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T. B. Huxumuna

AHHOTaUuA

MpoLuecc HaKoNAEHUA 3HAHWI NPUBEN K 3HAYUTESIbHOMY
pocTy o6bema MHGOPMALLMK, KOTOPbIN HAaXO4UT CBOE OT-
pajkeHne B coaepKaHun obpasoBaHua. Hosas yyebHan
MHPOPMaLMA HOCUT MEXOUCUMNIMHAPHBIA XapaKTep.
MpoABneHMAMN MEXAUCUUNAMHAPHOIO NOAX04A B CO-
BpemMeHHOM 06pa30BaHUN ABAAIOTCA BHEYPOUHbIE KypCbl
No pobOTOTEXHUKE, TEXHUYECKOMY KOHCTPYMPOBAHUIO U
MOZEe/IMPOBAHMIO, MPOTrPAMMMUPOBAHUIO MUKPOKOHTPO-
nepos, undposbim nabopaTopmam, HAHOTEXHONOTUAM U
KOMMNbIOTEPHOMY MOZAENNPOBAHUIO, PU3NKO-MATEMATU-
YyecKas NoAroToBKa obyyaloWmMXcA C Lenblo NPoAo/IKe-
HWA y4yebbl B By3e, popmmupoBaHMe ecTecTBEHHO-Hayu-
HOW rpaMoTHOCTM y4yawmxca. COBpeMeHHbIMWU KoHLen-
LMAMW peanm3aumm MeXAUCLMNINHAPHOIO Noxoaa As-
naotca STEM-o6pasosavne n HBUKC-KoHBepreHums.
Lenb paHHOM cTaTbM — onucaHue obpasoBaTesibHbIX
NPaKTUK, OTPaXKatoLWwmux NPUMEHEHME MEKANCLUNANHAP-
HOro noaxofa B LWKo/JbHOM obpasoBaHuu. MpueeaeH-
Hble maTepuanbl ABAAKOTCA Pe3y/bTaTOM aHa/M3a Hayu-
HOW AnTepaTypbl, HAbAOAEHWUI 33 AEATENBHOCTbIO KON
N yupexaeHWin [ONONHUTENbHOro 0b6pa3oBaHuA, pe-
3y/bTaTaMy COBCTBEHHOM NPaKTUKKU aBTopa no obydye-
HUWIO CTYAEHTOB NeJarorMyeckoro Bysa B COAEprKaTeslb-
HbIx nonax STEM-o6pasosaHua u HBUKC-koHBepreHumu.
B pesynbTate npoBeAeHHOro wucciepoBaHWa 060CHO-
BAHO, YTO B HacToALEee Bpema co3aaHo 6onbluoe Koau-
YyecTBO y4ebHO-MeToAMYECKMX MATEPUANoB ANA peanu-
3aUMM MEXOMUCLUMNINHAPHOIO NoAaxona, AaHHble cpef-
CTBa COAEep)KaTeNbHO COOTBETCTBYIOT KOHLENUMAMm
STEM-o6pa3oBaHua u HEUKC-koHBepreHuuun. Tpaanuu-
OHHAs MOAFOTOBKA MO LWKOJIbHbIM MNpeameTam «pu-
3MKa», «MaTeMaTuKa», «MHbGOpPMaTUKa» ANA NONYyHeHUs
WHXEHEPHbIX U GU3UKO-TEXHUYECKUX CNeLnanbHOCTel B
By3€ TaKXe HOCUT MEXAUCUMMIMHAPHBLIN XapakTep.
Hanbonee 3dpdeKTUBHbIM MHCTPYMEHTOM peannsaumu
MEXANCUMNANHAPHOIO NOAX0o4a fABAAeTcA obyvyeHue
LIKO/ZIbHMKOB MO Nporpammam AONOSHWUTENbHOro obpa-
30BaHuA. Cpeay BCcex MeXAUCUUNAMHAPHBIX Hanpas/e-
HUI JOMONHUTENIbHOTO UHXXEHEPHOro U GU3UKO-TEXHU-
Yyeckoro 06pas3oBaHUA WKONbHUKOB BHUMAHMUA 3aCayKK-
BaeT pobOTOTEXHMKA KaK O HA U3 K/OUYEBbIX TEXHOOTUI

yeTBepTOM  MpPOMbIWAEHHON  pesostounn.  EcTe-
CTBEHHO-HAy4yHaA rpPaMOTHOCTb ABMAETCA K/HOYEBbIM
Hanpas/feHMeM pPeanusauunm  MeXxAuCUUNIMHAPHOIo

NnoAxoZa Ha ypoBHE OCHOBHOro obpasoBaHus. TeopeTu-
yecKas 3HaYMMOCTb CTaTbW COCTOMUT B YTOYHEHUU COAEp-
YKaTe/IbHOW COCTaBAAOWEN MEXANCUUNIMHAPHOTO NOA-
X043 B LWKOAbHOM 06pa3oBaHUKM Aaa npodopueHTaLmm
yYalLMxcs B BblbOpe aKTyasbHbIX MHXKEHepPHbIX U ¢u-
3MKO-TEXHUYECKUX CrneumanbHocTen. MpaKkTuyeckas 3Ha-
YMMOCTb 3aK/HOYaEeTCA B ONUCAaHMM COBOKYMHOCTU COBpe-
MeHHbIX 06pa3oBaTeNbHbIX NPaKTUK, KOTOpble Heobxo-
AMMO BK/OYaTb B MOAFOTOBKY OaKanaspuaTta U maru-
CTpaTypbl HanpasneHus «lleparornyeckoe obpasosa-
HMe» no npoduasam, cBasaHHbIM ¢ 0byyeHnem duU3mKe,
MaTemaTuke, MHPopmaTuKe.

KnioueBble cnoea

MEXONCUMNANHAPHBIA noaxod, poboToTexHMKa, npo-
rPaMMMpPOBaHME MUKPOKOHTpONEp, undposblie nabo-
paTopuKn, ecTecTBEHHO-Hay4yHasa rPamoTHOCTb, GU3MNKO-
MaTemaTUyecKan NoAroTOBKa yyalLMXCa.

bnaropapHocTu

ABTOp BblpaxkaeT 6narogapHocTb M. B. MoTanoBomn, A0K-
TOpY NeZarorMyeckux Hayk, npopekTopy no obpasosa-
TeNbHON peATenbHOCTM HOXKHO-YpanbCcKoro rocypap-
CTBeHHOro yHusepcuteta (HUY), 3a naeu, Kotopbie nernu
B OCHOBY NPOBEAEHHOr0 Hay4YHOTO UCCIeA0BaHMA.
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Abstract

The process of knowledge accumulation resulted in a sig-
nificant increase in the amount of information, which is
reflected in the content of education. New educational
information is interdisciplinary in nature. The forms of in-
terdisciplinary approach in modern education are extra-
curricular courses on robotics, technical construction and
modeling, microcontroller programming, digital labora-
tories, nanotechnology and computer modeling, physical
and mathematical training of students to continue their
studies in universities, formation of students' natural sci-
ence literacy. Modern concepts of interdisciplinary ap-
proach implementation are STEM-education and NBICS-
convergence. The aim of this article is to describe educa-
tional practices reflecting the application of interdiscipli-
nary approach in school education. The given materials
are the result of analyzing scientific literature, observa-
tions of schools and institutions of additional education,
the results of the author's own practice of teaching stu-
dents at pedagogical university in the content fields of
STEM-education and NBICS-convergence. The study con-
firmed that a large number of teaching and learning ma-
terials for the implementation of the interdisciplinary ap-
proach have been created nowadays; these tools sub-
stantially correspond to the concepts of STEM-education
and NBICS-convergence. Traditional training in school
subjects Physics, Mathematics, Computer Science for en-
gineering and physics-technical specialties in higher edu-
cation is also interdisciplinary in nature. The theoretical
significance of the article consists in specifying the con-
tent component of the interdisciplinary approach in
school education for career guidance of students to ac-
tual engineering and physics-technical specialties. The
practical significance lies in the description of a set of
modern educational practices that should be included in
the training of bachelor's and master's degree programs
of the training area “Pedagogical Education” in the spe-
cialties related to the teaching of physics, mathematics,
computer science. The most effective tool for the imple-
mentation of interdisciplinary approach is the training of
schoolchildren in additional education programs. Among
all interdisciplinary directions of additional engineering
and physics education of schoolchildren, robotics de-
serves attention as one of the key technologies of the
fourth industrial revolution. Natural science literacy is the
key direction of interdisciplinary approach implementa-
tion at the level of basic education.

Key words

interdisciplinary approach, robotics, microcontroller pro-
gramming, digital laboratories, science literacy, physical
and mathematical training of students
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Hayuno-memoduueckuii asexmponnsiil xypHas «Konyenm»

Beenenme / Introduction

CoBpeMeHHBIVI MVIp XapaKTepu3yeTcs BBICOKMM YPOBHEM MeXXIVCLIIUIVIHAPHOCTY, OT-
pakaroler MHOrooOpasvie B3aIMOCBs3€er1 1 B3aMo3asricumocTeit. EctectseHHO, UTO 3Ta Xa-
paKTepHasi 0cOOEHHOCTb HOBOVI IeVICTBUTEIIBHOCTY HAXOAWUT OTpakeHVe KaK B 00111eM, Tak 1
B JIOTIOJTHUTEIbHOM 00pa3oBaHMM, a IMEHHO MOSBIISIOTCS HOBbIe MIHHOBALIVIOHHBIE HaIIpaB-
JIeHns o0pa3oBaTeIbHO [IeATeIbHOCTY, 3HAaUMTe/IbHO IIpeoOpasylole TpagyiVIOHHbIN
y4eOHBI mpollecc. B HacTodIllee BpeMs IpaKTUKa BHeIPeHWs MHHOBALUM 3Ha4YMUTeIbHO
orepexaeT 1x TeopeTmdeckoe ocMmbiciienme. B cratee T. O. Canuaa, T. B. Huxuiaom oboc-
HOBaHO, YTO CHCTeMa MHXXeHepHOIo 1 PU3MKO-TeXHNYeCcKOro oopasoBaHs BKJIIOYaeT B ceOs
IIIKOJIbHBIE ITpeIMeThl «PU3MKa», «MaTeMaTuKa», «MHJOpMaTHKa» 1 BHEypPOUHbIe KYypChl,
ommpatorecs Ha HuX [1]. YaeOHbI 1U1aH, OIVICAaHHBIV B CTaThe aBTOPOB, peayin3yeTcs Ha
OCHOBe ITPeeMCTBEHHOCTVI COePKaHVIsl TAHHBIX Y9eOHBIX IIPeIMETOB U yJeTa BpeMeHHBIX
CBs3€eT1, [I03TOMY SBJIIeTCS MeXIycHIuIMHapHbIM. CofiepKaHye Ha3BaHHBIX YUeOHBIX IIperl-
METOB YCTOsJIOCh, HO BMeCTe C TeM B ITOCJIeTHYIe JIeCATIUIIeTHS IIOSIBUIIOCh JOCTaTOYHOE YVICIIO
oOpa3oBaTe/IbHBIX ITPaKTVK B CHCTeMe JIOIIOJIHUTEILHOTO 00pa3oBaHNs yJallixcs, KOTopble
VIMEIOT MeXIVICHUIUIVHAPHBIV XapaKTep M OPMeHTHPOBaHBI Ha ITpodOpUeHTaluio yJa-
IIVIXCs B HAITpaBJIeHV VH)KeHEePHBIX Y (PU3MKO-TeXHYeCKMX CIIelaIbHOCTel.

Llete TaHHOVI CTATHM — OMVCAaHVIe O0pa30BaTEIBHBIX IIPAKTUK, OTPakaroIIyX IIpyMe-
HeHVe MeXOVCIMUIUIMHAPHOIO IIOAXO0[a B IIKOJIBHOM oOpasosaHumm. VIx comepkaHue u
IpolieccyasibHas CTOpOHa SIBJIAI0TCS IIpeIMeTOM AVMCKYCCUM B Hay YHO-IIe[Iarorm4eckoM co-
oOmiectBe. [laHHBIe TIpaKTMKM  YKIQABIBAIOTCS B COBPEMEHHBlEe  KOHIIETIIVV
STEM-o6pasosarmst 1 HBVKC-koHBepreHIIMIT 1 COOTBETCTBYIOT KOHTEKCTY UeTBEpPTOM
NpOMBIIIUIeHHO  peBoionuy,  ommcaHHoMmy K. IllBabom  [2].  Konuemys
STEM-o0pa3oBaHus SBJISeTCs IIMPOKO M3BeCTHOM, B yueOHOM nocobum T. B. HuxkuruHoOM
onvicaHbl HallpaBJIeHVs ero pean3alliii BO BHEYPOUYHOVI JIesTeIbHOCTW IIKOJIbHMKOB, K
HVIM OTHOCSTCS: OOpa3oBaTelbHasl poOOTOTeXHVIKA, IIPOrpaMMIIPOBaHIe MUKPOKOHTPOJI-
71epoB, Oy poBbIe 1abopaToOPIyL, MOHUTOPVIHT ¥ Pa3BUTVIE eCTeCTBEHHO-HayYHO IPaMOT-
HOCTM IIIKOJIBHMKOB (Ha OCHOBe MeTofosiorum ncaieqosanms PISA), cciienosaTenbckas n
KOHCTPYKTOPCKasl AesITeJIbHOCTD IIIKOJIBHVKOB [3]. Broport coBpeMeHHO KOHIIEMIIIeN pe-
aM3aluy  MeXAUCUUIUIMHAPHOTO IIofaxofa B oOOpasoBaHMM SBJISA€TCS KOHIIEIIIVs
HBVKC-koHBepreHImm, oayH U3 IePBbIX POCCUVICKMX MCCIIefloBaTesIell B JaHHON o0Jla-
ctu - M. B. KoBasbuyk [4].

O030p nureparypsl / Literature review

OpayM 13 HIepBbIX MPOSABIEHN MEXIVCITUIUIMHAPHOTO HOAX0a B IITKOJIbBHOM 00pa-
30BaHMM MOXHO CUMTaTh (Pu3uKo-mamemamuveckyio nodeomofxy ydammxcd. B pabote
M. IO. Hemupnoson , E. E. Kam3eesor, B. A. ['puboBa ykasbiBaeTcsl Ha TO, UTO pellleHue pac-
YeTHBIX 3a/1a4 110 PU3MKe IIpefiIosiaraeT «BBIIIOJIHEHNe 11e10r0 KOMITIeKca AeVICTBUI: Ha
OCHOBaHMM aHaJIn3a yCJIOBMS BEIOMpaTh pusmdecKyie Mofiesin, OTBedarole TpeboBaHmMsIM
3a/1a4nt; IPUMEHSTh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTM W TIOCTYJIaThl (PU3MUECKIX Teo-
WL IIPY MICIIOJTE30BaHMM MaTeMaTN4IeCKIX MeTOIOB pellleHN s 3ajay; IPOBOINUTDE PacdeThl
Ha OCHOBaHWV MMEIOIINXCS TaHHBIX; aHAJIM3MPOBaTh pe3yJIbTaThl M KOPPEKTUPOBaTh Me-
TOJIbI PellleHNs C Y4eTOM IOJIyUYeHHBIX pe3ysIbTaToB» [5]. Takoe HarpapiieHue yueOHO-IIO-
3HaBaTeJIbHOV [IeATeIbHOCTV B IIKOJIBHOM Kypce (PU3MKM UTpaeT 3HAUYMMYIO poJib, IIO-
CKOJIBKY CITY>KUT IIsI IIOATOTOBKY OOYYaIOIIVIXCs K II0JTy9eHUIO ITpodeccoHaIbHOTO 00-
pasoBaHM 10 MHXeHEePHBIM U (PU3MKO-TEXHYECKIM CITeIaIbHOCTAM. B3anmMonericTsie

171



T. B. Huxumuna

V3K ¥ MaTeMaTVKI IIPOsIBIIgeTCs M PV MaTeMaTieCKOM OIVCaHUM VM aHaIu3e JaH-
HBIX (PU3MUEeCKOro 3KCIIepUMeHTa, U IIPY PellleHN pacueTHBIX 3a71a4d CpeIHero 1 BBICOKOTO
ypoBHen ciioXHOCTU. Pu3nKo-MaTeMaTdecKasl IIOArOTOBKa MOXeT oboralarbes 3a c4eT
00yueHVIsI KOMITBIOTEPHOMY MOAEIMPOBAHMIO (PM3MUeCKNX IIPOIIeccoB Ha YpoKax MHEOp-
MaTVKV ¥ BO BHEYPOUHOVI e TeNIbHOCTI. [laHHOe HarpasieHe y4eOHO-TTI03HaBaTeIbHOM
TSI TeIIbHOCTY, TTI03BOJISIIONIee BU3YaJIM3MPOBaTh aOCTpaKTHBIE (pr3mdecKyie SBJIeHNs], IIpo-
THO3MPOBATh IpoTeKaHme (PU3MUIeCcKMX IIPOIeccoB 1 T. ., onmcaHo B padborax M. IO. Ko-
poseBa [6]. DdPPeKTMBHOCTb MEXIVCLUUIUIMHAPHOTO B3aMOIENCTBIS PU3NKN U MHPOP-
MaTVKM IIpY pelleHnN 3a7ad KOMIIBIOTEPHOIO MOAeIMPOBaHMs (PU3MUeCcKX SIBJIeHUN 1
IpoleccoB 00OCHOBaHa M [0Ka3aHa B IIearormnueckoil 3KCIeprMeHTaJIbHOV paboTe
T. O. Canuaa [7]. CortacuMmcs ¢ BBIBOJIaMIM KOJUTEKTVMBa mccienoBartesient b. B. VimoxmHa,
I'. T1. CaBunsix, K. H. 3eHKOBOVI, yKa3bIBAIOIIMX HA TO, UTO ydallyecs,, KOTOpble He BBIOM-
paroT GU3NKY WIS UTOTOBBIX MCIBITAHUT B OCHOBHOW IIIKOJIE, MMEIOT «DoJiee HMU3KMUI IIO-
TeHIIMaJI YCIeIIHOCTY PV IOCTYIUIEHUN B By3bl TEXHWYECKO, MHGPOPMalVIOHHO-TeXHO-
JIOTMYeCcKOoN HampasleHHOCTV» [8]. Habrronenns: aBTopa 3a mpolieccoM oOyueHMsT TaKmX
CTYZeHTOB II0 MHXXEeHEePHBIM M (PU3UKO-TeXHNUECKUM CIelVaJIbHOCTSM B By3e ITOKas3bl-
BaIOT, YTO U B IIpoliecce oOyueHMs JaHHbIE CTYIeHThI MMEIOT HU3KYIO yCIeBaeMOCTb.

B yuebroMm nmocobun T. B. HukutnHom ykaseiBaercs, 4To 00pasoBamesvras pobomomniex-
HUKA SIBJISIETCS MEXIVCIIMIUIVIHAPHBIM HallpaBJleHeM y4eOHO-I103HaBaTeIbHO JIesiTel b
HOCTM VI OCYIIIECTBIISIETCS ITIOCPEICTBOM 00pa3oBaTeIbHBIX KOHCTPYKTOPOB, BKJIIOYAIOIIIVIX
MUKPOKOHTPOJIIEP, KOMIUIEKT MOTOPOB 1 JaT4MKOB, Habop gerastent [9]. H. M. ITycTeus-
HVK OTMeuaeT, YTO «pODOTOTeXHVKa CITy>KUT pelleHNIO IIpodieMbl ajlaliTalui [MIKOJIbHN-
KOB K XV3HU B OBICTpOM3MEHSIOIIEVICS cpefle oOMTaHMs, HachllllaeMoVl poOOTOTeXHIIUe-
CKMMU CUCTeMaMI Pa3/IMYHOTO HasHaueHus» [10]. 3HauMTeNIbHO pacrnpocTpaHeHbl KOH-
crpykropel Lego WeDo, Lego Mindstorms EV3, SPIKE Prime, 371eKTpoHHBIE KOHCTPYK-
TOPBI, BKITIOYAIOIINE MUKPOKOHTpoulep Arduino ymmbo ero aHajoru, IIPUMEHSIOTCS
Habops! VEX, TPUK, Robotis, Fischertechnik, STEM Macrepckasi, HaGOpsI [T jIeTaTesb-
Ho poboToTexHMKM 1 11p. Ha3zBaHHBIe 0Opa3oBaTebHbIe HAOOPHI pacCYMTaHBI Ha pa3HbIe
BO3paCTHBIE IPYIIIIEL B CBSI3V C OCOOEHHOCTSIMY Pas3BUTHMS OOIIVIX MHTEIUIEKTYaJIbHBIX VI TeX-
HUYEeCKMX CIIOcOOHOCTen obyuarorixcs. B vccirenosanmm [11] BeIsiBJIEHO TpM pas/IMUHbIX
Ieproia B pa3BUTUM 00pa3oBaTesIbHON poboToTexHMKM: B 1975-2012 roms! pmsmKo-TexH!-
JecKye BOIIPOCH pOOOTOB 11 OCHOBHBIE KOHIIenI v oopasosanyst; B 2013-2016 roger Hanbo-
Jjlee BaXKHBIMM BOIIpOcaMy ObUIM IIPOTpaMMIMpPOBaHe U BBIUNCIIUTEIIBHOE MBIIIUIEHNE, a B
2017-2019 roasl HanboJsIee 0OCykKIaeMbIMI TeMaMy ObLIV TeXHOJIOTMM IOJIIep>KKIM o0y ye-
H1s poboToTexHuke. B crarpe C. A. Harmxprictodrica roBOpUTCs O HOBBIX HAaIIpaBJIEHVISX,
KOTOpPble Hada/Iv aKkTVBHO pa3suBaTbhcd rocste 2020 roga, a MMeHHO JjieTaTeJIbHOV VI IIOIBO/-
HOW PpOOOTOTeXHVIKE, IIPUMEHEeHMN COLMaIbHBIX poboToB w1t STEM-oOpa3oBanms [12].
Uccnenosarenu @. Oysn, B. Cronn oTMedaroT JIMIllb YMepeHHOe BIIVsIHIE POOOTOTEeXHVIKM
KaK 00pa3oBaTesIbHOV TEXHOJIOTUY Ha yCIIeBaeMOCTb 110 Y4eOHBIM IIpefiMeTaM, OTHOIIIeHe
K y4eOHO [1e4TeJIbHOCTI ¥ BBIUMC/INTeIbHbIe HaBBIKM y4Yallyxcs. BMecte ¢ TeM B JaHHOM
paboTe oTMedaeTcsd, UTO poOOTOTEXHMKa pacIIMpsieT BO3MOXHOCTY y4eOHOro Iipoliecca.
HauOosibitiee BiIMsHMe, IO MHEHUIO aBTOPOB, POOOTOTeXHMKAa OKasblBaeT Ha y4eOHBIN
IpeaMeT «TexHosIorvs» [13].

[Ipoepammupobanue Mukpokonmpossepof HaIpab/leHO Ha W3ydeHMe IIPOrpaMMHO-
yIIpaBJIsieMbIX 3JIEKTPOHHBIX cxeM. HeoOxomyMbpIMu KOMIIOHEHTaMM 3JIeEKTPOHHOTO 00pa-
30BaTeJIbHOIO KOHCTPYKTOPa SIBJIsieTCs Habop panuoieTasier, IUlaTa st ObIcTport cOopKm
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CXeM ¥ IIpOorpaMMUpPyeMBIT MUKPOKOHTposulep, HanpuMmep Arduino. Ha HavarmpHBIX 3Ta-
Imax oOy4ueHMs IIIKOJIBHVMKM y4aTCsl COOMpaTh IIPOCThIe 3JIeKTPOHHBIE CXeMbI Ha MaKeTHOM
IUIaTe, 3aTeM - IIOAKITIOYATh K Hev Ooslee CJIOXKHBIE TeTaIl, TaKvie KaK JIVICIUIeVI, MOTOp, cep-
BofBUraTesIb. [To MToram mnsydeHms Kypca ydammmiics CliocoOeH K CO3aHMIO YCTPOVICTB I
YMHOTO JIOMa, YMHOV TeIUIMIIBbI, K IIpMeHeHMIo TexHoyiorun «VIHTepHeT Beltleit» 1 ap. B
cratbe [14] obocHOBaHO, YTO KOMIIETEHIIMM B 00JIacTM HPOrpaMMMPOBAHUS MUKPO-
KOHTPOJUIEPOB CIIOCOOCTBYIOT YCTOMUMBOMY TPYHAOYCTPOVICTBY BBITYCKHMKOB MHXKeHep-
HBIX CIIEeIMaJIbHOCTEN KaK BBICIIVIX, TaK VI CPeIHMX yUeOHBIX 3aBefIeHN, a IIPUBJIeKaTh K
JaHHOV 00J1acTy AesTeJIbHOCTY HeOOXOAMMO ellle IIpy 00ydeHMM B mKoste. KosuiekTB aB-
TOPOB OTMEYaeT, UTO JIeSITEJIbHOCTD 10 IIPOrPaMMMPOBAaHVIO MUKPOKOHTPOJUIEPOB SBIIS-
eTcst 6asont sHaHMM 14 passutusa Viugycrpum 4.0 [15].

LHupoBvie rabopamopuy SBIISIOTCS COCTABIISIONIEN MEXXIMCHIMIUIMHAPHOTO IToaxoaa. B
cratbe M. [1. Jammep u T. B. Hukurnnon onviceisaercs o6pa3oBaTeIbHBIV IIPOLIecc C IIpu-
MeHeHVeM 1 POBOro j1adopaTopHOro 00opyaoBaHMs: «Ydaliecs IPOBOISAT MCCIIe0Ba-
TeJIbCKIIe PAOOTHI C TIOMOIIIBIO IIM(POBBIX JATUMKOB ¥, TAKUM 00pa3oM, 3HAKOMSITCS C CO-
BpeMEeHHBIMV TeXHOJIOTMSAMM cOopa M aHaiam3a pusndeckon mMHpopMalmy; ImnudpoBbe
NaTYVIKM SBJISIIOTCS. HEOTheMJIEMOV YacTbl0 COBPEMEHHBIX MHXXeHepHO-TEXHUYEeCKNX CU-
CTeM, JaHHBbIe Ha 3KpaHe KOMIIbIOTepa IIPeCTaBIIsIoTCS B Bue TpadpiecKix 3aBUCHMO-
cTerl, M3MepsieMot (PU3MUECKO BeJIMYMHBI OT BpeMeHM [16]». ABTOpEI OTMeYaloT, 4YTO
umdposasi j1abopaTopusi MOXeT HMPUMEHSITBCS YCIIeIIHO BO BHEYPOUHOW [esSTeIbHOCTU
IUIS yUalIyXxcsl, MUMEeOIIMX YCTOMYMBBIN ITI03HaBaTeIbHBIN HTepecC K pusiKe, a cpenm jia-
OopaTopHBIX paboT, HOIEXAIIMX 0053aTEIBHOMY BBIIIOJIHEHNIO B paMKaX OCHOBHOI IIPO-
rpaMMBI 110 (PU3VIKE B CpeIHeN IITKOJIe, OHM BBIIEIISIOT «/I3ydeHre paBHOYCKOPEHHOTO B
KeHS (OIIBIT C HAKITOHHOVI IUIOCKOCTBIO)» 1 «VI3yueHne sBjIeHMs 271eKTPOMarHUTHOV VIH-
aykimn». M. 1O. emnnosa, B. A. ['puboB yTBepXaaroT, UTO ISl OLIeHKM SKCIIepyMeHTasIb-
HBIX YMEHWI B OIBITax ¢ IIMMPOBBIMM JaTUMKaMM HeOOXOIVMO BBIIEINUTH OTHEIIbHYIO
111 POBYIO KOMITETEHIIVIO, KOTOpasi Oy/IeT BKJII0YaTh yMeHMs paboTaTh ¢ I POBBIMMU IaT-
qyKaMy 1 IpubdopaMy B paMKax y4eOHOV 3KCIIepVMEHTAIbHOV YCTaHOBKY; IIpU cOOpKe
TaKOV YCTAaHOBKM MOHTMPOBATh COBMECTHO C JPyIMMM IpubopaMy JaTIMKM K KOMIIbIO-
TepPY; CUUTHIBATh MHAOPMAIIMIO ¢ ANCITIes I POBOro Iprdopa Wit MOHUTOPA KOMIIBO-
Tepa M MHMOPMaLNIO, IIpefCTaBIeHHYI0 TabJIM4YHO 1 IpadpudecKy; yMeTb C IIOMOIIIBIO
BCTPOEHHBIX ITPOTPaMM aHa/IM3MPOBaTh U ITpeoOpa3oBeiBaTh MHPOPMAaIMIo 1 Ip. [17]

Konnentmsa HBVIKC-koHBepreHImm ocMbIciisieTcss B COBpeMeHHOV (PryIocopcKom
JIMTepaType, B Herl CKOMOVHMPOBaHBI ITSITh OBICTPO pa3BMBAIOIINIXCS HaITpaB/IeHU! B 001a-
ctit Hayku n TexHostorvm: (H) mHanoTexHosormy; (b) 6uorexnonorvmy; (V) madopmarimon-
Hble TexHostorny; (K) xorunrmsaele Hayky; (C) conmanbable Hayku. V. HO. AsekceeBa m
B. V1. ApmiHOB cIIpaBeyIMBO OTMEYAIOT, UTO HAHOMEXHOA02UY, SIBJISIOIINeCS OOHUM W3
KOMIIOHEHTOB JIaHHOV KOHIIEMIINY, Ka4eCTBeHHO OTJIMYAOTCs OT TPagMIIMOHHBIX 00JIa-
CTell IPUKJIaJHOV HayKM M TeXHMKM, IOCKOJIbKY Ha TaKMX MacliTabax HpUBbIYHbIE, MaK-
pOCKoIIYecKye, TeXHOJIOTMM OOpallleHNs C MaTepyiel 4acTO HelIPYMeHVMBI, a MUKPOCKO-
IITYecKye sIBJIeHMs, IIpeHeOpeXXnTeTbHO J1abble Ha IIPUBBIYHBIX MacIITabax, CTAHOBSTCS
HaMmHoro 3HaunTerpHee [18]. M. Poxko, Y. C. bentHOpmX B cBOeM 1CCiIeIOBaHM BBIAEIIVIIV
veTbIpe 0A30BBIX MIeaIbHBIX JIeMEHTAPHBIX HAaHOOOBEKTa: aToM, reH, HepoH, ouT [19].
B. V1. ApmHOB 1oKasblBaeT XapaKTepHYIO 4epTy IIpollecca KOHBepreHium: «Ha yposHe
HaHoMactnTaba atomsl, e, Kozt JJTHK v 6urer ctanoBsTCS B3anMo3aMeHsieMbiMi» [20].
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B yuebrOM mocobuu st ydarmxcsi cpefHe IIIKOJIbI KOJUIEKTVMBOM aBTOPOB BO IJlaBe
¢ IO. H. 3yOk0oBbIM paccCMOTpeHBI BOITPOCHI YHUKAJIBHBIX (PU3MUeCKIIX CBOVICTB HAHOCTPYK-
TYP, METOI0B VX ITOJIyYeHWsl 1 VICCIIe[IoBaHMsl, HaHO3JIeKTpoHMKM 1 Ap. [21] Hanbosee 11e-
JIOCTHOe IIpeficTasiieHne o TexHosorvsax HBVIKC-koHBepreHim pasBepHyTO B MeTOAYe-
CKOM IOoCcOOWMM [UIS ydaImxcsl 7-X KilaccoB [22], pa3paOoTaHHOM IIOf, PYKOBOZCTBOM
M. B. Kosasrbuyka. B mocobum paccmaTpusaroTcs paspernst «buosHepreTnka», «Matepu-
aitel», «Mo3sr», «[IpuponmorogobHas poOOTOTeXHMKA.

MexancimIuIMHapHbIV HOAXO/, HalllelI OTpakeHne B HOBBIX pefepasIbHBIX rocyaap-
CTBEHHBIX 00pa3oBaTesIbHBIX CTaHApTaX, IIporpaMMax 1o pus3mKe Il OCHOBHOT'O U Cpe]l-
Hero obpasoBaHMs. Tak, Ha ypoBHe OCHOBHOIO 00l1ero o0pa3oBaHus IIpuBeeHbl TpeOoBa-
HVIS He TOJIBKO K OCBOEHMIO OTAeJIbHBIX YUeOHBIX IIPeIMeTOB, HO 1 TpeOoBaHMs 1JI OCBOe-
HVISL KaXXI0V 00J1acTV 3HaHWT, B YaCTHOCTY, IIepeulciIeHbl TpeOOBaHs K OCBOEHIO ecTe-
CTBEHHO-HAyYHBIX IIPEIMETOB, B UNCIIO KOTOPBIX BXOAUT dm3mKa [23]. DTo cmpaBemymBo 1
IUISL YPOBHSL cpeHero obmiero obpasosanms [24]. [Ipusemem HeKoTOpble PaKThI, CBA3aH-
HBIe C ero peasim3allyer, [IoJIydeHHbIe Ha OCHOBe aHa/IM3a HOBBIX dpeflepaIbHBIX [IPOrpaMM
1o pu3vKe ISt ypOBHE OCHOBHOTO 1 CpefiHero oopasoBaHmsl. B mosicHUTeIbHO 3ammicKe
K yueOHOMy IipeniMeTy «dusmMKa» I 7-9-x KJIaccOB yKa3aHO, UTO «copepykaHue IIpo-
rpaMMBbI 110 pU3VKe HallpaB/IeHO Ha POpMUpOBaHUe ecnecmbBerHo-HAYUHOU 2pamMomHoCu
obyuaromuxcs» [25]. B mcciremoBanmy, mposeeHHOM 1107, pykoBoacTsoM B. I'. Pasymos-
CKOTO, OMVICAHBI «KJTFOUeBble (PaKTOPBEI OOHOBJIEHNSI METOAVIKV IIpeIoiaBaHms PU3NKA B
paKypce eCTeCTBeHHOHAyYHOV I'PaMOTHOCTM [26]», aBTOpPBI ONMCHIBAIOT HEWCIIOIb30BaH-
Hble pecypchbl XVMMM, OMOJIOrMM 1 MaTeMaTUKM IIpy oOy4deHuUN IIKOJIbBHOMY Kypcy pu-
sukn. A. 1O. Ilentun, I'. I'. Huxkudopos n E. A. Huxninosa mpeacraBviv Mogesb I pas-
paboTKM 3aJaHMII 110 eCTeCTBEHHO-HAay4YHOV TI'PaMOTHOCTM IS Y4aIllXCsd OCHOBHOW
ITIKOJIBI; II0 MHEHWIO aBTOPOB, «MaCCUB HOBBIX YUeOHBIX 3a/IaHMI 110 eCTeCTBeHHOHAY YHO
rPaMOTHOCTV MOXKeT IT0Ka3aTh HallpaB/leHue, B KOTOPOM JI0JDKHBI MEHSIThCS coflepkKaHue 1
MeTOIVIKa eCTeCTBEHHOHAyYHOT0 oOpasoBaHms [27]». Crientnarmictsl DefepayibHOTO MHCTH-
TyTa negarormdeckux nsMepenun M. 1O. [lemunosa, . 1O. Tooporun n B. C. Poxsios mpu-
BOISAT TUIIOJIOTVIO MOMEIeV 3aJaHu IJII OIEHKM eCTeCTBEHHO-HAay4YHOV I'pPaMOTHOCTU
y4datyxcs 7-9-x xiaccos [28]. B pesyibpTaTe mmpoBemeHHBIX MccIeIoBaHMII ObUIM OOHOB-
JleHbl (peflepasibHBIe IIPOrpaMMBbl M0 YIIOMSHYTBIM IIIKOJIBHBIM ITpeaMeTaM. OTMeTUM U
apyrue dakTsl. Harmpumep, B mporpaMmy oOydenmst pusmke B 8-M Kjlacce Ha yIiTy0JIeHHOM
ypoBHe BKIIoYeHa TeMa «I'padeH - MaTepmal 1111 HOBBIX TexHotormim». B 10-11-x xmaccax
y4ueOHBIN ITpeaMeT «u31Ka» Oa3upyeTcs Ha Milesax SKOJIOrM3aliii 1 IPpUKJIaJHOV HallpaB-
JIeHHOCTU [29], uTO TakXe CBUAETEIBLCTBYeT O MeXAMCLUMUIUIMHAPHOCTY pabouert IIpo-
rpaMMBI C OpMeHTallyell Ha VIDKeHepHble U (PU3MKO-TexHU4YecKue crenyaibHocT. Ha
obenx cTymeHsix oOpa3zoBaHMs IIpy 00ydeHMM PU3MKe YUUTeIIIO IIpeylaraeTcs IIpUMeHsITh
undposele 1abopaTOPUINL.

ObGpa3zoBaTesIbHBIV IIPOLIeCC B II0JIe MeXIMCHIUIUIMHAPHOIO MOAX0Ia CIIocoOeH pea-
JIN30BBIBATh yUMTEIIb U Ie1aror I0II0JIHUTeIbHOTO 00pa3oBaHs, MO COOTBETCTBY-
IOIIYI0 METOAMYECKYIO 1 IIpeaMeTHYI0 oaArotosky. M. A. UepsBoHHBIN oOpalliaeT BHIMa-
He Ha TO, U4TO B IIIKOJIaX OTMeYaeTCs HexBaTKa HOCUTeJIeVt MeXXIVCIIMITIMHAPHOTO 3HaHVI,
a TaKXe MepOIPWUSATUI, KOTOpPble YCTPaHSAIOT AeUIINT TaKOro 3HaHWS y AeVICTBYIOMIVX
yuurestei1 [30]. IloaToMy omHMM 13 cTpaTernMdyecKx OpUeHTPOB Bcell CrcTeMbl 0Opa3oBa-
HUS SIBJISIeTCs COBepIIIeHCTBOBaHMe IIOATOTOBKM yumnTens dusukn. HeobOxomyma ocobas
IpelIMeTHas ¥ MeTon4ecKasl IOArOTOBKa yunTelisi PuUsnKy, peajmsyemas dyepes npodec-
CHOHaJIbHOe CcaMOpa3BUTVe W IIOBbIlIeHMe KBaamdukanum. IIpoekT mporpamMmel Takom
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rogrotoBku onvicaH B craThe T. B. HuxuriHOM [31]. BMecTe ¢ TeMm nmogroToBka yunresis pu-
3MKM K peayM3aliyi MeXIVICHIUIUIMHAPHOTO MOAX0Aa JOJDKHA OCYIIeCTBIIATEC ellle B By3e
Ha ypOBH:IX OaKajlaBpyaTa ¥ MarucTpaTyphbl.

TaxumM oOpas3oM, Ha OCHOBe ITPOBe[IeHHOI'O aHa/In3a 3apyOeXXHBIX VI OTeYeCTBeHHBIX
VICTOYHVIKOB MOKHO OTMETUTh yCVJIeHHOe BHUMaHVIe K MeXIVICHVIUIMHAPHOMY ITOAXOY B
OCHOBHOM 00pa30BaHMN 1 3HaUNTeIbHOe yCuIeHVe II03HaBaTeIbHOIO MHTepeca IIKOJIbH-
KOB K MeXAVCIUIUIMHAPHBIM KypcaM B JOIOJIHWUTEIbHOM oOpa3oBaHWMM, BKJIIOYasi BHe-
YPOUHYIO JesTeJIbHOCTh. [Tpobiiema pearmsariiy MeXOVCHUIDIMHAPHOIO MOAXOa pella-
eTCcsl Ha TOCyJapCTBeHHOM YpOBHe, B Halllell CTpaHe pOCCUVICKMMM 3KCIepTaMy CO3[aH
OaHK 3amaHNMI 10 eCTeCTBEHHO-HAyYHOV I'PaMOTHOCTU. B momostHuTe IBHOM 00pasoBaHmM
JIMAVPYIOIIVM HaIlpaB/IeHreM OCTaeTcs oOpasoBaTellbHasi poOOTOTexXHMKa, B IOCIIeHIe
rofIbl 3HAUMTEeILHO pacIIVPWICS CIIEKTp ee TeMaTuJdeckyx Harrpasiienun. dusnko-maTema-
TU4YecKasl IIOITOTOBKa, yCWJIeHHasd MHAOPMaIMIOHHBIMYM TeXHOJIOIVSIMM, BIVICBIBAeTCS B
PaMKV MeXXIVICIUIUIMHAPHOTO ITO/IX0/Ia V1 COXpaHsieT CBOO 3HaYMMOCTb. AKTYaJIbHOVI ITPO-
Or1emMon1 sIBIIsieTCs MTOATOTOBKA y4uUTeJIer U IIeJaroroB B KOHTEKCTe MeXAVCIIUIUIVTHAPHO-
ctn. Pe3yibTaTsl JAaHHOV HAyYHOVI CTAThM MOTYT OBITBH VICIIOJIb30BaHBbI 1171 MOJIEePHIM3ALIN
CYIIEeCTBYIOMIMX 00pa3oBaTe/IbHBIX IIpOorpaMM OaKaaBpraTa, MarucTpaTypel I Hallpas-
nmeHus «[lemarormueckoe oopaszoBanme» (44.03.01 11 44.04.01 cOOTBETCTBEHHO).

Metononornueckas 0a3a mncciaemosanms / Methodological base of the research

Metopamu rcciteqoBaHMs ABJIUIVICh aHAJIN3 ITy OJIMKAIIV OTedeCTBeHHBIX U 3apy Oex-
HBIX aBTOPOB 110 HaITpaBJIeHVIsSIM peasIi3aliyy MeXIVCIIUIUIMHAPHOIO IOAX0/a B MIH)KeHep-
HOM ¥ PU3MKO-TeXHNYECKOM 00pa3oBaHMM IIIKOJIBHUKOB, 0000IIIeHIie aBTOPCKOIO OITbITa
HperiofaBaHs s OyAyIIVIX yamTesient (pU3VKI CIEeIIKY PCOB, CBI3aHHBIX C COBPEMEHHBIMI
pobrreMaMy (PU3MIKO-MATEMATIYECKOTO VI eCTeCTBEHHO-HAayIHOT0 oO0pasosanms B IOxHO-
YpasibckoM rocyZapCcTBEHHOM I'yMaHWUTAapHO-IIEJarormdeckoM yHUBepcuTeTe YerrsOnH-
cka, B CHeXMHCKOM dpm3mrKo-TexHudeckoM nHcTuTyTe HVSTY MOV, pesyrbraTs! Habstro-
JIeHVs 3a J1eATeJIbHOCTBIO IIIKOJI M yUpesKIeHUT JOIIOJIHUTeIbHOro oopasosanms Yera6mn-
cka 1 CHeXMHCKa.

Pe3ynbrarsl ncciienoBanms / Research results

PoboToTexHnKa Ha CETOHSIITHII IeHb SBJISeTCS OIHMM 13 KITIOUeBbIX HallpaB/IeHW
PasBUTISL YEeTBEPTOVI IIPOMBIIIUIEHHOV PeBOJIIOLNIM, 00yCJIOBJIEHHOV S5KOHOMIYECKO 1ie-
J1eco00Pa3sHOCTBIO 1 IIPUBJIeKaTeIbHOCTBIO IOBBIIIIEHNs YPOBHS 1 KauecTBa XM3HIU. B pe-
3yJIbTaTe aHaIM3a Hay4HO-IeJarormdecKon JmTepaTypbl M oOpa3oBaTesIbHBIX IPaKTUK
MOXXHO C yYBE€PEHHOCTBIO BBIIEJINTH BBOIHBIN KypC POOOTOTEXHVIKM, IIPeCTaBIISIONINIA
IIIKOJIBHMKAM OOpaslibl MHXKeHEPHOV JesTeJIbHOCTY B TaHHOM oOitacTi. Takom Kypc cBs-
3aH, KaK IIPaBWIO, CO COOPKON 1 IIPOrpaMMMpPOBaHVEM JIBYXMOTOPHOM TeJIeXXKN 1 OTHO-
CUTCH K HallpasjleHMo «MobOwibHas poboToTrexHmka». VisyueHne obpasosaTesibHOV pobo-
TOTEXHVMKI Ha yIJIyOJIeHHOM ypOBHe IIpefIiojlaraeT pellleHue Ooslee CIOXHBIX 3ajady,
HaIlpuMep, B HarrpasiieHnu «MoOwitbHasg poboToTexXHVKa» K TaKMM 3ajiadaM OTHOCATCH VC-
nosezoBaHue [TV]I-perysTopa B iporpaMMupoBaHUN IBVDKEHWsSI poOOTa I10 JIaOMPUHTY
VI 110 YEPHOW JIMHIM, COPTUPOBKA IIPEAMETOB II0 Pas/IMYHBIM IIpU3HaKaM, IIepeMeIleHne
00BEKTOB C IIOMOIIIBI0 MaHUITYJISITOpa U 1p. Ipyrue HampasieHs oOpa3oBaTeIbHON Po-
OOTOTEXHVKN CBS3aHBI C BOIIPOCaAMV ITPMMeHeHVs TeXHIYecKoro 3peHus, 3D-monempo-
BaHMS M IIPOTOTUIIMPOBAHMS JleTaslell st poboTa, IIporpaMMypoBaHeM OeCIIVIIOTHBIX
JleTaTeJIbHBIX allllapaToB 1 IIOABOIHBIX POOOTM3MPOBAHHBIX YCTPOVICTB M JIP.
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Ho, xak npasmio, Kypcel 110 pOOOTOTeXHMKE MMEIOT OIlepeXKaroIlyii 10 OTHOIIIeHVIO
K IIIKOJIBHBIM KypcaM xapakTep. OOyuaromiyecs: CTaJIKMBAIOTCS C HEM3YUeHHBIMU SIBJIeHU-
AMV Y 3aKOHOMEPHOCTSIMM, HaKaIUIMBas OIBIT ITPaKTUYeCKOV AesTeJIbHOCTU ¢ PoOOTOTeX-
Hyrdecknmu MopessiMu. CTOUT OTMeTUTD, YTO BO BCex JIMHeVKaxX 000OpyaoBaHMs Iepe]t Vc-
T10JIb30BaHVIEM POOOTOTEeXHIUECKIIX HaOOPOB 1l 00pasoBaTeIbHOIO IIpoliecca Ipefjiara-
I0TCSI HAOOPBI I KOHCTPYMPOBAHMS MEeXaHWYIeCKNX, 3JIeKTPOMeXaHIecKx JInbo 3J1eK-
TPOHHBIX MOfeJIerl yCTponcTB. Tak, mepen ocsoeHmeM Lego Mindstorms mpemiararorcs
Habope!l «TexHOIOTMS 1 OCHOBBI MeXaHWKM», «B0300HOBIIsIEMble VICTOUHVIKI SHEPTU»,
«ITHeBmaTuKa», “Maker” v npyrue; niepen ocBoeHneM poboTOTeXHMKN Ha Oase Arduino
npefJiaratoTcs Habopel «Martperiika», «Arduino Macrep», «MuxkpoHuk» 1 gp. AHajI0rmd-
HBIVI TIOJIXOJI IIPOCJIeXMBaeTCs B JIMHeNKax KOHCTpykTopoB VEX, Robotis, Fischertechnik
u gp. B paboden mporpamMMe BBOOHOTO Kypca pOOOTOTeXHMKM I MSTUKIACCHUKOB Ha
6ase xoHcTpyKTOpa TPVIK mipemycMoTpeHs! 3aHATIISA, Ha KOTOPBIX PaCKPbIBAIOTC (PU3MKO-
TeXHWYecKre acIeKThl (PYHKIMOHMPOBaHMS pOOOTM3MPOBaHHBIX ycTporicTs. I1o mroram
M3y4deHns Kypca poOOTOTeXHMKN yYalluiICs CIIOCO0eH K CO3JaHMI0 yueOHBIX Mofiesiel po-
OoTa 1 perteHust MpoOsIeM, CTOAIINX Teper] OOIIecTBOM (9KOJIOTMYeCcKMX, COIMaIbHBbIX,
po0sieM 0e30ITacHOCTH 1 [Ip.), K pa3paboTke poOOTOB [JIsl yUaCTs B CIOPTUBHO-TeXHUe-
CKUX MEepOIIPUSATUAX.

YuebHoe poboToTexHIUECKOe 000pyIOBaHNe, IPVIMEHsIeMOoe B IIIKOJIaX, M3TOTOBJIEHO
TaKVIM 00pa3oM, 9TOOBI CKPBITH OT YUaIIVXCs MHKeHepPHO-TeXHYeCKyie BOIIPOCHI BBICOKOTO
YPOBHS CJIOKHOCTM. PoOOT mcronp3yeTcss B KadecTBe cpercTBa oOydeHMs MH@POpMaTIKe
KaK peaJIbHO CYIIeCTBYIOMIVI VICIIOJTHUTEIIb aJITOPUTMa. B dpmsmke mMeeT MecTo poboTmsm-
pOBaHHBIV y4eOHBIVI SKCIIepUMeHT KaK OMH 3 BUIIOB COBPEMeHHOI'0 YueOHOro SKcIlepu-
MeHTa, HepeKO IpUMeHseMbIl B IIPOEKTHOV [IesdTeJIbHOCTY ydYalluxcsi, KpoMe TOro, Ha
dusuke m3ydaroTcd 6asoBble OCHOBBI (PYHKIMOHMPOBaHWMS ABUTraTesiell M JaT4MKOB. B
Ha4aJIbHOV IITIKOJIE M3y 9al0TCs MOV OKPY>KaIOIIIero Mipa, COOpaHHBIe 113 POOOTOTeXH-
YecKoro KOHCTpyKTopa. Ha ypokax TexHomormm poOOTOTeXHMKa paccMaTpuBaeTcs Kak
OIIHa 13 MePCIEeKTVBHBIX IIPOM3BOACTBEHHBIX TEXHOJIOIMI, a POOOT - KaK TeXHOJIOTIde-
CKMVI MeXaHM3M (CM. pUCYHOK). B TO e BpeMs cJI0)KHOCTb JaHHOI'O HayYHOT'O HallpaBJIeHVs
VI HeJIOCTaTOUHBIN YPOBEHb IIOITOTOBKM YUMTesIeV U IIefJaroroB He II03BOJISIIOT PAaCKpPHITh
IIOTeHIIVaJI TaHHOV oOpa3oBaTesIbHOM obacTu. VIsydyenune poboTa Kak oOBbeKTa 1cCiIeno-
BaHMs, T. €. HEKOTOPOV TeXHWYEeCKOV CUCTeMBbI, COCTOSIIeV 13 MOACUCTEM, BO3MOXHO B
YCJIOBVSIX BHEYPOUHOW IIeATeIbHOCT ¥ WMHBIX (pOpPM IOIIOJIHUTEIBHOTO OOpa3soBaHIA
IIKOJIBHMKOB. B 3TOM cilyuae BedyIyM y4eOHBIM IIpeIMETOM sBJIsieTCsl MHOpMaTHKa, a
dusmKa 1 MaTeMaTMKa BBICTYIIAlOT B KayecTBe BCIIOMOraTeJIbHOV OCHOBBL. MOXXHO Bblje-
JIATH [1Ba THUIIa 3HAHWUV, IIPUMEHSIOMINXCS B yueOHOM poboTocTpoeHmn: 1) mpegmeTHbIe
3HaHMA 10 MHPOpPMaTHKe, Pr3MKe, MaTeMaTIKe, COCTaBJIAoIIe PyHIaMeHTaIbHYIO OC-
HOBY [IJI OBJIafleHs 6a30BbIMIM HaBbIKaMy B 0071aCTV pOOOTOTEeXHVIKM; 2) MeXIIpeIMeTHbIe
3HaHWsI, KOTOpPBbIe IIpefiCTaBIAI0T cOOOVI IIoapHOe B3aMOEeVICTBYIE IITKOJIbHBIX IIPeIMeTOB
JUISL pellleHns OTIesIbHBIX 3a7lad 00pa3oBaTeIbHON poOOTOTeXHMKM: MHPOpMaTHKa — du-
3MKa, MHpOpMaTHKa — MaTeMaTnKa, pusnKa - MaTeMaTvKa. B3anMocBasy mmpeicTaBieHbl
Ha pucyHKe Hyoke. VIHpopMaTiKa Kak IIKOJIBHBIV IIpeIMeT II03BOJIsieT Co3/laBaTh U OTJla-
XKVMBaTh aJITOPUTMBI, UCIIOJIHUTeJIeM KOTOPBIX sBJIsieTcs PoOOoT; Ha pusmKe nsydaroTcs Oa-
30Bble IIOHATVS VI 3aKOHBI MeXaHVKY, 3JIeKTpUYecTBa, OIITHKY; Ha ypoKax MaTeMaTuK pe-
OsTa yuaTcs peliaTh 3a71auy ¢ TpamycaMu, yIiiaMi, KoadduiireHTaMu ¥ TPOHOPLVSMA U
3TV 3HaHVSA NPUMEHSIOT IIPU pellleHnN 3axa4d poooToTexHukn. ITpu nomapaom B3anMo-
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AevicTBUM PU3MKa ¥ MaTeMaTVKa IIO3BOJIAIOT pelllaTh 3a7auy ABVDKeHMs poboTa aIst JIto-
Oo11 crcTeMBl TIepeIBVDKEeHVIS: IBYXMOTOPHAs TejleXkKa, T'yCeHn4Has IulaTdpopMa, I1arao-
U7 POOOT, JIeTAIOIINIA ¥ IUIaBaomil poboT. VIHdopMaTika B COBOKYITHOCTM ¢ MaTeMa-
TUKOVI ITO3BOJIAIOT CO3/IaBaTh OoJlee CJI0XKHBIe alrTOPUTMbI PyHKIIVIOHMPOBaHMS C [IepeMeH-
HBIMI ¥ MaTeMaTU4YecKMM BerumcieHaMu. VIHpopmaTiKa BO B3aMOIeCTBUM ¢ Pu3H-
KOV ITO3BOJIeT IIpOrpaMMUpOBaTh pu3MdecKye yCTPOVICTBa — MOTOPBI M JaTUMKI.
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Mooeau 63aumodeticmbus obpasobamevHoil podOMOmMexHUKY ¢ NpedMemamu WKoAbHO20 00pa308anusa:
HauaibHoe, 0CHOBHOe, cpedHee 0bpasoBarue

CTouT OTMeTUTH, UTO K UMCIYy KypPCOB, IpuHamIexammx nomo STEM-obpasosans,
YacTO IIPUUNCISIOT KYPChI IO SKCIIEPUMEHTAIIBHOV I KOHCTPYKTOPCKOV HAeSATeIbHOCTU
y4alyxcsl Ha TPaIuIIMOHHOM O0OPYIOBaHMM 0e3 COIPsKeHVS C KOMITBIOTEPOM JINOO MUK-
poKoHTpoIUIepoM. Takme Kypcel II0 OTHOIIIEHMIO K M3YUYeHUIO IITKOJIBHOTO Kypca (PU3UKU
VIMEIOT, KaK IIpaBuIo, oIlepexxaroni xapakrep. OHM 11ejiecoo0pas3HbI 11 OCO3HAHHO pa-
OOTBI 110 KOHCTPYMPOBAHMIO INQPPOBBIX YCTPOVICTB, X [1aJIbHeMIIeMy IIpUMeHeHWIO B 1IC-
CJIETOBATEIIbCKOV 1eSITeIIbHOCTIA.

[IprMeHNUTEIBHO K MHXXEHEPHOMY M (PU3MKO-TeXHMUeCKOMYy OOpa3oBaHMIO y4a-
myxcst B KoHnenuyy HBMKC comeprkaTerbHO 3HAaYMMBIMU ABJIAIOTCA AVOAKTITUeCKIe efy-
HWMIIBI, CBSI3aHHBIE ¢ HAHOTEXHOJIOIVISIMM, SKOJIOTMYHOV SHEPIreTMKOV, npmpononono6Hor71
poboroTexamKor. OCHOBHBIMM CIIOCOOaMM y4eOHO-II03HABATEILHOM IedTeIbHOCTI yda-
IIIVIXCSL SIBJISIIOTCS CITyIIIaHMe JIEKIIVT, CAMOCTOSITeJIbHAs paboTa ¢ TEeKCTOM IT0COOMSI, TIOfTO-
TOBKa IOKJIaZIoB 11 pedepaToB. DKCIlepuMeHTaIbHad I KOHCTPYKTOPCKasi AesiTeIbHOCTD B
JaHHBIX HallpaBJIeHMsIX yueOHOro I1o3HaHus TpebyeT pa3paboTKIL.

MexnucmIuIMHapHBIN ITOAX0 HaXOOUT CBOE OTPakeHMe U B COIepP KaHMM IITKOJIb-
Horo obpasoBaHMs. B mevicTByromyx denepasibHBIX IIporpaMMax 110 pusIKe, BCTYIVBIINX
B cwly ¢ ceHTsA0ps 2023 roma, CTaBUTCS aKIIeHT Ha MeXIIpeIMeTHBIX CBSI35IX U Ha ypOBHe
OCHOBHOTO, V1 Ha YPOBHe cpefTHero o0pasoBaHmsl. B yCII0BMSIX MIKOJIBHOV IIPOTPaMMBbI KITIO-
YeBOVI COCTABJISIONIEVT MEXIVCIUIUIMHAPHOIO IOAXOAa SBJISETCSI eCTeCTBeHHO-HayJHas
IrPaMOTHOCTh. MHOTIE collepKaTesIbHbIe 3JIEMEHTHI, ITpeJicCTaB/IeHHbIe B OTKPBITBIX OaHKax
3aJIaHM, COCTABJIEHHBIX POCCUVICKMMM SKCIIEPTaMM, BBIXOST 38 PaMKM IIIKOJIBHOV IIPO-
rPaMMBI.
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3akrouenme / Conclusion

CospemeHnHOe 1MdpoBoe 00IIeCTBO MOPOOWIO HOBYIO ODOpasoBaTeIbHYIO pealb-
HOCTb, B KOTOPOV M3MeHWICS HOAXOM, K COAeP>KaHMIO 1 IIpolieccy oOydeHms. OmnvcaHHbIe
B CTaTbhe HallpaBJIeHVs peaIn3aliiy MeXXIUCLIUIUIMHAPHOTO MOAX04a B 0Opa3oBaHNMN Halle-
JIeHBI IIpeXJ[le BCero Ha y[OBJIeTBOpeHMe MHTepecoB M obpa3oBaTesIbHBIX OTpeOHOCTel
IIKOJIBHVKOB, JeMOHCTPUPYIOIINX BBICOKYIO 3aMHTepecOBaHHOCTb U CITIOCOOHOCTM B 00JIa-
CTV MH)KeHePHOTIo 1 (PU3MKO-TeXHI4YecKoro oopasosaHms. B HacTosIer craTbe HoKa3aHo:

1) g peanmsary MeXAVCHUIUIMHAPHOTO IIOJIX0[a B OCHOBHOVI M CpeJIHeVl IIIKoJIe
IIpeJICTaB/IeHO JOCTAaTOYHOE KOJIMYECTBO CPeCTB (000pymoBaHMS 1 yueOHO-MEeTOAMYECKIX
MaTepuasIoB) [JIs YUalIXCs MHXXeHePHOTo U (PU3MKO-TeXHIYeCKOIo IIpodwiers;

2) Hambortee 3¢pPEeKTMBHON M PacIIpOCTPaHEHHOVI IPAKTVKOV [IJI peaIn3aliiii MexX-
AVICIVIUIVIHAPHOTO IIOAXO0MA SBJIsieTcsl 00y UueHe MKOIBHVKOB M0 IIpOrpaMMaM AOIIOTHY-
TeJIbHOTO 00pa3oBaHs;

3) TpaguiMoHHas PU3MKO-MaTeMaTuJyecKasl IMOArOTOBKa ydalllyxcsl OIMpaeTcss Ha
ydeOHble IpeIMeThl «pPU3MKa», «MaTeMaTuKa», «MHPOpMaTKa» C y4eTOM cofep KaTeslb-
HBIX VI BPeMEeHHBIX CBsi3eVl C Ky pcaMy BHeypO4YHOM AeATebHOCT. OHa yKiIafbIBaeTcsl B JIO-
TVIKY MEXIVCHVIUIMHAPHOTO ITOIX0A U SIBJIIeTCS HeOOXOMVIMOV [17IsL HPOAOJDKEHS yIeObl
B By3€e Ha MH)KeHEePHBIX U (PU3MKO-TEXHIYECKVIX CIIeIVaTbHOCTSX;

4) B copep>kaHMM HOBBIX IIPUMMEPHBIX IIPOrpaMM IO (PU3MKe YUITEeHBbI copep KaTeslb-
Hble OPMEHTUPHl [IByX MeXAuUCUUIUIMHapHbeIX KoHuenmun: STEM-obpasoBanus u
HBVIKC-xoHBepreHimm;

5) oTnenpHOrO BHMMaHMS 3aciIyXKMBaeT PoOOTOTeXHMKa, KOTopas [JI1 COBpeMeHHO
5KOHOMVIKI SIBJIeTCsl HOBOVI IIPOVU3BOJICTBEHHOVI TeXHOJIOIel, obecrieunBaroIert KOHKY-
PEHTOCTIOCOOHOCTD 1 TEXHOJIOTTYEeCKOe JIMAEPCTBO TOCYAapPCTBa;

6) aKTyaJIbHOCTb VI HOBVM3HAa HOBOTO MEXIVICOVIUIMHAPHOTO COfepKaHWMs o0pa3oBa-
HVISL [I71 OT€YeCTBEHHOV AVAAKTVIKI M METOAMKY OOydeHIs YKa3blBaeT Ha He0OXOAMOCTb
BKJTIOUEHVSI B OOpa3oBaTesIbHbIe IIPOrPaMMBI IIefarOTMYeCcKIX By30B HOBOTO COJIePXKaHVIA
oOydeHMs MeXIUCIUIDIMHAPHOTO XapaKTepa.
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