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AHHOTaUmA

BakHoI 3apaueit, cTosawen neped negarorom LmbposBoi
LUKObI, ABNAETCA NOATOTOBKA BbINYCKHWKA, CNOCOBHOrO UC-
Mo/1b30BaTb NOJy4YeHHbIE 3HAHWUA B NPaKTUYeCcKol aeATeb-
HOCTM M NpeasiaraTb HECTaHAAPTHbIE pelleHus, BoCcTpebo-
BaHHble MHayctpmen 4.0. ABTopamu uccnepyeTcs npo-
6n1ema 060cHOBaHUA 3ddeKTUBHOCTU NpUMmeHeHUa 3D-mo-
[envpoBaHua ans GopmMMpoBaHMA UCCNELOBATENIbCKUX
YMEHUI 0ByYatoWwmMXcsa B YCNOBUAX AOMNOAHUTENBHOTO 06-
pasoBaHuA. Llenb nccnepoBaHna — M3y4nTb BO3MOXKHOCTU
3D-mo4enMpoBaHNA Ha 3aHATUAX B CUCTEME JOMNOHUTENb-
HOro 06pa3oBaHMA 419 Pa3BUTUA UCCIEeA0BATEIbCKMX YMe-
HUI LWKONBbHWKOB. B paboTe ucnonbsyeTcs cregyrowas
KnaccuomKauma UcCeoBaTeNIbCKUX YMEHWIA: OnepaLMoH-
Hble, KOMMYHWKATUBHbIE, OPraHN3aLLMOHHbIE, MHDOPMaLU-
OHHble. lnAa HMX aBTOpamu onpeaesieHbl COOTBETCTBYHOLLME
noKasaTtesin: NpoBeseHNe HabAAEHUI U UCCNef0BaHNUIA;
BbIABUKEHME TUMOTE3bl; MJAHMPOBAHUE [EATENbHOCTH;
aHaM3 MHGOPMALIMOHHBIX UCTOYHMKOB. HayuHas HOBU3HA
3aK/I0YAETCA B TOM, YTO OBOCHOBBIBAIOTCA BO3MOMKHOCTM
ncnosnb3osaHusa 3D-mMoAennpoBaHNA Kak agauTUBHON Tex-
HOJIOTMM AN NOATOTOBKM BbIMYCKHUKOB LUKOJI, CMOCOBHbIX
yCNewHo CaMopeasin3oBbIBaTbCA B YCI0BUAX KPeaTUBHOM
WHAYCTpUKN. TeopeTnyeckas 3HAYMMOCTb: BbISIBJIEHbI AU-
[aKTMYeCcKMe BO3MOXKHOCTU cpeacTs 3D-moaennpoBaHma B
YCNOBUAX AOMONHUTENBHOrO 06pa3oBaHuA, cnocobCTayo-
LMe pa3BUTUIO MCCNEea0BaTE/IbCKUX YMEHUI LLKOIbHUKOB
33 CYeT MOBbIWEHNA HArNSAHOCTU MPeACTaBieHUA m3ge-
JINA, YHUBEPCANbHOCTU, OTCYTCTBMA HEOBXOAMMOCTH B L0-
NosIHUTENbHON  PU3MYECKON mMoaenn, OTHOCUTENbHOM
6bICTPOTE NONYYEHMA YepTexKel U makeToB. ONbITHO-3KCNe-
pymeHTabHaA paboTta npoBogmMaack Ha 6ase LleHTpa npo-
ToTMNMpoBaHuA OPNOBCKOrO rocyAapCTBEHHOMO UHCTUTYTA
Ky/IbTypbl, B CTyauAx 6norvHra n suaeotsopyectsa. Mpu
[OMarHOCTUKEe OLUEHUBANNCL MOAEM U OBbEKTbI, Haneva-
TaHHble Ha 3D-npuHTepe. B KayecTBe meToaa cTaTUCTMYe-
CKoli 06paboTKM MCMOb30BaH Kputepuii X2 (xv-KBagpar)
MupcoHa. B pesynbTaTax npeactaBieHa NPorpamma 3aHs-
™M pna mopyna «KpeatBHoe MogennpoBaHue», No3Bo-
NAOLLETO B XOA4E BbINONHEHUA MEXANCLMNIMHAPHBIX 33a-
HWA Pa3BMBaTb MCC/IEA0BATENbCKME HABLIKM YYAaCTHUKOB
cTyami. PaspaboTaHa cucTema 3aZaHUi 1A NOSLEPHKKM
BCEX 3TANOB AEATENbHOCTU 0byyatolmxcs. B 3aKkno4eHnn
caenaHbl BblBOAbl O NoTeHumane 3D-moaenMpoBaHus: Bbl-
OBWXKEHME TUMNoTe3bl eCTeCTBEHHO-HAaY4YHOr0 XapaKTepa U
OCYLLECTB/IEHME €€ NPOBEPKUN IKCNEPUMEHTA/IbHBIM NYTEM;
OBNaZieHne MeTOAMKOM CaMOCTOATE/IbHOTO M1aHNPOBAHWA
W NPOBeAEHUsA SKCNEePUMEHTA C COBoAEHMEM NPaBU TEX-
HMKK Be3onacHocT U T. 4. CHoOpMyNnpoBaHbl TPYAHOCTH,
KOTOpble OC/NOXKHAT Ucnosib3oBaHne 3D-mopeneii: npo-
671eMa NOArOTOBKM HACTaBHMKOB K BKJ/IKOYEHWUIO TEXHOJIO-
MK; OpPraHM3aLmMa JOCTyNa y4eHUMKOB K 060pyaoBaHuio. MNo-
Jly4EHHble pe3ynbTaTbl MOTYT ObiTb MPUMEHEHbI HA 3aHA-
TUAX B CUCTEMe [0MNONHUTENbHOrO 06pa3oBaHMsa 418 Npo-
dopureHTaumMoHHOM paboTbl, opraHM3auMmM CcBOBOAHOrO
BPEMEHU U MOALEPKKM WHTENNEKTYa/IbHOTO Pa3BUTUA
LUKO/IbHWKOB.

KnioueBble cnoea

MHagyctpua 4.0, agaAnTUBHbIE TEXHONOMMK, MUCCNenoBa-
TeNbCKaA AeATENbHOCTb, MEXAMCLMMNNMHAPHDLIA NPOEKT,
KpeaTMBHOe mogennpoBaHue

bnaropapHocTu

ABTOpbI BbIpakatoT 6aarogapHocTb dpegepanbHoOMy roc-
yaapcTeeHHoMy 6loaxeTHOMY 06pa3oBaTeibHOMY yUpe-
XAEHWIo Bbiclero obpasosaHua «OpAOBCKUIA rocyaap-
CTBEHHbIA MHCTUTYT KY/IbTYPbI», PYKOBOAMTENAM CTYAMNM
610rnHra u «MepcnekTnea» 3a NOAAEPNKKY negarornye-
CKMX MHHOBAUMI 1 NpuMeHeHne 3D-moaenmposaHus.

Hayuno-memoduueckuii asexmponnsiil xypHas «Konyenm»

Abstract

An important task facing a digital school teacher is to pre-
pare a graduate who is able to use the acquired
knowledge in practice and offer non-standard solutions
demanded by Industry 4.0. The authors investigate the
problem of substantiating the effectiveness of 3D-model-
ing use for building up research skills of students in the
context of additional education. The purpose of the study
is to explore the potential of 3D-modeling in the class-
room in the system of additional education for the devel-
opment of research skills of schoolchildren. The following
classification of research skills is used in the work: opera-
tional, communicative, organizational, informational.
The authors have identified the appropriate indicators
for them: conducting observations and research; hypoth-
esizing; planning activities; analysis of information
sources. The scientific novelty lies in the fact that the po-
tentials of using 3D-modeling are substantiated as an ad-
ditive technology for training school graduates who
should be able to successfully self-actualize in the condi-
tions of the creative industry. Theoretical significance —
the authors identified didactic capabilities of 3D-model-
ing tools in the context of additional education contrib-
uting to the development of students’ research skills by
increasing the visibility of the product presentation, ver-
satility, the absence of the need for an additional physical
model, the relative speed of obtaining drawings and lay-
outs. Experimental work was carried out on the basis of
the Center for Prototyping of the Orel State Institute of
Culture, in the studios of blogging and creative video.
Models and objects printed on a 3D-printer were evalu-
ated during diagnostics. Pearson's X2 (chi-square) test
was used as a statistical processing method. The results
present a program of classes for the module "Creative
Modeling", which allows developing the research skills of
studio participants during carrying out interdisciplinary
tasks. A system of tasks has been worked out to support
all stages of students' activities. Conclusions are drawn
about the potential of 3D-modeling: putting forward a
hypothesis of a natural-scientific character and testing it
experimentally; mastering the methodology of independ-
ent planning and conducting an experiment in compli-
ance with safety regulations, etc. The difficulties that
complicate the use of 3D-models are formulated: the
problem of training mentors to use technology; the or-
ganization of students' access to equipment. The results
obtained can be used in classes in the system of addi-
tional education for career guidance work, organizing
free time and supporting the intellectual development of
students.

Key words

Industry 4.0, additive technologies, research work, inter-
disciplinary project, creative modeling
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BBenenme / Introduction

B BeIBOax, cpopMypoBaHHBIX B ToKIaze PrMckoro xi1yba, mpecTaBIIsIOnINX pe-
3yJIbTaThl aHAJINTIUYECKOVI paboThl IleHTpa Development Alternatives n skcriepros n3 Op-
raamsanmy OovennHeHHbIX Harmi, oTpaxeH ciemyrommit pakT: KiIodeBas 3aada COBpe-
MEHHOTO 0Opa3oBaHMS — He TOJIBKO popMmpoBaHMe y oOydarormmxcs mTyOokmnx dyHOa-
MEeHTaJIbHBIX 3HaHUM, HO 11 Pa3BUTVE VICCIIeIOBAaTeIbCKIIX YMEHU VI IIPaKTNYeCcKIIX HaBbl-
KOB B 00JTacTV HOBEMITIVIX TexHoormm [1].

K. I1Isa0, ocHoBaTeb 1 mpe3naeHT BcemypHoro skoHomrtueckoro dopyma, B 2016 romy
oTMeyaJl, YTO MUp CTOUT Ha pyOexke UeTBepTOV IPOMBIIIUIeHHON peposnormi. 1o ero mue-
HVIO, HOBble TexHostormy VIamyctpynt 4.0 DOIDKHBI IO3BOJIATD yKe B OJIvpKariiieM OyayIiem
0o0BenHNTE B cebe dpusrryeckme, MHPOPMAIIVIOHHBIE V1 O10JTOTYecKyie MUpEHI [2].

ITo BeBOmaM A. A. KpyiraHosa, ocHOBHbIMI HarrpasiieHvssMU Vapgycrpun 4.0 sBiis-
I0TCS CJIe[IyIOlIVie IlepeloBble TeXHOJIOTUN: MHTepHeT Belllell, ICKYCCTBeHHBIVI MHTeJUIEeKT,
agnyuTrBHOe pon3BoAcTBo [3]. [TocTennerHO MeHsIOTCS 1 TpeboBaHMA K IIpodeccusiM Oy-
AyIIero, MojBepraTcs IIepeoCMbICJIEHUIO TPYI0Bble (PyHKIINM CIIeHNaICTOB, KOTOPBIM
IIpefICTOUT paboTaTh B cpepe oOpa3zoBaHMs, KyJIBTYPHI M HayKu [4].

Bermmkobpuranms ertte B 2017 rogy oObsBIIIa 0 CBOMX IUIaHaX CTaTh MUPOBBIM JIVfIe-
poM B cepe agagUTUBHBIX TexHoyIoru. OCHOBHBIE ITOJIOKeHVs ¥ HallpaBJIeHVs pa3BUTS
3aKpervieHsl B «HarmoHampHOM cTpaTerny agguTUBHOTO IIPOM3BOACTBA Bermmkoopuranmm
Ha 2018-2025 romer» [5].

B Poccum Oputa mpumasaTa CTpaTerns passuTvs MHPOPMAILIOHHOTO 00IIIecTBa, Opu-
eHTVpOBaHHasd Ha popMupoBaHMe MH(POPMAIIMOHHOTO IPOCTPAHCTBA C YU4eTOM IIOTped-
HOCTeVI Tpak[IaH ¥ BBI30BOB Oymy1ero [6].

B cenTsa6pe 2021 roma B Poccumt 6bu10 omnybrmkosBaHo Pacriopstkenne o Konnermivm
PpasBUTIA TBOPYECKMX MHIIyCTPUM Y MeXaHM3MOB X IoffepXku. B mosoxenmax Konrern-
LIVIVI OTMEYaeTCs, 9TO HeoOXOoaMa KOMIUTIEKCHAs OIleHKa I POBOTL 3peJIOCT CUICTEMBI 00-
pa3oBaHMsl, IOVICK ONTUMAaJIbHBIX INIAKTUYeCKX CTpaTeruil Iy IIOaIepKKI KpeaTUBHOTO
CeKTOpa: OT MHHOBAILVIOHHOV VIIeN 10 ee peayM3alliy U IpefcTaBIeHns 1300peTeHs Ha
MeXXIyHapogHOM pbeIHKe [7]. B pasnere Il PaciopsbxeHvst ykasbIBaeTcsi, YTO IUIaHMPOBaHIe
1 popMImpoBaHIe coflepKaHMs ISl MOAyJIeVl 110 BCeMy CIIeKTPY TBOpYeCKMX (KpeaTVBHBIX)
VIHITy CTPUV JOJDKHO IIPOMCXOAMTE Ha FOCYyAapCTBEHHOM YPOBHE C MX IOCIeIYOIIVIM BKITIO-
JeHVeM B IIPOTrPaMMBI 71 BBICITIETO 00pa30BaHs BEAYIIVIX POCCUIICKVIX YHUBEPCUTETOB.

Kax ykaspisaer 1O. V. [Ivk, pa3BuTiie nccienoBaTesIbCKIX YMEHNVE ¥ Hay YHOTO MUPO-
BO33pEeHM B 11eJI0M IIpefrosaraeT ped>opMmpoBaHie BCeVl CYICTeMBI TIOATOTOBKM BBIITYCK-
HVKOB [8]. VI3MeHeHVIe IPVHIINIIOB V1 ITIOAXOI0B K 00y UeHMIO BelleT K HeM30eXHOMY MOVICKY
HOBBIX IIOJIXOIOB VM IIPMEeMOB K OpraHM3alluy AugaKTudeckoro mporecca. IIprimepoM 1io-
T00HBIX MHHOBAIIMI MOXeT CTaTh BHeIpeHle aJJUTUBHBIX TeXHOJIOI ML B CUCTeMY Kak 00-
Iero, TaK U JOIIOJIHUTEIbHOIO 00pa3oBaHMs.

B Konrlermiym passuTyisi JOMOIHUTEILHOTO obpasosaHus deten no 2030 roma ompere-
JIsieTcs HeOOXOAMMOCTD pa3pabOTKN BapMaTUBHBIX IIPOrPaMM, YUUTHIBAIOIIVIX MHTEPEeChl U
CKJIOHHOCTY 0Oy YaroIyXcs K Hay4HOV, TBOPYeCcKOV, CHOPTUBHO U T. 1. AesITelIbHOCTH [9)].

IT. A. ®omboHa, X. PomboHa, P. BuiceHTe B kauecTBe BapmaHTa /IS HOBBIIIEHNS -
peKTMBHOCTM MOATOTOBKM IIKOJIBHMKOB U (POPMMPOBaHMS MCCIIeNOBaTeIbCKIX YMEHU
IpeJjlaraloT IPVMeHSITh MeTOIbl KOMIIbIOTepHOro MoespoBaHys [10].

Kaxk ormeuator [I>x. Mapuy, M. Omaso-basaes, B. Buaunk n M. [Jabuk, 3D-monermpo-
BaHMe ¥ IIPOTOTUIIMPOBaHMe 00JIaaloT HeCOMHEHHBIM OMAaKTUYeCKMM IIOTEeHIIaIoM,
CBSI3aHHBIM C TaKVMMM BO3MOXKHOCTSMM, KaK IIOBBIIIeHVe HAarJIsSIHOCTY, BU3yaIn3aliys
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CJIOXKHBIX 00BEKTOB, peam3aiys MHTepakTuBHOCTH [11]. VIHTerpanms nHPOpMaIIMOHHBIX
TeXHOJIOTMV B JOIIOJIHNUTeJIbHOe oOpa3oBaHMe IPOUCXOAUT Oriaromapsi IpUMeHeHUIO CU-
creMm KommboTepHoro mopermipoBaHus (TinkerCAD, 3ds Max, Blender, Inventor, Fusion
360) 1 crenyanM3MpOBaHHBIX IporpaMm 1o mnoaroroske 3D-mopenent k meuatu (Cura,
FlashPrint, Netfabb), padoTe ¢ o6opynosanmem g 3D-nievaTit.

Ho mpu 3TOM B poCCUVICKON crcTeMe 0Opa3oBaHMs IIPaKTUYeCKM OTCYTCTBYIOT lie-
JIOCTHBIe MeTOIUeCcKyie ITOAXO/bL:

1) HayuHO 0OOCHOBBIBaIOIINe IIpVMeHeHMe TexHoormy 3D-MopempoBasus B 110-
TIOJTHUTEILHOM 00pa3oBaHm;

2) Hampab/IeHHbIe Ha pa3sBUTHeE VICCIIeIOBaTeIbCKIIX YMEeHM IIKOJIbHVKOB.

B ocHOBHOM ITpOBOISITCS eAVHWYHBIE VCCIIeIOBaHMs, TIOCBAIIleHHbIe OIIMCAaHWIO 3Ta-
TI0B BBefleHs TexHostoruy 3D-niedaTt B oOpas3oBaTesIbHBIN ITpoliecc [12].

B To ke Bpems, kak nokasbiBatoT E. H. Masosa, B. I'. Illy6osrta, M. M. 1llyGoBiy, eciin
11 POBbIe CPeJICTBa VCIIOIb30BaTh yMEPEeHHO 1 ¢ yueToM Tpebosanum (Hopm) CanllnHa,
TO MOXKHO CO3/1aBaTh JIOIOJIHUTeIbHbIE JVAaKTIYecKyie BOSMOXKHOCTY )11 pa3sBUTS y ITOA-
pacTarolIero IoKoJIeHus ollepallViIOHHbIX, MHPOPMalVIOHHBIX, KOMMYHUKATVBHBIX 1 Opra-
HM3aIMOHHBIX yMeHU [13].

['mrioTesa vicciieioBaHMs: BKIIIOYEeHVIE B CVICTEMY JOIIOIHNTEIbHOTO 00pa3oBaHms pa-
60TbI MIKOJIBHMKOB ¢ 3D-MomersiMu OyieT crrocobcTBOBaTh (POPMUPOBAHUIO YMCTBEHHBIX
omepauui v IPUKIIaIHBIX JEVICTBU VICCIIe0BATeNIbCKOTO XapaKTepa, ecjiv OyAyT yuTeHbl
dpyHKIIMM 1CCIIeqoBaTeIILCKOM e TeIIbHOCTY, BO3MOXKHOCTH JOIIOJIHUTEIBHOTO 00pa3oBa-
HUA 1 TexHosormy 3D-MopempoBans Ayis HOAAeP KK pasBUTHS OllepallViOHHBIX, VH-
dpopMaIIMOHHBIX, KOMMYHVKaTVBHBIX ¥ OpraHU3alVIOHHBIX YMEeHUI.

Llesb vccemoBaHMs — M3Y4YUTh BO3SMOXKHOCTY 3D-MonenmpoBaHys [1JId Pa3sBUTUA VIC-
CJIeflOBaTeILCKMX YMEHWI IIIKOJIbHMKOB Ha 3aHSTVSX B yUPeXIeHNSIX JOIOIHNUTEIBHOIO
oOpa3zoBaHMsL.

1 JOCTVIDKeHMS IIOCTaBIeHHO 11eJIM ObLIV OIlpefiesleHbl 3afaui:

1) KOHKpeTM3MpOBaTh IOHSTME VCCIIeIOBATEIbCKUIX YMEHM, OIIpefeInTh 0CODeH-
HOCTM X (POPMIUPOBAHNS B paMKax JIOIOJIHUTEIIBHOTO 00pa3oBaHLs;

2) ompenennTh OUOAKTUYECKUII MOTeHIMaI TexHoorny 3D-MopenvpoBaHms IS
Pa3sBUTS MCCIIeIOBATeIILCKMX YMEHU IIIKOJIbHVUKOB;

3) pa3paboTaTh CUCTeMy 3aHSATWUI, BAPMAHTOB 3aJaHUI M MOJeJIe-00pasoB It
HOAePXKKM [IesiTeJIbHOCT OOyJaloIIxcs B XO[e pean3allyyl IporpaMM JIOIOIHUTeIb-
HOro obpa3zoBaHs;

4) sSKCIepUMEHTAJIBHO HPOBePUTh 3(PPEKTMBHOCTb PA3BUTHS VCCIIEIOBATEIbCKIIX
yMeHMI 00yYaloImxcsl IIOCPeiCTBOM BHeIpeHus TexHoiormny 3D-MoenpoBaHs B IIpo-
rpaMMy 3aHSTUVL.

O030p nureparypsl / Literature review

Jx. CaBonartHeH, M. KojutaH 3aK/If049aroT, YTO pa3BuUTHe [lepeJOBbIX TexHostormm Viu-
pyctpum 4.0 OyzieT BO MHOTOM BJIVIATH Ha 3BOJIIOLIMIO KpeaTuBHbIX coobiiecTs [14]. IToTpe-
OyeTcsi coBepIlleHCTBOBaHVE CPeCTB M MeTOIOB IIpVMeHeHMs I POBbIX MHHOBALIUI B
IIOITOTOBKE MOJIOMIEXIA.

E.T'. T'opzaees, B. I1. AHaHVMKOB yKa3bIBalOT, 4YTO B HACTOLAIIlee BpeMs BaXXHO 3HAKOMUTH
oOy4aromyxcsi ¢ TaKMMI MHCTpYMeHTaM MHQOPMalVOHHBIX TeXHOJIOTUT, KOTopble Oy-
AyT BocTpeOoBaHEI B X OyyIieVt XU3HU B yCIIoBusix udposont skoHoMuku [15]. Cpenm
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TaKVX IePCIIeKTMBHBIX TeXHOJIOTMI MOXXHO BBIIEJINTb 3D-MoneipoBaHye 1 IPOTOTUIIN-
posanme. V. I'mbcon, [1. Posen, b. Crakep oTMevaroT, 4To afiUTVBHOE IIPOM3BOICTBO 0bec-
reurBaeT M PoBYyIO I'MOKOCTh 1 3P PeKTUMBHOCTh TBOPUYECKOTO ITpedIIpMHIIMaTeIbCTBa
[16]. 3D-1teuaTh BBIXOAWUT 3a PaMKM IIPOMBIIUIEHHOIO IIPOTOTUIIMPOBAHMS M IIPOU3BO/I-
CTBEHHOTO IIpollecca. DTa TeXHOJIOIMs cTajla Oojlee MOCTYIIHOW [1j1d OOpa3oBaTeIbHBIX
yupexaeHun 1 gaxe dacTHeIX jmil. x. Mapry, M. Onaszo-basaes, B. Buaunk 1 M. [Tabuk
BBICKa3bIBAIOT ITPEIIIOJIOKEeH e, UTO TeXHOJIOTMI TPeXMEPHOT'0 MOAeIMPOBaHM 11 COOTBET-
CTBYIOILIIVie MIPUKIaJHble MHCTPYMEHTHI SBJISIIOTCS OCHOBOWV I KpeaTwBHOM VIHIOy-
crpum 5.0 [17].

9. baysp, H. Xanmann, @. @Ouiiep crcreMaTU3MpPYIOT IIepCIlIeKTVBHEIE HallpaBbile-
HVS pasBUTVA B HAYUHBIX MICCIIeOBaHMSIX O IIPYMEeHeHMM MOleIMpoBaHs 11t oOpa3oBa-
TeJIbHBIX 1ieJiel, ITpodpeccMOHaIBHOM OpMeHTaumnn 1 Bocnuranus [18]. AsTopsl omperne-
JIAIOT Y BeKTOPBI JaJIbHEVIIIero pas3sBUTVA, HallpUMep MCIIOIb30BaHVe CUMYJIALIVIOHHBIX
TeXHOJIOTWV, IO pa3yMeBalolIX IpMeHeHe BUPTyaJIbHbIX TpeHaxepoB. Mopaenuposa-
HVIe KaK Hay9HO-VICCIIeIOBATeITbCKAs eI TeITbHOCTD ITOOYKIaeT 00y JaroIXcs K aKTYBHOM
IlesITeJIbHOCTY, YTO MOBBIIIIaeT MHTEHCUBHOCTD VX MBICJIMTEIHBIX IIPOLIECCOB.

V. B. EpomkmHa cumnTaeT, 4To MCCIIeloBaTe/IbCKOe YMeHMe XapaKTepu3yeTcs CO3Ha-
TeJIbHBIM BJIaJIeHVIeM COBOKYITHOCTBIO OITepalivi, «SBJISIOIINIXCS CIIOCO0aMI OCyIIleCTBIIe-
HUS YMCTBEHHBIX U IIPaKTUUecKMX (B TOM UMCiIe TBOPUYECKMX) VCCIIeIoBaTeIbCKMX JIev-
CTBU, COCTABJISIOLIVIX VICCIIeIOBATEIbCKYIO 1esITelIbHOCTb» [19].

Hawnbor1ee jI0rMIHOT ¢ TOUKYM 3peHMs ITPOBOIVIMOTO VCCIIeIOBaHME SBJIsIeTCs KilacCcudpm-
Kallys yMeHw, npemioxeHHas B. V. AnmpeeBbIM. YdueHBIVI BbllesisgeT YeTbIpe IPYIIIbl yMe-
HWUIL: OIlepaliOHHble, MHQOPMAIIMOHHbIE, KOMMYHVKaTMBHbIE 1 OpraHmsanyoHHele [20].
JHaHHag K1accudmKaliys B 11eJIOM COOTBETCTBYeT OCHOBHBIM (PYHKIIVSIM IIe1aroriieckon jge-
STeJIFHOCTY V1 HavOoJIee TIOJTHO OIpefierisieT HOMEeHKIIATYPY VICCIIeNOBaTeIbCKVIX YMEHWTL.

Kaxk ormeuator V1. [1. Crosbosa, J1. B. Kouyposa, K. I'. Hocos, TpaguiinoHHbIe crcTeMbl
2D-m300paxeHns (IpOEKIMOHHBIE) KaK 110 MHAOPMaTUBHOCTY, TaK 1 B TEXHOJIOTYECKOM
OTHOIIIEHNM CTajI BTOpIHBbIMM [21]. OcHOBHAsI KOHIIEIIVS OO IHUTEIIBHOrO 0O0pa3oBa-
Hu, 110 BeiozaM 1O. B. Kopuwiosa, V. A. VIBaHOBa, M3HavaIbHO U 11€JIVKOM JOJDKHA OIIN-
patbcst Ha g posyio 3D-(00peMHyI0) MOzeb, 0O0BeANHSIONIYI0 MHMopMaliiio ob m3me-
JIAV Ha BCeX 3TallaX ero XM3HEeHHOTO HMKIIA [22]. ABTOPBI YKa3bIBAIOT, UTO MMEFOIIIVVICS
MOTeHIIMaJI Me>KHayYHBIX OTHOIIIEHWVI 1 MeXXITPpeIMeTHBIX CBA3eV1 [IOMOKeT COBpeMeHHOMY
ZIOIIOJIHUTEJIbHOMY 0Opa30BaHMUIO IIpeooJIeTh BO3HMKAIOIIVe TPYIHOCTI M YCIeIIHO pas3-
BVBATBCS. B HOBBIX yCJIOBMSAX. OTHAKO HEOOXOOMMO Haluyie COOTBETCTBYIOIIEr0 MeTO/I0-
JIOTYEeCKOro 0OOCHOBAHMSI, I1eJIarorM4ecKoro MCCIeOBaHMs C OTpaKeHeM B METOIVKe U
coflepKaHMM 00y4eHMs Ha YPOBHE IPUMEPHBIX IIPOrpaMM.

T.-4. Xyan, M.-1O. Yen, Y.-1O. JInnp Ha sKcIiepyiMeHTaIbHBIX JaHHBIX [I0OKa3bIBAIOT,
4TO VMCHOJIb30BaHVe TpeXMepPHBIX Moeslell peajIbHbIX IIPeMEeTOB — BaXXHOe CPefCTBO I
Hepenaun MHAOpPMaLMK, CIIOCOOHOe CYIIeCTBeHHO IOBBICUTE 3P PeKTMBHOCTb O0ydeHMs
[23]. ABTOpBI OTMeUaIOT YHUBepPCaJIbHBIN XapaKTep MeToa MOAe/IpoBaHys 11l aKTUBU-
3alMK O3HaHMS B cpefe TpexmepHou rpadukm. Ilo BeIBOJaM aBTOPOB, MaHUITYJIALIVS C
3D-mozernaMy MaKCMaJIbHO paboTaeT Ha pa3BUTIe MBICIIUTEIBHBIX IIPOIIeCCOB.

Y.-1O. Xyan, [Ix. BaHr ¢ mpakTiyeckov TOYKM 3peHVIs OIIVICBIBAIOT IIOXO0]I, B KOTOPOM
IpefjlaraloT C HadaJIbHOV IIKOJIBI POpPMMUpPOBaTh y JeTeVl IpefcTaB/IeHns 1 YMeHNs, CBd-
3aHHble ¢ 3D-mpoekTpoBaHmueM (MopenposanueM) 1 3D-iedaTsio [24]. B pesyinbrate 11x
PpaboThI Hazt KOHITEIIVIEV! IIPOrpaMMBbI ObUV cPOpMYIIMPOBaHbI Hanbosiee 3HaYMMBbIe I1eJI
COOTBETCTBYIOIIEro Kypca B IHOJTOTOBKE BBIITY CKHVKOB:
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1) pa3BuTHE IPOCTPAHCTBEHHOIO BOOOPaKeHMS M JIOTTYECKOTO MBIITUIEHVIS;

2) mogyiepyKKa TBOPUYECKOV aKTMBHOCTY VI CAMOCTOSITEIIBHOCTY IIKOJIBHVKOB IIPU MIX
oOydenmnu 3D-MopempoBaHMIo;

3) dpopmMmpoBaHMe IpecTaBIeHni1 0 paboTe B KOMaH/le, clioco0ax IVIaHMPOBaHM [e-
ATEJIBHOCTY Y1 KOMMYHMKAIINV;

4) dpopmmpoBaHMe U 3aKpelUleHNe IlepBOHaYaIbHBIX 3HAHWU 1 MpeJcTaBIeHni1 00
o0BbeKTax OKpy Kalollero Mmpa, X yCTpOVICTBe 1 Ha3HauYeHUN.

JI. Yenr, II. Il. Autonenko, A. Puriixaynt, K. Joycon, . Mwuiep, b. Makdannen,
C.TI'panr, T. llenmmapa, M. 3uriep ykasbIBaloT, YTO y4acTye MIKOJIBHMKOB B 3D-Monernpo-
BaHWM CIIOCOOCTBYeT aKTUBM3aLI II03HAHVIS, [IOBBIIIIEHNIO MHTepeca ¥ pOCTy MOTMBALINN
[25]. TIo pesynpTaTaM aHa/IM3a 3HAYMTEIBHOTO YMCiIa Hay4YHO-METOAMYecKNx padoT aB-
TOPBI 3aK/IIOYAIOT, YTO TexHoJIorns 3D-ieyaT mponsBesia peBoJIIOMIO B TOM, KaK IIPOBO-
AgTCs oOpas3oBaHuMe 1 MccilefoBaHms B ooitactyt STEM (Hayka, TeXHOIOTMS, MHXXEeHepus U
MaTeMaTMKa). DTa PeBOJIIOLIMOHHAS TeXHOJIOTMs, II0 MX BbIBOJAM, IIpefCTaBiIsieT cOOOoM
IIpoeKTHOe 00y4deHve 1 CBOOOIHOe 11300 peTaTesIbcKoe TBOPUeCTBO, CIIOCOOCTBYIOIIee:

— PasBUTUIO MaTeMaTWYeCKOTO MBIIUIeHVS IS IBYX- M TPeXMePHOIOo M3MepeHNs
pu cOOpKe 13 IIOCKOV POPMBI B 00BEM;

— MPOEKTMPOBAHMIO (PYHKIIMOHAIBHBIX OOBEKTOB ¥ IIPOCTBIX MEXaHM3MOB TPV VH-
JKEHEPHOM TBOPYECTBE;

— peayM3aly TBOPUYECKMX BO3MOXKHOCTEVI B 1IBETOBOM peIleH;

— PasBUTUIO KPUTUUECKOTO MBIIIUIEHVSI B OTHOIIIEHUY CyIIeCTBYIOIIMX IIpobiieM 1
BBI30BOB OY/IyIIIero.

Pearmzanyis 11omoOHBIX 00pa3oBaTeIbHBIX ITPAKTHMK B IIPEICTaBIEHHOM aBTOPAMM VIC-
CJIeflOBaHMV IIPOVICXOINT 3a CUeT CPeICTB CIlelajIbHOro pMHaHCHMpoBaHMs (TpaHTa).

b. Asbuy, 3. Yie0Opux, T. [Jana-ITukapa, C. Lermyannn, @. [Terposuy, 3. JlaBuiia,
M. Maprraa passuBaioT mx maen, otMmedasi, uto 3D-MomenmpoBaHye criocoocTByer [26]:

— (POPMUPOBAHMIO M PA3BUTUIO TBOPUYECKMX ¥ TEXHUYECKMX CIIOCOOHOCTEN ITKOJIb-
HVIKOB;

— opraHmsanuy oOpa3oBaTEIBHOTO IIpollecca Ha OCHOBE COLVIOKYJIBTYPHBIX, Y-
XOBHO-HPaBCTBEHHBIX 1I€HHOCTET];

— CO37aHMIO 1 00ecrieyeHII0 HeOOXOMMMBIX YCIIOBUIL IS MPOdecCrOHaIbHOTO Ca-
MooTIpeesIeHs;

— dopMMPOBAHMIO OCHOB HayYHOV KapTUHBI MUIpPa.

Oco0eHHOCTBIO VX METO0JIOTMYeCKOTO IOIXO7Ia SIBJIIeTCS TO, UTO aBTOPbI 0OOCHOBBI-
BaOT BXKHOCTB ITOITOTOBKM CaMMX yUuTesIeN K BKiIroueHuto cpencts 3D B mpernoaBaHme.
I'To m1x BBIBOIAM, HaCTaBHMKAM HY>KHa JIOTIOJIHUTEe/IbHAS CIIelaJIbHO-TeXH4YecKas IIOfro-
TOBKa, TIO3BOJISIIOIIAST PeaIM30BbIBaTh AMAaKTNUecKui roTeHIasn 3D B mojiHOM o0beMe,
HaIIprMep, KaK [MOIKITI0YaTh U MCIO0JIb30BaTh 3D-IIpuHTEepHI.

X. I'lmpcon, A. [1p106 oTMeUaloT, 4TO IOIIOJIHNUTEIbHOe 00pa3oBaHme Ha Oase 3D-mo-
AepoBaHus obeclieunBaeT IIKOJIBHMKOB OOJIBIIMMI 3HAHMAMM, YeM ypoK 1o pusuke,
Ovostormm v MateMartuke [27]. AKIIeHT Ha HpaKTU4YecKOM 00y4eHUM C peaIbHbIMU IIPY-
JIOXKEeHMSIMY, YCTPOVICTBAaMM ¥ MaKeTaMy IIOMOraeT OCBaMBaTh HayYHO-VICCIIe/IOBaTeIbCKIE
yMeHMs. YueHble BBIIEIISIOT HaBbIKM, KOTOpble popMupytorces nipu 3D-Mopenposasmm:
KPUTUYECKOe MBIIIIeHVe, KPeaTBHOCTD, JII0003HATeIbHOCTD, IIPUHSATIE OPUTMHAIBHBIX
HeCTaHIAPTHBIX PeIeHN, JINAEPCTBO, TBOpUecKoe IIpeIIprHnMaTeIbcTBo. Hesasrcmo
oT OymyImei Kapbephbl, 3TV HaOOPBI HaBBIKOB, IT0 BEIBOAAM aBTOPOB, IMEIOT OOJIBITIOe 3Ha-
4JeHe J1JIs1 [IOATOTOBKM JIeTeVl K MHHOBAIIVISIM.
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Ob6pasoBatenibHoe 3D-MmopmenpoBaHMe II0JIydaeT IIMPOKOe pacIIpocTpaHeHVe B
IIpaKTHKe TeMaTWYecKux JIeTHuX jlarepern, HanpuMep Try Engineering Summer Camp
(CIIA).

1t Poccuyt obacTvi apXUTEeKTYPbl Y MHXKeHepuy ObUIV IIepBBIMM, Tie TeXHOJIOT MU
OBICTPOro MPOTOTUIIMPOBAHMS MCIIOIB30BAJIVICh B 0Opa3oBaTeIbHbIX 1eJIax [28].

A. T. @apuToB OTMeYaeT, 4YTO IIPOEKTHI ¢ HpuMeHeHVeM 3D-mpoToTunpoBaHMs
HOJDKHBI ITpelyCMaTpMBaTh pa3paboTKy oOydarommMics COOCTBEHHBIX YHUKaIIBHBIX MOJIe-
J1evi, 00JIaIaroIINX OIIpele/IeHHOV ITPaKTUYeCKOV WIIVI SCTeTYecKout 1osib3om [29]. B cra-
The IpeJicTaB/IeHo 0000IIIeHVIe OIIbITa aBTOPa I10 BBeAeHNo 3D-1ieyaTnt B TOIIOJIHUTEIBHOE
oOpaszoBaHme Ha 0Oase rimMHasum YibgHOBcKa. Ha ocHOBaHMI 0000IIEHNST SKCIIEpUIMEH-
TaJIbHBIX JaHHBIX A. T. PapuToB 3aK/II04YaeT, 4TO TOJIBKO PV HPaBWIBHOM MeTOI0JIoTve-
CKOM IIofxofe BHeapeHue 3D-MopmenmmpoBaHMsA B Hay4YHO-MCCIIEAOBATEILCKYIO JeATesTb-
HOCTb IIKOJIBHMKOB MOJXeT IIpVHeCTV 10J1b3y. [ IpaBisibHOe IUTaHpOoBaHye TaKoV JiesiTesIb-
HOCTM B COOTBETCTBUM C BO3PACTOM IIKOJIBHMKOB MOXXET BHECTH KpeaTVBHYIO JIMHUIO B 00Y-
4JeHwe U TIOATOTOBUTD VX K BbI30BaM MHIOYCTpun Oyaymiero. OmQHaKO TaKOro MOAXOMIa aBTo-
POM HIU B 3TOVI, HY B JJIBHENIINX paOoTax He IIpejlaraeTcs.

Bortee comep kaTe/IbHBEIN B IUIaHE HAay4YHOV OOOCHOBAHHOCTV BapMaHT IIO IIpVIMeHe-
Huio cpencts 3D-MomermposaHus I oOydeHMs IIIKOJIBHMKOB IIpeCTaBIeH B paboTe
E. A. Muxsiakoson, T. H. Cysoposoiz [30]. ABTOpbI OIMCBIBAIOT HaIlpaBJIeHNs Tlefjarorye-
CKOVI ITIOAAePXKIM TBOPUYECKOV CO3MAaTe/IbHOV JeATeJIbHOCTH IIKOJIBHMKOB B paMKax Iep-
COHaJIM3MPOBaHHO MoJIesi o0ydeHMs Ha Oase TexHosorum 3D. Ho, k coxasenuo, umu He
yKa3bIBaeTcsl ITOTEHIIMAJI IIepeIOBbIX TeXHOJIOIMI [1j1d (popMMUpoBaHMsl MMEHHO Hay4YHO-
VICCTIeOBATEIILCKIIX YMEHMVI IIKOJIbHMKOB B paMKaX JIOIIOJIHUTEIbHOTO 00pa30oBaHs.

E. E. IlerpoB mipefncraBiisieT pe3ysIbTaThl M3y9eHs 3apy0eXHOro OIbITa O0yueHvIst 6mo-
jorvivt Ha ocHoBe 3D-momeneiz [31]. ABTop aHa/m3MpyeT Crienyai3poBaHHbIe IIPOrpPaMM-
HbIe ITPOYKThI 1 CPeJICTBa, IT03BOJIAIONIVE peal30BaTh M3ydeHye OTIeIbHbIX pasziesioB 6uo-
JIOTMIVI C VICIIOJIb30BaHVIeM VHCTPYMEHTOB TPeXMEepPHOIro TeOMeTPUYecKOro MO/ IVIPOBaH.
I'lo ero BeIBOAM, TexHOIOIVsA 3D-00yUeH s ABJIsIeTCsl OITHOV 113 HOBBIX 0Opa3oBaTesIbHbIX TeX-
HOJIOIMVI, peajIM3yeMbIX C VCIIO/Ib30BaHVeM WH@OPMallVIOHHO-TeJIeKOMMYHVKAIVIOHHBIX
CpeJCTB B IIpoIiecce BUPTYaIbHOTO B3aVIMOIEVICTBYIS IIKOIBHYIKA C yYeOHBIM PeCyPCOM.

O. H. BaciieeBa, H. B. KoHoBaioBa ommceiBaroT Oosiee II€JIOCTHYIO METOIMYECKYIO
paboTy B Kpy»XKKax M CTyAVsIX, OPVIEHTMPOBAHHYIO He TOJIbKO Ha OfJapeHHBIX [IeTeVl, IMeo-
VX BBICOKVE aKaJleMIJecKye pe3yJIbTaThl, HO 1 Ha IIIKOJIbHVKOB, MMEIOIIVIX He OYeHb Bbl-
COKMe IOCTVDKEeHMs 110 0a30BbIM IIpeaMeTaM [32]. ABTOPBI JOKa3bIBAIOT, UTO MH)XXeHepHbIe
CTyAUV SBJISIOTCS VMHCTPYMEHTOM IlpodpeccroHaibHOM HaBuraummn. Pabora ¢ 3D-mogme-
JSMV B JOTOJIHUTEJIbHOM 00pa3oBaHMM JaeT BO3MOXKHOCTb pas3BUBaTh CIIOCOOHOCTU U
HaBBIKV TEXHWYECKOTO MBIIIIIeHV Y COBPeMEeHHBIX IIIKOJIBHMKOB. OTyIidre mpoeKkTa — Bo-
BJledeHye B OOpa3oBaTeIbHBIV IIPOllecC CTYAeHTOB TeXHWYeCKMX HallpaBIeHWil IIOATo-
TOBKM B KadecTBe HAaCTaBHVKOB ITPV BBIIOJIHEHMV IIKOJIBHMKAMV VCCIIeAO0BaTeIIbCKUX W
IPOeKTHBIX paboT. OmHaKo He IIpeficTaB/IeH HI y4eOHBIN IIaH, HY Oy pOYHOe IUIaHMpPO-
BaHMe, KOTOpble ITO3BOJIWIIM OBl OPYrMM IleflaroraM B XOfle BBIIOJIHEHVsS IIPUKIIaIHbBIX
y4eOHBIX 3aJaHN1 pa3BUBaTh MCCIIeOBaTeIbCKIe HaBbIKV OOyYatoIXcs.

T. B. Mamaposa, M. C. Ilepepo3unkosa, H. A. bymmeresa, V1. FO. Xito6bicTOBa HayYHO
00OCHOBBIBAIOT HEOOXOAVIMOCTb COBEPIIIEHCTBOBAHS MOJIeJIV O0YUeHsI C y4eTOM BO3MOX-
HocTen 3D-TexHOJIOIMI KaK oTBeTa Ha BbI30BbI VIHnycTpum 4.0 [33]. IIpu 3TOM onmceiBa-
I0TCsT pecypcel 3D-mMomenmmpoBaHms st obecriedeHMsl KOHKYpPEHTOCIIOCOOHOCTM, IIOf-
AeP>KKM IPpodeccrIoHaIbHOV CaMOpeaI3aliyi BBIITy CKHVIKOB, Pa3BITISI BOCTPeOOBaHHOTO
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VIHHOBAIIMOHHOIO MbIuleHns. OgHaKo IIpecTaBlIeHHOe VCCIeoBaHe OPVEeHTUPOBaHO
Ha IIO[IrOTOBKY CTY[IeHTOB By3a 1 He YUYUTbIBaeT CIel(UKY CHUCTEMBI JOIOIHUTEIEHOIO
obpa3oBaHmMSIL.

Taxmm obpasom, 3D-TexHOIOIMA VIMeeT 3HaUUTeIbHbIV AUAaKTUYecKil IoTeHIIal,
YTOOBI ITOBBICUTE Ka4eCTBO IOATOTOBKYM IIKOJIBHMKOB B CCTeMe JOIOJIHUTEIbHOrO obpa-
3oBaHMs. CooTBeTCTBYIOIIas MH(OPMallMOHHas cpefla IoKasblBaeT ceOsl MHOrooberaro-
M pecypcoM, 0COOeHHO /I oOpa3oBaHMs B 001acTV HayKy, TeXHOJIOTUV, MHXXeHepuw,
VICKyCCTBa ¥ MaTeMaTVKMN.

B nipencrasiienHOM aHaTIMTIMECKOM 0030pe 3apyOekHbIe 11 OTedecTBeHHbIe VICCIIeI0-
BaTe/IV BBISBILAIOT pasjIyiHble IIperMYyIlecTBa MHTerpalun agaUTUBHBIX TeXHOJIOITUI B
IperoiaBaHyie B COOTBeTCTBUY ¢ BbizoBaMu VIngycrpum 4.0:

- BO3MOXHOCTMU 3D-MonerpoBaHms [IJIs TIOIeP>KKM IIO3HABaTe/IbHOTO MHTepeca 1
MOTMBAIIVV OOYYaroIIIXCs;

- noteHuman 3D-mogenvipoBaHws 17T pa3sBUTMS MTHHOBAIIVIOHHOTO MBIIIUIEHVIS, Kpe-
aTVMBHOTO IIPOM3BO/ICTBA;

— BO3MOXXHOCTM 3D-MopenpoBaHs 111 TPOodeccroHaIbHOIO cCaMOOIIpeie/IeHNs;

— pecypcel 3D-MopenpoBaHs A HOAAEpKKI MHTepeca ¥ BOBJIEYeHHOCTH CaMMX
HaCTaBHIKOB.

ITpoBoasATCa KOMIUIEKCHBIE VICCIIeOBaHWS 110 COBEPIIeHCTBOBAHMIO ITOJITOTOBKY VIH-
JKeHePHBIX M ITefJarornmyeckyx KajgpoB B IPOCTPaHCTBe BeAyIINX POCCUVICKMX YHVUBEPCUTe-
TOB CTPaHBI Y1 MUpa.

W Bce ke, HecMOTPs Ha BBIABJIIEHHBIV ITOTeHIIal 3D-MoaeMpoBaHyis, JIVIITbL HEMHO-
rvie Iefaroryi VICIIOJIb3YIOT 3Ty HOBYIO Cpefly M TeXHOJIOIMIO [JI pa3BUTV HayYHO-VICCIIe-
J0BaTeILCKMX YMEHMI HIKOJIBHUKOB. V1 dpakTdecky He MCIOJIb3YIOTCA pecypchl MHMOP-
MaIMIOHHOVI CpeIbl JIOIIOJIHUTEeIbHOIO 00pa3oBaHms I X POPMIUPOBaHMA.

DTO ompenenseT IOTPeOHOCTh B pa3paboTKe IOIX0M1a, IPeCTaBIIsSIONIero BO3MOX-
HOCTb YCOBepPIIIeHCTBOBaTb METOAVKY OpraHM3alliM VCCIIe0OBaTeIbCKOV [1esTelIbHOCTI
IIIKOJIBHVIKOB B yCJIOBUSIX JIOIIOJTHUTEIILHOTO 00pa3oBaHsl, TeM caMbIM CIIOCOOCTBY I pa3Bu-
TUIO VIX VICCIIeIOBATeJILCKMX YMEHWV, 3a CUeT BKIIIOUYeH N B coflepKaHVe KOMIIOHeHTOB, CBsI-
3aHHBIX C TexHoorveri 3D-MopenpoBaHysL.

Metononornueckas 6a3a mncciaemosanms / Methodological base of the research

[y1s1 perteHVIsI TTIOCTaBJIEHHBIX 3a/1a4 VICIIOIb30BAJIVICH CJIETYIOIIVIE METOMBI VICCIIeIO-
BaHVIS:

1. Teopernueckuy aHayM3 M 00OOIIIEHNe JIUTEPATyPhl [JII YTOYHEHMS CYIIHOCTU
HayYHO-VCCIIeIOBATEIbCKOVL AeATeIbHOCTY, OIIpefesIeHNsI TIOHSATMS «VCCITIeOBaTeIbCKIIe
yMeHMsI» U IIOKas3aTeslell MX cpopMMpoBaHHOCTH. B paboTe micmorb3yeTcs ciiemyroras
KTaccumKauysl YMeHWIL: OIlepaliOHHble, KOMMYHVKATUBHBIE, OpraHM3aIOHHbIE, VH-
dopmarmoHHbIe. DTV yMeHS, COOTBETCTBYoMe Kitaccudnkamym B. VI. Augpeesa, Obu1n
BBIOpaHBI U3 psifia APYIMX II0 CIIEAYIOIIIM KPUTEPVSIM: COOTBETCTBYIE HaIIPaBJIEHVISIM VAC-
CJIeIOBATEITLCKOVI IeSATEIIbHOCTY B CVICTEME JIOIIOJTHUTEIBHOTO 00pa3oBaHMs; y4eT BO3pacT-
HBIX 0COOeHHOCTeV! IITKOIPHMKOB [34]. Harmpumep, He MeHee mocToviHble KilaccrdyKarmmy,
npemioxkenHele H. B. JIutosuenko [35] u I1. IO. PomaHoBeIM [36], oprieHTMpOBaHBI B OC-
HOBHOM Ha CTYyJIeHTOB.

2. AHayIM3 AOMOAKTIYECKVX BO3MOXKHOCTEeN IIpmMeHeHMs 3D-momenvpoBaHms s
dopMmpOBaHIS 1ICCIIEIOBATEIIBCKIIX YMEHM IITKOJIBHVIKOB.

63



B. B. Maméee8, 1. H. I'pubko8

3. DKcriepuMeHTaIbHOVL 623071 MccilenoBaHms gBigercs LleHTp mpoToTUmpoBaHs —
«leHTp KpeaTMBHBIX MHAYCTPUIT» derepasbHOrO TOCYAapPCTBEHHOTO Or0/KeTHOro oOpa-
30BaTeJIBHOTO YUpPeXIIeHVIs BBICIIero oopasoBaHms «OpIIoBCKIII FOCyJapCTBEHHBIV MHCTH-
TYT KYJIbTYpbl» (Hastee — LIKV ®T'BOY BO «OI'MMK»). On co3pan 1 amperts 2022 ropa.

s pasmertteHns jtaboparopuit LleHTpa KpeaTuBHBIX MHIYCTPUM 000PyAOBaHbI Ye-
ThIpe IIOMellleHNs: OCHOBHOM 3aj1 (twiomaap 222,0 m2?), apT-30Ha (44,5 M?), 1abopaTopus
ayamokoHTeHTa (86,0 M2), 1abopaTopus OTO- 1 BUAEOKOHTeHTa (42,6 M2).

LleneBast ayauTOpMs IIpOeKTa: TaJlaHT/IVIBbIe IIOIPOCTKM U B3pOCIIble; TBOpUecKye KO-
MaHzbI Topora Opria 1 permoHa; caMO3aHSATBIe Y MHAVBYIyaJIbHbIe IIpeaIIpyHIMaTesI;
npeacTaBUTeN OM3Hec-cooOecTs; cormaibHble HKO; oOpasoBaTeribHBEIE yupexmeHMs;
6rtoreper, DJ, dotorpadsl, Buaeorpadsl, yupexaeHns KyJIbTypbl 1 IOCyTa.

Bruenpenne 3D-monermipoBaHus ISt pa3BUTIS MCCIIe0BATEILCKMX YMEHMU IKOJIb-
HVKOB OCYIIIeCTBIISUIOCH IIPY IIPOBEIeHMN 3aHSATUI B CTYyAMsX OJIOrMHra 1 BUIe0TBOpUe-
crBa («ITepcriexTmBa»).

ITpakTiaeckoe nprMeHeHVe IOy YeHHbIX 3D-Mopernert peas3oBaHO U B AeATEIILHO-
ctr OpII0BCcKOro 0OBeIVHEHHOTO rocyaapcTBeHHoro mmrepaTtypHoro mysest V. C. Typre-
HeBa, TeaTpa KyKoJl, Ha Tepputopuu [JJoma-myses B. A. Pycanosa.

IIpn nmarHOCTMIKE CPOPMIMPOBAHHOCTY VICCIIEIOBATEIBCKIX YMEHWUV IIKOJIBHVKOB
OILIeHVBaJIVICh ITPOIYKTHI y4eOHO [1edTeIbHOCTY 00YyUatoIIXCs — KOMITbIOTEpPHbIE MOIeIIN
v 0OBeKTHI, HarleyaTaHHbIe Ha 3D-mpuHTepe.

OreHKa Ipon3BOAIIIACk IBa pa3a: 0 BHeAPeHs B yueOHBbIV ITpoliecc cpercTs 3D-Mmo-
JeIMPOBaHM B CTYaMsAX Os1orvHra 1 BugeoTsopuecTBa («IlepcriexkTnsa») 1 nocie.

[1J1s1 BBITIOTTHEHNS TpeOOBaHMS pelpe3eHTaTMBHOCTY pa3Mep COBOKYITHOCTM VICCIIeNTY -
eMBIX paBeH KOJIMIeCTBY Bcex oOydaromxcs B cTyavsix LlenTpa.

I'To ntoram onenkm 3D-npoekTa oIrpeessuIcss YpOBeHb MCCIIeOBaTeIILCKIX YMEHWI
IIIKOJIBHMKA. YPOBHM OIpeesisUINCh CJIEAYIONIMM o0pa3oM: HadaIbHBIN (PerpOmyKTVB-
HBIV1), OCHOBHOVI (4aCTMYHO-TIOVICKOBBIN), BBICOKMT (MCCiIeoBaTesibckmii). VIx mHTeprpera-
LV Y IIpolLiefTypa OLleHKM IIpefiCTaBIIeH I fajlee.

ITpn cocTasrieHUN 3aJaHVTL 11 OIIpeleIeHNY YPOBHEN B COOTBETCTBUM C KPUTEPUSIMU
cOPMIPOBAHHOCTY MCCIIEIOBATEITHCKIIX YMEHWTI IITIKOJIBHIIKOB YITEeHBI IIPVIHIINIIB KOHCTPY-
VIPOBaHVIS 3aaHN [IJIST BCePOCCUVICKVIX OJIVIMITVAL, IIKOJIBHVIKOB 110 3D-MomermpoBaHmio.

4. beuto 3americTBoBaHO 48 oOyygaroryxcsa. CpemHMI BO3pacT peCcIoHIeHTOoB - 13 jteT
(45% nesymek n 55% momonpix ymopent). CraTucTirdeckast 00paboTka 0Ty YeHHBIX 9KCITe-
PVIMEHTaJIbHBIX JIAHHBIX BBITIOJIHEHA C IIOMOIIIBIO KpuTepus X2 (xu-kBazpat) ITupcoHa.

PesynbTaTsl nccenoBadmsa / Research results

YTouyHeHMe OCHOBHBIX ITOHATU

LIndposbie oOpasoBaTe/IbHBIE TEXHOJIOTMY O0JIaal0T HECOMHEHHBIM IVTaKTIYIeCKIM
MOTeHIIVaJIOM [IJIsl PasBUTH VCCIIeI0BaTe/IbCKIX YMeHUI Or1arogapsi ToMy, YTO ITO3BOJIAIOT
peoOpa3oBaTh TPagMIIMOHHOe OOydeHVe B VCCiIeoBaTe/IbcKOe, B OCHOBE KOTOPOI'O JIEXKWUT
MPpOIyKTVBHAs AesITeJIbHOCTb caMyx obyuJaroryxcst. Kpome Toro, akTyaIbHOCTB VX MCIIOJIBb30-
BaHWsI BO3pacTaeT Py OTCYy TCTBIM JJabOpaTOPHBIX IPUOOPOB, B CJIy4asix BOSHVKHOBEHVIS pVC-
KOB B pe3yJIbTaTe IIPOBeleHVs HeKOTOPBIX HayYHBIX SKCIIEPVIMEHTOB, a TakKe B YCJIOBVSIX BbI-
COKOVI CTOVIMOCTVI MaTepHajIoB, HeOOXOIVIMBIX M1 JIa0OPaTOPHBIX MCCIIeOBAHMIA.

B nipencrasiierHOM paboTe 1O, MCCII€IOBATENIBCKVIMY YMEHVSIMY IITKOJIBHVKOB IIOHM-
MaeTcsl X CIIOCOOHOCTB CO3HATEJIFHO BBIIIOJIHATh YMCTBEHHBIE U ITPAKTIYecKyie IeVICTBIS,
COOTBETCTBYIOIIIVIE JIOTVIKe Hay4YHOI'O VICCIIeJOBaHMAL.
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ITokazarersaMyt cOpMUPOBAaHHOCTH VICCIIeOBATeILCKVIX YMEHWV IIKOJIBHVKOB, CO-
ritacHo B. VI. AHnpeeBy, SIBIISIOTCS: TIpOBeieHVe HaOJIIOeHMII 1 VICCIIETOBAHUT IIPY MOJIe-
JIPOBaHMY; BBIIBVDKEHVEe TMIIOTe3bl; IUIaHVpPOBaHMe MCCIIel0BaTeIbCKON [1edTeJIbHOCTY;
aHaJIN3 MHQPOPMAIIMOHHBIX MCTOYHMKOB [37].

YueOHo-1cCIIefoBaTe IbCKas [1eATeJIbBHOCTD Co3/1aeT Oasy It opraHusaiym 0osiee CJIoxX-
HOT'O YPOBHSI MCCIIeI0BATEIILCKOV eI TeJTbHOCTY OOy UaTOIIIXCS — HayYHO-VCCIIeI0BATeIIbCKOVA

OcHoBHOVI TTyTh AJ11 POPMUPOBaHMA MCCIIeIOBATeILCKMX YMEHWUI B JOIIOJIHUTE Ib-
HOM 00pa3oBaHMM — 3TO VCIIOJIb30BaHVIe IIPOOJIeMHOTO ITogxoaa K o0ydenmio. CrcremMaTn-
yecKoe co3faHye IIpo0IeMHBIX CUTyallM CTUMYJIMpPYeT IT03HaBaTeIbHYIO IIOMCKOBYIO [Iesi-
TeJIbHOCTB IIKOJIBHMKOB. ’e3yJIbTaTOM 3TOr0 4BJISIeTCSI CAMOCTOSATeIIbHOe pellleHVe HeCcTaH-
JapTHBIX 3aJla4, CPaBHUTEIbHBIV aHaJIN3 1 0000IIatoIIVe BEIBO/IbI, K KOTOPBIM IIPUXOANUT
yueHuK. IIpyu 3ToM mepcriekTuBa pelleHMs IIpo0iieMbl COOCTBEHHBIMM CMJIaMU BIOXHOB-
J1geT oOyuJaroxcs, MOOWIN3yeT MX BOJIeBble YCUIIVS, AejlaeT IO3HaBaTeIbHBIN ITIPOllecC
GoJtee TIpyBIIeKaTeILHBIM M JIMYHOCTHO 3HAUMIMBIM.

Kpome Toro, HecTraHIapTHBIE CUTyalIUV MCCIIEA0BaHS (POPMUPYIOT TaKye BOCTpebo-
BaHHbIe Ka4yecTBa JIMYHOCTY, KaK CAMOCTOATEIIbHOCTh M CMICTEMHOCTh MBIIIIJIEHVs, He3aBy-
CVIMOCTB, TMOKOCTB VI KPUTWYHOCTD CY>KIEHMIL.

Bosrteuenme oOydaromyxcsi B CUTyalny VICCIEIOBaHMS B paMKaxX JOIIOJIHUTEIEHOTO
oOpaszoBaHMs JaeT HanOoIbIIMi 3P deKT, Tak Kak 37ech IIpeoOIafaoT YYeHVKM C ITOBbI-
IIIeHHOV MOTHMBalIMel ¥ MaKCMaJIbHOVI OpMeHTalyerl Ha aKajeMdecKyie JOCTVDKeHMA.

[TporpaMmsl I 3aHSATUN CJIeAyeT COCTABIISATh TaKUM 0Opa3oM, YTOOBI IIIKOJIBHVIKM
MOIJIV HanOoJsiee TI0JIHO IPOSIBUTh MHAMBUIYJIBHOCTh, TBOPUYeCKye CIIOCOOHOCTH, FOTOB-
HOCTBb K ITpodeccroHa/IbHOV caMopeasisaumn. DopMupoBaHue 1 pa3BUTHe VCCIeqoBa-
TeJIBCKVIX YMEHWUTI MOXKEeT IIPOVICXOAUTD TakKe B IIpoIlecce IIPOEKTHOV AesTeIbHOCTI 00y-
vatormyxcs. [Tpu BIToOIHEeHN TPOEKTOB HEOOXOAVIMO TaK VIV MHAde 3a/1eVICTBOBATh BCe
BUJIBI VICCIIEIOBATeILCKVIX YMEHMIL: ollepallyiOHHbIe, OpraHM3alIOHHble, IIpaKTUJecKie 1
KOMMYHVIKaTVIBHBIE.

OnHuM 13 cpeCcTB pa3BUTH MCCIIe0BaTeIbCKIIX YMEHU IIIKOJIBHMKOB MOT'Y T BBICTY -
IaTh CpefcTBa MHQOpMaTH3aIMy odbpa3oBaHNs, a MMEHHO CpefiCTBa, HOepKMBaloIIe
TexHosiormnv 3D-MonermpoBaHNs 1 IPOTOTUIIVIPOBAHMS.

3D-mozmenmpoBaHme — 3TO IPOIecC CO3MaHMs TpeXMepHON Mozeny oObekTa. 3atada
3D-MopenmpoBaHs — pa3paboTaTh BU3yaIbHBIN 00beMHBIVI 00pa3 skestaeMoro oobekTa. C
IIOMOIIIBIO TPeXMePHOV rpadMKM MOXKHO CO3[IaTh TOUHYIO KOIIMIO KOHKPeTHOrO IIpefiMeTa
¥ paspaboTaTh HOBBIV, paHee He CyIlleCTBOBaBIIMI 00BeKT. [Iporiecc cosmaHms Tpexmep-
HOVI MOIe/IM BK/IOYaeT CJIedylollye STallbl: MOJeIVpoBaHlMe, TeKCTypupoBaHue,
HACTPOVIKA OCBeIlleHNs ¥ TOUKY HaOJIIoeHVs, BU3yayn3aiys (peHIepyHT).

HonomanrenbHOe obpasosanme B LIKI ®I'BOY BO «OI'VIK» mpoBoaguTcs o TeXHU-
YecKMM, eCTeCTBeHHO-Hay4HbIM, COIMaIbHO-TYMaHUTapHBIM, XyHA0KeCTBeHHBIM, TyPWCT-
CKO-KpaeBeuecKM HallpaBJIeHVISIM.

OOGpasosaresnbHasg Mofeinb LleHTpa mpepriosiaraeT 1cIoIb30BaHNe JIEMeHTOB U3 pas3-
JIVYHBIX Ie[IarorM4ecKrX TeXHOJIOIMIL: WIPOBOVI, IPOEKTHOV TeXHOJIOIMM, TeXHOJIOIMM
TpaAUILIMIOHHOIO 00yueHus 1 11p. Takoe MHTerpupoBaHHOe 00yUeHe ClIOCOOCTBYeT:

— PasBUTUIO HAYYHOTO CTVJIS MBIIUICHVIS;

— [PVMeHEeHWIO eCTeCTBeHHO-Hay4YHOI'o MeTo/la ITO3HaHVIS;

— TIOATOTOBKE K MHHOBAIIMOHHOV AeaTestbHoCTY Ayt Vinmycrpum 4.0;
— dopmMUpoBaHUIO MeTallpeIMeTHBIX YMEeHM 1 HaBbIKOB.
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YcBoeHMe MIKOJIBHMKAMM TeOpeTNYecKOro MaTeprasia OCyIIeCcTBIIsIeTCs yepes pellle-
HVe VMW TOVI WJIV MHOW 3a1a4Wu, HpO6HeMHOI7I CUTYaIVN. bospiioe 3HaueHMe MMeeT VC-
IIOJIb30BaHVIe TaKMX 3aJaHuii, KOTOpPBIe IIpeAIioaraloT U3ydeHre OHOIo BOIIpoca M I1o-
3HaHVe OJHOro 0ObeKTa 13 pasHbIx oOs1acTeVt 3HaHUM (Pu3IKa, MaTeMaTMKa, IICVXOJIOT S,
JTepaTypa, UICTOPUSL).

KoncTpynposaHue crucreMbl 3afaHU BKIIIOYaeT HOCIeNOBATeIbHOCTh CIIeTYyIOIIVIX
9TaIlOB:

1. Onpenenienme ey M 3a7ad C y4eTOM [IBYX acIleKTOB: (pOpMaIbHOIO M cofeprKa-
TeJILHOTO.

2. Beibop ocHOB MHTerpaumm n crucTreMoobpasyrorero crepxusa. Hanpumep, HazHa-
ueHme 3D-moner: cuMBorvka 1171 IHs ITobenibl, mepcoHax 115t KOMIIBIOTEPHOV UT'PBI IV
aTpuOyT IJIsi COpeBHOBAHUIL.

3. Co3maHme CTPYKTYPBbI 3aHSATUI (HaIllpyMep, MOYJIS).

OcHoBHOM 11eJ1bI0 JIesiTelIbHOCTY LleHTpa siBjiseTcs opraHm3alys HeOOXOAVIMBIX CO-
IVaJIBHO-KYJIBTYPHBIX YCJIOBUV, TTO3BOJISIOIIVIX KPeaTUBHBIM COOOIIIeCcTBaM ¥ TaJlaHTIIN-
BBIM JIIOJISIM CO3/1aBaTh KpeaTVBHbBIE ITIPOEKTHI 1 TBOpUYecKye ITpoayKTeL. LleHTp kpeaTnBHBIX
VIHIYCTPUW HOCeIIA0T BHEIIHMe Pe3UAeHThl I CO3aHMs IIPOTOTUIIOB, MEePOIIPUATIS
ocseratoT pernoHaisHble CMI, paboty ortennBaer MuHMCTepcTBO KyIbTypbl PO.

[asiee mpencraBieHO TeMaTu4ecKoe IUIaHMpOBaHMe Moayia «KpeaTuBHOe Mopenm-
poBaHMe». BapuaTuBHBI MOIYJIb OBUIO pellleHO BKIIOUNTB B pabourie IIporpaMMBI CTY AN
C 11eJIBbIO peasIv3allvi BBISIBJIEHHOT'O OUIaKTNYecKoro roTeHIala 3D-MonemvipoBanms a1
PasBUTHS VICCIIeIOBATEIILCKIIX YMEHM IIIKOJIbHVIKOB.

4. OpraHmsanms 1poriecca oOy4YeHms ¢ MCIIOIb30BaHVEM COBOKYIITHOCTV KOMIUIEKC-
HBIX VI THAVBUILY aJIbHBIX (POPM 00ydeHMs.

Monyib «KpeaTtuBHoe MofeipoBaHvie»

B cTymym Gs1orvara oOydaroiyecs mostydaror 0a3oBble 3HaHM Or1orepa-mHd@IoeHcepa:

— aKTepCKOe MaCTepPCTBO U CLeHMYEeCKasl peyb;

— IIPOeKTMpOBaHVe 00BEMHOT0 M300pakeHns: 0ObeKTa B I POBOM IIPOCTPAHCTBE;

— V3TOTOBJIEHVE KadecTBeHHBIX 3D-Moperent 1 BUIeOKOHTeHTa;

— passuTne codbcTBeHHOTO Os10Ta cpencTBaMm 3D-penaxkTopa;

— IIpaKTHKa B IIPOMIOCEPCKOM IIeHTpe M COIIPOBOXKAeHe BUpTyasbHOro 3D-01orepa;

— y4acTue B ChbeéMKaxX TpeXMEepPHBIX POJIMKOB W IOy .

B crymym «IlepcriekTiiBa» IIpOBOAATCA 3aHATHA 110 PUCYHKY, Ipaduike 1 jienike. Harrpwm-
Mep, HIKOJIBHMKN M3Yy4aloT KIacCMYecKuUII 1 JeKOPaTUBHBI PUCYHOK, Ileperavdy oobeMa u
IIPOCTPaHCTBa, KOMITO3UIIVIO, CBOVICTBA IpadpiIecKmX MaTepyaIoB 1 IIpVieMbl paOOTHI.

Mogtyis TIpu3BaH pa3BUTh YMEHM VICIIONIb30BaTh TpeXMepHble rpadudecKkyie mpes-
cTaBJIeHVs MH(OPMalIMK B IIpoliecce oOyueHMs], IpeHa3HayeH /IS IOC/IeIyIOIIero Ipmu-
KJIaJIHOTO VICIIOJIb30BaHMs OOy YatOIIVIMIICS.

Mojtys1b BHOCUT 3HaUMUTEIIBHBIV BKJIa[, B POpMIpOBaHe 1CCiIeloBaTe/IbCKX YMEeHM
I HaBbIKOB, BBEIPabOTKa KOTOPBIX SIBJIsIeTCS OIHVIM U3 IIPUOPUTETOB COBPeMeHHOro obpaso-
BaHys 1 LleHTpa KpeaTVBHBIX MHITY CTPWIA.

HoBusHa 1 omIm4mTeIbHbIe OCOOEHHOCTY IIPOTrPpaMMbl MOLYJISl COCTOSIT B TOM, UTO
3D-MopermpoBaHye BBICTYIIaeT KaK MHTerpupyrolias 6asa /i OCHOBHBIX HallpaBJIeHHO-
CTer OOIIOJIHUTEIBHOI'O o6pa303aHVM: €CTeCTBEHHO-HAyYHOVI, TEXHUYECKOV, COIAaIbHO-
T'yMaHWUTapHOW, XyI0XXeCTBEHHOW M T. JI.
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B pamxax oOyueHms y4acTHVMKM MOTYT IIOJIyIUTD IIpefICTaBiIeHne o mpodeccusix Oy-
Aylero, Harpmumep o rnpodpeccum 3D-mMozeriepa.

3D-mozeruiep - 310 nipodeccus B oditacty 3D-am3ariHa, BocTpeOoBaHHAS B CO3IAHUM
urp, puibMoB, peKjiaMbl, B KpeaTUBHBIX MHIYCTPUAX, B CO3aHNN IIPeIMeTOB JIeKopa 1 Me-
Genn, pasmuHOM TexHMKNU. Ero fesTesIbHOCTB IIpefiiosiaraeT paspaboTky 3D-momeren
IlepcoHakevl, IIpeIMeTOB 1 00BEKTOB OKPY>KeHWsI; TeKCTy prpoBaHie MojiesleVl, HaCTPOVIKY
MaTeprasIoB; ONTUMM3ALINIO MOIesIeVt I MOOVJIBHBIX YCTPOVICTB T. II.

3D-Mmozeruiepsl TakkKe 3aHMMAOTCSA HOJIUTOHAJIBHBIM KOHCTpyupoBaHueM 3D-moje-
J1eVi IeKOPOB, ITaHHO, MebesI 110 3cKm3aM 1 poTorpadusim.

YdacTHUMKM CTyawuii ocBamBalOT as3bl TPeXMEPHOIO MOAEeIMPOBaHMUS JOCTaTOYHO
OBICTPO M HaYMHAIOT NPVIMEHATh CBOV 3HaHWs Ha ITpakTuke. B paOoTte peanmsyercs Bos-
MOXXHOCTb 00ydeHms 3D-rpadvike B ITporpaMMHOM oOecriedeHNN, HaXoAIeMcsl B CBOOO/I-
HoM foctyne. Ilegarormdeckasi 11ej1ecoo0pasHOCTh 3aKJIIOYaeTCsl B TOM, YTO CCTeMa 3aHsi-
TUVI MOJLyJIsl ITIO3BOJISAeT BBIABUTDH 0OyYaroIxcsl, MPOsBIIAIOMINX MaKCMaIbHBIVI IHTepec
1 criocobHOoCcTM K 3D-MoaenpoBaHio, 0OKa3aThb MM IIOMOIIb B (POpMIPOBaHN VICCIIEIOBa-
TeJICKVX YMEeHUVI KaK OCHOBBI aKaZleM4ecKo 1 IIpodecCMOHaIbHON peaIn3allviiL.

YuactHuKM crynuin nprobperaror BocTpeboBaHHBIe obOmiectsoM VHmyctpumn 4.0
HaBBIKV IIOCTPOEHVIA MOJIeJIeN C IIOMOIbIo 3D-rpuHTepa.

Martepua MofyJIsg M3J1araeTcs C y4eTOM BO3pacTHBIX 0COOeHHOCTell 00y YaloImxcs U
YPOBHS VX 3HaHUIL. 3aHATHs IIOCTPOEHBI KaK CcTeMa TIaTe/IbHO HMOA00paHHbIX YIIpaXK-
HeHWVI U 3aJJlaHu1, OpMeHTUPOBaHHBIX Ha MeXITpeIMeTHbIE CBSI3M.

Tembl 11 KpaTKOe comep>XaHuii 3aHATUN

1. Becema 1o paBMIIaM oBeIeHMs OOy YarOIIVIXCs B CTyAMN. VIHCTPyKTaXX ITO TeXHMKe
Ge3orracHOCTM PabOTHI C KOMIIBIOTEPHO TexHMKOM. OpraHm3anyst paboTsl B KOMIIBIOTEP-
HOM KJIacce.

PasBuTiie HOBBIX TEXHOJIOTMIL. 3ajiaunt 1 IIpo0sIeMbl pa3BUTMS TEXHOJIOTUI B COBpe-
MEHHOVI XXV3HIL.

2. VI3ydeHne OCHOB TeXHUYECKOIrO YepUeHsl.

3. Bupbl magenmi 1 KOHCTPYKTOPCKMX JOKyMeHToB. OO1ye orpesiesieHs.

3.1. ITpaBwia odpopMileHMsI YepTeXkel: IITPUXOBKa B paspe3ax M ceYeHMsIX, JIVMHUN
uepTeXka 1 1x 00BoIKa, MPMUTHI, pa3Mepsl, OyKBeHHbIe 0O0O3HaUeHIsI Ha YepTeXax, Mac-
mTabbl, POPMATHI UepTeXer, CTAaHIAPTHL

3.2. IIpoekiioHHOe YepueHMe: IIPsIMOYTOJIbHBIe IIPOeKIIV, pacloJIoKeHle BUIOB
(ITpoek1nit) Ha YepTeXkax, IIOCTpOeHVe IIPOeKIINil TeOMeTPIYecKIX TeJl, paspesbl 1 cede-
HusA. TecToBoe 3a/jaHMe — YepTeX OT PYKN.

4. 3naxomcTBO c mporpammornt (Harpumep, «KOMITAC-3D»). Temsbr: «Turibl oKyMeH-
TOB U ¢amwioB», «OCHOBHBle KOMIIOHEHTBI IporpaMmmsbl. VlHTepderic», «KoHTeKkcTHBIE
MeHIO. ['JTaBHOe MeHIO 11 HaHeJIVt MHCTPYMEeHTOB» U T. I1. TecToBoe 3aganue - 2D-3ckms.

5. Yeprex. 2D-mopenmpoBaHue (odpopmileHe YepTexka, [IapaMeTpbl TeKyIIero yep-
TeXa, TIoJTydeHne 1300pakeHns B pa3HbIx MaciTadax u fp.). Tecrooe 3amanme - 2D-uep-
TeX I10 MOJIeJIV.

6. Hetasb. 3D-MopenpoBaHe (HaprMep, co3iaHye MOeIIV C IIOMOIIIBIO OIlepalum
«BpimaBivBaHve» 1 BeIpe3aHue «BrlmapivBaHveM», TOIIOJIHUTE/IbHBIE 2JIeMeHThI: dacKy,
ckpymiienus). TectoBoe 3amaHme — 3D-00beKT IO MozIesI.
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7. 3HaKOMCTBO C IIPOTrPaMMOVI TPeXMEPHOIO MapaMeTPIdecKoro MOIe/TMpOBaHs, Hallpyi-
Mep FreeCAD («VaTepderic. OcHOBHBIE KOMITOHEHTHI ITpOrpaMMBL. Brribl JOKymMeHTOB», «O0-
11vie ImpvieMbl paOoTsl. Bepcrakm. Komanmrsie manerm. lanemm HCTpyMeHTOB» M T. I1.).

8. TlocTpoeHne TpexmepHOW MOJeIV C WCIOJIb30BaHMEM IaHeI HIPVUMUTUBOB
(Hannpumep, «VMHCTpyMeHTasIbHas TaHeIb IPUMUTUBOB», «BuIibl MpUMUTUBOB» U T. IL.).

ITocTpoenne 3D-o0bekTa o oOpasiy

9. 3D-nieuaTh TpexMepHbIx Mozesient. 3D-tipunTep. Ilpumenenne 3D-mpuHTepOB B
pa3MUHBIX cdepax desIoBeuecKol AesTeJIbHOCTI. TexHuKa Oe3omacHOCTH IIpu pabore
3D-nipunaTEepamuL.

10. 3HakoMcTBO ¢ Mopesbio 3D-ipunTepa “Picaso”. ITporpammHoe obecrieuenme “Po-
ligon 2.0”.

11. INegaTs epBont 3D-Mopent ¢ MCIIONIb30BaHMEM paHee CO3[JaHHOIO B IIporpaMme
TPexXMepHOro apaMeTpuyeckoro Mopaenvposanmusa 3D-oobekra. [TocTpoenne 3 D-monenn
10 COOCTBEHHOMY 3aMBICITY.

J1J1s1 KaXXIIoro ImpoeKTa Iefjaror 3apaHee 3aroTaBiIvBal MOeI-00pasIibL.

[Tprmep MeXOVCOUITIMHAPHOIO IIPOeKTa: 3aJjaHe 10 M3TOTOBJIEHNIO JIOJKM, KOTO-
pas JOJDKHA IUIaBaTh, a He TOHYThb. PaboTy MOXHO HadaTh C M3y4eHWs VIV ITOBTOPEHMs
TeMbI 13 PU3VKM «3aK0H ApxumMenar». [171d ycIo)KHeHMs 3aaHns — J0OaBUTh BO3MOXHOCTb
IIepeBO3KY I'py3a OIpeesIeHHOro Beca.

3r1eck IIpoCIeXMBaeTCs 1 IIPOOJIeMHBIV IIOAX0, K 00yueHmto. B pesysbraTe 0ObsiBIeHS
JAHHOTO 3a/JaHVsl Y YYaCTHUKOB CTYIWUV BO3HVMKaeT Psifl MCCIIeI0BaTesIbCKIIX BOITPOCOB, KOTOPbIe
OHM PeIIaroT Jajlee B Iporiecce 3aHATE. B mapHov paboTe obydaroryecs: popMyMpyIOT IIpo-
OrremMbI 11 Oy/yT BBIIBUTATh TMITOTE3bl, HAIIpVMep, KaKasi JOJDKHA OBbITh JIO[IKa, YTOOBI OHA He
yronya. [Tocie cosnaniss Mofermit oObeKTa B CriCTeMe aBTOMATM3MPOBAHHOTO ITPOEKTVIPOBAHVI
VI HOCJIeMyOIIeV] ee pacliedaTKy fajtee OyieT aTarl SKCIlepyMeHTPOBaHVIs.

B pesysibrare omnbITOB Hajl ITOJIY4YeHHBIM 00BEKTOM OYAyT CIiejlaHbl BBIBOMBI O IIpa-
BVWJIBHOCTY TMIIOTE3 I BO3SMOXKHOM YCTpaHEHMN HeIOCTaTKOB MOJIeJIV, UTO IOoTpedyeT OT
oOydJaromyxcss KpUTUUeCKOIO OCMBICIIEHMSI M (popMMUpoBaHMs HOBBIX I'MIIOTe3. MHOro-
KpaTHOe IIOBTOPEHME OIBITOB C OOBEKTOM, CO3JaHHBIM CAMOCTOSITEIIBHO, IIpUBeHeT He
TOJIBKO K OCMBICTIEHVIO (DYHIaMEeHTaIbHBIX TEOPETIYeCKVIX IIOHSITI, HO VI K Pa3BUTHIO VC-
CJIe0BATEITLCKMIX YMEHWIL.

12. Cospanue MHAVBMAYaJIbHBIX TBOPYECKIX IIPOEKTOB. DTallbl paOOThL:

1) Ber6op mpoexra. Coop MHPOpMALINY IO TEMAM ITPOEKTOB.

2) VsroToBiieHue feTasieii IipoekTa Ha 3D-nipuHTepe.

3) COopKa KOHCTPYKIINT [1J11 HAVBYIY aJIbHBIX TBOPYECKIMX IIPOEKTOB.

4) IlogrorosKa IOKyMeHTalUN 110 MHAVBYILYaJIbHBIM TBOPYECKM IIPOeKTaM.

5) 3amura MHAVBYMAYaJIbHBIX TBOPYECKMX IIPOEKTOB.

13. IloxBeneHme MTOroB PabOTHI 110 MOMYJIIO.

[IpencraBuM BapwMaHTBl VHOVBUAYAIBHBIX TBOPUYECKMX IIPOEKTOB PasINIHON
HaIIpaBJIeHHOCTV B COOTBETCTBUM CO CIIeHM(PUKON pabOTHI CTYANA.

1. Cospanmne 3D-ntepcoHaka /1711 KOMITBIOTEpHOV UT'PHI - BUPTYasibHbI aBaTap Llalla
(MrpoBasi MOfIesIb «KeHCKUIT (PIHTe3U-IIePCOHaX»).

2. TTpoext «OMbema k /110 [ToOempr».

Bce roToBble IIpOEKTHI 3apaHee BBICBUIAINCH I10 JIEKTPOHHOV IT0YTe Ha OoneHKy. [Ipu
OTCYTCTBUV OOOPYIOBaHMS OTIEIHHO IIPOEKT BIChUIaICA B LIeHTp 115t meuaTt CO3aHHOTO
MIPOAyKTa.
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OmnmcaHye OIBITHO-3KCIIEPUMEHTJIBHOV pabOTh

OcHOBHasl 11eJ1b OIIBITHO-KCIIePVIMEeHTaIIbHOM paboThl (Hastee - ODP) 3akmovarach B
rpoBepKe 3(pPeKTUBHOCTI PasBUTHS UCCIIeN0BATEIbCKIIX YMEHMIT 00y YaroIxcs IIocpes-
CTBOM BHe[IpeHVIs B CHICTeMY 3aHA T JOIOJIHUTeIbHOro 00pa3oBaHms TexHosiornm 3D-Mo-
AeIMPOBaH I peayI3aliiy KpeaTVBHBIX MeXIVCIIUIUIMHAPHBIX IIPOEKTOB.

BosMoxxHbIe BHellIHe IepeMeHHbIe, KOTOPble MOIJIM OKa3aThb CyIlleCTBeHHOe BIIVSTHIIe
Ha JJOCTOBEPHOCTH M Hale)XHOCTh 3KCIIepUMeHTa: MaTepuayIbHO-TexHYecKasl 0as3a; MOTU-
Ballysl M HAaCTpOeHMe VCIIBITYeMBbIX; coIjlacie pOAuTesieVt; OIbIT M KBajMduKallys Iefa-
rora; IIPOIOJDKUTEIBHOCTD 1 BpeMsl 3aHATUIA

YTOOBI ydYecTh BHelIHMe IlepeMeHHble lleHTpa mpu IpoBeleHUM SKCIIEPUMEHTA,
ObUIM peasn30BaHbI CJIeAyIOLIVie Mephl Il IIPOTUBOAEVICTBISL X BIIVISIHMIO Ha 3KCIepu-
MEHT:

— IIOJIy4Y€eHO corJIacue BCexX IIKOJIBHMKOB, VX POAMTEIIeN ¥ 3aKOHHBIX IIpeCTaBuTe-
JIeVl Ha ydacTue B 3KcreprMeHTe. OTMeTVM, YTO Bce 0Oydaromecs: CTyAUM MMeOT BBICO-
KYIO0 MOTVBAIIMIO Ha JIOCTVDKEHMe ycrexa KaK B aKaJleMI9ecKOovl JesITeIbHOCTH, TaK 1 B Oy-
nytent podpeccum. Kak ciiencTsrie, OHVM aKTMBHO YYacTBOBAIM B pa3paboTKe IPOEKTOB U
Ha 3aH4TUY, I B paMKax IIOTOTOBKM K OJIMMIIMaiaM, KOHKypcaM, pecTmBasIam;

— BBIIOJIHEHO IUlaHMpoBaHMe Monyiist «KpearnBHoe momenvipoBanme». [lmmrerns-
HOCTb 3aHSTHUV ¥ BpeMs 10 paclVCaHVIO He M3MeHsUIVICH;

— OCYILIECTBJISUICSL CTPOTMI KOHTPOJIb YCIOBUM M PUKCAlMM I BCero Iporiecca
3D-MmonenmpoBaHus;

— 3aHSATUS 110 MOMEIVPOBAHNIO VI IIPOTOTUIIMPOBAHNIO IPOBOAVIIVCH B CTYAMSIX TIO
pacrvcaHuio - 2 3aHATUA B Hefemto (11o 40 MuHYT);

— 3aHATHS IPOBOAWINICH B OTHMX U Tex ke ayauropusix Llentpa. Cpencrsa Momernm-
pOBaHM ¥ KPUTEPUM OLIEHKV MEXINCIIUIUIMHAPHBIX IIPOEKTOB He M3MEeHSIIVICh.

Bce obopynosanHble KaOvHeThI, O110IMOTeKa, CTOIOBAsl JOCTYIIHBI VI JleTeli-IHBa-
JIVIJIOB U JeTeVl ¢ OrpaHNYeHHBIMY BO3MOXXHOCTSAMM 30poBbsl. B LleHTpe mmeeTcs menu-
LIVTHCKMVI KaOVHeT, KOMHaTa PeJIaKcariy ¥ IICUXO0JIOTMYeCcKON PasrpPy3KM B paMKax IIpo-
eKTa «/JocTynHas cpena».

Ha mepBoM 3Tame mccienoBaHVs OPOM3BENeH aHAIN3 HayYHO-IENAroriiecKomn U
y4eOHO-MeTOAIIecKOo JINTepaTy phl II0 TeMe nccitenoaHst. OnpenesieHsl MeTOA0JIoTae-
CKVe ¥ TeopeTVdecKrie OCHOBBI VICCIIeOBAHI.

BrlsiBIIeHBI POIIB M ITepCIIeKTUBEI ITpUMeHeHVs 3D-MoepoBaHs 11718 pasBUTHS VIC-
CJIeZIOBaTEeILCKMIX YMEHMI, 0OOCHOBaHA aKTyaJIbHOCTh MCCIeNoBaHMs, copMyIIMpOBaHbl
11eJIb 1 3a7aun. B mpoitecc oOyueHNst BHeIpeHBI OT/e/IbHBIE COCTaB/ISIoNIe pa3paboTan-
HOT'O MOAYJIS ISl PabOoUNX IPOrpaMM CTYAUA.

[TpousBeneHsl crcTeMaTH3allVsl, OTOOP M HAaCTpOVKa IIPOrPaMMHOIO ¥ alllapaTHOTO
obecrieueHns. BeiriosiHeH 0030p BapmaHTOB Mciob30BaHms 3D-monemposaHms B oOpa3o-
BaTEJIBHBIX IIEJISX.

Taxke aBTropamu paspaboTaHa crcTeMa 3allaHU 1 MOflesleri-00pasiioB I peain3a-
LIV MEXIVCHUIUIMHAPHBIX IIPOeKTOB, cpOpMIpOBaH KOMIUIEKT METOAMYeCKIX MaTepua-
JIOB ISl YYaCTHMKOB CTYIVATA

B nemarorumueckoM sKcrieprMeHTe 3a1eVICTBOBaHO 48 y4acTHMKOB CTyAuVL OJIOTMHTa 1
Buneorsopuectsa («Ilepcrextmsa»). CpenHui Bo3pacT pecioHaeHTOB - 13 jteT (45% neBy-
11ex 1 55% MOJIOIBIX JTIOTIEN).
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Kax ormeuasioch BbIllle, OlleHKa VCCIIeIOBaTeIbCKMIX YMEeHMV BKJIIOYasla OLIeHKY pe-
3yJIbTaTOB VCCIIEA0BATEIbCKO IeATeTbHOCTY IITKOJIBHVKOB — BBITIOJTHEHHBIX KpeaTVBHBIX
IIPOEKTOB 110 MOAEIVIPOBAHMIO.

Bce 3amanmst v KpuTepuy OlleHMBaHMS pa3pabdaThIBAIIVICh aBTOPaMU 110 IIpVIMepaM 3a-
JaHVIVI IIPOIUIBIX BCEPOCCUVICKMX Y MEXITYHAPOIHBIX OJIVIMITIAL, KacAIOIIVIXCS HEeITOCperl-
CTBEHHO TexHI4Ieckoro 3D-MomenmpoBaHys 1 ITeYaTi.

[Tpumep oOiient bopMyIMPOBKI 3aaHVs: IO IIpejIo)KeHHOMYy o0pasiy paspado-
TanTe TeXHUYECKUV PUCYHOK WM3IeJIVisI, CO3anTe MOOEIb M3eJIVis, IIOArOTOBbTE IIPOEKT
JUIL TIedaTyl, BBIIOJIHWTe YepTeXxu W3Henvs, Hanpumep wmspenus «Kauermm-OamaHcup».
beum onipeneriersr TpeboBaHMs 110 TabapUTHBIM pa3sMepaM MU3IesIvs:

~ MOfIeIIb Kauesient (PyHKITMOHAIbHA (TIOABVIKHA), COCTOUT He MeHee YeM M3 Tpex TH-
OB JeTasieVl (OCHOBaHMe, Oajika, Kpecila JI0JDKHBI ObITh OTpa’keHbI Ha Mojles-o0pasiie),
IpoYasi IeTam3aliis — Ha YCMOTpPeHe IIIKOJIbHIKA,

~ MozesIb cobmpaeTcs 13 geTaslell B 11ejIoe M3/iesIrie C IIOMOIIIBIO JIFOOBIX CIIPOeKTIPO-
BaHHBIX IIIKOJIBHIIKOM COeAMHEHNTI; KpeIUIeHe Kpecel K Oajike mpouHoe (Kpecyia - OT/HesTb-
HbIe [leTaIvi, He efIVHOe IeJI0e ¢ OajIKov); coellHeHe OaIKy ¢ OCHOBaHVIEM IOIBVDKHOE;

~ pasMep IIOIIEPEeYHOTO CeYeH s DaIKyL;

~ Kpecsia JOJDKHBI OBITh CO CIIMHKAaMVI IIPOM3BOJIBHON (POPMBI, pasMep CIVHKI He
MeHBIITe CUIeHVIST;

~ OCHOBaHVIE JOJDKHO OBITh YKpallleHO IT0 O0KaM HeCJIOKHOV IeKOPaTVBHOV HaKJTajl-
KoM (Hammpumep, Kak Ha Mofe-o0pasiie);

~ KOHCTPYKIMIO Kpecesl ¥ KOHCTPYKIIMIO OCHOBaHM CJleyeT pa3paboTaTh caMOCTOs-
TEJIBHO, C y4eTOM OIVICAaHHBIX BbIIlle TpeOoBaHmTL. He 00si3aTesIbHO ¢ McIosib30BaHeM TPy OOoK.

Ormpenernens! mokasareny cpOpMIPOBAaHHOCTY MCCIIEN0BATENIbCKX YMEHWUI IITKOJIb-
HVIKOB: IIPOBeZieHVie HaOJTIOmeHMI U VICCIIeIOBaHMI IIPVI MO e IVIPOBaHMY; BBIIBVDKEHIE I
IIOTe3bl; IUIAaHVPOBaHVE VCCIIEOBATEILCKON JIeSTEIIBHOCTY, aHaIM3 MHEPOPMAIVIOHHBIX
VICTOYHVIKOB.

Hastee ompenesuinck HENOCPeNCTBEHHO YPOBHU CPOPMMUPOBAHHOCTI VICCIIeNOBa-
TeJIbCKMX YMEHUI IIIKOJIbHVKOB.

HavambHbI1 (pepomyKTVBHBIV) — IIKOJIBHVIK YMeeT CTaBUTh I1eJ1b, 3aadr, IIpo0ieMy
VICCJIENOBaHV JIVIIIB IO, PYKOBOACTBOM II€fIarora. YYeHVK MOYXeT IIPV IIOCTOSTHHOV ITOf-
IlepkKe HaCTaBHVKA OIIPeNesIsiTh CTPYKTYPY M COCTABIISATh IIPOCTOV IUIAH CBOETO VICCIIeIOBa-
Hys. OOy4aroIniics VICIIBITBIBAeT OCHOBATENIbHBIE 3aTPYAHEHNS PV CAMOCTOSITEIIBHOM OT-
Oope 11 MHTepHIpeTayy HeooXoaMMOoN MH(OPMALIY B COOTBETCTBUL CO CTPYKTY POV paboTBhI,
py1 pOPMYIIMPOBAaHNUY Pe3yJIbTaTOB MCCIIEN0BaHNs, X 0OOCHOBAHMM 1 ITpe3eHTalIVI.

OcCHOBHOW (YaCTMYHO-TIOVICKOBBIVI) — INKOJIBHUK yMeeT YaCTUYHO CaMOCTOSITEIIBHO
CTaBUTH 11eJIb, 3a/1a4n, IpoOiieMy mnccienoBaHus. IIpu onpeneneHuy CTpyKTyphl U IUIaHa
CBOETO VICCIIeOBaHMS MHOTAa oOpaljaeTcs 3a IOMOIIBIO K HAaCTaBHUIKY. VIcIIbITEIBaeT He-
3Ha4NMTesIbHble 3aTPyAHEHs IIpY 0TOOpe 1 MHTepIIpeTaly HeooXoaMot nHdopMalmn
B COOTBETCTBUM CO CTPYKTYPOV pabOThI, Ipy (POPMYIIMPOBAaHNUN Pe3yJIbTaTOB VICCIIeI0Ba-
HMSL, X 000CHOBaHUM U IIpe3eHTalIIA.

Brrcokmit (vicciierioBaTesIbCKIANL) — MIKOJIBHYK pa3OvpaeTcs: B coflepKaHNI yCBanBaeMOro
JeVICTBVIS: B CBOVICTBaX IIpeIMeTa, B pe3yJIbraTe-o0pasiie, B COCTaBe 1 ITOpsIKe OIlepaliyil 1ccyie-
posaaVsl. OH OposiBIIsieT 000CHOBAaHHYIO CaMOCTOSITEIIBHOCTD M PelKO OIIvOaeTcs Ha 3Tariax
IUIaHMPOBaHE, peayI3alliy COOCTBEHHOTO IUIaHa MCCIIeI0BaTeIIbCKOV e TeJIbHOCTA.

ITo MaTepmasiaM orieHVBaHVIS ObUIV C(DOPMIIPOBaHbBI KOHTPOJIbHAS (24 MIKOJIBHVIKA) U
SKCIlepyMeHTasIbHad (24 IIKOJIbHVKA) TPYIIIBL.
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Ha BTOopom sTarie opraHmnsosaHa padoTa cryauii LlenTpa o paspabotaHHBIM MaTepu-
ajlaM, BKJIIOYaloIasi:

1) 3HAKOMCTBO Y4UaCTHMKOB CTYNII C TexHOJIorMen 3D-Mopenviposans (VI HeoOXxo-
AVIMOe JTOII0JIHeHNe, eCIN B IIIKOJIe OHU ITapasulesIbHO M3yJaloT IIpeamMeT « TexHosorms»);

2) peaym3aliysi KpeaTUBHBIX MeXIVCLIUIUIMHAPHBIX IIPOEKTOB C 1IeJIbI0 pasBUTMS MC-
CJIeJOBaTeJILCKMX YMEHUVI 00y YaroIyXcs.

B pamMkax Momysig y4acTHUKM 3KCIIEpUMEHTAJIBHOV T'PYIIIBl 3HAKOMWIVCH C OCHO-
Bamu 3D-monermposanmsa. OHM yamick pabortats B 3D-mporpammax, co3gaBaTh MO
Vi medaTaThb X Ha 3D-nmpuHTepe. DT cOBpeMeHHbIe HaBbIKV IIPUTOAATCS VIM B JaJIbHeIeM
1py 0Oy 4eHMM B TEXHUYECKMX By3ax, a TakKe PV y9acTUM B pa3/IMIHbIX KOHKYpcax, B TOM
4ycile B KOHKypcax MpodeccroHaIbHOIO MacTepcTBa. B cBsi3M ¢ BO3pacTOM MCIIBITYeMBbIX
0co0oe BHMMaHMe y/IeJIsyIoCh COOITIOIEHNIO STUYeCKX HOPM VCCIIeOBa .

[Temaror mo MoaeIMpOBaHMIO M IPOTOTUIIMPOBAHMIO MHPOPMUPOBAI M IIKOJIBHM-
KOB, I X poauTesiert o0 3Tarax paboTsl 1 BO3MOXHBIX KOHKYpcax, dpecTMBaIsIX Il y4a-
ctusA. HarmpumMep, oH oTBewasl Ha Bce BO3HMKAIOIIVE BOIIPOCHL, pelllajl OpraHu3aliOHHbIe
TpyaaocTi. Colmromamick Bee ImpasBirla MHAOPMAIIMOHHON 0e30IacHOCTY VI CAaHMTapHO-
rurveHndeckye Tpedbosanms. HamprMep, 3cKm3 BBIIOTHSIICS COTJIaCHO CTaHAApTy EnqvHon
CVICTeMBI KOHCTPYKTOPCKOVI IOKyMEHTAIV Ha OyMa)KHOM JIVICTe.

Ha TpeTbeM 3Talle ocyIliecTBIeHbl aHAIN3, CHUCTeMaTH3aLMsa 1 oOpaboTka pe3ysibTa-
TOB 3KCIIepyMeHTa, cPOpPMYJIMPOBaHbl 1 YTOYHEHBI BBIBOBI, OPOPMIIEHBI MaTepyalibl
IpeCcTaBJIeHHOIO VICCIIeOBaHVIA.

Pe3ysbTaThl IpUIMeHeHMs MIKOJIBHMKAMM SKCIepPUMEHTaIbHOM TI'PYIIIBI HaBBIKOB
3D-mopenuposanua B npakTuke LlenTpa mporoTunmposanus — «LleHTpa KpeaTMBHBIX H-
Iy CTPWVI»: MOJIeJIb KOPUAOpa TeaTpa KyKOoJI C JOIOITHUTEIEHOV 0ObeMHOVI IEKOPUPOBKOTA,
oOBpeMHOe vicriosTHeHVe POTO30HBI Ha TeppuTtopmnt [loma-myses B. A. Pycanosa. Ha 3ans-
TUSX CTyAUV IIKOJIBHWMKM Hay4WINCh CO37aBaTh aBTOPCKMEe 3CKM3bl M BOIUIOLIATH MX B
XW3Hb C y4eTOM 0cOOeHHOCTeVI IIOMeIlleHNs U 11eJIeBoVl ayAUTOPUY, HaydwInch padoTaTh
C MaTepuaJlaMy pa3HOV TeKCTYPBbl, B3aMOAEeVICTBOBaTh B KOMaHJle, IIOMOraThk APYT APYyTry
VI BBITIOJTHATH BXKHYIO KYJIBTYPHO-00IIIeCTBEHHYIO MICCUIO.

YdacTHVKIM KOHTPOJIBHOV TPYIIIEI TaKXXe M3y4dasIyi OCHOBBI KpeaTMBHOI'O MOIeJIpO-
BaH1d. Ho x odpopmiienmto mopesen B 3D-rpaduke m k 3D-1reuatt 1y1st akTMBU3aLM VC-
CJIeZloBaTeJILCKOV esITeJIbHOCTY OHU lieJleHallpaBJIeHHO He IIPVBJIeKaJIVCh

[Ipvimep TBOpYECKOro IpOeKTa — M3rOTOBJIeHNe 113 KapTOHa JIeTaroIer MojIesIV caMo-
neta «Crpesia». Llenb mipoekTa - mpuroblieHre K TeXHUYeCKOMY TBOPUYECTBY 1 CAMOCTOSI-
TeJIbHOV paboTe.

B niponiecce msrorosnenns mozerm «CTpesia» IIPOVUCXOINT:

1. 3HaKOMCTBO C KOHCTPYKIIVeV JleTaTeJIbHbIX allllapaToB.

2. ITpuoOpeTeHme CHOPTUBHO-COpEBHOBATe/IbHBIX HABBIKOB ¥ MICCIIeAOBATEIIBCKIX
YMEHUIL.

3. Ilogroroska k pabote Ha/i 60s1ee CJIOKHBIMY MOJIEJISIMA.

JTornka KpeaTMBHOIO MOAEIMPOBaHVI:

1) M3roTOBUTDH YepTeX MofesI;

2) nmpogaBUTh JIMHUN cr'Mba Ha depTeXke IIpY ITOMOIIV JIMHEVIKNM ¥ MeTa/UIN4ecKoro
IpofaBIvBaTesIsl, YTOOBI OyMara jierde cribaiach;

3) BBIpe3aTh MOJIeIb;

4) cxI1enTh TIOJTyYeHHbIe AeTam (Pro3eIsoK caMosieTa, KabHa, XBOCT);

5) opopmuTh MOfTEITE;
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6) M3rOTOBUTD KaTaIlyJIbTy (113 OpycKa IpeBecyHbI, PV IIOMOIIN TUCKOB 1 JI0031Ka);

7) VICTIBITaTh MOZIEJTb B paMKaX MVHW-COPEBHOBAHIL

CBemeHMsI O pe3ysIbTaTax OLIEHMBAHMS «I0» U «II0CIIe» OIBITHO-TIOVMICKOBOV PabOThI
110 mpuMeHeHMIo 3D-MofenmpoBaHM I pa3BUTSL MICCIIE0BATEIBCKIIX YMEHMI IITKOJTb-
HVIKOB B yCJIOBVISIX JIOTIOJTHUTEIIBHOTO 0Opa30BaHs IIpeiCTaBIIeHbl B Ta0JIMIIe.

Brmsiane pa6otel ¢ 3D-Mopaes1saMM Ha ypOBeHBb pa3sBUTMA McC/Ie0BaTeIbCKMX YMeHMU
IIKOJIBHMKOB B YCJIOBMSIX JOIIOJTHUTEIBHOTO 00pa30BaHMA

YpoBens I'pynnot
DKcnepumenmarvHan Konmpoavnan
(24 wixoavnuxa) (24 wixoavnuxa)
o ODP ITocae O2P o ODP Ilocae ODP
Havanbpabm 12 4 12 11
(penponyKTUBHBI)
OcHoBHOM 10 8 9 10
(IaCTUIHO-TIOVICKOBBITI)
Bercoxmm 2 12 3 3
(MccITemoBaTeITbCKIIL)

Urak, x2Ha651.1< y2xpur (0.253< 5.991), n1 x2Ha051.2> x2xpurt (8.730> 5.991). Cirenosa-
TeJIbHO, CIBUT B CTOPOHY ITOBBIIIEHVST YPOBHS MICCIIEN0BATEIILCKMX YMEHMUTI IIKOJIBHVIKOB B
YCITOBYMSIX [JOTIOJTHUTEITFHOTO 00pa30oBaHMs B SKCIIEPVMEHTAIBHOV TPYIIIIe MOXXHO CYMUTATh
HeCJTy4YalHbIM. 3Ha4VIMble [IOJI0KUTeIbHbIe MI3MEeHeH s B IIeIaroriiecKov CHICTeMe TI03BO-
JISIOT IIPVI3HATB TUIIOTEe3y IOATBEPIKIEHHON, a 3a/1au VICCITIEOBAHS — PEIIeHHBIMIAL.

DTO MOXXHO MHTEPIIPETMPOBATh KaK ITefarormdeckmit 3pdeKT oT BHeIpeHVIS MOIeN
IIOJIXOJIOB K VICITOJIB30BaHMIO 3D-MoiemMpoBaHMs Il pa3sBUTHMS VICCIIEIOBATEILCKIIX YMe-
HWVI B paMKax JIOTIOJTHUTETEHOTO 00Opa3oBaHMsL.

Jlyummme pe3ysbTaThl B SKCIIEPUMEHTAJIBHOV T'pyIIle 0OyCIIOBJIEHBI ITOTEHIIVIATIOM
paspaboTanHoro wiaHa Moy «KpeatnBHOe MoempoBaHe» (CUCTEMBI 3aaHNUIL 11 MO-
Iernen-o0paslioB), OpMEeHTMPOBAHHOIO Ha Pa3BUTHE VICCIIEIOBATEIBCKIIX YMEHUI IITKOJIb-
HVIKOB ITOCPEJICTBOM BHEIPEHMS aINTUBHBIX TEXHOJIOTMI B 00pa30oBaTeIbHBIN ITPOIIeCC.

Y4acTHMKM 3KCIeprIMeHTa OTMeYalIl, UTo IJIaBHas CJIOXKHOCTB Ipu pabote ¢ 3D-pyu-
KOVI — B CO3/JaHVMM KauyeCTBEHHOV IToBepxHocTH m3fenmii. Kpome Toro, B pabotax HeoOxo-
Mo ObwTO coOmoaTh OastaHC KOMITO3MITNY, YTO OKa3aJI0Ch TOXKE HEIIPOCTO 3afiavuert Tt
y4dacTHUKOB. HekoTopble paboThI ObUIN ITeperpy KeHbI 2JIeMeHTaMIA.

Emre oy MOMeHT, KOTOpoMYy OCOOEHHO yAe/IsUIV BHMMAaHVE, 3TO CO3IaHNe JIBVIKY-
Iyxcs 371eMeHToB. LIIKombHMKaM HeoOXoaMMOo OBUIO OUeHb IPaMOTHO IPOIyMaThb CIIOCOOBI
KpeIUIeHVs JeTajlevl APYT K IPyTy.

B xome paboTsl Hajl KpeaTVBHBIM IIPOEKTOM IIIKOJIBHMKI He TOJIBKO 0Opest HOBbIe
HaBBIKVI, HO VI HAYYWIVICh CJIaKeHHO paboTaTh B KOMaH/Ie.

3akarouenmue / Conclusion

B mpezcraBieHHOM MCCIeIOBaHMY KOHKPETV3VPOBAHO IIOHSTVE VCCIIEIOBATEILCKIIX
YMEHUV TIOCPEICTBOM BBISIBIIEHVSI €0 CYILIHOCTM M cofepkaHmsl. YaactHukm cryavm LKV
OI'bOY BO «OI'MIK» oTMeTmIm crlefyrolyie BO3MOXKHOCTY VICIIO/Ib30BaHms 3D-MonemmpoBa-
HVIS1 B JOIIOJTHUTEIHBHOM 00pa30oBaHIVI IIs IIOATOTOBKM K XXV3HM B oOrtiectse VIHmycrprm 4.0:

— moJsy4yeHue ombita 3D-MomepoBaHs 1 IleYaTys;
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— HoagepKKa oOyueHMsl (MeXIIpeIMeTHOCTb) B COOTBETCTBUM C BbI30BaMM LM Po-
BOro odrrecTBa 1 HaBbIKaMy XXI Beka;

— cosgaHve y4ueOHBIX MofesieVl, OTpakalolIX peasibHble IIpaKTUYecKue IpuUKiIai-
Hble 3a7]a4V MeXIVCIMIUIMHAPHOIO XapaKTepa;

— Cco3[aHMe BCIIOMOraTeIbHbIX TeXHOJIOTU (151 00yJeHMs JeTeVl C OrpaHYeHHbIMM
BO3MOXXHOCTSMM);

— noajepKKa MHGPOPMalVIOHHO-IIPOCBETUTEIIbCKOV AeATeJIbHOCTU B IUIaHe IIOJTro-
TOBKM K BOCTpeOOBaHHBIM IIpodeccusiM obIriecTsa.

B mpencraBneHHOM wmccnenoBaHMM gopalateiBatorcs waen E. A, Muxirsikosoir,
T. H. CyBopoBort oTHOCKUTeIIbHO peasi3atium 3D-MonenpoBaHms 1 0OyUeHs IKOJIb-
HVKOB [38], B yacTHOCTM 17181 IeMOHCTPALM TPEXMEPHOTO O0BEKTa.

[TosrydeHHBle BBIBOABI OMOJIHSIOT B Hay4YHO-METOAOJIOIMYECKOM IUIaHe paboTbl
O. H. Bacwwseson, H. B. Konosasnosont [39] u T. B. Mamaposon, M. C. IlepeBosunkosors,
H. A. bymmerneso, V1. FO. Xsto6e1icToBom [40], Tak Kak omparoTcs Ha KOHKpeTHOe TeMaTu-
yJecKoe IUIaHMPOBaHVe 1 COOTBETCTBYIOIIVe CUCTeMbl 3aJaHuil, IPUHLMIIBI IIOCTPOeHs
MeXIVICHVIUIMHAPHBIX IPOEKTOB.

ABTOPBI TIOCTApaJINICh YUIeCTb 1 aganTyposath pe3ysbrarel Y.-10. Xyan, [Ix. Banr 06
onbITe POpMUPOBaHNA Y [IeTell IpecTaB/IeHI Y YMeHW, CBsI3aHHBIX ¢ 3D-mpoeKkTpoBa-
HU1eM (MogesposaHueM) 1 3D-TieuaThio, HETIOCPEACTBEHHO K CUCTeMe [JOIIOJTHUTEIbHOTO
obOpasosanms B Poccuu [41].

Takvm oOpasoM, rosryueHHbIe B XOfIe 00CY KIIeHVs! BBIBOZIBI IIO3BOJISIIOT CO3[IaBaTh HAaCTaB-
HyKaM LleHTpa ycj1oBys, MakcMaJIbHO CLIOCOOCTBYOIIIVIE ITOATOTOBKE BBIITYCKHIIKOB, OPYEHTH-
POBAHHBIX Ha JOCTVDKEHIE TeX ITI00IbHBIX 00pa30BaTeIbHBIX 11 HAYUHBIX IIePCIIEKTVB, KOTO-
pete HameTw1 K. I11Bab B ormvicarvin mepenoseix Texromorvi Vnmycrpr 4.0 [42].

ABTOpamu onpeesieHbl BO3MOXHOCTV 3D-MoermpoBaHyis Vi IIpOTOTUIIVIPOBAHVIS [JIS pas-
BUITVIS VICCTIEOBATEIIHCKVIX YMEHWVA IIIKOJIBHIIKOB B CVICTEMe JIOTIOJTHITEIFHOTO 00Pa30BaHVI:

— BBIIBVDKEHMe TMIIOTe3bl eCTeCTBeHHO-Hay4YHOI'O XapakKTepa U OCyIllecTBJIeHIe ee
IIPOBEPKY SKCIIepVIMeHTaIbHbIM ITyTeM;

— OBJIajieHVie MeTOIVKOV CaMOCTOSITeIIbHOTO IUIAHMPOBAHMS Y IIPOBEIeHs SKCIIe-
pUMeHTa ¢ coOIIofieHeM IIpaBuI TeXHUKY 0e3011acHOCTY;

— 0000meHMe HayYHOV MHMOPMALINYL;

— OlLleHKa M aHaJIV3 II0JIyYeHHBIX pe3yJIbTaTOB MOAeIMPOBaHN B XO/le SKCIIepyMeH-
TaJILHOV PabOTHI, IIpOBEePKa VX Ha [JOCTOBEPHOCTb.

HecMoTps Ha OueBMIHBIN pa3BUBAIOLINIL TOTeHIaT 3D-TexXHoI0rn, cjieyeT oTMe-
TUTb U psifi, TPYAHOCTEN, KOTOPble BO3HUKAIOT IIpM BHeaApeHMM 3D-MoenpoBaHis:

— JajyleKo He BCe yUpeXeHMs IOIIOJIHUTEIbHOTO 00pa3oBaHMs B MyUpe MMeT dpu-
HaHCOBYIO IIOIJIEPXKKY ¥ BO3MOXXKHOCTB IIpHOOpecTt HoBoe 00opyaoBaHMe [1jIs VICIIOJIb30-
BaHI4 B y4yeOHOM IIpoliecce;

— mpo0siemMa IIOATOTOBKY HAaCTaBHMKOB K VICIIOJIB30BaHUIO aJUTVBHOV TeXHOJIOI;

— opraHu3auMs AOCTyIla YYaCTHMKOB OMAAKTNUeCcKOro Ipoliecca K 000pyIoBaHMIO
1151 paOOTBL C HUM.

[TpaxTiueckye MOI0XKeHMS MOT'YT ABUTBCS. OCHOBOVI ISl pa3spabOoTKM AUIAaKTIUeCcKIIX
cperncTs 0OyueHMs: COOPHMKOB 3aflaHNi1, MeTOAMYeCcKIX YKa3aHWiL. [lajpHeriiiee vicciernio-
BaHVe MOXeT ObITh HalleJIeHO Ha pacIIpocTpaHeHwe IIpeljlaraeMbIX IIOJIXOA0B K pa3sBUTIIO
VICCTIEIOBATEIILCKIIX YMEHU OOyYalOIIMXCs Ha OPYTMX YPOBHSIX 00pa3oBaHMs (OCHOBHAS
ITIKOJIa, BBICIITee 0Opa3oBaHIe) V1 JOIIOIIHNUTEIbHOe 00pa3oBaHie (KBAaHTOPMYMBI, TOUKM PO-
CTa, LIeHTPBI TEXHNYECKOr0 TBOpYecTsa M T. I1.).
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