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YnopasaeHue KadeCTBOM 0Opa30oBaHMs B 002acTV rpa(pMIKM B TeXHIMYIeCKMX
YHUBepcUTeTax

AnHoTamsi: B Hacrosmien crathe paccMaTpuMBaeTCs  BOIIPOC  yIIPaBACHUS
KayecTBOM oOydeHms: rpadpuueckuM aucrunanHaM. OCHOBHOM MAeeil HacCTOsAIIel CTaTbu
ABASAETCsI HeODXOAMMOCTh BHEAPEHMSI HeIIpepBIBHOTO KOHTPOAS B IIpoliecce OOydYeHMs.
PaccmaTpuBaloTcsl caeayiomye BUABI KOHTPOAs — IMCbMeHHas pa0oTa, YCTHBIN OIIPOC,
KOMIIPIOTEPHOE TeCTUPOBaHNe U 3allTa CaMOCTOATEABHOTO IIPOeKTa. Bce BuAbI KOHTpOAs
004a4al0T KaK JAOCTOMHCTBaMM, Tak U Hejocrarkamu. Cama TeXHOAOTUA IPUMEHEeHIs
BII40B KOHTPOAsI OIMPAETCs Ha OIpeJeAeHHYI0 ouepeaHocTs. Ilpeasaraemast KOHIOIIIIS
HEIIPEPBIBHOTO KOHTPOAsI IIpeAIroAaraeT TeXHOAOIMIO pa3geAeHNsT aKajdeMU4eCcKou
TPYIIIBl CTYAE€HTOB Ha IIOATPYIIIBI C Pa3HOM CTENeHbI0 MOTUBALUM U ITOATOTOBKIL.
Pasamynple KOppeAsSLVIOHHBIE CBA3M MeEXAY BUAAaMM KOHTPOAS IIO3BOASIOT AaTh
KBaAMMETPUYECKYIO OLIEHKY KaXKA0MY KOHKPETHOMY CTYAEHTY U B [JeA0M aKaJAeMU4eCKOI
rpymnrte. VIHaekc KauecTBa OOy4deHNsI oIpeeAseTcsl cpedHeil apu@pMeTIIecKol OIjeHKO
Tpynnel. AHaAmu3 B3aMOCBS3€Ml MeXAYy BUJaMU KOHTPOAS IIO3BOASIET  BBISBUTD
HeAOCTaTKM IIpollecca OOydeHMs! ¥ ONepaTMBHO yIIpaBAATh STUM HpoleccoMm. B crarpe
TaKKe IPUBOAATCA OIlpejedeHMs KadecTBa OOpas3oBaHMA UM IIyTM  AOCTVKeHMs
HeOoOXOAMMOTIO yPOBH: KayecTsa.

Ilocrynmaa: 11.01.2024; JopaboTana: 24.01.2024; Oao0pena: 02.02.2024; Joctynna onaarn: 30.03.2024
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B pesyabraTe BHeApeHNs HeNPepLIBHOTO KOHTPOAs B y4eOHBIN IIpollecC By3a OblAmU

BBIABAEHBI KaK I10A0KIUTeAbHbIe CTOPOHBI, TaK ¥ HEAOCTaTKU ITpeAaaraeMol TeXHOAOT M.
KaroueBble caoBa: oOpasoBaTeABHBINI IIPOIleCC, KBaAMMETPUs, KadecTBO

oOpa3oBaHILs, yIIpaBAeHIe 0Opa3oBaTeAbHBIM IIPOLIeCCOM, HeIIPePBIBHBIII MOHUTOPIHT.

BBeaenue

KauectBo 0Opa3zoBaHMs O4HO U3 KAIOUEBLIX B COBpeMeHHOI HayKe TpaKTyeTcs
II0-pa3HOMY pa3HBIMM MCCAeJOBaTeAsMM, HO CBOAUTCS B OOIeM caydae K
onpegeaennio, danHoMmy B VICO 9000-2001 «KauecTBO — cTelleHb COOTBETCTBIA
IPUCYIINX OOBEKTY XapaKTepUCTUK yCTaHOBAEHHBIM TpeboBaHMAM» [1].

IlonsaTe KauecTBa, sABASIACH MHOTOMEPHBIM U MYAbTU(PAKTOPHBIM
(eHOMEHOM, BKAIOYAeT TaKMe COCTaBASJIOIINEe KaK KadyecTBO pe3yAbTaToB
AeATeAbHOCTHN (Ipoliecca), Ka4eCcTBO CaMMX ITPOLIECCOB M KadyeCTBO CUCTeMBI MAN
opraHuszauun JesreapHoctu. K kamoueBbIM ¢QakropaM KadecTBa OOpa3oBaHIA
OTHOCAT: KadecTBO codep>KaHmu: oOOpa3oBaHIs, KadecTBO aOWUTYypUEHTOB U
CTyAE€HTOB, KauyeCcTBO MeTOAMYECKOTO M MaTepluaAbHO-TeXHUYECKOIo obecIiedeHus
00pa3oBaTeABHOTO IIpOllecca, KadyecTBO  IIpodecCOPCKO-IIperojaBaTeAbCKOro
COCTaBa, KayeCcTBO TEXHOAOTMV TECTUPOBAHMS ¥ IIPOBEPKM 3HAHUI, YMEHUI U
HaBBIKOB CTYA€HTOB, KaueCcTBO 00Ilero MeHeA>kxmeHTa BY 3a [2].

Kaxapnii BpeMeHHOI Hepuos B Ppa3BUTUM HalMOHAABHBIX CUCTEM
oOpa3oBaHMUsI BBIABUIAET CBOIO KBaAMMETPUYECKYIO IlapajUIMy, HAIlOAHSA eé
COOTBETCTBYIOIIMMI MpeACTaBASHUSAIMI O COAeP KaHUM, MeTOAAX M TeXHOAOIM:AX,
HTUYECKON U IIPOLlecCyaabHBIX CTOPOHAX KOHTPOABHO-OLIEHOYHOI AesITeAbHOCTH B
o0aactyu oOpasosanHms [3].

KoneuHoit mpogykuueinl  BBICIIEIO  y4eOHOIO  3aBedeHMs  SIBASAETCs
CIIeLIMAANCT, CIIOCOOHBIN 3aHSTh ONpeAeAéHHYIO COLMaAbHYIO HUIIY, KadecTBO
KOTOPOTO OIlpeAeAsieTCs:

1. 3BHaHMsAMM B TAaHe TeOopeTUKO-(PyHJaMeHTaAbHBIX OCHOB OyAyliiein
npodeccyn 1 B cpepe conmaabHBIX KOMMYHUKALINIAL

2. Cr1ocoOHOCTHIO K CaMOCTOSITeAbHBIM AEVICTBUSIM B I11aHe
npodeCcCOHAABHBIX YMEHMII M HaBLIKOB B peaabHBIX YCAOBMAX TPYAOBOI
AesITe AbHOCTI.
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3. TOTOBHOCTBIO K MO3UTUBHBIM B3aMMOOTHOIIEHMAM C y4YaCTHUKaMU
0oOpa3oBaTeAbHOTO IIpoIiecca, 4TO CTUMYAUPYeT JadbHelllee oOpa3oBaHUe U
camMooOpa3oBaHue.

B Hacrosmee BpeMs OCHOBHOM aKIIeHT IIPU OLleHKe IIpo¢eccroHaAbHO
II0ATOTOBAEHHOCTM BBIITYCKHMKa BY3a mnepeHocurcs Ha yMeHUe B YCAOBUSX
HEONIpeAeA€HHOCTU IHPOAYyLMPOBATh U MCIIOAb30BaTh 3HAHM, YMEHMS ¥ HaBBIKU
AAsl BBIIIOAHEHMs HeCTaHAAPTHOM 3ajadll U pasdpelleHns CAOXKHONI curyaunun [4].
ConpsKeHHBIM  «KauecTBy OOpa3oBaTeAbHOIO IIpoliecca» BBICTyIaeT «KauyeCTBO
BBIITYCKHMKA By3a», OIIpeeAsieMOIo «MOAeAbI0 KaueCTBa BBIIYCKHIKA By3a» Kak €ro
«ITIOTeHIIaAbHBIM Ka4eCTBOM».

Kax wus3BecTtHO, BbICIIee ITIpodeccrioHaAbHOe OOpa3oBaHMe — IAaBHBIN
MeXaHI3M KagpOBO MOAUTUKM T'OCyAapCTBa Ha AOATOCPOYHYIO IEPCIeKTUBY, 9TO
HAaIIlA0 CBOe OTpa’keHMe BO MHOIMX MCCAeA0BaHMAX.

deHoMeH «KauecTBa OOpa3OBaHIs» TPaKTyeTCsl KaK M3MeHeHUs B ydeOHO-
II03HaBaTeAbHOM IIpoliecce By3a, KOTOpbIe CIIOCOOCTBYIOT ITOBBIIIEHUIO II€HHOCTel
popMUpyeMBbIX CTyAeHTaM! I10 3aBepIIIeHUIO OIIpeAe1eHHOTIO YPOBH OOydeHN.

Kpurepun BbiOOpa M CTPYKTypMpOBaHMS COBOKYIIHOCTHM ITOKa3aTeAel
KayecTsa MOIYT OBITh CaMbIMM pPa3HBIMU. 3a OCHOBY A4 BbIA@AEHUS TaKOU
COBOKYIIHOCTM ~ HMHOIZa  IIPMHMMAIOT  MOJAeAM  CUCTeMbl  OOpa3oBaHm:,
CTPYKTypUpOBaHHbIe  IleaX  OOpa3oBaTeABHON  CUCTeMBl,  KpuTepum  ee
9¢pPpeKTNBHOrO PyHKIIMOHMPOBAHMSI, aKTyaAbHble IPO0.AeMBbl YIIPaBAeHNS U T.A.

MeToao0a0rmst

OObekTOM  MccaeAOBaHMs — SABASETCS HpollecC OIleHMBaHMs — KadecTBa
oOpa3oBaHM:l B BBICIINMX y4eOHBIX 3aBeeHIsX, a IIpeiMeTOM — MeTOA0A0TndecKue
1 KOAMYeCTBeHHbIe TTOKa3aTeAl OLIeHKM 3HaHMIl, YMeHUI M HaBBIKOB CTYAeHTOB. B
AaHHOI paboTe MCIIOAB30BAHBI CAeAYIOIINe MeTOABl: TeOpeTUJeCKMIl aHaAu3 —
U3ydeHMe AuTepaTypbl, HOpPMaTUBHBIX JOKYMEHTOB M MeTOAMYeCKMX pa3paboTOK
II0 BOIpOcaM KBaAMMeTPUM M OIleHKM KadecTBa oOpasosaHms. CraTmcTmyeckue
MeTOABI — paHroBast Koppeasuusa CrnupMeHa, AMCIIEPCHOHHBIN aHaAN3, KpUTepUI
Posenbayma 1 ManHa-YuUTHU 4451 0OpabOTKM AaHHBIX 00 y4eOHOIl yclieBaeMOCTIH.
AnkeTuposaHue — coop nHGoOpManu 0 MOTUBAIIUI CTYA€HTOB U MX OTHOIIIEHUN K
pasAnMYHBIM BHUAAM KOHTpPOAs 3HaHmMil. MarTeMaTuyeckoe MoJeAUpOBaHUE —
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IIpUMEHeHNEe WHTerpaAbHbIX IIOKa3areAen AA4s OLEHKU AVHAMUKU YCBOEHILT
y4eOHOTO MaTepuasda. DKCIIEPUMMEHTaAbHBII MeTO4 — BHeApeHUe KOHLeIN
HeIIpepBIBHOTO KOHTPOAsS 3HaHUI 1 aHaaAu3 ee 9(PQPEeKTUBHOCTYM Ha Hpumepe
kadeaprl «HauepraTeabHast reomeTpust 1 MHXKeHepHas rpadpuka».

B sannom pasgease MBI IIpesocTaBMM IlejaroraM IIPakTUYECKVe COBETBHI U
peKoMeH aIuu 110 BLIOOPY HaMAy4dIlle MeToA0AOTUM A4Sl OLIeHMBaHM:.

«/Jas mpuHATHA OOOCHOBAaHHOTO PpeIeHMsI O AOCTVDKeHUM Aubo He
AOCTVDKEHUM OIlpeJe/eHHOIO KauecTBa HeOoOXOAMMO IO KaXkKAOMy IIOKa3aTeAlo
BBIOpaThb HEKOTOPBINI KpUTEpUII UAM HaOOp KpUTepueB, XapaKTepHBIN AAs
YPOBHEBOI'O II0AX04a K OIleHKe KauecTBa pe3yAbTaToB 0Opa3oBaHms» [5].

DT KOAMYECTBEHHbIe IIOKa3aTeaAn JalT KapTUHY AVHAMMKM VM3MEHEH:I
pe3yapTaToB OOy4eHNsI KOHKPETHOIO CTyJAeHTa. BMecre ¢ TemM Aas oOient olleHKI
pe3yapTaToB 00y4eHUs TpadpuuecKuM AUCHUIIAVHAM HeOOXOAMMBI MHTerpaAbHbIe
II0KaszaTeAl, ITOKa3blBalOIINe AVMHAMUKY PasBUTUS OTAEABHON aKajeMU4eCKOu
TPYIIIIbIL.

B Hacrosmee Bpemsa BO MHOIMX 3apyOe>XXHBIX CTpaHax IIMPOKOe
pacrpocTpaHeHne IpuoOpeaa AuMHaMH4eckas MOJeAb COBepPIIeHCTBOBaHIAA
Kayecrsa oOOpa3oBaHM:A, B KOTOPOM KadecTBO TPaKTyeTCsl KaK IIO3UTHUBHbBIE
U3MEHEeHMsI B IIpolleccax M  pesyapTaTax oOOpas3oBaHmus, OOyCAOBAEHHbBIE
COBepIIEHCTBOBaHMEM OOpa30BaTeAbHONM CHCTeMBI U  OTpa’kalolue HOBBIe
TpeOoBaHMs oOmiecTtBa. Jas peaausaluy AMHaAMMYECKO MOAeAU HeoOXOAMMO
HaKaIlAMBaTh JaHHBIE O IIO3HABATEABHOM TBOPYECKOV AaKTUBHOCTU U APYIUX
y4eOHBIX AOCTVDKEHMAX CTYA€HTOB Ha HPOTSIKeHUM BCero mnepuoga OOydeHUs U
aHa/AM3MPOBATh VX IIPUPOCT C IIOMOIIBIO A€CKPUIITUBHON CTaTUCTUKN [6, 7].

Takum oOpazoMm, B AMHaAMMYECKOM IIOAXOJe OlleHKa KadecTBa Y4eOHBIX
AOCTVKEHUI CTPOUTCS Ha BBIABACHMUM TeX M3MEeHEeHMUI B IOATOTOBKe OOydaeMbIX,
KOTOpBble MAGHTUPUIUPYIOTCA KaK yAydllleHMe 3HaHMII UM yYMeHUI UAU
dpopMupoBaHie KOMIIETEHIINIA.

OganuM M3 TOAXOA0B 3ajaHls KOAMYECTBEHHBIX IIOKasaTeaell y4eOHOro
Ipolecca sBASETCSI HEHPEePBIBHBIVI KOHTPOAb 3HAHMI, YMEHUII U HaBbIKOB
ctyaenTos. CyIiecTByIOIIe B HacTosAIlee BpeMs (POPMBI KOHTPOAsA - IUChbMeHHas
paboTa,  yCTHBIMI ~ OIPOC, KOMIBIOTEpHOE  TecTMpOBaHME M  3alljuTa
CaMOCTOSITEABHOIO MpPOEKTa — MPUMEHSIOTCI B OCHOBHOM TOABKO IO IIAaHAM
y4eOHO-MeTOAYeCKOIo OTAeAa TOTO MAY MHOIO By3a.
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PaccMOTpUM A4OCTOMHCTBA U1 HEAOCTaTKM KaKA01 (POPMBI KOHTPOASL.

B yctHOM ompoce 40CcTOMHCTBaMU sIBASETCA:

-HeII0CpeACTBEHHBIVI KOHTAKT Ilearora 1 CTy4eHTa;

-BO3MO>KHOCTH OLIEHUTH KPYTO30p CTyA€eHTa B OIlpeeAeHHOI 004aacTu;

-iproOpeTeHNe ornbeiTa GOPMYAUPOBKU OTBETA TEXHUUIECKIM SI3BIKOM;

-IIproOpeTeHNe OIbITa CAMOCTOSATEABHOTO MBIIIAEHNS U apTyMEeHTIPOBaHIS
OTBeTa Ha BOIIPOC TPV IIOMOIIIY IIPUMEPOB.

K HeagocraTkaM MOXKHO OTHECTI:

-004bI110€ KOAMYeCTBO BpeMeH! ITperiojaBaTeAsl Ha yCTHOe OOlIleHue;

-onpejeAeHHast CyObeKTMBHOCTb OLIeHKV 3HaHUIL;

-HI3Kasl CTelleHb 40CTOBEPHOCTIL.

B nmcbMeHHOM KOHTpPOAe 40CTOMHCTBAaMU SABASIeTC:

-BbIsIB/A€HIe TBOPYECKUX CIIOCOOHOCTelI B CaMOCTOSITeAbHOV IIMCbMEeHHOI]
pabore;

-IIpU M3BECTHBIX KPUTEPUSIX OLIeHK!, IMCbMeHHas paboTa OLleHMBaeTCs
OOBEKTUBHO;

-IpuoOpeTeHNe OIbITa CTyAeHTaMM BBIPa3UTh CBOM MBICAU B IIMCbMEHHOI
dopwme;

A HeAOCTaTKU:

-TpaTa 00ABIIOTO KOAMYeCTBa BpeMeHM Ha IIpOBepKy padoT;

-HeBO3MO>KHOCTb aBTOMaTH3MPOBaTh IIPoliecc IpoBepKu padoT;

-HeBO3MO>KHOCTb HEIIOCPeACTBEHHOTO KOHTaKTa CO CTY4€HTOM.

B TecToBBIX MCIIBITAHMSIX AOCTOMHCTBA:

-CPeACTBO  IIPO3PayHOIO  II1e4arormyeckoro oOleHuBaHU:A. PesyabTaTsl
TeCTUPOBaHNsI He 3aBUCAT OT IIpeliojaBaTes;

- AaeT BO3MOXKHOCTb OXBaTUTDb Bech yueOHBII MaTepuas;

- IIpoLiecc TeCTUPOBaHII aBTOMAaTU3POBaH.

A HeapOCTaTKU:

-OTCYTCTBIeE Yy CTyA€eHTa BO3MOKHOCTM apIyMeHTHpPOBaTh U pacIIUPUTh CBOI
OTBET;

-HeT BO3MO>KHOCTHI OIlpeAeANTh 3HaHMsI YMeHI:s 1 HaBbIKM BHe IIpOrpaMMBI;

-co3/aHle KaueCTBeHHBIX TeCTOB TpeOyeT 00AbIIIOI0 KOANYeCcTBa BpeMeH!.

/OCTOMHCTBa 3alIUTHI CAMOCTOATEAbHOIO IIPOeKTa:

-BO3MO>KHOCTD V3y4eHIsI HOBOJ TeMbI CAMOCTOSITeAbHO;
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-pa3BuUTHe y CTYAE€HTOB HAaBbIKOB ITyOAMYHBIX BHICTYILAEHUI];

-pa3BUTIIE HABBIKOB AOTMYECKIX OTBETOB Ha BOIIPOCHI.

HeaocraTkn:

-OTCyTCTBMI€ BO3MOXKHOCTM IIPOBEpPKM 3HaHUII IO BCeM pasdelaM
IIPOrpaMMBbI;

-OTCYTCTBYI€ BO3MOXKHOCTY IIPOBEPKI YMEHNI NICbMEHHBIX U3A0KEeHUIA.

B HanmonaabHOM 1ccaeA0BaTeAbCKOM — yHUBepcuTeTe  «TalllkeHTCKOM
VHCTUTYTe WHXKEHepOB HUppUIalMy U MeXaHU3alMl CeAbCKOTO XO3:ANCTBa» B
Te4eHN! MHOTUX AeT BHeApsAach KOHILENUNs HeIPepblBHOTO KOHTPOAS Ha
Kadeape «HaueprareabHas reomMeTpus U MHKeHepHasl TpadpuKa».

B TeyeHme cemecTpa CTyAeHTBHI IIPOXOAAT HEIIPEPHIBHYIO aTTecTalIO-cAada
MMCbMEHHBIX 3a4aHNl, YCTHBIN OIPOC, pelleHne 3a4ad, 3alyuTa CaMOCTOATeAbHOTO
IIpOeKTa U KOMIIbIOTepHOe TecTtupoBaHue. IIo olleHke 3a KaXXAylO aTTecTaluio
oIpeaeAseTcsl pelITUHT CTyAeHTa.

OrMmeTuM wMHTepecHBII (akT - He3aBUCUMO OT BUAAa KOHTPOAs
pacrpejeseHnie OLIEHOK CTYA€HTOB HEM3MEHHO IIOAYMHAETCSI HOPMaAbHOMY
3aKOHY.

AHKeTHpOBaHIe M03BOAseT pa3AeAnThb CTYAEHTOB Ha 3 yCAOBHBIC IPyNILL: -
CTYAEHTBI C XOpOIIIen IIOATOTOBKON M CUABHON MOTHUBaLMeNn K yqe6e. II- cTyaeHTEI
CO cpeAHell IIOATOTOBKOV M yMepeHHOV Motusanueii. III- cryaeHTsl co caaboit
IIOATOTOBKOM 1 caaboiyi MoTusanyeir. MOHUTOpPUHT poiecca o6yquM;1
IIPOBOANUTCSL B TedyeHMe y4yeOHOro roga. YcAOBHBle 3 TpyIIbl CTYyAE€HTOB He
SABASIOTCSI MOOMABHBIMM — B TedeHMe y4eOHOIo ceMecTpa Ha0ai04aiacs
HeIIpePLIBHLIN IIepexod U3 OAHOM I'PYIIEI B APYTYIO, HO HEM3MEHHBIM OCTaBaAOCh
sApo rpynmnsl. Bce Haba104eHMs oOpabaThIBalOTCA KaK IIPU ITIOMOIY KAaCCUIeCKIX
CTaTUCTUYECKNX MeTOAOB M3MePEeHMII — PaHTOBOM KOppeAsaLy, AVICIIePCHOHHOTO
aHa/AmM3a, TaK U CIelMralbHO pasdpaboTtaHHbIX Q - kpurepust Posenbayma, U -
kpurepus Manna - YutHu u ap.

B tabaune 1 npusegeHsl 0aaabl 3a BUAbl KOHTpOAs. baaasl nmpuseaeHsl 1o
mkaze ot 0 20 100 6aa4a0B.
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B Teuenme ydeOHOro cemecrpa CTygeHTaM IIpeddaraayuch KOMIIBIOTEpHOe
TeCThI IIePBOII CTEIIeHM CAOKHOCTHU U 3aJaHus Ha pelleHne 3agad. ObHapy>K1A0Ch,
YTO XOpOIIe pe3yAbTaThl 10 KOMIIBIOTEPHBIM TeCTaM MMeIOT CTYAEHTBI C XOPOIIIeil
3pUTEABHON ITaMATBIO, C BBICOKII KOHIIEHTpaIiyiell BHUMaHM:.

PaccMOTpuM KOHKPETHBINI HpUMep pe3yAbTaTOB HeIPepBIBHOIO KOHTPOAs
akagemmyeckon rpynmsl VITCO® 1-8.

IIpumenum ¢opmyay kosdduimenra panrosoir koppeasnumu CrnmpmeHa
AAs BBISICHeHNS CBSI3ell MeXKAY OLleHKaMI 110 pa3AMYHBIM BUAaM KOHTPOA.

Brrancanm kosdpPuriment

6+ %(d?)
e T
rae, d-pa3sHOCTb MeXAY paHraMu;
N - K0AI4ecTBO paH>KMpPyeMBbIX 3Ha4eHUI1 (CTyAeHTOB).

_ 6+82 492 _ .
T T AL -1 230
Berancanum kodduIMeHT rs AAs ABYX BMAOB KOHTPOASL — MVCbMeHHas
pa6OTa n KOMHI)IOTepH()e TeCTI/IpOBaHI/Ie:
___6x224
BT T r - 7
Berancanm xoodduumeHt rs AAs AByX BUAOB KOHTPOASL — IIMICbMEHHas
pabora u 3armura pedepara:
6 « 184
re = = 0,59

T 14+ (142 —1)

KoamyectseHHble IIOKa3aTeAyu PaHIOBOM KOPpPeAsalMM MeXAYy Pa3HBIMU
BliJaMM KOHTPOAs IIOKa3blBalOT, 4YTO MeXAy HNUMM CyllecTByeT caAalas
II0AOXKNTeAbHast Koppeaanus. O0paboTka pe3yabTaToB arTectanumu Ooaee 2300
crysentos, HaumHasa c¢ 2011 roga wMerogamMm MaTeMaTUYEeCKOW CTAaTUCTVKU
II03BOAMAA CAeAaTh HEKOTOphle BBIBOABL. PaccmMoTpuMm 1mipuMmep onpeaeaeHus
VHTETpaAbHOTO IOKasaTeAs AAsl TpyHIbl HampaBaeHus «lVIppuranmoHHsble
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Tabamnmia 2
Cpeanue 6aa4pl 110 YeTbIpeM BUgaM KOHTPOAs
Cpeanne Cpeanne Cpeanne Cpeanne
Ne |Koamdectso| apudpmeTmaeckne |apudpmerndeck | apudpmerndeckue (apudpmermdec
CTYyA€HTOB 0aAabI IO me 0aaasbl IO 0aaabI 110 Kue 0aaabl 10
MMCbMEHHOMY YCTHOMY KOMIIBIOTEpPHOMY 3ammTe
KOHTPOAIO orpocy TeCTHPOBaHUIO pedeparos
1 14 A B C D
2 57,2 49,1 68,9 66,9

Brruncanm cpeanee apudmerndeckoe 445 BCeX BUAO0B KOHTPOAs

57,2+49,1+ 689 + 66,9
4

M(x) = = 60,53

Aas AaHHOV aKaAeMUYeCKON TPYIIIbl CTYA€HTOB CpPpeAHMI IIOKa3aTeab
yCBOeHIsI y4eOHOTO MaTepuada OKa3aAcs BbIllle IOPOIOBOTO, TO ecTb 55 0aaa0B.
AHaAu3 BBIIENIPUBEAEHHON TaOAMIIBI IIOKa3blBaeT, YTO CpeAHUII IIOKazaTeAb IIO
YCTHOMY TEeCTUPOBAHMUIO HIKE ITOPOIOBOIO ITOKa3aTeAs, YTO CBUAETEABbCTBYET O
HeA0CTaTOYHOM IIOATOTOBKE CTYAEHTOB I10 OIIpeAeAeHHBIM TeMaM.

Huskue 06aaapl IO YCTHOMY TeCTUPOBAHUIO HArAsIAHO A€MOHCTPUPYIOT
HEIIOHMMaHMEe OTAEABbHBIX CTYAEHTOB KAIOYEBBIX IIOHATUI I HEeAOCTaTOYHOCTb
IIPOCTPAHCTBEHHOTO MBIIIAeHUsI. DTO TpeOyeT AONOAHUTEABHBIX YCUAUIL U
3aHATUII CO CTOPOHBI IIpemnojaBaTeasd. Bmecre ¢ TeM BblcOKMe ©0aaabl 3a
IICbMEHHYIO paboOTy He Bcerda AeMOHCTPUPYIOT XOpolllee yCBOeHIe CTyAeHTaMU
KA1oueBbIX TeMm. OOliee pasBuTue, yMeHue paboTaTh C y4eOHOM AUTepaTypoil
Takke MOTYT OBITb HPUYMHOM XOPOIIMX OLIEHOK 3a IIMChbMEHHYIO palorTy.
KoMnpoTepHoe TecTMpoBaHMEe BBIABAACT TaKye KadecTBa, KaK XOpomlas
3puUTeAbHas IIaMATh ¥ CKOPOCTb peaKIVIA.

OnelT NOKa3blBaeT, 4YTO TOABKO OJAHOBpeMEHHOe I TeXHOAOTHMYeCKU
IIPOAYMaHHOE NCIIOAb30BaHME BCeX BUAOB KOHTPOAsS II0O3BOASIET, BO-IIEPBBIX,

OOBEKTUBHO OLI€HVTDb 3HAHI, YMEHNI I HaBbIKII CTYA€HTOB, BO-BTOPBIX, YIIPAaBAATDb
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nporeccoMm oOyueHms. PaccMoTpeHHble BpIIle KBaAUMeTpUYecKas —OIleHKa
CTyA€HTa, MaTeMaTudeckKue OXMAAHIMS OLIEHOK W IIOKa3aTeAll PaHIoOBON
KOppeAsuuy MeXAY OLIeHKaMM II0 BCeM BHUAAM KOHTPOAS, COCTaBASIOT B
COBOKYITHOCTM MHTEIpalbHYyIO OIIeHKy y4eOHOTo Ipollecca. AHaAM3 BCeX HTUX
II0Ka3aTedeil AalOT HarAsAHYIO KapTUMHY YCBOeHMs y4eOHOro IIpeaMmera
CTyA€HTaMI.

[IpenmyIiiecTBOM A4aHHOIO MOAXOAA SABASETCS TO, YTO MOKHO OIIepaTMBHO
BO34€MCTBOBATH 110 pe3yabTaTaM KOHTPOAS KakK Ha OTAEAbHOIO CTYA€HTa, TaK U Ha
akageMmnJyeckyio rpymmy. VIHrerpaabpHble OLIEHKM 3a KaXKAbBIM BUJA KOHTPOAS B
aKaJeMIJecKoll TpyIIle MO3BOASIOT cAeAaTbh BBIBOABI OO OOIIleM ypOBHe 3HaHMUIL
CTyAEHTOB, AOCTVDKEHMSAX M IpoOeaax B M3yYeHMUM KOHKPETHBIX TeM Y4eOHOro
Marepuaja.

Pesromupyst BBIIIEN310K€HHOe MOXKHO CKa3aTh, YTO IPeAA0>KEeHHBIN IT04X0A
K yIIpaBAeHMIO Y4eOHBIM IpolieccoM ITpu oOydyeHnnnu «HadepraTeabHoit reomeTpum
U MHXXeHepHO! rpadpukim» Aa€T KOAMYeCTBeHHbIe OIIeHK! pe3yAbTaTOB OOydYeHI:s
KOHKPETHOIO CTyZJ€HTa ¥ KOHKPETHOM aKajeMM4YecKON rpynmbl. Kaxkabin cryaeHr
I10Ay4aeT WMTOTOBYIO KBAaAMMETPMYECKYIO OLIeHKY, a akKajeMmMmudeckas IpyIiia —
MHTErPaAbHbIN II0Ka3aTeAb 10 Pa3HbIM BIi4aM KOHTPOASL.

AHaAu3 MHTETPaAbHBIX IIOKa3aTeaell II0 pasdHBIM BHUAAM  KOHTPOAS
II03BOAsIeT KOHCTaTHpPOBaTh, YTO MHAEKC KauyecTBa OOy4eHNsI YA0BACTBOPUTEAbHBIN
U A4aA€K OT MaKCUMaAbHOTO. VIHTerpaapHbll ITIOKa3aTeAb 10 IIMCbMEHHBIM paboTam
AEMOHCTPUPYET yAOBACTBOPUTEAbHOE YMEHNe CTYAeHTOB paboTaTh C AUTepaTypoii,
yMeHMe IIMCbMEHHO BhIpakaTh cBou mpican (Puc. 1).

VnTerpaapHblil IIOKa3aTeAb IO YCTHOMY OIIPOCY A€MOHCTPUpPYeT HeyMeHNe
gacTy CTYyAEHTOB BbIpa’kaThb YCTHO MBbICAM, (POPMYAMPOBaTh IIPaBUABHBIN OTBET,
HaXOAUTb 3a OTBEeAE€HHOe BpeMs IIpaBMAbHOe penleHue 3adad. VInrerpaabHbin
II0Ka3aTeAb  KOMIIBIOTEPHOTO  TEeCTUPOBAHMSI  AEMOHCTPUPYET  XOPOIIYIO
3PUTEABHYIO IIaMSTh, XOPOIIYI0 CKOPOCTh peakluy, yMeHue pabOoraTbh Ha
KOMIIbIOTEPE. VnTerpaabHblin IIOKa3aTeAb IIpe3eHTalun pedeparos
AEMOHCTPUpPYET yMeHIe CaMOCTOSATEAbHO M3YYUTh HE3HAKOMYIO TEMY, XOPOIINIA
HaBBIK ITyOAMYHBIX BBICTYIIA€HMII, yMeHMe AOTMYHO M34araTh MaTepuaa, yoexxaarb
ayAUTOPUIO B IIPAaBUABHOCTY CBOMIX BBIBOAOB.
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KOHIIEIIIIMSI HEITPEPBIBHOT'O KOHTPO A5

AHKETUPOBAHUE AKA AEMUYECKOMN I'PYIIIIBI

METOJA | AEJb®HU

Iloarpymma ¢ Iloarpymma co IMoarpymia co
CUABHOM cpeaHeit caabor
MOTUBaien u MOTMBaIVIen 1 IIOATOTOBKOJI M1
IIOATOTOBKOM IIOATOTOBKOJI MOTHBaILMen

B3AMMOAENCTBUE NNOAOXKUTEABHBIX 1 OTPUILIATEABHBIX ®PAKTOPOB
(AMCITEPCUOHHBIV AHA A1)3)

MOHUTOPVIHI KBA AVMMETPUYECKOW OLIEHKU CTYAEHTA

!

KOHTPOADb

MHTEIPAABHBIE ITOKA3ATEAN YCITRIMTHOCTU OLYUEHUSI
AKA JIEMUYECKOJ T'PYIIIIBI

ITncemeHHast YcrHbli KomnbioTepHoe ITpesenTaryst
pabora SO T[0T TeCTVpPOBaHNE pedepara
VInTerpaabHbIN VnTerpaabHbl Murerpaabnbiin VnrerpaanHbiin
nokKasaTreab 11 II0Ka3aTeab noxasaTeab noxasaTeab
rpynmbl Ki>2K rpymmbi K>>K rpymsl K=K rpyrmn Ka>K

Pucynok 1 - Cxema KoHIIenIIm
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OO0cyxaeHNe pe3yabTaTOB

B sTOM pasaese MBI pasbupaeM, YTO MMEHHO HaM YyAaAOCh BBIABUTH. MbI
IIpOaHaAN3MpPOBaAM, KaK CBs3aHbl MeXAy cOOOi pa3Hble MeTOABl KOHTPOAS
3HaHMII, U YBUAEAN, UYTO MeXKAY NUCbMEHHBIMU paboTaMl, YCTHBIMU OIIpOcaMM U
KOMIIBIOTEpHBIM TeCTMpPOBaHMEeM eCTh cAabasl MO0AOXKUTeAbHas Koppeasnus. DTo
3HAYMUT, 4YTO pe3yAbTaThl CTYA€HTOB B II€A0M COTrJAacylOTCs, HO He COBIIaJaloT
ITOAHOCTBIO. Tax>ke MBI OLIEHNMAM MHTEerpaAbHbIe IOKasaTeau A4S KaXK40To BuUAa
KOHTpPOASI, 4TOOBI IIOHATH, KaKOWl MeTO/ AaeT Hanbodee OOBEKTUBHYIO KapTHUHY
ycnespaemoctu. CpaBHMBaeM Halllil AaHHBIE C T€M, 4TO y>Ke M3BeCTHO IIO Teme. B
11e/10M, pe3yAbTaThl COTAacCylOTCS C MCCACAOBAHMSAMM, ITOCBSIIEHHBIMM OLIeHKE
KayecTsa 0Opa3oBaHIs, HO €CTh U HEKOTOpble padanuns. Takke MBI pacCMOTpeAn,
KaKle MeTOA0A0TMYecKre II0AXOAbl IPUMMEHSANCh B aHAaAOTMYHBIX paboTax, 1
IIONBITaAMCh IIOHATD, B YeM IIAIOCHI I MMHYCBI HaIlleTo IoAX0Aa.

PasHble crmocoObl  HOpOBEpPKM  3HAHMII IIOMOTAlOT  IIOAYYNUTh Ooaee
OOBEeKTMBHYIO KapTHHY yCIIeBaeMOCTU CTyAeHToB. Hampumep, ecan yuautsiBaTth He
TOABKO TeCTBI, HO ¥ YCTHBIE OTBeTbl, MOXKHO Ay4Yllle IOHATh, HACKOABKO CTYAEHT
ACVICTBUTEABHO pas3Ompaercss B Marepuade. VIHTerpaabHble IIOKazaTeAy MOIYT
JICIIOAB30BaThCSL A4S KOPPEKTMPOBKM Y4eOHOrO Impolecca - HaIlpuMmep, ecau
BIAHO, 4TO KaKOMI-TO MeTO/J KOHTPOAS JaeT 3aHVDKeHHBbIe OLIeHKM, MO>KHO
IIepecMOTpPeThb eT0 KpUTePUI UAN AOIIOAHUTD APYTUMU (pOpMaMu IIPOBEPKIU.

Bceraa ects ¢pakTOphl, KOTOpBIE MOTAM IOBAUSATL Ha pe3yaAbTaThl. B Hamem
cAydyae 9TO MOXKeT OBITh OIpaHMYEHHBI pa3Mep BBIOOPKH, crienuduKa n3ydyaeMonn
AVICUMIIAMHBI UMAM CyOBeKTMBHOCTL olleHusaHms. /s 0oaee TOYHBIX BBIBOJOB
HY>KHO IIPOBOAUTH AOIIOAHUTEABHBIE IICCAAOBAHNS U IIPOBEPATD, COXPAHIIOTCS A
BBIIB/E€HHbIE 3aKOHOMEePHOCTU Ha D0ee IINPOKOI BHIOOPKe.

3akaouyeHue

B sakamouenum cratbu XoTeaum OBl IIOABECTM UTOIUM MCCACAOBAHMN,
KBaAMMeTpHUUIecKas OIleHKa KOHKPETHOIO CTyJeHTa 4aé€T BO3MOXKHOCTb BBISABUTD
AVHaMIMKY M3MEHEeHMsl KauecTB CTyJeHTa Ha IPOTsDKeHMM OJAHOTO ceMecTpa I
CTPOUTL IPOTHO3 O ero Oyaymieil oOpasosaTeabHON TpaekTopunu. Hecomuenno,
3HaHMe CTyAEeHTOB CBOe)l KBaAMMeTPUUYeCKOM OILIeHKM CTUMYyAMpyeT Ka’KAOro Ha
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roaydeHue OoJee BBICOKMX IIOKasaTeaeil. Taxoke KBaauMeTpudeckasl OIleHKa
KOHKPETHOIO CTyJeHTa SIBASeTCA OAHUM M3 MHCTPYMEHTOB yIIpaBA€HMs y4eOHBIM
npoureccoM. CrpaTterus yrpapaeHus y4eOHBIM IIpolleccoM OasupyeTcss Ha
B3alIMOAENICTBUM IIpernoasareas, BAadeionero nHpopMaliyeil 0 B3auMoAeiCTBUNI
IIOAOKUTEABHBIX ¥ OTpUILIaTeAbHBIX (PaKTOPOB B KOHKPETHOI IpyIlle CTyAeHTOB, 1
CTyA€HTOB, BAaAeIoI X MH(popMaIienl o cBoeil KBaAMeTPIUJecKoil OlleHKe.
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Quality management of education in the field of
graphics in technical universities

Abstract: This article discusses the issue of managing the quality of teaching
graphic disciplines. The main idea of this article is the need to introduce continuous
monitoring in the learning process. The following types of control are considered: written
work, oral questioning, computer testing and defense of an independent project. All types
of control have both advantages and disadvantages. The technology for applying types of
control is based on a certain sequence. The proposed concept of continuous monitoring
involves the technology of dividing an academic group of students into subgroups with
varying degrees of motivation and preparation. Various correlations between types of
control make it possible to give a qualimetric assessment to each individual student and to
the academic group as a whole. The learning quality index is determined by the arithmetic
average of the group. Analysis of the relationships between types of control allows us to
identify shortcomings in the learning process and quickly manage this process. The article
also provides definitions of the quality of education and ways to achieve the required level
of quality. As a result of the introduction of continuous monitoring into the educational
process of the university, both positive aspects and disadvantages of the proposed
technology were identified.

Keywords: educational process, qualimetry, quality of education, management of
the educational process, continuous monitoring.
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Studying and influence of professional motivation of students when studying
graphic disciplines

Abstract. This article explores the issues of quality management in teaching graphic
disciplines in higher technical education. Special attention is given to the need for
continuous monitoring of students' academic performance, incorporating various
assessment methods such as written assignments, oral examinations, computer-based
testing, and independent project defense. Analyzing the correlation between these
assessment methods allows for a more objective evaluation of students' knowledge levels
and helps identify weaknesses in the educational process, contributing to its optimization
and increased efficiency. As part of the study, a survey was conducted among students
majoring in "Architecture” and "Design" to examine their professional motivation and
interest in the subject "Engineering Graphics." The results showed that many students do
not fully recognize the importance of engineering graphics in their future careers, which
negatively affects their motivation to study the subject. At the same time, the findings
revealed that incorporating modern educational technologies and practice-oriented
teaching methods contributes to a deeper understanding of the material. The article also
discusses possible ways to enhance the teaching of engineering graphics, including the
integration of digital technologies, increasing the number of practical lessons, and
implementing an individualized approach to learning.
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Keywords: professional motivation, graphic disciplines, engineering graphics,
questionnaires, learning efficiency, education, teaching.

Introduction

In the context of the reform of the higher education system, priorities are
given to ensuring the competitiveness of specialists - forming a technical image and
the necessary competencies in them. Since the socio-cultural and socio-economic
development of the country depends on it, education is the priority direction of the
society's development. The state education policy in modern Kazakhstan is aimed
at modernizing education, taking into account the general trends of educational
development, and requires modern institutions to be mobile and open to changes.
There was a transition to the competency model of education, which defines the
integrative characteristics of a professional. Therefore, the problem of
comprehensive assessment of the specialist's quality through his engineering
competence arose. In general, improving the quality of the technical profile of
education is a set of organizational, pedagogical, psychological, methodological
conditions aimed at improving the educational process. The analysis of modern
studies on the problems of the technical image of education shows that as a result
of education, there is an increasing interest in the problem of formation of
professional and personal qualities, technical profile of engineers [1, 2]. Professional
motivation is the driving force of quality training. Professional motivation affects
students' professional self-determination and satisfaction with their educational
and professional activities. Professional motivation should be formed in the process
of studying not only special, but also professional and practical subjects, including
engineering graphics. In order to become a highly qualified specialist, in this case,
to become an engineer, the learner needs high-quality graphic training. The
experience of teachers and researchers shows how important it is to motivate
students to study subjects, especially in the first years, they consider everything
related to their future profession as motivationally important [3, 4]. In order to
determine the objective situation of the process of formation of professional
motivation of students, the students' idea about the meaning of the concept of
«professional motivation» was studied, what the students mean by the concept of
«professional motivation» was studied, and what is the motivation of educational
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professional activities for students. For this purpose, it was necessary to determine
the purpose of studying in this specialty by students of higher technical educational
institutions, as well as to determine the nature of the formation of professional
motives necessary for future professional activity. Survey methods were used to
investigate the issues [5]. The purpose of the article is to study the level of
professional motivation of students in the process of learning graphic subjects and
to identify the shortcomings of teaching the subject «Engineering graphics», which
leads to a decrease in interest in studying the subject.

Materials and methods

The study employed survey and data analysis methods to assess students'
level of professional motivation in learning graphic disciplines and to identify
factors contributing to decreased interest in the subject "Engineering Graphics". The
study involved 68 students from the Architecture and Design fields during the
2022-2023 academic year. Research Instruments. The first questionnaire focused on
examining students' overall motivation for learning. The second questionnaire
aimed to assess students' interest in studying engineering graphics.

Data Collection and Analysis. The survey included both closed and open-
ended questions, allowing for a combination of quantitative and qualitative
analysis. The responses helped determine students' reasons for choosing their
profession, their level of satisfaction with their choice, and their perception of
engineering graphics' role in their future careers.

The study's limitations include the sample size and the subjectivity of
students' responses, which may have been influenced by individual perceptions
and their current academic workload.

The motivation of professional activity is determined by the appropriate
orientation, has a certain goal, professional relations of the person. Permanent
systems of relations in professional activities form professional mentality and
define professional positions [6, 7]. One of the important conditions for improving
the quality of education of students is the formation of their professional
motivation, because it actively affects the effectiveness of the educational work of
students. Therefore, it is necessary to actualize the processes of formation of
professional motivation of students. One of the main conditions for increasing the
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effectiveness of education is the development of professional motives of students.
Targeted development of motives for cognitive activity is related to meeting the
primary needs of the learner. One of these needs is cognitive need. In the process of
satisfying it, permanent cognitive interests and professional inclinations are
formed, which determine a positive attitude to learning. At the same time, it will be
interesting to expand and enrich their knowledge, get into the essence of the
studied phenomena, establish cause-and-effect relationships. Motive, if not
necessity, is directly related to it. Motivation, needs drive the subject to professional
activity, the existence of a close connection between the implemented professional
influence system and knowledge of his motives is a component of the need-
motivational component, without which quality training of specialists is impossible
[8, 9]. Motive comes from Old French motives — «call to action». Motivation is a
general broad concept that understands the direction of human activity. It defines a
certain ratio of dynamic and substantive aspects of action and behavior. Difficulties
arise during the study of «Engineering graphics», which is studied in the first years
and is one of the most difficult types of education for students, due to several
reasons:

- the presence of objective difficulties in mastering engineering graphics: too
much material to be studied in the specified period, as well as the absence of
abstract nature of the subject working with objects;

- students have a poor understanding of the place and role of engineering
graphics in their future professional activities;

- the opinion that achievement in engineering graphics does not affect highly
specialized qualifications.

- so, the reasons accompanying these problems help to determine what
difficulties arise in the study of engineering graphics, and this, in turn, allows us to
find the right ways to implement professional motivation. Therefore, to determine
the level of motivation, it was recommended to look at the survey of first-year
students. Motives for choosing a profession, adequate self-acceptance as a
professional and self-esteem were chosen as criteria for evaluating formation. The
motives for choosing a profession, the adequacy of self-perception as a professional
and self-esteem are selected as criteria for evaluating formation. Two
questionnaires were developed to conduct the research: the first one is the
motivation of students to learn, and the second one is the interest in studying the
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course «Engineering Graphics» developed for students of higher educational

institutions.

Results and Discussion

Questionnaires included closed and open questions related to determining
the level of formation of professional motives of students of higher education
institutions. The study was conducted during the 2022-2023 academic year, and 68
students in the «Architecture» and «Design» fields participated in it. The results of
the study on determining the level of motivation of students in the learning process
of the subject «Engineering Graphics» are presented in Table 1.

Table 1
Results of the professional motivation survey
Ne Questionnaire questions Response rate, %
1 How important is higher education today?
a) very important; 80
b) not important; 12
c) I have trouble answering. 8
2 Do you consider your profession honorable?
a) yes; 60
b) no; 4
c) I have trouble answering. 36
3 What motivated you to choose your profession?
a) material interest; 12
b) prestige of the profession; 32
c) recommendation of parents; 28
d) family tradition; 24
e) location of the educational institution; 20
f) study with friends; 20
g) according to the results of the NUT. 32
4 Are you happy with your choice?
a) I am very pleased; 88
b) I haven't decided yet; 12
¢) [ waited for another. 0
5 Are you familiar with the work of your chosen
profession?
IIpobaemul undiceHepHoll epagpuru u Problems of engineering and
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a) yes 40
b) no 12
c) partially 48
6 Do you associate your future with your chosen
profession?
a) yes; 84
b) no. 16
7 What did you want to learn while studying graphic
arts?
a) develop the ability to think in the field to read
any drawings; 48
b) learn to draw and read lines related to my
profession; 84
c) logical thinking; 40
d) know how to design; 60
e) quick independent decision-making; 20
f) learning to work with literature. 0
8 What are your goals in studying «Engineering
graphics»?
a) development of the ability to think in the field; 56
b) development of logical thinking; 52
c) learning to solve metric problems; 36
d) expanding knowledge about methods of
drawing scenes. 52
9 Is it possible to start the study of graphic subjects by
performing drawings by profession?
a) yes; 4
b) no. 96
10 How do you understand the concept of «Professional
motivation»?
a) interest related to future professional activity; 60
b) the need of an individual to carry out 24
professional activities;
¢) life goals aimed at obtaining a future profession; 48
d) requirement that determines the choice of 20
specialty.

The survey questions were intended to determine the reasons for future
engineers to enter the respective professions, as well as to determine the main goal
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that connects their studies in the respective profession. According to the analysis of
the survey, the share of students who chose the specialty based on its prestige is
50% of the respondents; material attractiveness - 16%; parents' advice - 22%; family
traditions - 15%; location of educational institution - 16%; willingness to study with
friends - 13%; According to the result of NUT - 26%.

The survey questions were intended to determine the reasons for future
engineers to enter the respective professions, as well as to determine the main goal
that connects their studies in the respective profession. According to the analysis of
the survey, the share of students who chose the specialty based on its prestige is
50% of the respondents; material attractiveness - 16%; parents' advice - 22%; family
traditions - 15%; location of educational institution - 16%; willingness to study with
friends - 13%; According to the result of NUT - 26%. The survey questions were
intended to determine the reasons for future engineers to enter the respective
professions, as well as to determine the main goal that connects their studies in the
respective profession. According to the analysis of the survey, the share of students
who chose the specialty based on its prestige is 50% of the respondents; material
attractiveness - 16%; parents' advice - 22%; family traditions - 15%; location of
educational institution - 16%; willingness to study with friends - 13%; According to
the result of NUT - 26%. «How important is higher education today?» to the
question, 77% of students believe that higher education is very important
nowadays, and 7% do not think so.

About 71% of the first-year students who took part in the survey can
confidently say that their chosen profession is really honorable, the rest of the
students (26%) have difficulty answering the question about the honor of the
profession, and only 3% of respondents disagree with the opinion about the honor
of the chosen profession. Analyzing the obtained results, it can be said that the
professional enthusiasm of the students is sufficient and this has a positive effect on
the general motivation of teaching. «Are you happy with your choice?» 74% of
learners answered that they were very satisfied, 24% were undecided and only 6%
expected something completely different.

«Do you see your future in the chosen profession?» The answers to the
question were positive, as the results show, 75% of the students who participated in
the survey agreed with the opinion about further work in the chosen profession,
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and only 25% of the respondents said that they did not see their future in the
chosen profession. Such results lead to increased professional development.

A survey was also conducted at the end of the academic year in order to
obtain research results regarding the interest in studying the subject of
«Engineering Graphics». In addition, students were able to study the course and
understand the importance of this subject. The results of the study for the academic
years 2021-2022 and 2022-2023 are presented in Table 2.

Table 2
Interest in studying «Engineering graphics» subject

No Questionnaire questions 2021-2022 | 2022-2023
response rate, %

1 What knowledge and skills does your thinking
profession require?
a) theoretical knowledge of special technical

subjects; 20,9 29,5
b) theoretical knowledge of basic subjects

(mathematics, physics, chemistry, etc.); 13 16,7
c) ability to apply theoretical knowledge in practice. 74,4 78,8

2 Do you agree that studying Engineering Graphics
is important for your career?

a) yes; 83,7 92,9

b) no. 16,3 7,1
3| If you had a choice of subjects to study, would you
choose Engineering Graphics?

a) yes; 69,8 68,9

b) no. 30,2 31,1
4 Can you imagine the field of application of your
knowledge of engineering graphics?

a) in further study:

1) yes; 79,1 81,9

2) no. 20,9 18,1

b) in the future profession:

1) yes; 46,5 71,8

2) no. 53,5 28,2
5| Do you like engineering graphics?

a) yes; 89 56

b) no. 11 44
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6| If you had the chance, what changes would you
make in the teaching of Engineering Graphics?

a) use of graphic and information technologies; 82 59
b) allocate more time for solving practical 18 41
problems.

«What do you think the purpose of engineering graphics departments is?»
More than half of all respondents, 57%, answered the question that the main
purpose of studying at the university is to prepare for reading and execution of
drawings of car parts, individual parts, development of spatial perception; 31% of
respondents want to develop logical thinking; 40% to learn to solve problems of
drawing the intersection line of surfaces; 38% want to expand their knowledge of
drawing methods. «What knowledge and skills do you think your profession
requires?» the answers to the question, the ability to use theoretical knowledge in
solving practical problems - 70%, at the same time allowed us to say that theoretical
knowledge in special technical subjects and theoretical knowledge in basic subjects
(mathematics, physics, chemistry, etc.) were divided between 27 and 23%. 89% of
students believe that studying engineering graphics is important for their chosen
profession and, if given the opportunity, they choose to study this subject, while
the rest do not consider it so and do not want to choose the subject.

«If you could, what would you change about the teaching of Engineering
Graphics?» to the question, there was not a single student who answered
«nothing», and 32% would like to use graphic and information technologies; 49%
answered that more time should be spent on solving practical problems and 19% -
reducing the number of hours allocated to students' independent work.

Finally, «Did you study blueprints in school?» The answers to the question
were contradictory: 55% of students answered that they studied and 45% did not
study. The research conducted gives reason to say that there are problems in the
study of engineering graphics, namely:

- Low-quality pre-university graphic preparation of high school students to
learn the subject «Engineering Graphics»;

- use of traditional teaching methods without using modern means of
teaching;
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- reduction of classroom hours and increase of hours allocated to students'
independent work.

Professional motivation is shaped by an individual’s professional orientation,
goals, and relations within their field. It is fundamental to student success, as
motivation influences how effectively students engage with their studies and how
well they absorb new information. The development of cognitive motives, like
curiosity and the desire to understand concepts deeply, is essential to fostering
positive attitudes toward learning. The Challenges in Engineering Graphics:
Engineering graphics, a crucial subject for students in design and architecture,
presents several difficulties. These include: the sheer volume of material that needs
to be covered in a limited time. Students' lack of understanding of how engineering
graphics fits into their future careers. The misconception that proficiency in
engineering graphics does not impact professional qualifications. Survey and
Findings: A survey of first-year students in the fields of Architecture and Design
(68 participants) explored their professional motivations and perceptions of
engineering graphics. The results provided insights into how students view their
future careers, the relevance of their education, and their interest in engineering
graphics. Motivation for Career Choice: 50% of students chose their profession for
its prestige, while others were motivated by material rewards or family influence.
Career Satisfaction and Future: A large percentage (88%) were happy with their
profession choice and could see their future in it, while a smaller group was
uncertain or dissatisfied. Importance of Engineering Graphics: The study of
engineering graphics was seen as important by most students, though the practical
benefits of the subject were not always fully appreciated at the beginning.

Survey on Interest in Engineering Graphics: A second survey, conducted in
two consecutive academic years (2021-2023), evaluated students' attitudes toward
the subject. Interest in Engineering Graphics: The majority of students agreed that
engineering graphics was essential for their future career, with some showing a
preference for using modern teaching methods like graphic and information
technologies. Teaching Method Preferences: Students suggested that more practical
problem-solving time be allocated during lessons and expressed interest in a more
hands-on approach to learning.

Conclusion and Recommendations: The study concludes that there are
several issues in teaching engineering graphics, particularly regarding students'
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lack of preparedness from secondary school and the traditional methods used in
teaching. Recommendations include: Improving pre-university graphic
preparation. Incorporating modern teaching tools and technologies. Increasing
practical problem-solving opportunities during lessons. These findings suggest that
while professional motivation in students is generally high, there are gaps in their
preparation and the methods used to teach key subjects like engineering graphics.
Addressing these issues could improve both students' motivation and their
understanding of the subject, ultimately leading to better professional outcomes.

Conclusions

Formation of professional motivation of the future specialist is an important
direction of modernization of education. Today, the level of professional
motivation among first-year students is not high, and the quality of the educational
process depends, first of all, on the students' enthusiasm for educational activities
and their desire to learn their future profession. In the course of the research, a
study of professional motivation for students of higher educational institutions was
conducted in the process of studying graphic subjects according to the
methodology. The results of the study showed sufficient professional motivation of
students of design, architecture specialties, and the results of the study of interest in
the subject "Engineering graphics” showed that more attention should be paid to
teaching using modern educational tools.
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Buxrop Tapanreii!, I'yabmapxan Tyaeyosa?, Kacyaan KapinOoaes*?

UlInka Kynara amuindazol [ podno memaexemmix yHusepcumemti, I'podro, beaapyco
2C. Cengpyrrun amvindazor Kasax azpomextuxarvix sepmmey yHueepcumemi, Acmana,
Kasaxcman
SAxademux E.A. boxemos amvindazor Kapazanduv yrusepcumemi, Kapazandel, Kasaxcman

I'padpmkaabik maHAEpAl OKY HpoIleciHAe 0idiM aaymibLaap AbIH KaciOn
MOTVBaNVISIChIH 3epTTey JKoHe OHBIH acepi

Anaatna. bya makasaga >KOrapbl TeXHMKAaAblK OKY OpPBIHAApbIHAA TpaUKaAbIK,
IIoHAEPAI OKBITyJarbl camlaHbl ©Oackapy Maceaeaepi KapacToipblaraH. JKaszOara
TallChlpMaJap, aybl3llla eMTUXaHAap, KOMIIBIOTepPAiK TecTidey >KoHe ToyeaAcid >KOOaHbI
KOpFay CHUSKTBI 9pTypAai Oarasay aJicTepiH KaMTUTBIH CTyAeHTTepAiH OKy yArepimiH
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y34ikci3 Oakplaay KaskeTTidiriHe epekie Haszap ayJdapblaadbl. Ocbl Oaraaay a4icTepiHiH
e3apa OallAaHBICHIH TaaAay OKYIIBLAApABIH 0iaiM JeHreiiaepiH HeFypABIM OOBEKTUBTI
Oarasayra MYMKiHAIK Oepeai >KoHe OKy YdJepiciHiH o4ci3 >KaKTapblH aHBIKTayFfa
KOMeKTeceai, OHbI OHTalldaHABIPYFa >KoHe TUIMAIAIriH apTTBIPyFa bIKIIaA eTedi. 3epTrey
agcoiHAa «Coyaer» >keHe «/u3ailiH» MaMaHABIKTapbl OONBIHINIA OKWUTBIH CTyJAeHTTep
apaceiHaa «/IHxxeHepaik rpaduka» IoHiIHe KacCiOM BIHTaAaphl MeH KBI3BIFYIIIBIABIKTapPBIH
TeKCepy MakKcaTblHAa cayaaHama Xyprisiaai. HeTwkeaep kepceTkenaeni, kKenTereH
CTyAeHTTep e3JepiHiH OoaalllaK MaHCaObIHAA MHXKeHepAiK rpadpuKaHbIH MaHbI3ABLABIFBIH
TOABIK MOJBIHAaMalAbl, Oya OAapAblH IIeHAI OKyFa JereH BIHTacblHa Kepi acep eTeai.
ConbIMeH KaTap, TY>KbIpbIMAap 3aMaHayM OiaiM Oepy TexHoAOIMsAaphl MeH TaKipuOere
OarpITTaAFaH OKBITY 94iCTepiH eHridy MaTepuaaAbl TepeHipeK TYyCiHyre BIKIaA eTeTiHiH
aHbIKTagpl. Makasada UHXeHepAaik TIpaduKaHbl OKBITYAbl >KaKCapTyAblH MYMKiH
>KOAJapbl, COHBIH imliHAe NUQPPABIK TEXHOAOTUSIAApAbl VMHTeTpanusiay, NpaKTUKaABIK
cabaKTapAbIH CaHBIH KOOEIITY >KoHe OKbITY¥a gapalaHFaH ToCiaAl eHIi3y KapacThlpblAFaH.

Tynin cesaep: xociOm MotmBaumsi, rpaduUKaablK IIDHAEP, MUIKeHepaik rpaduka,
OKBITYABIH TUiMAiAiri, 6iaiM Oepy, OKBITY.

Buxrop Tapanreii!, I'yvabmapxan Tyaeyosa?, JKacyaan Kapunbaep*3

I'podnenckuii zocydapemesennvii yrusepcumem umenu Anxu Kynarot, I'pooro, beaapyco
2Kasaxcxuu azpomextuveckuti uccaedosamervckuii ynusepcumem umeru C.Celipyaruna
Acmana, Kazaxcmat
SKapazanduncxuu ynueepcumem umenu akademuxa E.A.bykemosa, Kapazarda, Kasaxcman

V3ydenne u Banssaue npo@deccrnoHaabHOMN MOTHUBANVV O0y4aloImXcsl IIpu
V3y4deHny rpapuaecKnx AVICOUILANH

AnnoTams. B saHHOI cTaThe paccMaTpuBaiOTCsA BOIIPOCH yIIpaBAeHNs Ka4eCTBOM
npernoJasaHus rpapuIecKnx AVUCHNUIIAUH B BBICIIMX T@XHIMYECKNX YIeOHBIX 3aBeeHIX.
OcobOoe BHUMaHUe yJAeAeHO HeOOXOAMMOCTM IIOCTOSHHOTO KOHTPOAs ycIeBaeMOCT!U
CTyAEHTOB, KOTOPBINI BKAIOYaeT B ceDs pa3AMyHble MeTOAbl OIIeHKM, TaKMe Kak
HICbMEHHbIEe 3a4aHIs], yCTHBIe DK3aMeHBbl, KOMITBIOTEpHOE TeCTUpOBaHUe,
caMOCTOsITeAbHas 3alllUTa IIPOEKTOB. AHaAU3 B3aIMOCBA3M JaHHBIX METOAOB OII€HKU
1103B0AsleT OoJee OOBEeKTMBHO OlleHMBaTh YpOBeHb 3HaHMII CTYA€HTOB U IIOMOraeT
BBISIBASITL CAa0Oble CTOPOHBI B OOpa3oBaTeAbHOM IIpollecce, CIIOCOOCTBYsI — €ro
ONTMMM3AIIUN U MOBLIIIeHNIO dPPeKTUBHOCTU. B paMKax mccaesosaHmst 6b14 IIpoBeJeH
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OIIpOC CpeAM CTYAEHTOB, OOy4YalOIIUXCS II0 CHelMaAbHOCTAM «ApXUTEKTypa» U
«/u3aitH», C 11eApl0 IIpOBepKM UX IpodeccumoHaabHOVM MOTHMBAaIlUM M MHTepeca K
npeamery «/mxenepHas rpaduka». PesyapraTsl MoKasaam, YTO MHOTVE CTYA€HTBHI He B
II0AHOJ Mepe OCO3HAIOT 3HaYMMOCTh MHKeHepHO rpaduKu B CBOell Oyaylieil Kapbepe,
4TO HeraTMBHO BAMSET Ha MX MOTMBALMIO K M3y4eHMIO IpegmeTta. Kpome Toro, B BrIBOAaX
BBISIBAEHO, YTO BHeJpeHMe COBpPeMeHHBIX OOpa3oBaTeAbHBIX TEXHOAOIMII M ITPaKTUKO-
OPUEHTUPOBaHHBLIX METOAO0B OOy4YeHUs CIIOCOOCTByeT ©Ooaee rayOOKOMY yCBOEHMIO
Matepuada. B cTratbe paccMaTpuBalOTC BO3MOKHBIE IIyTM COBEpPIIIeHCTBOBaHIS
IIperiojaBaHnsl MHXKeHepHOi TpaduKy, B TOM YMCAe 3a CYeT BHeAPeHMsI IMQPOBBIX
TEeXHOAOTMII,  yBeAMYeHUs  KOoAMdecTBa  IPaKTUYeCKMX  3aHATUIL,  BHeApPeHMs
MHAVBUAYaAV3UPOBAHHOTIO I104X0Aa K OOy4eHUIO.

KaroueBnie caoBa: mpodeccrioHaabHas MOTHUBAIM, Ipadpuyeckue AVCIIUIIAVHEI,
MHXeHepHas rpadpuka, 5$pPeKTUBHOCTb O0ydeHns1, oOpa3oBaHle, IpeliogaBaHue.
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IIpMeHeHNe MHHOBALIVIOHHDBIX TeXHOAOTUI IIPY U3Y4YeHUN
rpapmIecKnx AVCHVIIANH

AnnoTammsa. B crarbe paccmaTpuBaeTcs  MCIOAb30BaHMe  MHHOBAIIMIOHHBIX
TeXHOAOTUII B IIpoliecce OOy4eHMs], KOTOPBINI IO3BOAUT CTyJeHTaM MAaAlINX KypCcOB
TEeXHIYECKUX  CHelMaAbHOCTel  BOCIIOAb30BaTbCA  AOCTVKEHUAMM  KOMIIBIOTEPHOI
rpapuky  1pu  u3ydeHnu rpaduyeckux AuciunauH. CoBpeMeHHble TeXHOAOIUMU
IIPOM3BOACTBA TPeOYIOT BBICOKO KBaAn(UKalU MHXXeHePHBIX KagpOB, UTO IpeAbsBAsAeT
ocoOble TpeDoBaHM: K 0Opa3oBaTeAbHOMY ITporeccy. B sanHoit pabore paccMarpuBaercs
npod0ieMa IIOATOTOBKU CTYA€HTOB K M3y4eHUIO IpapUuecKuX AVUCHUUIIAMH, TaKMX Kak
HauepTaTeApHasi TeoMeTpus M  MHXKeHepHass TIpaduka, C  HCIOAb30BaHUEM
MHHOBAIIMIOHHBIX MeTOA0B OOydeHMs. B KadecTse pellleHus! mpejaaraercsi BHeApeHUe
¢popmara PDF 3D, KoTopslil IO3BOASIET MHTETPUPOBATH TpPeXMepHble MOJAEAU B
DAeKTpOHHbIe yuyeOHble MaTepnaAabl. PaccMaTpuBaloTcs IpeuMyliiecTa 4aHHOTO 1104X0Aa,
BKAIOYas ITOBBIIIEHMe HarAsaAHOCTM ¥ MHTepPaKTUBHOCTM y4eOHOIO IHpoliecca, a TakXkKe
AOCTYITHOCTb MCIIOAb30BaHMsI 0Oe3 HeoOXOAMMOCTU YCTaHOBKM CIIeIIMaAM3MPOBAaHHOTIO
nporpammHoro obecriedenus. ITpumenenne PDF 3D cmocoberByer GOpMMUpOBaHMUIO Y
CTyAE€HTOB HaBBIKOB paboTel ¢ 3D-mogeampoBaHmeM, 4TO B JaAbHeNINeM OKaXKeT
II0AOXKIUTeAbHOE BAMSHME Ha MX IpodeccnoHaAbHYIO HOATOTOBKY M ajalTaliuio K
TpeOOBaHIAM COBPeMEeHHOTO IIPOU3BOACTBa. JOINOAHUTEeABHO paccMaTpUBaIOTCs acIeKThl
ajanTallMy AaHHOM TeXHOAOIMM B Pa3AMYHBIX OOpa3oBaTeABHBIX cCpejax, a TakKxkKe
IIepCIIeKTVBBl  AaAbHENIero pasBUTUA WHTePaKTUBHBIX (POPMATOB B MHXKEHEPHOM
oOpa3oBaHNI.

Iloaydgeno: 26.01.2024; Mismeneno: 10.02.2024; YTBep:kaeHo: 22.02.2024; JocTymHo oHaavim: 30.03.2024
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Karouesbie caoBa: oOpasosanue, rpadpudeckue aucnunannas;, CAD, PDF 3D, 3D
MOJeAI.

BBeaenue

CoBpemeHHOe WMH>KeHepHOe oOOpa3oBaHME CTaAKMBaeTCs C BBI30OBaMI,
00yCAOBA€HHBIMI OBICTPBIM pa3BUTMEM TeXHOAOTUI M yBeAndeHUeM TpeOOoBaHMII
K KBaaupukanunuu crenuaancros. [IponssoscrseHHble IpeAIpUsITUS OXKUAAIOT OT
BBIITYCKHIKOB He TOABKO 3HaHMs KAaCCHMYEeCKMX METOAOB IPOeKTMPOBaHU:A, HO U
BAaJA€HNMs  COBpPeMEHHBIMM  MHCTPYMEeHTaMM  KOMIIBIOTepHON  rpaduKy,
CIIOCOOHBIMU MOBLICUTH P PEeKTUBHOCTL PabOTHI. B cBs1311 ¢ 9TIM 0OpazoBaTeabHbIE
YUYpeXAEHNMsI BBIHY>)KAEHBI — ajallTMpOBaThb y4deOHBle IIpOTpaMMBbl,  BHeApss
MHHOBAIIMOHHbIE TEXHOAOTMM, HaIlpaBA€HHbIe Ha yAydYIlIeHUe HarasAHOCTH,
AOCTYIIHOCTY ¥ MIHTEPaKTUMBHOCTU y4eOHOTO ITpoliecca.

OanHol1 13 KAIOUeBBIX Mp0OAeM HauyaAbHOIO 9Talla M3ydyeHMs IpapuyecKux
AVICUMIIAMH SIBAS€TCA OTCYTCTBME Y CTYA€HTOB OIIbITa paOOThl C CUCTeMaMU
apToMaTu3upoBanHoro npoekruposanus (CAD). Dro 3aTpyaHseT OCBOeHUe
TPeXMEepPHOTO MOZeAMPOBaHMs ¥ OTPaHUYMBAET X BO3MOXKHOCTU B IIpeACTaBACHNUN
IIPOCTPAHCTBEHHBIX OOBEKTOB. B TpagunumoHHOM OOy4eHUM MCIIOAL3YIOTCS
AKCOHOMeTpMYeCKMe MPOeKIuy, HO OHM CTaTMYHBL M He oO0ecredymnBaroT
AOCTaTOYHOM HarasiaHoctu [1, 2].

B aannoir cratbe paccMaTpuBaeTCsl BO3MOJKHOCTL —PeIleHUs JaHHOI
1po0aeMBbl HOCpeAcTBOM BHeApeHmns ¢opmara PDF3D B obGpasoBaTeabHBIN
nporecc. DTOoT ¢QopmaT II03BOAsIeT CO34aBaTh MHTepaKTUBHBIE TpexXMepHbIe
MOgeAM, KOTOpble MOIYT OBITh UHTEIpUpPOBaHBl B DAEKTPOHHBIE Yy4yeOHbIe
MaTepraAabl n VICII0Ab30BaThCS Oe3 HeO0OXOAMMOCTI YCTaHOBKM
CIIelIaAM3MPOBaHHOIO IIporpaMMHOro obOecriedenns. llpumenenme PDF3D
OTKpbIBaeT HOBBIE II€PCIIeKTUBBI B M3Y4eHUM MH>KeHepHOU TIpaduUKy, I103BOAASL
CTyAeHTaM He TOABKO BU3yaAU3MpOBaThb CAOXHbIe OOBEKTb, HO U
B3alIMOAENCTBOBAaTh C HMMM, M3MeHsAs IlapaMeTpbl OTOOpa’keHUs U MCCAeAYs
MOJeAN B pa3dANYHBIX pexXnMax. [leapio 4aHHOTO mccaegoBaHNs ABASETCS aHAAN3
IIPeMMYIIeCcTB U BO3MOKHOCTell ucrnoapzosanusa PDE3D B oOydeHmm, a Takxke
BBIABACHNME €ro BAMSHUS Ha (pOpMHUpOBaHME WHKCHEPHBIX KOMIIETeHIIMII Yy
CTYyAEHTOB.
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MeToa0a0r1st

Aas uccaegosanus dPpPexkTuBHOCTU Ucroab3oBanusa ¢opmara PDF3D s
oOydyeHIM MHXKeHepHOUl rpaduke OblA IpoBedeH aHaAU3 IIe4arorndeckon
IpakKTUKM M OHPOC CTYAEHTOB, M3y4dalolIMXx Trpaduyeckue AUCUUIIAMHEL B
1CCA€A0BaHUM HCIIOAB30BaANCh CAeAyIOlIe MeTOABl: AHaaAu3 CyIHIeCTBYIOIINX
oOpa3oBaTeAbHBIX TeXHOAOTUI B 001acTy MH>KeHepHOI rpadpuKy; cpaBHUTEAbHOE
M3y4eHNe TPaAMILIMOHHBIX MeTo40B oOydeHust m uHrerpanyuyu PDF3D B yyeOnble
MaTepuaAbl; IpakTudeckoe tectuposanue ¢popmarta PDF3D B yuebHOM mporiecce ¢
rocAeAyIolieil OleHKoM y4o00cTBa 1 9] PeKTUBHOCTY; aHKeTUpPOBaHNe CTYAeHTOB
AAsl BBISIBAGHM:s VX OTHOIIEHMS K MCIOAb30BaHUIO MHTepaKTUBHBIX 3D-Mogeaeil B
y4eOHBIX ITOCOOMIX.

CoBpeMeHHbIe TEXHOAOTUM, IPUMeEHsAeMble Ha IIPOU3BOACTBE, IIPEABABAIIOT
ocoOple TpeOoOBaHNU: K IOATOTOBKE MH>K€HEpPHBIX Kaapos. Jas gopMuposBaHUs
CIelMaAlncTa, COOTBETCTBYIOIIErO 9TUM TpeOOBaHUAM, HEOOXOAMMO BHeApeHNe B
rporiecc 0O0y4eHMs MHHOBAIIMOHHBIX TeXHOAOIMN. «J/IHHOBalIMOHHBIN ITPOIiecC
3aKai04aeTcs B GOPMUPOBAHUN U Pa3BUTUM COAep>KaHMs U OpTaHMU3aLMy HOBOTO.
B 1eaoM 1104 MHHOBAIIMOHHBIM — IIPOLIECCOM  ITOHMMAETCS  KOMILAeKCHas
AeSATeAbLHOCTD 110 CO34aHUIO (POKAEHMIO, pa3dpaboTKe), OCBOCHUIO, MICIIO0Ab30BAHNIO
U pacIIpOCTPaHEeHMIO HOBIIECTB» [3].

Ha  navaapHoM  ®rame  oOyyeHus  rpagpuyeckuM  AUCIUIIAMHAM
(HauepTaTeAbHasl reOMeTpus, MHKeHepHas rpaduka) CTy4eHTbl OOBIYHO He MMeIOT
onpita padorer ¢ CAD cmcreMaMmu M HOSTOMY He MOIYT BOCIIOAb30BaThCS
AOCTVDKeHUSIMU 3-X MepHOIl rpaduky, He MOryT paboraTth ¢ 3D moaeasamu, 4TO
HeraTMBHO CKa3blBaeTCs Ha HarAsaAHOCTU M AOCTYIHOCTM M3ydaeMOIO MaTepuasa.
Pemmmty Ty mnpoOaeMy MBITAaIOTCA IHIpPUMeHeHMeM B Ipollecce OOy4YeHMs
aKCOHOMETPUYECKUX ITPpOeKIIMI, OAHAKO aKCOHOMETPHM: CTaTM4Ha U He MOXKeT
oOecriednTh TaKoOM >Ke HarAsAHOCTM, KaK MHTepakTuBHble TexHoaoruu. Kakme sxe
MHHOBallUM MOXeT MNpeAAOXUTh IIpernojaBaTedb CTyAeHTaM IpU U3YydeHUU
rpadpuaecknx aucrnnann? [Ipesxxae Bcero, peus naeT o MpUMeHeHNI COBpeMeHHBIX
KOMIIBIOTEPHBIX TEXHOAOTMII IIpM CO3AaHUM BDAKTPOHHBIX Y4eOHBIX I1OCOONIA,
IpeseHTalNif, cOOpHUKOB rpadudeckux sagaHuit. OAHOM M3 TaKMX TEXHOAOIMIA
sBasieTcst pabota ¢ popmatom PDF3D. Cospemennsnie sepcunt CAD (KOMITAC-3D,
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Solid Works n ap.) TO3BOASIIOT co3aaBaTh 3-X MepPHBIE MOAEAN ¥ COXPAHSITh UX B
¢popmate PDE3D (Puc. 1) [4].

2
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Pucynok 1 - B popmare PDF3D

IToaydyennsiin ¢aita MHTEerpupyercsa B oObIuHBIN A0KyMeHT ¢popmaTta PDF B
Buge 3D moaean (Puc. 2) [5].

® 6 8 a rO OO wm- BT BLZa (

Pucynoxk 2 - B suae 3D Mogean

I yxe ¢ mpuMeHeHIeM ®TOIO AOKyMeHTa CO34aeTcsl DAeKTPOHHOe ydeOHoe
rocodue, gaiollee BO3MOXKHOCTh paOoTaTh C 3-X MepHBIMU Mogeasimu, ando 3D
MOJeAb BBIIIOAHSIET PYHKIIUIO HarasAHoro rmocoowus (Puc. 3).

IIpobaemul undiceHepHoll epagpuru u Problems of engineering and
npogheccuonanvrozo obpaszosanus Nel (72) «2024 41 professional education Ne] (72)+2024



ISSN 2220-685X Hnocenepnix epagura scone xaciou oinim npoonemanapvr Nel (72) « 2024

Oco0o caeayeT OTMETUTD, UTO AAs1 PabOTHI C TAKUMIU AOKYMEeHTaMly HaAu4due
ycraHoBAeHHOII Ha KommbloTepe CAD cucreMpl HeoOs3aTeAbHO, AOCTaTOYHO
ycraHoBAeHHOI mporpaMMbl Adobe Reader sepcumn 7.0 m Bbime. Y4ureiasi, 4TO
Adobe Reader pacrpocrpansercs ceo004HO, a Bepcust 7.0 Oblaa BointyieHa B 2004r.,
MOJKHO CKa3aTb, YTO OOydYaloliyecs MMeIOT BO3MOXKHOCThL CBOOOAHO paboTaTth ¢
9TUMU AOKYMeHTaMMI.

LOOELO M .

H013001

lpusma ]
mams 1) [OCT 1050-88| el s

AT Foon AT

PucyHoxk 3 - 3-X MepHBIN MOAEAD

Aas paboTsl ¢ MOgeabio oTKpbiBaeM ¢aiia B Adobe Reader (Puc. 4).

#aa B e

Enable 3D View £ Wopuan

Pucynoxk 4 - ®aiia B Adobe Reader
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B Bepxnelt yactu pabouero moas BhIIIaZeT >KeATasl 11040ca ¢ Hagrmcbio 3D
COZepXMMOe OTKAIOYeHO. B mpaBoil 4YacTm I11040CHI HaXXUMaeM BKAaAKY

«ITapamerps» (Puc. 5).

CH=NCY o B2 &

0 e e s T e e e e ey oD

‘ Enable 3D View '
Pucynok 5 - Bkaagka «Ilapamerppr»
BriOnpaem Bkaagky «/oBepsiTb D TOMY 40KYMEHTY TOABKO ceitdac» (Puc. 6).

v B2 &

[l0BepATS STOMY AOKYMEHTY TOASKO Ceiiiac

JloeepsTs 3TOMY AOKYMEHTY Bcerga £noj
E& Cozaa
E Penaic

[lobas

2. RV

PucyHok 6 - Bkaagka «JosepsTh 9TOMy 4OKYMEHTY TOABKO ceifdac»

IlepeBoauM Kypcop Ha IH0oJe uepTeXXa M HaXUMaeM AeBYIO KAaBUIILy
Mmbiku. Ha skpane niosasuaacs 3D mogeas (Puc. 7).

8 aa wza GEZIED

Pucynoxk 7 - 3D moaean
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Bpamiasg KoaecMKO MBIIIKM MOXKHO M3MEHNUTb MacIiTad M300pakeHus.
Ha>xas 1 yaep>xuBas 4eBy10 KAaBUILY M IIepeMeIas MBIIIKY MOKHO ITOBpalaTh

Mogeab. Hakap ImpaByl0 KAaBUIIy MBIIIKM MOXHO W3MEHUTh IlapaMeTphl
npocmortpa (Puc. 8).

MapameTpsl uacreii ,

VHcTpymerTel ,

Buas »

MapameTpsi npocmoTpa C @ Vicnonszosars oprororansHyia poekimio

OcrarosnTs aHuMaLmo @ Pexam peraepuira Mogen ,

&

- 3
[okasas aepeeo uogereii & Crent oceewsern

O S BLIGPaTL HOHOBLI LIBeT..

& Cooiicrea nepepecrHoro pasaena..
Bua & nnasaroliem okHe

TMonHO3KPaHHOE MyTLTUMEAHS

3D Mapamerpsi,

OrkarounTs conepxvmoe

PucyHoK 8 - VIaMenuTs ImapamMeTpsl IIpoCcMOTpa

BriOpaB pexxmMm peHgepumHIa MOJAeAM MOXHO cAeAaTh KapKac MoJAeAu
npospaynHbeiM (Puc. 9). IIpn >xeaaHuym MOXKHO TOMEHATL PEXXKVM OCBEIeHMNs,
OPUMEHTALINIO U APyTHUe ITapaMeTpPbl MOACAM.

Pucynoxk 9 - Kapkac mogean
Takum oOpasowm, y mperogasaTeAs IOSIBASETCS BO3MOXKHOCTb IIPeAOCTaBUTh

CTyA€HTaM 5/AeKTpPOHHble ydeOHBble II0COOMS MAM 3ajaHMUs CO BCTPOEHHBIMU
BO3MOXKHOCTAIMI KOMIIBIOTepHON rpaduku (padora ¢ 3D MmosgeasiMu, peHAepUHT,
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aHMMalNs, BBIOOpa CTIUAS OCBellleHNs], paboTa co COOPOYHBIMU YepTeXKaM U T.A.)
(Puc. 10) [6].

Pucynox 10 - C60pO‘IHbII7[ yepTex

OO0cyxaeHue pe3yabTaTOB

PesyapTaTnl mccaeaoBaHMsA —IOKa3aAu, 4YTO ucrnoan3oBanme PDE3D
CyIIIeCTBEHHO ITOBBbIIIaeT MOTMBALIMIO CTYAEHTOB, yAydlllaeT MX IIPOCTPaHCTBeHHOe
MBIIIL/eHNe VI CIOCOOCTBYeT D0.ee OBICTPOMY OCBOEHMIO MHKEHEPHBIX AVICIIUIIAVH.
OgHUM 13 IAaBHBIX IIPEUMYIIECTB SBASETCS AOCTYIIHOCTh TeXHOAOTUM — (paiiabl B
¢popmare  PDF3D  moxHO  mpocMmaTpmBaTh C  IOMOIIBIO  CBODOAHO
pacrpocrpaHseMoro  mporpamMmmHoro  oOecriedeHnss ~ Adobe  Reader  Ges
HeoOXOAMMOCTM yCTaHOBKU CAOXHBIX CAD-cucrem. DTO 1103BOAsIeT CTyAeHTaM
paborats ¢ 3D-MogeaamMu B A1000e BpeMs U B AI0OOM MecCTe, UTO 3Ha4YUTEAbHO
pacmmpseT BO3MOXKHOCTM CaMOCTOATEABHOTO W3ydeHUs MaTepuada. Takke
ormeueHo, 4Tto ¢Qopmar PDF3D mnossoaseT HpUMEHATb pasAUdHbIe PeKMMBI
peHJepUHIa, W3MEHATh IlapaMeTpbl OCBeIlleHMs W B3alMOAENICTBOBAaTh C
MOJeAsIMI, YTO IIOBBIIIaeT CTelleHb BOB/1eUYeHHOCT!U CTYA€HTOB B y4eOHBII ITpoLiecc.

3akaouyeHue

Takum obpasom, sHeapenmne PDF3D B oOpaszoBaTeAbHBIN ITPOIIECC MOXKET
CTaTh Ba>XHBIM IIIarOM Ha IIyTU COBEPIIEHCTBOBAHMS METOAMKU IIpeIioJaBaHs
VMHXKEHePHBIX AUCHMIIAMH ¥ TIOBBIIIEHMs KayecTBa IIOATOTOBKU OyAyInmx
cnenynaanucTos. JaapHeiinme uccaej0BaHs MOTYT ObITh HallpaB/AeHbl Ha U3ydeHle
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pavsinus PDE3D Ha ocBoeHMe CAOXKHBIX MHKCHEPHBIX KOHIICIIIINII, a TakkKe Ha
pa3pabOTKy HOBBIX METOAMK €ro MHTerpaluy B pasAMdHble oOpas3oBaTe/lbHble
nporpamMMbl.  VIcrioab3oBaHME — BO3MOXKHOCTENI — KOMIIBIOTEpPHON  rpadpuku
HEHaBsI3uMBO (popMuUpyeT y 00yJaIOIINXCsI MHTEPeC K MHXXKeHePHOMY TBOPUYECTBY U
popMupyeT y HUX KOMIIETeHIIUY, HEOOXOAVMBIe AASl y4acTUs B IIPOEKTUPOBaHNIU
u3jeAnil. AHaAU3UpPYysl BCe IIAIOCHI OT IIPUMEHEHNs AAHHOI TEeXHOAOTUM IIpU
U3ydyeHNu rpadpuuecKux AUCHUIIAMH, MOXHO cJeAaTbh BBIBO4 — IIpUMeHeHUe
¢popmara PDF3D okaxeT moaoXuTeAbHOe BANMSHIE Ha Pas3BUTIE VHXKEHEPHOTO
0oOpa3oBaHUsL.
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Anpgatna. Makaaaga TeXHMKaAblK MaMaHABIKTapABIH Killli KypC CTyJAeHTTepiHe
rpapuKaablK T9HAEpPAI OKy Ke3iHge KOMIBIOTepAiK TIpaduKaHbIH >KeTiCTiKTepiH
naligadaHyra MYMKiHAiK OepeTiH OKy IIpolleciHAe MHHOBaIMSABIK TEeXHOAOIMsAAapAbl
KOAJaHy KapacTelpblaraH. Kasipri saMaHFBI ©HAipic TeXHOAOTMsAAApPbl >KOFapbl OiAiKTi
MH)XKeHepAiK Kagpaapabl KakeT eTeai, Oy OKy IIpolieciHe epekille TaJalTap Kos4bl. bya
MakKaJaJa MHHOBAIMAABIK OKBITY 94iCTepiH KOAJ4aHa OTBIPBII, ChI30a reoMeTpus >KoHe
UHXXeHepAiK TpapuKa CUAKTH IpapuKaablK II9HAEpPAL OKyFa CTyJeHTTepAl AaifbIHAay
Maceeci KapacThIpblaaabl. ¥ChIHBIAFAH IIENIM YII ©AIleMAl MOAeAbAepAl DAKTPOHABI
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TaOblaaabl. Bya TociaaiH apTBIKIIBIABIKTApBl KapacThIpbldaAbl, OHBIH illiHAE OKY
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OargapaaMaablK  KaMTaMachl3 — eTyAl OpHaTyAbl KaykeT eTIell  IaligadaHyablH
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IepCHeKTUBaAapbl KApacThIPhLAAABL.
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Application of innovative technologies in the study of graphic disciplines

Abstract. The article considers the use of innovative technologies in the educational
process, which allows junior students of technical specialties to use the achievements of
computer graphics when studying graphic subjects. Modern production technologies
require highly qualified engineering personnel, which places special demands on the
educational process. This article considers the issue of preparing students for studying
graphic subjects such as drawing geometry and engineering graphics using innovative
teaching methods. The proposed solution is the introduction of the PDF3D format, which
allows integrating three-dimensional models into electronic educational materials. The
advantages of this approach are considered, including increasing the visibility and
interactivity of the educational process, as well as the availability of use without the need
to install special software. Using PDF3D helps students develop skills in working with 3D
modeling, which subsequently has a positive effect on their professional training and
adaptation to modern production requirements. In addition, aspects of adapting this
technology to various educational environments, as well as prospects for further
development of interactive formats in engineering education, are considered.

Keywords: education, graphic disciplines CAD, PDF 3D, 3D models.
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Ergonomics of an art studio: methodology for comfortable and productive
creativity

Abstract. This article discusses the importance of applying ergonomic principles in
the art studio. An art studio is a space designed to facilitate creativity, allowing artists to
express themselves freely while maintaining a productive and comfortable work
environment. The ergonomics of an art studio plays a crucial role in ensuring the
efficiency and well-being of artists by addressing key factors such as workspace
arrangement, lighting, temperature, humidity, and ergonomic tools. Proper workspace
organization, including adjustable chairs, well-positioned desks, and accessible storage,
contributes to reducing physical strain and increasing productivity. Adequate lighting is
essential to provide accurate color perception and minimize eye fatigue, while optimal
temperature and humidity levels ensure comfort during prolonged work sessions.
Additionally, the use of ergonomic tools, such as specially designed brushes and drawing
supports, enhances the creative process by reducing strain on the hands and wrists.
Furthermore, noise control, ventilation, and proper material storage play significant roles
in maintaining a healthy and inspiring environment. Regular breaks and physical
exercises help mitigate the negative effects of prolonged sitting and repetitive movements.
The research highlights the importance of implementing ergonomic principles in art
studios to enhance artistic performance, improve health conditions, and create a
sustainable working environment. By prioritizing ergonomics, artists can maximize their
creative potential while preserving their physical and mental well-being.
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Introduction

A comfortable and ergonomic work environment plays a key role in the
creative work of artists. The organization of space, the correct choice of lighting,
temperature, humidity and ergonomic tools significantly affect the productivity,
convenience of work and health of the artist. In the conditions of modern
urbanization and limited space, special attention is paid to the creation of
ergonomic art studios that not only facilitate the creative process, but also minimize
physical stress and fatigue. Ergonomics as a science studies the interaction of man
and the environment, offering effective solutions for optimizing workplaces. In art
studios, these principles are especially important, since improper organization of
the workplace can lead to rapid fatigue, decreased quality of work and even
occupational diseases.

The purpose of this article is to study the main aspects of ergonomics in an
art studio, consider the optimal ways of organizing the workspace that affect the
productivity and comfort of artists, and offer practical recommendations for
creating a comfortable and safe studio for work [1,2].

The methodology for this study is based on a qualitative approach, which
includes a detailed analysis of ergonomic principles applied to an art studio
environment. This analysis takes into account the key factors affecting artists'
comfort, health, and productivity in their workspace. The research follows these
steps:

1. Literature Review: A comprehensive review of existing studies and
recommendations on ergonomics, focusing specifically on the design and setup of
art studios, was conducted. This helped to outline general ergonomic principles
and adapt them to the artistic context.

2. Observation and Interviews: Observations of art studios in urban settings
were carried out to identify common problems and challenges faced by artists
regarding workspace ergonomics. Interviews with artists were also conducted to
gather insights into their needs and preferences.
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3. Analysis of Design Factors: The study evaluates key factors such as
workstation layout, lighting, temperature, humidity, storage solutions, ergonomic
tools, and breaks. The goal was to identify which design elements contributed the
most to creating a productive and comfortable studio environment.

4. Practical Recommendations: Based on the findings, a set of practical
recommendations for optimizing the organization and design of art studios was
developed. This included advice on selecting appropriate furniture, lighting, tools,
and maintaining a comfortable environmental climate.

Materials and methods

An art studio is a place where artists can freely express their creative energy.
But in order for work to be productive and enjoyable, it is necessary to provide a
comfortable and safe workspace that meets ergonomic requirements.

Ergonomics is a science that studies the interaction between humans and the
environment. In the context of an art studio, ergonomics helps to ensure the
optimal location of workplaces, lighting, temperature and other factors that can
influence the creative process.

1. The artist’s workplace. Important aspects of the ergonomics of the art studio
are the correct location and equipment of workplaces. Each workplace should be
individually customized for a particular artist, taking into account his physical
characteristics and needs.

The main elements that need to be taken into account when organizing an
artist's workplace:

-A chair: should be comfortable and have an adjustable height so that the
artist can choose the most suitable height for himself;

-Desktop: should have enough space to work, not too high or low, and be
able to adjust the tilt;

-Stands for brushes and paints: should be located in a place convenient for
the artist.

2. Lighting. Lighting plays an important role in how we see and perceive the
world around us. In an art studio, proper lighting can make the difference between
comfortable and productive work and eye fatigue. The main requirements for
lighting in an art studio: -Lighting must be sufficient and uniform; -The fixtures
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should be positioned in such a way as to exclude shadows on the work surface; -
The color of the light must be natural so that the artist can see the colors as they
really are (Fig. 1) [3].

Figure 1 - The color should be natural

3. Temperature and humidity. Temperature and humidity can also affect the
comfort and productivity of artists in an art studio. Excessively hot or cold rooms
can lead to fatigue and irritation, and too dry air can cause health problems such as
dry eyes. Recommendations on temperature and humidity in the art studio: the
temperature should be comfortable for working in clothes appropriate to the time
of the year; humidity should be between 40% and 60% to prevent dryness and
irritation of the eyes.

4. Ergonomic tools. Ergonomic tools can help artists work more productively
and comfortably, reducing the risk of injury and fatigue. Some examples of
ergonomic tools for artists: brushes with an elongated handle for working in hard-
to-reach places; special stands for drawing, which provide an angle of inclination
and a convenient location of the drawing; ergonomically designed handles that
provide a comfortable grip and reduce fatigue.

In conclusion, the ergonomics of an art studio is an important aspect that can
help artists work comfortably and productively. The optimal location of
workplaces, proper lighting, temperature and humidity, as well as the use of
ergonomic tools can improve the quality of creative work and improve the health
of artists [4,5].
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5. Organization of the space. The organization of the space also plays an
important role in the ergonomics of the art studio. Artists should have enough
space to work, as well as to store their materials and tools. Improper organization
can lead to disorder, which can worsen the efficiency and comfort of work.
Recommendations for the organization of space in an art studio: work desks should
be spacious enough to accommodate all the necessary materials and tools; storage
of materials and tools should be convenient and accessible so that artists can
quickly find the right item; the space should be well lit and provide sufficient
ventilation to maintain a comfortable temperature and humidity.

6. Regular breaks and exercises. Finally, in order to maintain health and
comfort, artists need to take regular breaks and perform exercises to soften muscles
and relieve tension. Recommendations for regular breaks and exercises in the art
studio: it is recommended to take breaks every 30-60 minutes to rest your eyes and
soften your muscles; exercises for the eyes and hands can help relieve tension and
prevent injury; in addition to exercises, artists can also try other relaxation
techniques such as meditation or yoga.

It should also be mentioned that artists working in art studios may face a
number of additional factors that may affect their health and work comfort. Some
of these factors may include:

Noise. If the art studio is located next to a road, or there are loud cars in it,
this can become a source of distractions and harmful noise;

Chemicals. Artists working with paints and solvents may be exposed to
harmful chemicals that can damage their health. It is recommended to use lung and
eye protection when working with such substances;

Lifestyle. The sedentary lifestyle associated with an artist's work can lead to
health problems such as obesity, heart and muscle problems. It is recommended to
exercise and maintain a healthy lifestyle in general. Emotional well-being. Artists
may face emotional stress related to the creative process, deadlines, and results of
their work. It is recommended to learn how to manage stress and take positive
measures to maintain emotional well-being. In general, a well-organized and
ergonomic art studio can become a place where artists can create freely without
facing unnecessary stress and painful consequences. At the same time, they can
achieve high results and produce high-quality works of art. If the owners of an art
studio take ergonomics seriously, they will be able to create a more productive and
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healthy workplace for artists. It can also improve the quality of the work and
increase their customer satisfaction. In conclusion, ergonomics plays an important
role in the art studio, where the health and comfort of artists come first. Attention
must be paid to every aspect of workplace organization, from the selection of
furniture and equipment to noise management and air circulation. All these factors
will influence the productivity and effectiveness of artists in their creative process
[6].

How to set up an artist's studio in an apartment? Although not every artist
can afford a separate room for work, it is possible to create a functional and
inspiring space by following a few simple rules. It is important that the room is
bright, so choose soft and calm tones for the walls, preferably white, to create the
impression of spaciousness. When choosing a floor covering, consider its
practicality. Windows in the north will provide uniform natural lighting, and
additional high-quality lamps can help in the dark.

Discussion

The study highlights several critical aspects of ergonomics in an art studio.
The correct positioning of workstations, coupled with the right selection of
ergonomic furniture, is essential for minimizing fatigue and preventing injury. For
instance, adjustable chairs and desks ensure that the artist can maintain an optimal
posture while working. This reduces the risk of musculoskeletal problems, which
are common among artists who spend long hours in a fixed position.

Lighting plays a pivotal role in the quality of the artistic work, especially for
tasks requiring color accuracy. Natural light, ideally from the north, is
recommended to avoid shadows and provide even illumination. However, artificial
lighting should also be chosen carefully to ensure it mimics natural light as closely
as possible.

Temperature and humidity levels were found to significantly affect comfort
and productivity. Excessively high or low temperatures can lead to discomfort,
while appropriate humidity levels between 40-60% help prevent dry eyes and skin
irritation, which can affect the artist's health.

Ergonomic tools, such as specially designed brushes and drawing stands, can
further improve the artist's workflow. These tools allow artists to work with less
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strain, improving both comfort and efficiency. Moreover, the proper organization
of space, ensuring easy access to materials and tools, was identified as a key factor
in maintaining productivity. Regular breaks and simple exercises, such as
stretching or eye exercises, were shown to be essential in maintaining overall well-
being and preventing the physical strain that comes with long working hours.
Artists should be encouraged to take regular intervals to rest and recharge.

Conclusions

The findings of this study demonstrate that ergonomics plays an essential
role in the productivity, comfort, and health of artists working in their studios. By
focusing on key elements such as the layout of the workspace, lighting,
temperature and humidity control, ergonomic tools, and the organization of
materials, art studios can be transformed into environments that foster creativity
and well-being.

Incorporating these ergonomic principles into studio design is not just about
improving the quality of work; it also enhances the health and emotional well-
being of the artists. Studios designed with care and attention to ergonomics can
significantly increase an artist's productivity, reduce the risk of physical injury, and
provide a more enjoyable working experience. The integration of proper ergonomic
practices ensures that artists can continue creating without the adverse effects of
stress and fatigue, leading to more fulfilling and sustainable careers.
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ApT-CTy AVISIHBIH ®pPrOHOMMKACKHI: BIHFAIABI JK9He OHIiM Al
IIbIFapMaMIbIABIK dAicTeMeci

AngaaTtna. ApT-cTyAus - IIBIFAPMaIIbIABIKTHL JKeHiaJeTyre apHaAraH, OHIMAL JKoHe
JKallAbl >KYMBIC OpPTachlH CaKTall OTBHIPBII, CypeTIlidepre ©3 OVBIH epKiH >KeTKizyre
MYMKiHAIK OepeTiH KeHiCTiKk. ©OHep CTyAUsACHIHBIH ®PrOHOMMKACH JKYMBIC KeHiCTiriH
OpHaAacThIpy, >KapbIKTaHABIPY, TeMIlepaTypa, BbIAFaAABIABIK >KoHe BDPrOHOMUKAABIK
Kypaajap CHUAKTBI Heri3ri (paKTopAapAbl IIeIly apKblAbl CypeTIIiAepaiH TUiMAiAiri MeH
94-ayKaThIH KaMTaMachl3 eTyJe IIelIylli peAa aTkapagpl. KyMBIC KeHICTiriH AypbIC
YUBIMAACTBIPY, OHBIH IIIiHAE PpeTTeAeTIH OpPBIHABIKTAP, >KaKChl OpPHAAaCThIPbLAFaH
ycreajzep >KoHe KOA >KeTiMAl KoliMadap U3MKaABIK >KYKTeMeHi asaliTyra >KoHe
eHiIMJiaikTi apTThIpyfa bIKIIaa ereai. Tycri 494 KaOblagayabl KaMTaMachl3 €Ty >KoHe
KO3/1H IIapllayblH a3aiTy YIIIH KeTKIiAIKTI JXapbhIKTaHABIPY ©Te MaHbI3Abl, a1 OHTAVIAbI
TeMIlepaTypa MeH bIAFAaAABIABIK JAeHreliaepi y3aK >KYMBIC CeaHCTaphl Ke3iHje
JKallABIABIKTEL KaMTaMachl3 eTei. byran Koca, apHaiibl 93ipA€HIeH IeTKalap MeH ChI3Y
TipeKTepi CUSAKTBI SPTOHOMMKAABIK KypaajapAbl IaligalaHy Koagap MeH Oisekrepaeri
JKYKTE€MEeHI a3aliTy apKblAbl IIBIFapMalllbLABIK IIPOLeCTi >XakcapTadbl. COHBIMEH KaTap
myapl  Oakplaay, >KeaAeTy >KoHe MaTepuaaabl AypbIC caKTay cadayaTThl —>KoHe
madBITTaHABIPATBIH OPTaHbI CaKTay4a MaHBI3AbI poa aTKapaabl. TypakTel ysizicrep meH
AeHe >KaTThIFyAaphl Y3aK OTBIPYABIH >KoHe KalTadaHaThIH KO3FaAbICTapABIH >KaFbIMCHI3
9cepiH aszaliTyfa KeMeKTecedi. 3epTrey KOPKeMAiK ©HIMAIAIKTI apTTHIPY, AeHcayAbIK
JKarjallbIH >KaKCapTy >KoHe TYpPaKThl JKYMBIC OPTachlH Kypy YIIiH apT-cTygnusaapaa
DPTrOHOMUKAABIK IIPUMHLIMITEPAl €HIi3yAiH MaHBI3ABIABIFBIH KepceTedi. DproHOMMKara
OacbIMABIK Oepe OTBIPBIN, CypeTilidep ©34epiHiH (PU3MKAABIK >KoHe IICMXMKAABIK 9a-
ayKaThIH CaKTall OTBIPBII, IIBIFAPMAaIIBIABIK d4€yeTiH OapbIHIIA apTThIpa adajpl.
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Tyitin cesaep: ®proHoMINKa, apT-CTyAus, >KYMBIC KeHICTiri, eHOeK >Kafaaliaapshl,
JKapBIKTaHABIPY, KeAAeTy, OHTall-AaHABIPY.

Kanna CaapikoBa*!, Aricyay AamacOaeBa?

L2 Egpasutickuti Hayuonarvroti ynueepcumem umenu /A.H. T'ymuresa, Acmana, Kasaxcman
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DProHOMMKA apT-CTyAUN: METOA0A0TVsI KOMPOPTHOIO U
NPOAYKTUBHOIO TBOpYeCTBa

AnnoTamms. JaHHas craThsi OOCy>KAaeT Ba>XHOCTh IIPUMEHEHMsI IIPMHITUIIOB
DPrOHOMUKIU B  apT-cTyAun. XyJo>KecTBeHHasi CTyAus - BTO  IIPOCTPaHCTBO,
IpegHa3HadyeHHOe AAs COAEVICTBMS TBOPYECTBY, IIO3BOASIONIee XyJO>KHMKaM CBOOOAHO
BBIpaXKaTh ce0s, IoJgAep>KuBas IIPOAYKTUBHYIO M KOMQOPTHYIO pabouyio cpeay.
DProHOMHMKa XYAOXKEeCTBEHHO CTyAUM MUIpaeT pellalolylo poab B oDecriedeHNN
9 PeKTUBHOCTY U 5AaTONOAYUNS XYAOKHUKOB, YIUTLIBAsl TaKye KAIOueBble (paKTOpPhI, KakK
IIAaHMPOBKa paboyero MPOCTPaHCTBA, OCBellleHMe, TeMIlepaTypa, BAa’KHOCTb U
DPrOHOMIMYHBIE UMHCTPyMeHThl. IlpaBmapnHas opranmsanus pabOouyero IIpOCTPaHCTBa,
BKAIOYasl peryAupyemble CTyAbs, Y400HO pacIiOAO0KeHHbIe CTOABI U AOCTYIIHOe XpaHeHue,
MOXKeT IIOMOYb CHU3UTL (PUIMYECKYI0 Harpy3Ky ¥ IIOBBICUTH IIPOU3BOAUTEABHOCTD.
/JocratouHoe ocBelleHne He0OXOAUMO AAs oOecriedeHNs TOUHOTO BOCHPUATUS ILiBeTa U
CHVDKeHIs YTOMASEeMOCTH I1a3, B TO BpeMs KaK ONTHMaAbHble YPOBHU TeMIlepaTyphl 1
BAa>KHOCTU oOecriednBaloT KOM(POPT BO BpeMsl AAUTeAbHBIX pabounx ceccuit. Kpome Toro,
JCII0Ab30BaHNe HPTOHOMMYHBIX MHCTPYMEHTOB, TaKMX KakK CIelMaAbHO padpaboTaHHBIE
KICTU U TIOACTaBKU AAsl PUCOBaHUsA, MOXKET yAyYIIUTh TBOPYECKMUII IIPOLIeCC, CHU3UB
Harpy3Ky Ha PyKM U 3arscTbsa. KOHTpOAb IIyMa, BEHTUASALV U IIPaBUABHOE XpaHeHUe
MaTepuaAoB TakKe UIPalOT BaXKHYIO POAb B IIOAJAeP>KaHUM 340POBOI U BAOXHOBASIOIIEN
cpeanl. Peryaspnsie mepepniBbl 1 pu3Myeckue yHpaXKHeHMUs MOIYT IIOMOYb CHU3UTD
HeraTUBHBIe IIOCA@ACTBUSA AAUTEABHOIO CUACHMS U IOBTOPSIOIIMXCS — ABVIKEHUIA.
VccaeaoBanme IoguepKuBaeT BaXKHOCTh BHEAPEHNS SPrOHOMUYECKMX IPUHIIUAIIOB B
XyAO>KeCTBeHHBIX CTYAUAX AAsl TIOBBIIIEHNUs XYAO>KeCTBEeHHOM ITPpOM3BOAUTEABHOCTH,
yAy4IIeHUsl 3J0pOBbsl UM CO3JaHMs yCTOMUYMBON paboueir cpeawl. OTaaBasi HpUOPUTET
DPrOHOMUKE, XyAOKHMKM MOIYT MaKCHUMaJAbHO PacKpbITh CBOM TBOPYECKMIl ITOTeHIuad,
COXpaH:is IIPY DTOM cBoe (pU3MIecKoe I IICuXudeckoe 0Aaromnoayvue.

KaioueBble cao0Ba: SpProHOMMKa, apT-CTyaus, pabodee IIPOCTPAHCTBO, YCAOBIS
TPy4a, OCBeIeHIe, BeHTUASLIV, OIITUMU3alI] /.
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Hapﬂmme IIOTOAKN: HOBbI€ TOPM30HTHI AV3aiHa

AnHOTamms. B cratbe paccMarpuBaeTcss MCTOpUsA PasBUTUS HapsIINX ITOTOAKOB,
HauylHasli C WX IIepBOHAYaAbHOIO IIOsSBAEHUs AO COBPEeMEHHBIX MHHOBAllVOHHBIX
TEeXHOAOTUII ¥ MaTepUaAOB, UCIIOAb3YEMBIX 445 UX co3jaHusl. [lapsiue moTroakum — 9TO
OAMH U3 CaMBIX MHTEpPeCHBIX UM MHHOBALIMOHHBIX TPeHJOB B COBPEMEHHOM JAM3aliHe
MHTepbepa, KOTOPBINI He TOABKO IIpeoOpasyeT IIPOCTPAHCTBO, HO UM CAYXXUT Ba>KHBIM
DA€MEeHTOM apXUTEeKTYpPHOJ KOMIIO3MIUM. DTM MOTOAKM, IOAYy4MBIINE IINPOKOe
pacrpocTpaHeHne 01arodapsl JMCIIOAB30BAaHUIO HOBBIX A€TKUX MaTepualoB, TaKMX Kak
IIOAVIMEPBI U CTeKAOBOAOKHO, ITO3BOASIOT cOo34aBaThb H(PQPeKT HeBeCOMOCTU U A00aBASATDh
rayOMHBI MHTepbepy. B mcropmyeckoM KOHTeKCTe Mapsiuye ITOTOAKM MCIOAb30BaANCh
AASl CO3JaHUS OIIYIIeHMs BeANuMs M POCKOIIM, a MX COBpeMeHHOe IIpMMeHeHle
BKAIOYaeT JCIIOAb30BaHME B OKMABIX ¥ KOMMEPYECKNUX IIOMEIIEeHMAX AAsS CKPBITUS
KOMMYHUKAaIIMI1, cO34aHNs CBeTOBLIX D(PPeKTOB U aKycTudeckux csoiicts. C pasButyem
TeXHOAOTUIA, TaKMX KaK HaTs>KHbIe KOHCTPYKIIUM, DTU IOTOAKU CTaau 0o4ee AOCTYIIHBIMU
1 pasHOOOpasHBIMU B IpuMeHeHN. OCHOBHBIMU IIPEeMMYIIeCTBaMMU SIBASIIOTCSI A€TKOCTh
MOHTa’ka, BO3MO>KHOCTb CO34aHMsI YHUKAABHBIX AM3allHEPCKUX pelleHNnil ¥ yAydIlleHHas
akycruka. O4HaKoO CyIIecTByeT I psi4 HeAOCTaTKOB, TaKMX KaK OIpaHNJYeHNs B AU3aliHe U
BO3MOJXKHBIE CAOKHOCTHU € oOcay:KuBaHMeM. Ilapsiiye MOTOAKM CTaHOBATCS He TOABKO
DAe€MEHTOM MHTepbepa, HO U BaXXHBIM acleKTOM B YCTONYMBOM TOPOACKOM
IIPOEKTUPOBaHNI, IIpeaAaras HOBble CIIOCOOBI pellleHNs] IpoOAeMbl IlepeHaceA1eHHOCTI U
JICII0AB30BAHNS BePTUKAAbHOTO IIPOCTPAHCTBaA.

Karouesble ca0Ba: napsiiue IOTOAKN, AU3aliH, AeKOP, UHTepbep.
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BBeaenue

B coBpemeHHOM Mupe An3aliH MHTepbepa OCTOAHHO pa3BUBaeTCs, Y OAHUM
M3 CaMBbIX 3axXBaThIBAIOIIVIX HOBBIX TPEHAOB SBASIOTCA IapsIiyie ITOTOAKU. DTHU
VMHHOBAIIVIOHHbIE HA€MEeHTHI AM3aiiHa IIpeAAaraioT YHUKaAbHble BO3MOXKHOCTU AAS
TpaHcpopMaliUM IHPOCTPAHCTBA I CO3AaHMSA BIIEYATAAIOMINX apXUTEKTYypPHBIX
KoMnoaunuit. Ilapsinme oToAKM MMeIOT gpeBHIe KOPHU 1 OBLAM MICIIOAB30BaHLI B
PasAMYHBIX KyAbTypaxX IIO BCeMy MUpPY Ha HpPOTS>KeHUM MHOTUX cToAeTmii. B
APEeBHOCTU OHU CHMBOAU3UPOBAAM POCKOIIb, Beamume u Oorarctso. OAMH 13
CaMBIX M3BECTHBIX IIPMMEPOB MCII0Ab30BaHMNs ITapsIIMX ITOTOAKOB - TO (PpecKku 1
KyIll04a B MCTOPUYECKUX 3J4aHMSAX M IepKBaX B pPa3AMYHBIX KyABTYPHBIX U
apXUTEKTYPHBIX Tpaanumsx [1].

B cpeanesexosoit Epporie mapsiime HOTOAKM 4YacTO MCIIOAb30BAANUCH AAS
CO34aHMs BIleYaT/AeHNs BBICOTBHI UM IPOCTPaHCTBa B 1I€PKOBHBIX MHTepbepax. Jas
9TOTO MICIIOAb30BAaAVICh TEXHMKV >KMBOIVICYU M apXUTEKTypHbIe pellleHNs, KOTOpble
npugasaan 1noroakam s¢g@ekt HepecoMocTu 1 cseta. C pa3BUTHeM TeXHOAOTUI B
HOBOe BpeMs IlapsIiue IIOTOAKM CcTaau ©Ooaee AOCTYIIHBIMHM —Oaarogaps
JICIIOAB30BAaHMIO ACTKMX MaTepuaAoB, TaKMX KaK CTeKAOBOAOKHO U IIOAMMeEpEHl. B
XX Beke OHM IIOAYYMAM IIMPOKOe pacHpOCTpaHeHUe B KOMMEepPYeCcKUX 3JaHM:AX,
TaKMX KaK TOProBble IIeHTPHI, OPUCH 1 a9POIIOPTHI, I4€ OHU MOTYT MCII0Ab30BaThCs
AASL CKPBITUS IIPOBOAKM U CO34aHMNsI COBpeMEeHHBIX apXUTeKTypHbIX popMm [2,3].

[Tapsamue IIOTOAKM MMEIOT JaBHME KOPHM, KOTOPBIE YXOAAT B MCTOPUIO
APEBHMX IIMBUAM3ALIIN, TA€ OHU JCII0Ab30BAaAVICh B KA4eCTBe CMMBO/0OB POCKOIIN I
peanmunst. (OgHako COBpeMeHHBbIe TEeXHOAOTMM WM  MaTepuaadbl IO3BOANAU
IIePEOCMBICAUTL DTOT KOHLIENIT UM HPWMBHECTM B HEro HOBble BO3MOXKHOcTU. C
IIOABAEHVEM COBPEeMEHHBIX MaTepuaaoB, TaKMUX KaK Jerkue IOAMMEphl U
CTeKAOBOAOKHO, HapsIye NOTOAKM CTaAu AOCTyIIHee U pasHooOpasHee. OCHOBHbBIE
DTaIlbl PasBUTUS TEXHOAOTMI M AM3aliHa MHapsIIUX IOTOAKOB MOXKHO BBIACAUTH
cAeAyIoImuM oOpa3oMm:

Apesriue mexruxu u mamepuarvl. Ilepsrple napsmye NOTOAKM ObLAM CO3AaHBI C
JICII0AB30BaHNMeM IIPOCTBIX MaTepnaAoB, TaKMX KaK TKaHU MAU AePeBsHHbIe 0aaKu,
KOTOpBIe ObIAM HATSHYTBl MeXAy CTeHaMll AU KOAOHHaMM, YTOOBI CO34aTh
9(pPeKkT HeBecOMOCTM U IMPOCTOpa. DTU paHHMe TeXHUKU OBlAM dYaIlle BCero
JICII0Ab30BaHbl B peAUTMIO3HBIX COOPY>KEHIX U ABOPIIaX.
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Cpedneserosas Kusonucoh u apxumexmyprole npuemvl. B cpegHue peka napsiiue
IIOTOAKN CTaau ©OoJdee CAOXHBIMU OJAarodapsl PpasBUTUIO >KUBOIUCU U
apXUTEeKTYypPHBIX TeXHMK. XYAOKHUKM CO34aBaall MAAIO3UN HPOCTPaHCTBa U CBeTa
Ha [10TOAKaX LiepKBell 1 ABOPLIOB, CIIOAb3YsI TeXHUK!U IepCIeKTUBBI U TeHI.

Passumue Aezkux mamepuaros. C IosiBAeHNEeM HOBBIX MaTeplaloB, TaKMX KaK
CT€KAOBOAOKHO U moaumepsl, B KoHule XIX - Hagase XX Beka, IIOSIBUAMCH HOBBIE
BO3MO>KHOCTHU AASI CO3AaHMNs MapsIINX IOTOAKOB. DTU MaTepuaAbl ObLAU A€TKUMI,
IIPOYHBIMI U MOTAU IIPMHUMATH pa3ANYHble (POPMEI, UTO IIO3BOAUAO CO34aBaTh
0o0/ee cA0>KHbBIEe I COBpeMeHHbIe AV3alfHBbI.

Passumue namsaxnuvix koncmpyxyui. B cepeaune XX Beka Ob1am paspaboTaHbI
COBpeMeHHBble TeXHOAOTMM HATSKHBIX KOHCTPYKIIMIL, KOTOpble IIO3BOAUAU
co3gaBaThb MHapslye IIOTOAKM C IIOMOLIBIO MeTaAAMYeCcKUX KapKacoB U
CllellMaAbHBIX  KpemAdeHUI. DTU  TexXHOAOTUU YAYYIIMAM IIPOYHOCTb U
AOATOBEYHOCTD IapsIIMX HOTOAKOB I PaclIMPUAN BO3MOXKHOCTY UX IIPUMEHEeHs.

Mnnosayuu 6 dusaiite. B 1ocaegHue gecatnaeTus napsinye IIOTOAKM CTaAl
OOBEKTOM IOBBIIIIEHHOTO BHMMAaHMUSA CO CTOPOHBI AU3aliHEPOB U apXUTEKTOPOB,
KOTOpble MCIOAB3YIOT WUX AAS CO34aHMs YHUKAABHBIX M BIEYaTASIOMINX
MHTepbepoB. VIHHOBaIMIOHHBIE TEXHOAOTMMU IIO3BOASIOT CO34aBaTb IIOTOAKU C
pasAnMYHBIMU TeKcTypaMy, popMaMI M CBeTOBBIMI (PPeKTaMy, UTO JelaeT UX
Ba>KHBIM DA€MEeHTOM COBPeMEHHOTIO AM3aliHa MHTepbepa [4].

CeroaHs napsiiye IOTOAKM CTaAM MOIyASPHBIM DA€MEHTOM COBPEMEHHOTO
AU3allHa MHTepbepa, MCIIOAb3yeMBIM KaK B JKMABIX, TaK U B KOMMePYeCcKUX
oOobekTax. OHM IIpeadaralOT IIMPOKUI BLIOOP AM3allHEPCKUX peLIeHUI U
MaTepualoB, MO3BOASAIOIIMX CO34aBaTh  YHUKaAbHBIE ¥ BIleYaTAAIONIVe
apXuTeKTypHble KoMmmosuiuu. llapsAmiye mnOTOAKM OCHOBaHBI Ha IIPUHIIUIIE
HaTSDKHBIX KOHCTPYKIIUIL, KOTOpbIe MOAAEP>KMBAIOTCSA C IIOMOIIBIO CIIelaAbHbIX
KpeIL1eHNI 1 MOIYT cO34aBaTh BIledaT/AeHle HeBecOMOCTN. Al MX M3TOTOBAEHIS
4acTO MCIIOAB3YIOTCSL AerKue 1 IMOKMe MaTepuaAdbl, Takye KaK TKaHU UAU
IIOAVIMepPHBIe I1A€HK!U, KOTOpble MOTYT OBITh yKpallleHbl Pa3ANMYHbBIMI PUCYHKaMU
U TeKCTypPaMI.

OnncaHne TexHNMYeCKMX OCOOEHHOCTeN MapsIIINX HOTOAKOB BKAIOYaeT B ceOsl
nHpopMalNIiO O KOHCTPYKIIMM, MaTepuasdax M TeXHOAOTUAX, UCIOAb3YeMBIX IIPpU
X CO3AaHUIL:
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Konempyxuyus u  xpenrenus. Ilapsimme IOTOAKM OOBIYHO COCTOAT U3
HaTsDKHOM KOHCTPYKLMM, KOTOpasl yCTaHaBAMBAETCs 1104, IOTOAKOM IOMeIIleHN:I.
DTa KOHCTPYKLMA MOXeT OBITh BBIIIOAHEHa M3 MeTalAMdecKux Ipoduaenn man
CrielMaAbHBIX Kperexkeil, KOTOpble 3aKpenaAsioTcs K CTeHaM UAU K CTPYKType
rnoroaka. IlaeHka mam TKaHb 3aTeM HaTATMBAeTCsA IIOBEPX BDTONM KOHCTPYKLINM,
cosgaBas 9(pPeKT mapsIIero MoToaka

Mamepuaxrvr. Aast co3ganns NapsIIuX IOTOAKOB YacTO MCIOAB3YIOTCA AeTKIe
1 rmOKMe MarepuaaAsl, TaKye KakK IoAuMepHsble IAeHKM (Hampumep, IIBX man
IIOAMDCTEPOBble  IIAE€HKM) MAM TKaHH, CIelnaabHO oOOpaboTaHHBle — AAs
YCTOMUMBOCTY K PacTsSDKeHUIO U YyABTPpapUOA€TOBOMY M3AY4eHUIO. ITHU
MaTepuaasl 004a4aloT pa3AMYHBIMU TeKCTypaMl, IiBeTaMM U OTTeHKaMl, 4YTO
I103BOAsIeT CO34aBaTh pa3HOOOpa3HbIe AM3aliHepCcKle pelleHsl.

Yemanoséxa u  o0cayxuséanue. YCTaHOBKa HapsAIINX IIOTOAKOB TpeOyer
oIlpeJeAeHHON KBaaupUKaLUU I CIlellaA3MpOBaHHOTO obopyaoBaHusl. I1aenka
1AM TKaHb HATATIVBaeTCs Ha KapKac C MCIIOAb30BaHMeM TEeXHOAOTUM HarpeBa AU
HaTs>KeHUs, II0CAe 4eTo OHM (PUKCUPYIOTCA Ha MecTe. Ilocae ycTaHOBKM ITOTOAOK
TpebyeT MMHMMAAbLHOTO OOCAYKMBaHMS, TaKOTO KaK YMCTKa ITOBEPXHOCTU WA
IIpOBepKa Ha HaAu4le HOBPeKAeHMIA.

Axceccyapol u JONOAHUMEADHDIE — IAeMEHMIbL. Aasg  yaydieHus
(PYHKIIMOHAaABHOCTM U AM3aliHAa MapsIIuX IIOTOAKOB MOTYT MCIIOAb30BaThCS
pasAnyHbIe aKceccyaphl U AOMNOAHUTE/AbHBIE DA€MEHTHl, TaKie KaK CBeTOAMOAHbIe
IIOACBETK}, BCTPOEHHbIe aKyCTHYecKle CUCTeMBl AU AeKOpaTUBHBIE DA€MEeHTHI.
DTN AONOAHEHMs IIOMOTalOT CO34aTh MHAMBUAYAABHBINI CTUABL U arMocdepy B
noMerrieHun. TexHoaormu, mucroabdyemble AAs CO34aHUS IapsIIUX IIOTOAKOB,
IIOCTOSIHHO COBEPIIEHCTBYIOTCS, UTO IIO3BOASET AM3aliHepaM U apXUTeKTopam
BOILAOIIATh B >KM3Hb BCe OOJee KpeaTMBHbIe M MHHOBAIIMOHHBIE MAeM B 004acTu
AVi3aliHa MHTepbepa.

[Ipeumymwecmsea u nedocmamxu. Ilapsmme mnoTOAKM IIpejaaraloT psj
IIPeMMYIIeCTB, BKAIOYasl  BO3MOXKHOCTb  CKPBITb  IIPOBOAKY U Apyrue
KOMMYHUKAII/I, CO34aTh YHIMKAAbHbIE CBeTOBbIe D(P(PEKTHI 1 aKILIeHTH B MHTepbepe,
a TakKe oOecreduTb 3BYKOIIOrAoIaiomiye cBoiictBa. OAHAKO OHM Tak’Ke MOTYT
IMeTb HEeKOTOpble HeAOCTaTK!, TaKye KaK OrpaHMYeHHble BapMaHThI Au3aliHa U
IOTeHIIaAbHble IPO0AeMBI C yCTaHOBKOM 1 00cAy>K1BaHUeM [5,6].
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B coBpemeHHOM am3aliHe MHTepbepa Iapslue MOTOAKU MCHIOAB3YIOTCS B
caMBbIX pa3HOOOPa3HbIX IIPOCTPAHCTBaX, HAuMHAasl OT XKMABIX KBAapTUP U 3aKaHIMBas
KOMMepueckuMn 3aaHussMu. OHM MOIyT OBITh MCIIOAB30BaHbl A4S CO3AaHWS
9(pPeKTOB MAaBHOCTU U A€TKOCTH, a TaKXKe 4451 400aBA€HIS TEKCTYPhI U TAyOMHBI K
npoctpaHcTBy. Ilapsamme moroakmu, mam Tak HasblBaeMble 'Hapsliue ropoja’,
BBI3BIBAIOT MHTEpeC y4eHBbIX U MccAejoBaTeAell B Pa3AMYHBIX 004acTAX, TaKMX Kak
apXUTEeKTypa, MH>XeHepHOe AeA0, 9KoAorus u coumnoaorus [7,8]. Ha ceroansamnnmin
A€Hb AaHHas TeMa MHTepecyeT MHOTHUX AM3aliHepOB 1 apXUTEKTOPOB, TaKle Kak:

Puuapd Xaccear (Richard Hassell) - ApxutexTop, coyupeanTeas U AMPEKTOP
cryaum - WOHA, koropast 3aHuMaeTcs IIPOEKTHPOBAaHMEM YCTOMYMBBIX U
VIHHOBALIMIOHHBIX 34aHMIi, BKAIO4Yas IIPOEKTHI C IapAIUMM IIoToakamu; Mapzapem
Kpauz (Margaret Crawford) - Ilpodeccop apxurekrypnl B YHUBepcuTeTe
Kaandopnum B bepkam, wuspecTtHas CBOMMM MCCA€AOBaHMAMU B 004acTu
TOPOACKOI apXMUTEeKTYphl, BKAIOYas pabOThl IO HapAmuM ropogam; Kapaoc Pyuc-
I'oricarec (Carlos Ruiz-Gonzalez) - ApxurtekTtop M Amu3aiiHep, KOTOPBLIM aKTMBHO
uccaeAyeT KOHLENIMM HapsAINX TIOpo40B M IIOTOAKOB, paspaOaTbIiBas
HOBaTOPCKMe pelleHNs] B 004acTy TOPOACKOTo IAaHmposaHus; Matixa Illsapy
(Michael Sorkin) - Apxwurekrop, ypOaHMCT U muMcaTeAb, M3BECTHBINI CBOVIMU
paboramu B 004acTu TOPOACKOIO AM3aliHa M YCTOMYMBOIO Pas3BUTHs, BKAIOYas
1ccAeAOBaHNs ¥ KOHIeNIMM IapsAINX IOpOA0B U IIOTOAKOB; Hamaius Tpexybosa
(Natalia Trejubova) - JdusaitHep u muccaegosateab u3 Poccum, pabortaromias B
004acTy MHHOBAIIMIOHHOTO TOPOACKOIO IIAaHMPOBaHMA U AM3aliHa, BKAIOYas
IIPOEKTHI C MCI0Ab30BaHMEM MapsAIIMX IIOTOAKOB A4S ONTUMM3aluy TOPpOACKOTO
npocrpancrsa [9,10].

MeToao0a0rmst

Aas uccaegoBaHus MNapsAIIUX IIOTOAKOB OBLAM  MCIIOAB30BaHbI METOABI
aHa/Au3a U CPaBHUTEABHOTO M3Y4eHNs MCTOPUYECKUX M COBPEMEHHBIX PeIleHNI B
obaacTi ausaiiHa WHTepbepoB. B uactHoctm, B paboTe paccMaTpMBaIOTCs
JMICTOPMYECKMEe MPUMEePBl MCIIOAB30BaHMS MHapAIIMX IOTOAKOB B PEAUTMO3HBIX U
ABOPLIOBBIX COOPY>KEHISIX, a TakKXKe COBpeMeHHasl ITpPaKTUKa MX HPVMEHEeHUs B
JKMABIX ¥ KOMMepUYecKux OObeKkTax. belam msydeHnl mMaTepmaabl M TeXHOAOTUH,
JICIIOAb3yeMble ITPU CO3AaHNUM HapsAIIIMX IOTOAKOB, a TAaKXKe pacCMOTPEHBI MeTOABI
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UX yCTaHOBKM U OOcay>XKuBaHMs. OCHOBHBIM MeTOAOM MCCA€AOBAaHMSA SIBASETCS
0030p CyIIeCTBYIOIIMX HyOAMKaIlMil, ONMCaHUe apXUTEeKTYPHBIX U MH>KEHEePHBIX
pelennii, a TakXke aHaAu3 KAIOYEBBIX IPEeMMYIIeCTB U HeAOCTaTKOB pa3AMYHBIX
TUIIOB MapPSIINX IIOTOAKOB.

OO0cyxaenne

ITapsmue nmoToaku 004ajaloT PsAAOM KAIOUEBBIX IPeMMYIeCTB, TaKMX Kak
9cTeTHYecKas MPUBAEKaTeAbHOCTb, CIIOCOOHOCTh CKpBbIBaThb KOMMYHMKaIlUMM U
yAydIllaThb aKyCTMKY IIOMeIlleHus. OTU HpeuMyllecTBa OCOOeHHO BaKHBI AAs
COBpeMEHHBIX KOMMEpPYeCKUX I >KMABIX OOBEKTOB, IJe Ba’kHa OITUMM3aIIs
IIPOCTPaHCTBa U CO3AaHIe YHUKaAbHON aTMoc(epsl. B To >xe BpeMs, HecMOTps Ha
MHO>KeCTBO AOCTOMHCTB, €CTh M OTPaHMYeHN:s, TaKie KaK TPYAHOCTH C YCTaHOBKON
11 HeOOXOAVIMOCTD B PeryAsipHOM 00cAy>KuBaHUN. TeXHoA0rnu, UCIOAb3yeMble AAS
Co3JaHMsA  HapAIMX  [OTOAKOB,  TpeOyIOT  BBICOKOKBaAMQPUIIMPOBAHHBIX
CIIeNMaAMCTOB U CIlelIaAU3VPOBaHHOTO 000PYAOBaHMs, YTO MOXKET OTPaHNYMBaTh
X IIMPOKOe pacnpocTpaHeHne. Kpome Toro, HeKoTopsle An3aHepCKye pPereHs
MOIYT OBITb OrpaHMYeHBl B CUAYy OCOOEHHOCTeNl MCIOAb3yeMBIX MaTepuaaoB U
KOHCTPYKTMBHBIX orpaHmdeHmii. OgHako ¢ pa3BUTHEM TeXHOAOTUI M MaTepuaaoB
Iapsmnye IOTOAKU IIPOAOAXKAIOT Pas3BUBATLCS, Ipejaarasi HOBbIE BO3MOXKHOCTU
AAs AM3aliHa U yAydIieHus GyHKIMOHAaAbHOCTY BHYTPEHHIX IIPOCTPaHCTB.

3akao4dyeHue

C mosBAeHMEeM HOBBIX TEXHOAOTUI ¥ MaTepuaaoB OXIAAETCs AalbHeNIee
pasBuTMe MapAIMX IIOTOAKOB. byaymme TeHAeHIMM BKAIOYAlOT B ceOs
yAy4IlleHHBle MeTOABl M3IOTOBAEHMs, OoJee IIMPOKUI BBHIOOP AM3alTHEPCKMX
peILIenunii ¥ MHTeTpanuio C YMHBIMI TeXHOAOTUAMU AAsl YIIPaBA€HN: OCBEeIeH/eM
u xammaroM. llccaegosanme m paspaboTKa KOHLENUMM HapsAIIuX IIOTOAKOB
OTKPBIBAIOT HOBBIE TOPM3OHTHI B 004aCTU TOPOACKOIO AM3aliHa ¥ apXUTEKTYpPBhI.
[Tapsampe MNOTOAKM NPEACTaBAAIOT MHHOBALIMOHHBIM II04AXO4 K CO34aHMIO
YCTOMYMBBIX ¥ DPTOHOMUYHBIX TOPOACKUX cped, 1103BoAsAsA  D(PPEeKTUBHO
JCIIOAb30BaTh ~ BepTUKaJAbHOE  IIPOCTPAaHCTBO U CMsAr4as  OpoOAeMbl
IIepeHaceAeHHOCTI ¥ OIPaHMYEeHHBIX pecypcoB. BHeapeHne KOHLeNIuM napsmux
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IIOTOAKOB  IpealiodaraeT  MHTerpanuio  COBPeMEHHBIX TEeXHOAOIUI,  ydeT
DKOAOTMYECKMX acClleKTOB U  ajdanTaluio K IIOTpeOHOCTSAM — pa3AMYHBIX
COLIMOKYABTYPHBIX TIpPyIIl. KaroueBble acHeKTbl YCIEIIHONM peaau3aliyi DTON
KOHILIENIINU BKAIOYAIOT B CeOsl y4eT WHXKEHEPHBIX U CTPOUTEABHBIX aCIIeKTOB,
pa3pabOTKy YCTOMYMBLIX MaTepuaAoB, a TakKXKe COLMaAbHOE B3alIMOAEVICTBUE I
BOB/eueHNe >KuTelell B Ipouecc (POPMUPOBAHUS TOPOACKON cpeabl. Takum
00pas3oM, napsiiye IOTOAKN IIPeACTaBAAI0T cOOOM MepCleKTUBHOe HallpaBAeHNe B
COBPEMEHHOM TOPOACKOM I1AaHMPOBaHUM, CIIOCOOHOe oOecreduTh DalaHC MEXAY
qDYHKHMOHaAbHOCTbIO, DCTETUKOM U YCTOMYMBOCTHIO TOPOACKOV CPeABI.

Cnmcoxk anreparypsl

1. VIacTUTYyT CTpOMTeABHBIX TeXHOoAOTuil. [ubkas TenaomsoAsnys Ha OCHOBe
aspores AAsl IpUMeHeHNs B 3aaHusx // Yausepcuter Canresaro-ge. — 2015. — T. 10, Ne 4.
— C. 369-376.

2. Komnocreaa. PazpaboTka HOBOrO, ®KOAOTMYECKNM YMCTOTO ¥ 9DKOAOTMIHOTO
KOMIIO3UTHOTO MaTepuada AAsl apXUTeKTypHBIX TpuMeHenuit. — 2017. — T.21, Ne 1. — C.
27-34.

3. Paul Christiane. Digital Art. — London: Thames & Hudson Ltd, 2008. — 129 c.

4. Tlapse HaTsKHBIE ITOTOAKN: ocobeHHOCTM 1 BuAbl. — URL: https://rosstroy-
potolki.ru/articles/paryashchie-natyazhnye-potolki/?ysclid=lsue8t36zh690398554. — (Jata
oopammenus: 05.01.2024).

5. Aazapes VI.A. VIHHOBallMIOHHBIe MaTepMaAbl UM TEeXHOAOTUM B COBpeMeHHOM
crpouteanctse. — M.: ApxurexkrypHoe usgareancrso, 2019. — 238 c.

6. Makaposa H.B. Dcretuka n ¢ynkumonaabHocts: CoBpeMeHHbIe TeXHOAOTUM B
uHrepbepe. — M.: Mzaareancrso "Crpoiika"’, 2021. — 155 c.

7. Pooxos IILA. m ap. Hosble TpeHabl B apxuTeKTypHoM ausaiHe: Ilapsmume
IIOTOAKM U UX poab B uHTepbepe // Kypnaa «Cospemennas apxurtekrypa». — 2018. — T.
12, No 2. — C. 45-56.

8. Ceaesnes A.C. Marepuaasl 4451 Au3aliHa MHTePLEPOB: DBOAIOLNA U TeHACHIIVIA.
— M.: MsaareancrBo "Apxurektypa XXI Beka", 2020. — 198 c.

9. Webber D. Suspended Ceilings: A New Paradigm for Modern Interiors. —
Oxford: Architectural Press, 2017. — 175 p.

10. Bepemarnu M.B. IIpumeHnenne coBpeMeHHBIX MaTepuaAoB B AM3aliHe ITIOTOAKOB
/| ApxutekrypHsble TexHoaorun. — 2016. — Ne 3. — C. 22-29.

IIpobaemul undiceHepHoll epagpuru u Problems of engineering and
npogheccuonanvrozo obpaszosanus Nel (72) «2024 66 professional education Ne] (72)+2024



ISSN 2220-685X Hnocenepnix epagura scone xaciou oinim npoonemanapvr Nel (72) « 2024

Avitoakeia Kanan

A.H. T'ymuaes amvindazor Eypasus yammoix ynusepcumemi, Acmana, Kasaxcman

E-mail: aitolkyn_dauletovna@mail.ru

KaakpiMaabl TeOeaep: XaHa AM3aliHHBIH OOAalllaFbl

Angarna. Makasaga KaaKbIMaAbl TeOeaepAid 4aMy TapuXbl, OAapAblH OacTaIrIKbl
nariga OOAyblHaH Kasipri 3aMaHFBl MHHOBALIMAABIK TEXHOJAOIMsAAap MeH oJapAbl >Kacay
YIIiH KOAJaHBIAAaTBIH MaTepualjapra JeiiH KapacToeipblaagbl. KaaxpimMaasl Tebeaep
3aMaHayM MHTepbep AM3aliHbIHAAFBl €H KBI3BIKTHI KoHe MHHOBALMAABIK YpaicTepain Oipi
0oapln TaOblAaAbl, OA KEHICTIKTI ©3repTill KaHa KOIMaliAbl, COHbIMEH KaTap coyJAeT
KOMITO3MIVISICHIHBIH MaHBI3Abl DA€MEHTI peTiHAe KbI3MeT ereai. Iloanmepaep MeH IIbIHBI
TaAIIBIKTap CHUAKTBI >KaHa >KeHia MaTepuaajgapabl KOAAaHYAbIH apKachblHAa KeHiHeH
TapaaraH Oya TeOeaep caaMakChl3 acep >Kacayra >KeHe MHTepbepre TepeHAIK KOCyra
MYMKiHAIK Oepeai. Tapuxmu KOHTeKCTTe KaAKbIMaAbl ToOeaep caATaHaT IIeH CoH-CaATaHaT
Ce3iMiH Kacay YIIiH Ilali4aAaHblAAbl, ad 0AapAblH 3aMaHayyu KOAAAHbLAYbl KOMMYHAAABIK
KBI3METTePAl >Kachlpy, >KapblK ocepAepl MeH aKyCTUKaAbIK Kacuerrepal >Kacay YILiH
TYPFBIH YII JKoHe KOMMEPUMAABIK IalijadaHyAbl KaMTUABL. AcIiaAbl KOHCTPYKIMsAAap
CHUSKTBI TeXHOAOIMSAAApABIH JaMybiMeH Oya TeOeaep KoadaHyda KOA >KeTiMAL >KoHe
apTypAai 00aapl. Herisri apTHIKIIBIABIKTap - OpHATyABIH KapanaibIMABLABIFBI, Oipereii
AVI3aViH IIeNliMAepiH >Kacay MYMKIHAITN >KoHe >KaKcapTbhlAraH akycCTuka. /erenmen,
AVI3alH LIeKTeyAepi JKoHe TeXHMKAABIK KbI3MeT KOPCeTyAeri MyMKiH KMBIHABIKTAP CUSKTEI
Oipkatap kemImizikrep Ae Oap. KaakbpiMaabl TeOesep MHTepbep AM3AaHBIHBIH DA€MEeHTI
faHa eMeC, COHbBIMEH KaTap TOABIII KeTyAl IIeIlyAiH >KoHe TiK KeHICTIKTi naijaaaHyablH
’)KaHa oJiCTepiH YCBIHATBIH TYPaKThl KaJdaAbIK AM3aiiHHBIH MaHBI3ABl acIeKTici OOABII
TaObLAAABL.

Tyiin ce3aep: KaakbiMaabl TOOeaep, AU3aliH, AeKOp, MHTephep.
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Floating ceilings: new horizons of design

Abstract. The article examines the history of the development of suspended
ceilings, from their initial appearance to modern innovative technologies and materials
used to create them. Suspended ceilings are one of the most interesting and innovative
trends in modern interior design, which not only transform the space, but also serve as an
important element of the architectural composition. These ceilings, which have become
widespread thanks to the use of new lightweight materials such as polymers and
fiberglass, allow you to create a weightless effect and add depth to the interior. In the
historical context, suspended ceilings were used to create a sense of grandeur and luxury,
while their modern use includes residential and commercial use to hide utilities, create
lighting effects and acoustic properties. With the development of technologies such as
suspended structures, these ceilings have become more accessible and diverse in use. The
main advantages are ease of installation, the ability to create unique design solutions and
improved acoustics. However, there are also a number of disadvantages, such as design
limitations and possible difficulties in maintenance. Floating ceilings are not only an
element of interior design, but also an important aspect of sustainable urban design,
offering new ways to address congestion and utilize vertical space.

Keywords: floating ceilings, design, decor, interior.
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KymMmcak xmnha3abl )ko0asay Ke3iHAe aKITapaTThIK
TeXHOAOIMAAAP AbI KOAJAHY

AnBgarna. Makasaga >xymcak >kmhaszabl >kobOadayAblH >KBIAJAaMABIFBI  MeH
MKeMJiJiriHe KOMBLAATBIH >KOFaphl TaJlalTapfa OalldaHBICTBI 3aMaHayM akKllapaTThIK
TeXHOAOTUAAAPABI KOAJaHY  ©3€KTiliri  KapacThIpbLAFaH. MamaHgaHABIpBIAFaH
OargapaaMaablK >KacaKTaMa JaMy IIpOlleciH >KblaJdaMJaTy¥a, OHBI OHTalldaHABLIPY¥a,
COHgall-aK D0o/alaK eHiMAepAiH erKell-Terkeiili 9CKU3AepiH JKacayra MYMKIiHAIK Oepeai.
3D Mogeabaey >KoHe BUpPTyaaabl IBIHABIKTHL (VR) enrisy sxmhas enepkaciOine >kaHa
MYMKiHZiKTep amraanl. JKuhasapr sxobaaaysa 3D Mogeabaey >KoHe BUPTYaaAAbl IIBIHABIK
(VR) cuakTel 3aMaHayM TeXHOAOTUAAAPABIH KOAAQHBIAYBIHBIH apPThIKIIBLABIKTapPbI
TaAKblaaHraH. bya ogicrep amsaiinepaepre oHIMHIH HaKThl KOPIHICIH >Kacayfa, OHBIH
DPrOHOMUKAABIK TaJallTapfa COMKECTIrH TeKcepyre >KoHe AM3aliH IIelliMAepiH oHau
Ty3eTyre MYMKiHAik Oepeai. Kumhasabr >xobazay kesiHge OHBIH (PYHKUMAABIK >KoHe
DCTETUKAABIK epeKIlIeJikTepiHe epekile Hazap ay4apblablll, DPTOHOMMKAABIK TaAalTap
MaHBI3AbI pea aTkapaabl. Makasaga 3D Max OaraapaaMacbiHga KacaAraH >KyMcak >kmhas
OHIMJEpiHIH yII ealleMAl MOJeAbaepi MeH OJAapAblH MHTepbepAe BUPTyaaAbl Typae
OpHaJacybl KepceTrizeai. bya TexHoaorusaaapasl >kobasdayablH OapAbIK Ke3eHAepiH
JKeH1AAeTill, KaTeAiKTepal aaAblH ady MeH TYTBIHYIIBLAapPABIH Ka’KeTTiAIKTepiHe TOABIK
’Kayan OepeTiH eHiMJep >Kacayfa MYMKIiHAIK Oepeai. AKIapaTThIK TeXHOAOTUAAAPABIH
KOMeriMeH >KacaaraH MOJeAbJep YaKbIT IIeH Kap>KbIHBI YHeMAeN OTBHIPBII, ©OHIMHIH
callacblH apTThIpaAbl, COHAAlM-aK TYTHIHYIIBIHBIH BIHFAMABIABIFBI MEH 9CTeTUKAABIK
TadalTapblH TOABIK KaHaraTTaHABIPYFa MYMKIHAIK Oepeai.

Tycri: 21.02.2024.; J)Kenaeaai: 04.03.2024; Makyagasanr: 12.03.2024; OnaaiiH K04 xeTiMmai: 30.03.2024
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Tyiin cesaep: xmhasapl Moaeabaey, AusaiiH, >XKyMmcak >Kmhas, SproHomuxa,
aKIapaTThIK TeXHOAOTUIAAP, BUPTYaAAbl IIBIHABIK.

Kipicmie

AKITapaTTBIK TexHoAorusaap >Kmhasabl >koDasay IIpolleciHAe MaHbI3AbI
OpbIH adaabl. bIHFaiiabl, epexille >KoHe HCTeTUKAABIK >KyMcak >kmhas >kacay yIIiH
AuzaliHepaep Oscekere Ka0iaeTTi eHiMAepAiH acCOPTMMEHTIH yHeMi >KeTiaaipyre
JKoHe KeHeNTyre, >KaHa AM3aliH ChI3BIKTapbIH >Kacayfa KeIl KYII caAybl Kepek.
Kunhaszapr xobasayra apHaaraH OipkaTap apHalibl Oargapaamadap Oap, COHBIH
apKacblHAa 3aMaHayl, bIHFallAbl >KoHe IIpakTMKaablK >kmhas Oeamexrtepin >kacay
IIpolleciH  eAdyip a3alThIIl, >KeHiAJeTy >KoHe TallChIpMaHBbIH OpPbIHAAAYBIH
KeeaaeTy, oaap >Kail FaHa TOABIKTBIPBIIT KaHa KOlMali, COHbIMEH KaTap 0eAMeHiH
MHTepbepiH e3repre aadaabl. O3ipAeHreH OarjapaaMadap ©Ooaamakrta >kxmhas
IIBIFapbIAaThIH Kypaeai popMasapAblH DCKMU3JepiH >KobaaayFa MYMKIHAIK Oepeai
[1, 2]. Kuhazasl, aram anrkaHga >KyMcakK >kmhasabl koDaaay Ke3iHAe OFfaH
KOVIBIAAThIH TaJallTapAblH KeIlleHiH eckepy Ka’KeT: 94eyMeTTiK-9KOHOMUKAaABIK,
(PYHKIIMOHAAAbl, ©OHAIPICTIK-TEeXHO-AOTUAABIK, 9SPrOHOMMKAABIK, KOHCTPYKTUBTI
’KeHe acTeTMKaablK. HaxTer emipge >xmhasabl 5kobaaay, aalibiHAay >KeHe Oaraday
IpolieciHje ©3iHAIK epekIeaikTepi Oap >koHe Kasipri 3aMaHrbl >k1nhas eHiMAepiHae
KOpiHic TabaThIH TaAdallTapAblH OapABIK >KMBIHTBIFBI ecKepiaeai.

bya TtasanrtapabslH Oapablfbl OKIlayaaHOaliAbl, Oipak Oip-OipiMeH TBIFBI3
OaliaaHpICTa, ajgaM AeHeCiHiH KYPBIABIMABIK epeKIIeAiKTepiH >KoHe OHBIH
puU3MKaABIK MYMKiHAIKTepiH eckepe OTBHIpHI, >KnhasAblH eH YTBIMABL TYpiH
aHBIKTalIAbI, SIFHU DPTOHOMUKAABIK TaJarrap: AHTPOIIOMETPUSABIK,
PU3MO0A0TUAABIK KoHE TICUXOPU3NOAOTUAABIK.

MeToao0a0rmst

bya 3seprreyae xuhasap xobasayda KOAJaHBLAATBIH — aKHapaTThIK
TEeXHOAOIMSAAAPABIH TUIMAIAINI MeH apTHIKIIBIABIKTapblH 0Oarasay yumin 3D
MogeAabAey OaFgapaaMadapbIiHBIH KOMeTiMeH HaKTBI JKyMcak >Kmhas eHiMaepiHiH
IIPOTOTUITEPIH >Kacay Iporieci 3eprreasi. Epekmre naszap >xymcak >kmhasabiy
DPrOHOMMKAABIK TaJallTapblHa, COHBIH illliHAE aJaMHBIH AeHe KYPBLABIMbIH ecKepe
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OTBIPBII, K00aAayAblH FRLABIMU HeTidgepiHe aygapblaabl. JKymcak >xmhasabiy yiin
eAllleMAl MogeabdepiH >kacay ymiH 3D Max 0OaragapaaMacsl KOAAAQHBIABIIIL,
MOJAeAbAePAlH IIilIiHAepl, KoaeMAepi, MmaTrepuaajapbl MeH TycTepi TaajaHABL
Buprtyaaapl meiHABIK (VR) TeXHOAOIMACH apKblAbl AalibIH MOAeAbAep OaraAaHbIII,
MHTepbepJeri OpHaJacyblH Kepyre MYMKiHAIK Oepiagi. bya teciagep >xmhas
©HIMAepiHiH 9proHOMMKackl MeH PYHKIIMOHAAABIFBIH TeKCepyTe KOMEeKTecCTi.

Kymcak xmhas enimaepiHe Tikeaell KOMBLAATBIH TaJalTapAbl TaaAail
OTBIPBLINI, €H aJAAbIMeH >KoDaday Ke3iHAe aHTpoIoMeTpus, ¢U3NO0AOTH,
UH>KeHepAiK IICUXO0AO0TUsI AepeKTepiH KOA4aHa OTHIPHII, KithaszAblH Mealepi MeH
KaAbIIITacy MHpolleciHAe Heri3 004aThlH DProHOMIKa TeOPMSCHIHBIH epeskeaepiHe
Heri3geAayi Kepek. DproHOMUKAaAbIK, TaJallTapAbl €CKepy acipece agaM y3aK yaKbIT
OariaaHbicTa 00AaThIH OyIIBIMAApPABL, SIFHM OTBIpYFa >KoHe >KaTyFa apHaAfaH >kXmhas
OylibIMAgapbIH >KODasay KediHge eTe MaHbI3Abl [3]. DproHommka-Oya Tyracrai
aAraHga ©Mip Cypy KeHICTIIH YIMBIMAACTBIPYFa KaTBICTBI KypAeAal YFBIM.
DproHOMMKaAbIK >krhas KOMNaKTThl, BIHFallAbl, TYPAEHAIPTIII >KoHE KeIl
PyHKIUAABI O00Aybl KepekK. Ocbl TadanTapAblH OapABIFbIHA MOAYAbAIK >KyMcak
JKUBIHTBIKTAp >Kayall Oepeai, oaap TadanTapAblH >KUBIHTBIFbIHa OallAaHBICTBI
TaHAaJaAbl )KoHe KOAJaHbLAaAbl. "DProHOMMKAABIK >KyMcak >Kmhas" yroIMbI Oya
OHIM adaM JeHeCiHiH KYPBIABIMABIK epeKIIeAikTepi MeH OHBIH (PU3MKAABIK
MYMKIiHAIKTepiH ecKepe OTBIPBIII JKacaAFaHbIH Oiagipeai. DproHommka epexeaepin
eckepe OTBIPBIII JKacadfaH >KoHe >KacadfaH AuBaH >KyMcakK >Kmnha3sablH
cunaTTaMaJapblH OipikTipyi kepek. EH aaabpiMeH, 04 BIHFallAbl, bIHFallAbl OOAYBI
KepeK: AFHI agaMHBIH AeHe caaMarbl (OTHIPY, XKaTy) AeHeHiH OapAbIK aiiMaKTapbIHa
YAKeH >KyKTeMe >KacaMall, Oipkeaki OeaiHyi kepek [4]. Aaam ar3achl-Kypaeai
AVIHAMMKAABIK >Kylie. DProHOMIKa CTaHAAPTTapbIHbIH YCBHIHBICTAPBIH €CKepMels,
Ayphic  KoDasaHOaFaH >KeHe ©HJipiareH >kyMcaK >kmhas cTpecc men
IICUXOAOTMSIABIK, BIHFalIChI3ABIKTBIH KO3i 001a aaaapbl.

Taakblaay

Kymcax >xmhasapl sxobazay Ke3diHAe aKIapaTTHIK TeXHOAOTHUsAApFa YAKeH
TalanTap Kolibliaabl. ©OHiIMHIH Oip Hemece Oacka TYpiH >kacamac OYpbIH, OHBIH
OeliHeciH >kacay Kepek. bya KakeTTi OOBeKTiHi Bu3yaamsanusilayra, op
CaHTUMETPAl YCaK-TyMeKKe JAeliH olllayfa, KaTeaepal, KeMIIiAikrepal aHbIKTayFra
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JKoHe TyseTyre, Au3aiiH IIpOlleCciH >KeHiageTyre MYMKIHAIK OepeTiH OCBI
TeXHOAOIMsAapAbl KOAdaHy, Oya >kmhasablH carlacblHa o4aH opi OH acep eteai [5].
Bupryaaapr mbiHABIK (VR) sxene 3D Mogeabgey CHMAKTBI >KaHa TeXHOAOTUsAAApP
MHTepbep HapbIfbiHa KeOipek eHyJe [6]. 3D Mogeabaey Oargapaamasapbl mikadp
’knhaspiH >k0Dasaysa KeHiHeH KoaaaHblaagpl. Kasipri yakeiTTa >kyMcak >kmhas
YIIiH apHaiibl OardapaaMadap >Kok. CebeOi >xyMcak >kmhasablH yII eareMAi
KOH(}UTypalMsChl KOpIlycka KaparaHaa oa4eKaliga Kypdaeai. Ci3 OargapaaMaabik
’KacaKTaMaHBI-TIapaMeTpAiK MPUHINI OOMBbIHIIA >KYMBIC iCTeNTIH >KoHe IIKad
’knhaspiHa  apHaaraH kmhasabpl  >KkoOaaayra  apHaaAfaH — (PYHKIIMIOHAAABI
OargapaaMadapabl KOAJaHa adachld, COAaH KeliH oaapAbl >Kymcak >kmhas
MoJeAiHe allHaAABIPBII, HaKTblAail adackis. JKymcak >ximhas sxacay niporecinge 3D
MoJeAaiH >xoDajay Ke3iHAe, eH aAAbIMeH, ©HIMHIH KeleMi MeH (pOpMachiH ecKepy
KakeT. 3D ausain OargapaamasapbiHga OapablK KakeTTi (QyHKIusAaap Oap
(keaeMai OeTTi Tazaaay; Kypaeai mintingepai skobaaay). Oaap cisre marepnuaaabl,
KaIlTaMaHbl, TYCiH ©3repryre, eH >KaKChl KOMOMHAIIMSAHBI TaHJ4ayFa MYMKIiHAIK
Oepeai. 3D Max OaraapaamacelHAa >KacaAfaH AMBAH >KOOACHl VI eAlIeMAi
HpicaHHBIH mpoTotui "Arflex Claudine L sofa" ausaner Mogeanaenai (Cyper 1).

Cyper 1 - 3D Max OargapaaMacbIHAAFbI AMIBaH MoJeAi

AuBannubly, 3D Mogeain Kypy Oipmnama >KybIKTall >Kacadybl MYMKiH,
COHABIKTaH OHIMHIH >KaAIlbl KOpiHicCiH Oarasayra raHa KbI3MeT eTeai. /JereHmen,
OHBIH KOMeETIMeH AVBaH CHUAKTBl ©HIMHIH KOAeMAl MOJeAiH HaKTbl eAlleMaepre
colikec >KoDaaayra ©Ooaaabl [6]. Ym eamemai OeiiHeaey  (PYHKIIMACHI
oOBbeKTidepMeH epKiH XYMBIC icTeyre, 0AapAbl KeHIiCTiKTe >KBIAXKBITYFa >KoHe Ke3-
KeAreH maiigaabl OyphlIITaH Kepyre MYMKiHAIK Oepeai [7, 8]. Ym eamemai
oObekTiHig nmpororumi —"Arflex It" >xmhas xommanmsaceibiH "Arflex Claudine L
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sofa" aguBaHbI oHBIHAH XoHe 3D Max OafgapaamacsiHAa JKacalFaH MOAeAl COABIHAH

(Cyper 2).

Cyper 2 - Y1 eamemai oobektiniy nmpotoruti: "Arflex Claudine L sofa" ausans! (0H
’KaKTa) JKoHe >KacaaraH Mogeab 3D Max OaraapaamacbiHga (€O >KaKTa)

AVBaHHBIH 5CKNU3iH >Kacay yuniH 3D AmsaiHBIHBIH OipiHIII Ke3eHiHAe OHBIH
eAllleMAepi MeH eAlleMAepi Typaabl IIenIiM KaOblagay Kepek, o4ap eH alAbIMeH
OHIMHIH JM3alfHbIHa >KoHe IIillliHiHe (Ty3y HeMece OYPBIIITBHIK) OallAaHbBICTEI.
Moaeabain 6apAbIK KYPBIABIMABIK epeKIlleaikTepi aHbIKTaAFaHHaH KeliiH eHiMHIH
e/AllleMJepi ecernredeai, OODBEKTiHI YII eAllleMAl MoJeabAeyre Kipice aaachls.
Mogaeabaey mpolieciH >KeHiAdeTy YIIiH AMBaHABI OHBIH Kypamgac OeaikTepiHe
aOcTpakTidi Typae 0OeaAy KepeK: OPBIHABIKTapbl, apTKbl >KAaCTBIKTapbl, LIBIHTAK
cylteHimni, Tipek Herisi. Kepneki ymr eamemai HblcaHBI Oap KepiHiC Tepe3eciHiH
mHTepQeiiCiHiH CKPMHIIIOTHI KOpCeTiareH, OHAa KOMIIOHEHTTepre 0eAiHreH >KyMcak,
>knhasabiyg (AMBaHHBIH) )K0DalaHFaH eHiIMiHIH MbIcaabl KepceTiareH (Cypert 3).

Cypert 3 - KepHnexki y11 eanemai HpicaHbl Oap KepiHici: 1 —apTKbI >KacTBIKTapbl; 2 — >KaCThIK,
OPBIHABIKTAPBL; 3— IIBIHTAK, CYMeHili; 4 —TipeKkHerisi
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AVBaHHBIH VI ©AlleMJl MOAeAiH KYPYAbIH aAfalllKbl KaJaMBbI—KacCTBIK
OpPBIHABIKTApbIH >koDasaay. Ocpl  Makcatta 3D Max 0OaraapaamacbhIHBIH
nHrepdericinge 0i3 >kacay KOMBIHABICBIH, COAaH KeliH reoOMeTpUsHBI TaOaMBbI3.
AmiblamMaabl  MasipdeH 0i3 KeHeWTiATeH IIPUMHUTUBTepAi TabaMbl3 >KoHe
ChamferBox HbicaHBIH TaH4aiMbI3. llekmaey mapameTpaepiHie SproHOMMKara
colikec eameMaepin >xazambls (Cyper 4).
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Cyper 4 - Modify komannaceiven Viewport nunTepdelicinin ckpuHmoTsl: 1- "Vertex" (HykTenep);
2— "Edge" (xaObipramnap)

ExiHmi Kagam-AMBaHHBIH KaKTayblH Mogeabgey. Oa yIIiH KaXKeTTi
eAllleMJep MeH ealleMmJaep (OeTrepai geHreaextey) Oepiaeai. JuBaHHBIH KaAraH
DAEMEHTTepl g€ OCblaall MOAeAbJAeY aATOPUTMIMEH >KacadaAbl: IIBIHTAK CyMeHili,
apTKBI JKaCTBIKTapPhl, )KaCThIK OPBIHABIKTapbIKoHe KacThIKTap [9].

[IyHxbIpAapABl COHAIK TyliMedepMeH >KabOaThlH >KnhasablH TOKBLAFaH
JKaOBIHBIHBIH ~ KaTTBl ~ MHUKpoOafjapAaMachlH —>Kacay YILIH  >KacTBIKTapAa
aanpiHgaaraHn ChamferBox moauduxanmsacer >kacasaapl. Ocel MakcaTtTa editable
Poly wnplcaHbl TypaeHAipideTiH Mogeaspre aiiHadaabl. Swift Loop ¢yHKUMsCHH
KOAJaHa OTHIpHII, "vertex" (Dakbliay HyKTeAepiHiH) >kKaHbIHAA KocbiMmImna "edge”
(oOBeKTigeri KOCBIMIIA CBI3BIKTap — >KMeKTep) Kocbldadbl. Hblcanra KochbIMINa
"edge" kocy mponeci 6ap Modify komaHgachIMeH TaKTaChIHBIH MHTepQerciHiH
CKPMHIIIOTHIH KepceTeai. KyMcak DaeMeHTTepai KYPYyAblH Keleci Ke3eHi-OapAbIK
Oakbllay HYKTelepiMeH KUBIABICATBIH KaObIpradapAbl TaHJ4ay S-IIi cypeTTe
KOpPCeTiATeH.
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Cyper 5 - [Ipoexiusaablk Tepese nHTepdericiHig CKpMHIIOTH: 1 — 6aKblaiay HyKTeAepiH
KeCiIl OTeTiH IIeTTep

IImkoBKaHBI KYPYABIH COHFBI Ke3deHi peTiHde Extrude ¢ynkmmscs
KOAJaHblAaAbl, MYHJAA OChl KaObIpradapAbl Oacy apKblAbl >KYMcaK 9AeMeHTTe
KakeTTi apan (Oykremeaep) >kacaaaapl (Cyper 6). AuBaHHBIH asgKTapblH >Kacay
(Mogeanaey) yuiH Create — Geometry xoiisiHABICEIHAQ Modify KoiibIHABICEIHA OTIII,
asKTBIH ITiIIiHI MeH OypbIlIbIH perTey apKblabl Cylinder HplcaHBIH TaHAQY KepeK.

0%

P T

Cyper 6 - Y1 eammemMAi >KacToIK Mogeai 6ap mpoekumsaask, Clay Tepese IIpOeKIACBIHBIH
CKPMHIIIOTHI

3D ausainiH OargapaaMadblK >KacaKTaMachIHBIH (PYHKIIVIOHAA-ABIFBI OCBI
yTUAWUTaFa EHIi31ATeH TyCTepAiH YAKeH IIaAUTPachblHBIH apKacbhlHAa >KyMcak
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’kmnmhasapl KallTayFa apHaAfaH TycC IIelIiMJAepiH Tamallla TaHAayfa >KoHe COA
apKplAbl ©HIMAl opTypai Bapuanmsdapda >kKoDasayfa MYMKIHAIK —Oepeai.
OOmpekTiHiH (4MBaHHBIH) MaTepUaAblH TaljaFaHHAH KelliH OHBIH CBIPTKHBI TYpiH 3D
Max ¢opmarbiHaa KaliTadaiiMbpl3. Marepuaaasl TaHAay OOJMBIHINA >KYMBICTBI
Oacray ymiin 3D Max-ta material Editor peaaktops icke kKocblaaabl. 3D Max
material Editor matepnaa peaakTOpbIHBIH TeKcTypadaphbl Mogeabre Kuiaeai (Cypet
7).
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Cyper 7 - Material Editor pegakTop nnTepdercinii CKpMHIIOTHI

Corona MTL Herisri KYpBIABIMBI >KacadaAbl, OFaH TeKCTypaAblK KapTaJap
Ke3eKTeCill KOCblaabl. TeKcTypaablK KapTadap-TponeaypaaslK >KOAMEH KacaaraH
pacTpablK Keckingep. Oaapabl 3aTTapAblH OeTiHe >Karyfa HeMece KaIlTay
MaTepuaAbIHbIH KacKeTTepi MeH TyC CXeMacChlH ©3repTy YIIiH IaligadaHyra 004aabl
[10].

Mpicaael, Falloff Texkcrypaabplx KapTacsl MaTepMaAAblH >KBIATBIPABIFBIH
(’kapkbpIpayblH) MMHUTalusAAanAbl, Bump Kaprachl MaTepmaara Keaip-Oyawip,
Oipkeaki emec, MbDKbIAFaH ocepiH Oepeai. COHFpI MaTepmaaja >KbIATBIPABIFBL Aa,
KeAip-OyAbIpABIFEl 4a Kepinyi ymrin Falloff kapracein >xene Bump kapracein Mix
KapTachIMeH apaaacThIpy KakeT. MarepmaaablH CBIPTKBI TYpPiH >KaKcapTy YIIiH
OHBIH TyllickeH >Kepaepinge (Oipikripy) koceimina Corona triplanar xapracs
KOAJaHblAaAbl, OCblAaiilla Oip >Ka3bIKTBIKTAH eKiHI >Ka3bIKTBIKKA  ©Ty
OpBIHAApbIHAAFBl KYPBIABIM Teric 0oaaabl. Diffuse yscpiHa composite KapTacbhiH
KOCY apKblAbl aAbIHFaH MaTepualAblH TYCiH e3repTyre 6oaaapl (Cyper 8).
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Cyper 8 - Jaitbia KacceTasapsl 6ap material Editor maTepdericiiy CKpMHITIOTEHI
(MaTepmaaAbIH TYC KapTachl)

9JeTTe, ic JKy3iHAe KOpiHiCcTi (BUpPTyaaabl KeHICTiKTi) TeKCTypaAbl
HBICAHAApPMeH MoJeAabJAey KeTKiAiKkcida — oObekTiHi Oeariai 6ip OypbliTa KepceTy
KepeK, 04 VIIiH >KapblK IIeH Kamepa KaxkeT. KamepaHbl coTTi opHaaacTeIpa
OTBIPBIN, CaxHaHBIH IIIbIHAMBI, aKdapaTThIK >KoHe TapThIMAbI OOAyblHa KOA
JKeTKizyre 00aaasr [11].

3D Max >KYMBICLIHBIH COHFBl O©Airi COHFBl peHAepal >Kacay OOABIII
Tabblaaapl. KebOinece komImpioTepaik rpadpukaga (KOpkeMAiK >KoHe TeXHUKAABIK)
pengepunr (3D pengepunr) gamspiraHn 3D caxHacbhlHAa >KaAmak CypeT-CaHABIK
pacTpABIK KecKiH >Kacay Aell TyciHiaeai. Busyaamnsaiis - 0ya KOHTeKCTeri CMHOHUM
[12]. MogeabaeHreH yIlI ealieMAi OObeKTiHIH D PrOHOMUKAABIK KaceTTepiH HeMece
epeKIIeAikTepiH earreM (MaciiTa®) KaTBIHACBIH cCaKTall OTBIPHIN, OOBEKT IIeH
3epTTeyIIiHi Oip BUPTyalabl OpTara OpHaJlacThIpyFa MYMKiHAIK OepeTiH apHaiibl
>KaOABIK IeH OargapAaMaablK >KacaKTaMaHbl KOAJaHy apKblabl Oaraaayfa 00AaAbl.
Bupryaaabl opTaHbl Kypy YIIiH BUPTyaAAbl IIBIHABIK AYABIFAChl, KOHTpPOAAepAep,
KaMepaJap apHalibl OargapaaMadblK >KacakTamMaMmeH Oipre KkoajaHblaaabl- Unreal
Engine, Unity >xoHe T1.0.

Y eamemai HpIcaHAApABI iCKe achIpy YIIiH cidre mbpiHadap KaxeT: Unreal
Engine 4 >xone Datasmith. Datasmith - 6ya 3D Max TekcTypacel Oap yuI eamemMAai
HpicaHAapAabl (kepiHicti) Unreal Engine 4 caxHacblHa TypaeHAipyre MyMKiHAIK
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OepeTiH 111aruH (Kypas). DproHOMIKaAbIK KacueTTepAi HeFYpAbIM CeHiMAl Oarasay
YIIiH >XyMcak XmhasaslH ymr eamemai mogeai 3D Max aaapH asa koOalaHFaH
JKOHe KOpHeKi MHTephep caxXHacblHa ®KcIopTradaasl. Datasmith KypaawH
KO/AJaHFaHHAH KelliH KepiHiC HbICAaH MarepuasljapbIiMeH Oipre TypAeHAipiaeai
>koHe datasmith keHeriTimiMeH cakTazaasl. Unrea 1 6argapaamasasik >kacaKTamMachlH
icke xocy datasmith kypaabsl apkbplabl OypbIH cakTaaraH Oapablk ¢aiiagapAabl
VMIMIIOPTTaMTBIH OOC AeHreil Kacayfa MYMKiHAIK Oepeai.

daitagapast Unreal Mogeabgep KiTalxaHacblHa >KYKTeIl, YILI eAlleMAi
MOJeAbjepai BBIOIIOPTKA (®KpaHJAa KOpiHeTiH Ky>KaT aliMarbl) CylipeIl amapy
apKBIABI Ci3 AVIBAaHABI €HI13€ OTBLIPBIII, MHTEePphep KOPIHICIH KaABIITACThIpa aAachl3
JKoHe OeaMegeri >XapbIKThl perrteil adaceld. CogaH KeltiH, VR yiriH apHaiibl
>KaOABIKTBL  (4AyABIFa, KOHTpOAJAepAep) KOAJaHa OTBIPBI, HPrOHOMMUKAABIK
Kacuerrepai OaradayfFa MYMKiHAIK OepeTiH OypblH >KOOadaHFaH OOBeKTiMeH
(aMBaHMeH) BUPTyaAAbl UHTepbepre Kipyre 004aAbl: eAllleMAep, eHAIpY, KopKeMAiK
acriexT (Cyper 9).

Cypert 9 - BupTyaaab! KeHiCTiKTe yII ©41IeMAl MOgeabAepAl KOpCeTeTiH peHaep
CKPUMHIIIOTHI

Hatiokeaep

AKIapaTTBIK ~ TexHoAorusdapaelH  >kmhasasl  >xobaaaysgarsl  OacTe
apTHIKIIBIABIFBL — OYA ©HIMHIH TOABIK KeaeMai 3D mMogeain Kypy MyMKiHAIri, o4
AU3aliHep/Aepre HaKThl ©HiIMAL >KoDaay aaAblHAA KaTeAiKTep MeH KeMIIlidikrepai
Ty3eTyre MYMKiHAIK Oepeai. 3D Mogeapaep >kmhasabiy eameMgepi MeH
HMilTiHAepiH HaKTBl KepceTin, opOip AeTaabai KepHeki Typde Oarasayra >KOa
amaAsl. Bupryaaasl IIBIHABIKTBL KOAJAHY apKbIABl KOAAAHYIIBL >kK1hasAblH
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Ju3UKaABIK KacKeTTepiH, OHBIH illliHAe SPTOHOMMKAABIK >KallABLABIFBIH BUPTyaAAbl
KEHICTIKTe TeKcepyre MYMKIiHAIK adaabl. bya TexHoaormsaaapasl KOA4aHY YaKbIT
IIeH Kap>KbIHBI YHEMAEYTe, COHAal-aK AM3alH LIelIiMAepPiHiH caracklH apTThHIpyFa
pikItaa ereai. JKmhasapr >kobOasayablH >KaHa TeXHOAOTMAABIK — Taciagepi
TYTBIHYIIBIAaPFa bIHFAMIABl 9Pl BCTETUKAABIK >KarblHAaH TapTBIMABLL OHIMAEp
’Kacayra MYMKiHAiK Oepeai.

KopbITbIHABI

Hoartmoxecinge 3D Mogeabaey >koHe Bu3yaaabl IIBIHABIK (VR) cuAKTEI
3aMaHayM akllapaTTbIK TexXHOAOIusldapAbl KOAJ4aHy BU3yaAAbl Oarasday VIIiH,
COHJall-aK OJAapAbl ©HAIPY Typaabl IIelliM KaOblagay YIIiH >XKyMmcak >kmhasabiH
IIbIHAVBl YII eAllleMAl MoJeAbAepiH >KacayFa MYMKiHAIK OepeTiHi aHBIKTaAABI.
AAbIHFaH MOJeAb ©HIMHIH OapABIK AM3aliH epeKIlleAiKTepi MeH IponopLusAapbiH
KepceTeli: MOAyAbAepAiH IilIiHAepi, MaTaHbIH KaTIlapJaphl, TaHAay, PUTUHITEP
JKoHe opaey. BupTyaaabl HIBIHABIKTEI MalijadaHy >kyMcak >kmhas enimgepin 1:1
MacmTaObIHAa KapacThIpyFa >KoHe Oarasayfa MYMKiHAIK Oepeai. bya Texnoaorms
AU3aiiH Ke3iHAe DPTOHOMMKAABIK >KoHe (PYHKIMOHAAABI IIelriMaepai Oarasayra
KoMeKTeceai, Oya ©3 Ke3eriHge Kap>KbIABIK >KoHEe YyaKpITIIa pecypcrapabl
anTapAbIKTall yHeMAeliai. JKuhasfa KoliblaaThiH TadalTapAbIH KellleHiHe CaliKec
Ke/AeTiH eH >KaKChl HyCcKalapfa apTBIKIIBIABIK Oepe OTBLIPBII, AM3aliHFa 94eTTeri
KO3KapacTel e3repTyre MYMKIHAIK OepeTiH apHaiibl >KacaAraH OarsapAaamasdapAbl
KO/AJaHa OTBIPBHII, >KaHa KOAAEKLIUSAAapAbl, AU3alHEPAiK CBI3BIKTapAbl >KoHe
>KyMcak >k1nhasablg skeke OeAiKTepiH >Kacay o914eKaliga OHall.
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Victioab3oBaHme MHPOPMAIIMIOHHBIX TEXHOAOII IPY IIPOEKTUPOBAHUN
MSTKOV MeOean

AnHOoTammss. B cratee  paccmarpmBaeTcs  aKTyaAbHOCTh — MCIIO/Ab30BaHMS
COBpeMEeHHBIX MH(POPMAIIMOHHBIX TeXHOAOTUII B CBSA3M C BBICOKMMM TpeOOBaHUAMMU K
CKOpOCTM ¥ TMOKOCTM IIpM HIPOeKTUpPOBaHUM MATKON MeOean. CrenmaansupoBaHHOe
IIpOrpaMMHOe o0ecIieueHNe 03B0AseT YCKOPUTD IpoLiecc pa3pabOTKM, ONTUMU3MPOBATh
ero, a TakKXe CO34aBaTb IIOAPOOHBIE HCKU3Bl OyAyIINX W3geauii. Bueapenme 3D-
MOJeANpPOBaHus U BUPTyaabHOU peaabHOCTU (VR) OTKpbIBaeT HOBbIE BO3MOKHOCTU AAs
MeOeabHOI  HpombiideHHOcTH.  OOCy>Kgaauch  HIpeuMyIecTBa  MCIOAb30BaHMNSA
COBPEMEeHHBIX TeXHOAOIMI, TakMX Kak 3D-MogeampoBaHue 1 BUpTyadbHas peaabHOCTDb
(VR) B npoexTupoBanun Mmedeaun. DT MeTOABI IIO3BOASIOT IIPOEKTUPOBIINKAaM CO34aBaTh
peaancTuIHOe MpeACTaBACHNe U3AeAVs], IIPOBEPATh €r0 COOTBETCTBYE SPTOHOMUYECKIM
TpeOOBaHMAM U A€TKO  KOPPeKTUpPOBaTh  KOHCTPyKTOpckme — pernenns. [lpn
IIpOEKTUPOBaHUM MeOean oOcoOoe BHUMaHUe yaeasercs ee (PYHKIMOHAABHBIM 1
DCTeTMYECKUM XapaKTepUCTUKaM, BaXKHYIO POAb UTPalOT SpTOHOMMIYecKue TpeboBaHus. B
cTaTbe IIpe/CTaBAeHBl TPeXMepHble MOAeAM U3AeANI MSITKON meOean, co3jaHHble B 3D
Max, u ux BUpTyaabHOe pa3MellleHNe B MHTepbepe. VIcmoab3oBaHme STUX TEXHOAOTUI
YIIPOIaeT BCe DTaIlbl IIPOEKTUPOBAHUs, MCKAIOYaeT OMIMOKM U IIO3BOASEeT CO34aBaTh
IIPOAYKIIMIO, IIOAHOCTBIO OTBEUAIONIIYI0 MHOTpeOHOCTsAM moTpeOureseit. Mogaean,
CO34aHHbIe C TOMOIIBIO MH(POPMAIIMOHHBIX TeXHOAOTUI, DKOHOMAT BpeMs U AeHbIU,
IIOBBIIIAIOT Ka4eCTBO IIPOAYKIINMM, a TakKe IO3BOASIOT B IIOAHONM Mepe yAOBAETBOPUTD
yA00CTBa 1 HcTeTndeckre TpeOoBaHMs IOTpeduTeAsl.

KaoueBble caoBa: MogeaumpoBaHue MeDeay, AusaiiH, MsArkas MeOeab,
DProHoMMKa, MHPOPMAaIMIOHHbIE TeXHOAOL.

Adilet Saparbek

L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
E-mail: adlet.saparbek@mail.ru

The use of information technology in the design of upholstered furniture

Abstract. The article discusses the relevance of using modern information
technologies in connection with high requirements for speed and flexibility in the design
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of upholstered furniture. Specialized software allows you to speed up the development
process, optimize it, and create detailed sketches of future products. The introduction of
3D modeling and virtual reality (VR) opens up new opportunities for the furniture
industry. The advantages of using modern technologies such as 3D modeling and virtual
reality (VR) in furniture design were discussed. These methods allow designers to create a
realistic representation of the product, check its compliance with ergonomic requirements
and easily adjust design solutions. When designing furniture, special attention is paid to
its functional and aesthetic characteristics, ergonomic requirements play an important role.
The article presents three-dimensional models of upholstered furniture products created
in 3D Max and their virtual placement in the interior. The use of these technologies
simplifies all stages of design, eliminates errors and allows you to create products that
fully meet the needs of consumers. Models created with the help of information
technology save time and money, improve product quality, and also allow to fully satisfy
the convenience and aesthetic requirements of the consumer.

Keywords: furniture modeling, design, upholstered furniture, ergonomics,
information technology.
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