercs
MIPUHIIMIT OTPAaHUYEHHOCTH IMaMATH IS BBIMOJHEHHS MPOTPaMMBI,
MOCTIEIOBATENFHOCTh MCIIOMHEHUS! KOMaHJA NPU ONHOM IIOTOKE U
B3aMMOJICHCTBHE HECKOIBKHX IIOTOKOB B EIHHOM IPOCTPAHCTBE
WCIIOJTHEHUS MPOTPaMMEI (TO €CTh KOrAa Kaxablil ['onem — 3To oauH
ITOTOK KOMaH]I).

3. OOydaer ocHOBaM POOOTOTEXHUKH. POOOTHI MMEIOT
KOHCTPYKTHBHBIE OCOOCHHOCTH, OHU Pa3IIMYHBI 10 00BEMY TAMSTH U
cBOUM cBoiicTBaM. JlatoTcsi 6a30BbIe IPUHITUIIBI ABHKEHHUS POOOTOB
B KOOPJMHATAX IOJISl MX TIepEMEIIICHMsI, a TaK)Ke 0a30BbIC TPUHITHITBI
CEHCOPHOr0 B3aUMOJICICTBUS C BHEIIHEH CpeAod U JIpyr C APYroOM.
Ocobasi porrb OTBOAWUTCS MPOCTPAHCTBEHHOMY MO3UITMOHUPOBAHUIO
poboroB. KoHeyHOe dUHCIO pAayHAOB TakXKe  ITOKa3bIBAeT
OrPaHUYEHHOCTh UCTOYHUKOB MTUTAHUSL.

4. VYaydmaer — cTpaTernyeckoe  MblOUIeHHE.  Bbl
MIOCTOSSHHO  BBIHYXKIEHBl IPOCUUTHIBATH XOAbl CONEpPHUKA U
COCTaBJIATh B OTPAaHHYEHHOM O0bEME ONTUMAITBHEIN aJrOPUTM.

5. IIpocta B 0CBOEHMH W JaeT MOBOJ C IOJIb30M, HO
BECEJI0 MPOBECTU BpPEMs KakK AETAM, TaK W B3POCIBIM, IMOBBILIAS
COLIMAJIM3AIUIO U YKPEILIAS OTHOIIECHUS B CEMbE, a TAKXKE MO3BOJISET
OpPTaHHM30BaTh «JIOCYr» peOeHKa CaMOCTOSTENbHO (MpU HWrpe ¢
00TaMu MM PELIEHUH T'OJIOBOJIOMOK).
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Bce BolmenepeyucieHHOE OTHOCUTCS KaK CeMEHHOM U
KOMIIaHEWCKOM COCTABJISIFOINEH UTPBI, TAK U 00YYarOIICH.

Meroauueckyto COCTaBIISIONIYI0 HAXOAWTCS B TOCTOSHHOMN
JI0pa0OTKe M TPAKTHYECKOH TMpOBEpKE B 3aHMHTEPECOBAHHBIX
yueOHbIX 3aBemeHmsX [1, c¢. 122]. M3 Tekymmx TECTOB ¢ Tpynmamu
JeTell Ha 3aHATHAX yXKEe MO)KHO OTMETHUTD, 4TO:

1. Hrpa 3a cyer cBOMX OBICTPBIX PAyHJIOB XOPOIIO
BIIMCBHIBAETCS. B YPOUHBIH M BHEYpPOUHBIM Tpouecc. Ee ObicTpo
«pa3JoKUTH» U CHITPATh.

2. Jletn ¢ yZOBONBCTBHEM HTIpAIOT «KOMaHIaMH» 3a
onnoro 'onmema, mojckaseiBasi Ipyr-Apyry, Cops ¥ o0cyxaas Kak
COCTaBUTH TMPOTPAMMYy M BOCIIPHHHMAIOT Ce0sl KaK «IKHMaxX 00eBoi
MaIIHbD.

3. Tak xak wurpa He TpeOyeT KOMIIBIOTEpa, TO HE
OrpaHWYeHHH Ha BpeMms ee mpuMeHeHHs. OHa XOpOIIO 3aIroiHSET
MPOMEXKYTKH MEXKIy KOMITBIOTEPHBIMH 3aHATHSAMH, a TaKkKe
MIO3BOJISIET Pa3BHUBATh TMPAKTUYECKHE HABBIKM JaK€ Ha OOBIYHBIX
YpOKax.

4, HWrpa wmoxer OBITH cIpoelupoBaHa Ha Oolee
PaHHIOIO ayIUTOPHIO, B PE3YIbTATE Yero OBLIN MPHUIyMaHbI IPaBHiIa
st gerel 5-7 jer (peKOMEHIOBaHHBIM BO3pacT WIPHl  8+),
WCKITIOYaroIne 0aTaaiuy M MO3BOJISIONINE HAa4aTh OOydeHHe B 3TOM
BO3pacrTe.

Oco00 CTOMT OTMETHTH, YTO KOHIENIHNA «0e3 KOMIIBIOTEpar»
He noapasyMmeBaer ero 100% orcyrcTBue, a HA000OPOT MOXKET AaTh
pelIeHHEe KOMITBIOTEPHON 3aBHCHUMOCTH AETEH, MOKa3aB UM JIPyrue
BapHaHTHl TPHUMEHEHUS WX 3HAHWA, a 3a CYeT BBEICHUS
JIOTIOJTHEHHON peajbHOCTH WM TEePEeHOCca YacTH 3JIEMEHTOB UTPHI B
BHJIE TPUJIOKEHUN TSI MOOWIIBHBIX YCTPOWCTB TPHUBIEYH OOJNBIIE
JeTell U3 COBPEMEHHOT'O TIOKOJICHUSI.
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STEM IN CARDBOARD - HOW CAN TABLETOP GAMES
ATTRACT LEARN ROBOTICS, PROGRAMMING AND
OTHER SCIENCES

Kazantcev Aleksandr S.
SIMPLEROBQOT, http://simplerobot.org, kazancas@gmail.com

Modern methods of teaching the children for programming and robotics set
themselves the task of generating in them an interest in the subject matter
and attempting to give the initial knowledge and skills necessary when then
immersed in the «IT ocean» of real life and work. But most of these
methods are based on the use of computers or other IT technology, which
often limits the learning opportunities. On the other hand, the task is to
popularize STEM learning and the trend in the field of programming and
robotics training. The article describes the idea of using the concept of
learning «without a computer / tablet» using a tabletop educational game.

Key words: board games, Tabletop games, STEM, robotics, programming.
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VIIK 14.27

OBPA3OBATEJIbBHASI POBOTOTEXHHUKA: OT LEGO
K ARDUINO

Knsuenko Jenuc Huxonaesuy

IepMcKkHii rOCYIapCTBEHHBIN T'yMaHUTAPHO-TIEAAT OTHUECKHIM YHUBEPCUTET,
614990, Poccus, r. ITepms, ya. Cubupckas, 24, dklyachenko@gmail.com

B cratbe paccMOTpeH  Ccmoco®  TepeBoja  yJamuxcst
pobororexunueckoi miardopmel Lego Mindstorms ma ammaparHo-
mporpaMMHuyto 6aszy Arduino mpu o00yueHum 00pa3oBaTENBHOM
poboroTexauke. ONHUCaHbl TPUHIUITAAIIBHBIC OTINYHUS IIATGOPM 1
OpUYMHEL  K3ydeHuss Arduin0 mus pasBUTHS IOJNATEXHUYECKHX
KOMITETEHIINH W HAyYHO-TEXHHYECKOI'0 TBOPYECTBA y OOyYaeMBIX.
HOKa3aHO, KaK 3aHsTUA HAa JAaHHBIX 6a3ax Pa3sBUBAKOT KOMIICTCHIIUHN
1 POOOTOTEXHUYECKHE HABBIKA C Pa3HBIX CTOPOH. B TO Bpems, Kak
na Lego Mindstorms B mepByro ouepenb oOydaeMble ITOIYYAIOT
HABBIKM KOHCTPYHPOBAaHHS W MEXATPOHUKH, a TAaKKe IEPBUUHOM
aaropuTMmsanmy, Ha  Arduin0  u3ydaerca  3JEKTPOHUKA,
CXEMOTEXHHMKA M TporpaMmmupoBanue. OMHUcaHbl KIIOYEBBIEe 3HAHMS,
yMeHHMsI, HaBBEIKM paborel ¢ Lego Mindstorms, xoTopbIM mOMKeH
oBJIaieTh OOydaeMblll, mepen usydeHueM Arduino mis OosbLieit
spdexkruBHOCTH. IlOKa3aHO, Kak OOBIACHATH HOBBIC IIOHATHS U
o0y4yaTh  fA3BIKY  OporpamMmupoBanus  Arduino,  Hcrmoms3ys
chopMUpoBaHHBIE 3HAHUS, YMEHHS W HaBblkH paborer ¢ Lego
Mindstorms.

KiroueBbie ciioBa: obpa3zoBateibHas poboToTexnuka, Lego, Arduino.

Ha cerogusmnHuii geHp B Poccun  akTyanbHO —Takoe
HanpaBieHHe, Kak oOpa3oBaTenbHasi podoToTexHuka. OHO sBiseTcs
MEKANCLIUITMHAPHBIM, OXBAThIBAsI TAKHE PA3/IEIbl KaK JIEKTPOHHUKA,
MeXaTpOHUKa, HporpaMmupoBanue u japyrue. OOpas3oBaTenbHas

© Knsuenko JI.H., 2018
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pOOOTOTEXHHKa — 3TO COBPEMEHHBIH Crmocod oOydeHHs aeTel
HAyYHO-TEXHUYECKOMY TBOPYECTBY M DPa3BUTHUS MOJUTEXHUYECKHX
KOMIIETCHLIMH, HEOOXOOUMBIX Ui  PEUICHUS  MHXKEHEPHO-
TEXHUYECKUX 3a7ad. Haubonee pacnpocTpaHEHHOH
pPOOOTOTEXHUYECKOM TUTaT(OopMoil B HaIllel CTpaHe, KaKk U BO BCEM
mupe, sBisiercs Lego Mindstorms. B cratbe aBTOp 0OBSCHSET,
MoYeMy He CTOUT OrpaHUYUBATHCS JIMIIb JaHHOH 0a30i.

3aHsaTHS 00pa3oBaTE/IbHOW POOOTOTEXHUMKOM Ha 0Oaze Lego
Mindstorms mo3BoJisieT yueHHKaM OCBOUTH JJIEMEHTbl MEXaHUKH U
KOHCTPYMPOBaHUS, a TaKke TMONy4uTh 0a30Bble  HaBBIKH
anroputMuzanuu. OjHAKO, 3aHMMAsiCh TOJNBKO Ha Lego, ocraercs
HEOXBAYCHHBIM TaKOM IUIACT 3HAHWM, KaK DJIEKTPOHHKA U
cxemMoTexHuKa. J[ms  3akpeiTHsS  3TOro  mpoberna  MOXeT
MCIIOJIb30BAThLCS alapaTHO-porpaMMHast ardopma Arduino.

Ha mmardopme  Arduin0  u3ydarorcsi — 3JIEKTPOHHBIC
KOMIIOHEHTBI, HMX paloTa, MOJKIIOYEHHWE U IPOrpaMMHPOBAHUE.
IIporpamMmupoBanne ocymiectrisgercs B cpeae Arduino IDE na
s3pike C++ (¢ HekoTOpbIMH MomubuKarusMu). [Toayuns Ga3oBbie
3HaHUsI 110 YIPABJICHUIO 3JIEKTPOHHBIMY KOMIIOHEHTaMH, 00y4aeMble
peanus3yloT TBOPYECKUE IPOEKTHI, CIOXKHOCTE M (DYHKIHOHAI
KOTOPBIX OrPaHUYEHBI JHIIb BOOOPa)KEHUEM aBTOpa.

IMpu nepexome ¢ Lego Mindstorms wa Arduino caemyer
ybemuThes, 9To 00ydaeMblii OcBOMII Lego Ha JOCTaTOYHOM YpOBHE.
VY4eHHUK NODKEH YMETh BBIIOJNHATH MPOCTEHININE 3a4a4 C KaXKAbIM
W3 JAaTYMKOB (Hampumep, poOOT eeT IOciie HaXkaTus Ha AaT4uK
KacaHuWs), 3a7a4yd, TpeOyroIlmne OTHOBpEMEHHOW paboThl pa3HBIX
JaTYUKOB (CyMO pOOOTOB C IOMCKOM COIIEPHUKA M ONpenesieHHEeM
TpaHULBl [OJIs1), 3HAaTh, Kak paboTaloT OJIOKH «OXKHIAHHE»,
«IEPEKITIoYaTeNby, UK, YMETh UCIONb30BaTh B CBOMX IPOEKTaxX
MepeMEeHHble W LIMHBl JaHHBIX. OTH 3HaHUA OYyAZYT XOPOLIUM
MOJCIIOPHEM B OCBOSGHHMH MPOrpaMMHUPOBAHUSI MUKPOKOHTPOJLIEPOB.
Taxoke, yyammecs AOJDKHBI 3HaTh MEXaHWYECKHE Iepefadd, yMeTbh
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JIeNaTh TIOBBIIAIOIINE W TOHIDKAIOUIME Tepeaadyd, PacCYUTHIBATDH
MepeaTOYHOe YHUCIO M CO3/aBaTh IPOCThIC 3axBaThl, TaK Kak
OOBIYHO HA 3aHATUAX DJICKTPOHUKOH ATHM BOIPOCAM MPAKTUYECKU
HE yJessieTCs BHUMAHHUE.

IMpu oOyuenun Arduino cremyer y4uThIBATH UMEIOIIUECS Y
yueHuKoB 3HaHus Lego. Ilo anajgorumm ¢ Lego MOXHO OOBSICHUTH
orinune pexxumoB INPUT u OUTPUT nopToB BBOIa-BhIBOA: €CIIU
B Mindstorms JIBUTATEN MOIKJIFOYAIOTCS K  TopTam,
0003HaYeHHbIMH OyKBaMH, a IaTduku — udpamu, To B Arduino
MOYKHO TIOJIKJIIOYATHCS K JIF00OMY IMOPTY, HO B MpPOrpamMMe HYXKHO
yKa3aTh PeKUM MopTa komManoi pinMode.

JletTn yXe 3HAIOT, YTO TAKOe IUKJIbI U 3a4eM OHU HYXKHBI, UM
HY)XHO OOBSCHHUTH CHHTaKcHC W pasimums nmkimos for, while u do
while (Ha mepBbBIX 3Tamax MOXHO OrpaHHYUTHCs KoM for),
BO3MOYKHOCTH € a0COJIOTHO OJMHAKOBBIC. YYEHHKU JOJKHBI
HOHHUMATh, 4TO OJIOK «okuIaHue» B Mindstorms, 5To mycToii UK ¢
yenoBueM. «llepekmrouarens» — 3TO CTaHAAPTHBIA [UIS  S3BIKOB
POrpaMMHUPOBAHHS YCIOBHBIN omeparop (€cThb TakkKe OIepaTop
BBIOOpA, €r0 TaKKe MOJKHO BBECTH 103%ke). CUNTHIBAHUS TTOKa3aHUH
NATYMKOB aHAJIOTHYHBI OJKEITHIM OnokamM EV3  («maTdukm»).
VrpaBneHue IBUTATENsIMH, CBETOJMONAMH, JHHAMHKAMH H
MOJOOHBIMH  YCTPOWCTBAMH aHAJIOTHYHO 3eleHbIM Oinokam EV3
(«meiictBue»). «OpamxeBble OIOKH» K€ TPHIACTCS IHCATh
CaMOCTOSITEIIFHO, He 3a0bIBast CYUTHIBATH TOKA3aHUS TaTINKOB.

[Tepexox or rpaduyeckoro s3bplka NPOrPaMMHUPOBAHHS K
TEKCTOBOMY [aJlekO He BCEM JaeTcs IMpocTo. BakHO OOBSCHUTH
ydeHHKaM, 4To B s3bike Arduin0 He Tak MHOrO KOMaHI, M OHH
OBICTPO CMOT'YT MX BBIyYHTH, TJIABHOE — HABBIKU AJTOPHUTMH3AILNH,
KOTOpPBIMH OOy4aeMmble YK€ JIOJDKHBI BJIaaeTh, rmocie Kypca Lego
Mindstorms.

Ha 3anstusx ¢ npumenenueM Lego u Arduino po6ororexHuka
packpbIBaeTcss C pasHbIX CTOpOH. B ciaydae Lego mnepBuyHO
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KOHCTPYHpPOBaHHE M MEXaHWKa, MOOWIBHBIE POOOTHI M OOLIHe
HABBIKH AJITOPUTMHU3AIMKA TpPU YIPOLIEHHOM HpPOrpaMMHPOBAHHH.
Arduino  mo3BoJsIET  y4yalIMMCS  [O3HAKOMHTBCS C  MHPOM
JNEKTPOHUKH,  TOHATH  NPUHOUNBI  pabOThl  BJIEKTPOHHBIX
KOMIIOHEHTOB, YBUIECTh MHOKECTBO pa3IMYHBIX JAaTYNKOB H
HEOOBIUHBIX IS HUX YCTPOHCTB. IIpoeKThl, co3naHHbIC HA JaHHOU
m1athopMe MOXKHO MCIOJIB30BATh JIoMa M0 Ha3HAUCHHIO (HATIpHMEp,
aBTOMAaTHU3AINA OBITOBBIX puOopoB), 9TO SIBJISIETCS
JNOTIONHUTENILHOM ~ MOTHBAalNMed sl W3ydeHWs.  3aHATUA
pobororexHukoir Ha ©0ase Arduin0 crnocoOCTBYIOT pa3BUTHIO
MOJUTEXHUYECKUX KOMIIETEHIINH, HEOOXOAWMBIX B COBPEMEHHOMN

npodeccHoHANBEHON JesTeIbHOCTH B cepe aBTomMarnzammu U I T.

EDUCATIONAL ROBOTICS: FROM LEGO TO ARDUINO

Klyachenko Denis N.

Perm State Humanitarian Pedagogical University, 24, Sibirskaya st., Perm,
614990, Russia, dklyachenko@gmail.com

This article explains the way to change the educational base from
Lego Mindstorms to Arduino while teaching educational robotics.
The main differences of the platforms and the reasons for learning
Arduino for polytechnical competences and science-technical
development of students where described. There was shown how
learning with these bases develops competences and robotic skills in
different ways. While using Lego Mindstorms students primarily get
constructional design, mechatronics and elementary algorithmization
skills, using Arduino studies electronics, circuit engineering and
programming. The key Lego Mindstorms knowledges and skills
student must have for more efficiency before Arduino learning were
described. How to explain new concepts and teaching Arduino
programming language based on student’s Lego Mindstorms
knowledges and skills were shown.

Key words: educational robotics, Lego, Arduino.
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CTYIIEHU TEXHOTBOPYECTBA. KOHKYPCHOE
JBUKEHUE KAK HHHOBAIIMOHHBIA ®AKTOP
PA3BUTUSA B ObPA3SOBAHUU

Kpenoenv Ianuna Cepeeesna

MAIOY «Hertckuii cang JIETOIIOJINCy, 1. [Tepmb, [Tepmckuii kpait, yi.
XabapoBckas, 1. 68, patokina28@mail.ru

JIETOITIOJINC — oawH U3 SIpKUX OPEHIOBBIX JACTCKUX CaJIOB
ropoga Ilepmu. Kaxkaplii KTO CIBIIIMT Ha3BaHUE, MOHUMAET, YTO
YHUKAJTBHOCTh M OIHOBPEMEHHO crenrduka obpazoBaHHs JeTell B
HallleM YYpeXJCHUM CBsi3aHHAa ¢ JIero-KOHCTpyHpOBaHUEM U
pOOOTOTEXHUKOMA.

IIpoext «CTyneHu TEXHOTBOPYECTBA» — 3TO HHHOBALMOHHBII
CIIOCOO BOBJICUYECHHUS JI€TEH JOLIKOJIBHOIO BO3pacTa B MHKCHEPHYIO
JeATEeNIbHOCTh, UYepe3 KOHKYPCHOE ABMXKEHUE, KOTOPOE OTKPOeT s
HUX IIyTH K HOBBIM JJOCTHKECHUSIM.

AKXTyalbHOCTB TIPOEKTa 3HaunMMa B cBere peanmmsarmu OI'OC,
TaKk Kak (OpMHUpPYET IO3HABATEIbHYI0 AKTHMBHOCTb, CIIOCOOCTBYET
BOCIIUTAHUIO COLMAJIbHO-aKTUBHOW JIMYHOCTH, (POPMHUPYET HABBIKH
OOIEHMST U COTBOPYECTBA. A TAKXKE OTBEYAET OCHOBHBIM TPEHAAM
3HAYMMBIX U1 cHcTeMbl oOpasoBaHus I. Ilepmu — 310 mpuopurer
WH>XEHEPHO-TEXHUYECKHUX HaIpaBJICHUI 00pa3oBaTEbHOM
JeSITeTFHOCTH, peaTn3anus MPOeKTHBIX (popM 00ydeHHs.

brnaromapss Hamemy TmTpOeKTy Kaxablii peOeHoK Oymer
BKIIIOYEH B TBOPYECKYIO KOHCTPYKTOPCKYIO JAEATENBHOCTh, YTO
Oymer cmocoOcTBOBaTh (OPMHUPOBAHHIO IIMPOKOTO  CIIEKTpa
JUYHOCTHBIX KadyecTB peOeHKa: ero norpeOHOCTe U MOTHBOB,

© Kpenpens I'.C., 2018
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CaMOCTOSTEIbHOCTH u WHUIAATHBHOCTH, Tpynoatoous,
OTBETCTBEHHOCTH  3a  KauecTBO  BBIIOJHEHHOW  paboTHl,
KOMMYHHKAa0EITbHOCTH W TOJIEPAHTHOCTH, CTPEMJICHHS K YCIEXy,
MOTPeOHOCTH B camMoOpealu3alii, HAaBBHIKM KOMMYHUKAIUH |
MEKIMYHOCTHOrO OOLLIEHUS.

Hamu Obumu paspaboransl nenu U 3afgadd. OCHOBHAS LeNb —
CO3JJaHHE Cpelbl, B KOTOPOH PEOCHOK CMOMKET COBEPIICHCTBOBATHCS
W Pa3BUBATKCS, Yepe3 KOHKYPCHOE IBUKEHUE B cpepe TEXHIMUECKOT 0
TBOpUYECTBa u pOGOTOTeXHI/IKI/I, BbIpaCTu AKTHUBHBIM u
KOHKYPEHTOCIIOCOOHBIM COBPEMEHHBIM YEIIOBEKOM.

3amaun 1. IlpemoctaBuTh KaxaoMy peOEHKY BO3MOXKHOCTh
3aHUMAThHCSA KOHCTPYMPOBAHUEM 51 pOOOTOTEXHUKON B
00pa3oBaTeNbHO-TI03HABATENBHON AesTeNbHOCTH. 2. OnpenenuTs u
YCTaHOBHUTH COJEpPKaHUE TPEX OCHOBHBIX IUIAT(HOPM KOHKYPCHOTO
mewkenuss  JIETOIIOJIMCA, Onaromapst KoTOpoMy peOeHOK
COBEPUICHCTBYET TEXHUYECKHE CIIOCOOHOCTU U TPEHHUPYET IETCKYIO
BOJIIO.

Cytp mpoekta. CTyIleHH TEXHOTBOPUYECTBA — O3TO YYaCTHE
BOCIIUTAHHUKOB Jleromonuca B KOHKypcax M COpPEBHOBaHMIX
TEXHHYECKOW HANpPaBICHHOCTH IIPU HENOCPEICTBEHHOM YYacTHH
poauTeneil M MeNAaroroB Ha Tpex IaTgopmax TEXHOTBOPUYECTBA:
«LEGO-crapty, «LEGO-mancy u  «LEGO-npodu». B
JIEI'OITOJIMCe copeBHOBaHHSI CTAaHOBSITCS HEOTHEMIJIEMOW YacCThIO
00pa3oBaTeNbHON OEATENbHOCTH. be3 KOHKypEeHIMH B HalleM MHpE
XKHUTb HEBO3MO)XHO. TONBKO B CpPaBHEHHH C KEM-TO BBIIBIACTCA
ayuymii.  CTpemiieHHe CTaThb Jy4YllMM — 3TO €CTECTBEHHAas
MOTPEeOHOCTh YeloBeKa, KoTopasi y pedeHka GopMupyercs K 6 rogam.

Hns peGeHKa COpEBHOBaHHE — 3TO CBOEOOPA3HBIM 3K3aMeH,
OTYET O TOM, YeMYy OH Hay4duJICs, KAKUX yCIEXOB JOCTUT B PA3BUTHH.
B Hamem chnywae 'y  gered  MOABNSAETCS  BO3MOXKHOCTH
MPOIEMOHCTPUPOBATh, KAaKHEe MEXaHU3Mbl OHHM  HAy4YMJIHCh
KOHCTPYHPOBAaTh, C MOMOIIbIO KaKUX KOHCTPYKTOPOB OHH YMEIOT
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pabotaTh W pemath MOCTABICHHYIO Nepel HUMHU 3a1ady, KaKuMHU
TEXHUYECKUMH 3HAHUAMHU ONEPUPYIOT MpPHU PELICHUH HH>KEHEpHOU
npoOieMbl. A POAWTENH U MENarord MoryT oHa0moaaTh peObeHka B
TBOPYECKOM  KOJUIEKTHBE,  OI€HUTh €ro  OTHOLIEHHS  CO
CBEPCTHUKAaMH, €0 OpPaTOPCKUE CIIOCOOHOCTH M KOHCTPYKTOpPCKHE
JOCTHKEHUS.

IlepBast miarhpopma — «LEGO-crapty — D10 mnpoekTHas
JETCKO-POANUTENbCKAsT COBMECTHAsI NESITENbHOCTh BHYTPH TPYIIIBL
Ha 3amannyio memarorom TeMaTHKy POIUTENN C AETBMH CO3/A0T
MTOCTPONKH M3 KOHCTPYKTOPOB DPA3NUYHBIX BHJIOB U HE TONBKO. A
3aTeM 3alllMIIaloT UX B IPyIIe AeTcKoro cana. Llenb — mpuBneueHue
K COBMECTHOM TMPOEKTHOW JIEATEIbHOCTH JIETed UM POJIUTENEH,
CO3JaHME COBMECTHOM 3aJyMaHHOH ImocTpoiiku. Bce nern
Y4acTBYIOT B JaHHOM KOHKYPCHOM HaIpaBJ€HHWH, MOTOMY HYTO B
JIET'OIIOJINCe 100% nereil 3aHMMArOTCd KOHCTPYHPOBAaHHEM U
pOOOTOTEXHUKOM.

«LEGO-mancy — Dra o0pa3oBarenbHas Iuatdopma
MpeacTaBiieHa (PeCTUBASIMH JIi BOCIUTAHHUKOB M WX POAUTENEH.
I'maBHas mens ¢ecTuBaneil — BBIIBUTH TEXHUYECKH TaTaHTIMBBIX
JeTel, MPEeNOCTaBUTh UM BO3MOXXHOCTh CAMOCOBEPIICHCTBOBATHCS U
JOCTUTATh ONPEAEIEHHOIO JUYHOCTHOTO pocTa. MBI XOTUM BBISIBUTH
AKTHBHBIX, CTPECCOYCTOMYMBBIX [JE€TEH, KOTOpbIE HE MyrarTcs
MyOMTMYHBIX BBICTYIUIEHHH, CBOOOMHO M JOCTYITHO KOHTAKTHPYIOT C
OLICHMBAIOLIMMU  HMX  B3pOCIABIMH. A Takke,  YKpPEOUThb
B3aMMOJICUCTBUE MEOATOrOB C POAUTENSIMU W BBIIBUTH CEMBU C
AKTHBHOU >XKW3HEHHOH MO3ULUEH, pOAUTENEd, KOTOpPbIE T'OTOBBI K
Y4acTUI0 B KOHKypcaxX pas3lMYHOro ypoBHs. Takum 000pazom,
ompenensercs  Jy4mas ~ komaHma. Ha  decrtuBamsx — aToH
00pa3oBaTeNbHOM maTdopMbt MPUCYTCTBYIOT CyllbU:
KOMIIETEHTHBIE B3pOCHble, KOTOPbIE OLICHUBAIOT IPOEKTHl IO
3a/laHHBIM KPUTEPHUAM, a TaKXKe 3aJar0T JIOMOJHUTENbHBIE BOIIPOCHI
ydacTHUKaM. KomaHABl TOTOBAT CBOM MPOEKT J0Ma U3 JIOOBIX
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KOHCTPYKTOPOB HJIM JPYroro JOCTYMHOI'O MaTepuana, B KOTOPOM
MPHUBETCTBYIOTCS JBIIKYLIeecss MexaHu3Mbl. B mpomenmem LEGO-
manc-2017 Ha dectuBanps ObUT MpPUTTAIIEH BBITYCKHHUK JETCKOTO
cama, ygyacTHUK Bcepoccuiickoro konkypca MKaPenok B Mockse —
Kupos Anema. JletTu u poauTenu MOIJH YBUJETH HOBBIE
n300peTeHrss AJemd ¥ 3aJaTh BONPOCH MNP0 €ro ydacTHe B
PoccuiickoM KOHKypce.

«LEGO-npodmn» Pobororexnnueckue COpPEBHOBAaHHUSA
ropoJickoro, KpaeBoro u Poccuiickoro ypoBHei: PobGogecr,
Bcepoccuiickuii  pobororexHndeckuii  ¢popym MKaPenok, 3T:
TEXHUKA, TaJaHT, TBOpYECTBO. VIMEHHO Ha  TPEIbIIYIIHNX
(decTUBAIAX HaM MPEJOCTABISIETCS BO3MOXXHOCTh «IIPUMETHUTHY
CEMbH, KOTOpbIe aKTUBHO BOBJICKAIOTCS B KOHKYPCHBIC JIBUKECHUS
JIETCKOT'0 caja, JeTeid, TalaHTIMBBIX M 3aHHTEPECOBAHHBIX B
TEXHUYECKOM TBOPYECTBE, POJIMTEINCH, TOMIEPKUBAIONINX CBOUX
AeTell B IIOOBIX HAUMHAHUAX M YBICUCHHSX.

Hanpumep, s ydacTust B OKpY>KHOM POOOTOTEXHHYECKOM
¢decruBanie Pobodect B HampaBiaeHun PoOOTEHOK: CKOpOCTHAas
cOopKa, B HallleM JETCKOM Cajly IPOXOIUT €XErOJHbIH 0TOOPOUHBIH
TypHup. Jlydmme u camble OBICTpBIE B JAaHHOM Cilydae [I€TU
JIOICKalOTCSA Ha COPEBHOBAaHUE 0oJiee BBICOKOTO YPOBHH.

Hano ckazath, 4TO BCe BBIIYCKHHMKH, KOTOpBIE IOCTHIJIN
BBICOKMX PE3yJbTaTOB B TEXHHYECKOM HANpaBJICHUH, IIOCELIAIOT
JIET'OIIOJINC, 6naromaps nmpoekty «llomesnast cyoboTa». Bmecte ¢
HUMH MBI IPOJOIKAEM Y4acCTBOBAaTh B COPEBHOBAHUSIX TEXHUUECKON
HaNpaBICHHOCTH, pEAJM3yeM HOBBIE IPOEKTHI, CTaBUM LEIH H
YBEPEHHO UM K HUM.

B pesymbraTe Tpex peanM30BaHHBIX 00pa30BaTENbHBIX
w1athopM, Mbl MOKEM T'OBOPUTH, uTO 90% cemell BOCIIMTaHHHKOB
BKJIIOYEHBl B COBMECTHOE IPOCKTUPOBAHHE, MAETH CO3JAI0T H
MPEACTABIISAIOT TBOPUYECKHE ITPOEKTHI M 3aHUMAIOT IPU30BBIC MECTa B
KpaeBbIX U POCCHICKUX COPEBHOBAHUSX.
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VYyacTie B KOHKYPCHOM JBMKCHUH, a TeM Oonee mobeabl u
Harpaabl [JarOT HEBEPOATHBIM TOJYOK B PA3BUTUU  JETCKOIO
KOHCTPYHPOBaHUSI U POOOTOTEXHUKH M COBEPLICHCTBOBAHWE 3HAHHUI
B JIaHHOM HampaBlieHWH. PeOEHKY BaXHO UyBCTBOBAaTh CBOIO
BOCTPEOOBAaHHOCTh, CBOIO MPHYACTHOCTh K HHTEIICKTYaIbHOMY
coo0miecTBy. BakHO cpaBHMBAaTh CBOM JIOCTHIKEHHUSI C YCIIEXaMH
Ipyrux. YMeHHe HATH Hy)KHYI0 HH()OpPMAIIUIO U HCIOIb30BaTh €€ B
CBOUX II€SIX SIBJIACTCS CErOAHs 3aJIOrOM YyCIemHocTH. JIo0oit
peOeHOK, y4JacTBYsl B KOHKypcax MpHOOpETaeT HOBBIM  OIIBIT,
MoJy4aeT BO3MOXKHOCTh peaM3alliil CBOMX CIIOCOOHOCTEH, IIaHC
MOJTY4UTh OOLIECTBEHHOE IPU3HAHNE CBOUM TaJaHTaM.
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YK 001.92:37

HNCIOJBb30BAHUE A3bIKA MICROSOFT SMALL BASIC
B OBPA3OBATEJbHOM POBOTOTEXHUKE

Kysneyosa Mapus Onecosna

AHO «Ilepmckuii neHTp pa3Butus podororexHukm», 614000, [Tepmckuii
kpa#, r.Ilepmb, Komcomonbckuii npocmnekr, 42, ayn.2,
kuznestova_mary@mail.ru

MN3ydeHne OIHOrO M3 TEKCTOBBIX SA3BIKOB MPOrPaMMHUPOBAHUSA
SIBJISIETC  00sA3aTeNbHOM YacThi0 Kypca HWH(DOPMATHKHA B IIKOJIE.
OgHako  HEKOTOPBIX  OOYYaIOIIMXCSA  COBPEMEHHOW  IIKOJBI
HHTEpecyeT Oosiee IIyOOKOe M3y4YEHHE MPOrpaMMUPOBAHHS, JTHOO
OHM 3aroparoTcs Hieell M3ydeHHus MPOrpaMMHUPOBAHHS paHEe, YeM
9TO OCYILECTBIAETCA B Kypce MH(OpMATUKH. [l pelIeHus 3TOro
MIPOTHBOPEUHS CYLISCTBYET JOMOJHUTEILHOE O0Opa3oBaHUE IETCH,
[eJIb KOTOPOTO YIOBJICTBOPEHHE 00pa30BaTEIbHBIX IMOTPECOHOCTEH
oOyu4arommxcsi. MHOIO MpeqiaracTcs BapuaHT METOIUKH H3YUCHHS
S3pIKa MPOrpaMMHUPOBaHUs ¢ Hcnonb3oBanmeM Microsoft Small
Basic ¢ pacmmpenuem EV3. JlaHHBIA A3BIK NPOrpaMMHPOBAHUS
MO3BOJIIET C TIOMOIIpIO PoOOTa HATISIHO M JIOCTYITHO IOKa3aTh
OCHOBHBIC JITOPUTMHUYECKHAE KOHCTPYKIIHH.

KiroueBbie ciioBa: poOOTOTEXHHMKA, JOMOIHHUTEIHHOE 0Opa3oOBaHME,
Microsoft Small Basic EV3.

CoBpeMeHHOE OOIIECTBO JKUBET B BEK BCECTOPOHHEH
HH(POPMATH3ALMN U CTPEMUTENBHOIO Pa3BUTHS MH(OPMALMOHHBIX
TexHonmoruii. Pa3Butre WH(M)OPMAIMOHHBIX TEXHOJOTHUU TPHUBEIO K
MOMYJISIPU3ALUHA HAyYHO-TEXHUYECKOI'0 TBOPYECTBA.

N3 ananutuyeckoil cnpaBku, npeaocTaBieHHod PoccraTom
«O0 OCHOBHBIX HTOrax o0OcinenoBaHus B cepe AOMOIHUTEIBHOTO

© Kysznenosa M.O., 2018
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o0pa3oBaHUs W CHOPTHBHON TMOATOTOBKU jerell mo Poccwuiickoit
Oenepanuuy, mo coctossHuio Ha 13.04.2016 rog MOXHO 3aMETUTh,
YTO  BO3POCIIO  KOJIMYECTBO  00pa3oBaTeNbHBIX  MPOrpamm
JIOTIOJTHUTENTBHOTO o0pazoBaHus, o0ecIeunBaronX
WHHOBAIIMOHHYIO JCSITEILHOCTh MIKOJIBHUKOB, CBSI3aHHYIO C HAYYHO-
TEXHUYECKUM TBOpuecTBOM. [1o manubiM Poccrara mo coctosiHuio Ha
13.04.2016 rox 30,9% oT 001IEro unciaa 00yJaronuXxcs 3aHUMAKOTCS
[0 TMporpaMmaM, HalpaBJICHHBIX HA Pa3BUTUSA TEXHUYECKOI'O

TBOpuecTBa (puc. 1) [2].

Pacnpeneienne 9HCIeHHOCTH Y 9aMIXCH 0 HANPaBISHHAM J0NOTHATEIbHBIX
00m eoGpazoBaTeIbHBIX porpamMM B 2016 r.
(6 npo uenmax)

Hanpas1en us 00 NOTHUMEALHIIX 051UE00 PA306 AMETHH BIX NPOPAMM:

B - mexnuneckoe W - g obnacmu uckyceme no

W - eCMeCNEeHHOHAYHHOE NPedNPOGECCUOH ATLHBIM NPOZDAMMAM

W - MY PUCTICKO-KPaesedHecKoe W - ¢ oGnacMU GIBUHECKOT K)TILIMY Dbl 1 CHOPMA

W - coyuanbHO-NedAZ0ZUHecKoe 10 OOUEPABEUSAIOUIUM VPOZDAMMAM

W - ¢ oGnacmu UCKyecme no W - ¢ obacmu GUBLHECKOU KYTbMYPbl U CHOPNA
00UIePAFSUSAIOULI VPOSDAMMAM 10 MPedNPOPec CLUOHATL HBLM MDOZDAMMAM

Puc. 1. Pacnpenenenne YHUCJICHHOCTH yUalluXxcs 1o
HalpaBJEHUAM AOMOJHUTEJIbHBIX 06[].[606pa3OBaTEJIbeIX nmporpamMmm B
2016 roay

JaHHpld mogbeM  yMcha  JieTed, 3aHUMAIOIMUXCA 10
nporpaMmaM,  HamnpaBlICHHBIM Ha  Pa3BUTHE  TEXHUYECKOIO
TBOpPUYECTBA  MOXXHO  OOBACHUTH  aKTyaJbHOCTHIO  JaHHOTO
HampaBnieHuss B Poccuu.  OCHOBHYIO  4YacTh  HalpaBICHHS
«TEXHUYECKOE TBOPYECTBOY B JIOTTOJIHUTENbHBIX
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00111e00pa30BaTENbHBIX MPOrpaMMax COCTaBJISIET MPOrpaMMbl IO
POOOTOTEXHUKE.

[IporpaMMbel O pOOOTOTEXHMKE MOXKHO pa3lenuTh Ha
OCHOBHBIE (TTOIYJISIPHBIC) MIAT()OPMBL:

e Lego Mindstorms WeDo0O — koHCTpYKTOpCKHi HabOp
UL MITAJIIUX HIKOJILHUKOB JI0 9 JIEeT, MOMOoraromas
pa3BUTh Y IIKOJIBHUKOB HABBIKM KOHCTPYHPOBAHHS,
MOJICTTMPOBAHUS, SIIEMEHTaPHOTO;

e Lego Mindstorms EV3 — xoHcTpykTOpCKMii HaboOp
IpOrpaMMHUpPyeMOH POOOTOTEXHHUKH, KOTOPBIA JaeT
BO3MOXKHOCTh CO3/IaBaTh U YIPAaBISATh COOCTBEHHBIMU
po6oramu LEGO;

e Arduin0 — ammapaTHO-BBIYMCITUTENbHAS TUIATGOpPMA,
OCHOBHBIMU KOMITOHEHTaMH KOTOPOU SIBIISFOTCS TLIaTa
BBOJIa-BBOJIa M TEKCTOBAs Cpe/ia Pa3paboTKU Ha sI3bIKE
Processing/Wiring [1];

OO0pa3zoBaTenpHbIE MPOTpaMMBI IO  poOoToTexHWKe Lego
Mindstorms WeDo u Lego Mindstorms EV3 B ocHOBHOM HalleJIeHbI
Ha u3y4deHre rpaduvaecKux Cpej MporpaMMHPOBaHus. A mporpaMmma
Arduino ocHOBBIBacTCS Ha HW3y4YEHHE OCHOB OJICKTPOHUKH H
nporpammupoBanuss Ha C++ — momoOHOM  s3bpike.  YacTo
oOyJarormmecsi, 3aHAMAIOIINECS 10 O0pa3OBaTENBHOW IMpOrpaMme
Lego Mindstorms EV3 HecKOIbKO JIET ¥ MMEIOIIHE MOTPEOHOCTh B
U3y4CHHH TEKCTOBBIX SI3BIKOB IPOTPAMMHPOBAHUS, HE MOTYT
u3y4ath 3Ty Iwiathopmy, Tak kak miatgopma Arduin0o ciaumkom
CIIOKHA JUTSL BOCTIPHSTHS.

B  aroM  cimywae  cymiecTByeT — TEKCTOBBIM  SI3BIK
nporpammupoBanus Microsoft Small Basic ¢ pacmmpenuem EV3.
Pacmmpenne no3somsier Small Basic B3anmozelicTBoBaTs ¢ poOoTOM
Lego Mindstorms EV3. EV3 Basic — camblii mpocTOil TEKCTOBOM
S3bIK MTporpammupoBanus podora Lego EV3 [4].
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Pacumpenne EV3 mns  Microsoft Small Basic 6buto
paspabotano B Haudane 2015 roga crynentom Peitnxapmom I'padiaom
[4].

Pactmpenue nmozBossier nmucatb EV3 Small Basic nporpammel,
KOTOpbIE MOTYT B3aHMOJICHCTBOBAaTh C MOTOPAMH, JaTYMKAMH,
JMHAMUKOM, 3KpaHoM W kHonkamu EV3. Hamucanubie mporpaMmmbl
MOT'YT OBITh 3aIyIICHbl B peXXUMe OHJaiH Ha EV3, mpu Haxkatuu Ha
KkHONKY «BbimonauTth» B Small Basic [4].

Jnst  toro, 4roObl 3arpy3uTh HOpOrpaMMy B  IaMsTh
MUKpOKOHTpoiuiepa EV3, HeoOXoauMoO HCMONB30BaTh OTIACIBHYIO
nporpammy EV3 Explorer (puc. 2)

. ™Y
8] EV3Explorer 108 — - (ESRal™ %™
Up [ Refresh Switch [ 1 Up MRefresh
Sfhome/rect/Ims2012/prjs/ IN\3anaTuatsmallbasic\nperpammsiekran
Filename  Size Type Filename Size Type
BrkProg_SAVE Falder Bottom left.rgf 2045 Bitmap
Bottom right.rgf 2045 Bitmap
Left.rgf 2045 Bitmap
Down.rgf 2045 Bitmap
Up.rgf 2045 Bitmap
Right.rgf 2946 Bitmap |
123.5b 234 Basic |
123.pdb 11776 |
123.exe 2560
SmallBasicLibrary.dll 265472
EV3Communication.dll 49664
SmallBasicEV3Extension.dll 28160

———— 4

Puc. 2. Ilporpamma EV3 Explorer

B xonme 2015 roma EV3 Small Basic Obi1 mepeBeneH Ha
pycckuit s3bik. [losBuica Oubnuoreka wuHTepdelica U OKHO
MOJICKAa30K Ha PYCCKOM sI3bIKE (pHC. 3).
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'g; Small Basic - L - a ]| |

& & el
[ eav—
Coznate  OTKphiTe COXPaHMTe COXPEHWTE KaK 3anycx (F5) Mpeobpasosats
BesaMARHEI * @ Knioszeae croeo
|
1 if] Pl
e I ml g
* GraphicsWindow &
/i Oneparop If nossonser If
g 3aAaTh yC08ME, NP
5 OIf KOTOPOM BEINCAKATEA Oneparop If nossonser I
o . pasnnuHEIe AERCTEUA, 3243tk yCI0BME, NPY KOTOPOM
7 ImageList BLINONHAIITCA PasAM4HEIE
¥ Math AefcrBns.
8 Mo
Mpumep

[aHHsl NPUMED BNBOANT HE
SKpaH B 3aBMCHMOCTH OT
ESINABUErD KPEGHA "BuArpaw”
WA "TIDOATPEL” .

If flip = "Peuxa” Then
TextWindow.WriteLine

Microsoft Small Basic v1.2

Puc.3. Oxno Microsoft Small Basic

Bonpmmmm  mpeumymiecteom EV3  Small Basic  siBnsiercs
MPEEMCTBEHHOCTD ¢ s3bikoM Lego Mindstorms EV3. O6yuaromuecs
CMOTYT TIEPEBOAMTH YK€ 3HAKOMBIE WM QJITOPUTMHYECKUE
KOHCTPYKIIMH Ha CHHTaKCHC TEKCTOBOT'O SI3bIKa TPOrPaMMHPOBAHHSIL.
Hanpumep, obyuaromuecs mo mporpamme Lego Mindstorms EV3
3HAIOT, 94TO OJIOK, ITOKa3aHHBIN Ha puc. 4 (a), 3armycTuT Motop «D» B
pexume «BKITIOUNTH Ha KOIMYECTBO TPAyCOB» H OyIeT paboTath C
MOIITHOCTBIO 75, MOKa JaTYMK BpalleHUss MOTOpa HE BBIJACT
3HaveHne 360 (ogmH 000pOT KojIeca).

Motor.Move(“D?”, 75, 360, True™)

a) 0)

Puc. 4. IIpuMep KOHCTPYKIHH «KMOTOP»

Toxe  pgeiicTBHE  MOXHO  Hamucath ~ Ha  SI3bIKE
nporpammupoBanuss EV3 Small Basic. Ha puc. 4 (0) mokasan
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CHHTAaKCUC KOHCTPYKIMU. OHAa COCTOMT W3 JBYX 4YacTeil: (QyHKIUH
(Motor.Move) u aprymenToB (“D”, 75, 360, “True”).

AHaJOTMYHO  MOXXKHO  TIOKa3aTb BCE  CYIICCTBYIOLIUE
ANTOPUTMHYECKHE KOHCTPYKIWU: BeTBieHue (puc.5 (0)), muki (puc.

5 ().

01
1 Wi | ¢ I
| )
= ~ 3 Endw
a)
4
g -y 1 If Sensor.ReadPercent (1)=2 Then
2
- 3 El
=Gy = !
oul = i
‘ 5 EndIf
6)
Puc. 5. AnroputMunyeckue KOHCTPYKIUHU: MePeKII0YATEb,
UK
Takum o0pazom, oOyyJarommuecs, u3ydas SI3BIK

nporpammupoBanust Microsoft Small Basic EV3, 3uakomstes ¢
CHHTAKCHCOM TEKCTOBOT'O SI3bIKa MIPOrPAMMHPOBAHUSL. ITO MO3BOIUT
UM TIEPEATH OT TpaMIECcKUX Cpe]l IPOrpaMMHUPOBAHHS K TEKCTOBBIM
SI3BIKAM MPOrPAMMHPOBAHHUSL.

Bbubauorpadpuyeckuii cnucox

1. Bazosos C.M. CopeBHOBaTeNbHAs POOOTOTEXHUKA: MTPUEMBI
nporpamMupoBanus B cpene EV3: yuebnoe nocodue / C.M.
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USING THE LANGUAGE MICROSOFT SMALL BASIC IN
EDUCATIONAL ROBOTECHNICS

Kuznetsova Maria O.

ANO «Perm Center for the Development of Robotics», Komsomolsky Av.,
42, room 2, Perm, Russia, 614000, kuznestova_mary@mail.ru

The study of one of the textual programming languages is an
obligatory part of the computer science course in the school. But the
students of the modern school are interested in a deeper study of
programming, or they ignite the idea of studying programming
earlier than it is done in the course of computer science. To solve this
contradiction, there is an additional education for children, the
purpose of which is to meet the educational needs of students. |
propose a variant of the methodology for learning a programming
language using Microsoft Small Basic with the EV3 extension. This
programming language allows using the robot to visually and easily
show the main algorithmic constructions.

Key words: robotics, additional education, Microsoft Small Basic
EV3.
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VK 378

HNCITOJIb3OBAHUE MUKPOKOHTPOJIJIEPHBIX
OTJIAAOYHbBIX HABOPOB B OBYYEHUU U ITPU
MPOEKTUPOBAHWMU DJIEKTPOHHBIX YCTPOMCTB1

Manyypos Anexceii Banepvesuu

ITepmckuit rocy1apCTBEHHBIN HAallMOHAIBHBIN HCCIIE10BATENbCKHIMA
yHuBepcuret, 614990, Poccus, r. Ilepms, yi. Bykupesa, 15,
mantsurov.a.v.1991@gmail.com

PaccMoTpeHBI  OCHOBHBIE COBPEMEHHBIE MHUKPOKOHTPOJUICPHBIE
CpencTBa  OTIAAKW,  HCHOJAB3yeMble TP OOY4YCHHH U
MPOEKTUPOBAHUU DJIEKTPOHHBIX ycTpoucTB. IlpuBenéH ananus
MOMYJASAPHBIX ~ MHKPOKOHTPOJUIEpHBIX  Tuatdopm  Arduino
«STM32FXDISCOVERY». Taxxe MpHUBEAEHA OILIEHKa
npousBoauTebHOCTH Arduin0 mpu HCMOMb30BAaHUU CTAHIAPTHBIX
OuOIMOTEK M OMOIMOTEK, TPENOCTABIIIEMBIX CPENOi pa3paboOTKy.

B pabGore mpeacraBieHa MeTOAWKa OOYYEHHS CTYIAEHTOB pabore ¢
MHUKPOKOHTPOJIJICPHBIMU OTJIaI0YHBIMH CHUCTEMaMH,
pa3paboTaHHBIMH Ha Kadenpe duzndeckoro gakyiabTeTa ISPMCKOT0
roCyaapCTBEHHOr 0 HAaILMOHAJIBHOIO HCCIIE0BATEIbCKOI0
yauBepcutera  (IITHUY). OOcyXmaroTcs  HEIOCTaTKHM |
[IPEUMYIIECTBA  HMCIOJIb30BAHMS  pa3paO0TaHHBIX  OTJIAJA0YHBIX
HaboOpOB 1 HAOOPOB, MPEIOKEHHBIX HA PHIHKE, KaK B 00yUEHHH, TaK
Y Ha TIPOU3BOJICTBE

KitoueBbie  clloBa: MHKPOKOHTPOJUIEPHBIE CPEACTBA  OTJIAJKH,
obpazosanue, Arduino, «STM32FXDISCOVERY ».

B OOCICIHHUE HECKOJIBKO JICT 3aHHMMAThCA «BBICOKNMU
TCXHOJOIUsAMU» CTAJIO OYCHb TMONYJIPHO W IIPECTUKHO. T0
mpoun3oniio BCJIICACTBUEC IMOSABJICHUA HOBBIX PBIHKOB, a

© Manmypos A.B., 2018
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COOTBETCTBEHHO M TPOJYKTOB, MMO3BOJISIONIMX HM3Y4aTh IMEPEIOBHIC
MHUKpPONPOIIECCOPHBIE CpeAcTBa pa3padoTku. K Takum cpenctBam
paspabotkun MokHO otHectd Arduino, STM32FxDISCOVERY,
Lego Mindstorms, Raspberry Pi wu T.1. Bpicokuii Temn
BO3HUKHOBCHHSI Ppa3Ho00pa3HbIX MHUKPOITPOIECCOPHBIX u
nepudepuitHbIX Mopaynei Jenmaer Oonmee ymoOHBIM — Tpoliecc
oOydeHMsI ¥ TpOTOTHNHPOBaHUS. (OCHOBHBIM JCHCTBYIOIIUM
3JIEMEHTOM COBPEMEHHOH MHKPOIPOIIECCOPHON CHUCTEMBI SBISIETCS
MHUKpOKOHTposuiep [1]. MeHHO MHKpPOKOHTpoJuiepaM U Oyzer
MOCBSIIEHA OCHOBHASI YaCTh HACTOSIIEH paboTHI.

WNHTepecHO OTMETHTh, YTO BBIIICYIIOMSHYTHIE CPEICTBA
pa3paboTKH, MMPOHKKIIM HE TOJNLKO B TEXHOJOIMYECKHE KOJUICIKU U
BVY3b, HO M B JeTCKHE caibl M HaYaJbHBIE KJIACCHI IIKOJ C
COOTBETCTBYIOIIUM  YKJIIOHOM. JTa  TEHJEHIHMsS I[O0Ka3bIBacT,
HACKOJIBKO TIIYOOKO 3TO JIBM)KEHHE MPOHHKIO B 00pa3oBaTENbHYIO
cpeny. Takoe BHeIpeHUE HOCHT WHTETPATHBHBINA XapakTep, Tak Kak
o0BenuHsAET B cebc paszIWyHBIC pa3lelibl MaTeMaTUKH, (PU3UKH U
napopmaTikd. TakuMm oOpa3zoMm, y 0OydYarOMUXCS TIOSBHIACH
BO3MOXKHOCTh  TMO3HAKOMHTBCS M TOpadOTaTh CO CpEINCTBAMU
pa3paboTKH ¢ JOBOJBHO PAHHETrO BO3pacTa.

Bce cpenctBa pa3paboTki MOXKHO KiacCH(DHIMPOBATH I10-
pasHomy, Hampumep, o CIIOKHOCTH OCBOCHWUS,
MPOU3BOJMTEILHOCTH, paboTe B pealbHOM BPEMEHH, CTOMMOCTH H
T.0. [Ipy 5TOM HeNb3sl OMHO3HAYHO BBIICIUTH YHUBEPCATBHBIN
MOJYJb, T.K. K&XJas OTIeNbHas 3a7a4a TpeOyeT WHIMBHIYaTbHOTO
pemrenusi. OgHAKO B HavaJie 00y4IeHUs UK pa3pabOTKH HEOOXOIIMO
clenath BbIOOp Hauboyee MOAXOMANIEr0 MOIY/Is. 3a4acTyo BBIOOD
nmajiaeT Ha BCEM XOPOIIIO M3BECTHBIH MUKPOKOHTPOJUIEPHBIH MOYIb
Arduino, 4ro oOBICHSETCS HE BBICOKOM ILIEHOW, OOJIbLIUM
KOJIUYECTBOM JIOCTYITHOW JIUTEPATYpbl, HE CJOXHBIM SI3BIKOM
MPOrpaMMHUPOBAaHUS W YAOOHOW  WHTEIPUPOBAHHOW  Cpemoi
paszpaborku (IDE). Tawke k ImrocaM 3TOTO MOXIYJIS OTHOCHUTCS
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“BIIMTHIA” B MHKpokoHTpoiuiep 3arpy3unk (BOOTLOADER),
BBHIMOJIHSIOMIMK pOJb MporpaMMartopa. B wurTore, HayMHAIOMIWT
pa3paboTUMK TMONTydYaeT TOTOBYIO IUIATy M Cpedy pa3paboTKd, Ha
OCHOBE KOTOPBIX MOXKHO CKOHCTPYUPOBATh HE CJOXHOE, HO
paborocrocoOHOE YCTPOMCTBO YK€ depe3 Mapy dYacoB. Takoi
OBICTPBIN CTAPT BO3MOXKEH O1aroapst IOBOJILHO BHICOKOYPOBHEBOMY
SI3BIKY MTPOTPaMMHUPOBAaHHMS, Ha KOTOPOM MulIeTcs Koa. B mporecce
MPOrpaMMHUPOBAHUST HMCIIOJIL3YIOTCSI OMOJIMOTEKU, pa3paboTaHHBIC
MPOU3BOJAMUTEISIMU JTAHHOTO MoAyns. [Ipu 3ToM mporpammupoBaHue
CBOJAMTHCS K BBI30OBY ONpeeNEHHbIX (PYHKIMNA B 0OyJaronmecs, KaK
MpaBUJIO, HE WHTEPECYeTCS WX COACPKHUMBIM. OTOT IOJIXOJ
XapakTepeH HMMEHHO MpPOrpaMMKCTaM, KOTOPBIM HE TPUXOIUTHCS
UMETh JIETI0 C OCOOEHHOCTSMHU apXHUTEKTYPhl MPOrpaMMHUPYEMOT0
Momysisi. B mo0oM ciiydae mnpH MPOSKTHPOBAHHUM KaKHX-THOO
YCTPOIMCTB HY)KHO YYUTHIBATh WHAWBUIYyaIbHbIE OCOOCHHOCTH CBOEH
pa3paboTKM ¢ TENbI0 TOBBIMICHUS TPOM3BOIUTEIBHOCTH |
KOPPEKTHOCTH ¢€ padoThI.

IIpn  wucchaemoBanuu  mpomsBoAuMrTensHocTH  Arduino ¢
HCIIONIb30BaHUEM OMOIHOTEK, IPEAOCTaBIIEMBIX CPEAOi pa3paboTKH,
OBLTO BBISICHEHO, YTO MHOTHE CTaHIAPTHBIE OMEPAIlNH BBITOIHACTCS
3a MHOTO OoIbIliee BpeMs, 9eM ecii ObI KOl ObLT HalMCaH C SBHBIM
WCIIOIB30BaHNEM PErucTpoB Ha si3bike CH, TO ecTh Ha Ooliee HU3KOM
YpOBHE.

MUKpOKOHTpPOIUIEPHl  OONAJAI0OT, KaK IMPaBHIIO, JOBOJIHHO
Ooraroii BHyTpeHHEH nepudepueil — MOIYISIMH, PacCIOI0KEHHBIMU
Ha OJHOM KpHCTajIe C SAPOM MHKPOKOHTpoiuiepa. Smpo urpaer
pOIb  TEHTPAIBHOTO TMpoIleccopa — OCHOBHOTO 00paboTdnKa
vH(OpMaIUK U YMpaBIsieT BCTPOSHHBIMA MOIYJISIMH, TaKHUMH Kak
TalMepbl, MOMYJIH TPEPhIBAHUNA, MOJIYIH BBOJA/BBIBOJA, MOIYIH
ALIl u LAII, moxynmu pasmuuablx wuHTepdelicoB u T1.1. Bcee
nepeduciieHHble  nepudepuiiHple MOAYIM 00JafaloT  OONBLIMM
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KOJTMYECTBO HACTPOEK U PEKUMOB PabOTHI, KOTOPBIE CKPBITHI IS HE
JOOOMBITHBIX pa3pabOTINKOB.

Taxoit koMrpomuce MeXLy OBICTPOTOI pa3paOdOTKH U HU3KOU
MPOU3BOJAUTEILHOCTBIO SBISIETCS. CAMBIM TJIABHBIM HEIOCTATKOM
moayneir Arduino. To ectp wucmonb3oBanue Arduin0 Ha caMbIx
MEpBHIX Iarax 3HAKOMCTBA C MHUKPOKOHTPOJUIEPHBIMH MOIYJISIMH
OIpaBIaHO, Yero Hemb3s CKasaTh 00 wucmonb3oBanmd Arduino B
KOHEYHBIX TOTOBBIX YCTPOMCTBax. Ba)KHO TOMHHTH O TOM, 4TO
MHUKPOKOHTpOJIEphI, Kak u Arduin0 — 3To JHIIb HHCTPYMEHT, M
HY)XKHO TpPE3BO OILIEHMBATh €ro BO3MOXkHOCTH. PaGoras ¢ Arduino,
oOydaromuecsi TOAKIIOYAIOT K IJJaTé C MHUKPOKOHTPOIUIEPOM
nononHuTeNbHbIe BHemHUE Monyiu (SHIELD) w momxmrouaror k
MPOrpaMMHOMY TPOEKTY MPEIOCTaBIsieMble UM OHONUOTEKH, HE
3aJyMbIBasCh ~HM O  alllapaTHOH  apXUTEKType  CaMoro
MUKPOKOHTPOJUIEPa, HA O COJEPKUMOM OUOITHOTEK.

CrankuBasch ¢ 4yTh Ooee CIOKHBIM MHUKPOKOHTPOJIIIEPHBIM
momyieMm, TakuM kak STM32FXDISCOVERY  wuckymiéHHble
«Arduino-pa3paboTanKm» MPOCTO TEPSIOTCS OT HEMOHMMAHUS TOTO,
Kak  paboraTb ¢ OTHM  MomyineMm. Ilpm  pabore ¢
STM32FxDISCOVERY Ttarke ucnons3ytorcs Oubnmoreku (SPL,
HAL), HO He 1t paboTHI ¢ BHEITHUMH TTepU(DEPHITHBIMI MOIYIISMH,
a s paboThl ¢ BHYTPEHHUMH. Takoil moaxon sBisercs Hamboiee
npodeccronanbHbpM. OOydarommecs: y3HAIOT KaK apXUTEKTypy, Tak
W TpUHOUNB paOoThl BHYTpeHHUX Moxyineid. bomee rimybokoe
NOHMMaHHe pabOThl MHUKPOKOHTpPOJUIEpA MO3BOISIET JOOWUTHCS
MaKCHMAaJIbHOW IPOM3BOIUTEIBHOCTH W THOKOCTH. 3aMETHM, 4YTO
MUKpOKOHTpoiuiepsl STM32 B 1menoM nemieBie, W 3HAYUTETHHO
NPOU3BOJMTENIbHEE MHKpPOKOHTpoiuiepoB AtMega —  ocHOBOIA
Arduino. K coxanenuto, 4toObl HamucaTh MEPBYIO IPOCTEHIIYIO
pabotaromyto mporpammy Ha STM32FXDISCOVERY tpedyercs
3HAYUTENBHO OOJbLIE BPEMEHH, YeM Toxke camoe Ha Arduino. Drtor
(akT sBISAETCS OCHOBHOW NPHUYMHOM HCIIOJIBb30BAHUS B KauecTBE
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HAuYaJIbHOTO CpeACTBa pa3paborku umeHHo Arduino, a He
STM32FxDISCOVERY.

B TII'HUY w©a ©Oaze ¢usuyeckoro ©  MEXaHHKO-
MaTeMaTHueckoro ¢akynabTeToB co3nan «Llentp PoboTorexHukmuy, B
KOTOPOM MHOTHE YBIICUEHHBIE JIFO/IU C JIFOOBIM YPOBHEM MOATOTOBKH
MOT'YT TIO3HAKOMHUTBCS C COBPEMEHHBIMHU CPEICTBAMU Pa3pabOTKH,
Bkiroyast Arduino, STM32FxDISCOVERY, Raspberry Pi u T.m.
XKenaromme MOryT TPOWTH Kypchl, HalleJIeHHBIE Ha MpHOOpeTeHue
HEOOXOIMMBIX HABBIKOB M KOMIICTEHIINH, a TAK)KE MOYy4acTBOBATH B
TEMAaTUYECKUX COPEBHOBAHMAX W onuMIuanax. [loMmumo storo, B
yHUBepcuTeTe Ha Kadenpe «PaauodIeKTpOHUKHM ¥ 3all|ThI
uHbOpMAIUKM»  JUIS  JUCHUIUIMHBI  «MUKPOKOHTPOJUIEPBI» |
«QJEeKTPOHUKA M CXEMOTEXHHKA» ObUTH pa3paboTaHbl CHelualbHbIC
MUKPOKOHTPOJUIEPHBIE MOJYJIM Ha OCHOBE MHUKPOKOHTpOJIIEpa
AtMega32. Kak u Bce mukpokoHTpoiuiepel AVR ¢upmer Atmel,
MHUKpPOKOHTPOJIEPBI ~ cemelicTBa Mega  ABISIOTCS  8-OMTHBIMHU
MHUKPOKOHTPOJICpaMH, TPeJHAa3HAYCHHBIMH JUIS MCIIONB30BAHUS BO
BCcTpamBaeMblx —mpmiaoxkeHusx [2]. HeGompmas  paspsaHOCTb
00yCIIaBIMBAET OTHOCHTEIIBHYIO IIPOCTOTY aPXUTEKTYPHI, YTO BaKHO
IpU TIEPBOM 3HAKOMCTBE C MHKPOKOHTPOJUICPHBIMH MOJYIISIMHU.
OCHOBHBIM OTJIMYHEM 3TOr0 MOAYJst oT Arduino siBisieTcsi Halu4uKue
Ha IUIaTe BHEMIHUX Nepu(EpHIHBIX JIEMEHTOB, TAKUX KaK KHOIKH,
CBETOAMOMBI,  IOTCHIIMOMETP, CEMHCEIMEHTHBI  WHIUKATOP,
CIIBUTOBBIE PETUCTPBI, CIOT st kKapThl MicroSD, RGB-cBeromunosn,
USB-UART xkouBepT€p, mporpaMMaTop, MO3BOISIONINI 3arpyXaTh
porpaMMy HE TOJIBKO B OCHOBHOH, HO M BHEIIHHMH KOHTPOJIEP, a
Taloke  (QYHKIMOHAJIbHBIE  NEpeMBblYKH.  M3ydeHue  3Toro
MHUKpPOKOHTpOJIJIEpa HAYMHACTCS CO 3HAKOMCTBA C MHKPO- H
MaKpOAPXHUTEKTypaMH, OCHOBHBIMH PErHCTpaMH M BHYTPEHHUMH
nepudepuitHbIMU MOIYISIMU. B kauyectBe cpemsl paspabdotku (IDE)
ucnonb3yercs Atmel Studio 6.2. Bee snekunonHbIe U 1a00paTOpHBIE
3aHSATHS ~ TOCBSIICHBI  JICTAILHOMY  3HAKOMCTBY C  CaMHUM
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MHKPOKOHTPOJUIEPOM, & Yachl ISl CaMOCTOSTEIBHON MOATOTOBKU
OTBOJATCS TIOA Pa3pabOTKy CTYACHTAMH 3aKOHUYCHHBIX YCTPOMCTB, ¢
HCTIOIb30BAHMEM MHUKPOKOHTPOJUTIEpOB. Kak mokaspiBaeT MpaKTHKa,
HMEHHO  TaKOW  MOAXOA  TO3BOJSET  IO3HAKOMUTCS €
MHKPOIPOIECCOPHBIMU CPEACTBAMHU pa3pabOTKu Haubosee NeTaibHO.

B 3akmodyeHne MOKHO CKa3aTh, YTO MOBBIMIAOIIUICS HHTEPEC
K IpOrpaMMHUpPOBAHMI0O U  DIEKTPOHUKE  SBIAECTCI  BECbMa
IIOJIOKUTCIBHBIM MOMCHTOM JIA O6pa3OBaHI/I$[, IMpon3BOACTBa H
SKOHOMHUKHM Hamed crpanpl. CieqyeT W Jaibllle CTPEMUTHCT K
MPUBJICYCHUIO MOJIOZOr0 TMOKOJEHHS K 3TOMY WHTEpECHEHIIEMY U
0JIarOPOTHOMY JIENy.

Bbubanorpagpuyeckuii cnucok
1. Benos A.B. Camoyuutenb pa3paboTyHMKa YCTPOHCTB Ha
mukpokonTpomiepax AVR. CII0.: Hayka u Texnuka, 2008.
544 c.: nn.
2. Escmugpees A.B. Muxpokoutpomiepsl AVR cemeiicTBa

Mega. PykoBoactBo monb3oBarens. M.: M3marenbckuii oM
«ompra-XXly», 2007. 592 c: .

THE APPLICATION OF THE MICROCONTROLLER
DEBUGGING SETS IN THE EDUCATION AND
THE ELECTRONIC DEVICES DESIGN

Mantsurov Aleksey V.

Perm State University, 15, Bukireva st., Perm, 614990, Russia,
mantsurov.a.v.1991@gmail.com

It is considered the main modern microcontroller debugging tools
used in the education and the electronic devices design. We compare
popular microcontroller platforms Arduino and
STM32FxDISCOVERY. In this report, there is the evaluation of
Arduino performance with the standard libraries and the IDE
libraries.
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We present the educational methods for students with the
microcontroller debugging tools developed in Physics Department of
Perm State University. It is discussed advantages and disadvantages
of the application of the designed debugging sets and popular
debugging sets in the education and the manufacturing.

Key words: microcontroller-debugging tools, education, Arduino,
STM32FxDISCOVERY.
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MEXIYHAPOJHbII YEMIIMOHAT ROBOCUP KAK
CUCTEMA HEIIPEPBIBHOI'O OBPA3OBAHMUA
B BLICOKOTEXHOJIOTHYHOM C®EPE

Mewepsaxos Poman Banepvesuu, [llanoapos Esecenuii
Cmanucnagosuu

ToMckuii rocynapcTBEHHBIN YHUBEPCUTET CHCTEM YIIPABJICHUS U
paauodnekrponuku (TYCYP), 634050, nip. Jlennna, a. 40, Tomck

MexayHapogublii ueMnuoHaT 1o pobororexHuke RoboCup Ha
CECrogHsa sBJISICTCA OAHUM H3 CaMbIX MaCIIITa6HI)IX MepOHpI/ISITI/Iﬁ B
MHUDPE 110 TEMAaTUKaM ((pO6OTOTeXHI/IKa» u ((I/ICKYCCTBCHHBIﬁ
uHTewiekT». OCHOBaHHBIM B HaydHOM cooOmiectBe B 1993 roay
RoboCup mnpencraBnser coboii  MeponpusTHe, OOBEAUHSIONIEES
COpPEBHOBAaHHUS POOOTOB B pa3IMUHBIX JUCHHMIUIMHAX (JIUrax),
BBICTAaBKY M Hay4dHyio koHdepenmuio [1]. Exerogmo Muposoii
¢unan RoboCup cobupaer 6omee 400 xomanza, 3000 y4acTHHKOB
YHHUBEPCHTETOB M IIKOJ U3 Oonee yem 40 crpan mupa. B 2016 rogy
Poccust mprcoennHAIAch K MEXIYHAPOTHOMY IBIDKeHHIO RoboCup:
B ToMCKe mpolies nepBbli HALMOHAJIBLHBIM OTOOPOYHBIN dTam Russia
Open, KOTOPBIHA obecrednBaeT mporecc 0T0opa KOMaH/ IS y9acTHs
B MEXIyHAPOIHBIX MEPOIPHUSITHSX.

brmaromapsi cBoeil OTKpHITOM KOHIENIHN OOMEHa HaydHO-
TEXHUYECKMMU 3HAaHUSIMH 4Yepe3 CUCTEMY pOOOTOTEXHHUYECKHX
copepHoBannii RoboCup Bor yxe Oomee 20 ner ycHemHo
pa3BUBaeTCsI M C KaXKIbIM TOAOM CTAaHOBHUTCS OJIMKE K CBOEH
cTpareruueckod uenu: BbicTaBuTh B 2050 romy KkomaHmy
AHTPOTIIOMOP(HBIX POOOTOB-(PYTOOIHCTOB B MaT4Y€ IMPOTUB TEKYIIIHX
yeMI1uOoHOB Mupa 1o Bepcuu FIFA.

© Memepsikos P.B., lllaamapos E.C., 2018
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RoboCup obecrieunBaer CHCTEMY HEMpepbIBHOTO
0o0pa3oBaHHsT M COBEpPUICHCTBOBaHMsI yYacTHHUKOB B  cdepe
WH)XEHEPHOro  00pa3oBaHUs, pa3BUTHs  POOOTOTEXHHKH U
HCKYCCTBEHHOI'O WHTEIeKTa. Bce muru nenstcs Ha aBe OONbIIve
gactu: RoboCup Major Leagues (COpeBHOBaHUS  KOMaH]
yHuBepcuTeToB) M RoboCuplJunior (copeBHOBaHHSI  KOMaHJ
IIKOJbHUKOB M CTYISHTOB Miaimux KypcoB). RoboCup maer
IMIKOJILHUKY ¥ CTYAEHTY UYeTKYI0 TPaeKTOpUI0 COOCTBEHHOI'O
pa3BUTHA: ydYacTHE B KOMaHJE IOHHOPOB, 3aTeM B KOMaHJEe
YHUBEPCUTETA, IMOJTrOTOBKA JUTUIOMHOW pPabOTBl MO HCCIeAyeMOi
TeMaThKe (POOOTOTEXHHMKA, WCKYCCTBEHHBIH HWHTEUIEKT, CHUCTEMBbI
TEXHUYCCKOro 3p€HHUA, CUCTEMBI TI'DYIIIIOBOI0 YIHIpaBJICHUA H T.)I.),
MOJITOTOBKA KaHIMJATCKOW JUCCepTaluy, paboTa HcclienoBaTeneM
HIIN pa3p360T‘II/IKOM B BBICOKOTEXHOJIOTMYHOMI KOMIIaHHUH, CO3JJaHHUC
HOBBIX IIPOJYKTOB U TEXHOJIOTUH. ..

RoboCup ecTecTBeHHBIM 00pa30M 00€CIIEUUBACT CBA3b MEKIY
TpeMsT OCHOBHBIMHU 4YacTsAMH cBocH (uiocopuu: oOpa3oBaHUEM,
HayKoil M MHIycTpuel. 31eck GopMyaHpYIOTCs 3aJaud Ul HAayKH,
obecrieanBaeTcs 00pazoBaTeIbHBIN Tporiecc TIPUMCHCHHUSI
TEOPETHYECKNX 3HAHUH Il pelIeHHs NpPaKTHYeCKHX 3ajad,
CO3/1aeTcsl TOJUIOH U OTJIAJAKA HOBBIX ITPOTYKTOB M TEXHOJOTHH,
dopmupyercs copoc Ha TMPOXYKIHIO BBICOKOTEXHOJIOTHYHBIX
KOMITaHM.

B 2018 romy OTKpHITHIII HallMOHAJIHHBIA OTOOPOYHBIN 3Tall
RoboCup Russia Open npotiger 13-15 ampenst B ropoge Tomcke.

Bbubiauorpadpuyeckuii cnucoxk

1. Poworcun AJI, Cmanxesuu JI.A., I[lanoapos E.C.
MexayHapoaHble COPEBHOBaHHS pPOOOTOB IO  (GyTOOTy
RoboCup u mepcrieKTHBBI y4acTHs B HHX POCCHHCKHX

koMaHn // PobGoToTexHWKa W TeXHUYECKash KHOEPHETHKA.
2015. Ne 2 (7). C. 24-29.

58



YK 37.01.09

MOHUTOPHUHI O’)KUJAHUN OT OBPA3OBATEJIBHOM
IMPOI'PAMMBI IO POBOTOTEXHHUKE JETEN 1
POJUTEJIEN

Haymoe Anopeii Braoumuposuy,
Henokoposa Ceemnana Anexcanopogna

I'ocynapcTBeHHOE OI0KETHOE YUPEKAECHNE TOMOIHUTENBEHOTO
obpa3zoBaHus «L{eHTp TEXHUYECKOTr0 TBOPUECTBA U paHHEH
npoopuenTanuu — [10BOKCKHUI HEHTP a3pOKOCMHYECKOTO 00pa30BaHUs,
603000, Poccus, r. Huxuuit Hosropon, yn. Hosas a1.17B,
official @pocako.ru

B craTtbe npeacraBjiCHa MHTCPIPETAUsa pE3YJIbTaTOB MOHUTOPHUHIA
O)I(I/IJIaHI/Iﬁ pO}II/ITCHCfI U MJIAAIINX MMKOJIBbHHUKOB OT OCBOCHUS
MIPOrpaMMbl JIOMOJIHUTEIILHOTO 00pa30BaHMs 110 POOOTOTEXHUKE Ha
miatrpopme Arduino m e€ 6azoBeix Moxyiel. ComocTraBieHBI
OKUIAHMS JETEH U WX POIAWTEICH C IEIEBBIMH yCTaHOBKAMH H
3aladyaMM, KOTOpPbIC CTaBIT Iepel] COOOH aaMUHHUCTpalus |
Megarord  I[EHTpa  JONOJHHUTEIbHOro  oOpa3oBaHHMs  JeTei
TEXHUYECKOH HAIIPAaBICHHOCTH.

KiroueBbie citoBa: TOMOMHUATEIBHOE 00pa3oBaHKue, 00pa3oBaTeIbHAS
poOOTOTEXHUKA, MOHHUTOPHHT, BOCHHUTaHUE, pa3BUTHE,
coluanu3anus, OXXKUIaHus JeTell U poauTese.

JIst ONTUMAJBbHOTO IUTAHWPOBAHUSI M TOCTPOCHUS Y4eOHO-
BOCIHTATEIFHOTO TIpoIlecca W O0ECIICYEHHs IOCTYIATEIbHOTO
TBOPYECKOTO  pa3BUTHSA  OOYYalOIIMXCS MO  IporpamMMam
JOTIOTHUTENIBHOTO 00pa3oBaHUsl B OOJIACTH OCBOCHHS IUIAT(HOPMEI
Arduino u e€¢ 6a3oBbIXx MopayneH, pykosoactBoM I'BY JIO «Llentp
TEXHUYECKOr0 TBOpYECTBA M paHHEH npodopHeHTalMu —

© Haymos A.B., Henokoposa C.A., 2018
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TToBoMmKCKHI HIEHTP adpokocMuueckoro obdpazosanusy (ITOIJAKO)
OBUIO MPUHSATO PEIICHUE O TPOBEACHUU MOHUTOPHUHTA OXKUIAHHUNA OT
pe3yNbTaTOB  OCBOGHMS  NOPOTPaMMBI Yy  3aHUMAIONIUXCA B
Oo0ObeIMHEHMIX ydalmmxcsi W uX poaurtened. [Ipemmnonaranock
COIMOCTaBUTH IIOJNYYCHHBIC PE3YyJIbTAaTbl — OXHIAHUSA I[CTCI\/'I H Hux
pomuTeneil, ¢ 3aJadaMu, KOTOpble CTaBAT Iepea  CcoOoi
nefaroruueckuii kouiektus Llentpa. [l »Toro ObUIO MPOBEACHO
AHOHMMHOE aHKeTHpoBaHUe 48 gereit, 00yJaromuxcs Mo MporpaMme
B oOnactu ocBoeHus Iiargopmel Arduino u 54 poauTtenei,
3alMCaBIIMX CBOMX JeTedl Ha 3Ty mnporpammy. Pomurensm u
HIKOJBHUKAM MPEIOCTABIANIACH aHKETA C HECKOJIBKMMH BOIIPOCAMHU U
BapraHTaMM OTBETa Ha HUX. MoxHO OBLIO BBI6paTB HECKOJIBKO
OTBETOB Ha OJIMH M TOT € BOIPOC.

MOHI/ITOPI/IHF O)I(I/I)IaHI/Iﬁ MIIQAIINX IMIKOJIBHUKOB H HX
poauteneit 6a3upoBasics HA HECKOIBKMX MPUHIINTIAX:

IlpuHIUN HenmpepbIBHOCTH. MOHHTOPUHT CTaBUT IMeEpen
€000 He TONBKO 3a/1a4M (PUKCAIIMH COBPEMEHHOTO COCTOSIHHE JIEN U
HEKOTOPBIX TOKa3aTelel, HO SABISETCA IIEIOCTHOW, ITWHAMHYECKU
pa3BHUBAlOIIEHCA  CHUCTEMOM, KOTOpas  ONpeAeiseT MOMEHTHI
dbopmupoBaHus ~ 00pa3oBaTEFHOM  pa3BUBAIOIIEH  Cpeosl |
nporpamMmel o0yuenus [1].

Ipunuun uejecoodGpa3HocTu. MOHUTOPHHT BBICTYyIIaeT
Ba)KHBIM CPEIICTBOM, KOTOPOE TMO3BOJISIET IIeNIEHAIPABICHHO U3y4aTh
OIIpeNeNeHHbIE  XapaKTepUCTHKH  O00pa30BaTENFHOW  Cpembl |
00pa3oBaTeNbHOTO TMPOIECcCa, YAOBICTBOPEHHOCTh POAMTENEH U
IIKOJHHUKOB TOMYyYEHHBIM pe3yiabTaToM. OH paccMaTpuBaeTcs Kak
CPEICTBO  TMEAAarorM4ecKoro  ympaBjeHHs  (QOpMHpPOBaHHUEM
00pa3oBaTeNbHOM Pa3BHUBAOIIEH cpempl TEXHUYECKOU
HarpaBJIeHHOCTH [2].

IIpuHIUN TPOrHOCTHYHOCTH. MOHHUTOPUHT TPOBOJIUTCS HE
TONBKO IS  (PUKCAIIMM  OIPENEICHHOTO IIOJIOKEHUs Jieln B
o0Opa3oBaTeNbHOM Tpolecce, HO W Uil  MPOTHO3UPOBAHUS
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BO3MOXKHBIX U3MEHCHUN B MOTHUBAIIUY IIKOJILHUKOB M POJUTEIICH.

B pesynbrare aHKeTHPOBaHUs OBLIO BBISIBJICHO, YTO OCHOBHAS
MOTHUBAIMS POAUTENCH MPU BBHIOOPE MPOrpaMMBI JOTIOTHUTEIBHOT O
oOpazoBaHusi OblTa CBs3aHAa C OJKeIaHWeM (QYHKIHUOHAIBLHO
MOJIrOTOBUTh peOeHKa K Oymymiei nmpodeccuu. ITor oTBET aaino 44
u3 54 (81%) poaureneii, yuacTBOBaBIIUX B ornpoce. OTHOCUTEIBHO
BOXHOW JUIsl pomuTeNedl ObUla BO3MOXKHOCTH Y4YacTBOBaTh B
PETHOHAIBHBIX M POCCUHMCKUX MEPONPUIATUSX. Takue oXHIaHHS
obutn y 16 pomuteneii (30%). HaumeHbIne oXuIaHUS POIUTEIICH
ObUIH CBSI3aHBI CO CTPEMJICHHUEM 3aHATh CBOOOIHOE BpeMs peOeHKa.
Taxoit orBer 061 gan 10 pogurensmu (18,5%). I[Ipu aTom anst Tponx
W3 HUX OBIJIO BAXHO Yy4YacTHE B PETHOHAIBHBIX W POCCHHCKUX
MEpPONPHUATHAX U MOATOTOBKOM K Oymymier mpodeccuu. B nporiecce
MOHUTOpPHHTA OBIJIO BBISICHEHO MHEHHE pOJIHTeHeﬁ O TOM, 4YTO
CCroaHs, IO HMX MHCHHIO, IOO/DKHA [JaTb JCTAM OpraHu3alust
JOTIOJTHUTENTFHOTO 00pa30BaHUSl TEXHUUYECKOW HaIpaBIeHHOCTH. 48
n3 54 pomuteneir (89%) cunTaloT, YTO TJIaBHAA IIeJh OpTaHHU3AINN
JOTIOTHUTENTFHOTO 00pa30BaHsI TIOMOIIb B Pa3BUTHN CIIOCOOHOCTEH
pebenka. [lo yOeXICHMIO pPOAWTENECH, BaKHOW 3amadeld SBISCTCS
NeSITeTbHOCTh, CBSI3aHHAS C  IONyd€HHWEM HOBBIX  3HAHUM,
BeIxomammx 3a mpemensl PI'OC mkompbHOW mporpaMMbl. Tak
orBetwiio 24 u3 54 pomurenerr (44%). Ilpum sToM pacmmpeHue
OOMIEKYTBTYPHOTO KPYyro3opa MoKa3aloch BaXHBIM juis 10 u3 54
pomuteneit  (18,5%). 3amaum, cBsA3aHHBIE C  OOIIEHHEM,
MpUOOpETeHNEeM HAaBHIKOB KOMMYHHUKAIlMM CO CBEPCTHHKAMH U
coruanm3anied o003HAYMIM KakK BaxkHble 22 w3 54 pomuteneit
(41%). 18 wu3z 54 pomurenerr (33%) CUMTAIOT, HYTO UEHTP
JOTIOTHUTENIFHOTO ~ 00pa3oBaHWA  JIOIDKEH  JaBaTh  JETSAM
BO3MOXKHOCTh TIPOSIBUTH Ce0sI B TBOPYECKOW JIEATEIBHOCTH,
CaMOBBIPQXEHUH M CaMOYTBEPXKIEHHH B MpOo(duiie — TEXHUYECKOE
TBOPYECTBO.

B pesynbTaTe mnpoBeneHUS MOHUTOPHHTA CPEOM MIIAJIIAX
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IIKOJILHUKOB OBLJIO BBISICHEHO, YTO OCHOBHBIC OXXKuJaHUs 28 u3 48
(56%) WKONBPHUKOB OBUIM CBS3aHBI C IOATOTOBKOW K Oymymiei
npogeccun. [Ipy 3TOM UM IPUMEPHO B paBHOW Mepe OBbLIT HHTEPECECH
ONBIT  OOIIEHWUS B  KOMaHJIe, KOJUICKTMBHOH  TBOPYECKOMN
JSSITEIBHOCTH 110 Pa3padOTKe W pealM3aliy MPOSKTa, TAKOH OTBET
namu 14 mkonbHUKOB  (29%) ®W JKelnaHWE y4acTBOBaTh B
PETHOHAJIBHBIX U POCCHUICKUX MEPONPHUSATHAX, TAKOW OTBET aaiu 12
3 48 mrombHUKOB (25%). OCHOBHOM 1EIBI0 OpraHU3alud
JIOTIOJIHUTESILHOTO0 00pa30BaHMs, 10 MHEHUIO MIIJIIINX IKOJbLHUKOB,
SIBJIAETCSI BO3MOYKHOCTH MpPOSBUTH ceds, Tak orBetmwyio 30 u3 48
IIKONBHUKOB (61%), 1 OKa3aHMe MeJaroruaeckoro COMpPOBOKICHUS
B Pa3BUTHHU CIIOCOOHOCTEH, Takoi oTBeT aano 20 u3 48 MKOIHLHUKOB
(41%).

JlaHHBIE MOHWTOpPWHTA CBUICTEILCTBYIOT O TOM, HYTO
OKUJIAHMS MJIAJIIMX [IKOJIBHUKOB M UX POIUTEICH OT Pe3yIbTaToB
OCBOEHWSI COZIEPKaHMs MPOrPaMMBI JOMOIHUTEIBHOTO 00pa30BaHuUs
10 pOOOTOTEXHHKE B II€JIOM COBIANAIOT. J[JIst HUX BayKHA MOATOTOBKA
K Oymymeit npodeccum, paHHSA npodopueHTanus,
CaMOYTBEPIKJIEHUE M CAMOBBIpa)KEHHE B TBOPUECKOM NEATENbHOCTH,
B TOM YHCJIe KOJJIEKTUBHOW. Ha Hamr B3risi, 3TO CBUIETENBCTBYET O
TOM, YTO MJAAIINE INKONBHUKH W WX POAUTEIH KOPPEKTHO
OLIEHWBAIOT COBPEMEHHYID) CHUTYyallHI0 IIepexoja K HOBOMY
TEXHOJIOTUYECKOMY YKJaay. PomuTenn oOCO3HAIOT, YTO 3HAHUA,
KOTOpBIE MONyYaloT WX JETH B IIKOJE, SBISIOTCS JUIIb 0a30BBIMHU.
[TosTomy HE00X0INMO OCBOEHHE HOBBIX 3JIEMEHTOB
(hyHKIIMOHATPHON TPAMOTHOCTH CBSI3aHHBIX C OOpalieHHueM co
CIIO)KHBIMH TEXHUYECKUMHU cHUcTeMaMu. Ha MX OoCHOBE MOXET OBITh
BBICTPOEHA CHCTEMa MPHOOpETaeMbIX HOBOOOpa3OBaHWI — 3HAHUM,
HaBBIKOB W YMEHHWIA, KOTOpas IO3BOJUT B OyAyIIeM MIIAIIINM
IIKOJBHUKAM OBICTpee B MPOIECCe MPAKTUYECKOH AESITeNbHOCTH —
TEXHUYECKOM TBOPYECTBE, OCBAWBATh KOMIICTCHIIMH HEOOXOIUMBIC
JUTSL )KU3HU B HOBOM U3MEHSIOIIEMCSI MUPE.

62



Oco3HaBasi BaXXHOCTb COPEBHOBATENBHBIX 3JIEMEHTOB B
MPOIIecCe OCBOCHMUSI HOBBIX IpaHel (yHKUMOHAIBHON IPaMOTHOCTH,
poOUTENN M MIAAlIME IIKOIbHUKH TOHMMArOT, 4YTO BCE IKe
COpPEBHOBAaHMSI B TEXHMYECKOM TBOPYECTBE LIKOJBHUKOB HE MOT'YT
paccMaTpuBaThCsi ~ KaK ~ OCHOBHOM  NEAAroru4ecKdil  MpHEM,
WCIOJB3yEeMbIM  JUId  yBEMYEHUs YCHEIIHOCTH B  OCBOGHUU
3JNIEMEHTOB (YHKIMOHAIBHOW TPaMOTHOCTH TPH TPOXOKICHUU
nporpamMmMbl.  [lobega B COpEeBHOBaHMM Tak K€ HE MOXKET
paccMaTpuBaThCsl KaK OCHOBHAs IIeJdb IPOXOXAEGHHSA Kypca
JIOTIOJTHUTENTLHOTO 00pa3oBaHus. Bo3MOXKHOCTh IPUHUMATD Y4acTHE
B KOHKypcax paccMaTpUBaeTCss HWMH KaK Ba)KHBIM JJIEMEHT,
MOTUBUPYIOIIUKA K  OCBOGHHMIO  IPOrpaMMbl,  [O3BOJISIOIINN
CaMOBBIpAKaThCSI M CaMOYTBEPXKIAThcd peOEHKY, HO [aleKko He
pemaronmii B €ro JMYHOCTHOM, TBOPYECKOM pa3BuTuM. Ha Ham
B3TJISi 3TO BO MHOTOM CBSI3aHO C T€M, YTO POAWTENH W MIIAJIINE
IIKOIbHUKK ~ pacCMaTpwBalOT  OOy4YeHHWEe  pPOOOTOTEXHHUKE B
00beTNHEHUH JIOTIOJTHUTENTFHOTO 00pa30BaHUS KaK
00pa30oBaTENbHBIA TIPOIECC HHTETPHUPYIONIMA OCBOCHHE HAaBBHIKOB
MUChbMAa WJIM YTCHUS, (OPMUPOBAHUS S3BIKOBOM M MAaTEeMAaTHUECKON
TPaMOTHOCTH, CONMANM3allM ¥ DPa3BUTHA KOMMYHHUKAaTHBHBIX
Ka4yecTB, a HE KAaK y4yacTUE B CIOPTUBHOWM CEKLMH, B KOTOPOHU
ydacTue B COPEBHOBAHMIX BBICTYNAET OAHUM W3 TJIABHBIX BEKTOPOB
00pa3oBaTeNbHON e TENFHOCTH.

OTiruns B OTBETaxX MIQANINX IIKOIFHUKOB W WX POAHUTENCH
OBUTH COCPEZIOTOYEHBI B OIEHKE IeNel, KOTOphIe Iepen coboif
JOJDKEH CTAaBHUThH IEHTP AOMOIHHUTENBHOrO oOpaszoBaHus. Pomurenn
MIpeIoIaraii, YTO0 OCHOBHAS 33/1a4ya [[EHTpa — IOMOIIb B Pa3BUTHH
criocoOHoOcTell pedeHKa W BO3MOXKHOCTBH TIONyYUTh HOBBIC 3HAHUS.
DTO CBUJIIETENIBCTBYET O TOM, YTO POJUTENH PACCMATPUBAIOT LIEHTP
KaK pa3BHBAWOIIYI0 00pa3oBaTelIbHYIO Cpeoy — MPOCTPAHCTBO
JIETCTBA, B KOTOPOM PEOEHOK MOXKET CaMOpeajH30BBIBATHCS uepes
o0y4eHHe B Pa3IMYHBIX BUAAX JEITEIHHOCTH (WHIUBHIYaIbHOU,
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KOJIJICKTUBHOI; WCIIOJTHUTEIBCKOM, OpPraHU3aTOPCKOIA;
MO3HaBaTEIHHOM, HCCIICIOBATENLCKOMN; KOHCTPYUPOBAHUM,
MonenupoBanuu) [3]. B pesympbrate emy Oyder mpoiie
OpUEHTUPOBaThCA B Mupe. sl neTel )K€ OCHOBHBIM JIOCTOMHCTBOM
ydacTus B IIporpaMmax HEHTpa BBICTYIIACT BO3MOXHOCTL ITPOABUTH
ceOs. [lomomrs cO CTOPOHBI MeAarora B Pa3BUTHH TBOPYECKUX
CHOCOOHOCTEH B MPHOOPETCHUW 3HAHWW OHU CTaBAT Ha BTOPOE
mecto. Tem He MCHEC, A MJIaJUIMX MIKOJbHUKOB Y4YaCTUC B
COPEBHOBAHMSIX CO CBEPCTHHUKAMH OKA3bIBAIOTCS BaXKHEE, UEM IS KX
poauTtene. Mnajauie MIKOJIbHUKY MOKa €I1€ HE COBCEM OCO3HAIOT,
qTO0 H06e)2[a B COpPCBHOBAHMHM CBsA3aHa C AKTUBHBIM pPa3BUTUEM
crocoOHocTel, 0e3 uero oHa Bpsja Jid Oyaer Bo3MOXKHBL [loOena
JIUIIb (PUKCHPYET MPEBOCXOJCTBO B CHOPMHUPOBAHHOCTU DJIEMEHTOB
(YHKIIMOHATBHOM  TPaMOTHOCTM W OCBOEGHHHM  HEKOTOPBIX
KOMIIETEHIIUH.

[lomydeHHsie B XOZe MOHHTOPWHTA JaHHBIE TO3BOJIHIN
[IOCTaBUTh BOMPOC O I[EeCO0OPa3HOCTH TIO0-HOBOMY BBICTPOUTH
HEKOTOpbIe 3Talbl 00pa3oBaTenbHOro nporecca B Llearpe. /lanasie o
CXOXKHX OXHAAHUAX MIQAININX [IKOJBHHUKOB WM WX poxuTeneit
MTO3BOJIMIIA BBIIBUHYTH THIIOT€3Y O TOM, HYTO POIWUTENH MOTYT
IIOMOYb JIETSIM B OCBOSHHH HEKOTOPBIX AJIEMEHTOB 00pa30oBaTeIbHOMN
mporpaMMmbl.  PoxmTenei HeoOXOAMMO aKTHBHO BKIIIOYaTh B
00pa3oBaTeNbHEII MPOIIECC, B COBMECTHOE TBOPUYECTBO C IETHMH

e B pe3ynbTaTe COBMECTHOW [EATENIbHOCTH POIUTEIN
HEMOCPENCTBEHHO OCO3HANM OBl  TPYOHOCTH, C
KOTOPHIMH ~ MOXKET CTOJIKHYTBCA pEOCHOK IpHU
OCBOEHUH JOTIOTHUTETHHON 00pa3oBaTenbHOI
porpaMMbl. B 3TOM citydae co CTOpOHBI pomuTeneit
repes; peOGHKOM HE CTaBHICS OBl BOIPOC O TOM,
IoYeMy OH HE MOXeT OBICTPO W YCIIENIHO, C TOYKH
3peHUs POAMTENs, OCBOMTH HEKOTOPHIE 3JIEMEHTHI
[IPOrPaMMBI;
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® COBMECTHasl JEATENbHOCTH B OJHOW KOMaHAE C
POMUTENSMU  TO3BOJMWJIA OBl JIOMOJHUTEIHHO
MOTHUBUpPOBaTh peOeHKa K Oojee KauyecTBEHHOMY U
BAYMYMBOMY OCBOEHHUIO COJEPKAHUS IIPOTPaAMMBI;

® COBMECTHas JAEATENbHOCTb B OJTHOW KOMaHE cpasy C
HECKOIIbKUMH  B3POCJIBIMH TO3BOJIMIIA OBl pPeOEHKY
Hay4YUTbCA AKTHUBHO B331/IMOI[CI7[CTBOB3TI) cOo
B3pOCIIBIMHU, TIPEAsaraTb CBOM pelIeHHs, Yy peOeHKa
6I)I AKTHBHO pa3BUBAJIMCh KOMMYHUKATHBHBIC HABBIKU,
collMajabHasi TPaMOTHOCTb;

e COBMECTHas JeATeIbHOCTh B OJHOH KOMaHIe ¢
JACTbMH I1I03BOJIMJIA 6])1 B3pPOCJIbIM JIMKBUAWPOBATH
HEKOTOpbIE ITPOOEbl B COOCTBEHHBIX TEXHUUECKUX U
NeJarort4eCKux 3HAaHUAX, YMCHUAX W HaBBbIKaX,
CBA3aHHBIX C KOHCTPYUPOBAHUEM OTHOCHUTCIIBHO
CIIO’KHBIX TEXHUYECKUX CHCTEM.

KoppekTHoii peanu3aryiyl MOCTaBICHHON 3a4a9d MOXHO OBLIO
OBl JOOWUTHCS JIHIIG TIPU YCIOBUHA COBMECTHOW NIESITEIHLHOCTH AeTei
A B3POCIBIX B pa3BUBAIOLICH COLUOKYJIBTYpPHOH cpelne nOpu
TIeJarorMuecky IeJIecO00pa3HOM COIPOBOXKICHUH TIEIAroroB. JTO
MMO3BONMIIO OBl HCKITIOYHTH CHUTYallHio, KOTAa OOIeKOMaHIHOE
3a/laHue WUCTIOIHSIIOT JIUIITb B3POCIBIE, a JETH TOJNBKO «IIPE3EHTYIOT
MONTyYMBIIIHECS Pe3ylbTaThl. B wWrTore OBLIO TPHHITO pelIeHue
pa3paboratb W TOATOTOBHTH  TPOBEACHHWE  COBMECTHBIX
00pa30BaTeNbHBIX CECCHH IS IIKOTHHHUKOB M WX POAWUTENEH B
crenytomeM ydebHOMy Tony. B pesymbrare  mpoBemeHUs
MOHHUTOpPHUHTA ObIJIa CPOPMYIIHPOBAHA THIIOTE3a, KOTOPAs TTO3BOJIHIIA
IMO-HOBOMY B3TJISIHYTh Ha 0Opa3oBaTeNbHBIN IpOIECcC, MPeIoKeHa
(hopma coBMecTHOW padOTHI MITQ/IIINX IKOJLHUKOB U UX POJUTENEH.
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THE RESULTS OF MONITORING THE EXPECTATIONS
OF PARENTS AND YOUNG STUDENTS BEFORE
STARTING THE ROBOTICS PROGRAM

Naumov Andrey V., Nepokorova Svetlana A.

State budgetary organization for complementary education «Centre of
technical creative work and early career counseling — Povolzhskij center of
aerospase education», Nizhny Novgorod, 603000, Russia, Novaya st. 17,
official@pocako.ru

This article deals with the results of monitoring the expectations of
parents and young students before starting the robotics program. In
the end, the expectations of the parents and young students were
compared to those tasks that the administration and teachers set for
themselves.

Key words: extracurricular education, young students, technical

activity, robotics, Arduino, monitoring, education, socialization,
expectations of the parents and young students.
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JOCTOUHCTBA U HEAOCTATKHA POBOTU3ALIUN
OBPA3OBAHMUSL. CYBBEKTHUBHBIN B3IJISA]

Hencxuui Onee ['ennaovesuy

ITepmckuit rocyapCcTBEHHBIN HallMOHAIBHBIN HCCIIe10BATENbCKHMA
yHuBepcuret, 614990, Poccus, r. Ilepms, yi. Bykupesa, 15,
ogpensky@mail.ru

B cratbe TOBOPUTCA O TIPOCKTE ITOBCEMECTHOI'O BHEAPCHUS
HMCKYCCTBEHHOIO WHTEIJIEKTa B 00pa3oBaTelbHbBIN Tpolecc B Pd,
olnmrMcCaHa Ba>XHOCTBh BBCACHHUA KOHKPCTHEIX OIICHOK 3¢)d)eKTI/IBHOCTI/I
IIPOCKTA. OHI/ICBIB&IOTCSI COBPEMCHHBIC TCHIACHIINN
IICHXOJIOTHYECKOr0 PAa3BUTHS COLMYMa, CBSI3aHHBIE C BCEOOIIHMM
BHCAPCHUEM HCKYCCTBCHHOI'O HMHTCIJICKTA H I/IHd)OpMaHI/IOHHI)IX
TEXHOJIOTUHA B JKM3HH OOIIECTBA, W BO3MOXKHBIC OTPHIIATEIHHBIC
TIOCIIEIICTBUS DTUX TEHICHIIMH Ha oOydeHHme Mononexku. Kpatko
OINMCHIBAIOTCS PE3YIbTATHl WCCICHOBAHWHN 3apyOSKHBIX YUCHBIX,
KacaloluXxcss  MacCOBOTO  HMCITOJNIb30BaHUS  WH(DOPMAITMOHHBIX
TEXHOJIOTUH B yueOHOM Iipoliecce. [IpuBeneHa ajganTaiys METOJIOB
MIPOCKTHBHOTO PAHXKUPOBAHUS BEKTOPOB K UHCICHHOW OIlEHKE
3¢ hekTHBHOCTH 00pa30BATEILHOIO0 H BOCIHUTATEILHOIO MPOoIecca B
acmeKTe MPUMEHEHUS METOJOB WCKYCCTBEHHOI'O WHTEIUIEKTa B
o0pa3oBaTeIHLHOM IIPOIIECCE.

KitoueBple cioBa: WCKYyCCTBEHHBIM WHTEIUIEKT, 0Opa3oBaHHeE,
BhruncieHne  d(PPEeKTHBHOCTH  00pa30BaTENbHBIX  IPOEKTOB,
(hopMupOBaHUE TUIHOCTH.

B suBape 2018 roma pexrop BIID A.Ky3smuHoB cnenan
cienyromee 3aspieHue: «CamooOydaromuiics HMCKyCCTBEHHBIN
WHTEJIEKT — 3T0 abcomoTHas peanbHOCTh. OHAa MPOCTO CIMIIKOM
Joporasi cedyac M HaXOAUTCS B TAKOM JIAOOPATOPHOM COCTOSIHHUH.

© Ilenckuit O.T"., 2018
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Ho, mo omeHkam BceX pPYKOBOAMUTENEH KPYNHEWIIUX KOMIIAHWUM-
pa3paboTUMKOB, sI HAOMHIO, 4YTO WX Tpu — 3T0 Google, Microsoft
u IBM, y Hac ecTb 5 miuu 7 JeT i OKOHYATEIBHOI'O BBITECHEHMS
OymaxkHoro yueOHuKa. He motomy, urto Oymara MeHee mpuUsiTHA, YeM
9KpaH KOMIIBIOTEpA WJIM JICKTPOHHOW KHHTH, a IIOTOMY HTO
WCKYCCTBEHHBI HWHTEIJICKT CTaHET HOCTYIHBIM U CIIOMaeT BCIO
METO/MKY 00IIe00pa3oBaTeNbHON IIKONBI HE TONBKO Y HAac, a B
OoJbIIMHCTBE cTpany [1].

OH TOSICHWJ, YTO B PE3yJbTaTe BHEAPEHUS HUCKYCCTBEHHOT'O
WHTEIUIEKTa HucYe3HyT mnopsiaka 70% cocTaBISAIONIMX HbIHEUTHEN
METOJMKH 00pa30BaHUs. «YUuuTelb depe3 5-7 jier He Oynaer 3HaTh,
3amaqy pemwn [lers wmu [lerun cmaprdon. [puuém [lernn
cMapThoH CAeTaeT 3TO O4YEHb JIOKA3aTeNlbHO C HECKOJIbKUMU
BapuaHTaM{d pEIIeHUs, C MOAPOOHBIM  OOBsicHeHWeM. lletnH
CMapTPOH MOXET IHCATh 3CCe U CTAaHAAPTHOE COYUHEHUEY, —
nosicHuI pekrop. Ilo ero cioBam, HCKyCCTBEHHBIM MHTEIUIEKT UMEET
BO3MOXKHOCTH JJIsl PELLICHNs] Ha CErOAHAIIHUI JeHb HEpEIIEHHBIX
JUISL ILIKOJIBI IIPO0JIEM, B YACTHOCTH, MHIUBHIyaIu3aLus 00ydeHHUs.

«VCKycCTBEHHBI  MHTEIUIEKT, 3allIUThI B 3JIEKTPOHHOM
y49eOHMKE HOBOTO ITOKOJIEHHS, OyAeT CIOcOOEH ananTHpOBAaThCA
K TOMy, 4ro Yy peOEHKa IOoly4yaercsi, a4To He IOJy4aercs,
IpeansaraTh eMy Te€ 3a7aud, KOTOpPbIE Y HErO UAYT... B 3aBUCHUMOCTH
OT YCHCIIHOCTH OTBETa Ha TAaKOI'0 pOJa HHTEPAKTHBHBIE 3aJauu
Oyzer mpemiaraThCsl COBEPIISHHO APYrod MeToJ1 00y4eHws Ha OYeHb
paHHeM 3Tarey, — HOosICHUI oH [1].

B Hacrosee Bpemsi BHeApEHHE UCKYCCTBEHHOI'O MHTE/ICKTA
B JKM3HBb oOmiecTBa oOCyxnaercsi Bciogy. EcTh sipble NMPOTHBHUKH
poboTH3auny o0IIecTBa, APKUM MPEACTABUTENEM KOTOPBIX SIBIACTCS
Nnon Mack (CHIA), BeimenuBmmii Ha O0Opp0y € MOCIEACTBUSMHU
BceoOmIel podoTH3aMy COLIMYMa HECKOJIBKO MUJUTMAPAOB 10JUIAPOB
[2], ectb m ydeHble, KOTOpbIE BHIAT B POOOTH3ALMH TOJIBKO
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MOJIOKUTEILHOE, K WX YHCIY, HAlpUMep, OTHOCHTCS Muxaumn
Koznos (M3pauin).

OpHako OOIIMM HETOCTATKOM CTOPOHHUKOB OOEHMX TPYIIL,
BKJIIO4Yas H.Ky3bMI/IHOBa, SABJISAICTCA TO, qTo OHH I1JI0XO0
MPEACTABIAIOT M (DOPMYNUPYIOT KOHEUHYIO KOHKPETHYIO Ielb
pOOOTH3AIMK KU3HK OOIECTBA M, KaK YacTH €ro, oOpa3oBaHUs, a
MMO3TOMY HX BBIBO/JbI, KaK IIpaBHJIO, OCHOBAHBI Ha CO6CTB€HHBIX
JIOTUYECKUX YMO3AKJIIOUCHUSIX U, MOPOM, Ha JIMYHBIX YOSKICHHUSIX,
HEC NOAKPCIIJICHHBIX CEPbE3HBIM HAYUYHBIM aHAJIN30M.

OnwurreM (GopMyIibl, OCHOBaHHBIC Ha METOJIAX MPOESKTUBHOTO
paH)KMPOBAaHUS  BEKTOPOB W aJANTUPOBAHHBIE K  OIICHKE
3 ekTUBHOCTH 00pa30BaTENBHOIO TMpoImecca, B TOM YHCIIE,
BBITIOJTHSIEMOTO C TIOMOIIBI0 METOJIOB HCKYCCTBEHHOI'O MHTEIJIEKTA.

By}leM CUHUTaTh, 4YTO KOHCYHAs IICIIb A BHCIAPEHUSA MCTO0B
HCKYCCTBEHHOIO  WHTEJIEKTa B  00pa3oBaTeNbHBIN  Imporecc

OIMCHIBAETCS BEKTOPOM A= (al, cndp ) , MyCTh

X = (Xl, e ,Xn) — peaJbHOE COCTOSIHUE 00BEKTA.

Torma cormacuo paboram [3, 4] kocunyc Z yria OTKIOHEHHS

OT TIOCTABIIEHHON IENM M BEIMYHHY JOCTIDKEeHHs F moctapienHoit
LESTH MOXKHO BBIYUCIUTH 1O (hopMysIam:

n n
2. ajX 2.8jX;
y A Foi=l
n n ’ n
va? [yx  xaf
i=1  \i=1 =1

OTMeTI/IM, 4TO, CIIPAaBCHAJIMBOCTb PABCHCTBA Z = 0 O3Ha4YacT

yrpo3y B OCYIIECTBIECHHM IIPOEKTa, TOBOPALIYIO O TOM, 4YTO
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BBIMIOJIHEHHUE  TPOEKTa  MOXET  HANpaBUThCSI B CTOPOHY,
MIPOTUBOIIOIOKHYIO LIEH MPOEKTA.

CornacHO HCCIEAOBAaHUAM POCCUHCKUX U aMEpUKaHCKUX
yueHbIX [5] ¢ BHeApeHHeM HWH(GOPMAIIMOHHBIX TEXHOIOTHHA H
HCKYCCTBEHHOI'O MHTEJIEKTa B OOIIECTBO YEIOBEYECTBO CTAHOBUTCS
MeHee SMOLIMOHAJIBHBIM U O0Jiee MparMaTuYHbIM.

IIpesunent PO B.B. IlyruH npoBo3riacui HalMOHAJIbHOU
uaeelr poccustH matpuotusMm [6]. Ha Hamr  B3mIAA, MOSMHBIR
mparMaTUK HE MOXET CTaTh MaTPHOTOM, TaK KaK MaTPUOTHU3M
(dbopmupyercs, Ipeke BCero, BOCIUTAHUEM YeI0BEKa, OCHOBAHHOM
Ha ero HMOIHUSX.

st dhopMupoBaHUST TapMOHUYECKH PAa3BUTON JIMYHOCTH B
BekTop nenu A Heo6XOIMMO BHECTH YHMCIEHHbIE XapaKTepPHCTUKH
[4] BocnuTaHMs MIKOJNBHUKOB W CTYAEHTOB,  SIBJISFOIMXCSI
YYacCTHUKaMHU 00pa30BaTEIbHOTO MPOIlecca.

K coxanenuto, B HacTosiiee Bpems B By3ax PD mpoBoautcs
MOJINTHKA BOCIIMUTAHUS HAIpPaBJICHHAs, MPEXKIE BCEro, Ha CO3AAHUE
MParMaTHKOB-CTY/ICHTOB, ¥ Yy4eOHBIH Tpoliecc Bce Oonblie U
Oonplie TpeBpamaeTcss B YUCTO KOMIIBIOTEPHBIE TEXHOJIOTHUH, HE
crocoOHbIE (POPMUPOBATH IMOITHH Y YEITOBEKA.

MBI HE MOXEM TIPOTHBUTHCS BCEOOIICH KOMITBIOTEPH3AIIHH,
SIBJSIIOLIEICS  TOKaszaTeaeM  pocTa  HAy4dyHOro  Iporpecca
YEeNOBEYECTBA, OJHAKO MBI MOXKEM BHECTH  OrPAHUYEHUA
KOMIIBIOTEPU3AIlAY, CBA3aHHBIE C HEOOXOAMMOCTHIO (hOPMUPOBAHUS
SMOLIMOHAJIBHOMN JINYHOCTH.

Hdus  »TOoro  HEOOXOIMMO  OCYIIECTBISATH  BBENCHHE
HCKYCCTBEHHOTO MHTEIJIEKTa B 00pa30BaTEeNbHEIN MPOIecC B By3aX,
HalpuMep, B Marucrparype W MuHYys OakajaBpuaTypy, TaK Kak
TOJILKO U3 JIMYHOTO OOIIEHUS CTYJIEHTOB C MpENoAaBaTelIeM B IOHOM
BO3pacTe (OPMHPYETCS CTYIEHT, KaK JUYHOCTh, HY)XHAas HaIleMy
rocynapcrsy [7].
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Takum oOpa3oMm, poboTuzanusi o00pa3oBaHHS B  CHILY
OCOOEHHOCTEH TCHUXOJIOTHYECKOr0 BO3ACHCTBUS MH()OPMAIIMOHHBIX
TEXHOJIOTH Ha YeIOBEeKa YKBHBAJICHTHA IICUXOJIOTHHU T100aJIN3al1H,
Ipu KOTOpOM MIaTPUOTHU3M, Onaromaps YMEHBILICHUIO
IMOILIMOHAIBHOCTH  00y4aeMbIX, YXOJIUT Ha BTOPOH YpPOBEHb
MIPUOPUTCTOB, YTO MNOPOXKAACT IMPOTUBOPCUNEC MECKIAY BOCIIHTAHUCM
HUCTHUHHOI'O rpaxJiaHuHa CTpaHbI u cyxoro ImparmMaTrka,
mpeCICAYIOMICTO BO BCEM JIMIIb JIMYHYIO BBII'OAY.
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The article talks about the project of universal introduction of
artificial intelligence into the educational process in the Russian
Federation, the importance of introducing concrete estimates of the
effectiveness of the project is described. The modern tendencies of
psychological development of the society, connected with universal
introduction of artificial intelligence and information technologies in
a life of a society, and possible negative consequences of these
tendencies on training of youth are described. Briefly described are
the results of studies by foreign scientists on the mass use of
information technology in the educational process. The adaptation of
the methods of projective vector ranking to the numerical evaluation
of the effectiveness of the educational and educational process in the
aspect of applying artificial intelligence methods in the educational
process is given.

Key words: artificial intelligence, education, calculation of the
effectiveness of educational projects, personality formation.
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TEXHOJIOT'MYECKHUE NOAXOAbI BEJEHU S
POBOTOTEXHUYECKHUX ILUIOIMAJTOK MACTEPI'PAJIA B
I'OPOJIE YAMKOBCKUIT*

THocnenosa Haoeoicoa Heopesua, Tiomuna Mapuna Braoumuposna

MAOY COMI Ne7 r YaiikoBckuit, 617764, Poccus, [lepmckuii kpai,
r.Yaiikosckui, ip.ITobesst 2, pospeloval80454@mail.ru

TpaaunonHsiM B TOpoae YaWKOBCKUM CTAHOBUTCS IIPOBEIICHUE
«Macrepl'paga — ropojga npodeccuii I AeTeii», Tae yYaluMuAcT 1
reJaroraMd  OpPraHWU30BBIBAIOTCS ~ MACTEpCKUE  —  IUIOMIAAKHU
npodeccuii, CBA3aHHBIX C POOOTOTEXHUYECKHM HarmpaBiieHneM. B
CTaThbe H3J0KEH MaTepwal B BHUJE TEXHOJOTHMYECKOH KapThl,
OCHOBOM HJECEH KOTOPOH SBJSETCS TOKa3aTh BO3MOXKHOCTH
WHANBUIYAIPHOTO  IOAXOJAa B OpraHu3alvd  IUIOMIAJOK.
TexHosornueckass Kapra IIOAPOOHO ONIMCHIBAET IIPOIECC Pa0OThI
MacTepa IUIOMIAJKH, IOKa3bIBaeT 00pa30BaTEIbHYIO ACATEIHHOCTH
VYaCTHHKOB INIOMIAAKH. JIIs Ka)Kgoro sTala MpeACTaBIIEH CBOM
oOpa3oBaTelnbHBINH pe3ynbTaT. lleau, 3agaun, KIIOYEBBIC ITOHSATHS,
HeoOXoauMoe OOOpyJOBaHHE, IJIaH JeHCTBHUS Ha IUIOLIAJKE
MMO3BOIIIET  BOCIIOIL30BAThCA  JAHHBIM MaTepHualioM KakK
METOJUYECKHM MaTepHajoM B OpraHU3aIuU MOJOOHBIX MACTCPCKUX.
OueHb NPHATHO BCErAa OTMETUTh, YTO MacTepaMH MOTYT OBITh
ydamgecs, KOTOphle Y€ He pa3 yJ4acTBYIOT B COPEBHOBAHUSX, U
TOTOBBIX JIEMTUTHCS C IPYTUMHU.

Kirouenie cJoBAa: npodeccus, Macrep, «Martpéuikay,
aMeKTpoMoOnITh, ApayrHo, mpoda, merox «CMCy, «Tenerpammar

! My6nukamus moaroroBnena npyu mojaepxkke mpoekra OIITPO MAOY
COII Ne7
© Ilocnenora H.U., Tromuuna M.B., 2018
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TpaguumonHeiIM B ropoge  YallKOBCKMH  CTaHOBUTCS
npoBenenne «Mactepl'paga — ropoga npodeccuii s IeTeiy», rie
yUallUMHUCS W TEAaroraMd OpPraHW30BBIBAIOTCS MACTEPCKUE —
IJIOMIAIKA  MPO()ECCHid, CBS3aHHBIX €  POOOTOTEXHHUYECKUM
HarpaBieHueM. [IponoKATENbHOCTh OMHOM BCTPEUU ¢ MacTepoM —
10 30 MUH. YYacTHUKaMH CTaHOBSITCS OpPraHM3aTOPbl MAacTEpCKOil,
Beaymwmii, 4 Mactepa, ydarimecss 0Opa30BaTEIbHBIX OpraHH3AIMU
YailkoBCKOro MyHHIIMIIAIFHOTO paiioHa B Bozpacte oT 10 go 14 xer
(mo 10-12 wen.). Llempro TpoOBENEHUS TIUIOMIAIKH  SIBIISETCS
COOTHECEHHE CBOWX IMPEACTaBICHUH O TPOPEcCHH C peausiMh
npoheCCHOHAIBHOMN JIEATEILHOCTH.

Brinenensl 3agaun:

1. OprammzoBath  JACATEIBLHOCTH 10  aKTyaJIU3alldH
uMerorierics uHpopmanu 0 NpoheCCun «UHXKEHEP-IJICKTPOHIIMKY
Y Y4aCTHUKOB BCTPEUH.

2. Co3maTh yCIIOBHS [UIS pealu3alvy MNpo0d YYaCTHHKOB C
YY€TOM WHINBUAYAIbHBIX BO3SMOKHOCTEH.

3. ComelicTBoBaTh MOMACPIKKE HHTEpeca K mnpodeccun u
JlalibHEWIlIeMY 3HAKOMCTBY C HEH.

KitoueBple  MOHATHS, WCHONB3yeMBbIE HA  IUIOIMIAJKE:
3IEKTPOMOOMITh, OECIIIIOTHBIN aBTOMOOMIIb, IEKTPOHHBIE MO,
WCIBITAaHWE, OJJIEKTPOHHBIE CHCTEMBI, CHCTEMa  YIPaBJICHUS
3IEKTpOMOOMIIEM, TEXHUYECKast TOKYMEHTans Ha 000pyI0BaHHE.

[Iporaozupyembie pe3yiabTaThl A YYaCTHUKOB BCTPEYH C
MacTepOM:

1. Wmetor obmee mpencraBieHne O MPO(ECCH «HHXXEHEp —
AIEKTPOHIIIHK.

2.Moryr Ha3BaThb OCHOBHBIE IIeNU MpPodheccCrOoHaThHON
JESITETbHOCTH «UHXKEHEP — IIIEKTPOHIIUK.

3. ImeroT npeacraBieHue:

3.1 o xoHCTpYKTOpE «MaTtpenikay;

3.2 o cucteme ynpaBIlieHHS JIEKTPOMOOHIIEM;
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3.3 00 OSJCKTPOHHBIX CHCTEMax, OSJEKTPOHHBIX MOIYIAX
OECIIUIOTHBEIX aBTOMOOUIICH;

3.4 0 TeXHUYECKOH TOKYMEHTallMU HAa 000pyIOBaHHUE.

4. BomonHuin npo0y — HW3rOTOBJICHUE SJIEKTPOMOOMIIS Ha
OCHOBE ApAYHHO;

5. BemoaHwiu npo0y — CO3JaHHE CXEMbI JUISI HMIPOBBIX
BapHaHTOB I10 XOA4Y ABWXCHUA TPAHCIIOPTA HAa ABYX YUaCTHHUKOB;

6. BemonHwim 1po0y — CONPOBOXJCHHE HANMCAHHUS
MPOTrPaMMBbI UTPBI JIJISI AJIEKTPOMOOWIIS;

7. IlpogeMoHCTpHpOBaNIK CBOM ycriexX (CO3/1aHHbIe MOJIENN );

8. [IlpencraBmin cnemyromuii 1mar B 3HAKOMCTBE C
npodeccuell «<MHXKeHEep — AIEKTPOHIINK.

Heobxomumoe obopynoBaHue:

[IpocTopHbIfi KaOWHET IS JEMOHCTPAlMd BO3MOXKHOCTEH
paboThI 3IeKTpOMOOUIIEH, 6 CTONOB — TpaHC(HOPMEPOB JIJIsl pabOTHI B
mapax, KOMIIBIOTEp,  MPOEKTOp, DJKpaH, CXEeMbl  CcOOpKH
3JIEKTPOMOOMJICH [UIsI CaMOCTOSTEIbHONW padoThl (He MeHee 15),
KOHCTPYKTOpPBI «Matpérika.

Ilnan peicTBUM B MacTEpCKOM: co3JaHHE MPOCTPAHCTBA
00IIIero MOHWMAaHUSI YYaCTHUKOB BCTPEYH O MPOGECcCCHH «HHKEHEP
SJEKTPOHIINKY. MHpOopMupoBanne 00 o0mUX MeIIX W 3amadax
Mpo(heCCHOHATBHON  JEATENFHOCTH  «HHXKEHEP  AJIEKTPOHIIHK.
3HaKOMCTBOM C KOHCTpyKTOopoM «Marpemka». [Ipobda —
W3TOTOBIIEHUE DJJeKTpoMoOunss Ha ocHoBe ApaymHo. IIpobda —
CO3JIaHWE CXEeMbI Ui WIPOBBIX BAPUAHTOB MO XOXIYy JBYDKEHUS
TpaHCIIOpTAa Ha JBYX YyYacTHHKOB. lIpoba — compoBoxeHHE
HaITMCaHWs TIPOrpaMMbl UTPBI T dsekTpoMoOmist. Paspabotka u
JEMOHCTpaIus CBouX Mozeneid. Pednexcus.

Tab6auna Nel Xoa pa6oTbl MacTepCKoii — MUIOIIAAKH

JesrenpHOCTH JlestenbHOCTH OxuaeMbIi [Ipumeuanue
BEYILETO U | yyamerocs pe3ynbTaT
MacTepoB Tpod

1 otan (5 MuHYT)
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Opranmyer  cOop
JIeHeT 3a oOydeHue.

Opranmyer
coziepKaTeNbHOe
3HAKOMCTRO.
IIpennaraer
HanucaTh CMC

Benyiiemy (cede), B
KOTOpPOH  mporucal
OBl CBOC BHJICHUC
BO3MOJKHBIX
pe3yNIETaTOBR
MTOCCTICHHUS
MacCTEepPCKOH.
IIpennaraer B
TTOMOIIIb TpH
BOIpOCa.
AKIEeHTUpYyeT
BHHMaHHUE Ha
00513aTCIILHOM
YCIIOBHH — He Oojiee
9 cnoB. Cornacyer

periamMeHT -
MaKCUMyM 2
MHUHYTEHI.
IIpennaraer
JKEITAFOIIUM
03BYYHTh CcBOHU
CMC. 3amaer
BOIMPOCHI Ha
MMOHUMaHHE, Ha
YTOYHEHHE.
OrBeuaer Ha

BOITPOCHI PeOsIT.

IInaTur 3a
o0ydeHme 20
PHUYHUKOB.
Cnyiraer, 3aaet
BOIIPOCHI Ha
[MOHUMaHWe, Ha
YTOYHEHHE.
ITumer  CMC.
O3By4YHBaeT.
OtBeyaer Ha
BOIIPOCEL.
YuyacrByeT B
00CYXICHUH.

CHstue
HATPSOKEHHUS,
JTuckoMdopra B
HE3HAKOMOW
ayJUTOPHH,
HaACTpOM Ha
o01IeHne "
COBMECTHYIO
JIEATEIBHOCTD.

Merox «CMCx»
Lenv -
3HAKOMCTBO,
(bukcanms cBoeit
e
MTOCEIIEHUSI.
IIpoBenenue:
I'pymma  cuaut
3a pabounmMu
cronamMu (Wi
CTOHT B KpYTY).
Ha JIOCKE
(3kpane) TpH
BOIMpoca:

1.Yrto BbI
JIyMaeTe o
MPEICTOSAIIIEM
3aHATHU?

2.Uto ObLIO OBI
JUTSt Bac
Ba)KHBIM?
3.Uemy BBI
XOTHUTE
Hay4UTHCS?
Heobxoaumo
HaIucaTh
BEIyLEMY
(ceoe),
KOPOTKOE
MOCJIaHNEe —
CMC u3 9 cnos.
Mpeiciu,
MIPOSIBJISIEMbBIE
Y4aCTHUKaAMHU
Py TIPOYTEHUH
CMC, OYCHb
Ba)XHBI, BE/Ib IO
HUM MOJEPaTop
MOXET CYIHUTh O

JKENaHUSIX, c
KOTOPBIMHU
KaXKIIbIi
YYaCTHHUK u
rpymmna B IeJI0oM
HAYMHAIOT
pabory B
MacTEpCKOi.
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MoxxHO

OpTraHU30BaTh
(hpoHTATBHBIH
omnpoc c
JIOTIOJTHEHUEM
Apyrux
YYaCTHUKOB |
(bukcanmeit
00IIIero  ypoBHS
TTOHUMAaHUS
HEOOXOIMMBIX
TUTSt
MIPAKTUIECKUX
JIEHCTBUM
TIOHSATHUH.

2 otan (2 MUHYTHI)

IIpencraBnser Cmotpar Pacummpenue Baxuno

HH(OPMALIHIO 00 | BHJICOPOIINK, MpeJCTaBiIeHnii 0 | 3ahMKCHPOBATH

0o0IMMX IEeNIX ¥ | OTBEYAIOT Ha | mpodeccun. u 3aKpeIHTh

3a7a4yax BOMPOCHI MOMEHTBI

POPECCHOHATBPHON | BEIYIIETO o pacuIMpeHus

JEATebHOCTH JKEITTaHUIO. MOHUMAaHUsl O

«MHXeHepa npodeccun

IEKTPOHIIUKAY)

OtBeuaer Ha

BOITPOCHI. 3anaer

BOITPOCHI Ha

YTOYHEHHE, Ha

MOHUMAaHUE,

AKICHTHPYS

BHUMaHHE Ha HOBOM

UL Y4aCTHUKOB

BCTpEUU

CoziepKaHHU.

BricoymuBaer

OTBEThI 6e3

KOMMEHTapHEB.

3-5 aranst (9 MuUHYT)

IIpennaraer Opranusytorcs B | OnbIT BeinmoiaHenus | Opranusyercs 4

copmupoBaTh KOMAaH/1bl. JIEUCTBUM mno | mecra JUTSt

KOMaH/IbI, u | [lpuaumaror MPOrpaMMHUpPOBaHU | mpoOsl. Mactepa

BBIOpaTh  pabouce | ydgactue B | 0 W YyOpaBiCHUIO | paboTaloT 1O

MEeCTO Uit | mpo0ax. 3JICKTPOMOOHIIEM OJTHOMY

mpodecCHOHaNbHBIX | BeImonusor MO/l PYKOBOACTBOM | QlITOPHUTMY, HO

mpo0. 3aaHue moj | macrepa. ABTOHOMHO,

Yernbipe Macrepa | pyKOBOICTBOM YUHUTHIBaS

OJTHOBPEMEHHO Macrepa. peajbHbIe
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OCYIIECTBIISIFOT: BO3MOXKHOCTH
3HaKOMCTBOM [¢ YYaCTHUKOB
KOHCTPYKTOPOM rpymmsl.  Baxno
«Marperkay. OIUpaThCs  HA
IIpobGa - yKe
H3TOTOBJICHUE HAMETOIIUACS
JJIEKTPOMOOWIIT  Ha OITBIT

OCHOBE ApJIyHHO; YYaCTHHKOB
IIpoba — co3mganue TPYIIIIBL; o
CXEMBI JUIS UTPOBBIX BO3MO)KHOCTH,
BapHaHTOB IO XOAYy co3/71aBaTh
JIBHKEHHS CHUTYAaIHIO
TpaHCIIOpTa Ha JBYX B3aUMOOOYIEeHN
YYaCTHUKOB; s

IIpobGa -

COIPOBOXKIICHHE

HaIMCaHUs

MpOrpaMMBl  WUTPBI

JUTSL JIEKTPOMOOHIIS;

Bemymmii

OpraHu3yeT:

XPOHOMETPAXK

BpPEMEHH PabOTEHI

6 otan (8 MUHYT)

Benymmii: Bri6uparor OmnbIT Kaprouek
[Ipemnaraer BapHaHT CaMOCTOSATEIBHOTO | 3aJaHui
BBIOpaTh ~ BapUaHT | CAMOCTOSTENIBHO | BBIIIOJHEHHUS JIOJDKHO OBITH B
JUTSE i ITPOOEL. JIEACTBHM 1o | H30BITKE.
CaMOCTOSITCJIBHOM 3amaor IpOrpaMMHpPOBaHU

mpoObl  (KapTOYKH | YTOUHSIOLINE 10 yrpasienus | !!'Baxkuo
3a/1aHus). BOIIPOCHI. 9JIEKTPOMOOHIIEM B | ONPEAEIUTh,
AKIICHTUPYET Breinoansior paMKax 3a(hUKCHUPOBATh,
BHHMAaHHE Ha OIUIaTe | CAMOCTOSTEIbHBI | OTBEICHHOTO u  0003HAYUTH
BBITIOJTHCHHUS € JIeHCTBHUA. BpPEMEHHU. HHTEpEC
3aJIaHns, KPUTEPHIX Ka)I0ro

u MOKAa3aTeNsIx YYaCTHHKA.
OLICHKH KauecTBa: TIpemocraButh
VYeneumnoctu BO3MOXKHOCTb
BBITIOJTHCHHUS caMopeanu3anu
3a/IaHHs; .

YactuuHoit

YCIEITHOCTH

BBITIOJTHCHHUS

3aIaHus;

MunumansHON

YCIIEIIHOCTH

BBITIOJTHCHHS
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3aIaHMs.
Opranusyer
pacrpenencHue 1o
macrepam. OTBeuaeT
Ha BOITPOCHI.
Ormpenensier
00s13aTeIbHbIC
obmme YCIIOBHUS
paboTHI,
o0ecreunBaroIne
KOJUIEKTUBHYIO u
UHMBHAYAIBHYIO
0€30MacHOCTD.
XPOHOMETPHUPYET
obmee BpeMst
paboTEHL.

Macrepa npoOsI:
Opranusyor
pabourie MecTa ISt
peanusanuu
CaMOCTOSITENTBHBIX
JIEHCTBHIA.
CoIpoBOXIAIOT HX
BBITIOJTHCHHE,
00eCIeYnBaroT
KOJIUICKTUBHYIO u
WHIVBUAYaIbHYIO
6e30I1acHOCTb.
XPpOHOMETPUPYIOT
BPEMs  BBITTOJTHECHUS
MPOOBI  MOIOMEYHBIX

Y4aCTHHKOB
7 otan (4 MUHYTBI)

Beayrumii: Hemonctpupytor | OneiT mybnuuHoro | Baxkwxo
duxcupyer Bpems | pe3ylIbTaThl MpEACTaBICHUS OIpPEACIIUTD,
OKOHYaHHE CBOCH IIPOOBI. MOJIYYCHHOT O 3a(UKCUPOBATh,
CaMOCTOSITEJIbHOM BrickassiBaror pe3yibTaTa. n  0003HAYHUTH
IPOOBI. cBoe oTHolieHue | OmbIT CAMOOICHKH. | YCIEUIHOCTh
[Ipennaraer (mo | x KayecTBy KaXJ10ro
JKEJTAHUIO) TOJTY4EHHOT'O Y4acTHHUKA.
MPOIEMOHCTPUPOBAT | pe3ynbTaTa.

b nony4yeHHbld | BeicnymmBator

pe3yJabTar. MHEHHE MacTepa.

[IpenocraBnseT 3amaroT Macrepy

[PaBO  y4aCTHUKAM
CcaMHMM  OIPEICITUTH
i 000CHOBATH

BOIIPOCHL.
Tlomygaror
3apaboTaHHbIe
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YPOBEHb JICHBTH.
YCIIEITHOCTH

BBITIOJIHEHUST TIPOOBI

U CYyMMBI 3apaboTKa.

OO6paraer

BHUMaHHE

YYaCTHUKOB Ha

000CHOBaHIE

CaMOOIICHKH.

Ax1neHTHpYEeT

BHUMaHHE Ha

YCIIEITHOCTH

YYaCTHUKOB.

IIpennaraer

Macrepy TIPOOBI

OIPEICITUTh

Ka4yeCcTBO

BBITOJIHEHUST TIPOOBI

1 CyMMY 3apaboTKa.

Breigaer 3apaborox

U JlefiaeT OTMETKY B

«IacropTe».

8 otan (2 MUHYTHI)

Benymmii: dukcupyer Hacrpoit Ha | Merox
[To3mpaBnsieT BceX C | 3HAYMMOCTH JATbHEHIITHE «Tenerpammar
YCIEIIHO OTBETOB JICUCTBUS o | Ienw —
MIPOHICHHOM TPOOOH | KaXKAoro 3HAKOMCTBY c | ompeneneHue
npodeccru ydyacTHHKa  Ha | npodeccuei MEPCIIEKTUB,
CHHXKEHEP — | BOIPOCHI. CHHKEHED - | gepes
3JIEKTPOHIIHK, AKIICHTHpPYET 3IIEKTPOHIIIUK»HA (bukcarmio
npeiaraet BHUMAaHHE Ha UX | MPO(MECCHOHANIBHOE | AOCTUTHYTBIX
COTPYIHHYECTBO. Ba)KHOCTH, KakK | CaMOOIpEIeNICHHE. | pe3yabTaToB
AKIIEHTHPYET VTS MOCEICHIUS
BHUMAaHHE Ha | OTBEYAIOIETro Ha MaCTEPCKOH.
KOHTaKTHBIX BOIIPOCEHI, TIpoBenenue:
HOMEpPax TaK u JUIS T'pynma  cumur
TenedOHOB, aapecax | OpraHu3aTopPoOB 3a padounmMu
caiTos, UL | MacTepcKon cronamu. Ilepen
CaMOCTOSITEIBHOTO mpod. IpookI. KaXIbIM
O03HAKOMJICHHS, c YYaCTHUKOM
coziepsKaHHueM OI1aHK
podeCCHOHATBHOM TeJerpaMMbl
JIESITSIIBHOCTH (MOXXHO
HHKEHepa- paccMoTpeTh
SJIEKTPOHIINKA, BapWaHT OlaHKa
ajgpecax CalToB JIBYXCTOPOHHEHN
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Y4eOHBIX 3aBEICHHI
00yJaroImx

PO eCcCUm.
IIpennaraer
HAIUCaTh
TeJerpammy
Benyiiemy (cebe), B
KOTOpPOH  mpormnucal

ObI CBOM
JIOCTHOKEHUS u
MOKETaHus Ha ISt
COBMECTHOT'O
COTPYIHHUYECTBA.
IIpennaraer B
TTOMOIIIb TpU
BOIIpoOCa.
AKueHTupyer
BHHMaHHUE Ha
00s13aTeILHOM

YCIIOBHH — He Ooliee
11 cnos. Cornacyet
periamMeHT -
MaKCUMyM 2
MHUHYTEHI.
Opranmsyer  cOop
TeJerpaMm.
Bbnaromapur 3a
COTPYIHHYECCTBO
KaXXIOr0 y4aCTHHKA.
Kenaer ycriexos.

Bo3moxkabIe METOAMYIECKIE MaT€pualibl:

TeJerpaMMBl).
Ha JIOCKE
(3kpane) TpU
BOIMpoOca:

1.Yemy BBI
HAYYUIINCH?
2.Uto ocranoch
HESICHBIM?

3.B KaKkoM
HaTpaBJICHAH
HaM CTOHUT
MIPOJABUTaThCS
naneIie?

Oduenr  BaXXHO
3auKCcHpOBaTH
TOJIOKUTEIbHY
0 3HAYNMOCTh
J1000r0
OTHOILIEHUSI.

1. OO6mee ommcanue TPodEecCHOHATHLHOW ICATEILHOCTH |

HEOOXOAUMBIX TpeOOBaHWI K OCBOGHHIO Tpodeccun «UHKEHEp

SJICKTPOHUINK.

2. O0mee onrcaHue KOHCTPYKTOpa «Matperkay.

3. Texnnyeckoe onmucaHue BBIIOIHEHHUS NPO(d)ecCHOHANBHBIX

mpoo:

e [Ipoba — 3HAaKOMCTBO C KOHCTpYKTOpOoM «Marpemikay,

L4 Hp06a — H3TOTOBJICHUC 3J'IeKTpOMO6I/IJ'I$I Ha OCHOBC

ApnynHo;

L4 Hp06a — CO3AaHUEC CXEMBbI JId UTPOBBIX BAPUAHTOB I10

XO4y ABUIKCHUS TPAHCIIOPTA HA ABYX YYaCTHUKOB;




e [IIpoba — compoBoXAEHHE HAMUCAHUS MPOrPaMMEI
UI'pbI JJI1 3HeKTp0M06I/IJ'I$I.
4. TexHuyeckue OIMHCAHUS BO3MOXKHBIX CaMOCTOSTEIBLHBIX
mpod ¢ UCIONB30BaHHEM KOHCTPYKTOPOB «MaTpelkay.
5. Bugeoponuk «HXEHEP-IIIEKTPOHILMK.
6. Cmomcok mauTepaTyphl i TIOATOTOBKUA ITPOBEICHUS
MaCTEPCKOM:
e http://worktips.ru/inzhener-elektronshhik/;
e http://www.sampayalnik.ru/chem-zanimaetsya-
inzhener-elektronshchik;
e https://proforientator.ru/professions/inzhener-
elektronshchik/;
e http://www.profguide.ru/professions/injener_elektrons
hik.html.

TECHNOLOGICAL APPROACHES OF CONDUCTING
ROBOTIC PLATFORMS MASTERGRADE
IN TCHAIKOVSKY TOWN

Pospelova Nadezhda, Tumina Marina

MAOU SOSH Ne7, g. Tchaikovsky, 617764, Russia, Perm Krai,
Tchaikovsky, Pobedy 2, pospeloval80454@mail.ru,
pospeloval80454@mail.ru

Traditional in the city of Tchaikovsky becomes conducting
«Mastergrade — city professions for kids», where students and
teachers organize workshops platform of professions related to
robotic direction. The article describes the material in the form of
routing based on idea of which is to show the possibilities of an
individual approach in organization of the sites. Routing describes in
detail the process the wizard site, shows the educational activities of
participants of the site. For each stage of the educational result.
Goals, objectives, key concepts, necessary equipment, a plan of
action at the site allows to use this material as a resource material in
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the organization of such workshops. It is nice to note that masters
can be students who have not time to participate in competitions and
are willing to share with others.

Key words: profession, master, «Matryoshka», an electric car,
Arduino, alloy, the method «SMS», «Telegramy.
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VK 371.214.41

OIIBIT NPEITIOJABAHUSA POBOTOTEXHUKHU
CTYJAEHTAM PA3HBIX CIIEIIUAJIBHOCTEM

Pyoakos I'pucopuii Anexcanoposuu,
UlIxapanyma Anexcandp Ilemposuuy,
Tonskos Bacunuii Braoumuposuy, I'acapuna /lunapa Amuposua

LlenTp pobOTOTEXHUKH M UHTEIIEKTYAIBHBIX cHcTeM, [TepMckuit
rocyIapCTBEHHBIN HAIIMOHAIBLHEBIN UCCIIEOBATENLCKUN YHUBEPCHUTET,
614990, Poccus, r. Ilepms, yi. Bykupesa, 15, robotpsu@gmail.com

Beuto mpoBeneHO O00y4eHHE CTYACHTOB pa3HbIX BO3PAcTOB MU
crienabHOCTe Ha  KypcaXx  «OCHOBBI ~ pOOOTOTEXHHUKH |
HUHTCIIICKTYaJIbHBIX CUCTEM» 10 OpHFHHaHBHOﬁ METOOUKE,
HalleJICHHOW Ha MPHOOpeTEeHNEe MPAKTUIECKUX HABBHIKOB M Pa3BUTHE
COOCTBEHHBIX MJEH CTYJEHTOB KypCOB, M KOTOpas IOAPOOHO
omnucaHa B JaHHOH pabore. ITomumo 3Toro, ObUTM 0OpabOTaHBI U
MIPENCTaBIIEHEl Pe3ylabTaThl CcOOpa 3asBOK, BXOAHOTO KOHTPOIIA,
3aIIUThl Pa0OT CTYJIEHTOB M OOpaTHOW CBsA3U. B pe3yibrare ObLI
BBISBJICH SIBHBIN MHTEpPEC K pOOOTOTEXHUKE HE TONBKO Y CTYACHTOB,
HETIOCPEIACTBEHHO HM3YYAlONIMX TOYHBIE HAYKH B  YYEOHBIX
3aBEACHUAX, HO W CPEAd CTYACHTOB, C HUMH HaNpsSIMyl0 HE
cBs3aHHBIMH. [0 OKOHYaHHWIO Kypca OTHOCHTEIHHOE KOJIHMYECTBO
CTYIICHTOB, HE CBS3aHHBIX C TOYHBIMH HAayKaMH HampsMylo, HE
M3MEHIIIOCh W OCTaloCh Ha ypoBHE 16 %. B manHO#W pabore MBI
MIPUBOJNM IIPUYMHBL, KOTOPHIE MOTYT OOBSCHUTH 3TH SBICHUS.

KittoueBsie croBa: poOOTOTEXHUKA, 00Opa30BaHUE, MEIATOTHKA.

PobGoTtorexnnka — obnactp Haykw, OOBemUHSIOMAS (PHU3HUKY,
MaTeMaTHKy M WH)KEHEPHIO, TO3BOJISIONIAs CO31aBaTh YCTPOWCTBA,
3aMEHSIOIIME  dYeloBeKka B onpedenéHHbix — obmactsix  [1].
[TpumeHeHust pOOOTOTEXHHMKH, KaK M JIEATEIBHOCTH 4YeIOBeKa,

© Pynmakos I'.A., lllkapamnyra A.I1., [Tonskos B.B., I'arapuna JI.A., 2018
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BeCbMa OOMMPHBI W JIeKAaT B TNPAKTHUECKH JOOBIX o0OmacTsIx
(u3NYeCKoro TpyAa: MPOMBIIIIEHHBIE POOOTHI-MaHUIYJISATOPHl Ha
3aBojiaX, poOOTHI-canépel Ha mosie 00si, YMHBIH JOM W POOOTHI-
neutecocsl B ObiTy [2, 3]. Ho uHTepec k 3roii obsmactu mupe eé
MPUMEHUMOCTH, B TOM 4YHCIE CPEAM JIOJeH, HE CBS3aHHBIX C
TOYHBIMHM HayKaMmH. B xoze Hamieil paGoThl MBI 3KCIIEPUMEHTATBHO
W3YYWIIM CTENEHb 3aWHTEPECOBAHHOCTH M 00y4aeMmocTh JIoAeH
pasHBIX BO3pacToB, 00pa30BaHUsI M WHTEPECOB B OTHAECIHHO B3STOM
ropore Ilepmp Ha  0a3e  LleHTpa  pOOOTOTEXHHWKH H
uHTeIeKTyansHbIX cucteMm [ITHUY (Lentp).

Lentp opranu3oBan OecrjiaTHbIE Kypchl TI0O OCHOBaM
pO6OTOTeXHI/IKI/I N UHTCIUICKTYAJIbHBIX CUCTEM [JId BCEX KEIAIOUINX
ctapiie 15 ner, Habop BEncs B 4 rpynms! o 14 yenoBek, HTOro ObUI0
56 wmect. VYueOHBI TaH Kypca BKiIodan B cebs 42 wdaca
AYOAUTOPHBIX 33H$ITI/II71, TEMBI KOTOPOIro AOCTYHIHBI II0 CCBUIKE
vk.com/robotpsu.

OOyuyeHne  MPOXOAWJIO HAa  OMIANOYHOM  IIaTe ¢
MHKpOKOHTpouiepoM  Arduino Mega 2560 wm Habopax ¢
JOIOJHUTENIBHBIME ~ YCTPOWCTBAMM M DJIEKTPOTEXHUYECKUMU
KOMITJICKTYIOIIMMH, NIPOrpaMMUpOBaHKE — B KoMmuiaTope Arduino
IDE ¢ C++ momoOHBIM S36IKOM IIporpaMMupoBanus. Beroop Arduino
B KadecTBe WHCTPYMEHTA o0ydeHus poOoTOoTEXHUKE
oOycnaBiauBaeTcs TeM, UYTO OTJaAodHas IUlaTa Ha OCHOBE
MHUKpOKOHTposuiepa Arduino u kommusitop Arduino IDE Becbma
MIPOCTHI ¥ JIOCTYIIHBI, TO00HEe MOKHO IIPOYECTh B HCTOUHUKE [4].

@dopmaT 00yueHHs] Ha Kypcax Mpearosiarajg HalpaBIeHHOCThb
Ha IPAKTUKY, & UMEHHO 3aHAThs B Bule 15-30 MunyT nekuuu u 90-
105 MHUHYT NpakTHUKH MO MPOCIYIIAHHOMY MaTepuanry. Takoi
¢dopmMar mMO3BONISAET: HE JaTb MHTEPECY CTYAEHTOB IPONACTh;
ycBaMBaTh CTyAEHTaM MaTepHajl HE TOJBKO 4Yepe3 JIEKIUH, HO Ha
MPAKTHKE; OCBOUTH OOJIbIIE IPAKTUIECKOrO MaTepuaia.
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[lo oxoHuaHuio Kypca, oOy4daeMbIM JaBaJicsi Mecsl Ha
MOJATrOTOBKY COOCTBEHHOTO IPOEKTa. OTO TMO3BOMSUIO CTyIEHTaM
BOIUIOTUTH CBOM  aMOWIWu, (aHTa3ul0 MW  TOTEHOHal B
POOOTOTEXHHKE, 3aKpenHuTh MOTYYCHHbIC HABBIKM M IIONYyYHTH
KOHEUHYIO 11eJIb Kypca C BO3MOKHOCTBIO Pa3BUTHSL.

HaGop Ha  kypcel  «OCHOBBI ~ pPOOOTOTEXHHUKH U
WHTEIUIEKTYalbHBIX cucTeM» Haudaics 24.08.2017 u 3akoHUMiICA
15.09.2017. 3a a0 Bpems Obu10 coOpaHo 144 3asBKH, 4TO HAMPSAMYIO
MOKAa3bIBAET HHTEPEC K pOOOTOTEXHHKE.

Ha puc. 1 marnamao nokasano, 9to 19% mogaBmnx 3assBKU HE
SIBJISFOTCSL CTYZICHTaMu, a 7% — yxxe okoHunan BY3.

-
YyebHble 3aBeaeHUA
7%
B CryaeHtol MTHUY
CTy[leHTbl 1pYTHX BY30B
B Yyaumeca Konneaei
B LLKObHUKN
0,
>71% B He obyyawouimecs
o _/

Pucynok 1. luarpaMmma pacnpeneieHust 3asiBOK Ha Kypebl
«OCHOBBI POGOTOTEXHUKH M HHTE/LIEKTYATBHBIX CHCTEM» MO0 Y4eOHBIM
3aBeJleHUsIM

Puc. 2 d4erko mnoka3bIBae€T paclpeneicHUue CTYIEHTOB I10
HampaBiaeHusiM. beuta B3sita rpynma cryaeHtoB u3 I[ITTHUY kak
caMoii MHorouucineHHod. Cpemu nomaBmux 3asBku 70 %
COCTaBIISIIOT CTYIICHTBI duznyeckoro u MexaHHKO-
MaTeMaTHyeckoro  (akyJabT€TOB, UYTO  CBUAETENBCTBYET O
MOBBIILICHHOM  HHTEpece K pOOOTOTEXHHUKE Cpead  TOYHBIX
HanpasieHuid. Takke Ha puc. 2 BUAHO, uTO 28 % moJaBIIMX 3asiBKU
HE SABIIOTCS CTYJNEHTaMH TOYHBIX HAaIlpaBJICHUH, 4YTO SBISETCA
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HUHTCEPECHBIM C TOYKH 3pCHHA OPHUCHTUPOBAHHOCTU pO6OTOTeXHI/IKI/I

Ha TEXHUYCCKUC HAIIPABJICHU.
{

1% 4 PaKynbTetbl MTHUY

B Buonoruyeckuii

1% 1%

3% %
N m Meorpaduyeckmit

p 2%
" 5%

0% B [e0N0rM4ecKuit
‘0

| ] MCTOpVIKOT\OJ'IVITOﬂOWIHECHHﬁ
MexaHWKo-MaTeMaThYeCcKuid
COBpPEMEHHbIX MHOCTPAHHbIX

A3bIKOB W IUTEPATYp
Dusnyeckmit

40% _-

®uNocodCrO-COUMONOTUYHECKIIA

32% "
 PUnonormyeckuii

LS“/ B XUMUYECKUHA
‘0

PucyHok 2. [luarpaMma pacnpejesieHUsi 3asiBOK cpeu
cryaentos IITHUY no pakynbreram

ITo pesympratamM BXOTHOTO KOHTPOJIS OBLIO OTOOpaHO 56
YelIOBEK, U3 HUX 9 — CTyINEeHTHl, HE M3Yy4Yarollue TOYHblE HAyKu B
KayecTBe CBOeHl cmenmanmu3anuu, To ecTb 16%. Pa3mnma mexny
OTHOCHUTEIBHBIM KOJMYECTBOM IIOCTYNABIIMX, HE CBS3aHHBIX C
TOYHBIMH HayKaMH, ¥ IIOCTYIUBIINX OOBSICHAETCS TE€M, YTO BXOIHON
KOHTPOJIb ~ OCHOBBIBAJCA HAa  OCHOBaxX  DJJEKTpUYECTBA U
MPOrpaMMHUPOBAHHS, YTO 3aKOHOMEPHO OTIYTHYJIO OOJIBIINHCTBO U3
HUX.

I[lo okoHwanmro kypca Obumm 3ammmieHsl 21 mpoekt 25
BBITYCKHMKOB Kypca, W3 HHUX 4 HE SABISUINCH CTyIEHTaMHU
TEXHUYECKHX, (U3MYECKHX WIM MaTeMaTHYECKUX HallpaBJICHUH.
OxoHnuarensHOE Yucio B 16 % roBoput o ToMm, 4yTo 00y4yeHHe ObLIO
OJJMHAKOBO TPYIHBIM IJISl BCEX CTYIEHTOB, W OTCEB NPOMCXOAMI
CKOpEee €eCTECTBEHHBIM 00pa3oM, YeM [0 MPHHAIISKHOCTH K
KaKOMY-TO MPOQHUIIIO.
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B zakmiouenme, xorenock ObI OTMETHTh, YTO HMHTEpPEC K
POOOTOTEXHHKE NIMPOK M KacaeTcsi He TOJIBKO CBSI3aHHBIX C TOYHBIMHU
HayKaMW CTYACHTOB, HO M BCEX JIIOJEH pPa3HBIX CHEHUAIbHOCTEH.
@dopmaT 00yueHHs, ONMHMCAHHBIA BbIIIE, MO3BOJSIET CTYACHTaM HE
TOJILKO TPUOOPECTH 3HAHUS W HABBIKA B 00JACTH POOOTOTEXHHKH,
HO W peamu3oBaTh COOCTBEHHBIC II€IHM, YTO YBEIUYMBACT HX
MotuBalmi0 ¥ 3pdexktuBHOCTE 00ydeHus. Camu ke Kypchl
MoJO0HOTO Pojia, OOyyarolue CTYACHTOB CO IIKOJIBHOTO YPOBHS,
YCIIENIHO TIPOXOAATCS CTYACHTAMU JIIOOBIX CHEeNHaJIbHOCTEH.
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THE EXPERIENCE OF TEACHING ROBOTICS TO THE
STUDENTS OF VARIOUS SPECIALTIES

Rudakov Grigorii A., Shkaraputa Alexander P., Polyakov Vasiliy V.,
Gagarina Dinara A.

Center for Robotics and Intellectual Systems of Perm State University, 15,
Bukireva st., Perm, 614990, Russia, vsem_xoy@mail.ru

In this work we describe the experience of teaching the Basics of

Robotics and Intellectual Systems course to the students of various
specialties using an original modality aimed to train practical skills
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and develop the ideas of the students which is precisely described in
this work. Along with that, the results of collection of applications,
students graduate works defence and feedback are processed and
presented. As a result we observed evident interest to study Robotics
among all kinds of applicants including people who do not study
“exact” sciences along with the ones who do study it at college. By
the end of the course the relevant number of students who do not
study “exact” sciences remained the same 16 %. In this work we give
possible reasons which may describe these phenomena.

Key words: robotics, education, pedagogy.
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YIK 372.862

COPEBHOBATEJIbHASI POBOTOTEXHHUKA B JETCKOM
CAJlY 1 HAYAJIBHOM IIKOJIE!

Pyneecxasn Jluous [lasnosna

MyHHIIUNATBHOE aBTOHOMHOE 00111€00pa30BaTeIbHOE YUPEIKICHHE
«JInmei Ne 142 r.Uensounckay, 454048, UensOunckas 001acTh,
r.YUensounck, yi1.Yuebnas, 5 A, lidia_perf@mail.ru

B craTtee paccmaTpHBaeTCsl aKTyalbHOCTb BBEJIEHUS B JIETCKOM Caly
Y HAYaJbHOM IIIKOJIE COPEBHOBATEILHOW pPOOOTOTEXHUKHU. Takxke
nopoOHO pacKpbIBaeTCs TEPMHUHOJIOTNYECKOE rnoJye
00pa3oBaTenbHON POOOTOTEXHUKH.

KiroueBble mOHATHSA: POOOTOTEXHWKA, ICTCKUH caj, HadaibHAs
IIKOJIa, COpPEBHOBATENbHAS pPOOOTOTEXHWKA, 0Opa30BaTEIBHBIN
poriecc.

Utobsl chopMupoBaTH B TpPOIECCe JTOMKOIBHOTO U
Ha4YaJbHOTO OOYYeHHUs KITIOYEBbIe KOMIIETEHIIMH Ba)KHO MPUMEHSTDH
TaKWe CpEeACTBa, KOTOpPHIE CO3MaIyT YCIOBHSA, HANpaBJIEHHBIE Ha
MIPOSIBJICHHUS y YYAIIMXCS OMBITA JAEATEIBHOCTH: PEOEHOK OCHOBHYIO
4acTh BPEMEHH pabOoTaeT CaMOCTOSITEIHHO W YIUTCS TUIAHHPOBAHHIO,
OpraHM3alliM, CaMOKOHTPOJIFO UM OILIEHKE CBOUX JCHCTBUN H
NeSITeTbHOCTH B 1enoM. JlaHHBIE 3aJadé  JIETKO pellaeMbl ¢
TTOMOIIIBIO 00pa30BaTENbHON POOOTOTEXHHUKH.

OO6pazoBaTtenbHasi poOOTOTEXHWKA B JETCKOM cany |
Ha4yallbHOW IIKOJIE — CPEICTBO Yy4eOHOro Tporecca, KOTOpoe
OCYILIECTBIIIET BO3JIECTBHE HA CTAaHOBJEHHWE Yy JeTedl Mo3Ha-

1 [Ty6nukarms MMOATOTOBJIEHA npu (huHAHCOBOI MO CPIKKE

MyHUIMITATPHOTO aBTOHOMHOTO — O0IIIe00pa3oBaTeIFHOTO  YUPESKICHUS
"JInneit Ne 142 r. YensOuncka".
© Pynesckas JLIL., 2018
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BaTENbHBIX, SMOLMOHANBHBIX M BOJIEBBIX IPOLIECCOB, a TaKXKe
TEXHUYECKHX, TBOPYECKUX U KOMMYHUKATHBHBIX CIIOCOOHOCTEH.

OddexTuBHOE npUMeHeHne MPOTrPaMMHUPYEMBIX
KOHCTPYKTOPOB B yd4eOHOM Tpoiiecce 00meo0pa3oBaTeIbHbIX
YUPSKIACHUN, TaKUX Kak JeTCKuil can (oOydeHwe CcHery, IBETY,
dopmMaM ® T.A.) W HauyanbHasd WIKoNa (OKPYKAMOIWMH MHD,
MaTeMaTHKa, WH)OpMaTHKa, YTeHHe, OOy4yeHHe TpaMoTe, PYCCKHi
SI3BIK M T.JI.) COACUCTBYET Pa3BUTHIO TITyOWHBI, OPUTUHAIBHOCTH H
TMOKOCTH MBINUIEHHS, YMEHHIO JOKa3bIBaTh CBOIO TOYKY 3PCHUS;
aHaM3UpOBaTh,  CPaBHUBAaTh  OOBEKTHI WM KOHCTPYKIIWU;
TeHEpUPOBaTh WJEM M HAa MX OCHOBE CHHTE3MPOBATH COOCTBEHHBIC
KOHCTPYKIIMH), TICHXWYECKUX IMPOIECCOB M pedn (yBeITHMdeHue
CIIOBapHOTO 3araca, BBIPA0OTKA HAyYHOTO CTHJISI PEUH), MENKOMH
MOTOPHKH,  BOOOpakeHHs,  pedlekcuu,  MpPOCTPaHCTBEHHOW
OPHCHTHPOBKH,  CIIOCOOCTBYET  COBEPIICHCTBOBAHWIO  YMEHHUS
HaxXOIUTb HECTAHIAPTHbIE PEIICHUs; 3KOHOMHUTb 3aTpaTry CuUI H
BpPEMEHM Ha pellleHre MOCTaBIeHHoi 3aaaun [1].

IIpexxpe dYeM paccMOTperb IOHSATHE COpEBHOBAaTENbHAas
pOOOTOTEXHMKA, aJUM OIpPEAEICHUE TEPMUHY «COPEBHOBAHUE» —
dbopma nesaTenbHOCTH, OOphOa, COMEPHUUYECTBO 3a TOCTIKEHUE
IIPEBOCXOCTBA, JIYYIIEro pe3ysbTaTa (BBIUTPHINIA, NPU3HAHUS H
T.0.) WIM B LEMIX MONAEPKKU OHOJIOTHYECKOTO0 HHCTHHKTA
BBDKHUBaHMS [3]. CopeBHOBaTEIHHYIO e TETHHOCTHIO
paccMaTpuBalOT KaK COBMECTHYIO [JESTEIbHOCTh CIOPTCMEHOB,
TPEHEPOB M CHCLUAIMCTOB IO Haubojee IOJHOW pealn3aluu
TPEHUPOBOUHBIX A(PPEKTOB W APyrux (HaKTOpOB B  YCIOBHUAX
obHIHATBLHBIX COPEBHOBaHHMIA [4].

ITon COpPEBHOBATEIBHOM POOOTOTEXHIKON B
00pa3oBaTeIbHOM  MpoIecce Mbl  [OHUMaeM, COBMECTHYIO
JeATENIbHOCTh YYaIlUXCsl W TEAaroroB, a TAaKKe JOMOJHUTEIbHBIX
CIEUUAIMCTOB (MEIUKOB, MCHXOJOr0B, HAYYHBIX KOHCYJIBTAaHTOB U
T.1.), HamlpaBlCHHYI0 Ha IOIyYe€HHE MaKCHUMaJbHOIo 3dderra
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peanu3anuy  00pa30BaTEIbHBIX MPOrpaMM IO JUCHUIUIMHAM C
MHXCHEPHO-TEXHUYECKON OpHUCHTAIINEH.

[IpaBwibHO TIOCTpOEHHAs pabora memarora C  JIEThbMH,
no3BoysieT: cQopMUpOBaTh W pa3BUTh Y Yy4YalIUXCsS HAy4HO-
TEXHUYECKHI MHTEPEC K OKPYXKAIoIIEMy MHUPY; IOJHOLECHHO
pa3BUBAaTb HHXKXCHCPHYIO KYJIBTYPY U TEXHHUYCCKOC TBOPUYCCTBO,
MaKCUMallbHO ~ HMHTEPECHO  PEaIM30BBIBATH  00pa3oBaTElIbHBIC
MpOrpaMMbl; BBOJWTH Ha 3aHATHS HOBBIE (OPMBI OOyUYECHHS;
co31aBaThb MCXKIPECAMETHBIC CBsI3U, YBEIIMYMUBATH YPOBE€Hb
CIUTOYEHHOCTH Y4eOHOT'0 KOJUIEKTHBA.

CopeBHOBaTeIbHas POOOTOTEXHMKA B  00pPa30BaTEILHOM
Mpolecce HMHTErpUpyeT B ce0e MHOXKECTBO JMCLUUIUIMH —Kak
TeXHH‘IeCKOﬁ, Tak H FYMaHI/ITapHOﬁ HaIlTpaBJICHHOCTH, II03BOJIAA
JOCTUTAaTh MaKCHUMAJIbHbBIX O6pa3OBaTeJ'II)HI)IX PEIYIBTATOB B
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COMPETITIVE ROBOTICS IN KINDERGARTEN AND
PRIMARY SCHOOL

Rulevskaya (Perfilieva) Lidiya P.

Municipal Autonomous General Educational Institution «Lyceum Ne 142,
Chelyabinsk», 5 A, Ul.Uchebnaya, Chelyabinsk, 454048, Russia,
lidia_perf@mail.ru

The article considers the relevance of the introduction of competitive
robotics in the kindergarten and primary school. Also, the
terminological field of educational robotics is described in detail.

Key words: robotics, kindergarten, primary school, competitive
robotics, educational process.
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VJIK 372.862

NH/KEHEPHAS KYJIBTYPA, TIPOEKTHAS
JAEATEJIBHOCTBb U POBOTOTEXHUKA

Canaxosa Anéna Anwmonoena

MOCKOBCKHIA TOCYIapCTBEHHBIH nenarorndeckuii yansepcurer, 107140,
Poccus, r. Mocksa, yi. Kpacaonpynuas, 1.14; OO0 «Jlabopatopust
3HaHuih», 125167, Mocksa, npoe3a Aspornopra, 1.3, arduino@pilotlz.ru

B Te3sucax paccmaTtpuBaercs BONpoc  (POPMHUpPOBAHHS  a30B
WHXXEHEPHOH KYJIBbTYPHI B IIKOJIC YePe3 MPOSKTHYIO JEITEIbHOCTD.
OHa mTO3BOJSET OOYYAIONIUMCS OCBAaWBATh PAJNIMUHBIC POITH U
YUUTHCS  YIPABJICHUIO TMpoekramMud. B  kadecTBe omHOro H3
3(pGhEeKTUBHBIX CPEACTB IS pPEAM3alWu IPOSKTHOrO IOAX0/a
paccMaTpHuBaercs poOOTOTEXHHKA. B ponn kputepueB mis moadoopa
CPENCTB JUIA YIYYIICHHs POOOTOTEXHHUYECKOTO O0pa3oBaHUSI B
IIIKOJIC BBICTYIIAIOT BApUATHBHOCTHh ILIATMOPM H IPOrPaMMHOIO
oOecIiedeHms, HEMIPEPHIBHOCTh M MPEEMCTBEHHOCTh 00ydeHms. s
peIIeHus 3aJad CHCTEMHOTO IOAXO0Na TpeiaracTcs MPUMEHEHHE
KOMITJIEKCca CITeITAATBHO pa3paboTaHHOTO METOMYIECKOTO
oOecrieueHHUs, YYUTHIBAIOIICTO  JOCTYIHBIE  0Opa30BaTebHOU
OpraHM3allik PEeCypchl. DTO0 OBUIO YYTEHO NIpH pa3paboTKe U
METOJAMYECKOM  COINPOBOXKIACHUH  IIPOCKTOB  CEPUH  TOCOOMI
«Pobopumkmy, Momyneiri «KoHcTpyupyem» Kypca TEXHOJIOTHH B
OCHOBHOHM IIIKOJIE W METOMUYECKUX ITOCOOWH MJIST COMPOBOKICHUS
POOOTOTEXHMYECKUX COPEBHOBAHUI.

KiroueBbie croBa: HHKEHEpHAs KYJIbTypa, TEXHHYECKOE TBOPYECTBO,
poboroTrexHmnka, Meromuiyeckoe oOecnedeHue, «Pobodumkm,
TEXHOJIOTUS

OcHoBHOHM TpoOsieMOl (HOPMHUPOBAHUS a30B HMHKECHEPHON
KyJbTYpbl YK€ B IIKOJIE SBISETCS HENOHUMaHHE MHOIMMH

© CamnaxoBa A.A., 2018
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mefaroraMu  3HAa4eHUS ~ TEXHMYECKOrO  TBOpUYECTBAa  JETEH,
COPEBHOBAaHMH M MPOEKTHOMN AESATEIBHOCTBIO B IETIOM.

Pabora Ham  mpoekTtoM  (QopmHupyeT  HE  TOJBKO
npodeccroHaibHble HaBbIKKM M MT-KOMIETEHIIMK, HO U Pa3BUBACT
CHCTEMHOE MBbIIIeHHE. [IeTH OCBaMBalOT Pa3iM4HbIC POJIH, a TaKKe
ydaTcss MEHEIKMEHTY TpPOeKTOB. UepemoBaHue poieidl W HaIW4He
uepapxum B KOMAHJAC TMO3BOJACT BBICTPOUTH HHI[HBHHyaHLHLIﬁ
00pa3oBaTeNbHBIN MapHIPYT JJIs Kaxaoro pedénka. PobororexHuka
B JaHHOM cJly4ae sBisieTcss J(QQPEKTUBHBIM CPEICTBOM IS
peanu3aiuu npoeKTHoro moaxoxaa [9].

Bosnukaer ciiemyromasi CioXHOCTb: OONBITMHCTBO MEAroros,
0COOEHHO 3aHSITEHIX B YUPEKACHUAX JOIMOTHUTEIbHOI'O O6pa3OBaHI/I$I,
JeNafoT  yIop  HMCKIIOYUTENBHO HA  MPAKTUYECKHE  3aHSTHS.
Henocratok Teopuu U OTCYTCTBHE CTPYKTYPUPOBAHHOIO U3JI0KEHUS
Y49e0HBIX TeM MPUBOMAT K CHUTYallMH, KOrJa pPOOOTOTEXHHKA Kak
CPEICTBO JUIA OCTHKEHHS IIeJIH TOJMEHSET IeNb. JTO BEHET K
HU3KOH MOTHBAIMK O0YYaIOIIMXCS, X HECIIOCOOHOCTH MEPEHOCUTH
MOJTyYeHHbBIE 3HAHMS Ha MPAKTHKY B U3MEHEHHBIX CUTYaIlHsIX, B TOM
YHCIIe TPU 00yYCHUH B TEXHUYECKUX By3ax WM B padore [3].

Hamayro  mpoOmemMy  CHOCOOHBI — PEmINTh  MOATOTOBKA
CHENHNaTNCTOB (KypChbl TIOBBIMICHUS KBaNH()HUKAINKA TIEJaroros,
pOOOTOTEXHIYECKHE MOAYIH B paMKax MpPernoJaBaHUs METOTUKH
Oo0y4eHHsI CTyIeHTaM IeJarorndeckux By30B W T.J.) U NPAUMEHEHUE
METOJIMYECKAX KOMIUIEKCOB, BKIIOYAIOMINX B ceOS BECh CIIEKTP
HEOOXOAWMBIX KOMIIOHEHTOB. Y4eOHBIE IOCOOHUS IIOJDKHBI OBITH
BBICTPOGHBI IO TIPUHIMITY TPEEMCTBEHHOCTH W  yYUTHIBATh
BO3pacTHBIE 0COOCHHOCTH JIETEH.

Baxxno  obecrieunTh ~ MaKCHMaldbHYIHO  BapHaTHBHOCTE.
Hampumep, rumHa3ust ¢ TEXHHYECKUM YKIOHOM TPH MHHHUMAJIbHBIX
MaTepualdbHBIX pecypcax MOXKET OO0ECIeYnTh MOJHOIEHHOE
MpUMEHEHHE POOOTOTEXHUYECKUX CpEACTB B 00pa3oBaTeIbHOM
nporecce, MUCIoNb3ys JIMIIb OIHY OTKPhITYr0 Iuatdopmy Arduino.
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OO01eoOpa3oBaTeibHOE YUPEKICHUE, HE HMMEIOIIEe BO3MOKHOCTH
obecriednTh Kiacc 00OpynOBaHWEM B TEKylleM Y4YeOHOM TOAy,
MOXKET BKIIOYHTh MOAyJdb «PoOOTOTeXHMKa» B paMKax Kypca
TEXHOJIOTMU B IIATOM MW IIECTOM KilaCCax, MCIIOJIb3YSA BUPTYaJIbHOI'O
pobora B cpexe TRIK Studio [10]. Ecam mikoma obGecreuena
nocraTouyHeiM KoimndyecTBoM kKomiuiektoB LEGO MINDSTORMS
EV3 Education, To oHa o0nagaer BO3MOKHOCTBIO Kak OOyYCHHs
azaM KOHCTpyupoBaHus (5-6 Kjacc), CI0KHOTO MPOrpaMMHPOBAHUS
Ha Fpa(I)I/I‘IeCKOM A3BIKE B IMPOCKTaX C HECKOJIbKMMU OCHOBHBIMH
Osokamu (7 KIace), Tak M MPOrpaMMHUPOBAHUS HA TEKCTOBBIX SI3bIKAX
C TIOAKJTIOUEHHMEM JOMONHUTENBHBIX Arduino-matumkos (8-9 kmace).
Bo3moxxHOCTH OrpaHUYCHBI TOJIBKO MAaCTEPCTBOM YUUTEIIA.

Hamu Obuta co3mgana cepust yueOHbIX oco0Ouil «Pobodumikuy,
BKJIFOUAFOII[As TIOJICEPHU:

e «Koncrpyupyem poborop Ha LEGO MINDSTORMS
EV 3»,

o «Koucrpynupyem poboros Ha Arduinoy;

o «Koucrpyupyem poboros Ha ScratchDuinoy;

o «KoncTpynpyem poOOTOB IS COPEBHOBAHHII.

Kaxnoe wm3manme B paMKax CEpHHM IIPEICTABIISIET COOOU
OTKPBITBIA TIpoeKT. OH BKIIOYAeT ceOs HCTOPHIECKHA 0030p TEMBI,
cOOpKY pOOOTOTEXHHUYECKOTO YCTPOUCTBA, €r0 IPOrPaMMHPOBAHKE C
MOAPOOHBIM OMKUCAHKUEM BCEX IIAroB, cOOpKy kopmyca (mst Arduino),
MPUMEHEHUE W WJCH JUIS CO3JaHMs MPOEKTa, B KOTOPOM COOpaHHOe
YCTpOMCTBO OyIeT MCMONB30BaHO B KadyecTBe WHCTpyMeHTa. OnuH
mpoekT u3 cepun «Pobodumkm» paccuntan Ha 45 MUHYT s
TEXHUUYECKOr0 U WHXKEHEPHOTO TBOPUYECTBA HA YPOKAX TEXHOIOTHH,
WHGPOPMATHKH, 3aHITHAX JIOMOJHUTEILHOTO O0pa30BaHMs U JOMA.
BHe mopcepuit mpeACTaBICHb HM3AaHUS, MPEAYCMATPHBAIOIIHE
MOYPOUYHYIO 3aHSATOCTH C MOJPOOHBIM TEOPETHUESCKUM MaTEPUAJIOM,
MPAKTUKYMaMH, YIIPOKHEHUSMH U JTOMAITHUMH 33 JaHUSMH.
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[IpoexTsl cepum U JOMOTHHUTENHHO pa3paboTaHHBIE TPOEKTHI
TaKKe BOIUIM B cocTaB Moaynsi «KoHcTpynpyem» KOMIUIEKTa
y4eOHBIX TocOoOMH To TexHonoruu 5-9 xiacc (mon penmakuueit E.T.
Bpyo6nesckoit u JI.JI. BocoBoit).

Takke Ba)XKHO B3aUMOJIECHCTBUE COCTABUTEIEN METOIUUYECKOTO
obecriedeHusl C POU3BOAUTENSIMA POOOTOTEXHUYECKUX TaTdopm u
opranmszaropamMu KpynHewmux. Ilomumo mojacepuu «Pobocmopt»
Hamel komaHnod s IIporpammer «PoboTtorexnnka. MHxeHnepHo-
pOOOTOTEXHUYECKHUE KaJpbl HMHHOBAIMOHHONW Poccum»  ObLia
pa3paborana otnenbHas cepust «IlyTh k modese!», u3gaHust KOTOpOi
SBISIOTCS ~ OQUIMAIbHBIM ~ METOJMYECKHM  COMPOBOXICHHEM
copeBHOBaHMil. Ha naHHBII MOMEHT BBILIUIM:

e CamaxoBa A.A. Ilyre k mobeae! FIRST® Tech
Challenge. ITyts k mobene. — M.: Jlabopatopus 3HaHUiA,
2017. 108 c. [4].

e CamaxoBa A.A. Ilyts k mobene! mxeHepHass KHATA. —
M.: JTaboparopus 3uanuii, 2018. 107 c. [5].

B kadecTBe CONMPOBOXKIEHWS s MENaroroB  OBLIH
pa3paboTaHbl W3MaHUS C METOAMYECKHMHU PEKOMEHIAIUSIMH, TaKKe
MIPOBOMATCS MEpONPHUATHS, PaOOTAIOT METONWYECKHE MacCTepCKhe
(marmpumep, http://pilotiz.ru/or/authors/4/) u OTKpPBITEI COBMECTHBIE C
MIII'Y KypchI TOBBIIIEHNS KBATN(UKAIINH TIEarOrOB.

[TomoOHBI TOAXOM TO3BONSIET OPTaHW30BATH IPUMEHEHHE
pOOOTOTEXHUKH B IJ000OH 00pa30oBaTENbHON OpraHW3alid U
MOJITOTOBUTh TENAroroB s (hopMHUpOBaHUS y JETel IEIOCTHOTO
B3TJIsiIa HA IPUMEHEHHNE HOBBIX TEXHOJOTHI W Pa3BUTHSI HABBHIKOB U
YMEHHH, HEOOXOMUMBIX BBITYCKHHKAM B BBICOKOTEXHOJIOTHYHOM
obOurecTse.
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ENGINEERING CULTURE, DESIGN ACTIVITY AND
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Nowadays there is the question of forming the engineering culture
basics in the school through project activities that allows students to
try different roles and learn project management. Robotics is
considered as one of the effective meanings for implementing the
project approach. The criteria for choosing instruments to improve
the robotic education in the school are the variability of platforms
and software, continuity of training. One of the ways to solve the
problems of the system approach, it is proposed to use a set of
specially developed methodological support that considers resources
available to the educational organization. This was taken into
account when developing and methodically supporting the projects
of the «Robofishki» series of books, the modules «Design and
Build» of the course of technology in the main school and the
methodological aids for accompanying robotic competitions.

Key words: engineering culture, technical creativity, robotics,
methodological support, «Robofishkiy, technology
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VK 373.2

POBOTOTEXHUKA — MOJHOE HATIPABJIEHUE WJIA
OCO3HAHBIN BBIBOP JETEN U POAUTEJIEN
JTOIIKOJbHUKOB

Coxonosa Enena Beneouxmosna

MAJIOY «Jlerckuii cam» Ne24 r. Ilepms, ya. I'atunnckas 11,
detsad24@mail.ru

B noknane packpblBalOTCS MPAKTUYECKHUE MPOOJIEMbl U 3HAUMMBIC
BOIPOCHI, CBSA3aHHLIE C POOOTOTEXHUKOH B JOIOJIHUTEIHHOM
o0pa3oBaHWM  JOIIKOJFHHUKOB.  AHAIU3UPYIOTCS  PE3YIbTATHI
aHkeTupoBaHus poauTenei B JIOY, ¢ 1enpio onpenaeianTh CTEINCHb
OCBEJIOMJICHHOCTH POJHTENEH O HaIpaBlIeHHH — POOOTOTEXHHUKA.
PaCKpBIBaIOTCH TaKU€ BOIIPOCHI, KaK:

e  Oco3HAaHHBIN JTU BEIOOP POAUTENEH TOITKOIHFHUKOB?

e KakoBa KOMIETEHTHOCTh pPOAMUTEICH B IPEIOCTaBIIIEMOM
MporpaMMe 1o 00pa3oBaTEIbHON POOOTOTEXHHUKE?

A Taxke mpemraraloTces MeTonsl U (HOpMBI IIPUBIICYCHUE POAUTENCH
B IIpoliecc 00ydeHNsI TEXHUIECKOMY TBOPUECTBY JIETEH.

KimroueBele  cimoBa:  poOOTOTEXHWKA  JUISI  JOIIKOJBEHHKOB,
MOMYJAPU3AIMI0  HAYYHO-TEXHHUYECKOT0 TBOPYECTBA, ypPOBEHB
OCBEIOMJIEHHOCTH ponuTenei, aHaIu3 MIPOBEZCHHOT O
AHKETHPOBAHMS, TUIOMAIKH IS JIONIKOIBFHOTO TBOpYECTBA W WX
pomuTeneil, BOBIEUEHHOCTh pOJUTENEH B  POOOTOTEXHUKY,
MOJIeP)KUBATh ~HWHTEPEC JIOIMIKOIEHUKOB, 3aWHTEPECOBAHHOCTH
pomuTeneil B nadpHENIIeM 00ydeHUH, IOCTYITHOCTb.

© Cokonosa E.B., 2018
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YK 378

HATYPHBIE OKCIIEPUMEHTBI C BUOITIOAOBHBIMUA
NOJABOAHBIMH IIJIABAIOIIUMU OB BEKTAMUA

Cuinauee Cmenan Cepeeesuu

ITepmckuit rocyapCcTBEHHBIN HAIIMOHAIBHBIN HCCIE10BATENbCKHUM
yHuBepcuteT, 614990, Poccus, r. [lepms, yn. Bykupesa, 15,
sypachev_s s@mail.ru

B cratbe ommcaHbl pe3yabTaThl DKCIEPHMMEHTOB C IOJBOIHBIMU
[JIABAIOIIUMH OMOMOAOOHBIMH POOOTAMU — H3YYCHHE [IBMIKEHUS
pPBIO U CIOXKHBIX MMPHUPOLAHBIX O0BEKTOB — ITOCTABJIIEHHEIE BMECTE CO
crymentamu Kadenaper KCuT. OcBelieHsl OCHOBHBIE CIIOKHOCTH,
CBSI3aHHBIE C  IIOCTAHOBKOM  JKCIIEPUMEHTOB  II0J]  BOJIOM,
H3TOTOBJICHUEM TEPMETHYHBIX KOPITYCOB pobOTOB,
JIeTEKTHPOBaHUEM H HICHTH(DUKALINH JIBYDKCHMUS,
YpaBHOBEIIMBAHKEM PO0OOTa, OpraHU3alMed CBSI3M U yIIpaBICHHUEM
poGoramu. Pa3paGoTaH W HM3rOTOBIEH pOOOT-phI0a, C KOTOPBIM
MpOBEJICHA CEPHS DKCICPUMEHTOB, OIpEICIeHbl 3aBHCHMOCTH
CKOpPOCTH Tep eABIKCHHS oT pa3Mepa IJIABHUKOB,
SKCIEPUMEHTAIIEHOW HalIeHbI napaMeTpbl Moaenu. CIpoeKTHPOBaH
W HM3TOTOBIIEH MOIBOJTHBEIA POOOT C NEBATHIO CTEHEHSIMH CBOOOIEI,
pEAIM3YIOIIMKA  pa3jIMYHble THUIIBI IUIaBaHua (aMEOormogo0HOeE,
KHpaJIbHOE), C KOTOPHIM IIPOBEICHA CEpHUs DKCIICPUMCHTOB.
ITonydeHHBIE MPAKTHYECKHE PE3YNbTAaThl OBLIM BHECEHBI B KypC
abopaTOPHBIX pabot o MeXaTpOHUKE nabopaTopun
POOOTOTEXHUKH.

KitoueBsie cioBa: poOOTOTEXHWKA, JOKOMOIIWH, TIOABOIHOE
IUIaBaHue, 0MOIoA00HbIE OOBEKTHI.

OOyuyeHre pOOOTOTEXHUKE 3TO CIOXHBIA M UIMTEIbHBIN
npornecc. OH BrIO4YaeT OOydeHHE HE TOJBKO TEOPETHYECKUM

© Cpimaues C.C., 2018
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3HaHUAM, TAKUM KaK IpOrpaMMHpOBaHHe, MexaHHKa, o0mas ¢usnka,
uupoBas W aHAIOroBasg CXEMOTEXHWKA, aBTOMAaTU3WPOBAHHBIC
CHCTEMBl YNPAaBJICHUS M Mp., HO TaKXKe MPAKTUYECKUM HaBBIKAM,
HaunMHad OT YMCHHA pa6OTaTI) C 3,[[ IIPpUHTEPaMH, 3aKaH4YHBasi
yMeHneM paboTaTb ¢ pY4YHBIM HWHCTpyMeHTOM. [loaTomy
3aKOHUYEHHBIH POOOTOTEXHUYECKHI MPOEKT — 3TO OIWH U3 CaMBIX
HATJISIHBIX  CIIOCOOOB MPOAEMOHCTPUPOBATh BECh CIEKTP 3HAHUM,
YMEHHI M HaBBIKOB CTyJeHTa. PoOOTOTeXHWKa BKIIOYaeT B CeOs
MHOXCCTBO TCOPCTHYCCKUX W MNPAKTUYCCKHUX 3HAHUM | HaBBIKOB,
KOTOpBIE€ CTYAEHT MONy4aeT BO Bpems yu€Obl. IloaTomy omHum u3
CTIOCOOOB 3aKpeIuIeHHs], OLICHKA W TIOBBIMICHUS] KadyecTBa pPaOOThI
CTyaAcHTa SABIISICTCSL BBIITOJIHECHUEC KOMIIJIEKCHOT'O IIpOCKTa,
BKJIIOYAIOMIETO B ce0s  pa3paboTky poOoTa, TIOCTAHOBKY U
MPOBEJICHHE IKCIIEPUMEHTA C HUM.

Ha xadenpe B Teuenme Oomnee aBajmaTH JET H3ydaeTcs
IUIaBaHUE, KaK JIOKOMOTOPHBIM Ipoliecc; ObUT HAaKOIUIEH OOJbIION
teopernueckuit Mmarepuan [1][2][3], koTopbiit HyKaaCS B HATYPHBIX
9KCIEPUMEHTAX U MOATBEPKACHUHU.

Bmecte ¢ Tem, pacrymas HOTpeOHOCTH B CHEIUATHCTax-
pOOOTOTEXHUKAaX 3aKOHOMEPHO MpUBEN K MOSABICHUIO Kypca
MexaTpoHuky Ha 0aze kadenpsr KCul. B o0ydeHnn mpuMeHSIINCH
CTaHIAPTHBIC IjIs TAaKOro poja 3aHsaTHi Habopel «Lego EVE3y,
KOTOpble, TE€M HE MEHee, HE MOIJIM YAOBJIECTBOPUTH HALINM
MOTPEOHOCTSAM, B CBS3M C HMX MPOCTOTOW H OrpaHUYEHHOU
(hyHKIIOHATBHOCTHIO.

Hdus  oOydeHHWS CTyIEHTOB, WPOIIEAIINX TMOIHBIA Kypc
MOATrOTOBKH, HEO00XOIMMO OBUIO CO31aTh MPOEKT, peau3anys
KOTOpOro TpeboBasa Obl OT CTYJIEHTa BCEX MOJYYEHHBIX HABBIKOB H
3HaHUH, a TaKkKe NPUBHOCHIA «HAYYHYI0» KOMIIOHEHTY, B BHIE
JIOKa3aTeNbCTBAa (MIJIM ONPOBEPIKEHUS]) TEOPETUUYECKUX THUIOTE3, U
BBIIBUKCHUS U I0KA3aTEIbCTBA CBOHX.

Hns storo ObUIM CO3JaHBI MPOEKTHI KYPCOBBIX padoT Mo
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HCCIICAOBAHUIO JIOKOMOITUH OHOMOIO0OHBIX 00BEKTOB,
MOJETUPYIOIINX IUIaBaHWE pbIO, depenax, améd, >KTYTHKOBBIX H
uHpY30pHil.

[Ipoextsl BkmOwamu B ceOsi BeCh LMK CO3JaHUsI podOoTa:
MPOSKTUPOBaHMUE, JIOKYMEHTAIWs, MOJCIMPOBaHHE  JIeTajieH,
W3TOTOBJICHHUE, MPOrpaMMHPOBaHUE YIIPaBIISIOLIET O
MUKPOKOHTpOJLIEPA, CO3JlaHNe MPOTrpPaMMBI yIIpaBIeHus,
MOJIrOTOBKA J1TA00paTOPHON YCTaHOBKH, MPOBEJCHUE 3KCIIEPUMEHTA
u C60p JaHHBIX, I/I):[eHTI/I(bI/IKaHI/IH JABUKCHHUA MHOI'O3BEHHOI'O
MCXaHH3Ma, aHaJIM3 JOdaHHbIX, IIOJIY4Y€HUC 3HAYMMOI'0O HAYYHOI'O
pe3ynbraTa (B HalleM ciiydae, Bepru(QHKaIns BEIIBUHYTHIX THIIOTE3).

IlepBast pabora 3akmioyasack B CO3JAHWHW  IIJIaBArOIIEH
«pbIOBI», MOZENb KOTOpOil Oblia mpemnokena Scott D. Kelly [4].
Heo0Oxoaumo ObII0 MPOBEPHUTH MPHUBEAEHHBIE B paboTe GOPMYIIBI H
CPaBHUTh HX C pe3ylbTaTaMH 3KcliepuMeHTa. Mogenb Obuia
MOMU(UITIPOBaHA — OBUIM TO00ABIEHBI HCKIIIOUEHHBIE aBTOPOM
TaHTEHIMAaJIbHbIC COCTABJISIFOIIME JBKeHUS phiObl. Kopryc Momenn
He ObLJT )KECTKO 3aKPeIIEH U MOT CBOOOIHO BpaIiaThCs.

[Tonoxenune pwidbl otHOCHUTENbHO JICK ompenemsiuch 1o
pe3ynbraTaM CKOpOCTHOH (oTochéMku. Jlnsg uaeHTHGHUKAIIN
JBYDKCHHS OBITM HMCIOJB30BAaHBI METKH, IMOJOXKEHHE KOTOPBIX Ha
KaJpax OIpeesiioch METOIAMH KOMITBIOTEpHOTO 3penus [5][6].

[Mony4yeHHble  pe3ylbTaThl  XOpPOHIO  COMJIACOBAIMCH €
MPEATONKCHHBIMUA aBTOPOM MojensaMu. CTyneHTaMu ObUT TIPOBEAEH
BeChb IIMKI paboT, OT pa3pabOTKH, [0 aHajdu3a KOHEYHBIX
pe3yNbTaTOB, BO BpeMs KOTOPBIX OBUI BBIABICH paja MpoOieMm,
CBSI3aHHBIX C TIOCTAHOBKOW O3KCIIEPUMEHTOB TIOA BOJOH. bblio
BBISICHGHO, 4YTO CTYJICHTaM HE XBaTaeT 3HaHWW B o0JacTu
MOJICTUPOBAHHUS, CPEICTB aBTOMATU3UPOBAHHOIO MPOCKTHPOBAHMUS,
paboThl ¢ 37 MpUHTEpaMH;, TakkKe OBIJIO OTMEUEHO OTCYTCTBHE
HABBIKOB paOOTHI € 3JIEKTPOMEXaHUYECKUMHU YCTPOHCTBAMH.

BropriM 3KCIIepuMEHTOM CTajo co3gaHue OoJee CIOXKHOIO
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IIOABOJHOT'O p060Ta — MHOrO3BEHHOI0 MeXaHu3Ma ¢ 9 creneHsIMu

CBOOOBI.

PoGot pcain30BbIBAJI JIBa THUIIA IIJIABAHUA — KPIpaJ'II;HI;IfI u

«amébononoOHbINY». Ero peanmsanusi crana CIIOKHOH HHKEHEPHON

3amadyeii. Bo Bpems pa0OThI HaJ MPOCKTOM OBLIU BBISIBICHBI

cJeayronume CI0XKHOCTHU, KOTOPBIC paHEC HE BCTPCUAIMCh CTyJCHTaM:

I'epmernzaiius 0obIIMX 00BEMOB;

Co3gaHue TONBIX KOHCTPYKIMS Ha 31 NPUHTEpPE
OoJIBIIOro pa3mepa;

MukpokuMaT BHYTPU T€PMETUYHOTO 00bEMA;
Coznanue HWHTEpIpeTaTopa MIPEIMETHO-
OPUCHTUPOBAHHOT'O A3BIKa HpOFpaMMI/IpOBaHI/Iﬂ;
YpaBHoBelIeHre O0JIBIION KOHCTPYKIIUU 0] BOJOH
[locranoBka sKcmepuMeHTa B OacceiiHe OOIBIIOTO
00BEMa.

Nnentudukarus moaoKeHuss 00bEeKTa 0] BOIOH
H3roroiieHre TEPMETUYHBIX Pa3bEMOB JISI HACTOU
cOopku-pazbopku podoTa

Ota paboTa IPOAEMOHCTPHPOBaIa HETOTOBHOCTh K CO3MaHHUIO

CJIOXKHBIX, Tpe6y101unx OOJIBIIOr0 YHCia Y4aCTHUKOB, IPOCKTOB.

Kpr MECXaTPOHHUKHU OBLI JOIIOJIHCH 3aJadyaMH, CBA3aHHbBIMU C

KOMaHIIHOW pa3paOO0TKOH, a TaKXKe IKCIIEPUMEHTAMU CO CKOPOCTHOU

(hotochéMKoitl 1 aHaTH30M (hoTOrpaduii.

Bbubiauorpadpuyeckuii cnucoxk

1. Kemoe A.U., Mapuyeniox M.A., Cxaspenxo M.C., Temepun

11.A. UneaTudukamms JIOKOMOTOPHOT'O IBVKEHUS
MexatponHo# mogend. // Bectauk Ilepm. yu-Ta, 2007. Beim.
10. C. 19-22

2. Kucymm HM, Mapyernrox MA., bexypun /][5, KoMrbroTepHass MOITb
IUIABAHKS CAMOTPOPMUIPYEOILIETOCT TENNa B BS3KOM KHIKOCTH //
MexBy3oBckuii ¢b. «['uapoguaamukay, [lepmp, 2004. Beim.
14. C. 21-50.

104



3. Kemos A.HU., Mapuyeniox M.A., Ckrapenxo M.C., Temepun
I1.A. MexaTpoHHOE MOJCIUPOBAHUE JIOKOMOIUi  //
CoBpeMeHHBIe TIPOOIEMBI MEXaHUKH CILIOMIHON cpembl. Tp.
MexyHap. koHp. Pocros-na-Jlony, 2007. T.1. C.158-162.

4. Kelly S.D. The Mechanics and Control of Robotic
Locomotion with Applications to Aguatic
Vehicles.//California  Institute of Technology, 1998,
California, Pasadena.

5. Cruspenxko M.C., Mapyeniok M.A. Wneatudukaius
mapaMerpoB  MEXaHHYECKHUX KOJIEOaHMH 110  JJaHHBLIM
ckopoctHoi orockeMkn [/ TeneKOMMYHMKAIMOHHBIE M
nHpopMalmoHHbie cuctembl. Tp. MexayHap. koud. CIIO.
Usa-Bo [Momu-texu. yu-ta, 2007. C.428-440.

6. Dopcaim JA., Ilonc JK. KommbioTepHoe 3peHHE.
CoBpemMeHHBIM mOAXOA: Tmep. ¢ aHrl. M.: H3a. mom
“Bunbssamc”, 2004. 928 c.

NATURAL EXPERIMENTS WITH BIOSIMILAR
UNDERWATER SWIMMING OBJECTS

Sypachev S.S.

Perm State University, 15, Bukireva st., Perm, 614990, Russia,
sypachev_s_s@mail.ru

In article results of experiments with underwater floating biosimilar
robots are presented. Studying of the movement of fishes and
complex natural objects are studied with the KSIT departments put
together with students. The article covers main difficulties connected
with statement of experiments under water, production of tight cases
of robots, detecting and identifications movements, equilibration of
underwater robots, organization of wire-free communication and
control of robots. The fish robot is developed and manufactured.
Dependences of speed of movement on the size of fins are found.
The underwater robot with nine degrees of freedom was designed
and. The robot implements different swimming methods (amoeba-
like, chiral) and was used in number of experiments. The received
practical results have been brought in a course of laboratory works
on mechatronics of laboratory of robotics.
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VJIK 004.42; 006.062; 133.2

MNPAKTUKA KOMIIAHUU RCML B OBYUYEHUHA
MNPOI'PAMMMUPOBAHUNIO ITPOMBIIIJIEHHBIX
POBOTOB

Tronvkun Muxaun Banepvesuu

000 «PCMJI», 614000, Poccus, r. [lepmb, ya. MonacTeipckas 12, nut. A,
o¢. 60, tulkin@rcml.tech

BrIcOKOypOBHEBOE  IPOrpaMMHPOBAHHUE  IPOMBIIUIEHHBIX
pOOOTOB MOXHO BBIHECTH B OTJEIBHYIO CaMOCTOSTENBHYIO
AUCIUILINHY, T.K. OHO Pa3UTEIbHO OTJIMYacTCA KakK oT
KJIACCHYECKOT0 MPOrpaMMHUpPOBaHUsS (pa3pabOTKH KOMIBIOTEPHBIX
mporpaMM), Tak ¥ OT HHU3KOYPOBHEBOTO TMPOTPaMMHUPOBAHHS
KoHTpo/utepoB. OT  mepBoro mporpaMMHpOBaHHEe  POOOTOB
COOCTBEHHO OTIIMYAETCSl HAJMYHEM po0O0Ta, aBTOHOMHON MAaIlIuHBI —
MaTepuajJbHOrO  O0BEKTa, MOJIBEPKEHHOTO  TOCTOPOHHEMY
BO3IEHCTBUIO PEATHHOIO0 MHpA U CAMOCTOSTENFHO PEArHpyOIIero
Ha 3TO0  Bo3medctBHe. Otiouume  OT  HU3KOYPOBHEBOTO
MIPOrPaMMHUPOBAHUS KOHTPOJLIEPOB COCTOHUT B TOM, YTO 3TH PEAKITUU
3a1al0TCS M XPaHATCS.

[IporpammupoBaHue BBICOKOI'O YPOBHSI UMEET YXK€ LIEJIEBOI U
npukiagHod  xapakrep. Ilompa3zymeBaercsi, 4YTO  BBINOJIHEHHE
MIPOrpaMMBI €CTh I11ellb, Ha0Op MPEANHCAHUN I CaMOCTOATETbHON
€IMHUIBI WK Habopa TaKWX eNWHUI, e€ HCromHsAommx. [Iprmaem
Ha3bIBaTh 3TOT YPOBEHb MPHUKJIATHBIM OYIEeT HE COBCEM KOPPEKTHO,
MOCKOJbKY Ha HEM B TOM WYHCJIE OMNHCHIBAIOTCS TPYIIIOBHIE,
HepapXUUYeCcKre U POJIEBbIC PEAKIINH, KOTOPhIE MOTYT HE 3aBHCETh OT
MIPUKIIATHON 3a1a4u.

© Tromekuua M.B., 2018
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[IpuMeHUTENFHO K€ K MPOMBIIUICHHOW POOOTOTEXHHKE:
poOOT — ecTb MOHONHTHAs 3aKOHUEHHAs eJUHHLA, OONajgaromas
HU3KOYPOBHEBBIM TIOBEACHHUEM, 3aJOKEHHBIM IPOM3BOIUTENEM, a
ero BBICOKOYPOBHEBOE MporpaMMHUpOBaHUE BBITIOJTHSACTCS
IOJIB30BaTEIIEM (TpOMBIIITIEHHBIM MPENPUATHEM) nox
oIpenieNieHHbIe TEXHOJIOTUYECKHE 3a/1a4H.

B nanHoi craTbe paccMaTpuBarOTCA MPAKTUYECKUE MOAXOMAbI
mo oOy4eHHIO TepcoHaNa JHCUUILUIMHE BBICOKOYPOBHEBOTO
MPOrpaMMHUPOBAHUSI TIPOMBIIIUICHHBIX POOOTOB, BBIPaOOTaHHBIC
AMITHPUIECKUM criocobom B kommnanuu RCML.

TpaguumoHHO o0yueHue BBICOKOYPOBHEBOMY
MIPOrPaMMHUPOBAHUIO  MPOMBIIUIEHHBIX POOOTOB  OCYIIECTBISET
MIPOM3BOANTENH POOOTOB, pPa3yMeeTCs MO TeEX pOOOTOB, KOTOPHIX OH
MPOU3BOJINT, TPENOCTABIISS PHIHKY 3TO Kak yciyry. Ha mojnoOHbIX
3aHATUSX OOyYaromuecs IMONYYaloT OTHOCUTEIbHO OOLIMPHYIO
0a30BYIO IIOJTOTOBKY 10 YCTPOHCTBY U B3aUMOJCHCTBHIO C pOOOTOM,
KaKk C CaMOCTOSTENBHBIM JJIEMEHTOM, U 0a30Bble 3HAHHA
MIpOrpaMMHUPOBaHHUS (ITOCTPOSHHS M OTIAIKU ITporpamm) [1].

TumoBoli mpodrie oOydaromerocs B JAHHOM — Cllydae
CIIEIYIOUINI: COTPYAHHK NPEANPHUATHSI, HA KOTOPOM BHEAPSETCS
poOOTH3NpOBaHHAA CHCTEMa, MMeeT cpeaHee MpodecCHOHATbHOE
W BBICIIEE TEXHWYECKOE oOpa3oBaHHE, IPOdHecCHOHAIBHO
pazbupaercs B  TEXHOJIOTHMYECKOM  YacTH, ITOABEpraromieics
poboTu3anuu, HO TPH STOM OOBIYHO HE HMEET TOATOTOBKH B
TPaIUIIIOHHOM MTPOrPAMMHUPOBAHHUH WA POOOTOTEXHHUKE.

Ha 4gacrmom mpumepe IIPOTOH-IIM: pobGoruzamus
CBAPOYHOTO  y4acTKa HA  MNPOMBIIUICHHOM  TPEIIPHSTUU.
[Ipenmpusitue ormpaBiseT Ha O0Oy4YEHHE CBapIIMKOB, PaOOTAFOIINX
Ha JaHHOM Y4YacTKe, C TOCIEHYIOMEH IIeJbl0 aBTOMATH3AIUUA WX
PpaboTHI TOCPEICTBOM BHEAPEHHBIX POOOTOB.

B JTAHHOM TPaIUITUOHHOM ciyvae JIOTIOJIHEHUE
TEXHOJIOTMYECKOW KBaIM(PHUKAIIMKA COTPYTHUKA KBaIA(UKAIKEH MO

107



MPOMBIIUIEHHBIM poboTtaM Tpedyer or 80 akalgeMHYeCKHX YacoB
3aHIATHH  HEMOCPEICTBEHHO ¢ mpernojaBatenemM u  240-320
aKaJeMHYEeCKHX 4acoB (1,5-2 KaJeHAapHBIX Mecs1a)
CAMOCTOSITCIBHBIX ~ MPAaKTHYECKHX  3aHATHH,  BBIMOJIHSAEMBIX
y4alumMcs ¢ OOpoi Ha MOMydYeHHbIe METOJUUECKHE U CIIPABOYHBIC
MaTepHaibl,  HEMOCPEJCTBEHHO  MPH  BBIIOJHEHUHW  CBOUX
MPOU3BOJICTBEHHBIX O00sS3aHHOCTEHW mpu padore ¢ pobOTOM Ha
MPEATIPHUSITHH.

[lo uToram OmpocoB B KOMIIAHUSIX WHTErparopax (TakMX Kak
Texnomaruke, Jenbra-Csap, Pyrekrop, Csapka74, Bendunl pynm,
Bebep Komexanuke, ®opmukallab u jap.) W TOApa3IeieHUsX,
3aHUMAIOIUXCs poboTH3anuelt (Jaie Bcero 0ropo poOoTH3aum), Ha
KPYITHBIX MPOMBINUIEHHBIX mnpeanpuarusax (AOA ABuanBurartens,
HIIO  Carypn, IIAO KAMA3 wu jp.) J#anpHeHmMd
npodecCHOHaNBHBI POCT CIIEIUANIUCTa TOA00HOTO Tpodwis, B
OTHOUIEHUM B3aUMOAEICTBUSA C IPOMBIIUIEHHBIM POOOTOM U €ro
UCIOJIb30BaHUM B PEIICHHHM CBOMX TEXHOJOIMUYECKHX 3ajad,
IIPOUCXOAUT B cepe mporpammupoBanus. CrnenuanucT OTKpbIBaeT
st ce0s  BO3MOXKHOCTH 0000mIeHWsT ©  abcTpakiuu — 3ajad,
peann30BaHHBIX B BHJE IPOrpaMM AEHCTBUH A1 poOoTa, KOTOpHIE
JaeT IPOrpaMMHUPOBAHUE, B UTOTe IIOTy4asi BO3MOXXHOCTh SKOHOMUU
BpeMeHH u Tpyno3arpar [2]. Ilpm 3TOM Hepemko CHenuamucThl
HATAJIKUBAIOTCS Ha OrpaHUYCHUS B BO3MO)KHOCTSIX
MpPOrpaMMHUPOBaHUS  POOOTOB,  CO3AAaHHBIE  NPOM3BOIAUTEIEM
CIeUualbHO, Kak Ul CHIDKGHWS  [opora  BXoia B
MporpaMMHUpOBaHUE pOOOTOB (IS YEIOBEKa HE3HAKOMOTO C TaHHOM
cdepoit), Tak W JUId TPOTUBOACHCTBUSA BIHSHHUS OTHOCHUTEIHHO
CIIOHBIX HPOrpaMM Ha MPOU3BOIUTEIBHOCTE U CKOPOCTh PEAKIIMU
pobora [3]. B TakoMm ciydae crenuanuct yriayonsercss B o0JacTb
TPaJULHUOHHOIO OAX0/a, HaxoAs 0ojiee MOLIHbIE U BbIpa3UTEIbHbIE
WHCTPYMEHTHl TNPOrPpaMMHUPOBaHMSA (TaKHe Kak TpaIdlMOHHBIC
s13b1KM TporpammupoBanus (C/C++/Python/Java) [4].
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Takum 00pa3oM, TEXHOIOTHYECKHH CHENUAINCT, MONTYyYUB
MOATrOTOBKY MO MPOMBIIUIEHHOH pOOOTOTEXHHUKE, PACILIMPSET CBOU
npodeccuoHaNbHbIC BO3MOXHOCTH u MPUXOAUT K
BBICOKOYPOBHEBOMY MIPOrpaMMHUPOBaHHIO poboTOB qyepe3
TPaIUIIMOHHOE TIPOrpaMMHpOBaHue [5], 3aTpauuBas MpPH ITOM
3HAUUTENbHBIE BPEMEHHBIE PECYpChl CBOM W JIEHEKHBIE PECypCHI
NPEINPUATHS, HO TIPU 3TOM IOJydash Takod HaOOp MHCTPYMEHTOB,
KOTOPBIM MOXXET MCIOIb30BaTh B 3aJaydax, JUKTyeMbIX YeTBepToi
MIPOMBITIIEHHOH peBomonueii [6,7]. Ilpu 3ToM B Takoil cxeme pocTa
€CTh 3HAUYUTENIbHbII IKOHOMUYECKHUM M MOTHBALIMOHHBIA TMOPOT,
00yCJIaBIMBAIOIIMNACSA JOJITMM OOYyYEHHEM U 3HAYUTEIBHBIM U
pPE3KUM TIepernajoM YpPOBHEW 3apIiuiaT MeXAy CIElHaNCTaMd B
Hayalie ¥ KOHIIE JAHHOTO OTpe3Ka MpoeCCHOHANBHOTO Iy TH.

CKOpOCTh M KayecTBO BHEAPEHHUS KOHIIENTOB YeTBepToid
TIPOMBITIUIEHHON PEBOJIONNH, KaK U B JTIO0OW JPYToH, ONpenesieTcs
KOJIMYECTBOM M KAadyeCTBOM BOBJICUEHHBIX Macc JIIoned B €€
ceeprieHne [8]. [loaTomy, WTOOBI yCKOPUTH TEPEXOA K HOBOMY
yKIamy,  HeoOXOAWMO  YCKOpPEHHE  ONHCAaHHOTO  Iporlecca
po¢hecCHOHATBHOTO pocra CIIEMAJIICTA, BJIAJICIOLLIET O
TEXHOJIOTUEH, B CIEIIUAINCTA, CIIOCOOHOTO €03/1aBaTh
pobOoTu3npoBaHHbIC (ABTOHOMHBIE M OTHENCHHBIE OoT Hero [9,10])
CPEICTBA UCIIOJHEHUS ATOM TEXHOJIOTMM JUIsl €€ THPaXUPOBAHUS U
MAacCOBOT'O BHEIPEHUSL.

Jia nocTrkeHus 3TOW ey B Ka4ecTBe pabodell THITOTE3Hl B
kommnann RCML Oplna mpuHsTa Clenyromas THIoTe3a: Pa3BepHyTh
HarpaBlieHre MPo(ecCHOHATFHOTO POCTa CIIEIHAINCTOB BMECTO «OT
TEXHOJIOTUU K MPOrpaMMHUPOBAHUIO» HA «OT MPOrpaMMHUPOBAHUS K
TeXHOIOTUW». JlaHHas THUMIOTe3a OblIa OCHOBaHA HA CIIEMYIOIIHX
MPEANnoChUIKAX: TEKyIllas MOMYJISIPHOCTh U MpHUBJIEKaTeNbHOCTH 1T
cheppl  TOpOXKAAaeT  OONBIOIOE  KOMHMYECTBO  CHEIHAIUCTOB,
BIIAJICIONINX MPOrpaMMUPOBAHHEM, B TO BpeMs KaK pacTer
MOTPEOHOCTh B aHAJIOTHMYHBIX CIICIUAIMCTaX B TEXHOJIOTUYECKOH H
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MPOU3BOACTBEHHO-TIPOMBILIIICHHON cepe. OmnbIT
MPOrpaMMHUPOBAHUSI HE3aBUCHMO OT MPUKIATHOH cdepbl MOXKeT
ObITH TONMy4YeH B Apyroil cdepe, Koropas oOnagaeT MEHBIIEH
BBICOTOM MOPOTOB IPH IEpeXoje OT Oojiee HU3KOTro YpOBHS K Oolee
BBICOKOMY.

Ha ocHoBe paHHOW rHMOTE3bl OBUT CHOPMUPOBAH HWHOM
BXOJMHOW mpoduiab oOydaromerocs: croenuanuct u3z IT-cdepsi,
npoheCCrOoHaIbHO BJIACIOIIN I TPAAULIAOHHBIM
MpOrpaMMHUpOBaHUEM (M €ro HMHCTPYMEHTaMM) M  HWIIyIIU{
NMpUMEHEHHE CBOMM  HaBblkaM B Oojiee  HOBOW  cdepe
«poboroTexHuku B pamkax Industry 4.0» c 1eibI0 MOMCKa HOBBIX
HaTpaBJIeHH TPo(decCHOHAIBHOr0 pocta (a Kak CIEACTBHE —
YPOBHSI TOX0/1a), TaK M yXOAa OT KOHKYPEHIINU B YK€ HACHIIAeMOH
IT cdepe. Omnako mpu STOM HE HMEIOIUI 3HaHWA B cdepe
MIPOMBIIIUIEHHOW POOOTOTEXHUKH B POOOTH3IUPYEMOI TEXHOIOTHH.

AHanornuHo ObIT cHhOPMUPOBAH MOXOKHH «IIE€PEBEPHYTHIN»
WAl oOy4eHHs: CHEUalNCTy MAaHHOTO Hpodwmis xaercs camas
0asoBass W oOmias (T.e. chOpaBemIMBas IS BCEX THUIIOB H
NPON3BOJMTENCH) IOArOTOBKA IO KHHEMAaTHKE W YCTPOHCTBY
MPOMBIIIIEHHOTO po00Ta, a Takke MPUHIMIBI B3aUMOJCHCTBUS C
HUM Ha TPOrPaMMHOM YPOBHE C IOMOIIBIO YyXE IOCTYIHBIX H
HanOonee BBIPA3UTENBHBIX HHCTPYMEHTOB IPOrPaMMHPOBAHUS
(tpamutmmonnsle  SI1). Takum oOpa3zoMm OTOpachHIBAIOTCS 3HAHUS
cpensl W TNPHEMOB NPOrPAaMMHUPOBAHMSA, CHEHU(DUYHBIX IS
OTIENBHBIX IMPOM3BOMUTENEH, M B TO K€ BpeMs HAKIaJbIBAIOIINX
OrpaHNYeHHs] Ha BO3MOKHOCTH TIPOrPaMMHUPOBAHHUS POOOTOB.

OTH ke 3HaHMSA ObUTM OB OTOPOIIEHBI M B TPAIUIIMOHHOM
NyTH, HO TaM OHU HEOOXOAMMBI KaK IPOMEKYTOYHAs CTYNEHb
npoeCCHOHABHOTO POCTa CIIeHaIncTa. B m1aHHOM ke ciydae sta
CTyIIEHb y)€ TIpeoJoiieHa 3a CYET ONbITa MPOrpPaMMHPOBAHUS
cnenquanucra, norydeHsoro B IT cdepe u orrpaHciupoBaHHOrO Ha
chepy poOOTOTEXHUKH.
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Takolf moaxoJ pa3uTENbHO COKpAIllaeT 3aTpaThl PECYpCOB Ha
oOy4yeHue, CBOJI BeCch Iepuoja oOydeHusl Kk 8-16 akajaeMHUYeCKUM
gacaM paboOTBl ¢ TmpernojaBareieM (TEOpUs W TMPaAKTHKA), C
MocTIeyIoIIel caMOCTOSITeNTbHON NpakTukoi B Teuenune 40-80 gacos
(maHHBIC TMOJIyYEHBI HA OCHOBE OOYy4YCHHsI  CICLHUATHUCTOB
®dopmukallad, u kad. Ceapku [THUITY). OqHOBpEMEHHO C 3TUM OH
He co3fgaeT OONBIION pa3HUIBl YPOBHEH 3apIuiarT  MEKIy
CIICNaJIMCTOM Ha BXOA€C M Ha BbIXOAC, IIO03BOJIAA IICPECHHUMATH
CHEIUAJIUCTOR U3 OTHOCUTEIILHO JOPOroi cephl, HO B TO K€ BpeMs
yaep>xuBaTh pacxonsl o 311 Hike 4eM B MEepBOM — TPAJAUIIMOHHOM
— IIYTHU IOATOTOBKH CIICHHUAJIMCTOB I10 pO6OTI/I3aHI/II/I. OTMCTI/IM, qTOo
B TPaAWIIMOHHOM IOAXO0JE pa3Huiia ypopHei 311 MOXeT cOCTaBIsATh
10 200%, a B maraOoM — 10-20%.

OnmHako, OH HE JIMIIICH HEIOCTaTKOB, KIIFOYEBOH M3 KOTOPBIX
KpPO€TCA B OIIYCKaHHUUN TEXHOJIOTHUECKON IMOATrOTOBKHU, KOTOpas B
TPaJAUIIMOHHOM CIy4ae MPUCYTCTBYET MO YMONYaHHUIO M3HAYAIBHO.
HemocpencTBeHHO B pelieHHH pOOOTH3AIMM  TEXHOJIOTHYECKOU
3a/a4¥l Ha TIPEANPUSATHH, 3TO KOMIEHCHPYETCsl CO3MaHNeM TaHAeMa
W3  CHOeuanucTa 10  TEXHONOTMH W CIe[UalucTa 10
BBICOKOYPOBHEBOMY MIPOrPaMMHUPOBAHHIO poboTOB. 3to
YBEIMYMBAET YHUCIIO 33/ICHCTBOBAHHBIX CHELNHAINCTOB B IPOEKTE
poboTn3annuu, HO TAaKOM TaHIEM BCe em€ OCTaeTcs JEIIeBJe, YeM
OJINH CTICIIUAIIHCT, PO 110 TPAAUIIMOHHOMY ITyTH.
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TEACHING INDUSTRIAL ROBOT PROGRAMMING IN
THE RCML COMPANY, BEST PRACTICES

Tiulkin Mikhail V.

RCML LLC, 12, Monastirskaya st., lit. A, of. 60, Perm, 614000, Russia,
tulkin@rcml.tehc

High-level programming of industrial robots can be made in a
separate independent discipline, since it strikingly differs from both
classical programming (development of computer programs) and
low-level programming of controllers. In the first case, it is
distinguished by the presence of a robot that is an autonomous
machine — a material object that is subject to outside influence of the
real world and reacts independently to this effect. The difference
from low-level programming of controllers is that these reactions are
set and stored.

High-level programming has a targeted and applied nature. It
assuming that the execution of the program is the goal that set of
prescriptions for a self-contained performing unit or set of these units.
The applied level will not be entirely correct name for this level,
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since it also describes group, hierarchical and role reactions that
which may be independent on the application task.

In terms of industrial robotics: robot — is a monolithic completed unit
with already pre-programmed a low-level behavior laid by the
manufacturer, and high-level programming of robot is performed by
system integrator or end-user (industrial enterprise) for his
technological tasks.

This article discusses practical approaches to training staff in the

discipline of high-level programming of industrial robots. These
approaches was developed empirically in the company RCML.
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VK 37.017.91

PASBUTUE HAYYHO-TEXHUYECKOI'O TBOPYECTBA U
ET'O B3BAUMOCBA3b C PEAJIBHBIM CEKTOPOM
9KOHOMMKHA

Xanamose Braoucnae Huxonaesuu

PAOP (Acconmanusi paGOTHHKOB U OPTraHU3aIHHA, HCTIONB3YIOIINX
KOHCTPYKTOPBI 00pa30BaTeIbHON POOOTOTEXHUKHU B YI€OHO-
BocnuTaTeapHOM mporecce), 105523, Poccust, r. Mockga, yi. IllenkoBckoe
mocce, 1.100/1, 0h.2067, halamov77@gmail.com

«IKaP» yHuKanpHOE BCEPOCCHUMCKOE NBMIKEHUE, HAIlpaBICHHOE Ha
MOATOTOBKY Oyaymmx WHXXEHEPOB, KOHCTPYKTOPOB,
palMoHAlIM3aTOpOB H  m3o0perareneid. Ilpm  moaroroBke K
COPEBHOBAHUAM KOMAaH/Ia IOCEIMIAET MPOMBILUICHHBIE NPEANPUATHS,
3HAKOMHUTCS C TEXHOJOTMYECKUMH  TIPOIleCCaMH, a  3aTeM
MOJIEIUPYIOT COOCTBEHHYIO POOOTOTH3MPOBAHHYIO JIMHHUIO, BHOCST
CBOHM TIPEIUIOKEHUS 0 YCOBEPIICHCTBOBAHUIO MPOU3BOJICTBEHHOTO
mpoiiecca, a 1mociie oGopMIISIOT BCE HCCICIOBAHUS B MHIKCHEPHOMH
KHUTE. Bech mpollecc MOATOTOBKA KOMaHABl K COPEBHOBAaHMSIM,
HauymHas OT WJACH TIPpOoeKTa M 3aKaHduBas O¢OpMIICHHEM
MHKCHEPHOM KHWTH — 3TO M €CTh Ta camas, peallbHO JICHCTBYIOIIA
MOAETh  COTPYOHHYECTBA  OOpa30BaTEbHOM  OpraHU3allMd |
MIPEATIPUATHSA, KOTOPYIO TaK JaBHO BCE HCKAIH. OJTO MEXaHH3M
He(hOpMaJTbHOTO 3HAKOMCTBA IIMKOJIBHUKA C IPOMBIIUICHHOCTHIO
peruoHa, ACHCTBEHHBIM CHOCOO IIOKa3aTh MOJOJOMY YEIIOBEKY
BO3MOXKHOCTH  CaMOpeaJM3allid Ha TPOM3BOACTBE, IyTh K
OCO3HAHHOMY BEIOOpY mpodeccuu. B HacTOSIIMIT MOMEHT AaHHYIO
MOJZIENb  BEIMKOJIETHO  WCIONB3YIOT  YUPEKICHUS-yIaCTHUKH
copeBHoBanuii «KaPy.

KitoueBrie cioBa: p060TOTeXHI/IKa, HWHKCHCPHBIC KaAPbl

© Xamamos B.H., 2018
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Hama opranmsanus yxe 6onee 15 ner 3aHMMaercss BOpocamu
TEXHOJIOTMYECKOro 00pa3oBaHMs IIKOJHHUKOB. 3a 3TO BpeMs H
pOOOTOTEXHHKa MNPOYHO BONUIA B  IIKOJBHYIO JKU3Hb, H
TEXHOJIOTUYECKOe TPOEKTHOE O0pa30BaHHE YBEPEHHO BXOIUT B
00pazoBaTelbHbIC YUPEKICHHS: TOSBISIFOTCS HOBBIE (POPMBI PaOOTHI
C AETbMHU W MOAPOCTKaMU. Ha myTH WHKEHEpHOro 00pa3oBaHUs
y4aluxcsi COBMECTHO € KOJUIETaMH MBI PELIMIIM MHOXKECTBO 3a1ad.
Ho cymectByer mpoGiema, KoTopasi /10 HEJaBHETO BPEMEHH HE
TOJILKO HE MMeJa MPaKTHYECKOT0 PEelIeHus], HO Jae TeOpETHUSCKHH
MOJXOJl K e PEelIeHUIO BBI3BIBAJI Yy HAC, Jia W He TOJNBKO y Hac,
OTPOMHOE KOJIMYECTBO BOMPOCOB u TnpodieM. Peubr wuper o
3aBepIIaroleM 3BeHe B Iemouke KOHIEenuu «OT JIETCKOro canua Jio
MPOM3BOICTBA» — CBA3KE C MPou3BOACTBOM [1]. Mbr He Oymem
ceifuac TOBOPUTH O TaKHUX Q)opMax KaK 3KCKYpCHA, UJIK 3aHATUA 110
npodopueHTaMA. OTO BCE pPa3oBble MEPONPHATHA, KaK HX
MPOBOJNUTH 3HAIOT M MOHUMAIOT Bce. Ho Ha 3TOM, Kak NpaBumio,
COTPYAHHYECTBO C MPEANPUATHIMH 3aKaHIHBACTCSL.

CIOXXHOCTh KaK pa3 M COCTOMT B BBICTPAMBAaHHU CHCTEMHOMN
paboTEHL.

JleficTBUTENIPHO, HY KaK HaJaXWBaTh OTHOIICHUS, €CIIH
OOJBIIMHCTBO TPOMBINUICHHBIX TPEANPHATHH 3a4acTyiO SIBISIOTCS
POKUMHBIMH OOBEKTaMH, M JUI TIOCEIICHHS 3aBOJIOB TPYIIIONH
IIKOJIbHUKOB JIa)K€ B paMKaX O3HAKOMHUTEIBHOH 3SKCKYPCHH C
MIPOM3BOICTBOM, TPEOYIOTCS OONBIINE YCUITHS H BPEMSI?

Te, xro 3aHUMaercsi BOMPOCAMH  NPOPOPUEHTAIUI
IIKOJBHUKOB ~ XOpOIIO  3HAIOT, YTO  HAa  TPEANpPUATHAX
B3aUMOJICHCTBHEM € 00pa3oBaTENbHBIMH OpraHu3alusIMU
3aHMMAETCs CTy)K0a MepcoHaNa M KOrja BCTaeT BOMPOC O TOM, YTO
HYKHO KaKUM-TO 00pa3oM IPOBOANTH pabOTy CO MIKOJILHUKAMH, OHH
9TOr0 MYTalTCs W HAYMHAIOT CCBUIATBCS HAa CBOM  YHCTO
MPOU3BOACTBEHHBIE MPOOJIEMbI, KOTOPBIX, NEHCTBUTENHHO, XBATAET
[2]. Tak uyTO ke HyXHO chenaTh 00pa30BaTEIBHON OpraHHW3allWy,
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9ToOBl 3Ta Ba)kKHAs COCTABIAIOMIAs Y4eOHOTo TMpolecca Bce-TaKu
Obl1a peanu3oBaHa?

Kak HU cTpaHHO, OTBET OKa3ajCs Ha MOBEPXHOCTH, HO ILIH
MBI K HEMYy IyTeM JOJTHX Mpo0 M OMHUOOK, ¥ YTO WHTEPECHO,
POAMIICS OH HE B CTEHAX Y4EOHBIX KJIACCOB M HE HA MEJAarorHuecKhx
COBETaX, a Ha TBOPYECKMX IUIOMAJAKAX MpPU TMOATOTOBKE K
copeBHoBanusM «MKaP» (Muxenepusie Kanper Poccun). MoxHo
nogymMaTh, a Kakoe OTHOIICHHE WMEIOT COpPEBHOBAHHS IO
POOOTOTEXHHUKE K MPOMBIIUICHHBIM TpennpusatusimM? Okas3bIBaercs,
camoe TpsMOe.

Haunem c toro, uro copesnoBanus «/KaP» He Tonpko u He
CTONBKO TPO pPOOOTOTEXHHKY. JTO YHHUKAJIHHOE BCEPOCCHUHCKOE
JBUKCHUE, HAIPaBJICHHOE Ha TMOATOTOBKY OYyIyIIMX HHYKEHEPOB,
KOHCTPYKTOPOB,  paIllMOHAN3aTOpoB MW  m3o0perateneii. [lpum
IIOATOTOBKE K COPCBHOBAHUAM KOMaHIa JOJIDKHA  IIOCCTUTH
IIPOMBIIIIIIEHHOE HPEAIpUATHE, MIO3HAKOMUTECS c
TEXHOJOI'MYECKMMHU  IIpoLleccaMH, a 3aTeéM  CMOJEIUpPOBaTh
pOOOTOTU3MPOBAHHYIO JIMHUIO, BHOCS CBOM IIPEIJIOKEHUS 110
YCOBEPIIEHCTBOBAaHUIO IIPOM3BOJCTBEHHOIO Ipolecca, a I0TOM
ohopMUTh Bce HCCIEHOBAHHMSI B HWHKCHEpHOW KHHTe. [[ms Takoit
paboThl HEOOXOAMMO IMOOOIMIATHECS C HWHXKCHEPAaMH, TEXHOJIOTaMHU,
KOHCTPYKTOpPaMH, IPOU3BOIACTBEHHUKaMU. IIoHATH, KTO M ueM
3aHUMAETCsI Ha MPENIPUATHH, KaKUe CIIELUaNIUCThl HA HeM padoTaroT,
Kakue 3ajaud pemaror [3]. DTo coBceM He MOXOKE Ha MPOCTYIO
9KCKYPCHIO, TZl¢ 3aMyYEHHBI HHXXEHep OeroM NpPOBOAUT TPYIILY
LIKOJIBHUKOB TI0 LIEXY U CTapasch MEpeKpUYaTh LIyM palboTaroIux
MaIlliH O3BYYMBAeT HHUYEro HE TOBOpSIIUE JeTAM LUPpbl H
MOKa3aTelu.

Becp mpomecc MOArOTOBKM KOMaHABI K COPEBHOBAHUSM,
HauWHas OT MJEeH [poeKTa W 3aKkaHuuBass O OopMIICHHEM
WH)XEHEPHOH KHHUTH — 3TO M €CTh Ta caMmasl, peabHO JAeHCTBYIOLIAs
MOJeTb  COTPYAHMUYECTBA OOpa3oBaTENbHOW  OpraHW3aludd U
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NpEeaNpUATHs, KOTOPYIO TaK JaBHO BCE HCKajM, HO BOIUIOTUTH B
KHU3Hb HE CMOIJIM. OJTO MEXaHW3M He(POpPMaIbHOTO 3HAKOMCTBA
LIKOJILHUKA C MPOMBIIUICHHOCTBIO PETHMOHA, ACHCTBEHHBIH Crocod
M0Ka3aTh MOJIOZIOMY YEIOBEKY BO3MOXHOCTH CaMoOpealu3allii Ha
MPOU3BOJICTBE, MyTh K OCO3HAHHOMY BbIOOpY mpodeccun [4]. B
HaCTOAIIMM MOMEHT JaHHYI0 MOJENb BETUKOJIETHO HCIOIb3YIOT
yUpeKAeHUA-yyacTHUKH copeBHoBaHUU «KaP». B uyem xe
YHUKQJIBHOCTh TAKOT'O OIbITa?

Camoe T7aBHOE, YTO BCE B3aMMOJIEHCTBHE C TMPENNPUITHEM
CTPOUTCA TIO O4YEHb NPOCTOMY IUIaHy. J[aHHBIN MaH CONEPKUT
HEOONBIIOE KOJIMYECTBO MEPOIPHUATHH, aOCONOTHO TOHSTHBIX
aIMUHUCTPAIMU TPEANPHUSATHS W HE MYraloluXx pPyKOBOACTBO
OONBIINMH BPEMEHHBIMU M MaTepUaIbHBIMU 3aTPaTaMHU.

BTopoit MOMEHT — BCe 3TO MOXHO O4Y€Hb JIETKO PEaIn30BaTh B
JM000M permoHe M abCoMOTHO B JIIOOOM ydpexaeHuH. B mpoekrte
«nxeHepHble Kaapbl Poccum» NPUHUMAIOT y4acTHE Jaxe
BOCIIMTAaHHUKHU JIETCKUX CaJioB, a pecypcHble HeHTphl «UKaP»
pacrioniokeHsl  yoke B 40 cyOwekrax Poccmiickoit Demeparmi.
CeromHst MBI C TOPAOCTHIO MOXKEM CKa3aTh: Y HAC €CTh YHHUKAJIBHBIN
OIBIT PaboOTHl 00pa30BaTENbHBIX OPTaHU3ALWN C TMPEIINPHITAIMHY,
MBI TOTOBBI MOAETUTHCS YHH(PHUIMPOBAHHBIM [JIAHOM
B3aMMOJICHCTBHS], o0pa3lfaMu  THIIOBBIX  JIOKYMEHTOB u
METOJAMYECKAM COINPOBOXKACHUEM CO BCEMH, KTO 3aXO4eT MPUHATH
yuactue B npoekte «HxeHepHble Kaapel Poccumy.
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DEVELOPMENT OF SCIENTIFIC AND TECHNICAL
CREATIVITY AND ITS INTERACTION WITH THE REAL
SECTOR OF ECONOMICS

Halamov Vladislav Nikolaevich

RAER The Russian Association of Educational Robotics, 454031, Russia,
Moscow, Schelkovskoye highway, 100/1, office 2067,
halamov77@gmail.com

«ICAR» is a unique all-Russian movement aimed at training future
engineers, designers, innovators and inventors. When the team is
preparing for the competition, it visits industrial enterprises, gets
acquainted with the technological processes, and then simulates their
own robotized line, makes their suggestions for improving the
production process, and then makes out all the studies in the
engineering book. The process of preparing a team for competitions,
starting from the idea of the project and ending with the design of the
engineering book — this is the real model of cooperation between the
educational organization and the enterprise. This is the mechanism of
informal acquaintance of the schoolchild with the industry of the
region, an effective way to show young people the possibility of self-
realization in the workplace, the path to a conscious choice of a
profession. At the moment, this model is perfectly used by the
institutions participating in the «|ICAR» competitions.

Key words: robotics, engineering staff
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VJIK 37.031.4

3HAYEHME U ITPOBJIEMbI COPEBHOBATEJIbHOM
POBOTOTEXHUKHA B CUCTEME JONOJIHUTEJIBHOI'O
OBPA30BAHMSA IKOJIBHUKOB

Llaxupvsinos 20yapo anucosuy, Jamunos Azam Xarumosuu,
Anoxuna Bepa Huxonaesna

CrepauraMakckuii Gpuinan balkupckoro rocy1apcTBEHHOr0
yauBepcuteta, 453103, Poccus, Pecniyonmuka Banikoprocras,
r. Crepnuramax, mp. Jlenuna, 49, eddydan@mail.ru, toltekplus@mail.ru,
veranohina@bk.ru

B pabore n3mokeHa 3HAYMMOCTh COPEBHOBATENHHOU POOOTOTEXHUKU
IpH  OpraHu3amuu  y4eOHOHW  JEATEIbHOCTH B JETCKOM
pobororexHuueckoM 1eHTpe. OTAeIbHOE BHUMAaHUE YIEIAETCS
BONPOCY MONYJIApH3AaIllMK JaHHOTO BHJA JEITCIBHOCTH Cpeau
HAaYMHAIONIUX FOHBIX POOOTOTEXHUKOB. YIIOMHUHACTCI O TaKOM
3HAYUMOM  ©KErOJAHOM  MEPONPUATHH B  MHpPE  JCTCKOM
poboroTexHukHd, Kak Bcepoccuiickuii (dectuans «Pobodect». B
paMKax JaHHOTO MEPOIPHUATHS HauHWHAIOIINE POOOTOTEXHUKH MOTYT
HCIBITaTh CBOM CHJIBLI B Hampasienusx «Hello, Robot!». B 1o xe
BpeMsl HMeEETCS psAn [poOJieM, CBS3aHHBIX C OTCYTCTBHEM
OTCUECTBEHHOM  MaTepHallbHOM 0a3el i1 0Opa3oBaTENbHOM
pOOOTOTEXHUKH.

Kurouenie CIIOBA: COpPEBHOBATENbHAS pOOOTOTEXHUKA,
JOTIOITHUTENTFHOE 00pa30BaHue

B HaCTOAIICC BpeEMs B paMKax JOITIOJTHUTCIIBHOI'O
06p330BaHI/I$I IMKOJIBHUKOB OJAHUMHU U3 TICPCIICKTUBHLIX B IIJIAHE
BOCIIMUTaHWUA MW  IIOATIOTOBKH 6y,[[y1]_II/IX HWHKCHCPHBIX  KaJIpOB
SABJIAKOTCA nporpaMmMbl oo pcaiinzanuu O6paSOBaTeﬂBHOfI

© IllaxupesHOB 3./1., JamuuoB A.X., AHoxuHa B.H., 2018
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pobortorexuukn. C KaXIpIM TOAOM IO CTpaHe BO MHOTHX
peciyOIUKaHCKUX, OONACTHBIX M PAalOHHBIX IICHTPAX IOSIBJISFOTCS
HOBBIC KPYXKKUA M TEXHONAPKH, B KOTOPHIX JIETH MOT'YT 3aHHUMAThCS
POOOTOTEXHUKOM.

J1J1s IOBBIIICHUST YPOBHS KaK IEIaroros, Tak U JeTeH BaKHBIM
SBIISIETCSL  y4acTUE OHBIX POOOTOTEXHHKOB B  Pa3lIMYHBIX
COPEBHOBATEIILHBIX MEpOIPHUATHUSIX. CopeBHOBaHUS o
POOOTOTEXHHUKE MO3BOJSIET PAa3BUTh y LIKOJIBHUKOB HE TOJNBKO
MPAaKTUYECKUE KOMIIETEHIIMM 10 COOpKEe M MPOrpaMMHPOBAHHIO
poOOTOB, HO W CIIOCOOHOCTH padoTaTh B KOMAaHJE, HAaXOIUTh B
YCIIOBUSIX OIPAaHUYEHUN OPUTHHAJIBHBIE PEHIEHUS I TOW WM MHOU
CIIOPTUBHOM 3aJ1auH.

Ha  cerogusmumii  JOeHp I HAYMHAIONIMX  FOHBIX
pPOOOTOTEXHMKOB OHMM M3 TMONYJISPHBIX MEPONPHITHH 10
COpEBHOBATENbHON pPOOOTOTEXHHKE SIBJISIETCS €XKEroJHbIN
pobororexHudeckuii GpectuBanb Pododect [1]. HaunHaromue 1oHbIe
POOOTOTEXHUKH B paMKax JJAHHOTO (DeCTUBAJISl MOTYT HCIBITAThH ce0sl
B Takux HampasieHusx «Hello, Robot! Lego» u «Hello, Robot!
Openy». Cepus copesHoBaTenbHBIX Mepompustuii «Hello, Robot!
Lego» u «Hello, Robot! Open» 6pu1a cozmana IlIporpammoit
«Pobororexankay [2] ¢ HENbI0 BOBJICUCHHS HOBBIX YYACTHHKOB B
KOMIUTIEKC Y4eOHBIX W CIIOPTUBHBIX Meponpustuii Bceepoccuiickoit
[Iporpammer  «PoOoTOTEXHUKA: WH)KEHEPHO-TEXHUYECKUE KaIpHI
WHHOBaIMOHHONW Poccum». Bospacraas rpymma «Hello, Robot!
Legoy» [3] or 9 mo 12 yreT B 3aBUCUMOCTH OT TUCITUATIIHHEL.

Ecnu nepBoe HampaBlieHHe OPHEHTHPOBAHO HA COPEBHOBAHMS
C WCIONBb30BaHUEM POOOTOTEXHWYECKHX KOHCTPYKTOPOB W3 CEPUU
LEGO Mindstorms, To BTOpoe mpemnoaaraeT HCIoiIb30BaHue 000
poboTorexuuueckoil iatdopmsl 3a uckimouerneM LEGO. 3Oto, c
OHOW CTOPOHBI, [IA€T BO3MOXHOCTh TMPHHITH y4dacTHE B
COPEBHOBAaHMSX JETCKUM KOJJICKTUBAaM, OpPUEHTHPOBAHHBIX Ha
«HEJIETOBCKHE» KOHCTPYKTOPHL, a C Jpyrodi — BO3MOXHOCTb
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OTEUECTBEHHBIM IPOW3BOIUTENSIM POOOTOTEXHUYECKUX HAOOPOB MU
KOHCTPYKTOpPOB ~ KOHKypupoBath ¢ mpoaykuumedt LEGO. K
COXKaJICHUIO, HaJI TMOCTICHUM OTEYECTBEHHBIM MPOU3BOANUTENSM €Il
MHOTO M MHOTO pa0OTaTh Kak B IJIaHE KayecTBa, TaK M B IUIAHE
CTOMMOCTH HAa0OpoB, H©X (YHKIMOHAILHOCTH ¥  HAIWYAEM
COOTBETCTBYIOILIETO MPOrPAaMMHOTO 00€CIICUEHHMSL.

B 3axmouyeHun xotenoch Obl OTMETHTH PSI  CUCTEMHBIX
npobnem. [lepBas 3akmodaercs B TOM, YTO OTKPBITHE B CTpaHe
OONBIIOT0  YHMCIIa  JIETCKAUX  OOpa30oBaTENbHBIX IIEHTPOB IO
pOOOTOTEXHHKE O0003HAYWIIO KpaWHWH Je@UIUT MeNarorop —
MOJrOTOBIICHHBIX CIIEIUATIMCTOB sl PabOThl C JACTHbMH. Y UUTHIBAS
TO, YTO B CHCTEME BBICIIEro 00pa30BaHUS CTPAHbI MPAKTHYECKH HET
OIbITa peaM3aiu o0pa30BaTENbHBIX NPOTpPaMM JUIS IEaroros
JOTIOJTHUTENTFHOTO  00pa3oBaHUsi 1O POOOTOTEXHUKE, BEIYIIHM
By3aM PErHMOHOB HEOOXOJMMO OpPTaHWU30BaTh COOTBETCTBYIOIIUE
Meroaudeckue Kagenpbl M KaKk MOXHO CKOpee IPHUCTYNUTh K
pa3paboTKe M peaju3allMd Takux Iporpamm. Bropas, u He MeHee
BakHas IpoOsieMa, 3aK/IOYaercss B TOM, 4YTO JUId Pa3BUTHUS
OTEUECTBEHHON POOOTOTEXHUKH y HAac B CTpaHe HE CYLIECTBYET
HHUKAKOH CHCTEMAaTH3WPOBAHHONW OTEUYECTBEHHOH 00pa3oBaTeIbHON
MaTepHuaabHOM Oa3bl JUIA LIKOIBHUKOB M CTYJEHTOB. JTO Kacaercs,
MPEXIE BCEro, NIEKTPOHHBIX KOMIIOHEHTOB, MHUKPOKOHTPOJLIEPOB,
JJEKTPOMEXaHNYECKUX HPHUBOJIOB, MCTOYHUKOB NMUTaHMA U T.A. A
caMoe TIJIaBHOE, AJSl TOro, YTOObI COBEPIINTh HHIYCTPHAIBHBIN
CKauoOK, B TOCYJApCTBE HET BHATHOHM CHCTEMBl IIOATOTOBKH
yyammxcs OT IIKOJBHOW CKaMbH [0 COBPEMEHHOIO HHIKEHepa
POOOTOTEXHUUECKUX CHCTEM.
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VALUE AND PROBLEMS OF COMPETITIVE ROBOTICS IN
THE SYSTEM OF ADDITIONAL EDUCATION OF SCHOOL
STUDENTS

Shakiryanov Eduard D., Daminov Azat H., Anohina Vera N.

Sterlitamak branch of the Bashkir state university, 49, Lenin av.,
Sterlitamak, 453103, Russia, eddydan@mail.ru, toltekplus@mail.ru,
veranohina@bk.ru

In this work the importance of competitive robotics at the
organization of educational activity in the robotic center for children
is stated. Special attention is paid to a question of promoting of this
kind of activity among the novice pupils. It is mentioned about
significant annual action in the world of childrens' robotics as the
All-Russian «Robofesty festival. Within this action novice pupils can
test the strength in the directions «Hello, Robot!». At the same time
there is a number of problems, connected with the lack of domestic
material resources for educational robotics.

Key words: competitive robotics, additional education.
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