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PE®EPAT

BbinyckHas kBanudurkaunmoHHas paboTta npeactaBneHa Ha 168 nuctax nevaTtHoro
TEeKCTa, BKNoYaeT 82 unntoctpauun, 18 tabnuu, 65 NCTOYHUKOB, 6 NPUITOXKEHNNA.

KntouyeBble cnoBa: BbiCTaBOYHOE OOOpPyAOBaHME, My3eW, TPaeKTopus OBWKEHUS,
HaBurauus, meTtannmyeckas KOHCTPYKUNA.

O6bekToM uMccrnegoBaHUsA SBMSETCA MOAYNbHOE BbICTaBOYHOE 0bBOpyaoBaHME B
MYy3€eMHOM MPOCTPaHCTBE.

Llenb pabotbl — paspaboTka MOAOYNbHOMO BbICTABOYHOrO OOOpyAOBaHMA AN
OopMUPOBaHUA TPaEKTOPUU [OBWXKEHUS B BbICTABOYHOM MNPOCTPAHCTBE Ha npuMmepe
9KCMO3NLMN  Kynanuckon KyrnbTypbl B TOMCKOM KpaeBegyeckom My3ee uMeHu b.M.
LLlaTnnosa.

B npouecce nccnegoBaHusa NpoBoAUIIUCE 0030p NMTEpPaTyPHbIX UCTOYHMKOB, MOUCK
NPOTOTUNOB N ONTUMAsbHOIO peLleHns, NPOEKTUPOBaHNe MoaybHOro obopyaoBaHuA

B pesynbTaTe uccrnegoBaHUs  MOMyYeH OMTMMArbHbIA MapLUpyT OBWXKEHUS B
BbICTaBOYHOM MPOCTPAHCTBE MyTEM MPOEKTUPYEMOro crneumansHoro obopyaosaHusa ans
My3€eeB.

OCHOBHblE KOHCTPYKTUBHbIE, TEXHOMNOMMYeckne U TEeXHUKO-IKCNyaTaunoHHbIe
XapaKTepUCTUKH:

MoaynbHOCTb,  3PrOHOMMWYHOCTb, YHMBEPCANbHOCTb AN ManorabapuTHbIX
9KCMNOHAaTOB, YHMBEPCAlIbHOCTb, BKITHOYAET CUCTEMY XPaHEHUs, CUCTEMY HaBuraumm

Ob6nactb NpUMEeHEeHUsi: OTEeYEeCTBEHHbIE UCTOPUYECKME U KpaeBedyeckne Mysew,
My3eu MUPOBOIO YPOBHS

OKOHOMMYeckast 3P PEKTUBHOCTL/3HAYNMOCTb paboThbl: B pamMkax
paccmatpmBaemoro permoHa (Tomckass obnactb, Poccusi), MoxeT ObITb YCTaHOBIEH
TONbKO B NEPCNeKTMBE.

B Oygywem nnaHupyeTcs NpoOM3BECTU  KadeCTBEHHy  3D-Buayanusauumio

NnpeanoXeHHbIX peLleHnn.
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BBeneHue

CoBpeMeHHbIE  OTEYECTBEHHbIE  WCTOPUMYECKME  My3en  HyxaawTca B
pasHoobpasum  opm, MOBbIWEHWM  MPUBMEKATENBHOCTX, MOBBLILEHUN  YPOBHSA
9CTETUYHOCTU U TEXHOSNOMMYHOCTM MNPOEKTUPYEMbIX IKCMO3NLNIA U MY3ENHbIX BUTPUH B
YaCTHOCTM, KaK OCHOBHbIX HOCUTENEN 3KCNOHNPYEMbIX MaTepUanos.

lMpoekTMpoBaHMe BbLICTABOYHOrO My3eMHOro  00OpyAoBaHMS  HepaspbIBHO
CBA3@HHO CO CMeuMdpUKON MOMELLEHUS, TEeMaTU4YECKUM HanOSIHEHNWEM BbICTaBKM,
AN3aHOM UHTEepbepa BbICTaBOYHOrO MPOCTPaAHCTBA, LEeNeBon ayanTopuen BbICTaBKMy.

BbicTaBOYHblE 3KCMOHaTLlI ObIBAOT KpynHOrabapuTHbIMM U ManorabapuTHbIMMN.
Ans  manorabapuTHbIX  3KCMOHATOB  CyLIeCTBYeT BO3MOXHOCTb  W3roTaBnvBaTb
yHMBepcanbHoe obopygoBaHue. B paccmaTprBaemon 3kcno3uumm KpynHorabaputHble
9KCMOHATbLl HE NCNOSb3YIOTCS.

BbicTaBkn 6GbiBalOT BpEMEHHBIMU M MOCTOSAHHLIMW. B CBA3M € nepuogudeckomn
N3MEHSEMOCTbIO  3KCMO3MLMIN, BbICTAaBOYHOE 0OOpyAOBaHWE [AOMKHO ObiTb nerko
npucnocabnmMBaemMo K pasHbiM Temam BbICTABOK. [lM3alHEpCKoe pelleHue [OOJIKHO
MO3BOMUTb MEHATb COAEepXaHue BbICTaBKM, TO €CTb TEeOPEeTUYEeCKOe HamnosiHeHne |
OpUrMHasnbHbI€ 3KCMOHATbI.

Mpn M3y4yeHUM UCTOPMYECKUX COOLITUA BaxHa XPOHOMOrMs BOCMPUATUSA
nHgopmauun. CoOTBETCTBEHHO MPUCYTCTBYET MOTPEOGHOCTL BbICTpaMBaHWA MapLupyTa
OBWKEHUS] MO 3any YXe Ha paHHUX CTaausiXx OM3ariH-MPOEKTMPOBaHUSA IKCMO3NLIMM.
BbicTaBoyHOE 06OpyaoBaHMe LOMKHO urpaTb HaMpaBnslOWY pofib, Takmm obpasom,
4yTOObl HEMOArOTOBMEHHbIN 3pUTENb MOHAN WHTYMTUBHO, a cneuynanuct B AaHHOW
obnactn mor GLICTPO OPMEHTUPOBATLCA B NMPOCTpaHCTBE. BhicTaBouHOE 06GOpyaoBaHue
OOMMKHO nomoratb MOCETUTENAM, pacKpbiBaTb CaMy CyTb 3KCMOHATOB: KakMM OOpasom
AobbiBanunch, M3roTaBNMBannCb, NPUMEHSINNCD U Tak ganee.

BbicTaBOYHbIM 060pyAOBaHMEM B My3eMHOM 3ane Monb3yKTCs Kak rocTu, Tak u
COTPYOHUKM My3esi. BaxkHo, 4Tobbl 1 Tem n gpyrum 6bino ygobHO B3anMoaencTBoBaTh C
AaHHbIM oBopyaoBaHMEM, TO eCTb NpeayCMOTPETb NpaBuribHble yrnbl 0630pa, YTeHus
nHcpopmauun, ynobCTBO pacCTaHOBKM 3KCMOHATOB W NErkocTb Npu  NpoBefeHuu
BNaXKHOW yOOPKN (MM NbINEHENPOHNLAEMOCTb CTEKISAHHbIX KONMAKoB BUTPUH).

Anpobaums  BbISIBMIEHHbIX  KpuTepueB  POPMMPOBAHUSA  BbICTABOYHOIrO
obopyaoBaHMa NpoBOAMMACb BUPTyanbHO M aHANUTUYECKM Ha nNpuMmepe BPEMEHHOM
akcnosvummn «loag cossesgnem OGonbworo Jlocsi: TauHbl Kynanckoro Mupo3gaHusi»

Tomckoro kpaesegyeckoro myses um. 6.M. LWaTtunnosa.



Kynanckas KynbTypa — dpudanllee apxeoriormyeckoe OTKpbITUe B MUCTOpUK
3anagHon Cwubupn mn Tomckonm obnactm, B yactHoctu. OgHako B nepuon PaHHero
XenesHoro Beka nofoOHbIX oOWwHOCTEM (C  aHanormyHbIM  MUPOBO33PEHMEM)
CyLLLeCTBOBasio Lernoe MHOXEeCTBO He TOmnbKO Ha Tepputopum Poccun, HO 1M mMupa,
Bkntovasa CkaHguHasuio, bonraputo, KaszaxctaH, Typuumto, UpaH, UHauio n gpyrne mecTa,
roe npucytctBoBana mudonorna Moposoro [peBa. CoOTBETCTBEHHO pe3ynbTaTbl
paboTbl MOXET HAUTW NPUMEHEHMNE NOBCEMECTHO.

OKCMOHMpPOBaHWe 3ara Kynamckon KynbTypbl MOXeT ObITb MONEe3HO ANa My3eeB
He Tonbko No Tomckon obnacTu. BeicTaBku Kynanckom KynbTypbl MOXHO HanTn B OMCKe,
HoBocunbupcke, KpacHosipcke n BO MHOMMX Apyrnx ropodax. Ata OBLWHOCTb YHMKamnbHa
CBOMM XyOOXeCTBEHHbIM CTUNEM U npeactasnseT cobon YacTb MUPOBOrO KySibTYPHOro
Hacneaus. Kynanubl B apxeosniormm OTHOCATCS K CKUAO-CUBUPCKOMY MUPY, HO B OTNMYUne
OT CKM(POB, KOTOPbIX BCE COBPEMEHHUKN 3HAIOT eLle CO LUKOSbI, B CreACTBUN OTCYTCTBUS
Yy MECTHOro HacerieHuUsi MUCbMEHHOCTWU, He MOMyYusiM LUMPOKOro pacrnpoCcTpaHeHus B
ymax nogen.

Llenb nccnepoBaHus:

PaspaboTka mMogynbHOro BbiCTaBOYHOro obopyaoBaHus Ans OpMUpPOBaHUA
TPaeKkTopUn [OBWXEHWUST B BbICTABOYHOM [MPOCTPAHCTBE Ha MpuMepe 3KCno3uuuu
Kynanckon KyrnbTypbl B TOMCKOM Kpaesegyeckom My3ee nmenun b.M. lWatnnosa.

3apauu:

1. MpownseecTn aHanUTUYeCKUn 0630p CyLLECTBYIOLLMX METOLOB NPOEKTUPOBAHNSA
BbICTABOYHOIO MPOCTPAHCTBA W BbICTABOYHOIrO 060OpyAoOBaHWSA, B TOM 4ucre, C
npUMeHeHneM MHMOPMaLMOHHBIX TEXHOMNOMNA.

2. MNponssectn 0630p CyLLECTBYIOLWNX PELUEHNA NO SKCMOHMPOBAHNIO NPESMETOB
Kyrnanckowm KynbTypbl.

3. dopmynupoBKka KpuTepueB, B COOTBETCTBUM C KOTOPbIMW MPOU3BECTU
NPOEeKTUPOBaHNE BbICTABOYHOIO 000pya0BaHUS.

4. PaspaboTka Ou3anH-KOHLUENnuMM BbICTAaBOYHOMO 0OOOpPYAOBaHUS Ha OCHOBE
3proHoMmM4yeckon U PyHKUMOHaNbHOM cxeM. NMPUMEHUTbL KOHUENUMI0 B 3KCMO3numu
KyrancKoWn KynbTypbl.

5. dopMmnpoBaHMe TPaEKTOpPUM OBUXKEHUS MOCETUTENA B BbICTABOYHOM 3arne
Tomckoro kpaeBegyeckoro Myses.

6. Bbibop maTtepmnanoB U TEXHOMOINMIA Ans peanu3aumm npoekta hopMmpyemMon

BbICTaBKMW.
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7. PaccmoTpeTb 3KOHOMMYHOCTb, 6e30MacHOCTb M 3KOMOMMYHOCTb MpoeKTa
3KCMO3MLNN KYNamcKon KynbsTypbl.
Oxunpaembin pe3ynbTar:
B pesynbTate npegnonaraeTcs KOMMIIEKCHOE MNPOEKTUPOBaHWE BbICTABOYHOIO
NPOCTpaHCTBa C WCMOMb30BaHNEM [OU3aH-peLLeHNA, MNPUHATLIX B COOTBETCTBUMM C

nocTtaBJIEHHbIMA Tpe6OBaHVIFIMI/I K BbICTaBOYHOMY O60pyﬂ,OBaHI/IlO.
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1. Hay4yHo-uccnepgoBaTenbCKUU pasaen

[aHHbIn pasgen coaepXuT TeopeTuyeckoe OOOCHOBaHWE TeMbl, OCHOBHble
NMOHATMUS M 3Tanbl MNPOEKTUPOBAHUA MY3E€WHOM 3IKCMO3ULMKN, aHanm3 ¢akTU4eckoro
mMaTepuana, aHanui3 CcrnocoboB pelleHna AM3ariH-NPOEKTUPOBAHNS BbICTABOYHOMO
npocTpaHcTBa.

Ana  OusanH-NnpoeKkTMpOBaHUSA  BbICTaBOYHOrO  OoBOpydoOBaHUS  CHavana
nponsBoauTCa NoapobHOe n3yyeHwe TeopeTU4ecKoW WHopMauum o MyseeBeOdeCKUX
MeTofax NPOEKTUPOBAHUA 3KCMo3numn. BbicTaBovHOe 06OpyaoBaHME TECHO CBSA3aHO C

AN3anHOM MHTEepbepa 3arna n TeMmaTn4eCKkMum HanoJiIHeHNEM BbICTaBKW.

1.1. My3enHOe npoeKkTupoBaHue

«BnustenbHble Mmy3en» KeHHeTa XagcoHa — HacTofnbHas KHura noboro
NPOEeKTUpPoBLUUKa My3es, Bbiwna B 1987 rogy, a B pycckom nepesoge — B 2001-m.
PaspbiB B 14 neT. 3T0 NpUbNn3NTENbHO U €CTb CPOK OTCTaBaHUS Halero «My3enHoro»
Aena oT MMPOBbLIX NpoueccoB. HoO Mbl CTpeMnMcst HaBepcTaTb UCNpaBuUTb cuTyauuo. U
€eCcnun CcyauTb MO BbICLIMM AOCTUXKEHUSAM, BCE HE TaK YK MMOX0: €CTb Y HAaC HECKOSbKO
My3eeB, KOTOpble He YCTynarT fny4dlnm 3anagHbiv obpasuam.

A BOT TaK HasblBaeMbli CpedHUn ypoBeHb My3esi Moka o4veHb cnab. W rnasHas
npobnema He B TOM, YTO Yy Hac Mano My3eeB I3KCTpakfnacca — MWX Be3ge Maro.
Mpobnema B TOM, YTO y Hac Mano npogeccuoHanbHO CAenaHHbIX My3eeB CpefHero
ypoBHS [1].

1.1.1. MyseiiHasas akcnosuuus. OCHOBHble MNOHATMA. Tunbl

aKcnosnyum

A.M. PasroH B cBoem y4yebHuke «MyseeBeneHue. My3en WNCTOPUYECKOrO
npochunsa» gaeT crnegywwee onpegeneHne  «akcnoduummy: «OcHoBHas dopma
MY3E€MHONW KOMMYHUKauuuK, obpasoBaTesfibHble W BOCNUTATESbHbIE LENM  KOTOpow
OCYLLECTBNATCA MyTeM [AEeMOHCTpaumMm My3eWHbIX MpeaMeToB, OpraHW3oBaHHbIX,
OOBSACHEHHBIX N pa3MELLEHHbIX B COOTBETCTBUM C pa3paboTaHHOW My3eeM HayyYHOW
KOHUenuuen n cCoBpeMeHHbIMU NPUHLUMNAMU apXUTEKTYPHO-XYOOXECTBEHHbIX peLlueHnmn»
[2]. OTO onpepeneHne Takke He ykasbiBaeT cneumduky COBCTBEHHO IKCMO3ULMOHHON
paboTbl MO CpaBHEHWUIO C ApYrMMKn bopmamm paboTbl C noceTutenem. Ata cneunduka
Kak pa3 MposiBNSEeTCA B CO34aHUM crneumguyeckon My3enHon cpefbl, B KOTOPYHO
BKIOYAETCA 3aTeM U NoCeTUTESNb, CTAHOBALIMNCA Kak Obl y4aCTHMKOM TeX MpOLLeCCOoB,
KOTOpble oTpaxkaeT akcno3mumsa. Hanbonee nonHbiM npeactaBngaeTcs onpeaenerHune A.b.

3akca: «My3e|7|Ha9-| aKcno3numna —  ueneHanpasJieHHaA, Hay‘-IHO-O6OCHOBaHHaFI
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AEMOHCTpauMst  My3eWHbIX NpeaMeToB, CBA3aHHbIX  €AWHCTBOM  COAEPKaHMS,
KOMMO3MLMOHHO OPraHnM30BaHHbIX, OTKOMMEHTUPOBAHHbIX, TEXHUYECKN U XyOO0XKECTBEHHO
0POPMMEHHbIX, B COBOKYMHOCTM co3gatowmx cneymgpudecknn (MysernHbiin) obpas
NPUPOAHbIX, OOLWECTBEHHbIX WM KYNbTYPHbIX  SBAEHWA W npoueccoB»  [4].
Cemunotnyecknin xapaktep nobon My3ermHOW 3KCMO3MLMK BbipaxkaeTcsi B KOMOMHaumm
3HaKoB, Hecywmnx B cebe NOHATUS M NpeacTaBreHuss O SABMEHMAX MpUpoabl U
AEeATENbHOCTM YernoBeka.

CoBpeMeHHbIe My3€elHble NNOLWAAKM OOMMKHbI YYUTbIBAaTb HE TOSbKO NacCUBHOE
0603peHne NpeamMeToB, HO U NPOSIBIIEHME NO3HABATENIbHON aKTUBHOCTM NOCETUTENSIMMN.

My3enHass aKCnosuumusa - 3TO Hay4yHO-OBOCHOBaHHAasi COBOKYMHOCTb MY3eWHbIX
NpeamMeToB, BbICTABMEHHbIX AN 0003peHUsi, CBA3AHHbIX HayYHO-MOSACHUTENbHBIMK
TEKCTaMM 1 HanpaBfeHHbIX Ha pacKkpbITUe onpeaeneHHon TeMbl. BknioyaeT B cebs:

e [OUW3alH MHTEpPbEpPA,

e 3KCMOHAaTbl U UX KOMNMEKUnN,

e BOCMPOU3BEOEHMUS My3elHbIX NPeaMETOB (Konun),

e Hay4HO-BCnomoraTesbHble MaTepuansl,

e cCreumnanbHO Co3gaHHble 0O6bEKTbI AKCNO3ULMOHHOIO NCKYCCTBA,
e TEKCThI,

e VHMOOPMALMOHHbIE TEXHONOIMA U T.4.

Bce uactm akcnos3vumm B3aMMocCBsi3aHbl Mexay cobon n coCcTaBnslT ee
TemMaTuyeckyro CTpykTypy. [nsa nocnegoBaTenbHOro M AOCTYNHOMO  BOCNPUATUS
WHOPMaUUN  MOCETUTENEM,  MNPOEKTUPOBLUMKA  OOBbEOMHSAT  3KCMO3MLMOHHbIE
MaTtepuanbl B TEMaTMYeCKUe Tpynnbl, Ha3blBAEMbIE 3KCMO3ULMOHHLIMW KOMIMIIEKCaAMM.
Mpynnbl hOpPMUPYOTCS MO 3PUTESNTBHOMY M CMbICITOBOMY COOEPXKAHUIO.

JKenosnumn no BpeMeHn cyulectBoBaHUA noapa3aenAarTcAa Ha NOCTOAHHbIE U

BpeMEHHbIE [1]. B cBA3N C Nepruoanveckon M3MEHSEMOCTbIO SKCNO3ULMIA, BbICTABOYHOE
obopynoBaHme JOMKHO ObITb NEerko npucnocabnmBaemo K pasHbiM TEMaM BbICTaBOK.
1.1.2. JTanbl pa3paboTkn My3eMHON 3KCNO3MLUN

B npoektupoBaHuUM M co3gaHMM MYy3eMHbIX 9KCMO3UUUK MPUHUMAET YyyacTue
CMOXHbIA NO COCTaBy aBTOPCKUA KOMMEKTMB, BKOYAOLWNA My3enHbIX paboTHUKOB
pa3HoOW cneunanmsaunm CoCTaBMAIOWMX TBOPYECKYHO rpynny: XyAOXHUKOB, AM3aNHEPOB,
WHXEHEepPOB NO ayauMoBM3yalibHbIM CpPeacTBaM, YYEeHbIX-UCTOPUKOB, 3KOHOMMCTOB,
NMCUXONOroB, COLMOIIOroB, Neaaroros, KpaeeBeaos, CreunanmcToB HapPO4HOro X03ANCTBa.

Hay4yHoe npoekTupoBaHue.
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CocTaBneHne KoHUEeNUMsa akcnos3mumm B My3ee nogpasgensieTcs Ha cnegyroiwme
aTanbl:
e aHanua coumaribHon 3Ha4YMMOCTU, aKTyanbHOCTU TEMbI;
e [OCTaHOBKa Llenen n 3agau,
e orpegerieHve LeneBon ayauTopuu;
e 13y4yeHne NHPOPMALMOHHBIX PECYPCOB;
e CpaBHUTEMbHbIA  aHanM3  OMbiTa  CO34aHMA  aHarnOrn4YHbIX
9KCNO3ULMNI;
e OTOOP W rpynnNMpoBKa 3SKCMOHATOB, OMNpeAeneHne BO3MOXHbIX
METOLOB NX NoJauu;
e paspaboTka TeMaTU4eCKOM CTPYKTYpblI;
e OLEHKa OOCTYMNHbIX U HEOBXOANMbIX TEXHUYECKUX CPEACTB;
e aHanmM3 nomelleHnsa n cpeacTs 6e3onacHoOCTy;
e oOnpeaeneHne NCNosHUTENeN;
e pacyeT pMHaAHCOB.
Ha ocHoBe Hay4HOWM KOHLIEMNUUKN CO30aETCH reHeparibHOe peLleHne 3KCNo3nLmn.

XyOoXXeCTBEHHOE NPOEKTUPOBAHMUE.

Ha ocHOBe Hay4YHOW KOHLENuUMM 3KCMO3NLUKM OCYLLECTBNAETCS XYA0XKECTBEHHOE
npoekTnpoBaHne. PasnnyHbiMn  XyOOXECTBEHHbIMM  CPeACcTBaMuM  pacKpbiBaeTcA
NOEWHbIA  CMbICST  MPOCTPAHCTBEHHOW  KOMMNO3uUMW. JTW CpeacTBa  ycunmBaroT
9MOLMOHarbHOE BO3OENCTBUE HA NOCETUTENS U FTaPMOHUYHO OOMNOMHAT MHAOPMAaLMIO,
3anoXeHHy B NoAfMHHBIX apTedakTax. [usanHep onpegensieT LUBETOBOE U CBETOBOE
peLleHnsa 3KCNo3nLmmn, eKopaTUBHbIE ANIEMEHTbI, yKasaTenu n ucnonb3yeT psg Apyrux
NpMemMoB.

KnioyeBbiIM MOMEHTOM XyOOXECTBEHHOIO MPOEKTUPOBAHUS SBNAETCA CO3[aHue
eanHcTBa dopMbl U cogepxaHud. NpeobnagaHne opmbl HaL cogepXaHnem MoXeT
NPUBECTM K OTBMNEYEHUIO BHUMaHWUS OT CyllecTBa akcnosuuuu [1]. B TO e Bpems
HeJOCTAaTOYHO BblpasuTenbHas XygoXecTBeHHas hopma He cnocobHa Bbi3BaTb MCUXO-
9MOLMOHArbHbIA OTKIIMK MOCETUTENS, YTO B NIOOOM Crnyyae CHWXaeT OuOaKTU4eCKui
3 pekT.

MmaBHOW 3apgadven [gu3aHepa SBMSIETCA OpraHu3auusi CHXETHO-0OpasHoro
aHcambrisl, YacTn KOTOPOro CTUIIMCTUYECKN CBA3AHbI U MOAYNHEHDBI €ANHOW KoHLUenumun. B
paboTe yumMTbIBalOTCA NCMXOm3nonormyeckme ocCobeHHOCTM BOCNPUATUS MHpOpMaLnn
yernosekoM. HeobxoguMmo [0BGUTLCA HaMpaBNEHHOro BHMMaHUS Ha npeaMeTax Ha

NPOTAXXEeHNN BCen 9KCKypCcuu.
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BaXHbIM 3NeMEHTOM XY[LOXECTBEHHOIO MPOEKTUPOBAHMSA SBMSIETCA CO34aHue
3KCMO3MUMOHHOrO MaplupyTa. BxogHass 30Ha pomkHa OblTb OCHalWleHa HarnsigHow
CUCTEMOW OPUEHTUPOBaHWSI B MPOCTPAHCTBE JKCMO3UUMOHHOrO 3ana. [anee aTa
cucTema AomkHa paboTaTb Ha BCcex aTanax OCMOTpa BbICTaBKW.

[MpeanpoekTHOE NPOEKTUPOBaHME — pa3paboTka XyO0XEeCTBEHHOW KOHLEeNUun —

9CKN3bl 9KCMO3NLINN.

Ha paHHOM aTane pausaiHep [AeTanbHO 3HAKOMWUTCS C  3KCMO3MLMOHHBIMM
matepuanamu. YunmtbiBas OCOOGEHHOCTM apPXUTEKTYPHOrO CTPOEHUS BbICTABOYHOMO
NaBWNbOHA, XYAOXHWK paspabaTbiBaeT 3CKM3HbIA NpoekT. Takke paccMaTpuBaroTCs
BOMPOCHI BEPTMKArIbHOrO 1 FOPU30HTaNbHOIMO 30HNPOBAHMUSI.

[MpoekTMpoBaHue — pa3paboTka ICKU3HO-XYJ0XKECTBEHHOIO NnaHa

OToT 3aBeplialoWuii 3Tan MNPOEKTUPOBAHUS BKMOYaeT B cebs OeTanbHyto
npopaboTKy npoekTa. PaccmatpuBatoTcsi cnocobbl OyHKUMOHANBHOIO Y TEMaTU4eCcKoro
30HMpoBaHMs. Co3aaloTCs TOYHbIE YEPTEXN pa3MeLLEHMS BbICTAaBOYHOIO 060pyaoBaHUS
(MOHTaXHble NUCTbI) U OMNMCaHUE TEeXHUYECKUX CpeacTB M MaTepuanoB. 34ecb ke
pucyeTcsi pasBepTka Nno cTeHam 3arna. [lanee coctaBnsieTcs cmeTa.

Peanunsauuga npoekra.

1.1.3. MeToabl NOCTPOEHUA IKCNO3ULUU

CucrtemaTtunyeckun, aHcambnesbln, TemMaTU4YeCKUH, CHOXKETHO-00pasHbIN
(XymoxecTBEHHO-MNMPOSIOrMYEeCKNA) MeToAbl MOCTPOEHUS MYy3EMHbIX 3KCMO3ULMN U KX
CTPYKTYpHble 0cobeHHOoCTH [2].

CuctemaTnyeckmin — TMNONOrn4yeckme pAaObl — pa3Butune.

lMpepnonaraeTt BbICTpanBaHWe 3KCNOHATOB B CUCTEMATUYECKME paabl NO KaknM-
nmbo TUMNONOrMYeCcKUM MNPU3HaKaMm, Npu 3TOM XyOOXECTBEHHble CpeacTBa MpakTU4eCcKu
He npuMmeHsoTcda. Kak npaBuno, ucnonb3yeTcs B My3esX C OTKPbITbIMU hOHOAAMM U B
aKkaleMMYyecKkmMx My3esix C MOCTOSAHHbIMU 3KCNO3NLMAMU. K HUM OTHOCATCS eCTeCTBEHHO-
Hay4Hble U XyL4OXEeCTBEHHble. Takke AaHHbI MeTon NPUMEHSIETCA B Yy4eBHbIX My3esiX,
€CNn Lenbio ABMSIETCS CUCTEMHOE YCBOEHME Kakon-nnbo knaccudmkaumm mnm Hay4yHou
ancumnnuHel. He nogpasymeBaeT Hanuyune SKCKypcoBoaa.

AHcambnesbil

XapaktepHas yepTa aHcambneBoro MeToa - COxpaHeHue, a Yalle Bocco3faHune
uenbHoro aHcambns (puc. 1, 2).
lMpumeHseTca B MepByld oyepedb B TaKCUOAEPMUYECKMX, dTHorpadmyeckmx wm

MHTEPbEPHbIX 3KCMO3NLINAX (B My3eﬂx-ycaub6ax, My3edx-asopuax, nomax-myseﬂx).
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OCHOBHbIM npemmywiecTtsomMm MetToda ABlideTCA OOCTYNHOCTb BOCMPUATUA IKCNO3nUnmn

LLUMPOKUM KPYroM rnoceTuTenen, nocpeacTBOM CO34aHNs NOSTHOLEHHON aTMocdepsl.
o ] ‘v_‘.v' -~ = N E;.‘: _,“" 0 r

wi

PucyHok 1, 2 — lNpumep ncnonb3oBaHus aHcambneBoro metoga NnocTpoeHus
3KCno3numm

TemaTuieckumn

XapakTepHoii OCOGEHHOCTbIO  [aHHOro MeToda fABnseTca obssaTtenbHoe
Hanuune HayyHoM WHTeprnpeTauuM KW BCroMoraTesnbHbIX TeKcToB (MaTtepuanos). B
HacTosllee BpemMs MeTod Haubonee pacnpocTpaHeH cpean  UCTOPUYECKUX,
€CTeCTBEHHOHaY4HbIX U KpaeBegyeckux My3eeB. HayyHo-BcrnomoraTenbHble Matepuarnbl
nomMoraiT 6onee MOMHO PacKpbiTb TEMY BbICTaBKM WM Aae AOMNONMHUTL ee B criyyae
OTCYTCTBMS HEOOXOANMBIX apTedaKToB.

CHo)keTHO-00pa3HbIn

CyTb [paHHOrO MeToda 3akf4yaeTcss B MPUMEHEHUN  MYNbTUMEOUMHbIX
TEXHOMOIMiA, ayamoBU3yarnbHbIX CUCTEM, cneumdU4eckoM LBETOBOM M CBETOBOM
ochopmrieHum, HamnoriHeHNMM  TeMaTUYEeCcKMX  KOMMMEKCOB  0OpasHOCTbO U
3KCmpeccuBHOCTbO.  My3seonorn  3avyacTyld  paccmaTpuBalT — CHOXKETHO-0OpasHoe
NPOEKTUPOBAHNE KaK OTAENbHbIN BUA UCKYCCTBA, COYETalOLWMIA ANEMEHTbI ApaMaTypruu,
XKMBOMUCK, apXMUTEKTYPbI, AM3aiHa U NOA0OHbIX KpeaTUBHbIX HanpaBneHui. CHoXKeTHOCTb
BblpaXaeTcsi B MOCreaoBaTeNbHOCTM  XYOOXECTBEHHbIX 00pa3oB,  CBSA3aHHbIX

NpoCTpaHCTBEHHO-BpEMEHHbIMN OTHOLLUEHUAMMW.
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BbiBOAbLI N0 nogpasaeny

B pesynbTaTe npoBeAeHHbIX nccnenoBaHui 6binm n3yyYeHbl OCHOBHbIE MOHATUSA
MY3ENHOro NPOEKTUPOBaHUS, PacCMOTPEHbI 3Tarbl MOCTPOEHUS IKCNO3ULMK B My3ee U
NpoaHann3npoBaHbl MeTOAbl NPOEKTUPOBAHUS B My3ee.

B pamkax p[gaHHOM [guccepTaumMoOHHbIX UccrnegoBaHuin 6yayT  BbIMOSHEHbI
cnegyowme 3agayu:
* OLIeHKa uerneBoun ayautopuu;

* OTOOP M rPYNNMPOBKA SKCMNOHATOB;

* Hay4Has N XygoXXeCTBEHHas KOHLUENLMN BbICTaBKM;

* aHann3 aHarnornvHbIX 3KCMO3NLNN AN3anH-MeTOA0M:;

* paspaboTka BbICTaBOYHOro 06OpyaoOBaHMSE METOAOM  XyOOXECTBEHHOrO
dopmoobpasoBaHus;

* BbIOOP MyNbTUMEANNHBIX CPEACTB N NPOYNX TEXHOMOIMI ANS MPUMEHEHUS UX B
aBTOPCKOM AM3aNH-NPOEKTUPOBAHUMN.

MpounsBeneH aHanuM3 My3eonormyecknx MeTogoB MOCTPOEeHUdA akcnosumumn. Kx
obbeanHseT 2 Belun: BO-NepBbIX, BCerga oueHnBaeTcs uenesas ayantopus, BO-BTOPbIX,
Kaxabld pas npou3BoguTca oOTOop M rpynnupoBKa 3KcrnoHaToB. PasHuvua mexay
cucTeMaTUYeCKMM, aHcambneBblM, TeMaTUYECKUM, CHOXETHO-0b6pa3HbIM  MeTogamm
NOCTPOEHMs 3dKcnosvuum B cnocobe nogayn wuHdopmauuun. [pMMEHUTENBHO K
pa3pabaTbiBaeMon BbICTaBke ObINIO NPOM3BEAEHO 3aMMCTBOBAHWE XapaKTEPHbIX YacTen
BCEX METOAOB:

1. CBoncTBO Knaccudukauum, Kak B CUCTEMATMY4ECKOM MeETode, OTpakaeTcs B

rpynnUpoBKe 3KCMOHATOB — YETKOM AeNeHUN Ha KOMMSEKChI.

2. N3 aHcambneBoro meToga B3siTa uaesd co3gaHusi ocoboro KOMMNEeKCHOro
NHTepbepa.

3. Cama no cebe BbiCTaBKa Kynanckom KyrnbTypbl, Kak SIBlIEHNE UCTOPUYECKOE, HE
MOXeT obonTucb 6e3 MNOACHUTENbHbIX TEKCTOB, TakK, Kak B cry4ae MNpuUMeHeHus
TemMmaTU4ecKkoro MeToga noCTPOeHUs My3enHOM 3KCNO3NLINN.

4. N3 croxeTHO-06pa3HOro Metoga NpPOEKTUPOBaHUSA AN3aNHEPOM 3aMMCTBYETCS
naea MHTErpyMpoBaHus MynbTUMEAUMHBIX N MPOYUX TEXHOSNOMMW B MPOEKTUpyemMoe
My3enHOoe NPOCTPaHCTBO.

Mcxopga w3 BbllecKasaHHOro, npoekTupyemasi BbiCTaBka [OSPKHa obnagatb

cnegyrLwmMmn aneMmeHTamu:

1. BM3yanbHOE pasgeneHne Ha TeMaTuyecKkne 3KCno3nUMOHHbIE KOMMIIEKCHI;

2. KOMMMEKCHbIN UHTEPbEP BbICTABOYHOIO NPOCTPAHCTBA;

3. Hanu4me NOACHUTENbHbIX MaTepunarnos;
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4. NCMOSb30BaHME BbICOKMX TEXHOSTOMNMN.

1.2. MeToabl NPOEKTUPOBaHUSA B AU3anHe

Momnmo My3eeBeaveCKMX METOAOB CYyLIECTBYHOT AM3avHepckue meTodbl And
nocnegywowern paspaboTkm BbICTAaBOYHOrO obopyadoBaHus. B pamkax [aHHoro
AnccepTaLMOHHOIO UccneoBaHUs MOXHO MNPUMEHUTb paccMmaTpuBaemMble MeTonbl,
HeobxoaMMble ANgA NocneayLwmx 3TanoB NPoOeKTUPOBaHMUS.

MeTopa (o1 rped. methodos - nyTe nccnegoBaHusi, NO3HaHUSA, TEOPUs, Y4eHue) -
COBOKYMHOCTb MPUEMOB U1 Onepaunin NPakTUYeCKoro UM TeopeTU4ecKoro OCBOEHUS
AEeNCTBUTENbHOCTU, MOAYNHEHHBIX PELLEHNIO KOHKPETHOW 3agaun [4].

Metoan paboTbl AM3aMHepa — HepaspbiBHbLIN KNyOOK OENCTBUI, coYeTaroLmm
aHanu3 N CUHTe3 He CTOMbKO Kak nocregoBaTtefibHble Mpoueaypbl, HO CKopee, Kak
CYHXPOHHO COBepLUaemble onepaunmn [5].

[An3anH-npoeKkTMpoBaHNe Ha4YMHaeTCsd C MeToAa NpPeAnpoeKTHOro aHanusa [6).
Ha aTtom aTane paccmaTpuBaeTcs o0WmMi NopsgoK MOCTPOEHUS MY3EMHOW 3KCMO3ULMK,
Npou3BOOUTCA  CpaBHEHWEe pas3HblX BapuvaHTOB  peweHurd npobnembl, 0630p
nnTepaTypHbIX UCTOYHUKOB MO TEME BbICTaBKW. Takke MeToAOM aHanusa npoucxoaut
3CKM3npoBaHMe OOBLEKTOB, TO eCTb aHanu3 U oueHKa pelleHui, BbIBop OnTUMarnbHbIX
BapuaHTOB.

K MeToguke npeanpoeKTHOro aHanmsa Tak e CTOUT OTHECTU «MPOeKTUpoBaHue
no npototunamy» [6]. [lna aTOoro paccmaTtpmBaloTCsa pasnnyHbie TUnbl 060pyaoBaHuS, Ha
MX OCHOBE CUHTE3MPYIOTCHA HOBble KayeCTBa M TEXHUYECKUEe peLleHUst yXKe U3BECTHbIX
noTpebutensm opm.

«MeToa BXMBaHuMA B ponb» [5]. [lusanHep BXuMBaeTcs B porb notpebutens
npoaykTa. [Npn NpoeKkTnpoBaHMN My3eMHOro NPOCTPaHCTBa AM3aNHep BXUBaeTCA cpasy B
ase ponun. OgHa M3 HUX - caM noceTuTernb My3esi: B3pochbli, pebeHOK, YenoBeK C
OrpaHN4YeHHbIMM BO3MOXHOCTAMM U Tak ganee. [pyras ponb - My3elHbI COTPYAHWK,
KOTopbI ByaeT obcnyxunsatb AaHHOe obopyoBaHue.

MeTon cueHapHoro mogenupoBaHus [5] 6asvpyetca Ha JIMHIBUCTUYECKOM
onucaHmm obbekTa. [aHHbIn METOA4 NMPUMEHSETCS NPW COCTaBIEHUN KOHLIENTYanbHOro
CLeHapusi BbICTaBku. Takke, Hanpumep, AU3alHEpP T[OBOPUT O B3aMMOLENCTBUM
noceTnTens ¢ MynbTUMEONNHBIM TMOO0M.

Metooom «coTomeTpusi» [5] MOXHO NPOU3BOAMTbL aHanu3 opraHu3aumm

aHaJ10rM4YHbIX BbICTAaBOK.
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Meton "uHBepcum"[6] npuMeHANcCa nNpuM  nNepeopueHTaumm  TBOPYECKOM
YyCTaHOBKW: nepefaTb NnacTuyHble (POpMbl, CBOMCTBEHHbIE BblOpaHHOM TemaTtuke, npu
9TOM COXPaHUTb YHMBEPCarbHOCTb BbICTABOYHOrO obopyaoBaHusa. Takum obpasom,
peluaeTcs cpasy HECKOSMbKO 3ajau:

e (CO30aHMe WN3BECTHOM B  W3rOTOBMIEHUN  KOHCTPYKUUM C
BO3MOXHOCTbIO NErKOM CMEHbI KOHTEHTa;

e Bu3yanbHOE BblAENEeHMEe TeMaTU4eCKMX KOMMSIEKCOB Ans
OPUEHTUPOBaHMS B NPOCTPAHCTBE BbICTABKMW.

MetonL 3BpMCTMYECKMX aHanorum [6] [Ou3ariH-NPOEKTUPOBAHUSA Takke
NPUMEHAETCA Ha aTane 3KU3MpOBaHWA (MeTond wuccnefoBaHus, 6asupylowmnncs Ha
noucke W WCMonb30BaHMM CXOACTBaA, NOOOOMS NpeaMeToB WU SBMEHWW, B LIENIOM
pasnu4HbIX).

lMepeuyncneHHble MeToabl AN3anH-NPOEKTUPOBAHUSA MOTYT ObITb MCMONb30BaHUSA

npu ganeHenwemM NpoekTUPOBaHNUM MY3eNHOro NpPoCcTpaHCcTBa.

1.3. 0O630p aHanoros CYLLeCTBYHOLMX peweHnn

KCNOHUpoBaHUA npeamMmeToB KynaﬁCKOVI KynbTypbl

BbigsBneHne OOCTOMHCTB M HEOOCTaTKOB peanusauumn CyLlecTBYHOLMX aHanoros
BbICTaBKN METOAOM (POTOMETPUM.

Ncxopsa ns Toro, YTO AM3anH-NPOEKT CO34aeTCs Ha OCHOBE YXXe NMpou3BedeHHbIX
BbICTaBOK, TO B 00630pe W aHanu3e aHanoroB MOXHO BblAENUTb WX OOCTOUHCTBA,
cchopmynupoBaTb NyTU BO3MOXHbIX YCTPaHEHUA HeLOCTaTKOB peanu3aumm npoekTta, a
yXXe 3aTeM NepenTn K aHanmsy MMpPOBOro OMbiTa My3eNHOIO NPOEKTUPOBaHUS.

OnpomMeTYNBOCTb peLueHUN

B TllogropHeHCKOM panoHHOM KpaeBegyecKoM My3ee co3jaBanu BbICTaBKY,
Ha3BaHHYl « TeMHasi CToOpoHa TeMHOM NyHbI» [7]. OTo aHanor Tomckon akcnoauuum «lMoa
co3ges3aneM 6OMbLWOro JiocA: TaWHbl Kynamckoro muposgaHua». [Joporocrosiwas
BUTPUHA B LieHTpe 3ana (puc. 3) Obina 3akasaHa, 4To 6bl UMUTUPOBaATL ackon. Ho B
npouecce peanusaumm BbICTaABKM, 3KCMO3ULMOHEPbLI BbISBUNN HeyaobCTBO U Kak

crneacTere 6ecnonesHoOCTb 3aKkasa, OTMEHUTb KOTOPbIN yke OblNo HEBO3MOXHO.
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Pucynok 3 — 3aka3nas BuTpuna B [loaropHeHckoM pailOHHOM

KpacBCIUCCKOM MY3cCC.

UmnepdeKkTUBHOCTL peanusauuu
Ha ackmsax xygoXHuKa BUTPUHbI U OepeBO Bbirnsaenn 6onee MHTepecHbIMU m
npuenekaTenbHbIMU COOTBETCTBEHHO (puc.4). B pearnbHOM WCMOSIHEHUW BHELIHWUW BUA
MMeeT [OCTaTOYHO OTAANeHHoe CXoACTBO. HwxHAS yacTb BUTPUH He HeceT B cebe

HUKaKOW (PYHKLUMOHAaNbHOM NOSib3bl MOMUMO CTOEYHbIX 31IEMEHTOB CaMON BUTPUHBI.

PucyHok 4 — 3cku3 xygoxHuKa Kpaesegyeckoro myses, astop: A.b. LWadep.

MapTukynapusm
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OTcyTCcTBME €AMHCTBA, LEeNOCTHOCTM KOMMO3UUMK: 3an BUAUTCH Kak OTAeNnbHas
depma C HaTAHYTbIM Ha Hee nsobpaxeHne co3se3ansa "bonblioro nocs», BUTPUHbBI Ha
YEpHbIX MPSAMbIX >KEeNe3HblX HOXKax BOKPYr Hero, 4eTblpe BUTPUHbI-CTENNaxa cC
npegMmeTamu 6biTa, KEpaMUKOM N OpYyXneM, (OTO COBPEMEHHMKOB B 0Opase Kynanues
no yrnam 3ana, NpoeKuusi ropsiwero KocTpa Ha CTeHAe, nepekpbiBaloleM nepexos B
cneaylowunn BbICTaBOYHbIM 3an (puc.5). [loka 4TO MHOrMe 3KCrno3vuMm nepexusaroT
nepuon OTCYTCTBMSA €OMHCTBA 3a CYeT OTCYTCTBUS LAOSMKHOrO (PUHAHCMPOBAHUSA, YTO
CYLLEeCTBEHHO COKpallaeT BO3MOXHOCTW MOSTHOrO BOMSIOLLEHUS 3aMbICNOB Au3anHepa
My3eMHOro npocTpaHcTBa. B pgaHHOM cnyyae wHctannauusa «MwupoBoe [epeBo»
cosfaBarnach Ans UNCcTpaumm Kynanckoro MMpoBo33peHuns. [lepeBo Kak BepTuKarbHas
OCb MUPO3[aHus, CBA3YIOLLEE 3BEHO HEDECHOro U 3eMHOro Mmpa (pacTyllee Ha 3emrne,
BO3BblWaloLeeca K Hebecam M yKOpeHeHHoe Brnybb 3emnv). OTO MMEHHO Ta 4acTb
3KCno3uumm, KoTopas bbina NOMHOCTbI NpopaboTaHa - OT nona Ao NOoTosika, BKIYas

NHTErpMpoBaHHble B [lepeBo BUTPUHDI.

Pucynok 5 — OOuuit BU SKCIO3UIIMOHHOTO 3aJia.

Nudopmanuonnas 30Ha
Takke B paccMaTpmBaemMomn 3KCNO3NLUKN NPUCYTCTBYET NMHAPOPMALMOHHBIN CTEHS,
— CEHCOpHbIN nnaHweT (puc. 6), Npu B3aUMOAENCTBMM C KOTOPbIM MOXHO NPOYUTaThb
UCTOPUIO  KyNamckon  UMBUNU3aUMW,  MNOCMOTPeTb  poTorpadoMmM  9KCMOHATOB,
npeacraBneHHbIX B Apyrux obnactsax Cubupu. Beirnagut oH JOBOSIbHO MUHUATIOPHO Y

COOEPXKUT, 6e3ycn03Ho, NOoJ1E3HYIO nHopmauuto, ogHako CcylweCTBEHHbIM HENOCTATKOM
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AaHHOro obopyaoBaHUS ABMNSETCS HU3KOE PacrorfioKeHMe 3KpaHa M ManeHbKUin pasmep

aunaroHanm, 4To 3aTpyaHAEeT Bu3yalibHOE U3y4eHne apXxeosyiorm4eCcknux matepmanos.

Pucynok 6 — ®otorpaduu nHGOPMAIIMOHHOTO CTEH/A.

ApxanyHocCTb peanusauum npoekTa

[epeBo u3 nanbe-maile (puc. 7) BNocneacTBUN NPeBPaTUTCA B MbleCOOPHUK,
npwv NCNonb30BaHMM HaTyparbHbIX BETOK UNKU aepeBbes (6e3 cneynanbHon o6paboTkn),
NOBbILLIAETCHA PUCK BO3HUKHOBEHUS MypaBbEB UM XKYKOB. W XOTS, BO MHOMMX POCCUNCKUX
My3esX 9TU (PakTopbl HUKAK He yYUTbIBalOT, NpaBuibHbIN BbIGOp Matepuana - ogHa u3
BaXXHeMWunx 3agady amsamHepa. CTOUT OTMETUTb, YTO Npu 0OcoBOn TepMUYecKonm W
Xummyeckon obpaboTke fgepeBa, TEM He MeHee, €ro MCnosib3oBaHWe A0MnycTUMO,

NPUMEpPOM TOMY CNYXXWUT CTaBLUUK NocneaHee BpeMs NonynsapHbIM, 3KO-An3anH [8].

FMy6buHa komno3uuum

[lOCTOMHbIM  pEeLUeHMEeM MoKasanucb CTepeo-BapuoO KapTUHKA  KOPHENW W
XTOHUYECKMX  CYLIEeCTB, OOHaKO HeOoCTaTKOM Takoro  WCMOSHEHWA  siBNsSieTcs
«KBagpaTHOCTb» u30bpaxeHus (puc. 7). [lepeBo UMeeT uunmHapudeckyto opmy, 4To
co30aét gucbanaHc dopm. Kpome TOro aTo YeTbipexyacTHas KOMMO3nUusl, TO €CTb Npu
NPUBNMXKEHHOM  PAcCMOTPEHUN BWUAHbI  CTbikM  nfiockocTen. [lpu  peakcnoanuum

COTPYAOHVKN My3est UCMpaBunn Npobnemy «kBagpaTHOCTU» (puc. 8).
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PucyHok 7 — CTepeo-Bapro TEXHOMOMMM B My3ee

,D,OCTOI/IHCTBOM AaHHOW YacTu peann3aunn npoekTa ABJiAeTCA UCNosib3oBaHNEe B

9KCNOo3nuunm noBepxHOCTU nosa.

Pucynoxk 8 — Mcmonb3oBaHue TIIOCKOCTH T0OJIa B 9KCITO3UIIAN

CtyneH4yaToe pacnosiokeHue 3KCNoHaToB
B MNogropHeHckom panioHHOM KpaeBeaveckom my3see [7] (puc.9) akcno3numoHHoe
obopyaoBaHMe OTMIMYHO WNNIOCTPUPYET rpaHuubl Mexagy Mupamu: Ha BEepXHUX nonkax
pacnonaralTca urypbl, oTHocALWMECS K Bbicluemy Mupy, a Ha HWKHUX - K HuxHemy,

COOTBETCTBEHHO.
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Pucynok 9 — Burtpunsl B [lonropaeHckoM pailoOHHOM KpaeBeIuECKOM My3€ee

MnocoM cnyxut obbeanHeHUEe HECKONbKUX, BUTPUH B FNMHENHO-CBSA3aHHYHO
KOMMO3ULNIO, YTO NPEAOCTaBNAET BO3MOXHOCTb COKOHOMUTL MPOCTPAHCTBO AS1S NPOYMX
BbICTABOYHbIX KOMIMIEKCOB.

C [pyron CTOpPOHbl, pasfdeneHne Ha KOHKPETHble KaTeropum 9KCMoHaToB
NO3BONSET MPOEKTMPOBaTb BUTPUHLI ONS KaXXOOro Buaa METannonnacTukyM - XTOHBbI,
nocu, NUYMHBI U AMafdeMbl, NTUUbI, OPEBOBUAHbIE, Kak NPEeAnoXeHo [AeneHue B
CyllecTByLLUEN 3kcrno3nuum Tomckoro KpaeBepgdeckoro mysesi. OnosHaBaTerlbHble
3MeMeHTbl A1 KaXKaoro OTAENbHOro BMAa KynbTOBOMO NIUTbS MOTYT NMOMOYb OpUeHTaLum
3puTens B NPOCTPaAHCTBE SKCMO3ULINN.

Bonpockl 6€30NacHOCTU U 3CTETUKU BbICTAaBOYHOIo 060pyaoBaHus

CoBepLUEHHO He 3CTETUYHO BbIMMAAAT 3NEKTPUYECKME NPOBOAA U NpeacTaBnsAloT

HEKOTOPYH ONaCHOCTb. Nx Heobxogmmo BMOHTUPOBATb B BUTPUHY.

PucyHok 10 — ButpuHa ¢ ocelleHuemMm.
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BbiBOA no npoeeaeHHOMY aHaNmM3y aHanoroB BbICTaBKU

Ncxoaa n3 npoBegeHHOro (poTOMETPUYECKOro aHanm3a 3KCMo3vumm Kyrnamckom
KynbTypbl, MOXHO BbIABUHYTb PS4 PELUEHUA PacCMOTPEHHbIX cuTyaumin. Npeanaraetcs
cnegyloLwwmin anroputm paspaboTKn SKCNO3NLUKN KYIancKon KynbTypbl:

1.Pa3paboTka TexHM4eckoe 3agaHne CornacHo Hay4HOMY MPOEKTY

2.lNpousBegeHne 3amepoB My3eWHOro NOMeLLEeHUs

3.0npegeneHne HeobxoamMmoro obopyaoBaHnst C Y4€TOM pasMepoB, BblOpaHHbIX
Marepuanos, u3anHa

4.C NOMOLLbI KOMMO3WMUMOHHBIX CPeacTB, MPOM3BECTW [JeneHve nrowanu
9KCMNO3MLMN Ha 30HbI

5.MpeaBaputenbHas paspaboTka OM3alH-NpoeKkTa BbICTaBKM W BU3yanu3auums
BbICTaBOYHOIo obopyaoBaHunsa B 3D-rpadmke Ha Kaxayto 30HYy

6.MNpenBapuTenbHbIN pacyeT HEOBXOAMMbIX PECYPCOB AN1s1 peanuaawumm NnpoekTa

B nocnegyowen pabote Hag akcnosuumen uenecoobpasHo obpaTtutb
BHMMaHWE Ha Takne MOMEHTbI Kak:

- UCNONb30BaHWE BbICOKOTEXHOMOMMYHbLIX MaTepuanoB C BO3MOXHOCTbIO
nepepaboTky;

- pobaeneHne YHKUMOHANbHOCTM BbICTABOYMHOMY O6OPYyAOBaHMIO (SLMKW ONns
XpaHeHUs1 9KCNOHAaTOoB, CTYNEHbKM ANns 3puTtenen HebonbLoro pocrta)

- paspaboTka eguHOM CTUNM3auun BbICTABOYHOMO 00OpyaoBaHUS (KynamcCKun
CTUNb);

- NOCTPOEHME BM3YarnbHOrO AereHnst 3KCNOHATOB MO 3a4aHHOM TeMaTUKe;

- co3fgaHue cneunguyeckoro amsavHa WHTepbepa C BO3MOXHOCTbIO CMEHbI
KOHTEHTa, MCMNONb30BaHWe BCEX MfI0OCKOCTEN NPOCTpaHCcTBa (MoM, CTeHbl, NOTOMOK) ANns
CO34aHu1sA LEeNOCTHOrO0 AMOLIMOHANBHOIO NOHMMAaHUA TEMbl BbICTABKM

- MNPUMEHEHMEe COBPEMEHHbIX CMOocoBOB nogayn MHGOPMaLMM C MOMOLLBHO

Bbl6paHH bIX TEXHUYECKNX CPeaCTB.
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1.4. O630p aHanoros My3eUHOro obopynoBaHus,

MCNoNb3yeMoro B pa3nunyHbix My3esix Poccum un mupa

B poaHHom paspene BKP ©ypeT npomssenéH o63op mysenHoro obopyaoBaHus,
An3aviH-peleHnss ana MyseeB, 00630p TEXHOMOMMW WM MYNbTUMEAWNHBIX CPEeACTB,

NCNoJib3yeMbIX B 3KCNO3NLUNAX.

1.4.1. AHanu3 NpoeKTHOM cuTyauum B MysenHomn otpacnu. O63op
BbICTABOYHOro obGopyaoBaHMA OT npoceccCnoHanbHbIX
Poccunckux nponssoagurenemn

'MBKOCTb MCNOSb30BaHUSA BHYTPEHHEro MPOCTPAHCTBA, NIIaHMPOBKA OCHOBHbLIX
NMOMELLEHNA,  OOCTUraeTcss  UCNOSMb30BaHMEM  COBPEMEHHbBIX  3KCMO3MLMOHHbIX
TexHonormn. K HMM OTHOCATCS pasfnuyHble Tunbl BUTPWUH, CUCTEMbI ranepenHomn
noaBeckn, MOOWMbHblIE Neperopoakn, MNpUMEHSeMoe  UCKYCCTBEHHOE  BepxHee
OCBeLLeHne C NoACBETOM.

MysenHoe obopynoBaHue urpaeT BeOyLLyto porib B JEMOHCTpaUnn OOCTOUHCTB
Kakgoro 9aKcrnoHarta, npueBnekas K Hemy Bceobllee BHMMaHuMe, Tak Kak My3elnHas
LeHHOCTb nboro npegmeta obycrnosrieHa, npexae BCEro, 3Ha4YMMOCTbO, MOMHOTOM U
pasHooOpa3snem 3anoXXeHHON B HEM MHdOpMaLNW.

Xopowne My3enHble BUTPUHbI PeELLIaT HECKONMbKO 3ajad: BO-NepBbiX
BbICTABOYHbIE BUTPUHbI AN My3€si MO3BOSIAKT XOPOLLUO PacCMOTPETb 3KCMOHAaT, BO-
BTOPbIX 3aLUMLLAIOT €ro OT CIIMLIKOM aKTUBHbIX Mobutenen UCKycCTBa, a Takke Nbinu,
COMHEYHbIX NyYen u T. n.

CornacHo obLuenprM3HaHHOW NpakTUKe npu NpoM3BOACTBE 0OGOpyAoOBaHUNA AN
BbICTABOYHOIO 3asia UCNonb3ylTCa Takme MaTepuanbl Kak 3KOOrm4yeckn YMCcToe AepeBo
(o6sa3atenbHO obpaboTaHHOe nNpoTuBOMNOXapHbIM cocTtaBom), MOA®P (wnoHMpoBaHHOE
unn nokpaweHHoe), JIOCI, metann (NOKPbITbIA MOPOLUKOBOW KPAaCKOW),  MNaCTUKMK,
cTtekno (obbl4HOE, kaneHoe, OPOHMPOBAHHOE PA3NUYHOrO Kracca 3awuTbl, TPUMMEKC).
MpMeHeHne TOro mnn MHOro matepmana obycnoBrneHo TpeboBaHMAMM K BHELLUHEMY
BMAY BbICTaBOYHOro obopyaoBaHna ans myses 1 61o4KeTomM 3akasyunka[s).

BaxxHO, 4TOObI BUTPMHBLI ONsi My3ed He OTBreKanu BHUMaHWe noceTutenem ot
OCMOTpa 93KCMOHATOB, MO3TOMY npodeccMoHanbHag BUTPUHA U3rOTOBNAETCA U3
NPOCBETNEHHOrO cTekna. BHyTpn BO3MOXHO noadepkaHne NMOCTOSIHHBIX XapakKTepUCTUK
cpedbl 3a CYET cneymnanbHbIX KacceT MacCMBHOMO KNMMaT-KOHTPONS, a Takke akTUBHOIO
— npu goGaBneHun KacceT C aKTUBUPOBAHHbLIM YIMEM U TeMnepaTypHbIX pPerynsitopos.
Mpn Heo6xoAMMOCTM BbICTaBOYHOE OOOpyAOBaHME MOXET ObiTb OCHALLEHO CUCTEMOWN

CurHanmnsauumn.
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FopusoHTanbHble My3eHble BUTPUHbI

"Opn30OHTanbHbIE MYy3eNHbIE BUTPUHbI ABNAOTCA HEOTHEMIIEMON YacTbto NO6Oro
My3esi. OHM ObIBalOT pasHbiX TUMOB B 3aBMCUMOCTM OT KOHCTPYKUUWU - C OTKUOHBIMU W
CbeMHbIMW KOMMNakamMu, pacnawHbIMM Wn  pasaBMKHbIMW - CTBOPKaMu, [OCTyn K

9KCNoHaTam npon3sognTcA 6naro,u,apﬂ BblABUXKHOMY OCHOBAHUIO.

PucyHok 11, 12 — ['opu30OHTanbHble BUTPUHbI

BepTukanbHasa npucTteHHas BUTPUHA

BepTukanbHaa npucTeHHass BUTPMHA MNO3BOMSET OPraHn3oBaTb BbICTABOYHYIO
nnowanb B MobbIX MOMELLEHUSX U UCMOoNb3yeTca ANs pasMelleHuss NpeacTaBrieHHbIX
9KCMOHaTOoB.

Mnocbl  TakMx BUTPUH, 3aKOYalTCA B TOM, 4YTO 3adHAS CTEHKa MOXeT
MCNONb30BaTbCA He TONMbKO Kak [ekopaTMBHAsh 4YacTb BWUTPUHBI, HO U Kak
NHOPMaLMOHHAsA NaHernb AN pasMeLleHnst JONOMNHUTENbHON MHopMaLmK.

[doctyn B BWUTPUHbI NpeAcTaBfeH CbeMHbIMU OOKOBbIMU, POHTaNbHLIMU
CTeKnamu, pasaBuXHbIMU CTBOPKaMU, pacnallHbIMU CTEKISAHHbIMKU ABepbMU [9].

[MpuCTEHHbIE BepTUKanbHble BUTPUHbI M3rOTaBNMBAKOTCA Pa3fMYHbIX POPM W
rabapuToB: TpaneuenaanbHble, TPEYrosibHble, NPAMOYrOfbHbIE, MHOrOCEKLMOHHbIE U TaK
aanee. BuTpuHbl MOryT ObiTb OCHaLLEHbl CTaUMOHAPHbIMKM UMK perynupyembiMn
CTEKNSAHHbIMK nonkamu [9].

HacTeHHble HaBeCHble BUTPUHDI

HacTeHHble HaBecCHble BUTPUHbI NpPeacTaBNaAlT CoBOM OCHOBY B My3€MHOM
o6opyaoBaHMn 1 HecyT 6onbLUy0 Harpy3ky MHPOPMAaLMOHHOM YacTy Nboro myses.

3agHAa YacTb BUTPUHbI MOXeT OblTb W3roTOBMEeHa TaK Xe W3 MarHUTHOM
MeTannmMyeckon OCHOBbI, ANS KpenneHus nioboro BymaxHoro matepuana C NOMOLLbIO
mMarHuToB [9].

OuyeBugHble NACbI AMAS AaHHbIX TUMOB BUTPUH - 3TO HEBLICOKas LeEHa,

NpOCTOTa MOHTaxa, NerkocTb B aKcnnyatauum [5].
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PucyHok 13 — KombuHaumst HaBeCHOM, ropu3oHTanNbHOM U NPUCTAHHbIX

BepTUKarbHbIX BUTPUH

PucyHok 14 — BuTpuHa BepTuKanbHasa nonHoob630opHas

ButpnHa BepTuKanbHas NONHoo63opHasa OGecnpodumnbHaa [9] obnagaet
BcemMu TpeboBaHMAIMM BbINOMHSAEMbIX 3adady Aans obecneyveHusi KpyroBoro o63opa
SKCMOHATOB, MOSTHOTbI UX BOCMPUATUS U OrpaHUYeHnss 4OCTyna K 3KcrnoHaTtaMm. BuTtpuHbl

BEepPTUKAllbHblE MOTYT ObITb M3roTOBMEHbI Kak OCTpPOBHbIE€ TaK U NMPUCTEHHbLIE.

PucyHok 15 — BuTpuHbI BepTuKanbHble NOSTHOO630pHbIE [5].
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BbiBOAbI NO aHanNu3y My3enHOro ooopyaoBaHusa OT NPOU3BOAUTENEN.

OueHka paboTbl (hvpMm Ha 3aka3 npumBena K TOMy, YTO Ha NPaKTUKe B OCHOBHOM
MCNONb3YTCA LOCTYMNHbIE COBPEMEHHbBIE MaTepuarnbl U BbICOKME TEXHOSOMMKN, O4HAKO He
camble nepeaoBbie pa3paboTkn, BBMAOY MX BOMbLION CTOUMOCTH.

MpomnsBogutenn My3enHoro o6opyaoBaHUS MPENMYLLECTBEHHO WCMNOMb3YIOT
crneayroLmne TUnbl BUTPUH:

[lo cnocoby opueHmMauyuu 8 npocmpaHcmee:

- TOPU3OHTArbHbIE;

- BEPTUKanbHbIE;

- NMPUCTEHHbIE

- Kpyrosoro o63opa.

1o cnocoby ycmaHosKu:

-HaMnosbHbIE;

-HACTEHHbIE;

-NnoaBecHbIE.

Mo muny KoHcmpyKyuu:

-KapKacHble;

-6eckapkacHble.

HwKHUN Moaynb MOXeT ObiTb «ryxum» wunu c gsepuamu. [1Bepy  BUTPUHBI

MOryT ObITb KakK pacnawHbIMn nnn pas3aBuXHbIMW.
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1.4.2. 063op n aHanum3 nportoTnnoB BbICTaBO4YHOIO
obopynoBaHuA

HaunoHanbHbIN My3en ecTeCTBEHHOW uctopunm B BawuHrtoHe sasnsertca
OAHMM M3 CaMblX BCEMUPHO U3BECTHbIX KpaeBeaAYECKUX My3€eeB.

Ha pwucyHke 16 npeacraBneH  cnocob6  3KCMOHMPOBAHUSA  MOPCKUX
npeacTtaButener >KMBOTHOrO Mupa. [aHHbIn  BWO SKCMOHUPOBAHWUS  OTNAMYaeTCs
pPacnonioXXeHMeM MIIOCKMX 3KCMOHATOB BEPTMKANbHO Ha BbICTABOYHOM CTeHAe. Takum
obpa3oM, MpoucxoouT  3HAYUTENbHOE  COKpalleHue  nnowagn  3aHMMaemMoun
BbICTABOYHbIM 00OpYyJOBaHMEM B CPaBHEHUW C TFOPU3OHTAsNIbHBIM  PACMOSIOXEHNEM
9KCMOHATOB, YTO SABMSIETCA HEOCNOPMMbIM MPEUMYLLECTBOM AaHHOro crnocoba nogauu.
KpynHble npeameTbl CTOUT pacnonaraTtb Bbllle, a bonee Menkue - Ha YypoBHe rnas.

B pamkax paspaboTkM BbICTaBOYHOrO MPOCTPaHCTBA MpeanaraeTcsa NpUMEHUTb

OaHHbIN cNocob 3KCNOHMPOBaHMS NPEAMETOB KYNancKon KynbTypbl.

N

PucyHok 16 — QkcnoHnpoBaHue B HaunoHanbHOM My3ee eCTECTBEHHOW UCTOPUN.
BawwHrToH [10]
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PucyHok 17 — CTyneH4yaToe pacrnonoXeHne MnHeparos 1 BepTUKanbHble
3TnKeTKN [11]

CtyneHyaToe pacnonoxeHue akcnoHaTtoB (puc.17). MaBHoe nNpenmyLLecTBO
COCTOMT B TOM, YTO MO, KaXObIM U3 HUX MOXHO PacrnofioXUTb 3TUKETKN Ha BEPTUKASTbHON
NMOCKOCTH.

EnbunH LeHTp aBnseTca ogHUM M3 HoBenwmnx Poccuimcknx myseeB. OTKPbIT OH
B 2015 rogy B ropoge EkatepuHbypre. CosgaHuem 3KCNO3NLUK My3est 3aHMMarnochb
amepukaHckoe AreHTCTBO My3enHoro amsavHa Panbga Annenbbayma, kotopoe
nobeaunno B KOHKypce cpeamn bonee yem 20 komnaHun [12].

Ha pucyHke 18 npeactaBneH OKCMNO3UUMOHHBLIA CTEHA, KOTOPbIA  MOXeT

MCNOJ1Ib30BaTbCA KaK NPOTOTUMN NPOEKTUPYEMOIO BbiICTaBOYHOIO 060py,D,OBaHVI$I.
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PucyHok 18 —CTteHA cO BCTPOEHHbBIMU BUTPUHAMK N UHAGborpadonkon [12]

BricTaBka «20 kocTiomoB ana Poccun. UcnaHckue amsanMHepbl — Avanor ¢
nutepatypomn».OpraHmsatopamm BbICTaBkM  BbICTYNUAM  MUHUCTEPCTBO  KynbTypbl
McnaHun, WcnaHCKMn MHCTUTYT BHewHen ToproBnu, WHctutyt CepBaHTeca w

Accouunaums MmogHbIx ausanHepos cnanum [13].
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PucyHok 19 — lNpumeHeHne cTekon ¢ NoACBETKOW ANA pa3MeLleHns
nHdopmauum o6 akcrnoHaTtax| 14]

BepTtukaneHble nant-60kcbl  (puc. 19) ¢ wuHdopmaumen o6 ISkcnoHaTe
pasrpaHMyYnBaloT NPOCTpaHCTBO. [MpeMmyllecTBOM SBNSETCA NPO3pPavyHOCTb CTEHOOB,
KOTopble obrieryaeT NPOCTPaHCTRBO.

XynoxecTBeHHbINn My3en KnuBneHaa

WHTepaktnBHbin - gucnnen (puc. 20) aBNSETCA XOpPOLWMM pelleHvem ans
NpobyXaeHna MHTepeca oHbIX noceTuTenen myses. Bo3MOXHOCTb B3aMMOOEWNCTBUS C
APEBHMMN MUpamu, ©e3yCroBHO, MO3UTMBHO BNUSAET Kak Ha 3MOLMOHanbHbI (POH B

3ane, Tak U Ha No3HaBaTeSIbHOCTb 3KCMO3NLIMA B LIEJIOM.
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PucyHok 20 — VIHTepakTueHbin aucnnen B Galery One/Cleverland Museum of Art
[15]

1.4.3. O630p BbICTABOYHOro 060pyAOBaHUA U COBPEMEHHbIX

TexXHonornm ansa MHopMaLMOHHON HaBUrauum

B COBPEMEHHbIX MYy3edX [MNPUMEHAKTCA  pa3finyHble cnocobbl  nogayun
I/IHCbOpMaLI,I/II/I. B npaHHOM nogpasgene paccMaTpunBardTCA HEKOTOopble TEeXHU4YecKkune

YCTPOWCTBA ANsi 03HAaKOMJIEHUS C TEMATUYECKUM HANoNIHEHNEM 3KCMO3ULMNA.
CeHCOpHble KNOCKU U MH(pOPMaLIMOHHbIE AUCTNen

Onsa nocetutenen, KoTOpble MNpPeanoynMTaldT OocMaTpmBaTb  3KCMO3ULMU
CaMOCTOATENbHO, My3en 00bIYHO NpeasiaratoT CEHCOPHbIE KMOCKN nnn 42-65 AoMoBble
(6onblume) nHdopMauunoHHble gucnnen. B HUX cogepxartcs cBegeHuss 06 3KCnoanumm,
HaBuUrauus no sKCnoHaTam 1 nHasa crnpaBoyHasa nHopmauusa [16].

[MpMBbLIYHLIM peLleHneM CcTanu 3KpaHbl MHdOopMauMoHHon cuctembl (Digital
Signage), koTopble MOryT pacnonaratbCs Kak B OCHOBHOM 3are, Tak U BO BXOOHOW 30He
My3esd — BecTuOlone, KOTOpoMy, CTOUT yAensaTb OOMMKHOE BHUMaHue, 4Tobbl MOMOYb
NOCEeTUTENO BbICTPOUTL CBOM MapLUPyT N COPUEHTUPOBATLCA B MPOCTpaHCTBE (puc. 21).
B nocnegHee BpeMsi aKpaHbl AenakT MHTEPaAKTUBHLIMKU, YTO SIBMSieTCA ropas3go bGonee

npuBriekatTesibHbIM A4 noceTutTenemn.
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PucyHok 21 — WNHTepakTuBHas naHernb B YanHom gomuke JletHero caga. CaHkT-

MeTepbypr

BupTyanbHbin rng

OaHMM n3 HecTaHAapTHbIX PelleHu BeOeHWsa 3KCKypcum 6e3 aKcKypcoBoaa
ABNSETCA cuUCTeMa «BUpPTyarnbHbIM Ma». OTO Kakoe-nmbo cpeacTBo OToOpakeHus
BMOEOMH(OPMALMKM, Ha  KOTOPOM  MNOSABMSETCA  aHUMMPOBAHHbIA  MEPCOHAX,
MOBECTBYIOLLMIA UCTOPUIO 3KCnoHaToB. OH gaBnsieTcs o6WMM CBA3YIOLWMM 3BEHOM A1
BCEro My3esi, y4acTBYIOLLUMA B pasHbIX 3KCNO3numax. BupTyanbHbid rmg MoxXeT ObiTb Kak
OBYXMEPHbIM (HApUCOBaHHbLIM), TaK N TpeXMepHbIM (06beMHLIM). [Mpy 3TOM COBEpPLLEHHO
He 00si3aTenbHO OTKa3bIBATbLCS OT «KMBOrO» 3KCKYPCOBOAA, TaK Kak aHMMUPOBAHHbLIN
repov HeHaBA34YMBO MOXET NPEeACTaBNsATb UHTEPECHYIO MHCPOPMALMIO.

AyAVIOFVIp,bI Ana HanBuayanbHbIX IKCKYpPCaHTOB

Ona  vHAMBMAyanbHbIX 9KCKYPCAHTOB B COBPEMEHHbLIX My3esiX MNPUHATO
Mcnonb3oBaTb ayamMormabl.

Ayounormg — 9TO HOCMMOE  WHAMBMAyanbHOE  ayauoyCTpOMCTBO — ANS
BOCMNpPOM3BEAEHMS 3BYKOBOrO (MHOrga BMOEO) KOHTeHTa. Ayauorugbl 6biBaloT ABYX
BMAOB: Py4YHble 1 aBTOMaTU4YeCKue.

LLinpokoe npumeHeHne ayamorngoB NO3BOMSIET My3€Et0:

- NPOBOAMTb 3KCKYPCUM Ha Pa3fnnyHbIX A3blkax 6e3 npuBnevyeHns NnepeBog4mKOB;

- He oxXwugaTb Habopa rpynn, npefocTaBNAd OAMHOYHBLIM MNOCETUTENAM
NO3HAKOMUTBLCS C IKCMO3nLUMEN B NOHOM O6bEME;

- cgenatb MHopmauuio 06 sKcnoHaTax yHUBepcanbHOMW;

- 9KOHOMUTb CpeacTBa Ha paboTe IKCKYPCOBOAOB.

B namaTtb aygmo ruaga sarpyxaeTca MHgopMaLums Ha HECKOMbKUX si3blkax. Beibop
A3blka NPOM3BOAUT norb3oBaTtenb. YA0OCTBO ayamornga takke B TOM, YTO NOCETUTENb

MOXEeT chnywaTb MHCbOpMaU,VI}O B HY)XHOM eMy TeMhne, OH MOXEeT cAenaTtb nay3y B
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9KCKYpCUW, BEPHYTbCA K YXe npocnywaHHoMy 6noKy, cnywaTtb WHdopMauuio
BbIGOPOYHO.

Hosenwwne wmogenu ayauormgoB ocHaweHbl XK-gucnneem w CnocoGHbI
TpaHCnMpoBaTb HE TONbKO ayauo-, HO U BUOEOMH(OPMALMIO, CBA3AHHYKD C AaHHbIM
3KcnoHaToM: doTtorpadum, BUOEO POSIMKM U T.N. B KOHEYHOM mUTOre 310 MOXET ObITb
KOMMNaKTHbIX HanafoHHbIA KOMMbKOTEP C 3KPaAHOM, Ha KOTOPOM [OEeMOHCTpUpyeTcH
ayamoBuayanbHasa uHGopMaums o6 akcrno3vumun. [lpyu 3TOM C NOMOLLBIO  Takoro
YCTPOMCTBA MOXHO MHULMMPOBATL, K MPUMEPY, UFPY-IKCKYPCUIO C AETbMU — OT pebEHka
notpebyetca HanmTu Habop onpeaenieHHbIX NpeamMeToB B My3ee U BMeECTe C TeM

NoNy4YnTb UHTEPECHYHO U BaXXHYHO I/IHCbOpMaLI,VIPO O HUX B I/IFpOBOI7I cbopme.

TexHonorma Smart Museum

[danbHenwnmM nornyeckumMm passuTnemM ayamornaoB sBnsieTcs TexHornorna Smart
Museum [17].

B HacTosilee BpeMs nNpakTu4eckn Bce noceTutenn mysees, 0CO6eHHO Mosnofble,
BNageloT COBPEMEHHbIMU MNEPEHOCHBbIMU rampKkeTaMn — MOOBUIbHbBIMKW  TenedoHamu,
cMmapToHaMn, NnaHweTamMmum, YyMHbIMU Yacamu 1 ap.

MpunoxeHne Smart Museum noceTuTenu MoryT 6ecnnaTtHoO yCTaHOBUTbL Ha CBOW
ragkeT, YTO MO3BOSIUT MM HA Ka4yeCTBEHHO HOBOM YPOBHE MOMYyYUTb WHEOpPMaumio O
nobom akcnoHate (puc. 22). [Ons 3TOro NOCeTUTEN AOCTAaTOMHO HaBECTUM KaMepy
cBoero ycrtpouctesa Ha QR-kog akcrnoHata (aHanor wTpux-kogda), KOTOpbI OObIYHO
HaHOCUTCA Ha cneumanbHyl OyMaXHYK 3TUKETKY, pacrorfiOXeHHY psgoM  C
00BHEKTOM, W NOCeTUTENb TYT e C NOMOLLBIO CBOEro rafpkeTa yCrbllWnT ayamo pacckas
006 9kcnoHaTe, npouynTaeT WHQoOpMauul u yBUAUT doTorpadum, BUOEO POSIMKM,
rpacuky, ycnbliwWMT My3blky W ToMy nopgobHoe. WHorga B kadvectBe QR-koOoB
MCNONb3YITCA caMu 0OBLEKTbl. ICTOYHMKOM JaHHbIX MOTMYT CRYXWTb CavuT My3es unu

crneunanmampoBaHHble 6a3bl JaHHbIX [16].
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SAMSuNG

PucyHok 22 — TexHonornsa Smart Museum

TexHonornga Smart Museum:

. obecneunBaet My3en apPEeKTMBHLIM KaHANoOM CBSA3WN C NOCETUTENSAMU;
. ocBoboxagaeT oT HeobxoaumocTu nokpbiBaTb Wi-Fi ceTblo BECb My3€eW;
. afjanTupyeT BeCb MYy3elHbI KOHTEHT Afs1 KOPPEKTHOro oTobpakeHus Ha

MOBUNbHBIX YCTPOUCTBAX;

. OAET BO3MOXHOCTb BECTM apXUB BbICTABOK;
. obecneunBaeT nonyvyeHne pasHOOOpPasHOM CTATUCTUKM 06 3KCnoHaTax wu
noceTuTensx.

MNocetntento Smart Museum obecne4vmnBaert:

- BO3MOXHOCTb OMnepaTMBHO NONy4YnTb BMAEO, ayano, OoTo, TEKCTOBYI MHpOpMaLMIO
00 aKkcnoHaTe;

- BO3MOXXHOCTb Bblbopa A3bIKa;

- BO3MOXHOCTb MOAENUTbCS MHAOPMaLMEN CO CBOMMWU LPY3bSMM B COLManbHbIX
ceTsx;

- [JocTyn K WHdopmaumm y cebs B nuyHOM kabuHeTe, AOns nocnegylowero
BHMMATENBbHOIO U3Y4YeHUs:;

- OTCyTCTBME 3aTpaTt Ha NHTepHeT-TpaduK Npu CKaunBaHUM NPUNOXKEHUS U KOHTEHTA;

- BO3MOXHOCTb MCMNOSb30BaTb BCEro OAHO MOOMMNBHOE MPUITOXEHNE MPU NOCELLEHNMN
MHOXeCTBa My3ee€B, rae peanu3oBaHa cuctema Smart Museum.

3neKTp0|-||-|b|e ATUKETKHU
MHTepaKTI/IBHbIe ANEKTPOHHbIE 3TUKETKN Ha 0a3e HebonbLUNX CEeHCOPHbIX MOHUTOPOB

(6-7 poMmMoB NO guaroHanu) - COBpPEMEHHass W BoCTpeboBaHHas TEXHOMOrus,
no3BonAawLWas 3aMeHNTb Knaccuyeckne noannucy nog aKcnoHaTamMmm Ha aHUMUPOBAHHbIN

pacckas,  COMPOBOXOAeMbli  BUOEOPSAAOM U MO3BOMAKWMUA  NOCETUTENO
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B3aMMOLENCTBOBATbL C NogaBaemMon MHopmaumnen vyepes npMKOCHOBEHNE K MOHUTOPY.
OTO NO3BONAET BM3YyanbHO NpeacTaBuUTb 3KCMOHAT B TOW cpefe, rae OH Mcnonb3oBarcs,
MOHATb €ro UCTOPUYECKYKD WU XYOOXECTBEHHYH LeHHOCTb. [lo cywlecTBy, Takou
MOHUTOP - oYHKUMOHasbHbIM aHanor QR-koga, peanuayowmin yHkuuio Smart Museum
HO He TpebyoLwmnin Hannumsa ragpkeTta y noceTuTens.

BbiBoAabl No pasaeny:

MpumeHeHne COBPEMEHHbIX TEXHOMOMMN NMOAHUMAET 3KCMNO3NLMM MYy3€EeB Ha HOBbIN
YPOBEHb.

CeHcopHoe ynpaeneHve pgucnneem, TpebyeT OT nepcoHana AOMOfHUTENbHbIX
YCUNUN OTHOCUTENBHO €ro YMCTOThbl. Takon crnoco® npegocTtaBneHns MHOpMaumm
ABMSETCA He CaMblM TUIMEHUYHbLIM. AHANOrMyHoO, NpPeaocTaBnss ayauoruabl, Mysen
[OMMKeH 3a60TnTbCa 06 MHAMBMAYANbHbIX HAYLWHMKaX ANA KaX40ro noceTuTens.

OgHMM M3 MNaBHbIX NPEeuMyLLEeCTB MPUBEOEHHbIX CPeacTB SABNAETCA Hanuyve
KOHTEHTa, NnepeBefeHHOro Ha pasHble A3bIKK.

Mpn Mcnonb3oBaHUKU BbILLEONUCAHHBIX TEXHOSIOMMA Ha HaydHbl nepcoHasn mysesi
noxuntcsa 6onblwon 06bEM paboThl: NPOUHGOPMUPOBATL O HAaNMYUMKU ayanornaa; caenatb
yaoOGHbIM MNouck uHopmaumm 06 3KcnoHaTe; NpeaocTaBuTb ObICTPbIA  OOCTYN K
WHTEpPHETY; MNOLrOTOBUTb [MOSIHYH, WHTEPECHYI W NOoSie3Hy uHpopmaumo and

ayguormga, cucteMbl Smart Museum, 3reKTPOHHbIX 3TUKETOK.
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1.5. Ponb onpeaeneHns ueneBon ayautopum

BbicTaBka paccumTaHa Ha LWWPOKMA  KPYyr noceTuTesnien, HO LefieBbiMU
ayauTopusiMm MOryT cTaTb, B 3aBUCMMOCTU OT SKCKYPCMOHHOINO COMPOBOXAEHUS U
KynbTypHO-0Opa3oBaTenbHbIX NPOrpamMMm,  LUKOSMIbHUKMA CPeAHMX M CTapLiMxX Kraccos,
CTYOEHTbI-UCTOPUKKN, apXeosnorn, AM3anHepbl, MEHEOXXEPbI NO peKkriaMe u nuapy TOMCKMX
BY30B; HebonbluMe cemenHble rpynnbl. Onsa yyawmxca Obino 6bl xopowo obecneuntb
BO3MOXHOCTb MpoBefeHUs y4ebHbIX 3aHATUI Ha noLwagke BbICTaBKu.

Ansa 6onee rnybokoro udyvyeHns No 3afaHHOW TeMe MPOEKTUPOBLUMKAM Takke
crneayeT NpeaycMOTPeTb «30HY MOrpy)XeHus» Anst 06Cy>XKAeHUs 3TUMONOrMM 1 pas3BUTUS
KyNnbTypbl Ha OCHOBE  apxeoriorMyeckux uccnegoBaHui. 3TU KOMPOpPTHbIE
aBTOMaTU3NPOBaHHbIe pabodne MecTa, KpacMBO OMOPMIIEHHbIE W coAepXalive B
HarnggHon chopme BCe NpeayCMOTPEHHble MeToaucTaMm My3est nnacTbl MHopmaLumm
00 akcnosvumm - ONA 3anHTEpPecoBaHHOro MoceTuTens, a Takke 0bonee wurpoBou
nosHaBaTesibHbIM KOHTEHT - Ona AeTckon ayautopun. Ha pucyHke 23 npefcrasrieH

npumep paboyero mecra.

PucyHok 23 — «30Ha MOTPYKEHUSD.

B 1O e Bpemss cnegyet umMeTb B BuAy OCOBGEHHOCTM MOCETUTENEN C
OrpaHNyYyeHHbIMN BO3MOXHOCTSMUW, OS5 KOTOpPbIX AO0SDKEH ObiTb YYTEH, B TOM 4ucre,
TaKTUNbHbIA  CMOCO6  «MPOYTEHUSA»  SKCMO3NLMK, TPEOYLWNN Hanuunsa  KonulHbIX
npedmemos. Kpyr KynbTypHO-0Opa3oBaTefibHOr0  COMPOBOXAEHWSA  BbICTaBKM B
3HauuTenbHoM Mepe OyaoeTr 3aBMceTb OT NpopaboTkm nporpamm, pasnnyHbIX
MepOonpUSATUA (TBOPYECKNX BCTPEY, MaCTEPCKMX, y4acTuUs KONMeKkTuBoB, paboTatowmnx B
CTWIE 3THUYECKOW Tpaauumm n 1.4.).

JTioan noxunoro Bo3pacTa, BO3MOXHO, NONAYT Ha AaHHYI0 BbICTaBKy C GonbLuen
OXOTON, BCE ANSA HUX TaM MOHATHO M NpuBbIYHO. O4HAKo, ANt MONOAEXHON ayanTopuu,
BKNiovatoLen B cebs geten LWKOMbHOro, AOLLKOMNbHOMO BO3pacTa, a Takke Monoabix u

ceMenHbIX Niofen cpeaHero Bo3pacTa, TpebyeTcs coBpeMeHHas nogada nHdopmaumu.
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MpuBnekas Monogoe MoKoneHne, cnegyeTt MNOMHUTb O HaAeXHOW 3alumTe
My3elHbIX 93KCMOHaToB. Tex, KOoTopble SBMSATCA MpPSAMbIMMA - CBUAETENbCTBAMM

NCTOPUYECKUX CODBLITUN.

1.6. BbiBOoAbI No Hay4YHO-UcclrenoBartesibCKOMy pasgeny

[anee B Hay4yHO-UccnegoBaTenbCkOM pasgene Obinn paccMOTPEHbl pasfnyHble
aHanornm BbICTaBOYHOro obopyaoBaHusi. B OCHOBHOM MCMOMb3yHTCA TPaaULMOHHbIE
TexHosrormm n matepuansl 20-ro Beka W NUWb HEMHOrve npeanpuaTusa BbiMycKaroT
NpoayKuunio, oTBeYalLyo cTaHgapTam, No3sonswlee Hanbonee NOSHO NpeacTaBnsaTb
3KCMOHUPYEMbIA MaTepuarn.

CornacHo npoBegeHHOMY aHanuay TUMNOB 3KCMO3ULUIA, BbiiBNEeHa NoTpebHOCTL B
CO3JaHuM  yHMBepcasribHOro  MoAynbHoro  obopyaoBaHus,  CNOCOBHOro  nerko
TpaHcopMmnpoBaTbCs Nog Nobyo TeEMy BbICTaBKM.

BoicTaBoyHOe ob6opygoBaHWe [OOMKHO COOTBETCTBOBaTb  3PrOHOMWUYECKUM
TpeboBaHusamM. B cBA3n ¢ 9TMm B ganbHenwen paboTe cregyeTr NpoOu3BECTU
9ProHOMUYECKUA aHanmmM3 M Ha €ero OCHOBe co34aTb (PYHKUMOHAmNbHY CXemy
obopynoBaHus.

B npoekTMpoBaHUM BaXHO UCMOSIb30BaTb JKOJNIOMMYECKU YUCTble MaTepuansl u
COBPEMEHHbIE TEXHOMOMM.

YuutbiBag crneunuky ueneson ayautopuu, o0603HadYeHa noTpebHOCTbL B
MCNOSNb30BaHMM KOMUAHBLIX 3KCMOHATOB, ANSA TaKTUITbHOrO MPOYTEHUST AKCMO3ULINN.

TpeboBaHWs K NPOEKTMPYEMOMY BbICTaBOYHOMY 060OPYAOBaAHUIO:

-MOAYIbHOCTb;

-yHMBEpPCasibHOCTb;

-TpaHCHOPMUPYEMOCTD;

-9PrOHOMUYHOCTb;

-HagEeXHOCTb U 6e30MacHOCTb;

-TEXHOMNOMMYHOCTb;

-3KONOMMYHOCTb.

[ononHuTtensHble PyHKUUK:

- XpaHeHne nNpegMeToB;

-HaBUrayusi No 3KCNoO3nL K.

lNocTaHoBKa 3agav.

1. Paspabortatb PYHKUMOHANbLHYIO KOHUenuuto BbICTABOYHOIO

obopynosaHus
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2. lNpoussectn anpobauunio Ha npumepe IKCMO3MLMN KYNanckom KynbTypbl
COrnacHO BbISIBIIEHHbIM TPEOOBaHUAM.

B naHHOM rmaBe npou3BeneH aHanUTUYeckut 0630p aHanoroB, YTO MNO3BOMUIIO
cchopmynupoBaTb TpebOBaHUSA K BbICTABOYHOMY 060pYJ0BaHUIO.

Takke 6bInM pacCMOTPEHbI pasfiMyHble CyLLEeCTBYOLWME CNOCObbl U TEXHUYECKME
cpeacTtea nogayv nHopmauumm B My3ee, TakMe Kak NeKTPOHHbIE 3TUKETKN, CEHCOPHbIE
KMOCKN U MHGOPMaLMOHHbIE AUCMNEN, BUPTyalibHble U ayauoruabl, TexHonorna Smart
Museum (CKaHMpOBaHWE 3KCMOHATOB), W AaXe BO3MOXHOCTb MPUMEHEHUSI BUPTyanbHOM

peanbHOCTW.
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2. MpoeKTHO-XyAoXeCcTBEHHas YacCTb.

CornacHo pacCMOTPeHHbIM 3Tanam pas3paboTkM  My3eMHOM  3KCMo3nuuK,
Xy[OXXECTBEHHOE MPOEKTUPOBAHNE MY3E€MHOro NPOCTPAHCTBA HaunHaeTcs ¢ noapobHOro
M3yyeHnss TeMbl BbICTaBkW. [lanee cneadyeT OLUEHKa LUeneBon ayauTtopuu, aHanms
npeablayLmnx BbICTABOK MOAOOHOrO xapakTtepa, COCTaBliEHME KOHLEMUMM BbICTaBKW,
OTOOpP M rpynNUPOBKa MY3€lHbIX 3KCMOHATOB B 3KCMO3MLMOHHbLIE KOMMMEKChI, OLeHKa
HEeOOXOAMMbIX TEXHUYECKUX CPEeACTB, aHanu3 MnoMelleHusl, BblOOp BbICTABOYHOIO
obopynoBaHus, onpeaeneHne UCNonHUTenen, pMHaHCOBLIN pacyeT U aHanmu3 CpPeacTB
©e3onacHocTu.

[ns npoekTUpoBaHWUs BbICTABOYHOro 0OOpPYyAOBaHMS MPOM3BOAMTCA aHanus
CTUNUCTUYECKUX  XYOOXKECTBEHHbIX  OCOBEHHOCTEM  TeMbl  BbICTaBkM, [Oanee
paccMmaTpuBaeTcs 3proHoMumka n opMoobpasoBaHme BbICTaBOYHOTO 000pYyaOBaHMS.

Ona dopmupoBaHMs MaplpyTa BbICTaBkM MPOU3BOAMTCSA  FPynnUpoBKa
9KCMOHATOB B TeMaTMYEeCKMe KOMMIMEKCbl, COCTaBMSAETCA XPOHOMOMMYECKUX nraH

OBWXEHNA NO 3KCMO3ULMOHHBIM KOMMJ1IEKCAM.

2.2. ApProHoOMUKa BbICTaBOYHOro NPOCTpPaHCTBa

[Mpn NpoekTMpoBaHMN My3eMHOIro NMPOCTPAHCTBA BaXXHO Y4YUTbIBaTb CNOCOOHOCTb
nepemMeLLeHnsa ans ManomoOunbHbIX rpynn HacenexHus. Ha pucyHke 24 nokasaHbl
MUHMManbHbIE pa3Mepbl Npoxoga Mexay obbektamm C ydyeToM rabapuToB nOLEN,
NOSNb3YHOLLMXCS KPECMOM-KONSACKOM, KOCTbIIAMU U npodnmu. B gaHHoM cnyyae gnuvHa
yyacTtka E npesbiwaeT 15 m Ha 10 cm (puc. 46), COOTBETCTBEHHO, MUHMMASbHAsA LWWMPUHA
npoxoga xoTs Obl AnNs O4HOro ManoMoburibHOro 4yenoBeka OofmkHa cocTtaensaTb 1000
MM. MuHMManbHbIM pa3mep npoxoda A4S CpegHECTAaTUCTUYECKUX JIO4EN, C y4eToM

AHTPONMOMETPUYECKNX AaHHbIX, OOJDKEH COCTaBNATb 90 CaHTUMETPOB.
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PucyHok 24 — MabapuTbl NpoxoaoB Ang MHBaNUAoB BcreacTame 3abonesaHnn

OMOPHO-ABUraTeNbLHOro annapara 1 opraHoB 3peHus. [18]

2.2.1. DproHoMUKa BbICTaBOYHOIro 060pya0oBaHUSA

OproHOMMYeCKUn aHanM3 OCYLLEeCTBNSIeTCA MO W3BECTHbIM 3ProHOMUYECKUM
cxemam (puc. 25), onucaHHbIM B iuTepaTtype.

FORWARD REACH SIDE REACH AMBULANT REACH

74" MIRROR TOP.

30" CLEAR FLOOR SPACE REQUIRED
760

PucyHok 25 — Nabaputbl gocsiraemoct mebenun n obopygoBaHus gns niogen, ¢

pasHbIM YPOBHEM PM3NYECKMX BO3MOXHOCTEN. [19]
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Ha nepBow YyacT pucyHka NyHKTUPHOW NUHMEN 0603HAYEH BbICOKUI MYX4YMHA Ha
WHBANUAOHOW KONSACKE, a >XWPHbIM KOHTYPOM HapucoBaHa HU3Kas >KeHLMHA.
MakcumanbHasa BbicOTa AUcnnes AoSMkHa ObiTb He Bbiwe 1524 mm gns pa3bopymBoro
BOCNpuATMA MHopMaunn. OnTumanbHasa BbicOTa ctona cocrtasnseT 815 mm. Ha camom
NpaBoOM YacTU PUCYHKa YKa3aHbl onTMMaribHble pasMepbl pacrnonoXeHus aucnnees Ans

B3pOCHOW rpynnbl HAaceneHus, 4To coctasnseT ot 915 mm o 1524 mm.
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PucyHok 26 — Pasmepbl 30H KOHTPOMA A5 MY>XHUH U XKEHLLMH. [6]

FLOOR IS DATUM 0

PaccMoTpyM 3proHOMUYECKYD CXEMY CpeaHeCTaTUCTUYECKOro YenoBeka U ero
AOCTYMHble 30Hbl. Ha pucyHke 26 ykasaHO, 4TO MOBOPOTblI B CTOPOHbI ferkv gns
BbIMOMHEHUS, MOAHATUE Ha LUbIMNOYKM — CMIOXHO, @ HaKMOHbI Kopnyca (npucegaHusl) —
BbIMNOMNHUMbI. MIcxoas mn3 3Toro, BbICOTa BEPXHEW MOSKM OOKHA ObiTb OOCTynHa Ons
ob30pa paxe ManeHbkMm XeHwmHam. COOTBETCTBEHHO, MOTOSIOK BUTPWUHbI [OSMKEH
HaxoauTbcAa Bbiwe 1829 mMm. B Hem gorkeH pacnonaratbCsi KOpob C OCBELLEHMEM, YTO
coctaBnsieT npumepHo 10-20 cm. 30Ha orpaHn4veHHasi paccTtosHuemMm oT 1575-1829 mm
NPUHaANeXuT BTOPOCTENEHHbIM AUCMNEAM, TO €CTb 3aTparnBaeT BepXHEW BU3yaribHOM
rpaHuLbl Ons XeHWmH. COOTBETCTBEHHO, HKHUI Npeaest YATAeMOCTU HaXOAUTCS HUXE
YyeM y MY>X4YMH 1 cocTtasnsgeT 1105 MM BbICOThI OT nosa.

‘padomyeckan MHMopMaumsa, BOCMPUHMMAEMAs MYXYUMHOMW, OrpaHn4yeHa 30HOW
YMTAEeMOCTU, U3 PUCYHKA BUAOHO, YTO HWXKHAA rpaHuLa no BbiCOTe cocTtaBndeT 1372 mMwm.

B aTou 30He MOTYT pacrnonaratbCa 3TUKETKN UM NHTEPaKTUBHbIE OUCTIIEN.
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OcCHOBHyt0O WHcbopMauuio B CTeHOe cregyeT pacnonaratb B BbICOTHOM

ananasoHe ot 1105 mm go 1829 mm, Tak Kak OH ABnseTca obLeaoCTynHbIM Kak Ans

MYX4YUH TaK 1N ONA XEeHLWNH.

30Ha [ocAraeMocTu NpW HaKMOHe Koprnyca OrpaHuyMBaeTCsl pacCTosIHMEM OT

457 MM OO 762 COOTBETCTBEHHO B 3TOM BbICOTHOM [uanas3oHe BUTPUHbI MOryT

pacnonaratbCd BblABWXHbIE ALLWKA OJ14 KOMNUMHbIX 9KCMOHATOB.

BbicoTa BerHeVl MOJIKKN BepTMKaﬂbHOVI BUTPUHbI OO0JIKHA ObITb pacnosioxKeHa Ha

ypoBHe rna3. [OQuHamMu4eckumMyn aHTPONOMETPUYECKUMU XapaKTepUCTUKaMKU SIBNSIOTCS

TaKXe 30Hbl

BMOWUMOCTU, NpU4EM 3TN 3O0HbI

MOryT onpegendatbcAa npm HEUM3MEHHOM

NOoJ1I0XKEHNN ronosbl (O630pHOCTb o6ycnosn|/|BaeTc;| TOJIbKO OBUWXEHUNEM FJ'I83) nin npu

noBOpPOTax N HaKMoHax roJyioBbl.

Ha pucyHke 27 npvBefeHbl Yribl 3peHusi, 4OCTWXMMble C y4eTOM MoBOpoTa

royioBbl B CTOPOHY B3rndaaa.
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PucyHok 27 — BusyanbHble xapaktepuctumku. [20]

npeacTaBneHbl Ha pUCYHKke 6, MOCTPOEHbl C  Y4eToM

YMEHbLUEHUS YYBCTBMTENBHOCTM rnas3a OT LeHTpa nons 3peHust Kk nepudepun. LieHTpom

nonda 3peHnA Ha3blBaeTCA TOYKa, Ha KOTOPYK HanpaBlleH COCpe)II,OTO‘-IeHHbIIZw B3rn4da.

OntumanbHas 30Ha B3rnsgga orpaHun4yeHa yriomMm npumMepHo 15° BBEpPX-BHN3 N BMpaBoO-

BNEBO OT HOpMarbHON NHUK B3rNsaga. Takke 0603Ha4YeH NpuemMremMsIn gnanasoH

Ha CTeHOAe HYXHO Wu3y4unTb CXeMy pacnonoXeHna aucrrees.

PaccTosiHue oT rmasa go aucnnes.

[na Toro 4TOObI NOMECTUTb I/IH(bOpMaLI,I/II-O B ne4yaTtHoM WU 3NeKTpoHHOM Buae

npeacTaBneHbl

Ha pwucyHke 28

CxXemMbl AnAd MYXYMH W XeHLWH C YyKa3aHMeM Yriia HaKioHa JIMHUU

B3rnsi4a Ha Aucnnemn B CTOSAYEM MOSNOXEHUM.
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PucyHok 28 — OproHomMuka 3putens n tHgopmMmauuoHHoro auennes. [19]

YenoBe4yecknin rna3 aBToMaTUYECKM (POKYCUPYETCH Ha HYXXHOM PacCTOSIHUWM OT
ancnnes B 3aBMCMMOCTU OT ero pasmepa. MMHMManbHoOe paccTosHMe Mexay 3puTenem
n gucnneem coctaenseT 33 - 40,6 cm (C). OntumaneHoe paccrosiHne - 45,7 - 55,9 cm
(B). MakcumanbHoe paccTtosHune B npegenax 71,7 - 72,7 cm (A).

HopmanbHoe pacctosiHue ansa uyteHus cocrtaenseT 45,8 cm. [20]

PesynbTaTbl 3proHOMU4eCKOro aHanmaa

Ha ocHoBe npoBeOEeHHOro 3ProHOMMYECKOro aHanmusa Obina cocTaBneHa

HarnsgHas cxema pacnpegeneHns 30H U rpaHuL, BUAMMOCTU Ha cTeHge (puc.29).
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PucyHok 29 — Paamepbl onTUMarnbHbIX AOCTYMHbIX 30H BbICTABOYHOMO CTEHAA

2.3. ATanbl 3CKU3npoBaHnsa BbICTaBOYHOIO oGopyp,osaHml Ans

3KCNo3uuuuv npeamMeToB KynamcCKon KyrnbTypbl

MNMepen Tem, Kak HavaTb 3ICKM3MPOBAHME BbICTABOYHOrO OOOPYAOBaHWUS CTOUT
O3HAKOMUTBCA C HEKOTOPbIMU CTUIIUCTUYECKMMU OCOBEHHOCTAMM NpencTaBrsemMoro
mMaTtepuana. B gaHHom cnyvae pedb mgeT o6 3KCMOHMPOBaAHMM NPEOMETOB KyNanCKOW
KynbTypbl, MO3TOMy pfanee OyaeT onucaH 3Tan 3CKM3MPOBaHUSA W, napannenbHo,
npou3BeaeH CTUIUCTMYECKUA aHanu3 XapaKTepHOro XyAOXECTBEHHOro CTuns,

NMPUCYLLIErO OAHHOM apXeonorn4yeckom obLHOCTH.

2.3.1. SckusnpoeaHue BbICTaBOYHOro 06opynoBaHUA

[na paHHOro cnyyvyaa wu3rotosrieHnMe BUTPUH [LOOJDKHO BbINOJIHATb q)yHKLl,I/II-O
OOMOJTHeHUA o6pa3Horo npencraBneHnsa o MI/I(*)I/I‘-IeCKOM Mupe, no3TomMy BaXXHbI acnekr

- Bbi3blBaeMoOe Brne4vaTtrieHmne, Kak OT 3KCNoHaToB, Tak 1 OT BUTPUH, NX CcOoAdep KaLlux.
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My3eHass BATPMHA 9TO KOHCTPYKUMS CO CTEKNAHHbIM KOMMakoM Ha 4-X onopax
nnn Ha Tymbe. BHyTpu HakmoOHHas MNNOCKOCTb, OOTAHYTas TKaHbl. YCTaHaBnMBaeTCcs
noacBeTKa C peryrnmpoBKOM yrra nageHus 1M MHTEHCUBHOCTU ocBeLleHus [9].

XynoxecTBeHHOE NPOeKTUpoBaHue

MpM NPOEKTUpPOBaHUM BbLICTABOYHOrO OOOPYAOBaHUS BaXHO Y4YUTbIBaTb
CTUSTUCTUKY BbICTaBKM.

BboibpaHHas TemaTuka faeT wWwuMpokoe none Ans aHTasum no Co3gaHuto
OpUIMHanNbHOro My3enHoro obopygoBaHus. Kynamckas KynbTypa CraBUTCS CBOEW
YHUKanNbHOW MeTannonnacTMkon B nepByl odvepenb. JlormyHee Bcero BbibpaTtb
BruomMopdHbIN TN CTUNM3aumn. IMeHHO MM NoNb30BanNMUChb Kyranckme macrtepa, yCrioBHO
NOBTOPAA AeTanu BHewHero mupa. buomopduam, kak nobon n3 CoOBpeMEHHbIX CTUMEN,
nponaraHaMpyeT UCNoNb30BaHMEe MPUPOLHbLIX 3KOSOrMYHbIX Matepuanos. OgHako, Ans
CO3[aHNs U3OTHYTbIX JIMHUA U HeOobblYHbIX POPM Au3anHepbl nNpuberarT K NNacTuky.
Hepegoko B OGMOMOpPCHBLIX WHTEpbepax WCNONb3YKT CTeHOBble MaHenu, 6onblioe
KONMYecTBO CTekna W anioMuHua. Yauwle Bcero npeameTbl WHTepbepa genawT u3s
nnacTuka n KneeHHon goaHepbl. ATU NAcTUYHbIE MaTepuanbl NO3BONAIT MOAENNPOBaTb
npeamMeTbl caMblX NPUYYAMBBLIX (OOPM.

BepTukanbHble BUTPUHBLI-CTENNAXW N9 MpeAcTaBreHna Kepamuku, opyxumsa n
NPOYMX SKCMOHATOB, HE BXOASALLMX B COCTaB METENSIonnacTuku.

BepTukanbHas BUTpMHaA ANA 3KCMNOHUPOBAHUA KYNauCKOW KepaMUKKU

[MepBbIi_NOUCKOBbLIV _psa opMbl Hayanca ¢ obpasa «MwupoBon ropbi». OH

MOCMY)XMIT OCHOBOWM QAN CO34aHuUsi BEepTMKanbHOW KOHYCHOW BUTPUHbI-CTUNNAXa.
MopobHas normka NpocMaTpuBaeTCsl B KAPTUHE TOMCKOro XyOoXHuKa, NpeacTaBneHHas
BO BTOPOM 3are, MOCBSILLEHHOMY OTPaXKEHWI0 KynawmcKoM TemMbl B COBPEMEHHOM

nckyccrtee (puc. 30).

PucyHok 30 - CueHorpadusa. Obpas «ropa». Ctennax-sutpmHa «Kynanckas

Kepamuka»

BMTpMHa C HUwamMum ansd nutepatypbl B Buge JNocsa

BTopown nonckoBbiv psg Hadancs ¢ obpasa Jlocs, nvesLwero 6onbLIoe 3Ha4YeHne

B XXN3HN NECHOINo OXOTHUKAa, a TakKXKe OPYrnx JeCHbIX U (baHTaCTW-IeCKI/lX XUBOTHbLIX U
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ntny,  [21]. Cpean 300MOpPHBIX CHOXKETOB OH Haubonee 4acTto BCTpeyaeTcs.
3oomopHas durypa B Buae ckeneTHo u3obpaxeHHoro Jloca npeobpasoBaHa B
00BbEMHYIO KOHCTPYKLMIO. HUWM MOXHO MCNOnb3oBaTh ANA XpaHeHUs nutepaTypbl Mo

TEME BbICTaBW.

, N\
< yeede

PucyHok 31 - BuTpuHa ¢ HWwamu gns nutepaTypbl O Kynanckux Haxogkax B
Buae Jlocs.
BepTukanbHaa BUTpMHa ANA 3KCNOHUPOBaHUA opyxusa «[lpyx6a Hapoaos»
Cnegyowmm UCTOYHMKOM uaeun 6Gbina aHTpornoMmopdHas 6poH3oBas urypka.
MOXXHO caenaTtb CTENMaX-BUTPUHY ANS NPeACTaBNeHUs, Hanpumep, NPeaMeTOB OXOTbl U

opyxue (puc. 32).

PucyHok 32 — Ockusbl ctennaxa «[pyxb6a HapoaoB».

BuTpuHbI ¢ KynancKumMm nepcoHaxamm

Tak kak 9KCMoHaTbl MOXHO YCMOBHO MOAENUTb Ha rpynnbl: OPHUTOMOPMHbIE,
aHTponomopdHble, APEBOBUAHbIE, 300MOPMHbIE UIYPKN U XTOHUYECKUE CYLLECTBa, TO
N BUTPUHbI 115 KaXXO0ro Buaa MOXHO co3aaTb UHOMBUAOYamNbHbIE.

Ha BepxHen 4acTu KaKgou BUTPUHbI MMEET COOCTBEHHYK «rOfloBY», KOTOpas
cnocobHa HecTn MHGOPMaUMIO O MNpPeAcCTaBfEeHHbIX B HEW 3JKCroHaTaX, Kak cyrybo
BU3YyarbHYI0, TaK 1 UICTOPUYECKYIHO.

ButpuHbl mMoryT kak 6bl «obwatbcs» ¢ nocetuternemM. XTOHUYECKOe CyLecTBO
nomewtaetca nog BUTpuHy. OHO HE MOXET He NpuBNeKkaTb BHUMaHWE U He BO3OyxaaTb
UHTepec 3putens. Tonbko NpeacTaBbTe, KakMe 3axBaTbiBalOLMe 3MOLUMW Bbi3blBaeT

Haxo4Ka NoTamHOro nepcoHaxa nopa BVITpVIHOVI.
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PucyHok 33 — Ocknsbl BUTPUHbLI 411 B3POCHIbIX U AeTeN C ono3HaBaTerbHbIM

HaBepLnemMm n XToOHOM noa HWXHEWN MOSKoWn.

Me6enb B Kynanckom ctune. Ckamenku, Kpecna.
Cnegyowmm oOGBHEKTOM  AM3ariHa CTanu Kpecna-cTyfnbs M CKamenkn ans
pabOTHNKOB M rocTen My3enHOro 3ana. OTn Xe Kpecra 1 naBku BO3MOXHO MCMOSb30BaTb

B «30HE NnorpyxeHud» - cneuymnarbHOM MecTte Ond o630pa nnTepartypbl nnm o6cy>|<,1:|,eHV|;|
TeMbl BbICTaBKW.

v . =

PucyHok 34 — 3ckusbl kpecen «Kyrnanckoro CMOTpUTENS» 1 NaBOYKMN.

O6paTtnTe BHUMaHMe Ha nocregHue 3ckusbl B psge, npeactaBfeHHOM Boiwe. B
HacbInu KypraHa KameHHbIi MbIC HangeHo n3obpaxeHne BcagHUKa, cuadaLwero, BUanmo,
Ha fioce (Cyast MO XapakTepHbIM pPas3fdBOEHHbIM flanam, O4HaKo TOYHO onpenenuTb
XWMBOTHOE TPYAHO, TaK Kak y Hero otriomaHa ronosa). durypka yenoBseka npeacraBreHa
TOMNBbKO BEPXHEW MOMOBMHOM, HWXKHAS YacTb oTcyTcTBYeT. C ABYX CTOPOH BCagHMKa Ha
CMNHEe XWBOTHOIO CTOAT BOAOMNSaBalowme NTUubl, KIHOBbl KOTOPbIX MEpexoasT B yLIn
BCagHuKa [22].

OueHka pesynbmama:

Bnocneacrteun, 6bino pelweHo co3gaTtb 6onee yHuMBepcanbHOe pelleHue, Tak
KaK BbICTAaBOYHbIN MaTepuan MeHSeTCs OT BbICTaBKM K BbiCTaBke, a W3rotaBnuBaTb
opurmHanbHoe obopygoBaHWe NoA4  Kaxayl TemMaTuky He pecypcoaddeKkTUBHO.

Mosasmnack notTpebHOoCTb B 6oree yHMBepcanbHOM AN3anH-peLLEHNN.
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2.3.2. dopmoobpasoBaHue MOAYINbHOro BbICTaBO4YHOIO

obopyaoBaHus

Niobas urypa HaumHaeTcss C TOYKWM, 3aTeM U3 psiga TOYEK BbiCTpauBaeTcs

nuHua. B 3aeBucumoctn OT XapaKktepa AOBWXKEeHUA pdaa TOYeK COo30aloTCA TMpOoCTble

reomeTpunyeckmne Cbl/lrypbl, TakKune Kak Kpyr, TpeyrosfibHMUK 1 KBagpar. [anee oT Hux nayTt

BCE€ BO3MOXHble NPOU3BOAHbIE. 3JJTUNC, NPAMOYIoJibHUK, Tpaneuuda, MHOIoyrosfibHMKu,

3Be3[bl.

[anee u3 Toro ke Habopa nepemellaembiX NMHUIA B MPOCTPAHCTBE MOXHO

co3gatb Ob6beMHble reomMeTpunyeckme (bl/lrypbl, TakKne Kak ccbepa, nMpamMmga, KOHYC,

uMnNUHAp, Ky6 1 Tak ganee.

dopmoobpasoBaHMe BbICTABOYHOrO 0O60pyaoBaHMs OBYCNOBMEHO CreayoLWnm

psiAoOM ¢haKkTOpOB:

MOAYNbHOCTb, YTO O3HAYaeT HanMyne MUHUMAIbHOW CTPYKTYPHOW eOUHULIbI
NPOEKTUPOBaHMS;

yno0bCcTBO COOpKM - peanuaaumsi MOXeT ObiTb AOCTUrHyTa C UCMONb30BaHMEM
pa3HbIX NPOM3BOAUTENEN CTPOUTESbHbIX MATeEpMarnoB B pasHbIX pernoHax
CTpaHbl 1 3a pybexom;

yaoOCTBO MCNoNb30oBaHWs - noapasymeBaeT 3h(eKTUBHOE UCMONb30BaHME
9KCMO3ULMOHHON NIowWaan CTeHda, 3TO 3HAYMT, YTO MaKCMMarnbHO yaobHoe
pacnosnioXxeHne npocMaTpmMBaemMon MHOPMaLUKN OOIMKHO ObiTb 3aKNOYEHO B
NPSIMOYrosibHOM ¢hopme, NOTOMY YTO MMEHHO TakK MPUBLIKNO YerioBeyeckoe
CO3HaHMe BOCMNpMHMMaTb MHAOPMALIO;

rMBKOCTb, TPAHCOPMNPYEMOCTb CUCTEMBbI — TaK Kak AeHHOe obopyaoBaHue
npegHasHa4yeHHO AN BPEMEHHbIX BbICTABOK, OHO AO/MKHO  UMETb
BO3MOXXHOCTb U3MEHATHCS

yHudmKauma — corfnacHo npoBEeAEeHHOMY aHanuady LUeneBon ayguTopun u
3ProHOMUYECKOMY aHanmay;

obwaa TeHAeHUMs M3roToBUTENen BUTPUH MOKa3biBA€T OTKA3 OT CIOXHbIX
dopMm ¥ cBedeHne K MWUHUMYMYy, TO €CTb BUTPMHbI YnpoLljalTcs OO

CTEKNSAHHbIX KyBOB MK NPU3M.

[Mocne nNOBTOPHOrO aHanuM3a BbICTABOYHOrO 000OpyAoBaHMA ObINO MPUHATO

peweHne mncnonb3oBaHUA MIaCTUYHbIX (bOpM, XapaKTepHbIX KyJ'IaIZCKOIZ KynbType, B

Fpa(*)l/l‘-leCKOM MaTepuane BbICTaBKW. [laHHble cTunucTndeckne OCODEHHOCTN O4YeHb
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TPyOHO NPUMEHUTb AN (POPMbl CaMUX BbICTABOYHbLIX CTEHOOB, TaK Kak OHW HOCAT
NHOMBUAYANbHbIN xapakrep, a NPOMBbILUSNIEHHbIN AnsanHep 3aHumMaeTcs
NPOEKTUPOBAHMEM CeEpUM MOAYrbHOro obopyaoBaHus. MoaynbHOCTb O3Ha4yaeT, B TOM
yncne M yHuBepcanbHOCTb 060opyaoBaHWA, TO €CTb BO3MOXHOCTb €ro NpUMEHEHUS K
pasfiMyHbIM BbICTABOYHbIM TeMaTukam. [na 3Toro B npoektupyemoe obopyaoBaHue
pobaBnseTca cneumanbHbin MOEHTUUKALMOHHBIN MOAYIb, CoAepXalwmn nanTboke C
HaHeCeHHON oOno3HaBaTeNnbHOM rpaduMKon. ITO MO3BONMUT MNOCETUTENAM  nerye
OPVEHTUPOBATLCA B Martepuarne BbICTaBKW, YTO 4YPE3BbIMAMHO BaXKHO, MPU >KEenaHuu
9KCNepToB ObICTPO HANTU UCKOMbIN KOMISEKC.

Ha ocHoBe npoBeAEHHOro 3ProHOMUYECKOro aHanmsa ObilM NpeasioXKeHbl
BapuaHTbl KOMMOHOBKM BbICTaBOYHbIX CTeHOoB. Ha pucyHke 35 npeacTtaBneHo
dYHKUMOHANbHOE [OeneHne CTEHOOB COrfacHo nNpuUBEAEHHOMY 3ProHOMWUYECKOMY
aHanuay. Takum obpa3om, BbisiBIIEHbI OCHOBHbIE «Y31bl» KOHCTPYKLMMW:

e o0OLllee ocBelleHuE;

e BTOpOCTENneHHasd MHPOPMaUNOHHAA NaHenb;
e nepBOCTENEHHAA NHPOPMALIMOHHANA NaHenb;
e CTEKNsAHHasi BUTPUHA;

e KpenmneHne BUTPUHBLI (Kapkac);

e MecCTa XpaHeHus

e NaNTOOKCHI;

e OCHOBaHwMe.
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PI/IcyHOK 35— (DyHKLl,I/IOHaJ'IbHOG 30HMpOBaHME BbICTABOYHOIo CTeHaa

B MoaynbHble CcTeHObl MOXHO MOHTMpOBaTb JNOOOro TunNa BUTPUHBI W
MHPOPMAUMOHHBLIN  MaTepuan, 6yab To rpaduyeckne aTuketTkn, XKK-akpaHbl unm
ayanoaTukKeTkn n 1.4. [na aToro npegnaraetca UCnonb30BaTb MOAYSbHYIO KapKacHYH
CTPYKTYpy cTeHaa. [ncom Bbibopa kKapkaCHOro CTPOEHNS ABNAETCA Takke JOCTYNHOCTb
HeobXo4MMbIX CTPYKTYPHbIX 3NeMeHTOB (CM. nogpasgen «Matepuansi»).

lMpenMmywiectBa CTEHOOB MO CPaBHEHWIO C BUTPUHAMU SBNSETCA MeHbLuas
nnowaae 3aHMMaemasi obopyaoBaHMEM, HENPOM3BOSfibHas QYHKUMSA 30HUPOBAHUSA
30HMpoBaHue (cTeHa paboTaeT nNogobHO neperopogkam wnu oanblu-CTEHaM) U, Kak
crneacTeue, HEHaBA34YMBas HaBuraums no 3any.

Camasa BepxHsis 4acTb CTeHAa COOEpXUT perynvpyemMoe OCBELLEHUe, Huxe
pacrnonaraeTcsi conyTcTeylowass MHopMauusa K akcrnoHatam. [anee HaxoauTcs cama
CTEKNSAHHAA BUTPMHA, KOTOpasa npeacTaBniseT coboM CTEKNSHHbINA KOMMNaK, CKNEeeHHbIN Nno
Y® — texHonoruu, nog yrnom 45°, 6e3 kakux nvubo coeauHUTEnen, MeTannmyeckux
npodurien, To eCTb Mexay 3KCMOHATOM U NoceTuTenem My3sest HaxoguTCHa TOSTbKO CTEKIO
N HUYEro He MeLlaeT 063opy.

Hn ons koro He CekpeT, YTO YenoBeK BOCNPUHUMAET MH(POPMALINIO C MOMOLLbLIO
OpraHoB YyBCTB: 3peHUs, cryxa, 0B00HAHUA, OCA3aHNA N BKyca. HekoTopbIM noceTuTensam

He [O0CTaTO4YHO BMU3yalibHONo COIMPUKOCHOBEHUA C TMNpegMeTaMu. K TOMY JXXe He
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NCKNIOYEHO Hannums crnaboBuadmnx nocetutenen, aAns KOTopbiX MOXeET ObiTb NONe3Ho
ocsi3aHMe KOMUKMHbIX dKcnoHatoB. CneumanbHO ANs 3TUX Lenen B 30He OCAraeMocTu
NpW HaKIoOHe Kopryca, Haxo4AaTCs BblABMXHbIE ALWLNKA C KONMUWHBIMU NpegMeTamu.

HwKHUM Moaynb BbICTABOYHOrO CTEHAa Takke COOEPXWUT Ono3HaBaTesSlbHble
nanTbokcbl, cnocobCTBylOLME NErKon y3HaBaeMOCTUM MpPeaocTaBnsieMoro matepuana
9KCMO3NLMOHHOIO KOMMJIeKca C AaribHero pacCTosiHuA.

[lanee Ha OCHOBE 3pProOHOMMYECKOrO aHanmMsa W Cco3faHHbIX rpadudeckmnx
n3obpaxeHnn KoHTeHTa kaxgoro ctenpga (MPUNOXEHWE bB) nouck BapuaHTOB
npogosrmkunca B nporpamme 3DMax (puc.36).

CTaTuyHbIN MOAYNBbHbLIWN CTEHS,

[MepBbIt BapuMaHT COAEPXWUT BCE BbILLEONUCAHHbIE XapaKTEPUCTUKN, OOHAKO C
TOYKM 3PEHUSA ICTETUKM CMOTPUTCA HE COBCEM npuemnemo. [leno B TOM, 4YTO 30Ha
OCBELLEHNSA SBNSAETCS CIULLKOM «TShKenom» Ansa gaHHon obbemHon komnosuuuun. Ons
yCTpaHeHUs1 [OaHHOro HegocTaTka cregyeT nepecMoTpeTb Cnocob ocBelleHus
aKcrnoHaToB. Takom  BapuaHT, HECOMHEHHO, noaxoauT  Ans  CTaHAapTHbIX
ManobHaXKETHbIX PELUEHN: CKOMNb3ALLMA CBET NPEeKpacHO NoacBeYMBaEeT rpadnyeckyto

MHJOPMAaLNIO, PacroSIOXEHHYIO Ha 3aHEN CTEHKe CTeHa.

PucyHok 36 — Nouck pelueHnn B nporpamme 3DMax
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PucyHok 37 - 3D mogenb BbicTaBOYHOro cTeHaa

[AVvHaM4YHbIN MOOYNbHLIN CTEHA

CnegywowumMm BapmaHToM Obln MNOMHbIA OTKa3 OT obLuiero oceBelleHnsl CTeHaa B
NoSb3y NOKaNbHOMO OCBELLEHNSA CTEKNAHHOW BUTPUHLIL. Takke MOUCK NPOLOIMKMUACSA NoA
BNUSIHWE HOBEWWMUX TexHomnormn. Anpobaumsa WUCnonb30BaHWUS MPO3PavyHOM CTEHKU
CTeHOda BM3yanbHO npou3Benia BnevyaTiieHne npPaBUNbHOCTU MPUHATONO peLUeHns.
CreknsiHHaa MHopMaUMOHHAsa YacTb CTeHAA MOXET ObITb N3roTOBMNEHA Kak U3 CTekna ¢
NIeHkon obpaTHOM nNPoOEeKUMn, Tak WU SBAATbCA CaMOCTOATESIbHbIM  MPO3pPadHbIM
ancnneem (cMm. nogpasgen « TexHonornmy).

BbiCTaBOYHbIN CTEHO C Mpo3pavyHOM WMHAOPMALVOHHOM MNaHesnbio Mo3BonseT
BUOETb NPOCTPAHCTBO «HACKBO3b». ATO pasrpy>kaeT MecTo, 3aHMMaEeMOE CTEHAOM, YTO
yCcTpaHseT aeKkT «3aMKHYTOro nabupuHta». [lpo3payHble KOHCTPYKUMW U3 CTekna

Ao0aBnsAT NErkocTn B MHTEepbepP BbICTABOYHOIO 3ara. 310 CI'IOCO6CTByeT TOMY, 4TO
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NPOCTPAHCTBO BOCNpUHUMaeTcs 6onee NpoCTOpPHbIM, U Aaxe (PYHKLMOHANbHO BaXXHble
3MNeMeHTbl He MeLlatloT obwemy 0630py.

Takon BMA NpeacTaBneHuns nHdopmMmaunm aesnseTcs Hambonee ahPeKTUBHBIM B
CpaBHeHMM Cco cTaTudHou doopmon. [lonb3oBaTensa npuBreKaeT WHTEPAKTUB,
yrnpaBnseMoCTb,  HEOXMAAHHOCTb  npejraraemMblXx  AelcTBUA  (pa3brokmpoBka
BbIABWKHbIX SILLINKOB).

MpsimoyronbHaa ¢opma cTeHaoB obecneymBaeT OLLyLEeHWE YCTOWMYMBOCTU W
HaOeXHOCTU. YeTKne ropusoHTanbHble JSIMHUM KOHCTPYKTUBHOMO pPELUEeHUS pacLumpsioT
NPOCTPAHCTBO, BepTUKanbHble — BbITArMBAKT B BbICOTY. B gaHHOM cniyyae
MUCMONb3YyTCA  TOPU3OHTanNM  CTeHga nNpu3BaHbl  PaclWMPUTb  SKCMO3ULMOHHOE
NPOCTPaHCTB, a BEPTUKANN - OrPaHMYUTb NoWaab UX BANSHUS.

[Opu3OHTanbHble W BepTUKanbHble JNIMHUK CO34at0T PUTM NPOCTPAHCTBEHHOM
komnosvumn. Putm He Tonbko oborawiaer KOMMAO3MUMIO, HO UM MNOMOraeT ee
opraHunsoBatb. OpHaMeHT, pacnofioXeHHbI Ha MNOBEPXHOCTAX JlanTbokcoB 3adaeT
cBOe0bpasHy0 PUTMUYHOCTb NPOCTPAHCTBEHHOW CTPYKTYpPbl, OMOSICbIBAET BbICTABOYHbLIN
3arn, 3agaeT eAnHY CTUIUCTUKY NPOCTPaHCTBA.

KoHuenunsa AvMHaAMUYHOCTW CTeHOa 3akNio4aeTCd B CMEHSEeMOCTU KOHTEHTa C
NMOMOLLbI  MH(OPMALMOHHBIX TEXHONOMMN. WHTEepakTUBHbLIM 3KpaH «paboTaeT Ha

putend» nyydue, 4em Ctatu4Hble |/|306pa>i<eH|/|;|.

PucyHok 38 - 3D mogenb BbICTaBOYHOW BUTPUHBI.

TpeTVII7I BapnaHT KOMMOHOBKU BbICTaBO4YHOIO o6opy/:108aH|/|;| OCHOBbIBaeTCA Ha

npuHUMnax KOM6VIHaTOpI/IKVI, Korga CoCTaBHble 4aCTuU Npoun3BOOATCA OTAEJSIbHO, HO C
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BO3MOXHOCTbIO COYeTaHusi B 04HOM koMno3uumn. B gaHHoOM BapuaHTe genancst ynop Ha
BM3yarbHyl0 NpuBreKkaTenbHocTb obopynoBaHus. B pesynbrate 4ero, Nony4ynnucb
MOZyInbHble BUTPUHbI, HE COoAepXKallue crneunanm3vMpoBaHHbIX MECT XPaHEHWUs U 30Hbl
npeacTaBneHns MHdopmMauummn, OCHOBaHHble Ha MOHONUTHOM NanTOboKkce, COo3OaloLLEM

AONONHUTENbHY NoAcBeTKy akcrnoHaToB (Mpunoxenne [).

2.3. PUPMEHHbIN CTUSb

[nsa cosgaHus (bI/IpMeHHOFO CTUNSA  3KCNo3uumMm Heobxoammo npoBecTun
CTUIIUCTUYECKUA aHanu3, C LUenbl BbISABIEHUS XapaKTepHbIX ocobeHHocTEN 1

NPUMEHEHNA NX B JanbHENLLEN pa3paboTke.

2.3.1. CTunucTnyecKuin aHanus Kysamckoro 3BepuHoOro cTuns

Kynaiickoe OpOH30BOe nnUTbe MOXHO YCIIOBHO pasgenuTb Ha rpynnbl Mo
coaepxaHuto n3obpaxeHunin. Takmm obpasom, B KyraiCKOM TBOPYECTBE CYLLECTBYIOT:

e OpHUTOMOpPMHbIE durypbl (O4HO-, TPExXronosble NTUUbLI — CUMBOMbI BepxHero
M1pa);

e 300MOpPgHbLIE U30OpaxeHnsa (Nocu, MeaBeaun, BOSKWU, 3aMubl — CUMBOMU3UPYIOT
BepxHun (nocun) n CpegHuii mup);

e aHTponomopdHble (MYMHBI BOXOEN N M300paeHus 4YernoBeka MOSHbIN POCT —
oTHocATca K CpeaHeMy Mypy, LWaMaHbl CnOCOBHbI NyTelwecTBOBaThL MO BCEM TPEM
Mupam);

e [peBOBUAHbIE M300paXeHUss — OTpaxalT BepTUKanbHYD OCb MWUPO3LaHus,
ABMSAKOTCA CBA3bIBAIOLLNMM MapKepoM sl BCEX MUPOB;

e XTOHMYECKME CyLlecTBa (3Men, NArywKkn, «MaMOHTbI», HEXWUBbIE MUCTUYECKME
cylie-ctBa u3 HmxHero mupa);

e CNOXHble n3obpaxeHnsa (CroxHble KOMBUHaUUM M3 pasnuyHoro poga obpasos,
MMEHHO OT HUX MPULLIO NMOHUMaHWE apXeorioroB O TPEXHYACTHOCTU MUpa).

H.B.Monbicemak n E.B.lLlymakoBa B cBoen paboTe ykasbiBaloT, YTO 3anagHo-
Cubupckomy OpPOH30BOMY IUTbLKD PaHHEr0 >KEfe3HOro Beka MPUCYLL TaK Ha3biBaeMbl
CKENneTHbIN CTUIb B nepefadye aHTPONnoOMOPMHbIX, 300MOPIHbLIX, OPHUTOMOPMHbLIX WY
NHbIX obpasos. [23] Vcxoga s npuseaeHHbix B NMPUTTOXXKEHUIN A n3obpaxxeHnin MOXHO
cdhopMmpoBaTb CNUCOK XYAOXECTBEHHbIX OCOBEHHOCTEN IKCNOHATOB:

e J1eCHOM 3BEPUHbIA CTUIb;
® «(CKENeTHOCTb», «aXypHOCTb» W300paxkeHUn (pedko BCTpevalrTcs

CnnoLHble purypkn);
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e IVMHMWM NNaBHble, PyKOTBOPHbIE.

MomMnmMo BPOH30BOro NUTbSA K KyNanCKoW KyrnbType OTHOCAT psd KepamMu4ecKux
CoCyaoB, UMetoLLMX cBOM BoraThin XxapaktepHbii opHameHT (MPUNOXXEHWE A, puc. 7).

®durypHo wTamnoBas neyaTb Ha KepaMW4YeCKMX cocyaax TOXe WuMmeeT CBOW
HEeNoOBTOPUMbIN MOYEpPK:

Hanbonee pacnpoCTpPaHEHHbIN CONAPHbIN 3HaK «yTouvka» [23];

y30pbl U3 3alUTPUXOBAHHbLIX TPEYroflbHUKOB, POMOOB, OKPYIIbIX TOYEK,
HAKMOHHbIX MPAMbIX;

JIMHNN NpAMble, BOJTHUCTbIE U 3V|r3aroo6pa3Hb|e.

2.3.2. PaspaboTka doupmeHHOro ctuns

CornacHo npoBeAeHHOMY CTUIMCTUYECKOMY aHanuay KynaucCKoW KynbTypbl
BbISIBNEHO sABHOE npeobriagaHne Nnockux axypHbix oopm 1 gpyrve BbillenpuBeaeHHbIE
ctunuctudeckme ocobeHHocTn. [anee Heobxoammo paspabotaTb (PUPMEHHBLIN CTUMb,
Kak HeoTbeMremyr 4actb OpeHauHra K, Kak cnegcrsme, Heobxoaumoe ycrioBue
nonynapusaumns BbICTaBKMW.

OcKnsnpoBaHMe NPOU3BOAMMOCL C MoMmoLlblo Bymarn, nepa u Tywm (pmc.39),
YMBbILLSIEHHO He npuberas K KOMMNbIOTEPHBIM CPeACTBaM, TaK Kak rmaBHON 3agadven 6bino
npugaTtb PyKOTBOPHOCTb NMUHUAM, NMPUCYLLYIO ApeBHEN umBunmnsaunn. PMpMeHHbIn CTUNb
paspabaTtbiBancss B COOTBETCTBUWN C BbISIBIEHHBIMU KPUTEPUAMW CEBEPHOrO JfIECHOMO

CTunsA, € ApPKO BblpaXeHHbIM pa3fgeneHnemM Ha MapKepbl Tpex MUPOB.

PucyHok 39 — OckunsnpoaHue pMeHHON CTUITUCTUKM.
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[anee pesynbTaTbl PyKOTBOPHbLIX TPYAOB 06pabaTbiBalOTCs Ha KOMNbOTEPE NpU
nomoLm BeKTopHon nporpammbl CorelDraw. B pesynbtate nonyymnucb mM3obpaxeHus,

npeancrtaBfieHHble Ha PUCYHKE 40.
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PucyHok 41 — OpopmneHne B PUPMEHHON CTUINCTUKE.
2.3.3. Bbi6op wpudTa

B cooTtBeTcTBMM C Tematukon AnNA UPMEHHOro CTuns  BblIGop wWpudTta
NPOM3BOAMTCS M3 CMMCKA LWPUTOB, NOXOXMX HA PYKOTBOPHbIE.

Ot BblbOpa wWpuTa 3aBUCUT TO, KaK NOAN oTpearnpyloT Ha coobuweHue. OT
TOro, Kakoe HacTpoeHue 3agaeT aBTop. Y wpudta MoXeT ObiTb XapakTep, OH MOXeT
BblpaXkaTb HAaCTpOeHNEe NOgOOHO PUCYHKY.

MOXHO HaWTM pasnuyHble aBToOpCcKMe WpUdTbl OHMNaWH, Haxoadwmeca B
cBobogHOM gocTtyne Ha npoctopax WHTepHeT. Takum o6pa3om, Ha pPYCCKOA3bIMHOM
pecypce fonts-online.ru [24] O6bnM  nogobpaHbl  cnegylowune  Tunbl  WPUETOB,
npeacTaBneHHble Ha pUCyHKe 42.
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PucyHok 42 - NMNogbopka WwpndToB OHMNANH.
MepBble ABa wpudTa Hanbonee noaxogswme MO CTUMO, O4HAKO, HMXKHME TpwU
Hanbonee uyutaemble. LWpudptel Amphi CYR un  PFDaVinciScriptPro-Inked
npyMeYaTtenbHbl TeM, YTO UX ByKBbl Kak ByaATO HanucaHbl TyLWblo. B gencTBuTenLHOCTH,

wpndt PFDaVinciScriptPro ocHoBaH Ha pykonucsix camoro JleoHapao Oa BuHun.
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PucyHok 43 — Wpudt PFDaVinciScriptPro [24]
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ATukeTkn. UHbopmaumsa o6 akcnoHarax.

Moxanyn, ogHa M3 cambIX [MaBHbIX W nerkopaspewnmMbix npobnem MHOrmx
My3€e€eB CpedHEro ypoBHSA ABMNSETCA OTCYTCTBME NpMeMneMoro cnocoba naeHtudpukaummn
3KcnoHaToB (MHorpadukn). [1ns Hayana paccMOTPMM CYLLLECTBYHOLLME CMOCOOLI.

lMepBbIi M caMbli pacnpPOCTPaHEHHbIN CNnocobd HanMMeHOBaHWA 3KCMOHATOB -
Hymepauusi U COCTaBfieHMe cnucka C pacwmdppoBkamnm HomepoB. MuHycom [aHHOro
cnocoba aBnAeTca AONMMA NOrMYeckun psag OT 3afaHus BONPOCOM MOCETUTENS «4TO
9TO?» [0 HaxoXOeHusa oTBeTa: MNOWUCK HOMepa, 3arnoMuWHaHue ero, MOUCK Crncka,
HaxoXaeHne NHTepecytoLero Homepa, YTeHne NoAnucu.

OTOT NyTb MOXHO CYLLECTBEHHO COKpPaTWUTb, BCTABNAS 3TUKETKM K SKCMOHaTam
HenocpeacTBeHHO noa/Hag HumK. Takum obpas3om, noceTuTernb BUAUT U 3KCMOHAT, U
HasBaHMe B OOHOM MeCTe, 4YTO CYLECTBEHHO coKpawaeT MyTb MWAeHTMdUKaumm
npegmeTa. PacwmpeHHas nHgopmauma no gaHHOMY npeameTy MOXET pacnosiaraTbCs B
HenocpeacTBeHHOM 6IM30CTH - Ha CTeHAe.

[na gononHuTeneHon nHdopmMaumm ob akcrnoHaTax CywecTByeT MMHMMYM OBa
nyTM wucnonHeHmnda. Bo-nepBblX, 3TO rogHas WH@orpadguka. bonblioe KonnMyecTtBo
ANUHHBIX U CMOXHBIX TEKCTOB 3aTpyAHSET NpoLecc U3ydeHusi, a y HEKOTOpbIX U BOBCE
OTOMBaEeT MHTEPEC K UCTOPUN.

WHporpachmka w©n  BcAa  BcnomoratenbHas  uMHpopmaums  MoxeT  ObiTb
npeacTaBneHa Ha WHTEPAKTMBHOM 3kpaHe. B aTom cnydvae, y nocetuTtens nosiBUTCS
BO3MOXHOCTb JaXe OTNpaBUTb WMHTEPECYKLWMe MOMEHTbI Ha cBol e-mail ana 6onee
nogpobHoro nayyeHus B yaobHon obctaHoBKe.

Kctatn roBopsi, 06 yaoOHbIX MecTax M3y4eHUs TeMbl BbICTaBKW: CYLLECTBYIOT
AN3aliH peLleHnss OpraHn3oBaHHbIX paboynMx MeCT BHYTPUM My3eeB, Tak Ha3blBaemble,
«30Hbl MOrPYXXeHus», rge JNaM MOryT HeTOpomMBO  U3yyaTb HaydHyl 4YacTb
9KCMNO3MLUMMN.

BoloaenenHne oTgenbHbIX 30H TakkKe MNPUBHECET IerkocTb AMfs  M3y4YeHus
MarnoVHTEPECYIOLMXCA NOCeTUTENEN, BeAb HEKOTOPbIM COBEPLUEHHO Heobs3aTenbHO
3HaTb BCK NOAPOOBHYHD WHMOPMAaLMIO, [OCTAaTOMHO fUWb OCHOBHOM Martepuan
3KCMNO3MLUMMN.

Fae Obl HM pacnonaranucb MNOSICHUTENbHbIE TEKCTbl Ha CTeHgaxX, OHW Bcerga
AOIMKHbI BbITb NerkovMTaemMbiMu.

WpudT akcnnukauum

B pykax npombIlNeHHOro Au3anHepa rpauyeckun gusamH - 3TO CPeacTBO

KOMMYHUKaLUNN CO 3pUTETTAMMN.

61



B npoektupoBaHMM My3eMHOro npoOCTpaHCTBa MpaBUNbHO NogoOpaHHble
WpM@Tbl M UX pasMep UrparT OrPOMHYK0 POSib B BOCMPUATUM BbICTaBkM B uLeroMm. B
3KCNnMKaumsx Bcerga AosmkHa 6bITb sicHocmb, ydobodumaemocms, npsmoma. Bcemn
nepevncrneHHblMn Kadectsamm obnagaet wpndt Haas Neue Grotesk nnum Helvetica.

Helvetica pogunace B 1957 rogy B LUBenuapun, korga 6bia He0O6Xo0ANMOCTL B
paunoHanbHOM LWpugTe.

Helvetia - 310 wpudT 6e3 3aceyek, C umaeanbHbIMKU PaACCTOAHUSMU MEXAY
BykBamu, NOTOMY YTO LUBeNUapubl yaenstoT 6onblie BHUMaHUS OOHY, Tak YTO rpaHuLbl
N paccTosiHUe Mexay CMMBOMaMu CROBHO AepxaT OYKBbI.

Helvetia—naTunHckoe Ha3BaHue LUsenuapuun. 3to Tak Ha3blBaeMbIN,
MeXOyHapOaHbIN CTUMNb B TUNOrpaduke nnm LWBenuapCcKnin CTusb.

Helvetica cambin HeWTpanbHbIi WPUPT. MoeanbHas XapakTepucTuka ans
My3eMHOW Tunorpagun, noToMy 4YTO HUYTO He OTBMeKaeT 3putend OT WU3yyYeHus
mMaTepuana, BCe rapMOHMYHO. B MOACHMTENbHbIX TEKCTax rmaBHOE CMbICA, a He CTUMb
WwpudrTa.

WpwndT, caenaHHbin, HanpuMmep, U3 3aBUTYLLEK MOXET nepefatb TOSIbKO OOHO
HacTpoeHne. B aToM cMmbicne [enbBeTuka AOCTaTOMHO YHMBEpPCasnbHa, el MOXHO
HanucaTb Noboe CnoBo: ANs NpUMAaHUs emMy «Becay, FPOMKOCTM UM BaXKHOCTU MOXHO
ncnonb3oBatb Helvetica Bold, ecnn peyb ngeTt o 4eM-To YTOHYEHHOM, U3ALLHOM MOXHO

Bocnonb3oBaTbcsa Helvetica Extra Light.

Helvetica
¥ [5G 227Ké6

BoicTaBo4yHOe 000 pyooBaHue

Helvetica Bold

¥ [0 233Ké

BbicTaBouHOe o6opyaoBaHue

Helvetica Light

¥ B114Ké

BbicTaBo4HOe obopynoBaHme

PucyHok 44 — WpudT Helvetica

2.3.4. BbiGop LUBETOBOro peLueHus.

3a OCHOBY 3KcCno3unuunnm 6epeTC$| o6pa3 Kocmoca, Tak kak OH Hambonee MnosiHO

packpblBaeT CyTb MMPOBO33PEHUA Kyna|71u,eB. ‘-IeprnZ MaTOBbIN LUBET CTEH 0OBbACHAETCA
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TEM, YTO B CLUEHWYECKOM CBeTe [MaBHOM 3ajadven cTano MnormnoweHne OoTpaKeHHbIX
ny4yen. ATO 3HAYMTENBHO ynpoLlaeT paboTy XyA0KHUKA-3KCNO3MUMOHEpa.

C TOYKM 3pEHUSI MCUXONOMNN BOCNIPUATUS YEPHbIN LBET - yrHeTatowmin. OH MoXeT
HeraTMBHO BNUATb HA HEPBHYIO CUCTEMY YenoBeKa npu ero nepensbbiTke: cTpax, anatus,
YHbIHUE.

Bo nsbexaHue BbllenepeyvmcrnenHblX peakumi, npeanaraetcsa anbTepHaTMBHOE
An3afHepcKoe pelleHne - cymepedHoe Hebo (puc.45), koTopoe HadnHaeTca OT
rOpU30OHTa CBETSIO-ToNyObIMM TOHAMM HA KOTOPbIX BUAHBLI NULb CUMY3Tbl OKPYXXatoLLMX
AepeBbeB, MecTamMu rnepebuBaeTcs CBETNO U TEMHO-XeNTbIMW MnoflockaMu 0651akos,
OTpaXalLWmnx MocnegHne XonogHble Iydnm yxXoaswero comnHua, a Bblwe ronybusHa

CTaHOBUTCA rNyOOKoN - CUHen, proneToBou, rnyboko-4yepHom (bapxaTHom).

PucyHok 45 — Bbibop LBETOBOrO peLleHuns

KntoyeBbiM aprymMmeHToOM MUCMNONb30BaHUSA LBETOB B AM3ariHe cmeHAo8 sBNseTcs
HENTPanbHOCTb, aKUEeHTUpPOBaHWE BHMMAHWS Ha CaMUX JKCMoHaTax sBnseTcs
NPENMYLLECTBEHHO BaXXHbIM Kay4eCTBOM BUTPUH. [103TOMYy yepecuyp sipKuMK LBeTamu
An3anHep onepupoBaTth HE A0SDKEH.

LiBeta mMoxHO B3aTb M3 pabotbl M.C. Kyxta «BnuaHne pgusanHa oBENUPHOro
YKpalleHnss B 3THOCTUIE Ha BbIOOp MatepuanoB U TexHonorum» [25], B koTopon Ans
N3roTOBSIEHMS KOSbe B KynamckoM cTune, BblbpaH MuHepan nadpagop. O6bIMHO ChekTp

LuBeTOB na6pa,1:|,opa BapbunpyeTt OT CHUHEro OO0 dmoneToBoro, 4yepes Genbin, 3eneHbIn,

KEeNnTbIN N OpaHXEeBbIN.
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B pa60Te MO>XHO MCnonb3oBaTb uBetr camMmx  IKCMNOHaTOB. 6QOH3OBaﬂ

MeTanrnonnactuka c 6VIQPO3OBOI7I OKUCbIO UInn, HanpuMep nactoBad rmas4vyartad 6yCVIHa n3

CTEKNOBMAHOW Macchl, ronyboro uBeTa C MpoXunkamu Genoro v XEnToro LBEeToB
HalaeHHas B MorunbHuUke Angbirad, V-ll BB. OO H.3., HAKOHEYHMKM YEpHOro LBeTa, B

KOTOPbIX NPOrNsiAbIBAETCS 30J10TON.

2.5. CueHorpacdusa BbICTaBOYHOro MPOCTPaAHCTBa My3es Ans
3KcnoHupoBaHuss npeametoB Kynanckon KynbTypbl Ans

ocywiecTBlieHuns Bbl60pa My3el7IHOFO o6opy,q03aHM;|

Bbibop CTEKNSAHHbIX BUTPWUH ON1S1 9KCMOHUPOBAHUSA 3aBUCUT OT Nnowaau
NOMELLEHMS, a TaKKe OT KONM4ecTBa 1 pa3MepoB NpeacTaBnsaeMbiX NPeaMeToB.

BbicTaBka Kynanckom KyrnbTypbl NokKasblBaeT OAHY W3 SPKUX CTpaHuL, ApPeBHEN
nctopum Tomckon obnactu. lNMpegMeTHbIn psag 3KCAO3ULMKU COCTaBMSAT COOCTBEHHbIE
doHAaoBbIE COOpaHNA My3es.

HaBuraums no 3any OCYyLWEeCTBMASIETCSA COrfacHO MCTOPUYECKOM XPOHOMOrmm
9KCNOHMPYEMbIX MaTepuanoB, COrfacoBbLIBAETCA C MOBECTBOBAHMEM 3KCKypCcOBOAa, a
TaKkKke BOBpPEMS MOAXBATbiBAaeT BHUMaHWe 3puUTerns, HanpaBndeT ero v BOOAyLeBNsSeT
n3yyatb Temy ganblie. [1ns 3TOro cHayana HanucaHa HayyYHasi KOHLENuUMsl BbICTaBKMW,

OT06paHbI 3KCrnoHaTtbl U 00 beANHEHbI B KOMIIEKChI.

2.6. OT60p 1 rpynnmMpoBKa 3KCMOHMPYEeMOro matepumana

Bbibopka 3KkcnoHaToB MPOM3BOAUTCA MO TeMaTUYecKkuM npusHakam. [pu 3Tom
Ba)KHO COXPaHWTb CYLLECTBYKOLIME MOASIMHHUKA B M3HA4YanbHOM BUAE, OYMULLEHHOM OT
rPSi3M U MbiNM M HOCSILLEM credbl BHELWHUX Bo3gencteuin. Hanpumep, He gonyckaeTtcs
BbINPAMIIEHME BMSATUH Ha OPYAMSX WX NPOPUCOBKA OpHaMeHTa B MecTax ero
yTpatbl. [na Toro 4tobbl NpuaaTb SKCMOHATaM MNepBOHaYanbHbI BUA OOMNYyCKaeTCs
N3roTOBMEHME KOMUM CO BCEBO3MOXHbIMU MoAMUKALUUSMM pecTaBpaToOpPoB UMK
co3gaHue rpacdnyeckoro n3obpaxeHus.

OKcnoHaTbl ObIBAOT pa3HbiX pa3mMepoB 1 06bemoB. B akcnosnummn, NocBALLEHHON
Kynamckon, TaeXHOW LMBUNIM3aLUmMm NPUCYTCTBYIOT Takue:

] ©GpOoH30BOE NUTLE: KyNbTOBasi MeTannonnacTvka, brnsxm, 6poH30Bble NPOHU3KY;

] obGbeMHble kepaMmuyeckme cocyabl U GPOH30BbIE KOTMbl ManeHbkux (4o 4-6 cm

B BbICOTY) U 6onbLumx (0T 7 4o 35 CM B BbICOTY) pa3mMepoB, a Takke oTAenbHble

C*)paFMeHTbI COCyaoB 1 KOTJIOB,
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] npeameTbl ObiTa: WBENHbIE UMb, Hanpgdcna, nyroeuubl, NacToBbl€ Mas4vyaTtble

OycuHbl, doparMeHTbl 3epkarn, yauna, 06foOMKM KaMeHHbIX OCENKOB, JoLumna,
[MUHSHbIE TUMMKN M NbSYKN, CKpebkn ans obpaboTku LKyp, wnudosanbHoe
TECno;

] OpYXXWe: KMHXarbl, HOXW, MEYM, HAKOHEYHUKM CTPEN WM KOMWUIA, KenbTbl, KNeBLbI,
BTOKM.

Mocne otb6opa SKCNoHATOB WAET MX [pynnupoBka - o6beauHeHue B
TemaTu4yeckne KOMMeKcol.

BaxHbIM 3Tanom B CO34aHWMM 3KCMO3MLMKU SIBAISIETCA TPYNMUMPOBKA My3enHbIX
npeameToB. He oTaenbHble 3KCNOHaTbl, PasfMyHble MO COAEPXaHUIO U TemaTuke, He
CNMOWHbIE psiabl  OAHOTMMHBLIX MaTepuanoB, a WMEHHO KOMMIEKC BELUEBbIX,
AOKYMEHTANbHbIX U WHbIX MNaMSATHUKOB, 0ObeAUHEHHbIX MeXay coboi TemaTUyecku,
SIBMNSIETCS1 OCHOBHbLIM 3BEHOM 3KCMo3uumu. Mpu 3ToOM oaHY TeMy B 3aBUCUMOCTM OT ee

CINMOXHOCTU MOXET pacCKpbITb OANH UITN HECKOJIbKO 3KCNO3UUUOHHbIX KOMIJ/IEKCO8. [26]

2.7. TemaTnyeckoe 30HUpOBaHME NOMeELLEeHUS

BbicTaBka nposoantca B camom 6orbLlomM 3ane myses, obwen nnowanbio 128,4

M. Huxe npuBefeH NnaH NoMeLLEHUs C HAHECEHHbLIMW Ha HEro paamepami (puc.46).

- 7.0m > 155m =

= 15Mm =

=
L]

= 154m—=

8,5m
= 15M ==

35m

-
-

- 15,1 m -

PucyHok 46 — NnaH BbICTaBOYHOrO 3ana

CornacHo nnaHy, nMmeeTcda AOOoCTaTO4YHO OonbLioe nomelleHne CO CKBO3HbIMU

npoxoaamu. OTO 3HAuUT, YTO HaBuraums no 3any aHanorn4Ho, ooJjrKHa ObITb BbICTPOEHa
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HacKBO3b, TO €CTb He 3aMKHyTbli MapwpyT. Mcxoga v3 npeactaBneHHOro crnucka
9KCMOHATOB, MOXHO COCTaBUTb CcuUeHorpacmio  n  pas3buTb NPOCTPAHCTBO  Ha
dYHKLUMOHAsbHbIE 30HbI:

'] BXOAHOE MpPOCTPaHCTBO - pacckasblBaeT O Hayane W3yyYeHusa KynbTypbl,
npeacTasnsieT nepsBble apXxeoriormyeckne Haxooku;

1 WHOpMaLMOHHaAA 30Ha COOEPXUT nnact uHopmMaumum, CcobpaHHbIN
apxeornoramu, roBopslMin O MECTOHaAXOXOEHUAX ropoaull, KyrbTOBbIX MECT,
MOTUIMBHUKOB - CIIOBOM, BCE, YTO CBS3@HHO C NPOLIECCOM U3YyYEHUS KyIbTYypbl
yYeHbIMU;

] KOMMNIIEKC «XO3ANCTBO M ObIT» - KOMMMEKC NpeaMeToB, pacckasblBalowumi O
ObITe, MecTe OOUTaHUA, MUTAHUKN, 3AHATUSAX OPEBHUX NOOEN;

1 KOMNSIEKC KYyNbTOBOW  MeTanusionnacTuku, COAEpPXUT  MHopmaumioo o
MUPOBO33peHUN, OyXOBHOM Yyknage obwectBa — 3TO «cepaue» BbICTaBKy,
cogepxallee 6oratbll psiA XyAOXeCTBEHHbIX OPOH30BbIX OTIMBOK, WMEHHO
pagun aToro 0CBeAOMSEHHbIE MOAN NPUXOAAT Ha LaHHYHO BbICTaBKY;

] OpYXEeWHbI KOMMIIEKC paccKa3blBaeT O BHELUHEWN nonuTuke obliecTtea, ero
CMOCOBHOCTAX HanagaTb W 3aWwmwatbCs, a TaK >Xe OXOTUTbCA Ha [OUKUX
3Bepen.

CToUT OTMETUTb, YTO FOMMYECKUM 3aBeplleHneM 3dKcno3nuun byaet UMEHHO
OpPYXXeWHbI KOMMMEKC, Tak Kak MOCTOsIHHOe Ko4yeBaHue n 6opbba 3a npunexawue
TEppUTOPUN NPUBOANT K 3aKaTy JAHHOW apXeosiormM4eckon KynbTypbl.

Ha pucyHke 47 npuBedeH nnaH pacrnofiokeHns TemaTU4yeckux 30H B

BbICTaBOYHOM 3arne B ABYX Bapunauyunax.
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. Apxeoroeus

Codepxum npedycMompenHolil
MEMOBUCKAAMU RAACIM UHED!

2 PexoHempykuus 3 Kepamuka

Kuauwa

@
o

K B cpede ZAUHAHBIE Cocydbl
8. 4

P K

nepbas uz PO ¢

P m o

Ha zope Kyhalike, pacnoAoKeHHOM
8 Yaunekom paiione

Tomekoil oracrau Ha peke Yae

4 Memarngpaus
Crugpckue komabl s nepenaabiau,
PAUZAK, OCPAAHKU AUMENHUKOB,

kanu porson u md.

6 BoeHroe deao

HakoHedHuku

cmpea, Konuii,
KUHKAABI, CEKUPA,

narawu, krefuor

Codep
nacmeBsle dyeuHbl, HOKU u md.

UZABL, NPFEAUKA,

cocydoB

5 KyavmoBas
MEMAAGNAACIAUKA

camas &

Au vacwb

Yepea xydoxe

odpazel p
i 3anad

o Mupobozsperu dpelrix i Cudupu

Wumeparmubnas naneas ¢ naeHroll edpamuoil npoekuuu

F

ppumop
MECPOHAXOKDEHUA KyAatiued
Kynomolbie mecma, 2opoduiua,
MOZUABHUKU

Haxodku u3 dp peauonoll,

Bockobas duzypa «aendujass

Bokpye pacnonazaromes
MOZAUHHUKY KEPAMUHECKUK

He npedemaBaentore

8 akenosuyuu

Pucynox 47 — BapuaHTbl TEMaTUYECKOTO 30HUPOBAHNUS BICTABOYHOTO
IIPOCTPAHCTBA

2.8. PacctaHoBKa OGOpYﬂOBaHVIFI B BbICTaBO4YHOM 3arne

Onsa Toro 4tobbl pacctaBuTb 00OpPyAOBaHME HYXHO YYeCcTb [AdaHHble U3
npeablaywmx pasgenos 1 paspaboTaTb COGCTBEHHbIM MapLUPYT ABMXEHMS.

OTanbl pacCTaHOBKWN BbICTaBOYHOro 060pyaoBaHuUs

1. PacuéTt Heobxogmmoro konmyecTBa obopyaoBaHus

[ns Havana Hy>XHO onpeaenuTbCcs ¢ HEOOXOANMMBLIM KONMYECTBOM BCTaBOYHOIO
obopynoBaHus. [ns 3TOro COCTaBMSAETCA CMUCOK 3KCMO3MLMOHHbBIX KOMMIIEKCOB, 3aTEM
Mocne 4ero MOXHO

MOSTHbIN  CMUCOK 3KCMOHATOB, KOTOpblE B HUX cCoOOepXaTCH.

nepexoanTtb K pacyeTy Tpe6yeM0ro Konn4yectea W FGGapMTOB BbICTaBOYHOIO

obopynoBaHus.
C nomowpto nporpammbl  CorelDraw MOXHO IE€rko pelnTb MNOCTaBMEHHYHO

3agady (puc. 48, 49)
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PucyHok 48 — Packnagka aKCnoHaToB C y4ETOM UX rabapuTHbIX pasMepoB.

BbilleonucaHHas npoueaypa noBTopsieTcs Ans Bcex komnnekcoB. Koraa cteHabl

OKOHYaTernbHO CcGOopMMpoBaHbl (puc. 49), MOXHO NpuUCTynaTb K pa3paboTke Cxembl

OBMXEHUA B BbICTABOYHOM 3arne.

pene commzneos-] 1 ‘. o= C 0 E am = 0o

EEEMREERNRES

AETSTAT
— r '
1] S0 o 2 D T R M T — I

PucyHok 49 — ChopMmMpoBaHHbIE CTEHAbI C 9KCMOHaTamMun 1 rabaputamm BUTPUH
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2. TemaTtunyeckoe XpOHOMOrnyeckoe aeneHune
Ha HavanbHom aTane pa3paboTku cocTaBneH NnaH ABMKEHUSA OT OAHON TeMbl K

apyron (puc. 50).

. Apxeorozus
CodepXum npedycMompeHHbiii
MemODUCIMAamu nAac undpopmayuu #1 Hauano nayueHus kynamckomn KynsTypbl
00 ApXeOAOZUHECKUX HAXOOKAX,
nepBas us komopbix cAyUuAaCL
Ha 2ope KyAalike, pacnoroXeHHoU
8 Yaukckom palioHe

ToMckoli odAacmu Ha peke Yae

2 PekoHcmpykuus #2 MccnenoBaHue xu3Hu obuiectsa

KuAuwa
u3odpaxerue akcnoHamoB 8 cpede
acckasbiBaem o xossiicmBe

P 3 Kepamuka
CodepXum uzAbl, npICAUUA,
BockoBas dueypa «<rengwias>

nacmoBbie OYcuHbl, HOXu u mo.
2AUHSHbIE cocydbl

Bokpyz pacnorazaromes

/ NOOAUHHUKU

4 Memanaypaus #3 [eatenbHoCTb, pemecro
CKugpckue KomAbl O nepeniabku,

MAUZAU, OCMAHKU AumelHUKoB,

KanAu OpoH3bl U mo.

5  KyaomoBas - Muemarrayus Mupoboe Aepebo
MEWNAADRARCIMUKA + abasemca uAAroCmpauuel noHamus #4 MwupoBo3aapeHne. Mudonorus
camas 002amas IKCNOHAMAMU YACMb KOMNOZUUUU. 0 Bepmuxanbroti ocu Muposdarus

Yepes xydoxecmBerrbie odpasvl pacckasviBarousas

0 MupoBo3ssperuu dpeBrux Kumeaei 3anaduol Cudupu

#5 BHewwHas nonuTtuka obuiectea

@ BoerHoe deno UnmepakmubBras naHeAb ¢ nAeHKol odpamHoii npoekuuu
HakoHedHuKu 7 Paccka3sviBaem meppumopuarbHbie
cmpen, Konul, — MecmoHaxoxdeHus Kyaatiue8
KUHXAAbI, CEKUpa, — KyabmoBoie mecma, zopoduwa,
naAauu, KaeBupt MOZUABHUKU

Haxodku u3 dp peauorob,
He npedcmabaerHble
8 akcnosuuuu
#6 TeppuTOopuranbHble fokaumm
7]
AononHuTenbHaa nHgopmaums.

PucyHok 50 — Cxema ABUXKEHMS! MO BbICTABOYHbIM KOMMIEKCaM

3. TMowuck onTumarnbsHO pacnonoXeHus 06opyaoBaHUs

Cnenylowm 3TanoM WOeT MOUCK PasfUYHbIX MapLIpyTOB MepeaBuKeHus]
nocetuTena C y4eToM rabaputoB MOAYMbHbIX CTeHOOB. [nA  HarnsaHow
nocregoBaTenbHOCTM KOMMMEKCOB B MnaHe OHW 0603HayaloTcs LBeTamu  pagyri,
COOTBETCTBEHHO MAOYT B 3aA4aHHOM nopsiake. Monck MoXXHO Npou3BOAMTL Kak Ha Gymare

(pnc. 51), Tak 1 C NOMOLLIbIO KOMMbIOTEPHbBIX TEXHONOMMI (prc.52).
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PI/IcyHOK 51 - Nouck onTumarnsHom pacCTaHOBKU BbICTaBO4YHOIO o6opy,uosaH|/|;|
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PucyHok 52 — BapuaHTbl ONTMManbsHOM paccTaHOBKN 0bopyaoBaHus

|

lMnaH cocTaBrieH C y4eTOM HanuumMsi KOMMO3ULMOHHOMO LeHTpa KOMMNO3NLUN —
«Mwuposoro [lpeBa» n 6e3 yyeTa MHTEPaKTUBHOIO 3KpaHa, CoAepXallero Bce HaxonKw,
He BoweaLune B 3KCNO3nLMIO.

Mpn paccTtaHoBKe BbICTAaBOYHOrO ob6opyaoBaHMss Opanocb BO  BHUMaHWE
yao6CcTBO NMpoyTeHUs MHpopmauun — crieBa-Hanpaso, ONTMMarnbHas LWMpUHa Npoxoda
mMexay cTeHgamu.

BaxHon O0COBGEHHOCTbIO TakOW pacCTaHOBKW SABMNSETCA OTCYTCTBME  SPKO
BbIP@XXEHHbIX HanpaBnsWMX CaMMMW CTeHOaMuM WM BapuaTUBHOCTb NEepexodoB OT

oOHOro komnnekca k criegylowemMy. OBbsACHAeTCS 3TO TeM, YTO MOCeTUTENb B TaKoM
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obcTaHOBKE He 4yBCTBYeT cebs 3axaTblM B Kakume-nmbo pamkm, OH MMeEeT npaso
Ha4yMHaTb OCMOTP XOTb C CaMOro AanbHero creHga, ecnv noxenaet. BbicTaBouHOE
obopyaoBaHMe nuwb npegnaraeT CBOW BapuaHT, HO He HaBa3biBaeT ero. K Tomy xe, Ha
TaKyl0 BbICTaBKY MOMyT NPUXOAUTb M 3KCNEepTbl, AN KOTOPbIX BaXXHO KpaTyanwmm nytem

nonacTb K Hy)KHOVI KaTeropummn 3KCroHaTosB.

3. Pa3paboTka XxyA0XXeCTBEHHO-KOHCTPYKTOPCKOro peLueHus.

CTpemutenbHoe pasBUTUE TEXHUKM M TEXHOSOMMK LarHyno ganeko sneped. B
CBSA3W C 3TUM ANna An3avHepa OTKPbIBAETCH BO3MOXHOCTb WUCMOSb30BaTb HOBeEWLLME
pa3paboTkm npu  peanu3auum  pas3paboTaHHOroO  MOAYNBHOrO  BbICTABOYHOIO
obopynosaHus.

YpoBeHb XW3HW YeroBeyecTBa pPe3Ko OTnmMyaeTcsa OT BCexX npenblayLimnx
nokoneHun. PaHblue My3enHoe MNpoeKkTMpOBaHWE CBOAMMOCHL K CO3[aHUI0 WHTepbepa
9KCMO3MUMK, HO TO BPEMS, KOorga My3enHYH 3KCMO3UUMIO MOXHO ObINo «cnenutb» U3
daHepbl N rodpokapToHa, 6ecnoBOpPOTHO KaHynNu B neTy. B Hawwm gHW My3enHoe
NPOEKTUpPOBaHME - 3TO CIHOXHbLIM npouecc, Tpebywnin yd4acTna crneumnanmcToB
pasnu4Horo Npoduns, rmaBHbIM JOCTOMHCTBOM KOTOPbIX SIBMSIETCS ferkas opMeHTaums
Ha COBPEMEHHbIe TEHAEHUMU U TEXHOMNOMM3aumns NPOeKTHbIX MeTOO0B.

[na peweHns npakTu4eckux 3agadv nosBbieHNs 3EEKTUBHOCTU BOCNPUATUA

nocetTuntTenem I/IHCbOpMaLl,I/II/I npennaraetcd UCNoJsib3oBaTb HOBENWLLME TEeXHOoMornyeckmne

peLieHuns.
3.1.1. KoHcTpyKTOpCKOE pelweHue peanusauumn
CMPOEKTUPOBAHHOro BbICTAaBOYHOro o6opyaoBaHuA
3.1.2. KoHCTpyKUuua moaynbHOro creHaa

KapkacHasi KOHCTPYKLMS

ANMOMUHUEBLIN NMPOMUITb - OANH U3 CaMbIX HaOEXHbIX PELUEeHU AN KapKacHbIX
cuctem. [MoOMMMO  BBICOKOW  MPOYHOCTW,  YCTOMYMBOCTK,  LUMPOKOro  Bblibopa
npoussoguTenen Npounn Moryt oTnn4yaTbCs UBeTOM U POPMOU, YTO ABMSETCA OOHOM
N3 Ba)KHbIX COCTaBASAOLWNX ycnexa Ans ansanH-npoekra (pmc.53).

[na ocHoBaHusA BbicTaBOYHOro obopyaoBaHna Obin BoibpaH meTtannokapkac. A
WMEHHO antoMUHMEBbIN Npodunb. OH OTNUYaeTca OT HanpaBnAloLWen 3arHyTbiMn
KpOMKaMu, YTO co3daeT [OOMNOSTHUTENbHYH ECTKOCTb M MPOYHOCTb KOHCTPYKLMM.
CyuwectByeT MHOXECTBO  POCCUMCKMX WU 3apybexHblx  hupm-nponssogmtenen

arltoMMHnEeBbIX npocbvmelh. CTpOI/ITeJ'IbCTBO BbICTABOYHbIX CTEHOOB MOXET ObliTb
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npousBeSeHO M3 antoMUHUEBLIX Npodunen cnegyrowmx gencrteyrowmx umpm: SYMA-
408 [27], Octanorm MAXIMA [28], Standex [29], Mero [30], Terra-system [31], Foga [32]
n unx ananorn. [llpousBoautenun npeanaralT CBOW pPELUEHUS COEeAMHUTENbHbIX
9NIEMEHTOB KOHCTPYKUMA. HecMmoTpsi Ha TO, YTO uaes MCnonb30BaHWs MeTannokapkaca

He HOBa, antoMnHuneBbIE I'IpO(bVIJ'IVI ABJTAKOTCA 3aJ/10roM Haae>XHOCTU KOHCTPYKUNN.

PucyHok 53 — AntomuHmeBble npodunu

YHuBepcanbHOCTb KOHCTPYKUMM COCTOUT B TOM, YTO BCE BMAbl MaTepuarnos
MOXHO 3akasaTtb B Nnobom pernoHe Poccun.

Perynupyemoe ocselleHne

OaHOM 13 OCHOBHbIX MPUYMH CTapeHus Matepuanos, U3 KOTOPbIX U3roTOBMEHbI
My3eWHble NnpeaMeTbl, ABNAeTCS BO34eNCTBUe cBeTa.

Hanbonee paspywmtenbHbIM Bo3gelcTBMEM 06ragaeT €CTECTBEHHBIM CBET.

HeD,OI'IyCTI/IMO nonagaHne npAaMbiX COJIHEYHbIX nyqe|7| Ha BCe BWAbl MaTepuanos, U
npexane BCero Ha opraHn4eckue, a TakXKe AparoueHHble U nonyaparoueHHble KaMHWU,
MUHeparbl N LiBETHbIE CTEeKIa.

M3  mncrtovHunkos MCKYyCCTBEHHOIo cCBeTa Hanbonee 6GoraTbl BpeaHbIMU

yn pra(bVIOJ'IeTOBbI MU n3nyvyeHnamm JIOMHMHCCICHTHBIC JIAMIIBI. L NpoKoe

ncnosib3oBaHMe nx B My3edx He peKoMeHOyeTCA. Kpome TOro, OHM He npegHa3Ha4deHbl

ana ceetoperynaunn, 4Yto 4ABndAeTcd HeOoTeMJIMMbIM - YCITOBUEM  MPOEKTUpOoBaHUA

BbICTaBOYHbIX cTeHAoB. CambiMu 6638pe,D,HbIMVI B 3TOM OTHOLUEHUUN ABNAKTCA JIaMIIbI

HakaJauBaHUI. OHW ABNAOTCA MeEHee BpeOHbIMK, OAOHAKO WU3Nny4arT HanbonbLwee

KonnyecTtBo Tenna. B clniydae ncnoJjib3oBaHuUA namn HakanmBaHuUA nocnegHune OOJDKHbI
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pacnonaratbCA Ha TaKOM PacCCTOAHUMN, 4YTOObI He HarpeBaTb MOBEPXHOCTU 3KCMOHaTa.

CBGTOI[I/IOIIHBIG JlJaMObl Haubonee TeI'IJ'IO-GJ'IeKTp06e3OI'IaCHbI, OKOHOMW4YHbI, a CaMOC

TJIaBHOC 663BpeI[HBI JJIA OKCIIOHATOB.

MpenmyulecTBa NCNOMb30BaHUSA CBETOANOLHOMO OCBELLEHUS:

- BKOHOMWYHOCTb - ANUTENbHbIA CPOK cnyxbbl (6onee 10 neT);

- OHepPro-adpPeKTUBHOCTL - 75% aNeKTpoaHeprum, noTpebnsiemon CBETOONOA0M,
npeobpasyetca B Tenno n 25% B CBET (A48 CpaBHEHUSA B Nnamne HakanmBaHUA TOMbKO 5
% npeobpasyeTcsa B cBeT) [33];

BesonacHocTb - OTCYTCTBME BpPEAOHOCHbIX konebaHuin wn  MUHUManbHas
TennooTAaya oT HarpeBaTeslbHbIX 3NIEMEHTOB.

PerynupoBaHne ocBelleHns - obecnevmBaeTcst cneumnanbHbiM KOHTPOSEPOM C
NynbTOM YyNpaBfeHus, NO3BONSAIOWNM HacTpamBaTb CTENEHb OCBELLEHHOCTU M LBEeTa
OCBELLEeHUS.

B BbicTaBoyHOM o6opyaoBaHuM namnbl  MNOSIHOCTLIO — perynupyeTcs  no
HanpaBneHuIo N ApKoCTK, YTo obecneunBaeT HeobxoaMMoOe U 4OCTaTOYHOE OCBeLLeHue

B HY>XXHbIX TOYKax O54 KOM(bOpTHOFO BOCNPUATNA SKCNOHNPYEMOIro MmaTtepuarna.

3.1.3. OCo6eHHOCTU KOHCTPYKLUN CTEKIAHHbIX BUTPUH

CTeKknsiHHble BUTPUHbI ANSA 3KCMOHUPOBaHUSA NPeaMEeTOB KyrnamCKOW KynbTypbl
BbINOJSTHAOTCA MO psSAY TEXHONOrMYECKNX 0COOEHHOCTEN.

B yactHocTH, Ansa nx Npov3BOACTBa MCMNONb3yeTcsl 0COB0 NPOYHOE 3aKaneHHoe
CTeKro, HapesaHHoe nopg yrnom B 45 rpagycoB. BaxHbiM TpebGoBaHMEM K CTekny
ABnaeTca ero TpaBmo-6e3onacHoCTb. OTCYTCTBME OCTPbIX KPOMOK M pasfieTaroLnxcs
OcKonkoB obecneynBaeTcs 0CobBbIMU TEXHONOMMSAMU U3rOTOBMEHUSA BUTPUHHOMO CTEKNa.

CoeaunHeHue ctekon no Y®-texHonorum [34].

OTa TexHomnornsa He Tonbko obecneunBaeT HaUNyyWwnin ontTudeckun acpdekt 6e3
NUCKaXXEHUN, HO W JaeT BO3MOXHOCTb 6Boree Kpenko cuenutb AeTanu KOHCTPYKLUWUW.
CoeavHeHus, coenaHHble NO TakOMy TWMy, repMEeTUMYHbl M MO3TOMY He MpOonyckalT
BHYTPb BUTPUHbI Mbifb U NHbIE BPeAHblE BELECTBa U3 aTMocdepbl.

Mukpoknumar

CnepyeT OTMETUTb, YTO HEKOTOpble 3KCMoHaTbl TPebytT 0CcobbIX YCrnoBUN
XpaHeHusi. B uacTHocTM, MOXeT noTpeboBaTbCs KOHTPONMPOBaTb BNAXHOCTb W
TemnepaTtypy Bo3dyxa B BUTPUHE, B OYEHb ManeHbkux npegenax. AT1o Tawke Tpebyer

MCrnornb3oBaHUsA  crneumanbHoro obGopyaoBaHus. BHyTpM  BUTpUHBLI  pacnonaraeTtcs
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cuctema  Knumat-koHTpons,, OHa nogaepXxuBaeT  ONTUMAarbHYH BNaXHOCTb U
TemnepaTypy, COOTBETCTBYHOLLME TPEOOBAHNAM COXPAHHOCTM TEX UMM UHbIX 9KCMOHATOB.

AHTUGNNKOBOE MOKPbLITUE CTEKNa

TexHonorms  U3roToBreHWs  aHTMONMKoOBOro  cTekna  [35]  MOCTOSIHHO
COBEPLLEHCTBYETCS, NPUMEHSIIOTCA BCE HOBble MaTepuarnbl U MeToAbl, HO MOCTOSIHHBIM
OCTaéTcs MPUHLUUM W3rOTOBMEHMS CTeKna C aHTUMONMKOBOW MOBEPXHOCTbI - 3TO
HaHeceHue CroEB Mo MarHeTOPHO-PaCHbINAOLWENA TEXHOOMMN B CTEPUIbHBIX YCITOBUSIX C
nocrnenytoLlen Haknemko Ha CTEKNO 3alUTHON NNEHKM 4YTOObl COXpPaHUTb YUCTOTY

ctekna (puc. 54).

PucyHok 54 — Ctekno, aemMoHcTpupyloee paboty aHTUBNMKOBOIO NOKPbLITUSA

AHTUONMKOBOE  CTEKNO, BO3MOXHO, BMNOCMNEACTBMM  MCMNOMb3oBaTb AN
N3roTOBMEHMSI CTEKIONakeToB W Tpunnekca. AHTUONMKOBOE CTEKNO BCTpe4yaeTcs
TONWMHOM OT 2 A0 12 MM.

B 3aknw4yeHnn MOXHO OTMETUTb, YTO Ha OCHOBE MarHeTOPHO-pachbIfSOLLEN
TEXHOSIOrMM U3roTaBfnMBaeTCA TaK Ha3blBaeMoe "LWWNMOHCKoe 3epkano" - ¢ ogHou
CTOPOHbI BUAMM OBObIMHOE 3epKario, a C APYron CTEKNo npocMaTpmBaeTCsl HAaCKBO3b, YTO
no3sonsieT OblTb HEBUAMMbBIM Habnogarowemy [9].

MpoTtnBoygapHoe ctekno [36]

[lBa Tuna GPOHMPOHHBLIX CTEKOS:

- ¢ 0b6pa3oBaHMEM OCKOJIKOB;

- 6e3 obpa3oBaHNSA OCKOJSIKOB.
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lNonusuHunbymeparnbHasi rnyeHka UMeeT BbICOKYIO MPOYHOCTb K MornepevyHomy
pacTskeHntio. OHa nepepaeT CTekny CBOM CBOMCTBA M TeM camMbiM Ocnabnser
nonepeyHole gedopmaumm ctekna. [lpy BO3HMKHOBEHMM Manoro MonepeyHoro
OTKIMOHEHNSA NoNMBMHUNBYTEpanbHasa nreHka ObICTPO BO3BpaLlaeT CTEKO K 0OblMHOMY
MOSIOXKEHMIO. CunbHbIn yoap KOHEYHO MOXeT OTKMNOHUTb CTEKII0 C
nonNMBMHUNBGYTEpanbHOM MAEHKOM B MOSMIOXEHME M3 KOTOPOro OHO YXXe He BepHeTcs B
NPeXHUA BWO M CTEKNO MOXeT pas3butbca. Ho npu atom OyaeT Ha MecTe Tak Kak
npuKneeHa K NonMBMHUNGYTepanbHON NEHKE.

CaowcTBa 3aLWMUTHOW NITEHKN:

— YKpenneHue cTekna;

— be3ockono4HoCTb;

— 3awuTa OT NPOHNKHOBEHMUS;

— WcknioyatoTcst BO3MOXHOCTb MPOCyLLMBaHUSA

— LWymounsonupytoLimne cBOMUCTBA;

— XopoLlo normnouwaeT ynbTpaguonet

B BbICTaBOYHbIX BUTPMHAX Takoe 3alLUMTHOE CTEKNo obe3onacuT nioaen B cnyyae
CnyyamHoro ygapa MO CTekfy, 4TO CYWECTBEHHO CHM3UT TPaBMOOMACHOCTb

BbICTAaBOYHOIO 060py,El,OBaHMFI.

3.1.4. UHopmaumoHHas yactb cTeHAa

NHopMaLUMOHHbBIN cTeHA MOXET ObiTb BbINOSIHEH NO TPAAULMOHHOW TEXHONOMMN
«IIYXUM», 3epKalibHbIM UM NPO3paYdHbIM.

B TpaguuMOHHOM NPOEKTUPOBAHMM B OCHOBHOM MPUMEHSETCS CcTaTuU4Has
KOMMNOHOBKa CTeHAa, TO €CTb MNOSICHUTENbHbIE TEKCTbl M PUCYHKM pasMeLLarTcs Ha
CMMOLIHOMN 3adHEen CTeHKe cTeHda W NOACBEYEHHON €ro obWmMM  CKOMb3ALWMM
OCBELUEHNEM .

MOHTUpOBaHWE Ha BHYTPEHHIOK NOBEPXHOCTb 3afHEN CTEHKU 3epKan No3BondeT
pacCcMOTPETb 3KCMOHAaTbl C APYroN CTOPOHLI, K TOMY e OHW yaBauBaltT MPOCTPaHCTBO
BHYTPU BUTPMHbI.

CTeknsiHHasa 3agHAa CcTeHka obecneymBaeT BU3yarlbHYH NErkoCTb KOHCTPYKLNK
3KCNo3numoHHoro  obopymoBaHmsa.  CywlecTBYOT  MHHOBAUWOHHbLIE  TEXHOMOrnw,
CnocobCTBYOWNE peanu3aumnm KoHLEeNLnun.

MpospayHbin gucnnen

TexHonorna N3roToBreHns NpPo3payHbiX AUCNNEEB CYLLECTBYET YyXe He nepBbiv

rog, oAHako OHa nocTeneHHoO COoBepLUEeHCTBYETCA. B paHHbIN MOMeEHT cywecTtByeT
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BO3MOXHOCTb 3aka3aTb Takoro Tuna gucnnerd nwboro pasmepa OT  Takux
npousBogutenen kak Samsung, Sony u LG. HKOXHokopenckass KoMnaHusi Samsung
Display npeacrtaBuna Ha BbicTaBke Retail Asia Expo 2015 nepBble 3epkarnbHble ©
npospavHble OLED-gucnneun [37]. B npoTtoTMne wucnonb3oBanacb TexHonorus Intel
RealSense, ¢ NOMOLLbBIO KOTOPOW 3puUTeSlb MOI «MPUMEPUTb» BUPTyaribHOE OXeperibe
(pnc.55). OaHHas TexHomorus Takke nogowaeT Ans paspaboTaHHOro BbICTABOYHOMO
obopygoBaHus. HecMOTpsi Ha CBOKO LOPOrOBU3HY, MPO3payvHbIA OUCTNEN He yTaxenseT

NPOCTPaHCTBO U NO3BOSISIET NOMb30BaTENO YyBCTBOBaTbL cebsi 6onee cBob6oaHO.

PucyHok 55 — [leMOHCTpaumsa npo3payHoro ancnnes

Mcnonb3oBaHue npo3paydHbliX AUCMNIeEB COBMECTHO C TaKMMU TEXHOMNOMMSAMU Kak
MOYLUH-KOHTpONb obecneynBaeT WHTEPaKTUBHOE YrpaBfeHWe CTeHAOM, YTO B CBOK
oyepenpb, NoBbIWaeT 3PPEKTUBHOCTL paboTbl 060pya0BaHNS B LIENOM.

Bnarogapsa pasBuBalOWMMCH TEXHOMNOMMAM CUYUTbIBAHUS OBUMXEHWUW, MOSBUIICA
pag npoayktoB (Takmx kKak ©Opacnet Myo, Leap Motion, n gpyrme aHanorn [38]),
npeaocTaBNALLMX noceTUTENo BeCKOHTaKTHOEe ynpaBneHue KOHTEHTOM
MHOPMALNOHHOIO CTeHAA.

[aHHaa TexHonorus ABnseTcsd OOCTOMHOW anbTepHaATUBOW MPUMEHSIeMbIM  BO
MHOIMX My3eaX CEHCOPHbIM KMOCKaM 1 OUCMNEAM.

CTeKno ¢ nneHKon oopaTHOM NPOEKLUMN.
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Ans yoelweBneHust KOHCTPYKUMM, BMECTO MpO3payHblX AWCMIEEB  MOXHO
YCTAHOBUTb OObIMHOE CTEKNO C MNneHKoW obpaTHOM NpOoeKuun, YTO COOTBETCTBYET
TpeboBaHMAM MOAOYNbHOCTU U YHMBEPCANbHOCTU BbICTAaBOYHOrO obopyaoBaHus. Ha

pucyHke 56 npeactaBneHa MNpuHUMNManbHas CXema YCTPOWCTBA BUTPWUHBLI C MIIEHKOW

obpaTHOWn npoekuunn.

Inexxa obpaTHoOW NPOSeKL WK

PucyHok 56 — MNpuHumn paboTbl NneHkn obpaTHOM NpoeKunn
Ana mncnonb3oBaHUA OaHHOW TexHonornn TpebyeTca Hanuume [OCTaTOYHOro
cBODOOHOrO paccTofAHUs 3a CTeHgamMu [And YCTaHOBIeHUs npoekTtoposB. CornacHo
pa3paboTaHHOMY MfaHy pacnofoXeHUs1 BbICTaBOYHOro obopyaoBaHus (puc.52), naHHoe

KOHCTPYKTOPCKOE pelleHne MOXHO peanu3oBaTb Ha 5-6 cteHaax.
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3.1.5. PyHKLUMNOHaANbHOEe UCMONIb30OBaHWE NMPOCTPaHCTBa NoA

BI/ITpVIHOi;I BbICTaBO4YHOIo cteHga.

He3ameTHble MecTa XxpaHeHus.

B  KapkacHyl0  KOHCTPYKUMIO  MOHTUPYHOTCS  BbIOBWXKHbIE — SALWMKWA,  4TO
COOTBETCTBYET TpeboBaHNS (PYHKLMOHANbHOCTM CTeHAA.

Bnarogapsa ocobeHHOMY YCTPOMCTBY (PYPHUTYPbI SLWUKA HE UMEIT pydek unm
BooOLLe Kakux nNnbo BM3yarbHbIX HAMEKOB HA MECTO XpaHeHus. YAo6CTBO M NerkocTb
BblABXKEHUA AWMKOB obecneumBaeT anektponpueog SERVO-DRIVE npousBeaeHHbI
dupmon Blum (puc. 57). Takmm obpasom, eaBa KOCHYBLUMCb PYKOW MOXHO OTKPbITb
Aawmk. besonacHocTb obecneymBaeT nNpoayMaHHas cuctema, Kotopas npu obuieHuun c
noceTutTenem npeanaraet O3HAKOMUTBLCS C  9KcrnoHatamu BXMBYIO. c

p83pe|JJeHI/IFI/yBeﬂ,OMJ'IeHI/IFI nonb3oBaTens/noceTnTens AWMKOB, TEM CaMbiM n3beras

CJ'Iy'-Ial7IHOFO BblABUXEHUA.

| VT B V.
PucyHok 57 — Awmkn ¢ cuctemon SERVO-DRIVE

B coyetaHum c cucrtemon amoptmsauum BLUMOTION Tom xe dpupmbl-

N3roToBUTENS MOXHO 06ecneunTb GecluyMHOE 1 NnaBHoOe 3akpbiBaHue Awmkos [40].
BbiaBuXHaA noaHOXKa

[na nocetutenen HebonbLIOro pocTta, B NEPBYHO oyepenb AeTen AOLIKOSIbHOro
BO3pacTa M yqallMXCH Ha4vasbHbIX Knaccos, npeanaraeTcs UCNosib30BaHUE BbIOBUXHbBIX
CTYMNEeHEeK CO BCTPOEHHbLIM TOPMO30M AN y4oOHOro ocMoTpa aKkcnoHaToB (puc. 58).

PekomeHgyeTcss yCTaHOBUTbL TEXHMYECKOe OrpaHuyeHne no Becy Angd
nonb3oBaTenen TakMx CTyneHek B AaHHOM BbICTaBOYHOM o6opyooBaHuMM B Lenax

6esonacHocTu [41].
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PucyHok 59 — BbigBmkHas NOAHOXKA B anTeke

NanTtbokchl

Takas CBETOKOCTPYKLUMSA - 3aMevaTeNbHOEe peLLeHne: axypHas, perynupyemMas u
apkas. OHa HeceTt KaKk [OeKopaTUBHYH Harpysky, TaKk W dyHKLMOHanNbLHOE
Mcnosib3oBaHMe MNpPoOCTpaHCTBa Mo4 BUTPUHOW. benbii  UBeT Takke BU3yanbHO
paclmpsieT NpocTpaHCTBO. JIanTboKCbl B COYETaHMM C aXypHoOW rpadmukon cosgaroT
ahpekt noneta, obecneumBaeT OLUyLWEHUE JIErKOCTU, BO3OAYLUHOCTUM KOHCTPYKLUM,
BUTPUHA Kak Oyato "naput" B BO3gyxe. Takum obpasom, GaHanbHOCTb CTaHOAPTHbIX

pemeHm?l An4a BbICTaBOYHbIX BUTPUH peLlaeTcd HacTpoeHnem MNCTUYHOCTN.
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3.1.6. MaTepuansi, ucnornb3yemMble B npousBoAcTBe

MoAyJ/ibHbIX CTeHAOB

CornacHo obLienprM3HaHHOW NpakTUKe npu NpoM3BOACTBE 0OOOpyAOBaHUA AN
BbICTABOYHOrO 3arna WCnomnb3ylTcsa TakMe martepuansl kak gepeso, MA®, JACH,
MeTann, LWNoH CcTekno wu nnactukn. OpHako nocre  3KOMOrMyeckoro aHanusa
NPUMEHSAEMbIX MaTepuanoB ObIO MPUHATO pPeLleHne NepecMOTPeTb CyLLeCTBYHLIne
peLlleHnsa n HauTM Hambonee npuemrnemble MaTepuansl Ang nocnegytowen 6esonacHon
aKcnnyaTauumn n yTunmsaumm npeameTa gusanHa.

Jlnuesble naHenu cteHaa

Cnegyiowm nyHKToMm 6bin BbiOOp Matepuana O CTEHOK BbICTABOYHOMO
obopynoBaHus. OB6bIMHO NPOM3BOAMTENN BbICTABOYHOrO 0OOOPYAOBaHUS WUCMONb3YHOT
Takme matepuansl, kak OCI, MO®, oprctekno, MNBX, MNMET (nonuatunetepednarar),
akpun. [peBecHble MaTepuanbl 4BRsOTCA 6Gonee  3KONOMMYECKM  YUCTBIMU - U
CpaBHUTENBHO HEAOPOrMMU.

CHavana paccmaTpuBanucb pasnuyHble Buabl nnactuka. N xota oHn yaobHbl B
dopmoBKe W panbHenwen nepepaboTke, B Crnyyvyae BO3ropaHWst KOHCTPYKUUW OHU
CTaHOBATCA BeCcbMa onacHbiMu. Hanpumep, npon3BoacTBo n cropaHue MNBX npuBoauT K
BbIOpPOCY OMOKCMHOB B aTMocdhepy, briarofaps coaepxallemycsi B ero coctaBe Xropy.

Cnegylowmn paccmaTpuBaemMbli MaTepuan — anioMUHUEBBIE KOMMO3UTHbIE
naHenu (AKI). OHKM MCNoMb3yTCA B NPOEKTUPOBAHUN KaK BHYTPEHHUX, TaK U HapY>XHbIX
KOHCTPYKUWMIA, Hanpumep peknamMHbix ©OokcoB. OTnuyaloTcss 0coboM NPOYHOCTBI W
AONroBeYHOCThb0. W3  npeacrtaBneHHblx Ha  pbiHke  AKIM  Hambonee  wmpoko
pacrnpocTpaHeHHbIM siBnsieTca anboHa. OQHaKo OH Xe sBAsSieTCA M caMbiM OnacHbIM
BnaoB AKTl. [leno B TOM, YTO AaHHblE MaHEenu COCTOAT M3 ABYX MOKPbIBAKOLWMX JINCTOB
antoOMUHNA MU Kakoro-nnbo HanomnHUTEnNs, OT KOTOPOro 3aBUCAT CBOMCTBA KOMMO3UTHbIX

naHenemn.

PucyHok 60 — Antoko6oHa A2
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B tabnuue 3.1 (MpunoxeHne B) npeactaBneH CNUCOK pasfiMyHbIX NO COCTaBy
AKIJ1 u cTeneHb nx noxapoonacHocTu [42].

Hanbonee 6e3onacHon saBndetca naHenb Antokobona A2 (puc. 60). Ocobble
KayecTBa, KoTopbiMn obnagaet AntokoboHa A2:

1. BbICOKOE Ka4yeCTBO Npon3BOAMMbIX NaHenewn (Ffepmanus);

2. HU3Kad NnoXapoonacHoOCTb;

3. 9KOMOIrMYHOCTb CbIpbS;

4. BO3MOXHOCTb CrnbaHus naHenu.

TonwmHa Takon naHenu NpMbnuanTenbHO COCTaBnseT 5 Mm.
3.1.7. TexHonoruum, NpUMeHsieMble npwu opraHusayuu

BbICTaBO4YHOIO NpoCTpaHCTBa B My3ee

CoBpeMEHHbIN MUP - 3TO CTPEMUTESNIbHO pPa3BUBAKOLLMACA MUP TEXHUKUA U
TEXHOSOIrMN, UHHOBaLMIA N NPOM3BOACTBEHHbIX OTKPbITMIA. HoBenwme n3obpeteHns gatot
HOBble BO3MOXHOCTWU [ONA TBOPYECKMX ngen, B TOM 4uUCre MPOMbILSEHHbIX
AN3anHepos.

HagexHble TexHonormn 6Gygyuiero, paboTawowume yxe B HacToswem C
"npownbiM". CoBpeMEHHbIA CcoUunyM TpebyeT OCHaLLEeHUs My3eeB COOTBETCTBYHLLMMMU
BPEMEHU TEXHONOMNSAMM.

BupTyanbHaa peanbHOCTb BCE 0onblle CTAaHOBUTCS YacTbld MY3EMHOro
npouecca. He cmotpsa Ha TO, 4TtO 3TO TpebyeT [OONOMHUTENbHbIE pPecypcbl Ans
WHTEerpaumm, nogobHoro poda crTpaTternsi UCNosib30BaHUS MY3eMHOro MpoCTpaHCcTBa B
Bonbllen cTeneHn cnocobHO yaoBMETBOPUTL 3anpoChbl COBPEMEHHOMO 00l ecTBa.

[anee npuBeaeHbl TEXHOMOrMK, CNocobCTByOWME peanu3aumm KOMMNSIEKCHOro
NpOEKTa 3KCMO3NLIMMW.

Cuctema npoekTopos

Kak ynommnHanocb paHee, B My3eNHOMN MpaKTUKe YXXe UCMONb3YHTCA pasfinyHble
cucteMbl NpoekTopoB. OHU NPEeKpacHO KOMOMHUPYKOTCA BMECTE C WHTEPaKTUBHbLIMU
cTeHamMu, nneHkamu obpaTHOM NPoeKUnn 1 Tak ganee.

Ona npumepa paboTbl npoekTopa MOXHO npuBectn Mysen unctopum
EkaTepuHbypra, B KOTOPOM MOCETUTENN MOFYT «JIUCTaTb» WHTEPAKTUBHYHK KHUTY (puC.
61).
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PucyHok 61 — NHTepakTuBHas KHura [43]

Takoe pelueHue sBnseTcs anbTepHaTUBHBIM CNOCOOOM MoAayM 3KCKYPCUOHHOIMO
mMaTepuana. NloMMMO TOro, 4TO C MOMOLLBK MHTEPAaKTUBHbLIX MaHeren nosib3oBaterlb
CTaHoBUTCSA Bornee BOBMEYEHHbIM B NPOLIECC MO3HaHUS B My3ee, CUCTEMY MPOEKTOPOB
MOXHO NPUMEHUTb U AS19 HaBUraumm nNo BbICTAaBOYHOMY MPOCTPAaHCTBY.

Ha cxewme, npeactaBneHHoOM Ha pUcyHKe 62, MOXHO MOCMOTPEeTb, Kak yCTpoeHa

CUCTEMA KPENNeHus .l . #rdparpacHan

Kamepa

cucrtema npoekunn Ha nori.

KoMnboTep

NpoeKTOp

uhdpaxpacHan
paMKa

PucyHok 62 — HTepaKTUBHbLIN Non

82



I'IpM Hannn4mnn BBICOKOTCXHOJIOI'MYHOI'O O60py,[[0BaHI/I$I IIOABJIACTCA
BO3MOXHOCTBb CO31aHHA HHTepaKTHBHOﬁ BHUACO-UHCTAUIALIMK C YIIPABJICHHUCM

’KECTaMH — KOMHAThI BUPTYaJIbHOM peanbHOCTH (puc. 63).

Pucynok 63 — Ilpunnun paboTsl Bujieo B 3D-UHCTALIAIMK U IPUMEP €TO

Bu3yanu3saiuu [44]

npOGKLI,I/IFI Ha CTeHbl WM chneynanbHbIn SKpaH 4HABJIAeTCA elle O4HON
aﬂbTepHaTMBOﬁ SCb(*)eKTI/IBHOFO MCnosb3oBaHNA I'IOBerHOCTeI7I 9KCMO3nNUMOHHOIo

NpPOCTpaHcTBa.

JlonoJIHeHHAs1 peajibHOCTh

Cnepytowee yCTPONCTBO, KOTOPOE XOTENoCb O6bl OTMETUTL - 3TO o4kn HoloLens
(pnc.64), koTopble paspabaTbiBanocb COBMECTHO KomnaHuen Microsoft n cotpygHukamm
NASA (HauuoHanbHbIM YynpaBneHWeM Mo BO34yXONfaBaHUKD U UCCNefOoBaHUIo

KOCMMUYECKOro npocTpaHcTea). [45]

PucyHok 64 — Oukn Microsoft HoloLens.
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C nomoubio TakMx OYKOB 4YerioBEK BUOUT KaK peanbHOCTb, Tak M BUPTyasnbHble
CUEHbI, TO eCTb 9TO, TaK Ha3blBaeMble, OYKM BUPTyarbHOW U OOMNOSIHEHHOW pearnbHOCTH.
Oukn  (PUKCUPYIOT Kaxayk CTEeHYy KOMHaTbl, Ha KOTOPYHD MOXHO MOBECUTb Wnn
pasMecTuUTb T€ UNM UHble npeameTbl. Mpu cneaylowemM BKIIKOYEHMM OYKOB NpeaMeTbl
ocTtalTcsd Ha cBoux Mectax. Oukm HoloLens no3BonslT nonb3oBaTento BUAETb
ronorpacuyeckue 3D mogenu B HaTypanbHOM MacluTabe.

Mo moemy MHeHuto, ronorpadguyeckme 3D mMoaenu — camasi MHTepecHas U3 BCeX
npeacTaBneHHbIX TEXHOMOrMM, Tak Kak MNo3BOndeT BuAeTb OOBbEKT MOAEeNnupoBaHUS B
peanbHOM MECTE W BPEMEHW, B OTNNYME OT BCEX OCTalbHbIX, A€ Ha TPEXMEPHYIO
MOJeNb MOXHO MOCMOTPETb TOSIbKO Yepes3 MOHUTOP.

Oukn BUpTyanbHOMW peanbHOCTM BCTPeYyarTCca cenyac noBcemecTHo, HoloLens

no3BonsieT My3esamM naTn Ha war snepeam (puc.65).

Pucynox 65 — Tlpumep uzydeHus aHaTOMHH YEJIOBEKa C TOMOIIBIO

HoloLens

MoaBoast NTOrM NPOEKTUPOBAHUS BbICTABOYHOrO 060pyaoBaHus, B NPUOXKEHUN
[ MOXHO oueHUTb UHanbHble N306paKEeHNA OCHOBHbLIX BUAOB 3KCMO3ULUW, C Yy4ETOM
NnepeYncrneHHbIX KOHCTPYKTOPCKMX OCOBEHHOCTEN.

BbiBOAblI NO KOHCTPYKTUBHO-TeXHONorn4yeckomy pasgeny BKP

B pamkax pgucceptaumoHHoW paboTbl pacCMOTPEHbl KOHCTPYKTMBHbIE W
TEXHOMOrMYeckne BO3MOXHOCTM  peanu3aumMM  KOMMO3ULMOHHOM  uaen  npoekta
9KCMO3MUMM  KyNamcKoW  KynbTypbl. MogynbHOCTb  CMPOEKTUPOBAHHbLIX  CTEHAOB

3aKni4yaeTcs B rmbKon CMCTeMe CMEHbI (byHKLlI/IOHaﬂbeIX y350B O60py,D,OBaHI/I$I
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Mo 3aBepweHnn o0630pa  CyWECTBYHOLWMX  TEXHOMOMMYECKUX  pPELLEHUN
YCTAHOBIIEHO, YTO B MNPOM3BOACTBE HAXOAATCA BCe [OCTynHble MaTepuanbl WU
TEXHOMOrMM, KoTopble MOryT ObiTb MPUMMEHEHbI B MPOM3BOACTBE MPOEKTUPYEMOrO
BbICTaBOYHOro obopygoBaHus. CamMbiM ONTUMAasibHbIM pELUEHNEM AN OpraHu3aumm
BbICTABOYHOrO MPOCTPaAHCTBa SBMSIETCA CUCTEMa MPOEKTOPOB, BBMAY CBOEW
YHUBEPCANbHOCTM U LUIMPOKOM pPacnpoCTpaHeHHOCTU. KOHCTPYKTMBHOE pelleHue
BbICTAaBOYHbIX CTEHAOB OOYCMOBMEHO HannuMem B [OCTyrne TakMx MaTepuanoB Kak
antoMVHUEBBIE KOMMO3WUTHbIE MNaHEeNn W antoMUHUEBLIE MNPOMUNIA PasfMYHbIX UPM-
npousBoguTeneun.

KpeaTuBHble AnM3anH-peLleHnst CNocOOHbI OXUBUTBL 3aCTOSIBLUMECS CTEPEOTUMNbI
npoekTnpoBaHna MyseeB. [locrnegHee BpeMsi UWMEHHO [gu3anHepbl  MPUBHOCAT
WHHOBALMOHHOCTb B My3eeBea4eCcKyto ciepy.

Onsa  HarmsgHOM  OUEHKM  NPEenrioXEeHHbIX  AM3alH-pelueHnn  Tpebyetcs
BM3yanusauyusa paspabotaHHon KoHuenumu B 3D-rpagouke.

bnarogapa wuccnegoBaHMilo ObIM BbISIBMIEHBI U NPUMEHEHUs  crnegyowine
0COBEHHOCTN NPOEKTUPOBAHUSA BbICTABOYHOIO 060pya0BaHUS:

1. cbop n aHann3 nHdopmMmauumn, HeobxoaMmMon Ansa NPOEKTUPOBAHUS;

2.aHann3 apxuTeKTypHbIX OCOBEHHOCTENM W KOMMMEKCHOe MpPOEKTUpOBaHNE

NPOCTPaHCTBA;

3. BbisiBNieHMe TpeboBaHUM K KOHKPETHOMY 060pPY40BaHUIO;

4. cocTtaBneHne OyHKLUNOHaNbHbIX CXeM 000pyA0OBaHuS;

5. co3gaHne 3CKM30B A5 BbIIBNEHUSI OpuUrMHanbHoro obpasa o6bekra;

6. aHann3 maTepuanoB 1 TEXHOSOMMIA, NPUMEHSAEMbIX B peanu3auunmn npoekTa;

7. KOMMOHOBKA W [fOeTanu3auus y3rnoB 0O0bekTa, C Y4EeTOM TeMaTUYeCKMX

0CODEHHOCTEN SKCNO3NLINK;

8. anpobaumsi paccTtaHOBKM paspaboTaHHbIX Moaynen obopygoBaHus u

npennoXxXeHmne TpaekTopnun ABNXeHUA noceTuteriaMm rno 3KCno3nunn.

4. ®UHAHCOBbIN MeHe)KMEHT, pecypcoadppeKTUBHOCTb ]
pecypcocbepexeHue

Llenbio pasgena sBnsieTCs KOMMSIEKCHOE oOrnucaHve WM aHanui3 (UHaHCOBO-
9KOHOMUYECKMX aCMeKTOB Hay4HO-uccrefoBaTenbckon paboTbl, YTO B CBOK OYepenp,
NMO3BONMUT C TMOMOLLBI TPaAULUUOHHLIX Mokasatenen 3PPEKTUBHOCTM WHBECTULNN
OLEHUTb 3KOHOMUYECKYIO LieriecoobpasHOCTb ee OCYLLECTBNEHNS.

HocTtuwxkeHune uenu obecneynBaeTcsa pelleHneM cneayowmx 3ajay:

opraHu3auus 1 NnaHMpoBaHWe Hay4YHO-UCcneaoBaTenbCKMX paborT;
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oLeHKa pecypcHon (pecypcocbeperatolwlen), duHaHCOBOW, BrOaXETHOWN,

counaribHON U 3KOHOMUYECKON 3PPEKTUBHOCTU NCCNEeSOBaHWS.

4.2. OpraHusauus v nnaHnpoBaHue pabot

Onsa  ycnewHon peanu3aumm  MNPOEKTHOW  OeATenbHOCTUM  Heobxoammo
paunoHanbHO NIaHMpoBaTh 3aHATOCTb KaXOoro 13 y4acTHUKOB MPOEKTa, a TakkKe CPOKU
npoBedeHus oTaenbHbix paboT. Tak, B Tabnuue 4.1 (MpunoxeHue ) npuBeaeH NOMHbIN
nepeveHb 3TanoB, C yka3aHWeM UCMONHUTENEN U UX Harpy3Ku.

4.1.1. IIpoaOIKUTENBHOCTH ITANOB PadoT

TpyooeMmKOCTb BbIMOMHEHUSI Hay4YHOrO UCCNeAoBaHNs OLLEeHMBAETCS 3KCNEePTHbIM
nyTeM M HOCUT  BEPOSATHOCTHbIN  Xapaktep. Tak, oOXugaemble  3Ha4YeHUs

NPOOOIMKUTENBHOCTU PaboT tox ObINM NPUHATLI K pacyeTy No crneaytoLlen opmyne:

int2
to){( — 3tmm"5' tmax, (1)

r71€ tmin - MUHUMaJIbHAS TIPOJIOIKUTEILHOCTD PA0OTHI, JH.;
tmax -~ MaKCUMaJbHasl, MPOJOJKUTEIIBHOCTh paOOTHI, JIH.

Ons NoCTpoeHnsA NNHENHOro rpadgouka Heob6xoaumMo paccuyuTtaTtb

NPOAOIMKUTENBHOCTL BbINOSTHEHUS KaXOoro atana B pabounx gHax ().

Lox

Kgn

roe tox — NPOAOIIKUTENBHOCTL PaboThl, AH.;

Key — KO3(PMUMEHT BbINONHEHMS pPaboT, YYMTbIBAIOLWIMIN BIIUSIHAE BHELLHUX
dakTOpOoB Ha cobnoaeHne npeaBapuUTENbHO ONpeaeneHHbIX ANNTENbHOCTEN;

Ko  ko3(pbuuMeHT, yunTbiBalOWMN OOMNOSTHUTENTbHOE BPEMS Ha KOMMNEHcauuio
HenpeaBUAEHHbIX 3aepPXKEK U cornacoBaHne paboT.

PacueT npomomkuTenbHOCTM dTana B KaneHgapHbix AHax () Begetca no
dopmyne:

Txy = Tpy - Tk, ®3)

roe Tkn — MPOAOIMKUTENBHOCTL BbIMOSTHEHWUS 3Tana B KaneHaapHbIX OHAX;

Tk — KO3PULUMEHT KaneHgapHOCTU, NO3BOSMAKOWMIA NEPENTN OT ANUTENBHOCTU
paboT B paboumx OHAX K UX aHanoram B KaneHgapHbIX OHAX, U pacCYUTbIBAEMbIN MO
dopmyne:

T
TK — KAJl ’ (4)
Tkan—Tea—Tng

roe Tkan — KaneHaapHble gHu (Tkan = 365);

Tgp — BbIXOAHbIE AHU (Tep = 52);
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Tnp — Npa3gHnyHble gHn (Tpg = 10).

365
Tk = Sesms210 — 1205 (5)

Ounarpamma MaHTa — ropM3oHTanbHbIA JIEHTOYHbIN rpaduK, Ha KOTOPOM paboTbl
no Teme npeacTaBnAlTCS NPOTSKEHHBLIMU BO BpeMeHU oTpeskamu,

XapakTepuaylwmumMmmca gatamum Hadana n okoHdaHus ((Mpunoxexwne I, Tabn. 4.3) .

4.2. PacuyeT cmeTbl 3aTpaT Ha BbIMNOJIHEHUE MNMPOeKTa

Mpn nnannpoBaHun Owpxketa HTU pgormkHo 6ObITb obecneyeHo nofnHoe wn
AOCTOBEPHOE OTpaXXeHne BCEX BWOOB pPaACXOAOB, CBA3AHHbIX C €ro BbIMOMHEHNEM.
PacyeT cMeTHOM CTOMMOCTW €€ BbINOSIHEHNA NPOU3BOAUTCHA MO CNeaylwmM CTaTbsaM
3atpar [46]:

e MaTtepuanbl U NOKYMNHble U3OENUs;

e 3apaboTHas nnaTta;

e couManbHbIW HaMoT;

e pacxodbl Ha anekTpoaHepruto (6e3 oceeleHns);
e aMOPTU3ALMOHHbIE OTYUCIIEHWS;

e KOMaHOMPOBOYHbIE pacxonpbl;

e onnaTa ycnyr cBssu;

e apeHgHas nnarta 3a NoNnb30BaHNE UMYLLIECTBOM;
e rpoyme ycnyrn (CTOPOHHUX OpraHu3aummn);

e rpouyme (HaknagHble pacxodbl) pacxoabl.

4.2.1. PacueTbl 3aTpaT Ha maTepuansbl

Pasgen Bkno4aeT CTOMMOCTb BCeX MaTepuanoB, WUCMOMb3yeMblX MpuU
pa3paboTke npoekTa, TO eCTb npuobpeTaemble CO CTOPOHbI Cbipbe U MaTepuarsl,
HeobxoauMble 4N CO34aHUsA Hay4YHO-TEXHUYECKOW NpoayKumm, ctommocTbio o 40 000
pyO. BKMOUMTENBLHO. LleHbl onpeaensioTcs B COOTBETCTBMM C PbIHOYHBIMU, U BKAKOYAIOT
TPaHCMOPTHO-3aroTOBUTESIbHbIE pacxodbl, a TaKXe pacxodbl Ha COBepLUeHWE COeSKu

KYNnn-npoaaxu.
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Tabnuna 4.3. Pacyer 3arpaT Ha MaTepHUabl

Ilena 3a en., Kon-
HaumeHoBaHHe MaTepHaJioOB CymmMa, pyo.
pyoO. BO

bymara mis mpuHTepa ¢opmara

Y P pa Qop 1,5 1 ym. 150
A4
Pyuka 50 2 mIT. 100
Terpanp 29,5 1 nrr. 29,5

HUroro: 279,5

Mpn T3P = 5 % OT OTNycKHOW LUeHbl MatepuanoB, pyb (pacxogbl Ha

mMaTepuansl).

4.2.2. PacuyeTt 3apaboTHOM nnaTbl

Pacuet 6rogxeta HTU ceogntca K pacyeTy MatepuarnbHbIX 3aTpaTt v 3aTtpaTt Ha
3apaboTHylo nnaTy ucnosHuTenen. PacdeT oCcHOBHOM 3apaboTHOM MnaThl BbIMNOMHAETCS
Ha OCHOBE TPYLOEMKOCTW BbIMOSTHEHUS KaXOoro atana v BeNMYMHbl MECAYHOro oknaga
ncnonHutens. CpegHegHeBHaa TapudHas 3apabotHas nnata (3Mg..r) paccuntbiBaeTcs

no copmyne:

MO
3|_|/J,H-T = ﬁ(6)

PacueT 3atpaT Ha nomnHyi 3apaboTHylo nnaTy npuBedeH B Tabnuue 4.4.
3aTpaTtbl BpeMeH No KaxxgoMy UCMOMHUTENN0 B paboumnx AHAX C OKPYrneHMeM 40 Lernoro

B3ATbl U3 Tabnuubl 4.2.
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Tabnuua 4.4. 3aTpaTbl Ha 3apaboTHylo nnaTty

Cpen.nHeBHas
Oxuan 3aTpaTsl
Hcnomaure CTaBKa, doun
[47], BPEMCHY, Koaddu
JIb py06./ 3/IJIaTHI,
pyo0./mec. pab.1Hu [MEHT
pab.n1eHb pyo.
HP 33 162,87 1335,6 21 1,699 | 47652,87
n 14874,45 599,05 45 1,62 43670,75
Hroro: |91323,65
4.2.3. PacueT 3aTpaT Ha coumanbHbIW Hanor
Obsa3aTenbHble  OTYACMEHUSs OpraHaM  rOCydapCTBEHHOrO  COLManbHOro

ctpaxoBaHusa (PCC) (2,9 %) + CC HC (HecyacTHbIn cnyyan) (0,2 %), NeHCUOHHOro
doHga (MP) (22 %) n meguumHckoro ctpaxosaHnsa (PPOMC) (5,1 %) ot 3aTpaT Ha
onnaTty Tpyaa paboTHMKOB, 0ObeAWHEHbl B dOpMe CTpaxoBbiX B3HOCOB.BenuunHa
OTYMCNEHUN BO BHEOWOMIKETHbIE OHOLI ONpedensieTca WUCXo4s W3  CregyloLllen
dopmynbl: 3gues = Kenes POT = 0,3 -91323,65 = 27397,08 pyo,

roe Keues - KOAMOMPUUNEHT, YUMTbIBAKOLLMI coLManbHble BbiNnaThbl, paBHbin 0,3 (Ha

ocHoBaHun ®3 o1 24.07.09 Ne213-$3).

4.2.4. Pacu4eT 3aTpaT Ha 3NeKTPO3HEepPruio

[aHHbIn BMO pacxoOoB BKkMoYaeT B cebs 3aTpaTbl Ha 3NEKTPO3HEPruto,
NOTPaYEHHYI0 B XOA€e BbINONIHEHUS MpPOeKTa Ha paboTy Mcnonb3yemMoro obopyaoBaHus,

pacc4ynuTbiBaemMblie Mo cpopmyne:

Cono6. = Pos tos - L, (7)
roe Pos — MOLWWHOCTbL, notpebnsemass obopyaosaHnem, kBT;Ls — Tapud Ha 1
kKBT-4yac;to,s — Bpemsa paboTbl obopygoBaHus, 4vac. Bpemsi paboTbl obopymoBaHus
BblUMCNAETCA Ha OCHOBE WTOMOBbIX AaHHbIX Tabnuubl 4.2 u©3 pacyeTta, u4TO
NPOAOIKNTENBHOCTL paboyero aHs paBHa 8 u.

tos= Trr K, (8)
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roe K— koadpdpmumeHT ucnonb3oBaHns obopyaoBaHMs MO BPEMEHW, PaBHbIN
OTHOLLEHWIO BpeMeHn ero paboTbl B NpoLecce BbINONHEeHNUst npoekTa K Tpg. MOLWHOCTD,
notpebnaemas obopygoBaHnem, onpegenseTca no opmyne:
I:)OB = PHOM.. KC ) (9)
roe Puow. — HOMMHanNbHas MoOLWHOCTb obopyaoBaHus, KBT;Kc — koadhdpmumneHt
3arpysku, 3aBUCALLMIN OT CpeaHen CTeneHn UCnosib30BaHNA HOMUHAaNbHOW MOLLHOCTMW.
Kc 6 1 — KO3pUUUMEHT 3arpysku, 3aBUCALLMA OT CpedHen cTeneHu
NCNonb30BaHUst HOMUHANbHOW MOLLHOCTU. [1ns TEXHONOrM4yeckoro obopyaoBaHus Marnou
MowiHocTn Ke = 1.

Tabnuvua 4.5. 3aTpaTbl HA 3NEKTPOIHEPTNIO TEXHOSOIMYECKYHO

Bpemsa paboTbl MoTpebnsemas
HanmeHoBaHue 3aTpatbl Jog,
obopyaoBaHus MOLLHOCTb Pog,
obopynoBaHus pyo.
tos,4ac KBT
MepcoHanbHbIN
360 0,3 624,5
KOoMnbloTEP
CTpyWiHbIn
by 15 0,15 13
npuHTEP
Uroro: 637,5
4.2.5. Pac4eT amopTn3aLMOHHbIX pacxoaoBs

B paHHOM cnyvae cneuuwaneHbiM obopygoBaHvem ana HTU aensaetca K,

CTPYWVHbIV NPUHTEP. AMOPTU3ALMOHHbIE OTYUCIIEHUS] PacCUYUTbLIBAOTCS MO POpPMYyne:

CaM = uOB.H;[.LtP(D.n) (10)

roe H, — rogosass Hopma amopTu3auumn eavHuubl obopyaoBaHus, KoTopasi B

cootBeTcTBUM C HanoroBbiM kogekcoB P®, onpegensetrca no cregyowen
1

dopmyne:H, = — 100%, rae Tn.n. — CpOK NONe3HOro UCnosnb3oBaHus obbekTa (B OHSX)

onpegensieTca B cooTBeTcTBMM ¢ Knaccudumkaumnen OCHOBHbIX CPeacTB, BKIOYAEMbIX B

amopTusaumoHHble rpynnbl. MK oTHocuUTCA KO 2 amMopTu3auuoHHoOW rpynne, ko 14

3020000 «TexHuKa 3NeKTPOHHO-BbIYUCINTENBHAA», CPOK MOSIE3HOINO UCMOMb30BaHUA OT

2 0o 3 net (NpyHMMmaem 2,5).
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Llos — 6anaHcoBas cToMmocTb eanHuubl obopydoBaHus ¢ yyetom T3P. Fp —
AEeNCTBUTENbHbIA rogoBon (hoHA BpeMeHu paboTbl COOTBETCTBYHOLLEro 060pyaoBaHus.
t,p — pakTnyeckoe Bpems paboTbl obopydoBaHMA B XoA4e BbINOMHEHWS MNPOeKTa,
YYUTBLIBAETCH WCMOMHUTENEM MNPOEKTa; N — YUCIO 33a4EeWCTBOBaHHbLIX OAHOTUMHbIX
eanHuy, obopynoBaHus.

Tabnuvua 4.5. 3aTpaTbl HAa 3NEKTPOIHEPTUNIO TEXHOOIMYECKYHO

BanaHcoBag Bpems paboThl AMOpPTU3aLNOHHbIE
HavmeHoBaHue
ctonmocTb Log, obopynoBaHus oTyncneHunsCayy,
obopynoBaHus
pyb. top,Hac pyb.
MepcoHanbHbIN
45000 360 2716,98
KOoMnbloTEP
CTpyWHbIn
12000 15 180
npuHTEpP
UTtoro: 2896,98
4.2.6. PacyeT npoynx pacxonos

B ctatbe npouynx pacxo4oB OTpaxeHbl pacxodbl Ha BbINOMHEHME MpOekKTa,
KOTOpble He y4YTeHbl B NpeablayLmx ctatbsx, NPUHATLIE paBHbIMKM 10% OT CyMMbl BCEX
npegblayLwmx pacxoaos, T.e.

Crpou. = (Cuar + Can + Ceoy + Conos. + Cam + Cin) - 0,1 (11)

Crpou (MK) = (624,5+ 43670,75 + 2716,98) - 0,1 =4701,22 py6.

Crpou (CTpyWHbIV NpuHTEpP) = (157,5+43670,75+ 13+ 180)-0,1 = 4402,13 pyb.

Crpoy = 4701,22+ 4402,13 = 9103, 35 pyb.
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4.2.7. PacueT obwen cebectonmMocTun pa3paboTku

NMocne npoBeaeHWst pac4yeToB NO BCEM CTaTbsAM 3aTpaT Ha paspaboTky,
BO3MOXHO onpenenntb obLuyto cebecTonmMoCcTb NPOEKTa BbICTABOYHOrO 060pya0BaHUS.

Tabnuua 4.6. CmeTa 3aTpaT Ha pa3paboTKy NpoekTa

CraTtbs 3aTpat YcnoBHoe 0603Ha4YeHune Cymma, py6.
MaTepwuarnbl 1 NOKyrnHble U3aenus Cuar 293,475
OcHoBHas 3apaboTHaga nnata Can 91323,65
OT1uncnenus B coumanbHble poHabI Ceou 27397,08
Pacxofgbl Ha 3aneKTpo3HepPruto Con. 637,5
AMOpPTM3aUNOHHbIE OTYUCTIEHUS Cam 2896,98
Mpoune pacxoqpbl Cripou 9103, 35

WUToro: 2870025,975

Takmm obpasom, onpefeneH OwmKeT Bcex 3aTpaT Ha wucnonHeHve C =
2870025,975 pyb6. PaccumtaHHas BenuuMHa 3aTpart  SABMSIeTCA  OCHOBOW  AnNs
dopmupoBaHusa GrogKeTa 3atpat NpoekTa, KOTopbi Npu popMMpoBaHUK OOroBopa C
3aKa34yMKoM 3allmLLIaeTCa Hay4yHOW opraHmM3aumen B Ka4eCcTBe HWXHEro npegena sarpar

Ha pa3paboTKy Hay4YHO-TEXHUYECKOWN NPOAYKLMMN.

4.2.8. PacueT ueHbl paspabotkn HAP

Tak kak daHHble MO BbIpyYyke Ha TeKkylwem 3Tane peanusauumu nNpoekTa He
onpeaeneHsbl, To NpubbInb npuHumaetcs B pasmepe 574005,195 py6., uto coctaenset
20 % OoT yKka3aHHbIX pacxooB.

HOC coctaenset 18% oT cymmbl 3aTpaT Ha pa3paboTky u npubbinu. B Hawem
cnyyae ato 2870025,975+ 574005,195) * 0,18 =619925.61

Takum obpasom, LeHa pa3paboTkM KOHCTPYKUMU MOOYIBHOMO BbICTABOYHOIO

ob6opynosaHus Liyyp = 2870025,975 + 574005,195 + 619925.61= 4063956,78 pyo.
4.3. OueHka achchpekTUBHOCTU NpoeKTa

OddektnBHoctb HUP MmoxeT 6bITb 060CHOBaHa BbISBNEHMEM psida acnekToB. B

OJaHHOM Cltydae OCHOBHbIMW BbICTYNakOT coumarnbHbIN N 3KOSormyeckne SCbeeKTbI, BeOb
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NPOEKT HanpaBneH Ha obliee MOBbILEHME KadeCTBa BbICTAaBOYHOrO obopyaoBaHuUA u
obecneyeHne TEXHOMNOIMYHOCTM paspabaTbiBaeMOro Nnpoaykra. QKOHOMUYECKMI 3 ADEKT
MOXET ObITb YCTAHOBMNEH TOMNBbKO YCITOBHO.

CouunanbHasi 3HaYMMOCTb MpPOEKTa 3aKkmf4vaeTcss B MpegnosiaraeéMomM pocTe
KyNbTYPHOrO YpPOBHS HaceneHust 4epe3 BHeapeHue pas3paboTkm B peasynbTarte
NONOXUTENBHOIO BNUAHWUS Ha pa3BUTUE MO3HABATESbHbIX CNOCOBHOCTEN noceTUTenen.
OO6wwe-pasBmBatonin (negarormyecknin) acbdekT AoCTUraeTcs BOBMEYEHNEM HaceneHus

Ha4ynHaA ¢ paHHEro Bo3pacTta.

4.3.1. OueHkKa Hay4YHO-TexHu4eckoro yposHsa HAP

[na oueHKn HayyYyHOW LEHHOCTU, TEXHUYECKOW 3HA4YMMOCTU U 3PPEKTUBHOCTU
HWP wncnonb3oBaH meTon OanfbHbIX OLEHOK, HA OCHOBE KOTOPOro W onpegeneHa
uenecoobpasHocTb paboThl. CyLHOCTb METoAa 3aKM4yaeTcs B TOM, YTO OLEHUBaAHNEM
Npu3HaKoB paboTbl ONpeaensaeTca UHTerpanbHbIN NokasaTesnlb €e Hay4YHO-TEXHUYECKOro

YPOBHS Mo chopmyre:

3
IHTY=ZRi'ni: (12)
i=1
roe  lyty  —  vHTerpanbHbli  MHOEKC  HAyYHO-TEXHUYECKOrO  YPOBHS;
Ri — BecoBoM KO3(PMPUUMEHT i-ro0 Mpu3HaKa Hay4yHO-TEXHUYECKOro adpdpekra; n; —

KONMYECTBEHHAas OLIeHKa i-ro Npu3Haka Hay4Ho-TexHu4eckoro addpekta, B Gannax.
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Tabnuua 4.7. OueHka Hay4yHO-TexXHN4eckoro yposHs HUP

O6ocHoBaHue
Ri dakTop HTY YpoBeHb dakTopa ni | BbIGpaHHOro
6anna
KoHeu4HbI nNpoayKT
CuctemaTtuaupyroTtcs, 5
npeacrasnset cobon
obobuiatoTcs
CKOMMOHOBaHHY0
nmetoLmnecst
YpoBeHb KOHCTPYKLNIO
0,4 cBegeHus, HoBble | 4
HOBM3HbI obopyaoBaHus c
CBA3N Mexay
NCNosib30BaHNEM
N3BECTHbLIMMU
COBPEMEHHbIX MaTepuarnos
drakTopamm 5
N TEXHOMNOMNNA.
"my6okas
paspaboTka BcecTtopoHHee
npobnemsl, paccMOTpeEHNe MecTa U
_ | MHorocnekTparbHbIN CTPYKTYpbI
TeopeTuyeckni
0,1 aHanums 8 NnpoeKTUpoBaHUA Ha
YPOBEHb 5
B3anMOAeNCTBUS pasinyHbIX aTanax
mMexgy dakrtopammn c ynpaBneHus
HanMumem npeanpusaTUeM.
obbacHeHNN
Ha OCHoOBE aHanmsa
noTpedunTenbCKNX
BoamoxHoCcTb |B TeueHne nepBbIx 5
0,5 10 | npegnoyteHun "
peanusauuu net 5
WHHOBAUMA B TEXHWUKE U
aun3amnHe

OTcioga WHTerpanbHbI  MokasaTenb Hay4YHO-TEXHUYECKOTO YPOBHS MpoeKTa

coctasngert: lyty = 0.44 + 0,1 8 + 0,5 10 = 7,4, 4TO yKasblBaeT Ha CPeaHUN YPOBEHb

Hay4YHO-TEXHUYECKOro Sq)q)eKTa n AaBnAaeTcAa yaoBreTBOpUTESIbHbIM pe3yribTaTtoM Ond

yCTaHOBIEHUA u,enecooGpasHocm UCMOJTHEHUA.
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5. NpodreccmoHanbHana coumanbHaa 6€30NacHOCTb.

5.2. AHanus BpeaHbIX U oOMnacHbIX (pakKToOpoB, KOTOpblie MOryT

BO3HUKHYTb Npu 3Kcnnyatauuun 00beKTa nccrnenoBaHus.

B pnaHHom pasgene BKP npoBegeH aHanmMs BO3MOXHbLIX BpPeAHbIX M OMacHbIX
(haKkTopOB, BO3HMKaKOLWMX Npu paboTe 3a KOMMNbIOTEPOM, YCTAaHOBNIEHHOM B O(UCHOM
noMeLleHnn, UCMosrb3yembiM AS1I9  NPOEKTUPOBaHUS  MOAYNbHOMO  BbICTABOYHOIO
obopynoBaHus. MopaynbHble CcTeHAbl OyayT uMcnonb3oBaTbCA B My3esx  Ans
9KCMOHUPOBAHUS UCTOPUYECKM LEHHbIX NPegMeToB W HaBuraumMm no BbICTABOYHOMY
3any.

BbICTaBOYHbIN CTEHA COAEPKUT OCHOBHYHO MHMOPMALMOHHYIO 30HY, B KOTOPOW
pa3MeLLalTCa SKCMoHaTbl M CONyTCTBYKOLWAa UM MHGOpMauMss B rpacuyeckoMm unm
3NEKTPOHHOM BuAe. Takke CTeHAbl coaepXaT BblABWXKHbIE HULIW ONS XpPaHEHUsT KOMWi
9KCMoHaTOB, Haxoadwmecs B cBOOOAHOM A0OCTyne ANs nocetTutenen, ans BO3MOXHOCTH
TaKTUNBHOrO BOCMPUATUS 3KCMOHUpyemoro Martepuana. [Ona Haubonee yanobHoro
OPVEHTUPOBAHUA MO BbLICTABOYHLIM KOMMIIEKCAM B HWKHENW YacCTU BbICTABOYHOIO
obopynoBaHMs pas3MeLLeHbl ONo3HaBaTeNbHbIE NanT-60KCbl, CO34aHHbIE AN YCNOBHOWM
MapKMPOBKN 0O beANHEHHbIX PYMM 3KCMOHATOB, COAepPXXaLUUXCA B KOHKPETHbLIX BUTPUHAX.

CoOTBETCTBEHHO, BbICTaBOYHOE 06OOpyAOBaHWE  COOEPXUT  OOCTAaTOYHOE
KONIMYECTBO 3MEKTPUYECKMX COEANHEHMN AN OCBELLEeHUS n/unn nogavv nHgopmauuu.

Llenbto HacTosiwero pasgena sBfseTcs  M3yvyeHue OnTUMarnbHbIX  HOPM,
obecneunBaroLLNX NPON3BOACTBEHHYO 6€30MNacHOCTb, NOBbLILEHNE NPON3BOAUTENBHOCTH
Tpyga COTPYOHUKOB, COXpaHeHne nx paboTocnocobHOCTU M XOpOoLLEero camovyBCTBUS B
TeyeHue Bcero npouecca paboThl, ynyylleHre YCroBui Tpyda M OXpaHbl OKpyXaroLen
cpeabl.

MpoBogATCs TeopeTuveckne unccregoBaHusi, 3atem  npoussoautca  3D-

mMmoaennposaHune C NOMOLLbIO KOMMbOTEPA.
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Tabauya 5.1 Onacuvle u 6pedHvle akmopvl npu OSKCHAYAMAYUU  BbICIABOYHO2O

000py0o8aHus 8 myzee

WcTouHuk paktopa, | Paktops! (no MFOCT 12.0.003-74) HopmaTtuBHbIe
HanmeHoBaHWe OOKYMEHTbI

8108 paboT BpeaHbie OnacHble

Mpw akcnnyataumn: | 1. OtknoHeHne | 1. OcTtpble KpoMmku, | CaHluH 2.2.4.548—
1) O4YUCTKa | NokasaTenewn 3ayCeHLbl Ha | 96. [urneHnyeckune
obopyaoBaHMa  OT | MUKPOKNUMAaTa; MOBEPXHOCTAX TpeboBaHusA K
NbInw; 2. OTtcytcTBME WNKN | BLICTABOYHOIO MUKPOKInmaTy

2) BblABUraHne | HegocTaToK obopynoBaHus; NPOM3BOACTBEHHbIX
ALLMKOB ONsi | eCTECTBEHHOro 2. OnekTpuyeckuin | nomelleHun. [48]
KOMUUHbIX ceeta 3.[Mpamaa wn| ToK. CaHllnH
3KCMOHAaTOB; OTpaXkeHHas 2.2.1/2.1.1.1278—
3) OnecTKoCTb; 03. lurneHundveckue
onosHaBaTesbHble | 4. NoBbILLIEHHAs TpeboBaHusA K
nanT-6oKCbl 3anblfIEHHOCTb €CTeCTBEHHOMY,
(ocBelueHue); BO3ayxa. MCKYCCTBEHHOMY W
4) OCHOBHOE COBMELLEHHOMY
ocBeLleHune OCBELLEHUIO KUMbIX
BUTPVHbI; M 0BLEeCTBEHHbIX

5) MuKpoknumaT B
My3ernHOM 3arne;

6) CTeKnsHHas
NMOBEPXHOCTb
BUTPWUHbI;

7) 3aBeLUaHHbIe
LUTOpPamMu OKHa
BbICTABOYHOrO 3ana
8)  ecTecTBEHHOE
OCBeLLEHME.

3gaHnin [49]
OnektpobesonacHo
CTb

rOCT 12.1.038 -
82 CCBT [50]

[lanee peyb nonaeT ckopee He CTONbKO O BPEAHOM BIMSIHAM HA OpraHunam

yerioBeka, CKOJ1bKO O BIIUAHUN BpeaHbIX (*)aKTOpOB Ha 3KCMOHaThbI.

OTKnoHeHue nokasaTenen MUKpPOKNMMarTa

TexHonorus My3eeB Tpe6yeT BbICOKOIro YpoOBHA TEeXHN4YeCKOro ocCHalleHudA

34aHuUMN, KOTOpble o6opy/:|,y+0Tc;| LUeHTpalribHbiM BOAAHbIM OTOMNEHNEM, XOJIOOHBLIM WU

ropsavynm

BOJOCHabXeHmeMm,

KaHanuaaumen,

nPUTOY HO-BbITS)KHOWN

BEHTUNAUMEN

(KOHLII/ILI,I/IOHI/IpOBaHI/IeM), ocBeweHnem n crnaboToyHbIMK yCTpOI‘/'ICTBaMI/I, B TOM 4ucne

OXpaHOW 1 MOXapHOW curHanusaumen, MorHNe3almnTon 1 anekTpodYacuuKkaumnen.

CambIM HaZexHbIM cnocobom obecneynTb AONrOBEYHOCTb 9KCMOHATOB ABNAETCA

obopynoBaHue

My3eeB

yCTaHOBKaMu

ans

KOHOANLMOHMPOBaHUA

BO3yxa B
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9KCMO3MUMOHHBLIX 3anax v (poHAoXpaHUnULax — KPYrnocyTo4yHOE W KpYrioroguyvHoe,
obecneunBatoliee ONTUManbHbIN TemMnepaTypHO-BNAXHOCTHbIM pexnm 18 — 22 °C un
OTHOCMUTENbHYI0 BriaXHOCTb 55 + 5 % [51].

OTcyTcTBUE NN HEQOCTAaTOK eCTeCTBEHHOro cBeTa

OcBelleHHOCTb  pernaMeHTMpyeTca HopMmaTuBHbIM — AokymeHTom: CanllnH
2.2.1/2.1.1.1278-03.

CornacHo TpeboBaHUAM K WUCKYCCTBEHHOMY OCBELLEHMIO BbICTABOYHbIX 3aroB,

obLiee oceelleHne ana namn HakanmeaHus coctaenseT 200 nk (tabn.5.2)

Tabnuuya 5.2
Hopmupyemblie  nokazamesnu ecmecmeeHH020, UCKYyCCMBEHH020 U
COBMEUWeHHO20 0CBeUeHUSI OCHOBHbIX MoMeweHull obuwecmeeHHo20 30aHus, a

makxe corymcmeyruwux UM rnpou3eo0cmeeHHbIX MnomeuleHul

MomeweHns Pabo4vasi NOBEPXHOCTb U NAOCKOCTb HopMupoBaHua KEO u
ocBelleHHocTu ([T — ropmsoHTanbHasda, B — BepTukanbHas) n BbiCOTa NiIOCKOCTM Ha
NnosioM, m EcTecTBeHHOe ocBeLLeHne CoBmMelLLeHHOE OCBeLLEHnE

ckyccTBeHHOE ocBeLleHne
KEO e H, % KEO e H, % OcBeleHHOCTb, K
Mpn BEpXHEM UM KOMBUHUPOBAHHOM OcBelleHun  [Npu GokoBOoM
ocBelleHun [pn BEpXHEM UNU KOMOUHUPOBAHHOM ocBelleHun  [pu GokoBoM
ocseweHun [Mpun kOMOBMHMPOBaAHHOM ocBelleHnn  [lpn obLiem ocBeLeHnn
Mokasza-Tenbanckom-copTa, M, He Bonee Koahpum-umeHT nynscauyuu
ocBelleHHoc-TU, K _n, %, He Bonee
Bcero ot obuiero
1 2 3 4 5 6 7 8 9 10 11
YuypexgeHus 4ocyroBoro HasHavyeHus
BbicTaBOYHbIE 3asbl r-0,8 25 07 15 04 - - 200
90 -

* OCBeLLEHHOCTb AaHa Ang namn HakanmBaHus.

Mpoyepkn B Tabnuue o3HayaloT OTCYTCTBUE NpeabsaBrseMblx TpeboBaHuN.

OOHOM 13 OCHOBHbLIX MPUYNH CTapeHUsl MaTepuanos, U3 KOTOPbIX U3roTOBIIEHDI
My3eWHble npeaMeThl, ABNAeTCs AeNCTBue cBeTa.

HaunGonee paspylumMTenbHbIM Bo3dencTBMEM obnagaeT e€CTECTBEHHbIN CBET.

HeD,OI'IyCTI/IMO nonagaHne npAamMmbiX COJIHEYHbIX nyqe|7| Ha BCe BWAbl MaTepuanos, U
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npexane BcCero Ha opraHn4yeckume mMaTtepumarnbl, a TaKXkKe AparoueHHble n
nonyaparoueHHble KaMHWU, MUHeparbl U UBETHbIE CTEKNa.
N3  mnctovHunkos MCKYCCTBEHHOIo CBeTa Hanbonee 6GoraTbl BpeaHbIMUA

ynbTpachroneToBbIMM N3ny4YeHnsIMun NOMUHECLIEHTHbIE namnsl. LLinpokoe

MCNonb3oBaHNE UX B My3esiXx He pekomeHayeTcsi. Kpome Toro, oHM He npefHasHaveHbl
ANS CBETOPErynsiuun, 4Yto SIBASIETCS HemMao3HaYUMMbIM YCIOBMEM MNPOEKTMPOBaHUS
BbICTABOYHbIX CTEHAOB. CambiMy 6Ge3BpeaHbIMU B 3TOM OTHOLUEHUWN SIBNSIOTCS AaMnbl
HakanMBaHUs SBAIOTCS MeHee BpeAHbIMW, OOHaKO U3Ny4yaloT Hamborbllee KONM4ecTBO
Tenna. B cnyyae wucnonb3oBaHMs famMn  HakanvMBaHus  MocrnegHue  OOSDKHbI
pacrnonaraTbCsi Ha TakoM PacCTOsIHMM, YTOObl HEe HarpeBaTb MOBEPXHOCTU 3JKCroHaTa.

CeeToamnoaHble namnbl  ABNSAKOTCA Hanbonee TeI'IJ'IO-SJ'IeKTpO6830|'|aCHbIMVI, Hanbonee

9KOHOMMYHbLIMU, a caMoe rnaBHoe 6e3BpeaHbIMM AS1S1 9KCNOHATOB.

- ANUTENbHbI CPOoK CcyxObl (6oee 10 ner);

- 75% anekTpoaHeprun, notpebnsiemon ceeToanonom, npeobpasyeTcs B TENO U
25% B cBeT (A5 CpaBHEHUA B flaMre HakanuBaHus Tonbko 5 % npeobpasyeTcd B CBET);

- OTCYTCTBUE BPEAOHOCHbIX konebaHun

M3meHeHus, npoucxogswme nog BO3LENCTBMEM CBeTa, HOCAT [BOSIKUN
XxapakTep: BUOUMbIA - BblUBETaHWE (M3MEHeHMe LBeTa) U HEBUOUMBbIA - paspyLleHue
CTPYKTYpbl MaTtepuarna akcnoHarta, yrpaTta NpoYHOCTMU.

[lnsa Bcex BMOOB rpauvikn, KHUM, PYKOMUCHBLIX MaTepuanos, boTtorpaduin, TKaHen,
BOTaHNYECKNX M 3005T0MMYECKUX KOSTNEKLNI, KOXKMN OCBELLEHHOCTb MY3€MHbIX NOMELLLEHNI
AOMKHa HaxoauTbesa B npegenax 50 - 75 nwokc. [ns Bcex ocTanbHbIX 3KCMOHATOB - 75
NIOKC.

[na  3awuTbl SKCMOHATOB OT AEWNCTBUS €CTECTBEHHOrO CBEeTa BCE OKHa
MY3EWHOro 34aHnsa OOSMKHbI OblTb CHabXXeHbl LTopamn. PekomeHayeTcs nmeTb ABa psga
LUTOP: BHELWHUEe U3 MAOTHbIX TKAHEW TEMHOro LBeTa U BHYTPEHHUE U3 TOHKOW CBETIOon
TKaHW. TeMHble WTopbl A0MKHbI BbITh ONyLleHbl B Yacbkl, KOrga 9KCno3nuus 3akpbiTa.
CeeTnble WTOPblI MNpegHa3HayeHbl AOns NpeaoxpaHeHus npeaMeToB OT  MPSIMOro
nonagaHusi CoOfMHEYHbIX NyYen.

B nomelieHnsax ¢ matepuanamu, ocobo 4yBCTBUTENbHLIMU K OENCTBUIO CBETA,
LUTOPbI AenatTca U3 NIoTHOW TEMHOW MaTepun.

B 3amax c ecrectBeHHbIM OCBELLEHWEM OTAENbHblE NpeameTbl, Hanbonee
YyBCTBUTENbHbIE K AENCTBUIO CBETA (akBapenu, JOKYMEHTbI, TKaHW 1 T.N.), 3aKpbIBaAOTCS
AOMNOMHUTENBbHO LWITOpPaMn M3 nNodoN AeKopaTUBHOWM TKaHM Ha CBETOHENPOHMLAEMOW

noaKnagke.
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OkHa B HOBbIX W PEKOHCTPYMPYEMbIX My3€NHbIX 34aHUSX PeKoMeHAyeTcs

CTEKNUTb 3alLUNTHBIMU cTeknamu. XKenaTenbHO MMETb Ha OKHax xanw3u [52] .

Tabnuya 5.3 PekomeHOayuu rno oceeweHuto pasuyHbIX 3KCrioHamos [4]

Bupa akcnoHaToB

PekomeHayeMbll  UICTOYHUK
cBeTa

ﬂ,OI’IyCTI/I MasA OCBELLEHHOCTb

MpeameThl,
ManovyBCTBUTENbHbIE K
CBeTy: nsgenus n3
MeTanna, KepaMuKu;
MUHepanbi®,
AparoueHHoCTH, CTeKno,
amanu

EcTtecTBeHHOE oOcCBelleHNe.
JTloMnHecueHTHble namnbl C
TemnepaTtypon useta 4000
— 6500 K. OBbl4yHbIE Namnbl
HakanumBaHuda. Jlamnbl C
NoaHbIM LIMKITOM.
HebonbLumne npoxekTopbl

ObiBaeT
npeBbILLaThb

Penko
HeobxoaMmo
300 nk

MpousBeneHnsa Xusonucw,
naku, [epeBo, CIioOHOBas
KOCTb, KIfieeBasi Kpacka

EcTtecTBeHHOE oOcCBelleHue.
JTloMnHecueHTHble namnbl C
usetotemnepatypon 4000 —
6500 K. Jlamnbl
HaKanmBaHus.

Makcumym 150 5.
MpenenbHas rognyHas
OCBELLEHHOCTb KapTWH
paBHa 650 ThIC. K/

AKcnoHaThl, 0cobeHHOo
YyBCTBUTESbHbIE K CBETY:
akBapenu, PUCYHKW, TKaHW,
oaexnaa, pykonucu,
300r51orn4yeckune n
OoTaHM4Yeckne Konnekumm

JTamnbl HakannBaHus

He 6onee 50 5k c
MaKkcuMarbHbIM
COKpaLlleHnem
3KCMOHMPOBaHUSA

BPEMEHM

! 3a 1cKnoveHnem CBETO4YYBCTBUTEJIbHbIX.
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Mpsamasa n oTpaxeHHaa 6NecTKOCTb

BnectkocTb - MOBbIWEHHAA SAPKOCTb  CBETALWMXCA  MOBEPXHOCTEWN,
BbI3blBalOWass oOcnenneHHocTb. [lpamas unm  oTpaxeHHass OnecTkoCTb  AO0SIKHA
OoTCyTCTBOBaTb B none 3peHus. [psamass 6GnecTkocTb co34aeTcsl MOBEPXHOCTSAMM
NCTOYHMKOB CMETa, N ee YMEeHbLUEHNE OCYLLECTBASAETCSA CHUKEHMEM SAPKOCTU MCTOYHUKOB
cBeTa, M3MEHEHMEM 3aLMTHOMO yrna CBETWUSIbHMKA WU YBENMYEHUEM BbICOTbI NoaBeca
cBeTUNbHMKOB. OTpakeHHast OnecTKkoCTb CO34aeTcsas MOBEPXHOCTAMU C  BonbLuimMMmn
KO(ppULMEHTAMN OTPaXEHUS WU OTPaXKeHWeM HO HarnpaeneHuto K rnasam. Ee
ocnabneHne obecnednBaetca noabopomM pauMoHanNbHOro HanpasfieHUs CBETOBOIO
NoToKa Ha NOBEPXHOCTb M 3aMeHON 6necTawmx NOBEPXHOCTEN MaTOBLIMM.

OcselleHne [O0mMKHO co3gaBaTb CHEKTpanbHbIA COCTaB cBeTa, ONUM3kMnh K
eCcTecTBEHHOMY, obecneunBaoLn NpaBurbHYO Nepegayy n BOCnNpusaTHe ceeTa.

CnegyeT orpaHuumBatb NpsiMyto GNeCTKOCTb OT UCTOYHMKOB OCBELLEHMUS, NPU
9TOM SAPKOCTb CBETALLMXCA MOBEPXHOCTEMN (OKHA, CBETUNbHUKMA U Op.), HAXOASALWMXCA B
none 3peHnd, oormkHa bbiTb He 6onee 200 ka/m2.

CnegyeT orpaHuumBaTb OTPaXEHHYH ONEecTKOCTb Ha pabounmx NOBEPXHOCTAX
(3KkpaH, cTon, KnaBmaTypa M Ap.) 3a CYET NpaBUNbHOIO BbIbOpa TUMNOB CBETUIBHUKOB Y
pacrnonoxeHmst paboymMx MeCT N0 OTHOLUEHWI K WCTOYHMKAM €CTEeCTBEHHOIo W
MCKYCCTBEHHOIO OCBELLEHUS, NPU 3TOM SPKOCTb BrMKOB Ha akpaHe MOBM He gormkHa
npesblwaTh 40 K4/M2 1 APKOCTb NOTONKA HE AosmkHa npeBbiwaTb 200 ka/M2.

[MokasaTtenb OCNEnneHHOCTU ANns  UCTOYHMKOB  OOLLEro  MCKYCCTBEHHOTO
OoCBeLEeHNS B MPOM3BOACTBEHHbIX NOMeELLEeHMsaX aormkeH bbiTb He 6onee 20. NokasaTenb
anckomcopTta B aAMUHUCTPATUBHO-OOLLIECTBEHHbLIX MOMELLeHUsIX - He OGonee 40, B
AOLLKONbHbIX 1 Y4eOHbIX NOMeLLeHUsIX - He bonee 15. [53]

MNMoBbIWweHHaA 3anbINIEHHOCTbL BO3ayXxa

CtapeHve 1 paspylleHne My3erHblX NpegMeToB MPOUCXOAUT He TONbKO Nog
BO3AENCTBMEM TeMMepaTtypbl, BMAXHOCTM MU CBETa, HO WU OT 3arpsA3HUTENen Bo3ayxa:
Mbinn, KOMOTKW, XJSIOPUAOB, a TakKke rasoBblX 3acoputenen (cepoBogopon, ammuak,
CEepHUCTbIN ras), o3oHa u ap. MNMoatomy HeobxooMMO TWATENBHO CNeauTb 3a YMCTOTOM
yyacTKa, OKpyXalLlero My3enHoe 3[aHve, W XapakTepoMm  3acoputenen,
BblOpacbiBaeMblX B BO34yWHbIA  GaccerH  Gnuanexawumu  NpoMbILLNIEHHBIMK
npeanpuaTUsSMN.

Heponyctnmo npumeHeHne B My3emHOM 060pyaOBaHUM NPOKNaaokK U3 Pe3NHBI, a
Takke oOKkpacka obopyooBaHWA M MOMELLEHMI Ka3eMHOBbIMW Kpackamu, Tak Kak npu

CTapeHunn 3aTnx MmatepumarsrioB BblaenAaAeTcAa cepoBogopoa.
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YckopsieT CTapeHue My3eWHbIX npeaMeToB Hanuuve nbinu. 3arpsasHeHve
NMOBEPXHOCTEN MpegMeToB He TONbKO WUCKaxaeT uX Bug, HO M CnocobCTByeT uX
YBITaXHEHHOCTU. 3arpsA3HUTENn BO3adyxa B COeMHEHUN C Brarou BbI3blBalOT XMMUYECKMEe
peakuun, KOTopble MOryT NPUBECTU K paspyLLUEHUIO NOBEPXHOCTU BELLM.

My3eiHble nomMeLleHNsa XenaTtefnbHO o4YMLaTh OT MbifiM C MNOMOLLbLIO Mblfiecoca
WNW NPOTUPATL MOSIblI XOPOLLUO OTXaTOW MOKPOM TPSAMKOW.

Bce mysenHoe obopyanoBaHme, OkHa, MOAOKOHHUKN U Tak Aanee Takke AOMKHbI
perynspHo o4mLaTbCs OT MNbifw.

B uenax npemoxpaHeHWs  OT  3arps3HeHun  mebenu,  CKynbnTypsbl,
KPYNHOpPa3MepHOW KepaMMKN CO CIOXHOW MOBEPXHOCTbLIO U T.[. HA HUX NOCIe 3aKpbITUA
My3es Ons nocetuTtenen HagesaloT 4vexnbl. OCobeHHO HyXAdaeTcsa B yexriax runcosas
CKynbnTypa.

Onsa 6onee TwartenoHon ybOpKM My3en WUMEET npaBO YCTAaHOBUTb OAWH
CaHUTapHbIN OeHb eXeMeCAaYHO. [54]

MoaBmxHble 4YacTn obopynoBaHWsA, MepeaBurarlmnecs usgenus, 3aroToBKW,
ocTpble KPOMKM, 3ayCeHubl M LIepoXOBaTOCTb Ha MOBEPXHOCTSX 3aroTOBOK,
WHCTPYMEHTOB N 060pyaOBaHNA HOPMATUBHbLIMU LOKYMEHTaMW He pernamMmeHTUpyrTCs.

MeToaom KOHTpONs siBnsieTcs BU3yaribHbl OCMOTP [55].
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5.2. AHanus BpeAHbIX U oOnacHbIX (pakKToOpoB, KOTOpble MOryT

BO3HMKHYTb Ha paboyeM mecTe Npu NpoBeAeHUU UccriefoBaHUN.

Mpu BbINOMHEHWW faHHOW paboTbl  MccnegoBaTenu  CTankMBaKTCA  C
BO3OENCTBUSIMU creayowmnx (uUsmMyeckm onacHblX W BpedHbIX MPOU3BOACTBEHHbIX
¢bakTopoB:

BpeaHble akTopsl:

a) [NoBbILWEHHbIN YPOBEHB LIYMa;

6) HepocTtaToK eCTECTBEHHOIO CBETA;

B) ONEeKTpOMarHUTHOE U3nydYeHune;

OnacHble dakTopbl:

a) Bo3MOXHOCTb NOpaxXeHUst ANEKTPUYECKUM TOKOM;

0) [lMoxap.
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Tabauya 5.4 Onacuvie u 8pednvie haxmopvl npu 8vINOIHEeHUU pabom no pazpabomke

8bICMABOUHO20 0O0PYO08AHUS OISl MY'3€s.

NcTouHMnK ®akTopsbl (no NOCT 12.0.003-74) HopmaTuBHble JOKYMEHTbI
dakTopa

BpeaHble OnacHble
Mukpoknumar 1.0TKNOHEHME 1.9nekTpnyeckun FOCT 12.1.005 — 88 «O6wue

paboyen 30HbI;
Lym oT
KOMMbloTepa
CucremMHbIn
6ok
KOMMbloTEpa,
MOHUTOP
OcselyeHne

paboyei 30HbI

rnokasaTenemn

MUKPOKNMMaTa;
2.[NpeBblWweHne
ypoBHEN  wyma  Ha

paboyem mecTe;

3. NOBblILEHHasaA wnu
MOHWXKeHHas
TemnepaTtypa Bo3gyxa

paboyei 30HbI

4. [loBblweHHaAa wunn
NOHMXEeHHas
BNa)HOCTb BO34yXa;
5.MMoBbIWEHHbIN
YPOBEHb
3NEKTPOMAarHUTHbIX
N3ny4yeHun;
6.0T1cyTCcTBME nnm
HegocTaTok
€CTEeCTBEHHOro CBeTa,;
7.HepoctaTo4Has
OCBELEHHOCTb

paboyen 30HbI;

TOK;
2. HepocrtaToyHas
OCBELLEHHOCTb

paboyen 30HbI;

CaHUTapHO-TMrMeHn4eckne
TpeboBaHus K BO34yXy
paboyen 30HbI» [56]

CanlluH 2.2.2/2.4.1340-03
NMrneHundeckue TpeboBaHus K
nepcoHanbHbIM  ANEKTPOHHO-
BblYUCIIUTENBbHBIM  MaLUMHaM
n opraHusaumm paboTsbl [57]
Mukpoknumat CaHllvH 2.2.4-
548-96 [48]

CH 2.2.4/ 2.1.8.562 - 96.
Wym Ha pabouymx mecTax, B
noMeLLEeHUSIX XUNbIX,
OOLEeCTBEHHbIX 30aHUN U Ha
TEppUTOPUN 3aCTPONKu. [58]
ClN 51.13330.2011. 3awwura

oT wyma.[59]

lNomeweHue.

B

obecrneyeHne

NpPOn3BOACTBEHHOW CUCTEME Ha MpOTEeKaHue pa6oqu npoueccos "

KOMCOPTHbIX  YCITIOBUIA

paboTbl

nepcoHana oKa3bliBakloT

BIinAHne

TeXHonorn4eckmne, 3KOHoOMmn4yeckme, opraHm3aumnoHHble, B TOM 4uUcne " YenoBe4vYeCcKni

¢bakTopbl, MOCKOSbKY 4YenoBeK SBNAEeTCA HEeOTbeEMSIEMOM Y4acTbld [AaHHOWM CUCTEMBI.

BkntoueHne 3proHOMMYECKMX 3HAHUM B NPAKTUKY NPOEKTUPOBAaHWUS MPOM3BOACTBEHHbLIX

103




CUCTEM B 3HAYUTENbHOW Mepe AO0MKHO ObiTb HanpaeBneHo Ha obecneveHne TpeboBaHMi
ypobcTtea paboTbl n 6€30nacHOCTN NPOM3BOACTBEHHOMO NepcoHana.

Mnowanb NoMeLleHnsi cocTaBnseT 28m? (anuHa A=7 M, wnpnHa B=4m), ob6bem
cocTtaensieT 70 M3 (Bbicota C=2,5Mm).

Mo CaHllvH 2.2.2/2.4.1340-03 nnowagb Ha opgHO pabodyee MeCTO
nonb3osatenein MOBM coctasnsiet 4,5 M> n 20 M® obbema Ha OAHOrO YerioBeka.
CnepoBaTtenbHO, HOPMbI NO NNOLWAaAN U 06bEMY BbINOMHSOTCS.

Paboyee mecmo

OTKNoHeHWe nokasaTenen MUKpoknMmaTa

HopMmbl NpoOM3BOACTBEHHOIO MUKPOKIMMAaTa YCTaHOBIEHbI CUCTEMON CTaHAApPTOB
B6esonacHoctn Tpyga [OCT 12.1.005 - 88 «Obuwme caHUTapHO-rUrmeHn4yeckmne
TpeboBaHua K Bo3gyxy paboyen 30HbI» U CaHluH 2.2.4.584 — 96 «[urmeHuyeckue
TpeboBaHUA K MMUKPOKNIMMATY MNPOM3BOACTBEHHbIX MomeweHnny. CornacHo Hopmam
CaHluH 2.2.2/2.4.1340-03 ob6bem BoO3gyxa HeobXoAMMbIA Ha OLHOrO YernoBeka B
nomelleHun 6e3 OOMOMHUTENBHON BEHTURSILMM JOMKEH GbiTb Gonee 40m3. B paHHOM
cny4ae OOMONHUTENbHAs BEHTMNAUNA He TpebyeTcs.

MukpoknumaTt B MNPOM3BOACTBEHHbIX YCMOBUSIX Onpenenserca cnegylowmnumm
napamMmeTpamu:

e TemnepaTypa Bo3ayxa t°C;

e OTHOCUTENbHast BNaXHOCTb ¢,%;

e CKOPOCTb OABWXEHUs Bo3gyxa Vv, M/C;

e VHTEHCUBHOCTb TEMMOBOro nanyyexus |, Br/m?.

KnsHeOeaTenbHOCTb  KaXOoro 4YenoBeka COMPOBOXAAETCS HEenpepbiBHbIM
BblAeneHnem TennoTbl (3HeprosaTtpaT) B OKpyXatwlwyto cpedy. Ona Toro 4TtoObl
dum3monornyeckme npoueccbl B OpraHM3me npoTekanuM HOpManbHO, Bblaensemas
OpraHM3amMoM TensoTa AOSHKHA MOMHOCTbI OTBOAMTLCS B OKPYXKaloLLyto cpedy, TO eCTb
cobniogateca TennoBon GanaHc. HapyweHue TennoBoro 6anaHca MOXET NpPUBECTU
nnbo Kk neperpesy, NMMBO K NepeoxnaxaeHuo opraHnama u, Kak cnencreue, K GbiCTpon
YyTOMNSIEMOCTU, K NOTEPE TPYAOCNOCOOHOCTN, NOTEPE CO3HAHMSA U TEMNSIOBOM CMEPTH.

Ecnn Bce napameTpbl MMKpOKNMMaTa HaxXOASATCA B HOPME, TO Yy YerloBEKa He
BO3HMKHET HUKaKMX ollyweHnn amckomdopta. OCoBEeHHO CubHO BO34EWCTBYHOT Ha
yeroBeka TennoBble ycrnoBus. B nomelieHnsx, B KOTOpbIX paboTa C UCnonb30BaHMEM
M3BM saBnsieTcd OCHOBHOW U CBSi3aHa C HEPBHO-3MOLMOHANbHLIM HanpsiKeHneM,
AOMMKHbI cobnoaaTbcsl onTUMarnbHble BeNMYUHBI TeMnepaTtypbl Bo3gyxa 22-24 °C, ero

OTHOCUTENbHON BNaxHocTn 60-40 % n ckopocTu ABwxeHus (He bonee 0,1 m/c).
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Tabnuua 5.5 - OnmumaribHble 8eJIUHUHbI rIoKazamesiel MUKpOKIuMama Ha

paboyux mecmax npou3eo0CcmeeHHbIX NMoMeuweHUU

Mepuopg ropa KaTeropus Temnepat | Temnepatypa | OTHocuTenbHa CkopocTb
paboT no ypa NOBEPXHOCTEN | A BMAXHOCTb OBWXKEeHNs
YPOBHIO BO34yXa, : BO34yXa, BO34yXa,
3HeprosaTpar, °C °C % m/c
BT
XonoaHblv 16 (140-174) 21-23 20-24 60-40 0,1
Tennbin 16 (140-174) 22-24 21-25 60-40 0,1

Tabnuua 5.6 - [lonycTuMble HOPMbI NapaMeTPoOB MUKPOKNMMaTa B paboyen 30He
NpoM3BOACTBEHHOrO nomeLleHus[50]

Mepuog | KaTteropua Temnepatypa Temne | OTHOoCUTE CKOpOCTb ABMXEHUS
roga pabot no Bo3ayxa, °C paTypa | IbHas BO3a4yxa, M/c
YPOBHIO Avanaso | AuanasoH HOBeva BRIAKHOCT ang ang
3HeprosaTtp HocTen, b
H HUXEe BblLLIE . AnanasoHa | ananasoHa
am, Br onTtuman | ontumarnbe c BO3AYXa, Temneparyp | Temnepary
bHbIX HbIX v BO3gyxa | p Bosgyxa
BENNYMH | BENMYUH HUXe BbiLLle
onTMMarneH | onTumarnb
bIX HbIX
BEIWYMH, H | BEMUYUH, H
e bonee e bonee**
XonopH 16 (140- 19,0- | 23,1-24,0 | 18,0- 15-75 0,1 0,2
b 174) 20,9 25,0
Tennbin | 16 (140- 20,0- | 24,1-28,0 | 19,0- 15-75* 0,1 0,3
174) 21,9 29,0

*I[Ipu memnepamypax 6o30yxa 25°C u @viuie MAKCUMANbHbLE BEIUYUHBI OMHOCUMETLHOT

GllAxNCHOCmMu 6030)/)661 OO0JIXCHDL npuHUMamuvcCs 6 coomeenicmeuu C mpe606aHuﬂﬂ4u n. 6.5.

**[Ipu memnepamypax e6o30yxa 26-28 °C ckopocms Osudicenusi 8030yxa 6 mMenavlil

nepuoo 200a O0JIHCHA NPUHUMAMBCS 8 COOMEeMcmauu ¢ mpebosanuamu n. 6.6.

MepOI'IpI/IFITI/IFI no Cco3gaHunto yCJ'IOBI/II‘/'I ans Hopmaanoﬁ TepMoperynaunm

opraHuama:
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e MEexaHu3auus 1 aBToMaTu3aumns TEXHONOMMYECKNX NpoLeCccoB;

e 3auMTa OT WUCTOYHMKOB TEMMOBOrO WU3MNYYEeHUS C MOMOLLBI Tenno3alnTHbIX
9KPaHoB;

e YCTPOWCTBO CUCTEM BEHTUNALNY;

e KOHAOMLMOHMPOBAHME BO3adyXa U OTOMNSIEHME.

[ns xonogHoro nepwoga roga MCNoNb3yeTca KOHAMLUMOHMPOBAHME BO3gyxa WU
oTonsneHne. YCTpOMUCTBa CUCTEM BEHTUNALMM UCMOSNb3YKOTCA KPYrforogndHo T.K. BO34yX
3arpssHeH BpedHbIMM NapamMu U NbiNblo. TennosalnTHble 3KpaHbl MPUMEHSATCA Mo
Heob6XxoaMMoCTK, B OCHOBHOM B TENIbINA nepuoa.

Meponpuatua no 6opbbe C 3arpsa3HEHHOCTbID BO34yxa BpeAHbIMM rasamu,
napamm n aspo30nsaMMU:

yaaneHue unu orpaHnu4yeHne Ucrnonb3oBaHNS BpedHbIX BELEeCTB;

pauMoHanu3aumsi TeXHONOrM4Yeckoro npouecca, ycTpaHsawwaa obpasoBaHue
rasos, NapoB 1 aspo30nen;

MakcumarnbHasi repmeTtusaums obopyaoBaHus;

YCTPOMCTBO PasfnMn4YHbIX CUCTEM BEHTUNALMM OT MECT Bbl4eNeHus rasos, napos
U aspo3oneu;

cHabxxeHune pabounx cpeacreamu MHANBMAOYANbHOW 3aLUNTDI.

B nomelieHnn oOcCyLLECTBNSAETCA €CTEeCTBEHHAss BEHTUNAUMS NOCPeACcTBOM
HanM4Yns OKOHHOro npoema (PopToYvKK), a Takke ABepHOro npoema. o 30He gencrTenA
Takaa BeHTUnsauus gaBnsietca obweobmeHHon. OCHOBHOWM HeOOCTaTOK - MPUTOYHbLIN
BO34QyX MOCTynaeT B nomeuwleHne 6e3 npeaBapuTEnbHOM OYUCTKM W HarpeBaHUA.
CornacHo Hopmam CaHlluH 2.2.2/2.4.1340-03 o6bem Bo3gyxa HEOO6XOANMbIN Ha OAHOrO
yesnioBeka B NoMelleHun 6e3 JononHUTENbHOW BEHTUNSALMM OOIMKEH ObiTb Oonee 40m°,

Wym

Hanbonee pacnpocTtpaHeHHOE B MPOM3BOACTBE BpeOHbIX PaKTOPOB SIBMSIETCA
wym. OH cosgaeTtcsa paboTtatowmm obopyaoBaHnem, npeobpasoBaTensiMn HanpPsKEHUS,
paboTalowMmMmM OCBETUTENbHLIMW MNpubdopamMn OHEBHOrO CBeTa, a Takke MNPOHUKaeT
n3gHe. Lym BbI3biBaeT rofioBHy0 60Mb, OLICTPYIO YTOMIISIEMOCTb, GECCOHHMUY WUnu
COHNMUBOCTb, OcrnabnseTr BHUMaHWe, YyxydwaeTcs NamsaTb, CHWXAETCs peakuus.
OnpepgensieTca cnegyowmMmMmm OCHOBHbIMM NapameTpamMu:

ypOBeHb 3BYKOBOro aasrieHna A, ob;

WHTEHCUBHOCTb 3BYKa |, BT/M?%;

ypoBeHb 3BYyKa L, aob.

106



Tabnuya 5.7 CaHumapHbie Hopmbl CH 2.2.4/2.1.8.562-96 LLlym Ha pabo4ux

mMecmax, 8 MoMeWeHUsIX Xurbix, obuwecmeeHHbIX 30aHuli U Ha meppumopuu Xusou

3acmpoek
Bua Tpy4oBOn AeAaTenbHOCTN, YpoBHHU 3BYKOBOro | YpOBHMU 3BYyKa
paboyee mecTo faeneHvsi, Ob, B OKTaBHbIX | U
rnonocax co CpeaHero | aKBMBasieHTHblE
METPUYECKNMU yacToTa-| ypoBHM 3ByKa (B
mu, 'y, OBA)
4000 8000
2 10 11 12
TBopyeckas [eATenbHOCTb,
pykoBoaswaa pabota ¢ NOBbILWEHHbIMU
TpeboBaHNAMKN, HayyHas OeATenbHOCTb,
KOHCTpynpoBaHue n
NpoeKTUpoBaHue, nporpaMmupoBaHue,
npenogasaHue " obyueHue,
BpadyebHaa  pgeaTenbHocTb.  Pabouve
MectTa B MNOMELEHNaX  Oupekuun,
NPOEKTHO-KOHCTPYKTOPCKMX
6lopo, pacyeTuMkoB, MPOrPaMMUCTOB | 40 38 50
BbIYNCIIUTENBHbIX MalLUWH, B
nabopatopusx ans TeopeTU4eCcKnx
pabot u o06paboTkm pQaHHbIX, Npuema
BOonbHbIX B 3a4paBnyHKTaX
CI151.13330.2011. 3awuTa OT Wyma.
MeponpuaTtusa no 6opbbe ¢ Wwymom:
e 3BYKOMOINOLWEHNEe 1 3BYKOU30NALNS,YyCTaHOBKA rMyLUMTENen Wwyma;
e pauunoHanbHoe pa3mMeLleHne obopyaoBaHus;
e NpUMEHEeHne crneymanbHbIX cpeacTs NHONBMAYanNbHOM 3aLWnThI:

NpOoTUBOLLIYMHbIE HAaYLUHWKK, LLUNEMbI, BKIagbILlLWn.
OCHOBHbBIM MCTOYHUKOM LyMa B KOMHaTe ABINAKTCA BEHTUITATOPbI OXNaXaeHnAa

OBM. YposeHb wyma konebnetcs ot 30 go 35 gbA. Mo CanluH 2.2.2/2.4.1340-03 npwu
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BbIMOSIHEHUN OCHOBHOWM paboTbl Ha [TOBM ypoBeHb 3ByKa Ha paboyemM MecTe He OOSTKEH
npesblwatb 500BA. CnepoBaTenbHo, paboyee MeCTO COOTBETCTBYET YyKa3aHHbIM
HOpMaM.

AneKTpoMarHuTHoe BO3aencTBume

NCTOYHMKOM 9NEeKTpOMarHuUTHbIX W3Ny4eHWn Ha paboyem MecTe sBnseTcs
aucrinen  NMOBM. MoHuTOp KOMMbIOTEpPaA CO34aeT  WU3MyYeHUss  PEHTTEHOBCKOW,
ynbTpadnoneToBon U UMH@PaKpacHom obnactn, a Takke LWWPOKUN AuanasoH
3NEKTPOMarHUTHbIX BOMH ApyrMx 4vactoT. Cnabble anekTpoMarHuTHble nonga (OMIT)
MOLLUHOCTbLIO COTble M Aaxe TbiCAYHble Aonu BaTT BbICOKOW 4acToTbl ANA 4YernoBeka
ornacHbl TeM, YTO MHTEHCMBHOCTb TaKUX Mosnen coBrnagaeT C UHTEHCUBHOCTBIO U3My4YeHNi
opraHu3ma 4enoBeka npu 06bIMHOM (PYHKLUMOHUPOBAHUM BCEX CUCTEM U OpPraHoOB B €ro
Tene. B pesynbTaTe 3TOro B3aMMoAencTBUS COBCTBEHHOE MOJSie YenoBeKa MCKaxaeTcs,
NpoBOLMPYS pa3BUTUE pasnuyHblX 3aboneBaHuKn, nNpeumyLLecTBEHHO B Haumbonee
ocnabneHHbIX 3BEHbAX OpraHu3ma.

Hanbonee HeratMBHOE CBOWCTBO 3SIEKTPOMArHUTHBLIX CUrHanoB B TOM, YTO OHU
MMEIT CBOMCTBO HaKannuMBaTbCA CO BpeMEeHeM B opraHuame. Y nwogen, no poay
AEATENbHOCTM MHOMO MOMb3YHLWUXCA  Pa3fIMYHOW OPITEXHUKONM — KOMMbIOTEpPaMU,
TenedoHaMn — OBHAPYXXEHO MOHMXEHWE MMMYHUTETA, YacTble CTPecChbl, MOHWXKEeHue
CeKcyarnbHOM akTUBHOCTW, NOBbILLEHHAs YTOMNAEeMOCTb. [60]

CornacHo CaHllnH 2.2.2/2.4.1340-03 Hanps>KeHHOCTb 3NIEKTPOMAarHUTHOrO Nosis
Nno 9NIeKTPUYECKOM cocTaBndawwen Ha pacctodaHum 50cm Bokpyr BLOT He pomkHa
npesbiWwaTb 25B/mM B AnanasoHe ot 5y oo 2ku, 2,5 B/m B gnanasoHe ot 2 0o 400kMy .
[MNOTHOCTb MarHMTHOroO MOTOKA He AO0SMKHA MNpeBblwaTth B AnanasoHe ot 5 'y oo 2 klhy
250 HTn, n 254Tn B gnanasoHe oT 2 00 400kly. NMoBEpPXHOCTHLIN 3NEKTPOCTaTUYECKUI
noTeHuuman He gormkeH npesbiwaTtb 500B . B xoae paboTtbl ucnons3osanack N3BM Ttuna
Lenovo Ideapad Y560 co cnegylowmuMn XapakTepucTuKkamu:  HanpsKeHHOCTb

aneKkTpoMarHMTHoro nons 2,3 B/M; noBepxXHOCTHLIN noTeHuman 420 B.
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Tabnuua 5.8 -Hopmbl BpemeHu npebbiBaHUS YerioBeKa B 3MeKTPUYECKOM Mnone

3NEeKTPOyCTaHOBOK[61]
HanpshkeHHOCTb anekTpudeckoro nons, kKB/m Honyctnmoe Bpems
MeHee 5 He orpaHnymBaeTCs
ot 50010 He bonee 3 yacoB
ot 10 go 15 He 6onee 1,5 yacos
ot 15 o 20 He 6onee 10 MUHYT
o1 20 no25 He 6onee 5 MUHYT

OcnabneHne MOLLUHOCTU 3MEKTPOMArHUTHOrO nonis Ha pabovyem MecTte MOXHO
OOCTUTHYTb YBENMYEHMEM PACCTOSHUS MEXAY MWCTOYHMKOM W3NydeHus n pabounm
MECTOM, YMEHbLUEHWEM MOLLHOCTU W3MYy4YEeHUS WCTOYHMKA, a TakKkKe YCTaHOBKOW

oTpaxarLwiero nnu norrnowarwero 3KkpaHos Mexxgy MCTOYHUKOM U pa6qu|M MeCTOM.

5.3. JKkonornyeckasa 6e3onacHoOCTb.

5.3.1. AHanu3 BNMUAHUA UCCNeAoOBaHUA Ha  OKpYXawrlLlyro

cpeay

M3BM coctout wmn3 6onbLWOro 4mMcrna KOMMOHEHTOB, KOTOpble cogepxart
TOKCUYHblEe BellecTBa W MPeAcTaBnsloT yrpo3y, Kak Ans YenoBeka, Tak W Ons
OKpyXatoLen cpeabl.

K Takum BeLiecTBaM OTHOCSTCS:

. CBUHeL, (HakannmBaeTCsa B OpraHM3mMe, nopaxasi NoYkn, HEPBHYI CUCTEMY);

. PTYTb (MOpa)kaeT MO3r U HEPBHYIO CUCTEMY);

. HWKENb M LMHK (MOTyT BbI3blBaTb 4EPMATUT);

. Lenoyn (MpoXUrarT CrM3nCTble 0BOMOYKN 1 KOXY).

Moatomy komnbtoTep TpebyeT crneumanbHbIX  KOMMMEKCHbIX  MEeTO4OB
yTunuaaumm. B aToT KOMNeKc MeponpusiTuin BXogaT:

- oTAeneHve MeTaniMyecknx Yacten ot HemeTanInyeckux;

- MeTannuyeckme yacTtu nepennasnsoTCA ans nocriegyroLlero
Npou3BOACTBA;

- HemeTannuMyeckue 4acTu KOMMblOTEpPa nNoaBeprawTcs  cneumarbHO

nepepaboTke.
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B HacTodwee Bpems cosgaeTcs M BHeApSeTCs ManooTXOoAHas TEXHOMNOorvsi B
page oTpacnen MNpOMbILWIEHHOCTW, OOHAKO MOfMHbLIN MepeBoq Beaywux oTpacren
NMPOMBILLNIEHHOCTM Ha ManoOOTXOAHYI TexHomormo notpebyet peweHns 60nbLIOro
KOMMieKkca BeCbMa CIOXHbIX TEXHOMOMMYECKMX, KOHCTPYKTOPCKUX M OpraHM3auMOHHbIX

3agau.

5.4. AHanu3 «XKM3HeHHOro UuukKna» oobekTa nccrnegoBaHUs.

ArntoMuHuesbIl npogurib SABASIETCA KOHCTPYKTUBHOW OCHOBOW BbICTAaBOYHOMO
obopynoBaHusa. MoxeT ObiTb UCNOSIb30BaH MOBTOPHO B APYroM M3denuu, Tak Kak B
npouecce akcnnyatauumM MeTans He TepsieT CBOM CBOMCTBa. B HacTosdlwee Bpems
CYLleCTBYeT MHOXeCTBO MeTasnsio-nepepabartbiBalolimx MNPOU3BOACTB.  TshKenble
NPOMbILLIIEHHOCTU Takue, Kak cygo-, aBma- 1 aBToMobunecTpoeHune notpebnsatoT Teicaym
TOHH Cblpbsi. BC€ noTomy, 4TO MeTann MMeeT LLleHHOe CBOMCTBO: alitoMUHUIA He BCTynaeT
B peakunm C OpraHMyYecKUMU KUCIIOTaMu, KOTOpble pacnpoCTpaHeHbl B MNPOAYKTax.
BbinyckaeTtcsa conbra, HoBble BUAbI NOCYAbl, TOHKUA NPOKaT MAET Ha Tapy 4S5 HannTKOB
N KOHCEpPBOB.

BbiCTaBOYHblE BWUTPUHBI BbINOSIHEHbI W3 cmekaa. [1penmyLLecTBOM [aHHOMo
MaTtepuana siBfseTca ero BO3MOXHOCTb BeCKOHeYHoM nepepaboTku.

AroMUHUe8ble KOMMO3UMHbIe rnaHesu

Kak npasuno, AKIT — MHOrocnomHbln matepuan, COCTOSAWMKA U3 OBYX CroeB
antoMUHWEBOrO ChfaBa MU BHYTPEHHErO MONMMEPHOro crosi. HapyXHbli antoMUHUEBBIN
CNOW 3alymuiaeT MHOrOCTIOMHOE MOKPbITUE (B YAaCTHOCTU, BO MHOMMX CIly4asix Ha OCHOBE
NMBO®), obecneuymBalollee CTOMKOCTb MaTtepuana K aTtMocdepHbiM ocagkam W
yNbTpamnoneToBoMy U3Ny4YeHU0 Ha NPOTSXKEeHUN psaa net. BHyTpeHHUW nonmmepHbIn
Cnon naHenen npeactaBnseTr coboM KOMMO3ULMOHHBIA MNONIMMEPHbLIN  MaTepuan,
pasnuyaroLmimncsa no cBoOeEMy COCTaBy M CBOMCTBaM.

Mo gaHHbIM M3 cTaTbu XypHana «lloxapHas 6e3onacHocTb» Ne5 2006 roga, B
KOTOPOW pacckasblBaeTCAa O MOXapoonaCcHOCTU antoMUHUEBBIX KOMMO3UTHLIX NaHenemn
(AKIM). Camoit skonornyecku- 1 noxapobesonacHoii siBnsietcds ALUCOBOND® A2
(AntokoboHa A2) [62].

AnekmpoHuKa

B anektpoHHOM 060pyaoBaHWMM COOEPXMTCS OrPOMHOE KONMYECTBO ThIXKemNbIX
MeTasnsioB, KOTOpble MOryT nonactb B [MOYBY, €CMlM OHO OKaXeTCcsd Ha cBarke.
ONEKTPOHMKY MOXHO pasbupaTb Ha cocTaBnswwme u nepepabatbiBatb. MOXHO

oTAennTb NNacTuk, metarsnsbl, B TOM 4YXCIe aparoueHHble MeTannbl N CTEKI10.
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5.5. Be3onacHOCTb B Ype3Bbl4aMHbIX CUTYaLUAX.

5.5.1. AHanus BEPOATHbIX YycC, KOoTopble MOXeT

MHNUUNPOBATDL 00BLEKT uccnegoBaHUM.

B paboyem nomelieHMM nmeeTca anekTponpoBoaKa HanpskeHnem 220 BOSbT,
npegHasHa4YeHHasa Ons nuTaHna anekTponpubopoB M ocselleHus. pu HenpaBubHON
akcnnyaTauun obopyaoBaHUst M KOPOTKOM 3aMblKaHUM 3NEKTPUYECKOW Lenn MOXeT
NPOU30NTM BO3ropaHue, KOTOpoe rPO3NT YHUUTOXKEHNEM TEXHWUKU, JOKYMEHTOB U OPYroro
nmetoLerocs obopygoBaHus.

Heobxogumo NpOBOAMUTb cnegyouiune noXapHO-NpodunakTnyeckue
MEepPONPUATUS:

- OpraHu3aunoHHbIE MepPONPUATUS, KacalLlmeca TEXHUYECKOro npouecca c
y4yeTOM noxxapHow 6e3onacHoOCT 00beKTa;

- 9KCNfyaTauUOHHbIE  MEPONpUATUS, paccMmaTpuBarolme 3KcnnyaTauuo
nmeroLerocs obopyaoBaHus;

- TEXHUYECKNEe N KOHCTPYKTUBHbIE, CBA3AHHbIE C NPaBuUiibHble pa3MeLleHnem
N MOHTaXXOM 351eKTpoobopyaoBaHMS U OTONUTESNbHBIX MPMBOpPOB.

OpraHu3aumoHHble MePONPUATUS:

1. [poTMBONOXapHbIN NMHCTPYKTAX OBCNYyXMBatoLEero nepcoHana;

2. O6y4eHue nepcoHana npaBunam TexXHWKM 6e30NacHOCTK;

OKcnnyaTauMoHHbIE MEPONPUATUS:

1. CobntogeHne akcnnyaTaumoHHbIX HOpM 060pyaoBaHUS;

2. Ob6ecne4yeHne cBobogHOro nogxona k 06opyaoBaHuIo;

3. CopepxaHue B  UCNPaBHOM  COCTOSIHAM  M30MSLUMM  TOKOBEAYLLMNX
NPOBOLHMWKOB.

OcobeHHOCTM NoXxapHOM 6e30nacHOCTM B My3ee

Mpn NpoekTMpoBaHMM HOBbIX MYy3eWHbIX 30aHuMK crnegyeT obpawaTtb ocoboe
BHMMAHME Ha MNPUHATME  CcrneumanbHbiX  MPOTMBOMOXAPHLIX — MeponpuaTuin. B
9KCMO3MUMOHHBLIX 3anax WU (POoHAOXpaHUNULLAX PEKOMEHOYETCS NPUMEHATb YrNeKUCH
OTHOE NOXapoTyLUEHME.

OnektponpoBogka  06s3aTenbHO  BBLIMOMHAETCA  CKPbITOW.  YCTaHOBKa
pas3aBWMKHbBIX PeLIeTOK BO3MOXHAa TOMbKO Ha OKHaX MepBOro ataxka Mo COrnacoBaHuIO C
"ocnoxxHaa3opom.

B oTpoenke He cnegyet MNpPUMMEHSATb Cropaemble TOKCUYHbIE MNOSIMMEpPHbIE

mMaTtepumarnbl.
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M3 akcnosvuum n nomeweHun, rae npoBOAATCA MacCCOBble MEpPONnpuUAaTUS —
NeKUMn, KNHOMOKa3, BCTPEYN, JOIMKHO ObiTb HE MEHEE ABYX 3BaKyaLMOHHbIX BbIXOOO0B.

B 9KCMO3MUMOHHBLIX M BbICTABOYHbLIX 3anax npoxodbl mexay obopyaoBaHMEM
AOSTKHbI ObITb HE MeHee 2 M, a rMaBHbIN NPOXo4 — HE MeHee 3 M.

XpaHunuuwia AomkHbl O6bITb M30NMPOBaHbI OT NPOYNX NOMELLEHUI My3esi CTEHAMMU
C Npegeriom OorHeCTonkoctTn He meHee 2,5 4. CTeHbl BHYTPU XpaHUNUL, MOTyT UMETb 2-
YyacoBoMW npegen orHectomkoctu. LLnpuHa nNpoxodoB B XpaHUMWLLE Ha3Ha4yaeTcsl He
mMeHee 0,9 M, a rmaBHbIX NPOXOA0B — 2,5 M.

30aHue mysest 40MKHO BbITb 06ecneyeHo MONHMEe3aLwmTon. [63]

Komno3ntHble naHenu AnokoboHO A2 sBNAOTCA HEropryYMMnM U He BHOCAT
aKTMBHbIA BKNag B MNpoUecc ropeHuns. B TeyeHne XM3HEHHOro LMKna KOMMO3UTHbIX
naHenen ALUCOBOND ® A2 HuKakme onacHble AN OKpyXalLllen cpeabl Bellectsa B
noboe Bpems He BbIAENSAOTCH, U B Crydae noxapa He 0b6pasyoTcs TOKCUYHbIE Napbl.

OH 6bIn BbIBpaH M3 OoCTaTOYMHO OONbLLUIOrO CAMCKa npeasiaraemMblX Ha pPblHKE
antoMUHUEBBLIX KOMMNO3UTHbIX NaHeneun.

Mcnonb3oBaHne pasnnyHOro Mo YPOBHIO MOXapOOMNaCHOCTU KOMMO3ULMOHHOMO
MaTtepuana BNusieT Ha NOXapHyl OMACHOCTb MaHenu B LENOM, a caMn antoMUHNEBBbIE
NMUCTbl C HAaHECEHHbIM TOHKOCMOMHbIM MOKPbITUEM MMEKT HaMMeHee onacHble
napamMeTpbl MOXapHOW ONAacHOCTM MO rpyrnne ropw4vecTn, BOCMIIAMEHSEMOCTH,
Abimoobpasytowen cnocobHOCTM M TOKCUYHOCTU NPOAYKTOB FOPEHNSA (COOTBETCTBEHHO,
1, B1, 41,T1). OgHako, crneayeT yunTbiBaTb, YTO aftOMUHMEBOE MOKPbLITUE MpU Nnoxape

MOXET NaBUTbCA, a «MNJj1iaB» 3aropaeTcqd C o6pasoBaH|/|eM ropAawmnx Kanernb.

5.5.2. AHanu3 BepoAaTHbIx YC, KoTopble MOryTt npm

npoBeAeHUN UccrieaoBaHUN.

Moxxapobe3onacHOCTb Ha paboyem mecTe

B pabouyem nomelleHMM nmeeTcsa 3MneKTponpoBoaka HanpshkeHuneMm 220 BOIbT,
npegHasHayeHHas ans nutaHus anekTponpmbopoB M oceBelleHus. pu HenpaBubHOM
aKcnnyatauum obopyaoBaHUS U KOPOTKOM 3aMbIKaHMM SMIEKTPUYECKON LIENN MOXET
NPOM30MTM BO3ropaHne, KOTOPOE rPO3NT YHUUTOXKEHNEM TEXHWUKW, JOKYMEHTOB M OPYroro
nmetoLerocs obopygoBaHus.

Heobxoanmo NpoBOOUTb cnegyowme noXxapHO-NpodunakTuyeckme
MEpPONPUATUS:

- OpraHM3aLUNoHHbIE MEPONPUATUS, KacalomMecs TeXHUYECKOro npouecca C

y4yeTOM noxxapHon 6e3onacHOCTM 00beKTa;
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- 3KCMnyaTauuoHHbIE  MEepPONpUATUS, paccMaTpuBaloLWME  IKCMnyaTauuio
nmetroLerocs obopyaoBaHus;

- TEXHUYECKMNE N KOHCTPYKTUBHbIE, CBA3AHHbIE C NPaBUIibHbIE pa3MeLleHneM
N MOHTaXXOM 3N1EKTPOOBOPYAOBAHNS M OTOMUTESNbHBLIX NPUOOPOB.

OpraHn3aLmoHHbIe MEPONPUATUS:

1. [MpoTmBONOXapHbIA MHCTPYKTaX 06CnyXnBatoLLero nepcoHana;

2. O6y4eHue nepcoHana npasunam TEXHWKM 6€30NacHOCTU;

QkcnnyaTaunoHHbIE MEPONPUATUS:

1. CobntogeHne akcnnyaTaumoHHbIX HOPM 060opyaoBaHUS;

2. ObecneyeHne cBobogHOro nogxona k 060pyaoBaHuIO;

3. Co,qep>KaH|/|e B McripaBHom COCTOAHUN naondaummn TOoKOBEAyLnX

NnpPoBOAHUKOB.
5.6. NpaBoBble M oOpraHu3auMoHHble BOMNPOCLI obGecneyeHus
GesonacHocTw.
5.6.1. CneumanbHble (XxapakTepHble Ans paboyen 30HbI
nccnepgoBarTens) npaBoBbLIe HOPMbI TPyAOBOro
3aKoHoAaTenbCTBa.

Paboyee spemsi

TpynoBbiM kogekcom PO anst paboTHUKOB, 3aHATHIM Ha paboTtax ¢ BpeaHbIMU
MNU ONacHbLIMW YCMNOBUSAMU TpyAda, NPedyCcMOTPeH AOMOMHUTENbHLIN OnnavyvMBaeMbIn
OTNYCK W COKpalleHHas npoJoIPKUTENbHOCTL paboyero BpemeHun [64]. Cnwncok
AOMKHOCTEN Takmx paboTHMKOB, KOTOPbLIM MPefoCTaBNAeTCs OOMNOMHUTENbHBLIN OTMYCK,
yTBepxaeH noctaHoBneHnem ockomtpyaa CCCP wu lMpesngnyma BLCIIC ot 25.10.74
Ne 298/M-22. B nyHkTe 182 3TOro AOKYMEHTa MUrypupyroT «pabOTHUKKW, NOCTOSAHHO
paboTalowme Ha BbIMUCAUTENbHLIX MalMHAxX», 4YTO B COBPEMEHHOW POCCUIACKOW
3aKoHodaTeNnbHOW TEPMUHOINOMMM W O3Ha4aeT COTPYAHWKOB, BbIMOMHALWMX CBOU
TpyAOBble 0653aHHOCTU 3a KOMMNBIOTEPOM.

OpgHako  Hopmbl  TpydoBoro  KoAdekca, AeKnapupylowme — COKpalleHHYH
NPOAOIPKUTENBbHOCTL pabodero OHA W OOMOMHUTENbHBLIM OTNYCK Ana  paboTHuka,
3aHATOro Ha BpeaHbIX paboTax, He yCTaHaBNMBalOT KOHKPETHbIX NapamMeTpoB 3TUX NbroT
N HOCSIT OTCbINOYHBbIN XapakTep. Ha3BaHHble NbroTbl yperynuposaHbl NOCTaHOBIEHNEM
MpasutensctBa P® ot 20.11.2008 Ne 870 «O6 ycTaHOBMEHUU COKpaLLEeHHON

npoaoInKNTESIbHOCTU pa6oqero BPEMEHMN, exeroagHoro AONOJIHNTESNIbHOIo
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onraynMBaemoro OTMycKa, MOBbIWEHHON onnatbl Tpyda paboTHMKaM, 3aHATbIM  Ha
Tskenblx paboTtax, pabotax € BpedHbIMM M (MNK) ONACHbLIMM U UMHBIMKU  OCOBbIMU
ycnosuammn Tpyaa» [65]. B 9TOM NOCTaHOBNEHWW YCTaHOBMEHbI Criefylowme nbroThbl
paboTHWKaM, 3aHATbIM Ha Tskenblx paboTax, paboTax ¢ BpeAHbIMW WX ONACHbIMU U
WHBIMW OCOBbLIMM YCNOBUAMK TpyAa:

— COKpaLleHHasa NpoAoImKNTENbHOCTL paboyero BpemeHu (36 YacoB B Hegeno);

— eXerogHbl A0NOSTHUTENBHbIN OnfavyMBaemMbin OTNYCK (7 KaneHgapHbIX AHER);

— noBblWweHne onnatbl Tpyaa (4% TapudHOM CTaBKW, YCTaHOBMEHHOW AN
pasnu4YHbIX BUOOB paboT ¢ HOpMarnbHbIMU YCITOBUAMU TpyAaa).

B T0 xe Bpema noctaHoBneHwe [lpaButensctBa P& cBA3biBaeT
npeaocTaBneHne HasBaHHbIX JbroT C o0b6s3aTenbHbIM MNpoBeAeHMEM aTTecTauun
pabounx MeCT, TONMIbKO NO MTOram KOTOPOW ycroBusa Tpyda paboTHMKa M MOryT ObiTb
npu3HaHbl ocobbiMn [66]. WHbIMM crnoBamn, nNpenoCTaBfeHMe Ha3BaHHbIX fbroT

COTPYAHWUKY, pa60Ta+OUJ,emy 3a KOMIMbOTEPOM, Ha aelle ABNAEeTCA HeobA3aTenNbHbIM.

5.6.2. OpraHM3sauMoHHbIE MeponpuUATUA MNpPU  KOMMOHOBKEe

paboyen 30HbI UccnegoBaTens.

MNnowaab Ha ogHO pabovee MeCTO COTPYAHWMKA, NPOBOASALLErO 3a KOMMNbIOTEPOM
bonee u4eTblipex YacoB B [AeHb, AO/MKHA COCTaBNATb He MeHee 6 kB. M (ecnu y
KOMMNblOTEPA MOHUTOP Ha 0Gase 3MEeKTPOHHO-Ny4yeBon Tpybku) mnu 4,5 kB. M (ecnm
MOHUTOP XUOKOKPpUCTaNNYeCKun unum nnasmeHHoin) (n. 3.4 CanlluH 2.2.2/2.4.1340-03).
PacctosiHme wmexagy pabouumu ctonamm € MOHUTOpamu (B HanpaBneHun Thina
NMOBEPXHOCTU OAHOr0 MOHUTOPA W 3KpaHa OPYroro MOHUTOPA) OOIMKHO ObiTb HE MeHee 2
M, @ paccTosiHne mexagy OOKOBbIMW NMOBEPXHOCTAMU MOHUTOPOB — He MeHee 1,2 m (n.
9.1 CaHlluH 2.2.2/2.4.1340-03).

Paboyee mecTo nonb3oBaTens KomneboTepa cnegyet obopynoBatb NOLACTABKOW
anga Hor (n. 9.3 n 10.5 CaxllvH 2.2.2/2.4.1340-03). lNogctaska OOMMKHA UMETb LLUMPUHY
He meHee 0,3 M, rnybuHy He meHee 0,4 M, perynMpoBKKu no BeicoTe B npegenax go 0,15
M M MO Yrny HakroHa OrMopHOM NMoBepxHOCTU noacTtasku Ao 20 rpagycos. [loBepxHOCTb
noAcTaBkvM OOSMKHA OblTb pudneHon n uMmeTb Mo nepegHemMy Kpato 6opTuk BbicoTon 10
MM. [Mpn BbINOMHEHMM TBOpPYECKOW paboTbl, Tpebylolen 3Ha4YNTENbHOro YMCTBEHHOMO
HanpsXXeHUs UM BbICOKOW KOHLIEHTpauun BHMMaHusA, paboyne mecta, obopygoBaHHbIe
KOMMblOTEpaMU, peKOMEeHOYeTCs U3onupoBaTtb OpYr OT Apyra neperopogkamu BbICOTOW
1,5—2,0 m.
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Pabounii cton coOTpyaHWKa, BbIMNOMHAKOLWEro TpyaoBble 00683aHHOCTU C
MCMonb30BaHMEM KOMMbIOTEPA, AOMMKEH WMMEeTb MNPOCTPAHCTBO ANA HOr BbICOTOM He
meHee 0,6 M, WnpuHoM He MeHee 0,5 M, rMybuHon Ha ypoBHe KosneH He meHee 0,45 M u
rMyobuHON Ha ypOBHE BbITAHYTbIX HOr He MeHee 0,65 M. 3kpaH MOHUTOpaA [OOSKEH
HaxoaMTbCA OT rna3 norfb3oBaTenst Ha pacctosiHum He 6onee 0,6—0,7 M N He Bnuxe
nonymeTpa. KnaBmatypy cnegyeT pacnonaratb Ha NOBEPXHOCTU CTOSla Ha PacCTOSHUU
He meHee 10 cM OT kpas, obpalleHHOro K MOofb3oBaTENio, UMM Ha cneuuanbHOWn,
perynmpyemMon no BbicOTe pabovyenn NOBEPXHOCTW, OTAENEHHON OT OCHOBHOWM
CTONewHnybl. 9T HOpMaTMBLI 3akpenneHbl nyHktamu 10.3, 9.4 wn 10.6 CanlluH
2.2.2/2.4.1340-03 cooTBeTCTBEHHO. [49]
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BbiBOAbLI N0 pasgeny «coumanbHasa OTBETCTBEHHOCTb»

Ona  akonornyeckn  6e3onacHoOro  gu3anH-npoekTnpoBaHus  TpebyeTtca
KOMMMEKCHOE pacCMOTPEHNE BNUAHUSA MPOAYKTa Ha BCeX CTagusX ero pasBuTMSA Ha
npupoay n okpyxatoulyto cpeny,

Y Npoun3BoACTBEHHbLIX NPEANPUATUN €CTb NpPeKpacHas BO3MOXHOCTb co3aBaTb
HOBble MPOAYKTbl CMNOCOOHbIE MO3UTUBHO BNMATH Ha OKPYXXalLlyl cpegy BO Bpems
aKcnfyaTauuMm M nocne ux yTunuvsauuMuM, TeM CambiM y4yacTBOBaTb B npouecce
9KOHOMMYECKOro pocTta. Ho HesaBuMCcMMO OT Xxapaktepa, pasmepa UM BpPEMEHMU
BO3JENCTBMSI Ha OKPYXXaloLlylo cpedy Ans npoaykra, nogasnsawowee 60MbLUNMHCTBO U3
(haKTOpOB BO3OENCTBUSA AOSMKHbI YYUTBIBATbCA Ha paHHMX 3Tanax pa3paboTkn NpoayKTa.

Takum obpasom, paspaboTumk npoaykTa okasbiBaeT Oonbluoe BrvMsiHAE Ha
XWM3HEHHbIN LMK NpoAYKTa, a Takke Ha nocriegylolme BO3AENCTBUS Ha OKPYXKatoLLyH
cpeqy. WmeHHO Ha a3TOM cTagum onpefensarnTcs M (OUKCUPYKTCA  MaTtepuansl,
TEXHOMOMMN N BPEMS XU3HU npoaykTa. [1odToMy o4veHb BaKHO, YTOObI pa3paboTuymk
ncxoamn  n3  CoOOBpaKeHWM  3KOMOTMYHOCTM U CUCTEMATUYHO  yYnUTbiBanm WX B
NPOEKTUPOBAHUN.

OauH 13 meTodoB YyMpaBneHUst OTXo4aMu: npeaoTBpalleHVEe HaKoMneHus
OTX0O0B. OTO 0O3Ha4YaeT BO3MOXHOCTb MOBTOPHOIO UCMOMNb30BaHNA NPOAYKTa, Hanpuvep
CTeHObl B [AaHHOW BbIMYCKHOW KBanudukaunoHHoW paboTe MOryT AO0BOSIbLHO Jonroe
BPEMSI MCMNONb30BaTbCA B paboTe My3elHbIX 3KCMO3MUWA, BO3MOXHO, MHOraa Tpebys
PEMOHTA, HO HEe W3roToBneHust abCcomnoTHO HOBOro 06OPYAOBaAHWUSA, YTO 3HAYMTENBHO

YMEHbLUaeT I'IOTpe6HOCTb B yTuUnn3aumm otxoaos.
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3aknoyeHue

B pesynbtate 0630pHOrO0 aHanusa 3TanoB MOCTPOEHUS 3KCMO3ULUN  ©
My3€050rM4yeckux MeTOAOB BbISIBIIEHbl XapakTepHble OCOBEHHOCTM W Cnocobbl
NPUMEHEHNS KAXKA0r0 U3 HUX B NMPOEKTMPYEMOM BbICTABOYHOM MPOCTPaHCTBE.

B npoekTHO-xyaoXeCTBEHHOM pasferie  NpoAEeMOHCTPUPOBAHO NO3TanHoe
CO3[laHMe BbICTAaBOYHOM 3KCMO3MLMW OT aHanusa ueneson ayautopuu A0 Bblibopa u
paccTaHOBKM My3enHoro obopygoBaHud. Ha HavyanbHOM 3Tane pas3paboTkM npoekTa
BbICTaBOYHOro 060pyAOBaAHUSA NMPOMCXOAUIO NapanfesnibHoe U3yYeHne TeMbl BbICTaBKN U
ackuampoBaHue. [OCTUrHyTa KOHKpeTu3auuMss u ontumusaumsa pewleHun. Ha ocHose
NpOBEAEHHON0 3PrOHOMUYECKOr0 U aHTPOMOMETPUYECKOrO aHanu3a BbIMOMHEHa
pa3paboTka MOLYNbHOrO BbICTABOYHOrO 060pya0BaHUS.

B pesynbTate npovsBedeHHOro CTUAMCTMYECKOro aHanunsa co3gaH (oUpMeHHbIN
HENOBTOPUMbIN KyNancKUi CTUMb BbICTaBKW.

Ana 3agaHna  TpaekTopum OBWXKEHWA MOCeTUTenss Mo  9KCMO3ULMOHHOMY
NPOCTPAHCTBY BblAeneHbl cnegytowme cnocobbi:

e CO3[aHNe HaBUraLMOHHOWN KapTbl ABUXEHUS MO 3KCNO3ULMOHHBIM KOMMSEeKcam;
e «Meaua-rabl» (ayguo, BUAEO, UHTEPaKTUBHbIE U NP.);

e HAMBUAYaNbHas MAEHTUMUKALNA N CTUNU3aUUS SKCMO3ULMOHHBIX KOMMNIIEKCOB;
¢ MPOCTPaHCTBEHHOE 30HNPOBAHUE BbICTABOYHbIM 0O0pyLOBaHMEM.

B pasgene o paspaboTke XyQOXeCTBEHHO-KOHCTPYKTOPCKOMO  peLleHus
paccMoOTpeHbl M BblbpaHbl HETUNU4YHbIE ANs AaHHOro obopyadoBaHMS Martepuanbl U
KOHCTPYKTMBHbIE arieMeHTbl. B paboTe nokasaHa BO3MOXHOCTb NMPUMEHEHNS Pa3fIUYHbIX
COBPEMEHHbIX 1 UHHOBALIMOHHbIX TEXHOMOMMIA NPU CO34aHNN MY3€MHbIX SKCMO3ULINNA.

Pesynbtatel paboTbl MOryt ObiTb NPUMEHEHbI MNPU  NPOEKTUPOBAHUN W
NPOM3BOACTBE BbICTABOYHOIO 0BOPYAOBaHUA ONS JKCMfyaTauum ero B KpaeBegdeCKnx
My3esx. [ponsBegeH (PUHAHCOBLIA pacyeT BbINOSIHEHUA Hay4yHO-UCCIeaoBaTeNIbCKOM
paboTtbl. B pasgene «CouumanbHas OTBETCTBEHHOCTbY» PaCCMOTPEHbI BpedHble U
onacHble dakTopbl NPU NPOEKTUPOBAHUN U IKCNIyaTauum BbICTaBOYHOrO 060opyaoBaHUS.
MpoaHann3npoBaH «KW3HEHHbIN LUKN» NpoAyKTa M onucaHbl cnocobbl nepepaboTkm u

yTunusauum o6opyaoBaHus.
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Conclusion

As a result of the review analysis of the stages of building the exposition and the
methods of museology, the peculiarities and ways of applying each of them in the
projected exhibition space are revealed.

In the design and art section, the stage-by-stage creation of the exhibition
exposition from the analysis of the target audience to the selection and arrangement of
museum equipment was demonstrated. At the initial stage of developing the project of
exhibition equipment, a parallel study of the theme of the exhibition and sketching took
place. The concretization and optimization of solutions has been achieved. Based on the
conducted ergonomic and anthropometric analysis, the development of modular
exhibition equipment has been carried out.

As a result of the stylistic analysis, a unique inimitable Kulai style of the exhibition
was created.

To specify the trajectory of the visitor's movement through the exposure space,
the following methods are distinguished:

* Creation of a navigation map of the movement of the exposition complexes;

* "media guides” (audio, video, interactive, etc.);

* Individual identification and stylization of exposition complexes;

* spatial zoning with exhibition equipment.

In the section on the development of the artistic and engineering solution,
materials and structural elements that are not typical for this equipment are considered
and selected. The work shows the possibility of applying various modern and innovative
technologies in the creation of museum expositions.

The results of the work can be applied to the design and production of exhibition
equipment for its operation in local history museums. The financial calculation of the
performance of scientific research work is made. In the section "Social responsibility”,
harmful and dangerous factors are considered in the design and operation of exhibition
equipment. The "life cycle" of the product has been analyzed and ways of processing and

recycling the equipment are described.
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MpunoxeHune A — NMpuMepbl KyNnanckoro KynbTOBOro NIUTbA

PucyHok 1- OpHutomopdHoe nsobpaxeHue

PucyHok 2 - N3o6paxeHune nocs

PucyHok 3 - AHTponoMopgHoe n3obpaxeHune
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PucyHok 4 - [ipeBoBugHoe nsobpaxeHune

PucyHok 5 - CnoxHoe nsobpaxeHve

PucyHok 6 - I306pakeHne XTOHMYEeCKoro cylecTea
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PucyHok 7 - Kepamnyeckue cocyabl Kynanckon KynbTypbl
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CNoXHble M306paxeHus

PucyHok 9— CteHa «CrnoXHble n3obpaxeHus»
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MpunoxeHne B — OcHoBHble xapakTepucTukn AKIl

Tabnuua 3.1. OcHoBHbIEe xapakTepuctmkm AKI1 [42]

HanmeHoBaHue XapakrtepucTtumka Mokasatenu
naHenu mMartepuana noXxapHom
HanonHUTens OMnacHoCTU
LiBetr - ceppin ¢  Genbimu
BKpanmeHnsmu. r1* B1*,
ALUCOBOND A2
Cocras: MuHepanbHbili | T1** (Hclsg=120r/m3)
(Bec 1m? npwm TONWMHE
HanonHuTernb Ha ocHoge | A1*(Dcp=37m?/kr)
4,0Mm-7,2Kr)
rmapooKmcu antoMmuHus | O2**(Dcp=60m?/kr)
C NONMMEPHbBIM CBA3YIOLLMM
Liset - Benbin.
r1* B1*,
ALUCOBOND PLUS | CocTas: MUHeparnbHbIN
T1** (Hclsp=120r/m3)
(Bec ™2 npu TOnWwwMHe | HanonHUTenNb Ha OCHOBe
[2*(Dcp=250m?/xr)
4,0MM-7,6kr) rMaopooKmcn anoMmnHus
[2**(Dcp=210m?/kr)
C NONMMEPHbBIM CBA3YIOLLMM
ra*, B1*,
ALUCOBOND B2
Liset - yepHbIn | T2** (Hclsg=44r/m?)
(Bec 1m? npu TOMLLUHE
CocraB: nonuatuneH LDPE 02*(Dcp=412m3/xr)
4,0mM-5,5kr)
A3**(Dcp=1365m?/kr)
ra*, B1*,
DIBOND
Liset - yepHbIv | T2** (Hclsg=44r/m3)
(Bec 1m? npwu TOMNWwMHe
Cocras: nonuatuneH LDPE 02*(Dcp=443m?/xr)
4,0mMmm-4,75kr)
A3**(Dcp=1405m?/kr)
ALCOMEX LiBet - YepHbIN
(Bec 1m? npwu TonwwHe | CocTas: mMoaudmumpoBaHHbin | F4*
4,0mMm-5,2kr) MONNaTUINEH
ALCOTEK LiBet - TEMHO-CepbIN
(Bec Tm2 npu TonwuHe | CocTas: MoanduumpoBaHHbIn | M4*
4,0mMm-5,5kr) NonNuUaTuneH
* nokasartenu noXxxapHom OMacHoCTH ana AKT1

** MokasaTenim noXxapHown onacHoCTU Ana matepuana HanonHutens AKrI1
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MpunoxeHue I' — Tabnuubl U3 pasgena «PUHaAHCOBbLIN

MEeHeKMEHT U peccypcoappeKTUBHOCTb»

Tabnuua 4.1. 3tanbl paboT 1 pacnpeneneHne UCNonHUTenNemn

Ne
WcnonHut
Otanbl HUP pa HanmeHoBaHue paboTbl
env
6.
MogrotoBuTENbBHDI
5 1 CocrasrneHwue 1 Bblgaya 3agaHus HP-100%
n aTtan
2 Moabop n n3yyeHne matepuanos rno Teme nN-100%
Bbi6op 3 O630p aHanoros obopyaoBaHus HP-100%
HanpaBrneHus 5 HP-100%,
4 Bbibop HanpasneHus nccnegoBaHuim
nccrneposanna HAP N-10%
5 KaneHgapHoe nnaHnpoBaHue paboT HP-100%
OCKN3NpoBaHME BbICTABOYHOIO
6 1-100%
obopynoBaHug
. Bbibop noaxoasiuen KoHLenuum HP-100%,
NCNonb30BaHUSA BbICTAaBOYHOIO MPOCTpPaHCTBa N-30%
TeopeTtuyeckue un 8 MpoBeaeHne TeEOPETUYECKNX PpacHETOB U HP-20, N-
aKkcnepumMmeHTarnbH obocHoBaHUM 100%
blé nccnenoBaHuns 9 OProHOMUYECKNIN aHann3 cpeabl HP-10%,
NPOEKTUPOBaHUSA N-100%
HP-10%,
10 [MocTpoeHne TpaekTopun OBUXKEHNS
N-100%
11 Buayanusaums pesynbtaTtoB paboThbl nN-100%
O6o6weHne n 12 AHanu3 nonyYeHHbIX pe3ynbLTaToB, BbIBOAbI n-100%
OLleHKa pe3ynbTaToB 13 OueHka 3 HEKTUBHOCTM NOMYYEHHbIX HP-20, U-
nccrnegoBaHuin pe3ynbTaTtoB 100%
Odopmnerune 14 CocTtaBneHune nNosiCHUTENbHOW 3anncku N-100%
oTyeTa 15 lMpoBepka rotoBon paboThl HP-100%
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Tabnuua 4.2. TpygosaTpaTbl Ha BbINOSTHEHWNE NPOEKTa

[IpogomkuTenbHOCTH
TpymnoeMKocTh paboT IO UCTIOTHUTEISM
paboT, THu
Ne Hc- JImMTeNbHOCTh
HanmenoBanue JlmuTens-HOCTh
3Ta HOJHUTE | tmin, tmax Cosxcis paboT Kk
JTamna pabot B pabounx
ma B0 yelJl. qeJ1. YelJl. KaJICHIAPHBIX
JTHAX, Tpi
JHH JHH JHU IHSIX, T
HP 1 HP u
CocrapicHue u HP-
1 4 7 52 6,24 - 7,52 -
BBIZ[aYa 3a1aHus 100%
[TonGop u u3y4enue
2 1-100% 7 14 9,8 - 11,76 - 14,17
MaTepraoB Mo TeMe
00630p aHamoroB HP-
3 2 4 2,8 3,36 - 4,048 -
o0opymoBaHUS 100%
HP-
Br160op HampaBneHus
4 100%, 2 4 2,8 3,36 0,34 4,05 0,4
HCCIIeIOBaHUM
H-10%
Kanennmapnoe
HP-
5 TUTAHUPOBAHUE 1 1 1 1,2 - 1,45 -
100%
pabot
OCKU3upoBa-HUE
6 BBICTABOYHOTO H-100% 5 10 7 - 8,4 - 10,1
o0opymoBaHUs
Br16op nmoaxoseit
KOHIIENLAH HP-
7 HCIIOJIb30BAHUS 100%, 1 3 1,8 2,16 0,65 2,6 0,78
BBICTABOYHOIO M-30%
MPOCTPaHCTBA
[IpoBenenue
TEOPETHICCKIX HP-20,
8 4 8 5,6 1,34 6,72 1,6 8,1
pacyeToB u N-100%
000CHOBaHHUM
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MpoaomkeHune Tabnuubl 4.2

DProHOMUYECKUMA HP-
9 aHaJIU3 CPeJibl 10%, U- 1,8 0,216 2,16 0.26 2,6
MIPOCKTUPOBAHUS 100%
IToctpoenue HP-
10 TPacKTOPHH 10%, U- 2,8 0,34 3,36 0,4 4,05
JIBUKEHUSA 100%
Buszyanuzanus
11 pe3yIbTaTOB 1-100% 1,8 - 2,16 - 2,6
paboThI
AHanus
12 HOTYHCHIER N-100% 1,8 - 2,16 - 2,6
pe3yIbTaTOB,
BBIBO/IBI
Ornenka
13 3¢ PEKTHBHOCTH HP-20, 1 ] 12 ] 1,45
MOJTyYSHHBIX N-100%
pe3yIbTaTOB
CocraBneHue
14 MOSICHUTENBEHOM 1-100% 4,6 - 5,52 - 6,65
3aIUCKU
15 [IpoBepka roToBoi HP- 18 26 ] 26 ]
paboTHI 100%
HUTOTIO 49,8 20,82 44,43 24,53 53,5
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Tabnuua 4.3 KaneHgapHbin nnaH-rpaduk BoinonHeHna HUAP no teme

M POOOITXUTESNIBHOCTb BbINMOJIHEHUA p860T

Ne
H 7 MapT anpersnb Mam
pab
3 1 2 3 1 2 3

1 7,52

2 . 14,17

3 4,048 -

4 4,05 0,4

5 1,45 )

6 - 10,1

7 2,6 0,78

1,6 8,1

8

9 0.26 2,6

10 0,4 4,05

11 - 2,6

12 - 2,6

13 - 1,45

14 - 6,65

15 | 26 ]
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MpunoxeHnune [] — Busyanusauus moayribHbIX CTEHO0B

PucyHok 1 — MogyrnbHbin cteHg Ne1

Z

PucyHok 2 — moaynbHbIn cTeH Ne2

137



B toxubix paiionax nepesie NPMBO3HLIE
*enesuie

Ana warotosnenus xenesa

8
VII-Vi 88. 20 1.3, B savane Keneso
“CNoNL308anocs cnopaamyecky,
WHOTAA B OQHOM Manenuu ¢ Bpowsoi.
BV-Ves. pona.y Kynaiues
MecTHoe

Cb MECTHO® Chipse B
8uae 6onoTHLIX pya unm
CuaepuTa (MuHepana ¢ Gorarum
conepraHuen xenesa). Iroro
CoIpba Gbino BnonHe

XKenesonenarensioe MPOMIBOACTEO Kynadues ~
THHE PEBONOUMONMHO, NOCKON!

XENesa, HO NO KaYECTBY Keneause
wuanenua yerynaior 6,

“T06k 2 nnaskoi. fns

) 33 C98T OGMeHa MywHwib
Ha BpoKIoestt Nou, MO — #a Bporoekie wageme

JTOrO NpoueCea Kynanyw, (4awe ecero - kornwl), C w300peTesmem nobera KB
3 METANNA — XeNe3a U3 MECTHOR PyAbl, OTnana

£XOQHTL HA NOKNOHD K I0AHLIM

Tonuko ¢ | B. 40 H.9. keneso NPOYHO

BpoMIoBet KOTen BXOAWT B XO3RACTBO Kynanues.

(Ha cn
KyRoACKof kymuTypes

wrabens cyxux Apos

cocenam.

Conpomme xomne

ML
(A4 347
085888
*

5GoGS
- S

PucyHok 3 — MogyrnbHbin cteHg Ne3

138
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INTRODUCTION

This thesis consists of 168 pages with 82 pictures, 18 tables, 6 appendices
included.

Keywords: exhibition equipment, movement trajectory, navigation, metal structures.

The object of the study is the modular exhibition equipment for forming the
trajectory of the visitor's movement in the exhibition space.

The purpose of thesis is to develop the modular exhibition equipment for forming
the trajectory of movement in the exhibition space based on the example of the
exposition of Kulay culture in Tomsk Museum of Local History.

During the research process, literature was reviewed, prototypes and optimal
solutions were searched for, modular equipment was designed.

As a result of the research, the optimal trajectory of visitor's movement in the
exhibition space was obtained through the design of special equipment for museums.

The main design, technological, technical and operational characteristics included:
modularity, ergonomics, universality for small exhibits, versatility, storage system
availability, navigation system availability.

Applications: domestic historical and local history museums, world-class museums.

Economic efficiency and scientific value: in the framework of the region considered
(Tomsk region, Russia), can be established only in the future.

In the future, 3D-visualization of the proposed solutions is planned.
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1 Research chapter

This chapter contains a theoretical foundation of the research subject, main
concepts and stages of designing the museum exposition, relevant information analysis,
analysis of ways to design the exhibition space.

For the design of the exhibition equipment, a detailed study of the theoretical
information on the museological methods of designing the expositions is first carried out.
The exhibition equipment is closely related to the interior design of the hall and the
thematic content of the exhibition.

1.1 Museum design

A book Museums of Influence (1987) by Kenneth Hudson is a desk book of any
museum designer, while it came out in Russian in 2001. This 14 years lag roughly
reflects a gap between a local museum business level and world industry. However,
Russia is catching up. Judging by our highest achievements, common situation seems to
be rather optimistic: Russia has several museums that are not inferior to the best western
ones.

But the average level is still very weak. The main problem is not in having too few
extra-class museums, it is a general problem. The thing here is a very short list of
professionally made mid-class museums [1].

1.1.1 Basic concepts and types of exposition

Razgon, A.M. gave the following definition of the term ‘exposition’ in his textbook
«Museology. Museums of historical profile»: the basic form of museum communication,
whose educational goals are carried out by demonstrating museum items organized,
explained and placed in accordance with the scientific concept developed by the
museum and modern principles of architectural and artistic solutions [2]. This definition
also does not indicate the specific nature of the exposition work itself in comparison with
other forms of work with the visitor's experience. This specificity is precisely manifested in
the creation of a specific museum environment which involves the visitor so that they
become a participant of those processes reflected in the exposition. The definition of
Zaks A.B. seems to be the most complete: the museum exposition is a purposeful,
scientifically grounded demonstration of museum objects connected by the unity of
content, compositionally organized, commented, technically and artistically designed,
together creating a specific museum-styled image of natural, social or -cultural
phenomena and processes [4]. The semiotic nature of any museum exposition is
expressed in a combination of symbols that carry concepts and ideas about the

phenomena of nature and human activity.
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Modern museum sites should take into account not only the passive review of
objects, but also the manifestation of cognitive activity by visitors.

The museum exposition is a scientifically grounded collection of museum items
exhibited for viewing, linked by scientific explanatory texts and aimed to reveal a specific
topic. It includes the following parts:

« Interior design,

. Exhibits and their collections,

. Reproduction of museum items (copies),

« Auxiliary materials,

. Specially created objects of exposition art,
. Texts,

. Information technology materials, etc.

All parts of the exposition are interrelated and compose its thematic structure. For
consistent and clear perception of information by a visitor, designers combine exposition
materials in thematic groups called exposition complexes. Groups are formed according
to visual and semantic content.

Expositions by time of existence can be divided into permanent and temporary
[1]. As a result of the periodic variability of expositions, exhibition equipment should be
easily adaptable to different topics of exhibitions.

1.1.2 Stages of museum exposition development
In the design and creation of museum expositions, a versatile team of

professionals takes part, including museum workers of different fields of expertise,
composing the creative group: artists, designers, audiovisual engineers, historians,
economists, psychologists, sociologists, teachers, local lore specialists and specialists in
the local economy.

Scientific designing stage

Drawing up the concept of the exposition in the museum is divided into the
following stages:
Social importance analysis, relevance of the topic analysis;
Setting goals and objectives,
Target audience definition;
Study of information resources;

Comparative analysis of the experience of creating similar expositions;

AN N N NN

Selection and grouping of exhibits, identification of possible methods
for their submission;

v" The development of a thematic structure;
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v' Assessment of available and necessary technical means;
v Analysis of premises and means of safety;
v Selection of performers;
v Financial issues.
On the basis of the scientific concept, a general solution of the exposition is
created.
Artistic design stage

On the basis of the scientific concept of the exposition, artistic design is carried
out. Various artistic means reveal the ideological meaning of spatial composition. These
tools enhance the emotional impact on the visitor and harmoniously complement the
information contained in the original artifacts. The designer determines the color and
lighting solutions of the exposure, decorative elements, pointers and uses a number of
other techniques.

The key point of artistic design is the creation of unity of form and content. The
predominance of the form over the content may lead to a distraction of attention from the
substance of the exposure [1]. At the same time, an insufficiently expressive artistic form
is not capable of causing a psycho-emotional response of the visitor, which anyway
reduces the didactic effect.

The main task of the designer is to organize a plot-shaped ensemble, parts of
which are stylistically connected and subordinated to a single concept. The work takes
into account the psychophysiological features of human perception of information. It is
necessary to achieve focused attention on objects throughout the tour.

Another important element of artistic design is the creation of an exposition route.
The entrance area should be equipped with a visual orientation system in the space of
the exposition hall. Further, this system should work at all stages of the exhibition.

Pre-project design stage - development of the artistic concept - sketches of the

exposition.

At this stage, the designer gets acquainted with the exposition materials in detail.
Given the features of the architectural structure of the exhibition pavilion, the artist
develops a draft design. The issues of vertical and horizontal zoning are also considered.

Design stage - development of a sketch-artistic plan

This final stage of design includes a detailed study of the project. The methods of
functional and thematic zoning are considered. Accurate drawings for the arrangement of

exhibition equipment (assembly sheets) and description of technical equipment and
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materials are created. Also a sweep on the walls of the hall is drawn. Then we compile
the estimate.
Project implementation stage.

When all previous stages are completed project idea is fulfilled.
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1.1.3 Methods of organising the exposition
Systematic, ensemble, thematic, plot-shaped (artistic-mythological) methods of
organising museum expositions and their structural features are defined [2].

Systematic method - typological series - development.

Systematic method assumes the alignment of exhibits in the systematic series for
some typological features, while artistic tools are practically not used. Generally, it is
used in museums with open collections and in academic museums with permanent
exhibitions. These include natural science and art. This method is also used in
educational museums if the goal is the systematic assimilation of any classification or
scientific discipline. This method of organising the exposition does not imply the presence
of a guide.

Ensemble method

A characteristic feature of the ensemble method is the preservation and, more
often, the re-creation of an integral ensemble (Figures 1, 2).

It is used primarily in taxidermy, ethnographic and interior expositions (in
museums-manors, museums-palaces, museum houses). The main advantage of the
method is the accessibility of the perception of the exposition by a wide range of visitors,

by creating a full-fledged atmosphere.
" O 1 - A v‘; “- o

€

Figures 1, 2 - Example of using the ensemble method of building the exposure

Thematic method

A characteristic feature of this method is the obligatory availability of scientific
interpretation and auxiliary texts (materials). Currently, the method is most common
among historical, natural science and local history museums. Scientific and auxiliary
materials help to reveal the theme of the exhibition and even supplement it in the
absence of necessary artifacts.

The plot-shaped method

The essence of this method is the use of multimedia technologies, audiovisual
systems, specific color and light design, filling thematic complexes with imagery and
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expressiveness. Museologists often consider plot-shaped design as a separate art form,
combining elements of drama, painting, architecture, design and similar creative
directions. The plot is expressed in a sequence of artistic images associated with space-
time relations.

Conclusions on subsection
As a result of the studies, the main concepts of museum design were studied, the

stages of building the exposition in the museum were considered, and the design
methods in the museum were analyzed.

The analysis of the museological 's methods of building the exposition is made.
Methods have two things in common: first, the target audience is always evaluated, and
secondly, the selection and grouping of exhibits are made every time. The difference
between the systematic, ensemble, thematic, plot-shaped methods of building the
exposition in the way information is presented.

With reference to the developed exhibition, the characteristic parts of all methods
were borrowed:

1. The classification property, as in the systematic method, is reflected in the
grouping of exhibits - a clear division into complexes.

2. From the ensemble method the idea of creating a special complex interior is
taken.

3. The exhibition of Kulai culture as a historical phenomenon cannot do without
explanatory texts, as in the case of applying the thematic method of building a museum
exposition.

4. From the plot-shaped method of designing by the designer the idea of
integration of multimedia and other technologies in a projected museum space is
borrowed.

Proceeding from the above, the projected exhibition should have the following
elements:

1. visually divided into thematic exposition complexes;

2. complex interior of the exhibition space;

3. availability of explanatory materials;

4. high technology

1.2 Design methods

In addition to museological methods, there are design methods for the
subsequent development of exhibition equipment. Within the framework of thesis, it is

possible to apply the methods considered necessary for subsequent design stages.
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The method (from the Greek methodos - the path of investigation, cognition,
theory, teaching) is a set of techniques or operations of practical or theoretical
exploration of reality that are subordinate to the solution of a particular problem [4].

The method of the designer's work is an indissoluble bundle of actions,
combining analysis and synthesis not so much as sequential procedures, but rather, as
synchronously performed operations [5].

Design-planning begins with the method of pre-project design analysis [6]. At
this stage, the general procedure for building a museum exposition is examined, a
comparison of different solutions to the problem is made, a review of the literature
sources on the theme of the exhibition is conducted. Also, the objects are sketched by
the method of analysis which includes in fact the analysis and evaluation of decisions,
the selection of optimal options.

Talking about the methodology of pre-project analysis, term ‘prototyping’ is also
worth mentioning [6]. For this various types of equipment are considered, on their basis
new qualities and technical solutions of forms already known to consumers are
synthesized.

The method of getting into the role [5]. The designer gets used to the role of
the consumer of the product. When designing a museum space, the designer gets into
two roles at once. One of them is the museum visitor himself: an adult, a child, a person
with disabilities and so on. Another role is a museum employee who will serve this
equipment.

The method of scenario modeling [5] is based on the linguistic description of
the object. This method is used in the preparation of the conceptual scenario of the
exhibition. Also, the designer might talk about the interaction of the visitor with the
multimedia guide.

Using the method of photometry [5], it is possible to analyze the organization
of similar exhibitions.

The method of inversion [6] was used for reorientation of the creative system:
to transfer the plastic forms peculiar to the chosen subject, at the same time to preserve
the versatility of the exhibition equipment. Thus, several problems are solved at once:

v' The creation of a well-known in the creating construction with the possibility of
easy change of content;

v’ Visual selection of thematic complexes for orientation in the exhibition space.
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The method of heuristic analogies [6] of design-design is also applied at the
stage of sketching (research method based on the search and use of similarity, similarity
of objects and phenomena).

The above mentioned methods of design can be used in the further design of the
museum space.

1.3 Review of analogues of existing solutions for exposing objects of Kulai
culture

Further analysis requires to identify the advantages and disadvantages of
implementation of the existing analogues of the exhibition in question by the method of
photometry.

Proceeding from the fact that the design project is created on the basis of already
produced exhibitions, in the review and analysis of analogues one can single out their
advantages, formulate ways of possible elimination of project implementation
shortcomings, and only then turn to an analysis of the world experience in museum
design.

Reckless decisions

In Podgorni regional museum of local lore an exhibition called "The Dark Side of
the Dark Moon" was once created [7]. This is an analogue of Tomsk exposition "Under
the constellation of a large elk: the secrets of Kulai universe." The expensive showcase in
the center of the hall (Figure 3) was ordered to simulate an asp. But during the process of
implementing the exhibition, the expositionists revealed the inconvenience and, as a

consequence, the uselessness of the order, which it was already impossible to cancel.
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Figure 3 - Customized showcase in Podgorny District Local History Museum.
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Imperfective implementation

On the sketches of the artist showcases and wood looked more interesting and
attractive, (Fig. 4). In real performance, the appearance has a remote similarity. The
lower part of the storefronts does not carry any functional benefit in addition to the rack

elements of the showcase itself.

Figure 4 - Sketch of the artist of the museum of local lore, author: Shafer, A.B..

Particularism

The absence of unity, the integrity of the composition can be observed in the
exposition hall (Fig. 5): the hall is seen as a separate farm with the image of the
constellation of the "Big EIk" stretched on it. Different objects that seem slightly unrelated
to each other can be found in the hall: showcases on black straight iron legs around it,
four display shelves with objects of everyday life, ceramics and weapons, photos of
contemporaries in the image of Kulai people in the corners of hall, the projection of a
burning fire on the stand, overlapping the transition to the next exhibition hall. So far,
many expositions have been experiencing a period of lack of unity due to lack of
adequate funding, which significantly reduces the possibilities for the full implementation
of the ideas of the designer of the museum space.

In this case, the installation "World Tree" was created to illustrate Kulai
worldview. The tree as the vertical axis of the universe represents a connecting link of the
heavenly and earthly world (growing on earth, towering to the heavens and rooted deep
into the earth). This is exactly the part of the exposition that has been fully redesigned -

from floor to ceiling, including the showcase windows integrated into the Tree.
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Figure 5 - General view of the exposition hall

Information area
There is also an information stand in this exposition - a touchpad (Figure 6), where
one can read the history of Kulai civilization, see photographs of exhibits presented in
other areas of Siberia. It looks rather tiny and contains some useful information, but a
significant drawback of this equipment is a low position of the screen and the small size

of the diagonal, which makes it difficult to visualize archaeological materials.

Figure 6 - Information stand photos
Archaic implementation of the project

The papier-mache tree (Figure 7) will later become a ‘dust collector’. Using

natural branches or trees (without special treatment) causes a risk of ants or beetles
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attracted. Although in many Russian museums these factors are not taken into account,
the right choice of material is one of the most important tasks for the designer. It should
be noted that with the special thermal and chemical treatment of the tree use of wood
material is acceptable, an example of this is the recently popular eco-design objects [8].
Depth of composition

A stereo-vario picture (3D-picture composed of several objects) of roots and
chthonic creatures seemed to be a good solution, although in this case | would like to get
rid of the "quadrangeness” of the image - the tree has a cylindrical shape, an imbalance
is felt, probably it might be better to make more rounded 3D image. In addition, this is a
four-part composition, joints of the planes can be detected thus with an approximate
examination.

Figure 7 - Stereo-vario technology in the museum

Unusual solutions
The advantage of this part of the project is the use of floor surfaces in the exposition which
allows a deeper immersion into the process of perception (Fig. 8).
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Figure 8 - Using the floor plane in the exposure

Stepwise arrangement of exhibits

In Podgorni Regional Museum of Local Lore [7] (Fig. 9), exposition equipment
perfectly illustrates the division of borders between the Worlds: on the upper shelves are
figures related to the Upper World, and on the lower - to the Lower, respectively.

i =l
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v

Figure 9 - Showcases in the Podgorny District Local History Museum

A plus is the combination of several showcases into a linearly-linked composition, thus
there is an opportunity to save space for other exhibition complexes.

On the other hand, the division of a set of exhibits into specific categories makes it
possible to design showcases for each kind of metal-plastic objects: htons, moose, lychees and
diadems, birds, tree-like, as suggested by division in the existing exposition. Identification
elements will give ease in the orientation of the viewer in the exposition space.

Safety and aesthetics of exhibition equipment

Electrical wires are not aesthetically pleasing and represent a certain danger

(Fig. 10). They need to be mounted in the showcase in order to avoid possible accidents.
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Figure 10 - Showcase with lighting

Conclusion on the analysis of the analogues of the exhibition

Basing on the photometric analysis of the exposition of Kulai culture, a number of
solutions can be put forward. The following algorithm is proposed for the development of
the exposition of Kulai culture:
1. Setting project requirements according to according to the thesis project;
2. Determination of necessary equipment when taking into account dimensions, selected
materials, design;
3. To divide the area of exposure into zones with the help of compositional means;
4. Preliminary development of the exhibition design project and visualization of exhibition
equipment in 3D graphics for each zone;

5. Preliminary calculation of necessary resources for project implementation.

In the subsequent work on the exposition, it is expediently to pay attention to
such moments as:

- the use of high-tech materials with the possibility of processing;

- adding functionality to exhibition equipment (boxes for storing exhibits, stairs for

spectators of small size)
- development of a uniform stylization of exhibition equipment (Kulai style);
- construction of a visual division of exhibits on a given topic;

- creation of a specific interior design with the ability to change the content, the use of all
planes of space (floor, walls, ceiling) to create a holistic emotional understanding of the

theme of the exhibition
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- application of modern methods of information delivery with the help of selected

technical means.

1.4 Review of analogues of museum equipment used in various museums of
Russia and the world
This chapter of the thesis paper covers the museum equipment, design solutions
for museums, reviews the technologies and multimedia tools used in the expositions.
1.4.1 Analysis of the design situation in the museum industry. Review of
exhibition equipment from professional russian manufacturers

The flexibility of using the internal space, the layout of the main premises, is
achieved by using modern exposition technologies. These include various types of
storefronts, gallery suspension systems, mobile partitions, applied artificial lighting with
highlights.

Museum equipment plays a leading role in demonstrating the merits of each
exhibit, attracting everyone's attention to it, since the museum value of any subject is
primarily due to the importance, completeness and diversity of the information it contains.

Showcases of museum and commercial equipment are made from a solid canvas
along the entire perimeter of the product, which allows to show the essence of the
exposition material to the greatest degree. The use of exclusive accessories of western
companies gives the equipment an elegant look.

Good museum showcases solve several problems: firstly, showcases for the
museum allow a good examination of the exhibit, and secondly protect it from too active
art lovers, as well as dust, sunlight, etc.

According to the generally accepted practice, in the production of equipment for
the exhibition halls are used materials such as environmentally friendly wood (necessarily
treated with fire-fighting composition), MDF (veneered or painted), chipboard, metal
(powder coated), plastics, glass (ordinary, Protection, triplex). The use of specific material
is ruled by the requirements for the appearance of the exhibition equipment for the
museum and the customer's budget [5].

Museum showcases are not only equipment, but also part of the exhibition,
harmoniously representing the exhibits. Many specialists have extensive experience in
designing and manufacturing exposition equipment for museums on order.

Horizontal museum showcases

Horizontal museum showcases are an integral part of any museum. They come in

different types depending on the design - with folding and detachable caps, swinging or

sliding doors allowing access to the exhibits via sliding base (Fig. 11,12).
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Figures 11, 12 - Horizontal showcases

The inside of the base of the display case can be covered with a cloth, as well as an
adjustable substrate that allows to raise or lower the exposed material inside the hood at
a certain angle.

In addition to the windows of this type, a climate control system and any type of
indoor and outdoor lighting can be used. The base of the display case is made according
to the customer's requirements.

Horizontal glass museum showcases resemble a table with a glass cap cover and
can be placed in any part of the exposition.

They are convenient because they can be installed under the paintings, which helps
to save space and provides the possibility of placing the largest number of exhibits and
paintings in one room.

Such constructions are manufactured in several types: collapsible and stationary.
They are most often used to accommodate small paintings, books, coins and medals [9].

Vertical wall museum showcase

The vertical wall showcase allows organizing the exhibition space in any premises
and is used to place the exhibits. The advantages of such showcases are that the rear
wall can be used not only as a decorative part of the showcase, but also as an
information panel for placing additional information.

The advantages of such showcases are that the rear wall can be used not only as
a decorative part of the display case, but also as an information panel for placing
additional information.

Showcases of this type can be equipped with their own backlighting of various

types. The cabinets are locked with locks with different degrees of protection.
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Wall-mounted vertical showcases are manufactured in various shapes and sizes:
trapezoidal, triangular, rectangular, multi-section and so on. Showcases can be equipped
with fixed or adjustable glass shelves [9].

A good showcase can be framed or frameless, but it must be made of triplex
glass. It is a three-layered double-glazed window made of two planes of hardened
impact-resistant glass and a polymer film between them, protecting against ultraviolet
radiation.

If the main part of an object is a frame, then it must be made of natural materials
(wood), specially processed and not displaying in the internal environment showcases
aggressive elements. It can be a metal frame, for which a special powder coating is
applied.

It is important that showcases themselves must not distract the attention of visitors
from viewing the exhibits, so the professional showcase is made of an enlightened glass.
Inside, it is possible to maintain the constant characteristics of the environment due to
special passive climate control cassettes, as well as active - with the addition of cassettes
with activated carbon and temperature regulators. If necessary, the exhibition equipment
can be equipped with an alarm system.

A high-quality showcase provides protection of the exhibit even from itself, for
example from active chemical elements that the exhibit itself can release in atmosphere.

This ensures almost complete preservation of the exhibit, while providing an
opportunity to display it for a long time.

Wall hinged showcase
Wall hinged showcases represent a basis in museum equipment and carry a
heavy load of the information part of any museum.

Thanks to the creation of a showcases of the minimal dimensions (from a flatbed
to a full-screen hinged display case), they can be used in conditions of shortage of
exhibition space, both for permanent and temporary expositions.

The back part of the showcase can also be made from a magnetic metal base, to
fix any paper material with magnets [9].

Depending on the depth of the wall- hinged wall display, both fixed and height-
adjustable shelves can be used.

Thanks to the variety of forms of museum equipment and the size of wall hinged
showcases, it is possible to organize any space for exhibits (Fig. 13).

Obvious advantages for these types of showcases are low price, simplicity of
installation, ease of operation [5].
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Figure 14 - Vertical full-display showcase

The vertical full-profile unprofiled showcase [9] has all the requirements of the
tasks performed to ensure a round-up view of the exhibits, their completeness of
perception and limitation of access to the exhibits. Vertical showcases can be made both

island and wall (Fig. 14).

Figure 15 - Vertical full-view showcases [5]
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Access to the storefront is represented by removable side, front windows, sliding
doors, swinging glass doors [9]. In the presence of uneven floors in the bottom of the
display case, adjustable legs are installed.

Conclusions on the analysis of museum equipment from manufacturers

Evaluation of the work of firms-to-order has led to the fact that in practice mostly
available modern materials and high technologies are used, but not the most advanced
developments because of their high cost.

Manufacturers of museum equipment mainly use the following types of storefronts:

By the way of orientation in space:

- horizontal;

- vertical;

- wall-mounted

- a circular review.

By the method of installation:

-floor;

- Wall;

- hinged (suspended).

By type of construction:

- framed,;

- without frame.
The lower module can be "deaf" or with doors. The doors of the showcase can be

either swinging or sliding.

1.4.2 Review and analysis of prototype exhibition equipment
The National Museum of Natural History in Washington is one of the world's
most famous local history museums.
Figure 16 shows a way of exhibiting marine representatives of the animal world.
This kind of exhibiting differs by the arrangement of flat exhibits vertically on the
exhibition stand. Thus, there is a significant reduction in the area occupied by the
exhibition equipment in comparison with the horizontal arrangement of the exhibits, which
is an indisputable advantage of this method of supply. Large objects should be placed

higher, and smaller ones at eye level.

In the framework of developing the exhibition space, it is proposed to apply this

method of exhibiting objects of Kulai culture.
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Figure 16 - Exhibition at the National Museum of Natural History. Washington
D.C. [10]

Figure 17 - Stepwise arrangement of minerals and vertical labels [11]

Stepwise arrangement of exhibits can be observed on figure 17. The main
advantage is an opportunity to place labels under each exhibit (on a vertical plane).

Yeltsin Center is one of the newest Russian museums. It was opened in 2015 in
the city of Yekaterinburg. The exhibition was created by the American Agency for
Museum Design Ralph Appelbaum, who won the competition among more than 20
companies [12].
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Figure 18 shows the exposition stand, which can be used as a prototype of the

projected exhibition equipment.

Figure 18-Stand with built-in display cases and infographics [12]
Exhibition "20 Costumes for Russia. Spanish designers - a dialogue with
literature." is shown in figure 18. The organizers of the exhibition were the Ministry of
Culture of Spain, the Spanish Institute of Foreign Trade, the Instituto Cervantes and the

Association of Fashion Designers of Spain [13].
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Figure 19 - Application of glasses with illumination to place information about exhibits [14]

Vertical light boxes (Figure 19) with information about the exhibit demarcate
space. Advantage is the transparency of the stands, which facilitates space.

Cleveland Art Museum

Interactive display (Figure 20) is a good solution for awakening the interest of
young visitors to the museum. The possibility of interaction with the ancient worlds
certainly positively affects both the emotional background in the hall and the cognition of

the exposition in general.
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Figure 20 - Interactive display in Gallery One / Cleveland Museum of Art [15]

1.4.3 Review of exhibition equipment and modern technologies for
information navigation

In modern museums various ways of presenting information are used. This
subsection covers some technical devices for acquainting themselves with the thematic
content of expositions.

Touch screen kiosks and information displays

For visitors who prefer to view the expositions themselves, museums usually offer
touch screen kiosks or 42-65 inch (large) information displays. They contain information
about exposure, navigation through exhibits and other background information [16].

Digital signage screens have become a common solution, which can be located
both in the main hall and in the entrance area of the museum - the lobby, which should
be given due attention to help the visitor to build his route and navigate in space (Figure

21) . Recently, screens make interactive, which is much more attractive to visitors.
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Figure 21 - Interactive panel in the Tea House of the Summer Garden. St. Petersburg

Virtual guide
One of the non-standard solutions for conducting excursions without a guide is the
"virtual guide" system. This is a means of displaying video information, on which there is
an animated character narrating the history of exhibits. It is the common link for the whole
museum, participating in different expositions. The virtual guide can be either two-
dimensional (drawn) or three-dimensional (volumetric). In this case, it is absolutely not
necessary to abandon the "live" guide, since the animated hero can unobtrusively
present interesting information.
Audioguides for individual excursionists
For individual excursionists in modern museums, it is customary to use audio
guides.
Audio guide is a portable individual audio device for playing audio (sometimes
video) content. Audioguides are of two types: manual and automatic.
A wide application of audio guides allows the museum:
- conduct excursions in various languages without engaging interpreters;
- not expect a set of groups, allowing single visitors to get acquainted with the
exposition in full;
- make information about the exhibits universal;
- save money on the work of guides.
Information is downloaded in several languages in the memory of an audio guide.
The choice of language is made by the user. The convenience of the audio guide is also
that the visitor can listen to information at the right pace, he can pause the tour, return to
the already listened block, listen to information selectively.
The newest models of audio guides are equipped with an LCD display and are
able to broadcast not only audio, but also video information related to this exhibit: photos,
videos, etc. Ultimately, it can be a compact handheld computer with a screen that

displays audiovisual information about the exposure. With this device, you can initiate, for
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example, a game-excursion with children - the child will need to find a set of certain items
in the museum and at the same time get interesting and important information about

them in a game form.

Smart Museum Technology

Further logical development of audio guides is Smart Museum phone application
[17].

Now almost all visitors of museums, especially young ones, own modern portable
gadgets - mobile phones, smartphones, tablets, smart clocks, etc.

Smart Museum application users can install it for free on their gadget, which will
allow them to get information about any exhibit at a qualitatively new level (Figure 22). To
do this, the visitor just needs to point the camera of his device to the QR-code of the
exhibit (analog of the barcode), which is usually applied to a special paper label located
next to the object, and the visitor will hear an audio-story about the exhibit right away,
read the information and see photos, videos, graphics, hear music and the like.
Sometimes exhibiton objects are QR-codes themselves. Museum website or specialized
databases can also serve as a source of the data [16].

SAmsunG

Figure 22 - Smart Museum Technology

Smart Museum application provides the museum with:
« an effective channel for communication with visitors;
* relieves of the need to cover the whole museum with a Wi-Fi network;
« adapts all museum content for correct display on mobile devices;
* gives an opportunity to keep the archive of exhibitions;
* provides a variety of statistics about exhibits and visitors.

Smart Museum application provides a visitor with:
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- ability to quickly receive video, audio, photos, text information about the exhibit;
- ability to choose a language;
- ability to share information with your friends on social networks;
- access to information in your personal account for further careful study;
- absence of costs for Internet traffic when downloading the application and content.
Electronic labels
Interactive electronic labels based on small touch monitors (6-7 inches diagonally)
are a modern and popular technology that allows you to replace the classical signatures
under the exhibits with an animated story, accompanied by a video sequence and
allowing the visitor to interact with the information being submitted through touching the
monitor. This allows you to visualize the exhibit in the environment where it was used, to
understand its historical or artistic value. In essence, such a monitor is a functional
analog of the QR-code, which implements the function of the Smart Museum but does

not require the presence of a gadget from the visitor.

Conclusions on the subsection

Sensory control of displays is not the most hygienic way of presenting information.
Similarly, by providing audio guides the museum should take care of the safety of
visitors.

One of the main advantages of these tools is the availability of content translated
into different languages.

With the use of the technologies described above the museum's scientific
personnel are hardly involved in preparing information for audio guides, the Smart
Museum system, electronic labels.

The role of identifying the target audience

The exhibition is designed for a wide range of visitors, but the target audience can
be, depending on the excursion support and cultural and educational programs, middle
and high school students, historians, archaeologists, designers, advertising managers
and PR-managers of Tomsk universities, small family groups. It would be good for
students to provide them with an opportunity to conduct training sessions on the
exhibition site.

For a deeper study of the given topic, designers should also provide a "dive zone"
for discussing the etymology and development of culture on the basis of archaeological
research. These comfortable automated workstations, beautifully decorated and

containing in a visual form all the information provided by the museum methodologists on
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the exposition - for the interested visitor, as well as more playful cognitive content - for

the children audience. Figure 23 shows an xample of a workplace.
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Figure 23 - "Immersion zone"

At the same time, one should keep in mind the peculiarities of visitors with
disabilities, for which the tactile way of "reading" the exposition, which requires the
presence of copies, must be taken into account. The range of cultural and educational
support for the exhibition will largely depend on the elaboration of programs, various
events (creative meetings, workshops, participation of teams working in the style of
ethnic tradition, etc.).

Older people will probably go to this exhibition with more willingness, because
everything for them there will be understandable and familiar, but for a modern youth
audience that includes children of school age, preschool age, as well as all young and
family people of pre-retirement age, modern way of information delivery is required.

Attracting the younger generation, one must remember the reliable protection of
museum exhibits, those that are direct evidence of historical events. Good museum
showcases solve the following problems: firstly, showcases for the museum allow for a
good examination of the exhibit, and secondly protect it from too active art lovers.

Conclusions on the research chapter

Thus, various artistic analogues of exhibition equipment were considered in the
research chapter. Also, standard solutions used in showcases with extensive experience
in the design of exhibitions and equipment for them were shown. However, most of the
showcases produced look rather obsolete and inconspicuous, but this is the basis for
designing exhibition equipment. Also upgraded versions of expositions are considered.

According to the analysis of exposition types conducted, the need to create a
universal modular equipment that can easily be transformed under any theme of the

exhibition is identified.
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Exhibition equipment must meet ergonomic requirements. In this regard, in the
future work should be done ergonomic analysis and on its basis to create a functional
diagram of equipment.

It is important to use environmentally friendly materials and modern technologies
in design.

Taking into account the specificity of the target audience, there is a need for using
copy artifacts for tactile reading of the exposition.

Requirements for the projected exhibition equipment:

-modularity;
-universality;
-transformability;

- ergonomics;

- Reliability and safety;
-Technology;
-ecological nature.

Additional functions:

- storage of objects;
-exposure navigation.

Tasks fulfilled

Since this chapter was an analytical review of the analogs, the requirements for
the exhibition equipment were also formulated. Functional concept of exhibition
equipment was developed. Approbation on the example of the exposition of Kulai culture
was made according to the identified requirements.

Also, various existing methods and technical means of presenting information in
the museum, such as electronic labels, touch-screen kiosks and information displays,
virtual and audio guides, Smart Museum technology (scanning of exhibits), and even the
possibility of virtual reality application were considered.
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