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ITPUMEHEHUWE NTHOOPMAIIMOHHBIX CPE/ICTB OBYYEHUA B
INOJAT'OTOBKE CTYAEHTOB CIIEHUAJIBHOCTHU
«TEXHOJIOT'UA (110 HAITPABJIEHUAM)»

Anyapa KpaBuensa, Muxaua JlemkeBuu

Cmamms npuceésuena pe3ynomamam 6UKOPUCMAHHA THGOpMAYilHuX 3acobie HAGUAHHA HA
npuknadi oucyunninu «Texnonoziss xyoodcnvoi 0bpodku mamepianie (depesunu). Ilokaszano, wo
6NPOBAONCEHHA CYHACHUX MEXHIYHUX 3aC00i8 HABUAMHA O00360UN0 NIOBUWUMU Di6eHb 3HAHb
CcmyOeHmig, CHpUsio CIMUMYIIOBANHHIO WOOEHHOI cucmemamuynoi pobomu cmyodenmis, 3abe3neuuno
PIBHOMIPHUIL PO3NOOIN HABYAILHO20 HABAHMAIICEHHS CIYOEHMIE | GUKIA0AYI8 NPOMA2OM cemecmpy.

Knrouogi cnosa: ingpopmayitini mexuonozii, 006pobka Oepeunu, mMecmoguil KOHMPOIb,
pe3yrbmamu Ha84AaHHA.

IMocranoBka mpodaemsbl. [Ipunsras B PecnyOnmke benapych koHneniwsi MH(GOpPMAaTHU3AMU CHCTEMBI
obOpa3zoBanus Ha mepuox a0 2020 roga mpeaycMaTpHBaeT BHeIpeHHE WHGOPMAIIMOHHBIX TEXHOJIOTHH Ha BCEX
YPOBHSIX ITOJy4YeHHUs 00pa30BaHMsI, aHAJIM3 MOHUTOPHHTA KauecTBa MOATOTOBKU KaapoB B By3ax. MccnenoBanus,
paccmarpuBaeMble B JaHHOW CTaThe, IIOKAa3bIBAIOT, YTO Ha COBPEMEHHOM 3Tare pa3BUTHS OOILIECTBA U BBHICIIETO
00pa3oBaHUsl K CONEPKAHUIO 00pa30BaTEIBHOIO Tpollecca MpeabsBISIOTCS Bce Oojee BhICOKHE TpeOoBaHus. B
YHCIIO Ba)KHEHIIUX IPUOPUTETOB COBEPUICHCTBOBAHMWS Ipoliecca OOy4EeHHUs] BXOIUT BHEAPEHUE B YdeOHBIH
MPOLIECC HOBBIX KOMITBIOTEPHBIX (MH(OPMAIMOHHBIX) TEXHOJIOTHH, MOIYJIbHO-PEHTHHIOBOH CHUCTEMBI OLIEHKH
pe3yNbTaToB y4eOHOH NEeATEIBHOCTH CTyAeHTOB. /Iy Toro, 4roObl YenoBeKY OOECHeYHTh COOTBETCTBYIOIIEE
oOpa3zoBaHue, HEOOXOOMMO MPAaBWIILHO OCYILIECTBIIATh CIOKHEWIIMH Ielaroruueckuii Imporecc oOydeHus,
o0ecreunBaNMid  MMOArOTOBKY KOMIIETEHTHOIO —CIHENHallUCTa C LENbI0  JOCTHXKEHUS MaKCHMallbHOH
PE3yNIBTATUBHOCTH OCYIIECTBISIEMON B OymylieM NpodecCHOHAIBFHON JAESITENbHOCTH, a Takke (OPMHPOBAHUS
HAy4YHOT'O MUPOBO33PEHUSI I HPABCTBEHHO-3CTETUUECKOM KYJIBTYpHIL.

AHAJIN3 aKTyaJdbHBIX HcciaeqoBaHui. [ Toro, 4roObl CTYJEHTHl XOPOIIO W TMPOYHO OBJIAJIEBAIIH
M3JaraeéMbIM y4eOHBIM MaTepHajoM, TO €CTh COJAep)KaHHeM OOpa3oBaHUs, TPEOYETCSl OCMBICICHUE TeqaroraMu
TEOPETHYECKUX OCHOB OOYUEHHs, BHIPAOOTKU M MPUMEHEHHUs Ha IPAKTUKE, BKIIOUEHUS] B CUCTEMY 0Opa3oBaHHMs
0COOBIX METOJMYECKUX YMEHHH M HaBBIKOB, HMHHOBALMOHHBIX (GopM M MeTonoB oOyueHus. C 3TOH LeNbIo 1Mo
JTUCIUIUIMHAM TIOATOTOBKM IearoroB-MH)XEHEPOB HaMHU MOCTOSIHHO pa3padaThlBAINCh HH(MOPMAaIOHHBIE
pecypchl U MaTepuaibl HaydHO-HCCIIEI0BATENBCKOM JIESITENIBHOCTH CTYIEHTOB KaK CPEZICTB IOBBIIICHHS YPOBHS
uX crenuaibHoi noaroroBkyu [1-4]. CymiecTBeHHOE NMPEUMYIIECTBO CO3/IaHMsl y4eOHBIX 3JIEKTPOHHBIX MOCOOMI
COCTOMT B TOM, YTO OHH IIPEJOCTABISIOT HOBBIE BO3MOXXKHOCTH HE TOJBKO IPENOAaBaTeNi0, HO U CTYACHTY,
KOTOpBII M3 00BEKTa INpeBpalaercs B CYObEKT OOyuYeHHMs, OCO3HAHHO yYaCTBYIOIIMH B y4eOHOM IIpolecce M
CaMOCTOSITENIHO TPUHUMAIOIINKA PEUICHHs, CBS3aHHbIE C HUM. OTO II03BOJSIET JENaTh CTYAEHTOB U
TpernoyiaBaTesell COpaTHUKaMU B BAYKHOM JIeNe, B Pe3yJIbTaTax KOTOPOro OHM OJMHAKOBO 3aHHTEPECOBAHBI.

Jnst moBbimeHuss 3(Q(EeKTUBHOCTH OOYYeHHS B HACTOsAIIee BpeMs mpuoOperaeT Bce OoJbliee
pacrpocTpaHeHre MOIYIbHO-PEHTHHrOBasl cicTeMa 00ydeHus.. HaMu npoBoasTCSl OCTOSIHHBIE UCCIIEAO0BAHUS 110
UCIIOJIb30BAHUIO €MHOTO MHCTPYMEHTAPHS JJIsl TUarHOCTUKH, 00OOIIEHNsT M MTPOTHO3UPOBAHUS YPOBHS 3HAHUM
CTy/ieHTOB. MOHHMTOpPHHI KadyecTBa BBICHIEr0 00pa30BaHMs MOKa3al, 4YTO MOJYJILHO-PEHTHHIOBas cCHUCTEMa
00y4eHUs SIBJSIETCS KadeCTBEHHO HOBBIM YPOBHEM o0Opa3oBaHMsl B BBICIIEH IIKOJE, B OCHOBE €€ JIEKUT
HelpepbIBHAST WHAWBUIYyalbHas padoTa ¢ KaXIbIM CTYJEHTOM B TEUEHHE BCero cemecrpa. Ee BHeapeHue
MO3BOJIMJIO  TOBBICUTH YPOBEHb 3HAHUH CTYAEHTOB, CIOCOOCTBOBAIO CTUMYJIHPOBAHHIO ITOBCEIHEBHOM
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CHUCTEMATHUYECKOW paboOThl OYyIyIIMX IEJaroroB-HH)KEHEPOB M ITOCCIIAEMOCTH 3aHATHH, 00CCIeUHIIO
paBHOMEpPHOE pacnpeeicHre yueOHOM HArpy3KH CTYACHTOB M MpENoAaBaTeieii B TeUeHue cemectpa [5-6].

Heau crateu. Ha ocHOBe pa3paOOTKM TEOPETUUYECKHX OCHOB BHEIPCHHUS HH()OPMAIMOHHBIX PECYpCOB
KaK CpEICTBa ITOBBINICHUS YPOBHS CIICIUAIBHOW IOATOTOBKU II€IAroroB-WH)XCHEPOB, HMCCIIEAOBATH BOIPOCHI
MOHUTOPHHIA KadyecTBa 0Opa30BaHUs, KOTOPBIE CMOTYT PEIIUTH MpobiemMy audHepeHIanuy OlCHUBAHUS 10
pPa3IUYHBIM HANPAaBJICHUSAM B paMKaX KOHKPETHOW IUCIMIUIMHBI Ojaromaps pa3paOOTaHHONH METOIMKE
(hOpMHUPOBAHHUS UTOTOBOM PEHTHHTOBOM OIICHKH 3HAHUIMA.

H3no:xenune ocHOBHOro Marepuaia. VckyccTBo pe3bObl 10 IepeBy, UMEIoIlee TIIyOOKHe Tpaauluy, He
MOTEPSIO CBOEH aKTyaJbHOCTH W B HacTosImiee BpeMms. Ha COBpeMEHHOM 3Tale CYIIECTBYEeT HEMao BHIOB
XyI0KECTBEHHOH 00padoTKu MaTepranoB. OTHAKO AAJICKO HE KaXKIbIH U3 HUX MOKET BOMTH COCTaBHOM YacThIO B
coJiepKaHUEe TPYAOBOTO OOYYEHUS YUeOHBIX 3aBECHUN M KPYKKOBBIX 3aHATUM BHEIIKOJNBHBIX YUPSKICHUUA B
KayecTBE OJHOrO0 W3 CpEACTB, Pa3BUBAIONIMX TPYIOBbIC YMCHHMS M HAaBBIKH, TBOPYECKHE CIIOCOOHOCTH U
(hOPMHUPYIONIMX 3CTETHYCCKHH BKYC YYAITUXCS, T. €. OCYIISCTBISIOMINX IICHXOJOTHUECKYI0 M TPAKTHUYCCKYIO
MIOJITOTOBKY K OyyIieMy BeIOOpY npodeccuu. Pe3nda mo nepeBy sIBISETCS OMHUM U3 TaKUX BHIOB JICKOPATHBHO-
MIPUKJIAQJHOIO0 MCKYCCTBA, TaK KaK JPCBECHHA SIBIIACTCS JOCTYITHBIM U CPABHHUTEIBHO JIETKO 00pabaThIBaEMbIM
MaTepuayioM. B COBpeMEHHBIX YCIOBHAX, KOTJa MPEBECHHY MOXKHO 3aMEHHThH IPYTMMHU MaTepHajaMH, CIpoC Ha
Hee OCTaeTcsi BCe-TaKu OONBIIOH, MOTOMY YTO JIIOObIE 3aMEHHUTENM HE OOEeCIedrBAIOT TOr'O TeIlla, IBETa,
KpacHBOHM TEKCTYphl M PUCYHKa, (hOpM, 3araxa ¥ MHOIOI'O JPYroro, YeM OTJIMYAeTCS €CTeCTBEHHBIM MaTepual.
TpymHo mogo0paTh APYroi MaTepua, KOTOPBIN MO pa3HOOOPA3HIO IPUMEHEHUS CPAaBHUIICS OBI C IPEBECUHOM.

HHTEeHCHBHOE Pa3BUTHE KOMITBIOTEPHON TEXHUKU TPEOYET BHEIPEHUS HOBBIX KOMIIBIOTEPHBIX TEXHOIOTHIMA
U B TpoIlecC 00yYCHHsT MCKYCCTBY Pe3bObl 1O JepeBy. C IeNbl0 MOBBIIICHUS KauecTBa MOATOTOBKHU yUaIIUXCs
COBPEMCHHBINA IIEaror MOKCH MMETh B CBOEM apceHalle CPEACTBa KOMIIBIOTEPHON MOJICPKKH OOYUCHHUS.
VHHOBAIMOHHBIE KOMITBIOTEPHBIC TEXHOJOI'MHA CMOTYT IIOMOYb €MY OpraHM30BaTh YYEOHYIO ICATEIBHOCTH
yyalmumxcs B YCIOBHAX JuddepeHInpoBaHHOIO OOyUYEHHS, a TaKXKe OCYIICCTBUTHh ICHCTBCHHBIH KOHTPOJb,
JIUATHOCTHKY U YIIPaBJICHHE YICOHBIM IPOIIECCOM.

PaspaboranHoe HaMu MYJIbTUMEIUIHOE yueOHOe mocodme «TeXHoorus XymOKeCTBEHHOH 00paboTKu
MaTepUaJioB (IPEBECHHBI)» MOXET HCIIOIB30BAThCA HAa 3aHATHAX CO CTyIeHTaMH crenuanbHoctH 1-02 06 02
«TexHomoruss (1O HamNpaBIIEHUSIM)», Ha YpPOKax TPYJAOBOrO OOydeHHs B TIpollecce H3Y4eHHs pasjera
«XymokecTBeHHas: 00pab0OTKa MaTEPUAIOBY, @ TAKXKE B KPYKKOBOH JIESITEILHOCTH IIIKOJIBHUKOB.

MysbpTuMenuiiHOe y4eOHOe TOCOOMEe OpPraHU3aIllMOHHO M METOJMYCCKH MPEICTABICHO KaK COBOKYIHOCTD
HMHCTPYKIIMOHHO-TEXHOJIOTMUECKUX KapT [0 OCHOBHBIM BHIAM Pe3bObI 1Mo AepeBy. Ilpu 3ToM 0cob0e BHUMaHHE
o0pallleHo Ha Hay4YHO-TEOPETHYECKYI0 U TPAKTHYECKYI0 HAlpaBJIEHHOCTh y4eOHOro MaTepuana M ero
JIOTHYECKYIO MOCTIEI0BATEIbHOCTb.

Kaxmas mpencraBieHHass B IOCOOMHM  MHCTPYKIIMOHHO-TEXHOJOTMYECKAass  KapTa  COICPIKHT
MO3HABATENbHYIO, Y4eOHO-TIPO(eCcCHOHATBHYIO, KOHTPOJIUPYIOIIYIO YacTH: MPOBEPKa YCBOEHUS U KOHTPOJBbHOE
3alaHle U1 CaMOCTOSTEIBHOrO BBIMOMHEHHUA. IlepBas 4acTh (POpMHUpPYET TEOpPETUYECKUE 3HAHUS, BTOpas —
npoecCHOHANBHBIE YMEHHS, a C TIOMOLIBIO TPEThEH — KOHTPOIUPYETCS MOJIHOTA YCBOSHUS yueOHOro MaTepHasa.

JlanHOe moOcOOMEe OpUEHTHPOBAHO HA IPUMEHEHHWE BCEeX YYEOHBIX Cpel, BKIOYas HOBEHIIUE
HMHTEPAKTUBHBIC TEXHOJIOTHH, U Pa3padOTaHO HA OCHOBE KOHIICIIIIUM WHTCHCHBHOIO OOYUEHHs ¢ MaKCHMaJIbHOU
HMHIUBUAYAIA3alUEeH U aKTHBHU3AIMeH yaeOHO-TI03HABATEILHOMN NEeATSIbHOCTH CTYICHTOB.

Pa3zpaboranHoe HamMu MyJbTUMeAHMIHOE yueOHoe mnocobue «Pe3pbda mo aepeBy» BKIIOYAeT B ceOs
CIEIYIONIME CTPYKTYPHBIC KOMITOHEHTHI: HWH(GOPMAIMOHHOE W METOIUYECKOe OOCCIICUCHUE, TECTOBBIC
MIPOrPaMMBI 110 TEMATHYECKOMY U HTOTOBOMY KOHTPOJIIO.

Takoii MoxXxo CIeAyeT W3 TOro, YTO MPEOAONETh CTPYKTYPHYIO OTPaHHYEHHOCTh y4eOHO-TIPOrpaMMHOMN
JMIOKYMEHTAIIUH BO3MO)KHO, TPHIAB €i THOKUI OJ0YHO-MOMYNBHBIA xXapakrep. CTymeHTaM MpeIoCTaBISIeTCS
BO3MOXKHOCTh ~ BBIOOpAa  JMIAKTHYECKH  aBTOHOMHBIX  HHCTPYKI[MOHHO-TEXHOJOTMYECKHX  KapT, T. €.
CaMOCTOSITENIFHOTO MPOEKTHPOBAHUS COIEPIKAHUSI CBOEro o0ydeHus. Takum o0pa3oM, akKIEHTHI CMEIIAIOTCS Ha
aKTUBHOE CaMOOOyYeHHME CTYJCHTOB, a TaKKe Ha WCIOJIb30BaHHE C(HOPMHUPOBAHHBIX YMEHUN B Oymymien
po(eCCHOHANBHOM JIeITeIbHOCTH.

BriBonbl. Ha oCHOBaHWM NPOBEACHHBIX MCCIICAOBAHHUMA MO BIMSHUIO 3JICKTPOHHOTO YUEOHOTO H3IAHUS
«TexHomorust XyI0KeCTBEHHONH 00pabOTKH MaTepHaioB (IPEBECHHBI)» Ha KAYeCTBO 00YUYCHHS CTYACHTOB, MOYXKHO
ceaTh BBIBOA O TOM, YTO HCIOJh30BAHUE HOBBIX TEXHOJIOTHI OpraHM3alUU M3YYCHUS YICOHBIX TUCIAIUIAH
MOTHUBAITUS K O0YUEHHIO CTAHOBHUTCS HE TOJIBKO JTUUHOCTHO, HO M COIMATIBHO 3HAUUMOU. CTYIEHT uepe3 HaydHo-
HCCIIEIOBATEIbCKUE TPYIIIBI C CAMOT0 Hayasa BKIIIOYAETCS B COBMECTHYIO y4eOHYIO NESITEIbHOCTD M HaX OIUTCS
OJTHOBPEMEHHO B IO3HLUH Y4aIerocsi U 00y4JaroIero.

AKTYaJbHOCTh JIaHHBIX HCCICIOBAHHUN OMNpENessieTcss TEM, 4YTO COBPEMEHHBIC HHGOPMAIIMOHHBIC
TEXHOJIOTUHM OTKPBIBAIOT YYAIIUMCS TOCTYI K TAKAM HETPATUIIMOHHBIM HCTOYHUKAM HH(pOpPMAaIUU Kak HTepHET,
YTO TMO3BOJIACT pEaM30BaTh MPHUHIIUIMAIBLHO HOBbIE (OpMBI M MeToabl oO0ydeHus. HeoOXoauMocTsb
YIIOBJICTBOPCHUST 0003HAYCHHBIX MOTPEOHOCTEH B YCIOBHSIX HEYKIOHHO pacTylield nHpOpMaTH3AIMUd Y4eOHOTO

193



Bunyck 7 (I) Cepis: [Ipo61eMu MeTOAMKHU Pi3MKO-MaTeMaTHUYHOL HAYKOBI 3AIINCKH
i TeXHOJI0TiYHOI OCBITH

npolecca TpedyeT OT MperogaBaTelieid BBICIINX YUeOHBIX 3aBEACHUN 3HAHUN M yMEHHU B 00JIACTU NMPUMEHEHHS
HOBEHIINX MeIarorHueCcKUX TEXHOIOTHH, BiIaJeHHsl IPOrPECCUBHBIMUA METOAAMHU COBPEMEHHOW HAYKH.

CunbHOM CTOPOHOH MOIYJIBHO-PEHTHHTOBOM CHUCTEMBI OOYUEHHMs SIBJISETCS BO3MOXKHOCTH OXBATUTH B
Ipollecce TECTUPOBaHHs OOJNBLION O0BEM MarTepuaja M TeM CaMbIM MONYYHTh AEHCTBUTEIBHO IIHPOKOE
MIPE/ICTaBJICHUE O 3HAHHAX CTyJIeHTa. Vcronb30BaHue TECTUPOBAHUS B PEaIbHOW IeIarOrHYeCKOi eI TeIbHOCTH
MO3BOJISIET 3aMETHO IOBBICUTH OOBEKTUBHOCTB, AETAIHLHOCTh U TOYHOCTH OLIEHMBAaHHS PE3YNIBTATOB IIpolecca
o0yuenus. Kpome Toro, TecTsl MOryT OBITh IPHUMEHEHBI CTYJEHTOM M B XOJI€ CAaMOCTOSITEIHbHON paboThl IS
CaMOKOHTPOJISI KauecTBa YCBOGHUsI Marepuasia. TecThl SBISIOTCS XOPOIIUM CPEICTBOM JJIsl TOATOTOBKU K
9K3aMeHy WIIH 3a4ery.

PazpaboranHble TecTOBblE 3a/JaHMsl JIOOOr0 THIA MO KAXKAOMY MOIYIIO, peajiM3yeMble C MOMOUIBIO
MIEPCOHAIBHOTO0 KOMIBIOTEPA, MO3BOJIMIN COKPATUTH 10 MUHUMYMa ayIUTOPHYIO HArpy3Ky Ha HperojgaBaTens U
JIald BO3MOXKHOCTH OIEPATUBHO BBICTABIIATH TEKYIIHUE OLEHKH IO MOJYJII0 H3ydaeMoro Kypca. ®parMeHThI
TECTOBBIX 3a/IaHUI MCIOJIb30BAIMCH TAKXKe TIPH 3aIUTE CTYIAEHTaMH Ja00paTOPHBIX U MPAKTUUECKUX 3aJaHUI.

JlanpHelIMe uccie10Banus 1eaecoo0pa3Ho MPOIODKUTE B HAPABIICHUH YCOBEPUICHCTBOBAHUS HAYYHO-
METOJIMYECKOro o0ecIieueH sl y4eOHBIX KYPCOB.
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INOBYJAOBA ITNMHAMIYHUX OB’€KTIB PIBHUMUA
ITPOTPAMHUMMU 3ACOBAMUA

Cepriu Psab6eup, Terana Pabeus, Makcum Padeusb
Cmamms  npucesdena NOPIGHAHHIO MOJICIUBOCIEN  3ACMOCYBAHHA  NPOSPAMHUX — 3ACc006i8
xomn tomeproi epaghixu maxux sx Blender 2.59, 3ds Max 2013 ma ii 6ioniomexu Three.js npu
sizyanizayii 6ipmyanbHux Mmooenetl muny «nogepxms 600uy. 3pobieHo GUCHOBOK NpO psd nepesas
mexnonoeii WebGL, oonicio 3 axux € goyoogyeanns 3D epaghixu npsimo y smicm Web-cmopinku.

Knrouogi cnosa: xomn’tomepna cpagixa, npocpammi 3acobu, eizyanizayisi 600HOI NOGEPXHI,
Memoou MOOen08aHHsl, peHOepUuHe.

IMocTanoBka mpodsiemu. Pearizaiis CydacHHMX BHMOT IO IiJATOTOBKU (DaxiBIliB 3 TEXHOJOTIYHOI OCBITH
HEMOJJIMBa 0e3 3aCTOCYBaHHS KOMII IOTEPHUX TEXHOJIOTiH, SIKi Ha ChOTOJHIIIHI € BU3HAYAJILHUMHU B PO3BUTKY
mojchkoi nuBimizanii. CamMe TOMy, SIK HarojouIyeTbcs B 3aKOHI IIPO BUILY OCBITY, 3 METOIO MIiJATOTOBKH
KOHKYPEHTOCIPOMOKHOT'O JIFOACHKOTO KaIliTady JjIsi BACOKOTEXHOJIOTYHOr0 Ta IHHOBAILiHHOTO PO3BUTKY KpaiHw,
camopeaJtizallii 0ocoOuCTOCTI, 3a0e3eyeHHs] MOoTped CYCIIIbCTBA, PHHKY Tpali Ta AepaBH y KBasi(iKOBaHUX
(axiBLIX MOJEPHI3YETHCS CHCTEMa OCBITH, TPYHTYIOUHCh Ha OJHOMY 3 OCHOBHHUX NPHHIUIIB — Ha TPUHIIHII
MIOETHAHHS OCBITU 3 HAYKOIO Ta BUPOOHUITBOM. A JUIS OCTaHHHOTO HEOOXIJHOIO CKJIAJIOBOIO MiJITOTOBKH CTaHE
cranaapt 3abesneueHocti morpiOHux [T-3acobiB Ta IT-cepBiciB 3 MeTor0 iX BUKOpUCTaHHS y cdepi ocBiTH i
HayKd Uil HaBYANBHUX 3aKiajiiB ycix piBHiB...[1, c.12]. Hanpsmkom 3acrocyBanHsi [T-texHomoriii €
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