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Ref. 7.

IMocTranoBka mpodiaemu. OHicro 3 6a30BUX AMCIUILTIH IIPU MiArOTOBILI (axiBIIB TeX-
HIYHOTO poditto € «IHxeHepHa rpadika». MeTor BUKIIAIaHHS JUCIUIUTIHY € BIIOCKOHAJICH-
HSI 3HAaHb CTYIEHTIB y c(epi imkeHepHOi rpadiku, BIOCKOHAICHHS METOMKN BUKJIaJaHHS Ii€]
JUCLHIUIIHN CTYJCHTaM, OBOJIOJIHHS PalliOHAJBHUMHU CHOCOOAMH IPOBECHHS HaBYAIBHUX
3aHATh 3 BUKOPUCTAHHSIM HaBYAJIBHUX KOMII IOTEpHHX Iporpam. [Iporpamoro IucruIuiiHu
niepe0adeHo JEKIil, 0 MICTATh HAHOUIBII BaXKIIMBI PO3ILIN IH)KEHEpHOI rpadiku, IpaKkTHy-
Hi 3aHATTS CTY/ICHTIB 3 Pi3HUX TeM KypCy, BUKOHAHHS iHANBIIyaIbHUX TpadiuHHUX 3aBJaHb.

[TpakTrunuii KOCBiA MOKa3ye, IO JaHa AUCHHUILIIHA HE JOCTaTHHO YCHIIIHO CHpHiiMa-
€TBCSI CTYAICHTAMH IIEPIIOro Kypcy SIK HeoOXiaHa y MoJaiblIiii HaBYaIbHIM Ta BUPOOHMUIH
nisuibHOCTI. e 0B’ s13aH0, B Meply Yepry, 3 THM, 110 PO3LISIHYTI rpadivHi eneMeHTH (Touka,
npsiMa, IUIOLIKMHA, MOBEPXHs) HOPMYIOTh 00’ €KT IPOCKTYBaHHSI (JIeTallb), PO3TAIlIOBaHi 1ECh
y BipTyaJlbHOMY HpocTopi. BinoOpakeHHs IX Ha peaybHil IUIONHHI 1 BCI IIEPETBOPEHHS, 1110
BHUKOHYIOThCS HaJl HUMH, HisIK HE TIOB’sI3aHi 3 peallbHUM 00 €KTOM a0o0 3aBIaHHSM, HaBITh
SIKIIO BUKJIaJa4 HaBOJUTh KOHKPETHI NPUKJIAJN 3aCTOCYBAHHS LHOTO B peajbHUX 3aBJaH-
HsX. ToOTO cKiIagaeThest BIAUYTTS, IO PiBeHb a0CTPAKTHOTO MPE/ICTABICHHS IpadiuHuX elle-
MEHTIB PO3TalIOBYEThCS BUIE, HIK PIBEHb aOCTPAKTHOTO MHCICHHS OUIBIIOCTI CTYIEHTIB
nepIoro Kypcy. IcHyBaHHs pi3HHII B piBHAX aOCTPaKTHOTO MHCIICHHS — Iie IpodiieMa, sika
iCHyBaJa e 3 4aciB IepBiCHOT JIIOJMHY, KON HE KOKEH MIr 300pa3nuTH Ha CKeJli MaJIFOHOK.
OTKe, BBa)Ka€MO 3a HeoOXilHe BUKOPUCTOBYBATH MYJIBTUMEAIHHI TEXHOJIOTIi TP BUBYCHHI
THUCIMIUIIHN «[HKeHepHa rpadika» 3 METOI0 peasbHOro CHpUHHATTS iHdopMamii y moxais-
i npodeciitniil qisTBHOCTI.

AHaJi3 pociaixkens. Benyky yBary BIOCKOHAJIEHHIO TPAJULIHHAX METOAIB HaBYAHHS
rpadivHux mucnuiuiiH npuaiioTs B. Cunopenko, A. Bepxomna, [I. Tkad, B. Muxaiinenko
[1;5; 6]. BukopucTaHHs MyJIBTUMEAIHIX TEXHOJIOT1H Y HABYAIbHOMY MPOLIEC] BUIIOT LIKOIN
BHBYAJIN Taki HayKoBIl, sik O.M. Baryk, sikuit 1OCIipKyBaB MiJBUIICHHS SKOCTI HABYaHHS
3acobamu MynbTUMEiitHIX TexHomorii [2]; 1. Beprumopox aHanidye JUAaKTHYHI yMOBH
3aCTOCYBaHHSI MYJIBTUMEIIHNX TEXHOJOTiH y HaBYAILHOMY IPOIECi BHIIOTO HaBYAILHOIO
saknany [3]; B. KopueBchbkuii TOCIiuKye MyIbTUMEAIHI TEXHOJIOTIT Yy HABYaHHI Ta PO3IIs-
J1a€ 0COOIMBOCTI CTBOPEHHSI HaBYaIbHUX Bineodinemis [7] ta inmi. [Tenxonoro-neaaroriusi
ACIIeKTH BUKOPUCTAHHS iIHPOPMAIIfHUX Ta TEXHOJIOTIH y HABYAJILHOMY ITPOLIEC JIOCIIiKyBa-
1 B. Becnaneko, JI. Binoycosa, I1. lanenepin, b. lepmyrcekuii, M. XKannak, 0. Mami6uis,
1. Mignacuii, A. Ipokonenko, C. Pakos, H. Tanu3ina Ta in. 1li gociimKeHHsT BKa3ylOTh Ha
Te, [0 HAA3BHYANHHO CTPIMKUII PO3BHTOK 1HGOPMATHKU Ta iHPOPMAIiHHO-KOMYHIKAI[IHHIX
TEXHOJIOTiH, 3pocTaHHs X poini B iHpOpMAIIHHOMY CyCHIJIBCTBI IHIIIIOIOTH IpOOIEMy MO-
CTIHHOTO YJIOCKOHAJICHHS METOAUKH HAaBYaHHS IHIINX JUCLHUILTIH [2].

Merta craTTi nosirae y popmyBaHHI IpopeciiHOT CPSIMOBAHOCTI CTY/ICHTIB TeXHITHUX
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BH3 3 BukopucTaHHSIM MYNTSTUMEAIHHNX TEXHOJIOTIH HaBYAHHS Y MIPOLECi BUBYCHHS iHXe-
HepHOT Tpadikm.

Bukaag ocHoBHOro marepiasy. ChOroHi MyJIBTHMEIIHHI TEXHOOTIT — 1€ OAMH 3 Tep-
CIIEKTHBHMX HANpPSMKIB iH(pOpMaTn3amii HaBIaIbHOTO mpouecy. I BIOCKOHATIEHHS IPO-
IPaMHOTO T2 METOJMYHOTO 3a0e3MedeHHs, MaTepianbHoi 0a3H, a TaKkok B 00OB’SI3KOBOMY
MABUIICHH] KBaTi(hiKalii BUKIaJabKoro CKIIaJy CTBOPIOETHCS MEPCICKTUBA YCIIITHOTO 3a-
CTOCYBaHHS Cy4acHHX iH()OPMAIiITHUX TEXHOJIOTiH B OCBiTi. HasBHI mporpamHi IpOIyKTH, Y
TOMY YHCII TOTOBI €JIEKTPOHHI MiPYYHHUKH 1 KHUTH, & TaK CaMO BJIACHI PO3pOOKH JT03BOIIS-
I0Th BUKJIJaueBi MiABUIIUTH e()EeKTHBHICTh HaBYaHHA. TOMy Bce JacTille BUKOPHCTOBYIOTh
MYJIBTHME/IIHI TEXHOJIOTII IMiJ] 9ac HaBYaHHs Pi3HUX AUCUUILTiH. He cTama ocTopoHsk i Taka
TeXHIYHA JUCLUILUIIHA, SIK IHKEeHepHa rpadika.

Buxknanauss «ImkeHepHOT Tpadikm» cynpoBOIKY€EThCs 00’ eMHIMU TpadigHIMU 100y 10~
BaMH, CKJIQIHUMU JUISl 30pOBOTO CHPUHHATTS. BUKOHAHHS KpecIeHb Ha DO Tpa uIiiiHUM
CII0CcOOOM 3a JIOTIOMOTOFO JITHIMKH, IUPKYIIS 1 KpeHan € Maloe(eKTUBHEM. Y TIPOCTOPOBOMY
MUCIICHHI BiIOYBA€THCS MOCTIiHE TIEpeKOyBaHHs 00pasiB, TOOTO MEPEXiJ] Bil MPOCTOPOBHUX
00pa3iB peasbHUX 00’ €KTIB JI0 iX YMOBHO-TpadigHOTO 300pakeHHS, Bl TPHBUMIpHUX 300pa-
JKCHB JIO IBOBUMIPHHX 1 HABITAKH.

Cy4acHi MynbTUMEIIHI TEXHOJIOTI] 3HAYHO MOJIETTIYIOTh 1M0J[a9y HOBOTO HABYAILHOTO
Marepiaiy, 1 MH BBa)Ka€MO, 1[0 HOBHM TEXHIYHHM 3aCO00M TIOBHHEH OyTH MYJIBTUMEIIHHUI
KOHCHIEKT JICKIIH 3 edekraMu KOMIT I0TepHOI aHiManii. MylIsTUMEIIHNE Kype JICKITiH, o
MIPOIIOHYETHCS B CTATTi, JO3BOJISIE MPOTPAMHO TOEJHATH CIANA-IIOY TEKCTOBOTO 1 rpadid-
HOTO CYIIPOBOAY 3 KOMII'IOTEPHOIO aHIMalli€r0. BHUKOpHCTAaHHA KOMIT FOTEPHUX TEXHOJIOTiH
3D-rpadiku nmpu BUKIAAaHHI TEOPETHYHOTO MaTepially J0oIoMarae CTyJIeHTaM 00aunuTH KiH-
LICBUI1 BapiaHT CKIAIHUX 00’ €MHHX F€OMETPUYHUX 00’ €KTIB.

IIponec BHKIa#aHHS TEOPETHYHOTO Marepially CKIAJaeThesl 3 TPHOX YaCTHH — BCTYILY,
OCHOBHOT YaCTHHY 1 BUCHOBKY. Y BCTYITHII YaCTHHI JICKIIi1 JIs1 CTBOPEHHS Y CTYACHTIB MIITHOT
MOTHUBALIHHOT OCHOBH BCi€i MOAAJBIIOI HABYAIBHOI TIsUTBHOCTI, ITOB’3aHOI 3 OMaHyBaHHSIM
JTAHOTO MaTepialry, JIEKTOp MPOBOAUTH Mapayellb MK JTaHOK TEMOIO 1 MailOyTHROO Tpode-
ciifHOIO nisutbHICTIO cTyAeHTIB. [lig yac Takol BCTYITHOI 4acTHHU GopMmyeThbes npodeciitna
CTIPSIMOBaHICTh CTYACHTIB. Hampukiaza, sSKOIO JIEKIis YHTAETHCS CTyACHTaM OyHiBEIbHUX
crenialbHOCTEH, TO Mo Temi «JlocmipKkeHHS 6araTorpaHHUKIB» Ha eKpaHi Oyae 300paeHo
MPUKJIA/IN apXiTeKTYPHHUX pillieHb naxis OymiBens (qus. puc. 1).

BuxopucToByr0YH MyIBTHMEIIiHI TEXHOJOT], MiATOTOBICHI IO OKPEeMill TeMi, BUKIIA-
Jlad 32 CKOPOUYCHWH MPOMIDKOK Yacy 3a0e3NIeUHTh IIIiCHE 3a 3MICTOM, ajie JaKOHIYHEe 3a
(hopMor0 HaOUHE BUKJIJaHHSI OCHOBHUX IUTAHb JICKIii. [Ipy IbOMY BHSIBUTHCS MOMKIIUBHIM:
OOTpyHTYBaTH 1 PO3KPHUTU HA BHCOKOMY SIKICHOMY PiBHI CYTh YCi€l IOCIHIPKYBaHOT TEMH;
KOHIICHTPYBATH yBary CTYJICHTIB HAa OKPEMHX acleKTax JOCIHIIKYBaHOI TEeMHU, CTBOPUTH
YMOBH /ISl MOOITTBHOTO OJTHOYACHOTO OPI€HTYBAHHS 3 PI3HUX MUTaHb JOCHIIIKYyBaHOT TEMH;
MOKA3aTH CTYJCHTaM 3Ha4eHHs JOCIiIKYBaHOTO MaTepiaxy AJS iX MOJAIbIIOr0 HAaBYAHHS
y By3i; BUKIIOUHTh CKJIQJHICTh COPUMHATTS CKIAJHUX, TpadidTHO HACHYEHUX KPECICHb 3a
JIOTIOMOTOFO Kpeiiau. Bee 1ie 1 € onHiero 31 ckiragoBux popMyBaHHS MpodeciitHoil cripsiMo-
BaHOCTI CTY/ICHTIB.

B ocHOBHI 9acTHHI JeKIi{ MyIbTUMEIiHA IPE3EHTALliS] BUKOPUCTOBYETHCS Y O THAHHI
3 TPaJMLIHHOI0 METOAMKO0 BUKIIAaHHS, JICKTOP BE/E MOCIIIOBHUI BUKIAJ (32 JOIIOMOTO0
aHiMaIii) KOKHOTO IMiAPO3LTy JIeKIlii, a CTYJeHTH KOHCIICKTYIOTh y CBOiX 3ommmuTax. Ha pruc
puc. 2 300paxkxeHO (pparMeHTH aHIMaIlii P MOSCHEHI TOPU30HTAIBHOT MPSIMOT JUTS JISKITT Ha
temy «IIpsma. Kiracudikanis npssmux. [TomoxeHHS MpsiMoi».
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Craiinn 3 aHiMami€elo CIPUSIOTH €PEKTUBHOMY PO3IVISIOBI Ta MOTTHOICHHIO CHCTEMH
MPUYUHHO-HACITIIKOBHUX 3B’SI3KiB, CTBOPCHUX Y BCTYIHIM YaCTHHI JICKIii, CIIPUSIIOTH CIIiB-
BiTHECEHHIO PO3IIIHYTUX IMPUBATHAUX MOJOKEHb HABYAIBHOTO MaTepiaiy JICKIil 3 Oimbmr
3aranbHAMU. TyT aHIMailiHi ClIaliin JO3BOJISIOTH YTPUMYBATH B TOJI 30pY CTYICHTIB BCIO
OCHOBHY CHCTEMY BHYTPIIIHIX 3B’s3KiB, 110, B CBOO YEPTY, BElE 10 OUIBII YCBiJOMIICHO-
TO Ta TIHOOKOTO BUBYCHHS HIMH KOJKHOTO TTONIOKeHHS Jiekii. Lle mo3Bomse 3ailicHuTH He
TUTBKM JOKAJIBHUH aHaii3, aje ¥ y3araJbHEHHH CHHTE3 HOBHX BIACTHBOCTEH 1 SKOCTEHl.
3aB/sIKM BUKOPHCTAHHIO aHIMAIil aKTHBHE MUCJICHHS CTa€ peaJbHUM KOMIIOHEHTOM Iiejia-
TOTIYHOTO aKTy B3a€MOJii BUKJIagada Ta CTy/eHTa. Bee 1ie cripusie J0ka30BOMY pO3ITISIOBI
3MICTy KO)KHOTO OKPEMOTO HAaBYAJIFHOTO IMHUTAHHS JEKIii Ta HOro MOZaHHIM y CBITOMOCTI
CTYICHTIB SIK IUTIICHOTO, JIOTIYHO 3aBEPIICHOTO OCHOBHOTO OJIOKY — OpPTaHIYHOT CKIIaJ0BOT
YaCTHHU JIOCIHIDKYBAaHOTO MaTepiaiy. 3BEpHEHHS BUKJIagada HANPUKIHI BUKIAIY 3MICTY
HaBYaJLHOTO MHUTAHHS JIO0 BiAMOBITHOTO OCHOBHOTO OJOKY MYJIBTHMEIIHHOT aHIMamiifHOT
Mpe3eHTamii J03BoJsi€ 3pOOUTH HEOOX1/IHI y3araJlbHEHHS 1 3aBEpPIIATH PO3IVISL IPUBATHOT
npobnemu. BakinBo Takox i Te, 1[0 BUKOPUCTOBYBAHI Ha €Talll y3araJlbHEHHS pe3ylIbTaTiB
aHIMaIiifHi Mpe3eHTalii JoroMaralTh 3aiKcyBaTH y CBIIOMOCTI CTY/ICHTIB IUISX, IIPOHIe-
HUH 10 JOCSTHEHHS KiHI[EBOT METH 3aHATTS, a TAKOXK OOIPYHTYBAaTH MEPEXif 10 MOAAIBIINX
MTUTaHb TEMH.

VY 3aKiIrouHii 9acTHHI JIEKIii BUKOPUCTOBYETHCS CJA[, KU BHUCTyIae y poJi y3a-
TaJbHEHOI CXeMH, B sIKy HiOM 3BOAWTHCS BUKIAICHUI 1O yacTMHax marepian. Take y3a-
TaIbHEHHS Ma€ 32 METy JJOKA30B€ IiITBEP/HKEHHS TOJIOBHOI MPOOJIEMH TEMHU Ta CTBOPEHHS
CIPHUSTINBUX YMOB JUIsl IIOJAJIBIIO] AiISTTBHOCTI CTY/ICHTIB 3 11 CAMOCTIHHOTO MOTHOICHOTO
BHBUCHHS. HasBHICTH TAKOro MpE3EHTAIIIHOTO ClaiIy I03BOJIUTH JIEKTOPY BUKIIOUNTH
[poCTe MepepaxyBaHHs BUCHOBKIB, BIACTHBE TpaauuiiiHoMy (iH(bopMalifiHO-penenTHBHO-
MY) METO/IOBI HaB4aHHs. JICKTOP, pO3MipKOBYIOUH BroJoc, MiJIBOANTD JI0 3arajbHUX BUCHO-
BKIB CTY/ICHTIB IIUIIXOM aHAJi3y BCi€l CHCTEMH OCHOBHHUX IIOJIOKCHb TE€MH, BHKJIAJCHUX
y MyJIBTAMEIIHHIN Tpe3eHTalil.

BucHoBKH. Y po0OTI pO3MIsAAAIOTECS MYJIBTUMEIINHI TEXHOJIOTIi HaBYaHHS SK 3aci0
(dhopmyBaHHS npodeciiiHol CpSIMOBAHOCTI CTyAeHTIB TexHIiuHMX BH3 y mporneci BuBuCH-
Hs IHKeHepHOI Trpadiku. ABTOp NMPOMOHYE BHKOPHCTOBYBATH MPE3EHTAIll 3 €IeMEHTaMH
aHiMaIiil NMpH BUKIAaJaHHI TEOPETHYHMX IMOJOXKEHb JeKiil. CTpyKTypy mpe3eHTarii mpo-
TIOHY€THhCSA PO30MBATH Ha TPU OJIOKM: BCTYIHA YAacTHWHA, OCHOBHA 1 3aKJIIOYHA YACTHHHU.
VY BCTymHIW YacTHHI Bi3yaJbHO BiJOOpaKka€Thcs 3B 30K TCOPETHYHOTO MaTepialxy TEMH
neKnii 3 mpoeciiHO CKIAOBOIO CIIEHiabHOCTI, IO A€ 3MOTY 3alliKaBUTH Ta MOTHUBY-
BaTH CTyleHTa. B ocHOBHOMY OJIOIli BUKOPHCTOBYIOTBCS CIIAMIM 3 €IEMEHTaMM aHiMaii,
SIKI TOTTOMAraroTh 3a(iKCyBaTH y CBiJOMOCTI CTYACHTIB MUISX, IPOWICHHUHA 10 JOCATHCHHS
KIHIIEBOT METH 3aHSTTS. Y 3aKIFOYHIN YaCTUHI MPe3eHTaIlil BUKOPHUCTOBYETHCS CIAMI, SIKUI
BHCTYTIA€ B POJIi y3aralbHEHOI CXeMH, B SIKY 3BOANTHCS BUKJIAJCHUI 0 YaCTHHAX MaTepial.
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