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PE®EPAT

[TosicHuTenpHas 3aMCKa K BBITYCKHOW KBaNU(UKAIIMOHHOW paboTe BBIMOJ-

HEHa Ha 52 CTpaHMIIaX, COJEPKUT 26 pucyHkoB, 1 Tabnuily, 27 UCTOUHUKOB JTUTE-

patypsl.
Kirouesbie ciosa: BUPTYAJIBHBIN TYP, HOBOYPAJILCKUIM UCTO-

PUKO-KPAEBEJTUECKUI MVY3EH, TAHOPAMA, TTAHOPAMHAS CHEM-
KA.

O0beKTOM HCCIeOBAHMA BBITYCKHON KBAaTM()PUKAIIMOHHON PaOOTHI SBIIS-
ercst HoBoypanbCKkuil HICTOPUKO-KPAEBEAUECKUN MY3€EN.

IIpenmeTom Hcciieq0BaHMs SIBIISIIOTCS MaTepHalibl JJISI CO3/IaHUSI BUPTY-
aJbHOTO TYypa.

Heab BeIMYCKHOM KBAIM(PUKALMOHHON pabOThl — pa3paboTaTh BUPTYasb-
HBII Typ 110 OCHOBHBIM 3as1aM HOBOYpalibCKOTO HCTOPUKO-KPAEBETUECKOTO MY3€s.

B cooTBeTCTBUU C MOCTaBICHHOM 1IEIbI0 B padOTe PEIICHBI CIETYIOUIUE 3a-
Jayu:

® [IpOaHAJIU3HPOBAHA JINTEPATYPA, UHTEPHET-UCTOYHUKHU IO TEME HUCCIe-
JIOBAHUS M aHAJIOTUYHBIE BUPTYaJbHBIE TYPHI,

® TIpoBeJeH 0030p CPEACTB pa3pabOTKU BUPTYAIbHBIX TYPOB M BBIOpAHBI
HEO0OXOMMBIE CPEICTBA JIJISl Peaslh3alliig,

® [IOJrOTOBJIEHBI MaTepHayibl, HEOOXOAUMBIE ISl Pa3pabOTKU BUPTYallb-
HOTro Typa: oTorpaduu, UHTEpaAaKTUBHAS KapTa, 3BYKH, TAHOPAMBI,

®  CO3/1aH BUPTYAJIbHBINA TYD.
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BBEJAEHUE

B Bek mmpoxoro mpuMeHeHHss WH(OPMAIIMOHHBIX TEXHOJIOTHH CIIeIualIi-
CTBl OTMEYAIOT TEHICHIIUIO CHIDKEHUS Y MOJIOJIBIX JIFOIeH WHTepeca K MOCEUICHUIO
KyJbTYPHBIX YUPESKICHUI II000TO BHIA M HanpasieHus. [y my3eitHoro cooOrie-
CTBa OJHOM W3 TIABHBIX 33/1a4 CTAHOBHTCS TPUBJICUCHHE MOJIOJIOTO MOKOJICHHS B
My3€l U OJIHUM W3 IyTeH PEIIeHUs] STOW MPOOJIEMbI MOXKET CTaTh BUPTYAIN3aIU
MY3EeB.

BupTtyanbHbie Typbl CTadu OJHUM H3 YOSIUTEIBHBIX U HHTEPECHBIX CIIOCO-
0oB mpezacTaBieHust nHPopMaru. braromapst UM y 3puTens CO3IaeTcsl BIievyaTIie-
HHUE TPUCYTCTBUS, YTO JTA€T BO3MOKHOCTh IOTPY3UTHCS B MY3€HHBIN MUp, HE BbI-
xojs u3 noma [8].

BupryanbHblii My3eld MOXET BMECTUTh B Ce0sl MHOXKECTBO INPEIMETOB H3
My3eHHOTO (POH/IA U IPYTHX 00BEKTOB KYJIbTYPHOTO HACIICIUSI.

TexHosorust BUPTyaaM3allid My3eWHBIX (DOHIOB TO3BOJISIET IMYTEIIECTBO-
BaTh MO BUPTYAITBHBIM MY3€5IM U JIFOOOW YacTH CBETa, HE BBIXOJIS U3 IOMA.

BupTyaibHbIie Typhl O3BOJISIOT IIEPEMEIIATHCS 110 3a71aM, KOJUICKIUSIM, BbI-
CTaBKaM, MOJy4aTh HEOOXOAMMYI HH(MOPMAIHUIO HCTOPUYECKOH, KYIbTYpPHOI
HAIPaBJIEHHOCTU B peajbHOM BPEMEHH, IPUOOIIAIOT MOJIOA0E MTOKOJIEHUE K cdepe
KyJBTYPBI U COOTBETCTBYIOT MX CIIOCO0aM BOCTIPUATHS MH(POpMAIIHK.

['MaBHBIM JOCTOMHCTBOM BHUPTYaJbHBIX TYPOB SIBISIETCS MX OCTYITHOCTH H
BO3MOKHOCTH JICTAIBHOTO PACCMOTPEHUS JKCIIOHATOB. B KaxkiaoMm ydeOHOM 3aBe-
JICHUU MMEIOTCS MYJbTHMEIUNHHBIE CPENCTBA OOYUSHHS, TPU TOMOIIHA KOTOPBIX
JOCTYIl K BUPTYaJbHOW CpeJie CTAHOBUTCS BO3MOXKEH B CTEHAX y4eOHBIX 3aBejie-
HUM.

Takue Typsl JalOT BO3MOKHOCTh JIMCTAHIIMOHHOTO O3HAKOMJICHUS C O0OBEK-
TaMH KyJbTYPHOTO, HCTOPUYECKOTO HACIEAWs, YTO B CBOIO OYEpPEAb MOBBIMIACT

ypOBEHb HHTEpEca K My3eiHoM cdepe [7].



HoBoypanbCknili HCTOPUKO-KPACBEAYECKAM My3€H Hadall MPOLECC BUPTYa-
JU3alUU CBOMX (DPOHIOB HECKOJBKO JIET Ha3aJ C pa3padOTKH BUPTYaIbHON BBI-
cTaBku «Bcs ku3Hb — Hayka», KOTOpask OXBaThIBa€T MH(GOPMAIMIO O 3aKPBITHIX
TepputoprabHbIX oOpa3zoBanmsx (3ATO) CeepanoBckoi obinactu, 00 UCTOpUU
cTaHoBiIeHUs Topoja HoBoypanbcka U «YpaabCKOro 3JI€KTPOXMMUYECKOTO KOM-
ounara» (YOXK), a Takke 0 MOYETHBIX Ipaxkaanax ropoxa [13].

[larast B HOTY CO BpEMEHEM, MY3€i €XKEroJHO IMpeajaraeT HoBble (HOPMBI
BOCIIUTATEIBHOM PabOThl, B TOM YHMCJI€ BUPTYaJIbHbIE TYPhl, (HOPMHUPYIOLIUE Y TO-
CETUTENICH KOMIIETEHIH, CBI3aHHBIE C OCBOCHUEM COLIMOKYJIBTYPHOTO BUPTYallb-
HOTO MPOCTPAHCTBA, BHIOOPOM MyTH COOCTBEHHOTO KYJIBTYPHOTO PAa3BUTH.

BuptyanbHbie Typhl SBISIIOTCS HOBOM peaibHOCTbIO B pa3BUTUU My3es. Oc-
HOBAaHHbBIC HA peasIbHBIX 3KCIOHATaX, OHMU, HAXOAsICh B ceTH MHTepHeT, paciupsi-
10T BO3MOXXHOCTHU TOJIb30BaTEIEH, HO MPU 3TOM COXPAHSIOT UCTOPUYECKYIO BaXK-
HOCTb M PYHKIIUU MY3el.

B 2016 rony pykoBOACTBOM My3esl OBIIIO MIPUHSATO PEUICHUE O MPOIOHKCHHUH
paboThI MO BUPTyaIU3allMK, B TOM YKCIIE€ PEIIEHNE O CO3JaHUU BUPTYaIbHOTO TY-
pa 1o OCHOBHBIM 3aJIaM.

Jlist co3nanusi BUPTYajibHOTO Typa HEOOXOJUMBI CPEICTBa pa3pabOTKH, KO-
TOpbIE CMOTYT OO€CIEeUYUTh IMOJHOLEHHOE HANOJHEHUE KOHTEHTOM, oOecreurBa-
IOLIME KaueCTBO BUPTYAJIbHOTO Typa (HaJMYHe TOUEK Mepexojia, IIIaBHOCTh Iepe-
MEUIEHUH, BO3MOKHOCTh 3BYKOBOTO COMPOBOXKACHHS, HHTEPAKTUBHOCTD U T.1.), a
Tak)Ke TIIATeIbHOE TUIAHWPOBAHUE W MOJTOTOBKAa MaTepuajoB (O0TOOp MMEIOIINX-
cs, cheMKa (hoToMaTrepualoB, ux oopadbotka u T.1.). KauectBeHHO pa3paboTaHHBIN
BUPTYaJIbHBIM TYp MOBBIIIAET YPOBEHb MHTEpECA K MY3€l0, CIIOCOOCTBYET hopMHU-
POBAHUIO UMHIKA My3€sl KaK COBPEMEHHOT0, UYIIETO B HOTY CO BPEMEHEM yupe-
KIACHUS KyJIbTYPBI.

O0BbeKTOM MCCIe0BAHUS BBIMYCKHOW KBAIM(PUKALMOHHON pabOTHI SIBIS-
ercss HoBoypanbCkuil ICTOPUKO-KPAaEeBEAUYECKUN MY3€EH.

IIpeaMeromM uHcciIeI0BaHMS SBJISIOTCS MaTepuaibl JJIs CO3JAaHUS BUPTY-

aJBHOTO TYypa.



Heab BeIMyCKHOW KBAM(PUKAIMOHHON pabOThl — pa3paboTaTh BUPTYalb-
HBIM Typ MO0 OCHOBHBIM 3as1aM HOBOYpalibCKOTO HCTOPUKO-KPAEBETIECKOTO My3el.

JUiss AOCTMKEHHS TTOCTABJIICHHOW IENH HEOOXOIUMO PEIIUTh CIEAYIONINe
3aja4u;

® POAHATU3UPOBATH JUTEPATYPy, WHTECPHET-UCTOYHUKHU TIO0 TEME HCCIIe-
JIOBaHUS U aHAJIOTHYHBIC BUPTYaJIbHBIC TYPHI;

® TIPOBECTH 0030p CPEICTB pa3pabOTKU BUPTYaIbHBIX TYPOB M BHIOpATh
HEO0OXOMMbIE CPEICTBA JIJISl Peaslh3allii,

® TI0JIFOTOBHTH MaTEPHAJIbI, HECOOXOIUMBIE SISl Pa3pabOTKH BUPTYaJTLHOTO
Typa: pororpaduu, HHTEepaKTHBHAS KapTa, 3BYKH, TAHOPAMBI;

®  C03JaTh BUPTYAJIbHBIN TYP.



1 TEOPETUYECKHE OCHOBBI PASPABOTKH
BUPTYAJIBHOI'O TYPA

1.1 TlonsiTHe BUPTYaJBHOIO Typa

Okckypcuu Bo3HukIM B KoHIe X VIII — nauane XIX Beka xkak metozn oOyue-
HUS, CIIOCOOCTBYIOIIMI Pa3BUTHIO HAOIIOAATENIBHOCTU, HABBIKOB CAMOCTOSITENb-
HOU paboThl y yuamuxcs. OHA BHEAPSUIUCH B yU4E€OHBIN TTPOIIECC MPOTPECCUBHBIMU
negaroram 3anaaHoi EBpomnsl n Poccuu, BBICTyNaBIIMMH NPOTUB CXOJACTUKHU B
npenogaBannu. B Ttedenun XIX Beka 3KCKypCHU IMOCTEIEHHO CTAHOBATCS Opra-
HUYHOM YacThIO Y4EOHOTO mpoIecca B MKojae. MHOTHE ydeHbIe-THIaKThl (TaKkue,
kak [L.W. ITuakacucteiii, N.I1. Iloanaceiid, E.4A. I'onant, B.B. I'onyOkoB 1 MHOTHE
Apyrue) o0pamanmck K 3KCKYpCHsIM Kak 0THOM u3 (hopM ydueOHoii paboTsr [1].

CI10BO «3KCKypCHs» MPOUCXOJIUT OT JIATHHCKOTO «3KCKypcuoy». B pycckuit
S3BIK ATO CJIOBO MPOHUKIO B XIX Beke M MmepBOHAYaIbHO O3HAYaAJIO «BbIOETaHUE,
BOCHHBIN Haber», 3aTeM — «BBbUIA3Ka, MOE3/Ka». B pa3Hbie BpeMeHa B TEPMUH
«OKCKYpCHM» BKJIAJIbIBATIM pa3Hoe cojaepxaHue. Paznuuune QopMynnpoBOK oTpa-
YKAJIO pa3iInuKe BO B3IIIAIAX HA 3KCKypcuro. Ho MEHSUIHCh HE TOJNBKO B3IJISbI HA
9KCKYPCHIO, MEHSJIaCh OHA cama Kak SIBJICHHE OOIIEeCTBEHHOW )KU3HU [6].

CeromHsl 3KCKypCHsi — 3TO METOJIUYECKH MPOAYMAHHBIM MOKa3 JOCTONPH-
MEUYATENbHBIX MECT, TAMSATHUKOB UCTOPUH U KYJIBTYPbL, B OCHOBE KOTOPOTO JICKUT
aHaJIM3 HAXOMSIIUXCS Mepe]] ra3aMyu 3KCKYPCaHTOB OOBEKTOB, a TAKXKE yMEIbIN
pacckas 0 COOBITHSIX, CBI3aHHBIX C HUMH.

B cBs3u ¢ BHeapeHHEM HOBBIX MHGOPMAIIMOHHBIX TEXHOJIOTHA B IPOIIECC
o0pa30oBaHusl CYIIECTBEHHO M3MEHWICS MOAXOJ K AKCKYpPCHUSM, BO3HUKIM HOBBIE
BHUJIbl DKCKYPCU — BUPTYaJIbHbIE, UHTEPAKTUBHBIE IKCKYPCUU, KOTOPBIE 3aTEM
00BETUHSIOTCS ¥ CTAHOBSITCS BUPTYaJIbHBIMH TYpaMHu.

CornacHo cI0Bapr0 MHOCTPAHHBIX CIIOB PYCCKOTO fI3bIKA CIOBO «Typ» (¢p.

tour) o3HauaeT Kpyr, Kpyrosoe aBrkeHue [22].



TepMuH «BUPTYanbHBIN» TPOUCXOAUT OT aHTIIHMICKOrO cioBa virtual (moxo-
KU, HEOTIIMINUMBIN).

BuptyanbHblii Typ HpencTaBiisieT coOOM COBOKYMHOCTh HECKOJIBKUX, 00b-
€IMHEHHBIX B CMBICIOBYIO IMOCIIEIOBATENFHOCTD C(PEPUUECKUX MAHOpaMa, MEXIY
KOTOPBIM B IPOIIECCE TPOCMOTPA MOKHO BU3YAIbHO «IIEPEMEIIATHCS, UCTIONb3YS
cCHelMaibHbIe MEePEX0/ibl U B3aUMOJACHCTBOBATh C OOBEKTAMU, SBJISIOIIMMUCS Ya-
CTBIO M300pakeHHUS, C IEJIBIO MTOJTyUICHHUS JOMOJIHATEIbHON HHpopMaruu [4].

[TepBbie BUpTYyalIbHBIE MY3€M CTalu NMOABIATHCS B MHTEepHeTe B 1991 rony.
Onu mpeactaBisiii co60i HeOOJbIIME CalThl ¢ MHGOPMAIIHEH O caMOM My3ee, O
ero reorpauueckoM IMOJIOKEHUU U pekuMe padoThl. B manmpHeliiem Ha cTpaHU-
1[aX BUPTYaJbHBIX MY3€€B CTAJIU MOSBIATHCS BUPTyalbHbIE 3KCIO3UIIMU. MHOTHE
My3€U CO3JaBajl HECKOJIBKO BUPTYaJIbHBIX 3KCHO3ULUNA U OOBEAUHSIIA UX B BUP-
TyallbHble SKCKypcuu. B HacTosiee BpeMsi KOJIMYECTBO U TIIyOMHA U3JI0KEHHOIO
MaTepHaa, J0CTyIMHOro yepe3 ceTb HTepHET, HempepbIBHO PaCTET, U BO3MOXKHO,
YK€ 4epe3 HECKOJbKO JIET CBOM COOCTBEHHBIE BUPTYajbHbIE IKCKYPCHUH U TYpPBI
OyayT UMeTh Bce My3en mupa [26].

CoBpeMeHHbIE BUPTYAIbHBIC TYPhI SBIISIOTCS OJUHUM U3 CaMbiX d(PPeKTuB-
HBIX W HarJIAJHbIX Ha JaHHBI MOMEHT CIOCOOOB MpeJ/ICTaBlIeHUs HMH(OpMaIuHu,
MOCKOJIBKY OHU CO3JAI0T Y 3PUTEIIS MOJTHYIO UILTIO3UIO TPUCYTCTBHUS.

BupryanbHblli Typ, NpeACTaBISAIONUNA COOOW HECKOJBKO OO0BEIMHEHHBIX
MEXy COO00M MyJIbTUMEIUMHBIX (pOTOMaHOpPAM, MOXKET coaepkaTh BUACO, (HOTO,
TEKCT, HHTEPAKTUBHBIE 3JIEMEHTHI: BCILIbIBAIOIINE WH()OPMALIMOHHBIE OKHA, MOsIC-
HSIOILIUE HAIIUCH, TpadUuecKy 3JIEMEHTHI yIpaBieHus U T.1. B oTiuuue ot mpo-
CTOTO BUEO UM 00BbIYHOM cepuu (pororpaduii, BUpTyalibHbIE Typbl 00J1aaI0T WH-
TEPaKTUBHOCTHIO

B xoz1e BUpTyanbHOT0 MyTEIECTBUS MOMKHO:

® MPUOJIU3HUTH WM OTIATUTh KAaKOW—THO0O0 OOBEKT;

® OIJISAETHCS IO CTOPOHAM;

® MOAPOOHO PaCCMOTPETh OTAENbHBIC IETAIN HHTEPhEPA,

e 0003peTh NaHOpaMy U3/AJIEKa;



® TIOCMOTPETh BBEPX—BHU3;

e TPHUOITU3HUTHCS K BEIOPAHHOUN TOYKE WU YJIATUTHCS OT HEE;

® uepe3 aKTUBHBIE 30HBI IEPEMECTUTHCS C OJTHOM TTAaHOPAMBI Ha IPYTYIO.

U Bce 3TO MOXKHO JielaTh B HYKHOM TEMIIE U B MOPSAKE, YIOOHOM ISl KOH-
KpeTHoro 3putens [3].

Bce 310 coznmaer y moceturens «3pQGeKT MpUCyTCTBUS — SIPKHE, 3allOMH-
Haroluecs 00pas3bl U MO3BOJISIET MOJIYYUTh HamboJiee MoJpoOHYI0 MH(OpMaIuUIo
00 oOBeKTe.

BuptyanbHbiii Typ, KOHEUHO, HE 3aMEHUT JIMYHOTO MPUCYTCTBUS, HO TIO3BO-
JIUT MOJYYUTh JOCTATOYHO MOJIHOE BIEYaTieHHue 00 M3yyaeMoM oObekTe. Takoi
Typ UMEET PSiJl IPEUMYIIIECTB TIEPET TPAAUIIMOHHBIMU YKCKYPCHUSIMHU:

e oO0ecreynBaeT BO3MOXHOCTb, HE TMOKHJAas Y4yeOHOTro KaOWHETa WIIU
KBapTHUPHI, TTIOCETUTh W MO3HAKOMUTHCS C OOBEKTAMH, PACIIOJIOKEHHBIMH 3a TIpe-
JielIaMy TOpoJia, 00JIaCTH U JIaXKe CTPAHBI;

® TI03BOJISICT 32 OJUH YPOK MOCETUTHh HECKOJIbKO 00BEKTOB: MY3€€B, 3aIl0-
BEJIHUKOB, IPUPOJIHBIX COOOIIECTB;

® TIOMOTaeT O3HAKOMHUTBLCS C METOJaMHU IIOMCKAa, CUCTEMAaTH3aluu U
HaTJISIIHOTO TIPEICTABICHHS HHPOPMAIIMH C TIOMOIIBIO KOMITBIOTEPA;

e o0ecreynBaeT JOCTYITHOCTh, BO3MOKHOCTh ITOBTOPHOTO TIPOCMOTDA,
HaIJISTHOCTh ¥ MHOTOE JIPYTOE;

® TI03BOJISIET 3PUTENISIM B XOJI€ BUPTYAJILHOTO Typa HE TOJIBKO BUIETh 00b-
€KThI, HA OCHOBE KOTOPBIX PACKPBIBAETCS TeMa, CIBINIATh 00 3TUX 00BEKTaX HE00-
XOIUMYI0 WH(MOPMAIMIO, HO M OBJIAJECTh NMPAKTUYCCKUMH HABBIKAMH CaMOCTOSI-
TEJILHOTO HAOJIIOICHUS U aHAJIN3a;

® TIPEIOCTABISACT JIOAIM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS
BO3MOYKHOCTH TIO3HAHUS OKPY’KAOIIETO MHPA.

[Tonb3oBaTeah MOXKET JBUTaThCS MO MOMEIICHUIO/MECTHOCTH, HAXKUMasi Ha
CTPEJIKU, UCIOJIB3Ysl KapTy (IUIaHbl MOMeENIeHU) uiau MeHi0. OOBEKThl B BUPTY-
QIBHOTO Typa MOTYT CHa0XaTbCsi MHPOPMAIMOHHBIMH KOMMEHTApUSIMU U CCBLI-
KaMH, BO3MO>KHa BCTaBKa MYJIbTUMEIMMHBIX AJIEMEHTOB (My3blKa, BU€0). Bece 310
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MO3BOJISIET MCTIOIB30BATh TEXHOJOTUIO BUPTYATHHOTO Typa ISl CO3/IaHUS Pa3inud-
HOT'O POJIA PEILICHHN.

C noMonipi0 BUPTYyaJIbHBIX TYPOB MOKHO COBEPIIUTH IKCKYPCHIO 1O HUCTO-
PUYECKUM M KYJBTYPHBIM MecTaM (TMaMSATHUKH apXUTEKTYPhlI, MY3€H, BHICTABKH),
HE BCTaBas M3-3a KOMIIbIOTEpa. BUpTyalibHOE MoceuieHue KapTHUHHBIX Trajepeu,
BBICTABOK CKYJIBITYP, IPOMBIIUIEHHBIX U TOPTOBBIX BHICTABOK TOMOKET MOAPOOHO
03HAKOMHTHCS C IKCIIO3UITUEH TeM, KTO HE CMOT MOOBIBaTh HAa HUX, a TaKXKe Oy/eT
MOJIE3HO AJiA OYIyIIMX YYAaCTHUKOB BBICTABOK, MOXET OXBAThIBaTh KOJIJIEKIIUH,
HAXOJISAIIUECS B 3alIaCHUKAX MY3€esl JOJITHE TOIBI.

Hcnonp30BaHre COBPEMEHHBIX TEXHOJIOTHH IMO3BOJSIET CHUMATh KPYTOBBIE,
WK nmaHopaMHuble ¢otorpadguu. Takue CHUMKH MO3BOJIAIOT CMOTPETh BO BCE CTO-
POHBI BOKPYT TOYKH CHEMKH H JTAI0T BO3MOXKHOCTD B JIETAJISX 00CIIEI0BATh CHSITHIC
OOBEKTHI.

Caiit, Ha KOTOpOM pa3MmelnieHa chepuyeckas MmaHopama WM BUPTyajbHas
9KCKYPCHS, BBITIIAIUT 00Jie€ COBPEMEHHO U TIPUBJICKATEIBHO VISl TIOCETUTEIICH.

Campim monysisspabiM popmatom 3D-manopam siBasiercst Flash (daitnbr ¢
pacmmpennem .swf). [TanHopambr B TakoM (popmaTe MOKHO JIETKO BCTAaBUTh Ha BEO-
calT, OJOr WM B MHTEPAKTUBHYIO Mpe3eHTaluio. Swi-¢aiia MOXKHO Jerko ot-
KPBITh OTJICJIBHO TIpH momoiu OecratHoi nporpammbl Adobe Flash Player nu6o
B MHTEpHET-Opay3epe.

Cdepuueckas mpoekuus (3KBUAUCTaHTHasA, equirectangular, sphere) moiy-
YaeTCsl «Pa3BOPOTOMY» MOBEPXHOCTH Chephbl Ha TUIOCKOCTh. Takasi MPOEKIUs M03-
BOJISIET TIOKa3aTh M300pakenne ¢ oxBatoMm 360x180, ogHaKo, IIEHOW CYIIECTBEH-
HBIX UCKXEHUH. DTa MPOEKIUS YacTO UCIIONB3YETCS JIUIS XpaHCHUS chepuuecKux
naHopaMm. YacTHBIM cllydyaeM TaKuX MaHOpaM SIBIITIOTCS CHUMKH, CIIeTIaHHBIC MPHU
MOMOIIM OOBEKTUBOB THUIIA «PHIOUH TJ1a3», 0COOCHHO €ro Pa3HOBUIHOCTEH, Aaro-
X U300pakeHue B Kpyre ¢ yrioM oxsata 180°.

[TaHopampl, TTOJTy4EHHBIC MTyTEM CIIMBKM MHOXKECTBA CHUMKOB, CHUMAIOTCS
C TIOMOIIBIO CHEIUATBHBIX MTAHOPAMHBIX TOJIOBOK IITAaTHUBA, YTO IMO3BOJIICT M30e-

JKaThb I1apajuiakca.
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Cdepuueckas maHopama (BUpTyasibHas mnaHopama, 3D-manopama) mpen-
CTaBJIsIeT co0OM OJMH M3 BUAOB MaHopaMHO# (ororpadun. [IpennasnaueHa ona B
NEepBYIO OYepe/b NI MOoKa3a Ha KoMIbloTepe (IpU MOMOIIM CIEUUaIbHOTO MPo-
TPaMMHOTO O0OeCTieueHus).

B ocHoBe cdepuueckoil maHoOpambl JIEKUT COOpaHHOE W3 MHOXKECTBA OT-
JIeTBHBIX KaJIpoB U300pakeHue B cepruyeckoi (3KBUIUCTaHTHAs, equirectangular,
sphere) mim KyOndeckoil MPOEKIUU. XapaKTepHOI 4epToil chepuuecKux maHopam
SBJISIETCS MaKCUMAaJIbHO BO3MOJKHBIM yroji 0030pa npoctpancTBa (360x180 rpany-
COB).

B cBs3u ¢ Tem, uTo cpepuueckas mMpoeKUsi BHOCUT crienuuyeckue ucka-
YKEeHUs B n300pakeHne (0COOCHHO B BepXHEW M HIDKHEH yacTu), chepuyeckue mna-
HOpPaMBbI MMPAKTHYECKN HUKOTAa HE IEMOHCTPHUPYIOTCS B IIE€YATHOM BHJIC WJIA B BH-
1e 00bIYHOTO Irpaduyeckoro Gaiina.

OCHOBHBIM C€IOCOOOM JIEMOHCTpAllMU SIBJISIETCS BU3yalW3allds Ha OCHOBE
texHonoruit flash (camsiit pacmpoctpanennsiit), QuickTime, DevalVR (ycrapes-
mue) Wik Java. Y 3putenst co3laeTcs WLTIO3US NMPUCYTCTBUSL BHYTpHU c(epbl, Ha
BHYTPEHHIOIO TIOBEPXHOCTh KOTOPOM «HATAHYTO» HM300paXEHHE OKPYKAIOIIETO
npocTpancTBa. [Ipu sToM onTudeckue mckaxeHus (chepuueckue abeppaiuu) He
BuaHBI. K TomMy ke, Kak mpaBujio, cepuyeckre maHopaMbl HaAENSIOTCS UHCTPY-
MEHTaMH YIIPaBJICHUS TPOCMOTPOM, MTO3BOJISIOIIMMHI U3MEHSThH HAIPaBJICHUE MPO-
cMoTpa (BBEpX — BHHU3, BIPABO — BJIEBO), a TaKXke MPUOJIMKATh WU OTIAJSATH
nu3zoopaxenue. brarogaps Bcemy 3TOMy 3pUTeNb BUTUT MECTO, TJI€ TPOU3BOMIACH
ChEMKa TaK, KaKk €CJIi Obl HAXOIUJICS TaM CaM.

bnarogaps npeacTaBieHHBIM BbIIIE OCOOEHHOCTSM BUPTYaJIbHBIE Typhl BOC-
TpeOOBaHbBI B CIACAYIONMINUX CIydasx:

1. Hcnonb3oBaHWe BHUPTyaIbHBIX TYpPOB [Isi TMOMOIIM JIIOJSM  C
OTPaHWYCHHBIMH  BO3MOXKHOCTSMH  3JI0POBBS.  Pe3yiabTaThl  HEIABHHX
UCCIENOBaHUM B cdepe B3aMMOCBSI3M KOMIIBIOTEPHBIX TEXHOJOTUW U JIIOJIEH C

(bU3MYECKUMU HEIOCTATKAMU MOKa3ajIH, YTO BUPTyaJIbHbIE TYPbl 3(PPEKTUBHBI JIJIs
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nepenaun  “HGOpPMAMM W, B HEKOTOPBIX CIydasxX, IIOHWKAIOT YPOBEHb
TPEBOYKHOCTH.

2. Hcnonp3oBaHWE BHPTYAIbHBIX TYpOB I JIIOJEH C HEJIOCTATKOM
CPEICTB.

3. Hcrmonp3oBaHue BHUPTYaJIbHBIX TYpPOB JUISl PEKJIaMbl W MapKETHHTA.
JIroqu dacrto, rmepea TeM Kak BBIOpATh CTPaHy JUIS OTJbIXa CMOTPST WH(OpMAIUIO
o ctpaHe B MHTepHEeTEe. A YTO MOXKET JIyYIlle pa3peKiaMHUpOBaTh CTpPaHy, 4eM
BHUPTYyaJIbHasl SKCKYPCHsI, KOTOpash BBI3BIBACT MHTEPEC U JKEJIaHUE YBHJICTh BCE 3TO
cOOCTBEHHBIMU IJIa3aMH.

4. Wcnonp30BaHWE BHUPTYAIbHBIX TYpPOB [UISI arcHTOB TYPUCTHYCCKHX
bupm.

5. Hcrnonb3oBaHue BUPTYAIBbHBIX TYPOB JJISl CTYJIEHTOB U IIIKOJIbHUKOB.

1.2 Heo0Xx0auMoCTh CO31aHUS BHPTYAJbHOIO Typa IS

HoBoypa/ibCKOro HCTOPUKO-KPaeBeI4ecKoro My3est

[Iponiecc Buptyanuzamuu cBoux (oHmoB HoBoypanbckuii HCTOPHUKO-
KpaeBeIYeCKUil My3eil Hadyall HECKOJIbKO JIET Ha3zaja ¢ pa3pabOTKU BUPTyaIbHOU
BBICTaBKU «Bcs XKU3Hb — HAyKa.

JlaHHasi BbICTaBKa OTKPBIBAET MeEpeJl 3puTeiaeM HUHGOPMAIMIO0 O 3aKPBITHIX
TEpPUTOPHAIbHBIX 00pa3oBaHusix CBepAJIOBCKOW U ceBepa YensOmHckoM o0na-
cteil. PacckaspiBaercss 00 0COOCHHOCTSIX BBIOOpA MECTHOCTH JIJISi CTPOUTEIHCTBA
3aKpBITHIX TOPOJIOB, 00 UCTOPUHU CTAaHOBJIEHUA ropojaa HoBoypanbcka u komMmOMHa-
Ta, a TAK)KE O MMOYETHBIX TpakaaHax ropoja [13].

My3seli MOCTOSHHO TpemyiaraeT HOBbIE (OPMBI BOCIHTATEIHLHON pPabOTHI,
dbopmupyloLIE y MOCETUTENEH KOMIIETEHLIMU, CBSI3AHHBIE C OCBOECHHUEM COILIMO-
KYJIBTYPHOTO BUPTYaJIbHOTO IMPOCTPAHCTBA, BHIOOPOM IyTH COOCTBEHHOI'O KYJIb-

TYPHOTO Pa3BUTHSI.
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BupTyanbHble BBICTABKH SBIISIFOTCS HOBOWM PEANIBHOCTHIO B PA3BUTHHU MY3€s,
pPaCIIMPSAIOT KPYT BO3MOKHBIX IIOCETUTENEHN, COXPAHSIS UCTOPUUYECKYIO BAXKHOCTD U
byHKIIUU My3es.

B 2016 roay pykoBOoACTBOM My3esi ObLIIO IPUHATO PEIIEHUE O CO3AAHUU Ce-
PHUHU BUPTYaAJbHBIX 9KCKYPCHI 10 OCHOBHBIM 3aJIaM MY3€sl.

Pa3menienHas Ha caifte my3esi, BUpTyallbHasl SKCKYpCUS YKPACHUT CAlT U Mo-
MO>KET €ro MOJIb30BaTEIAM:

1. O3HaKOMHTBCS C IKCIOZUILMSIMHU MY3€sl HETIOCPEACTBEHHO HA YPOKE WIU
JI0OMa, BBITIOJHSSI CAaMOCTOSITENIbHOE 3aJaHKe, WK paboTas HaJ UHIUBUAYaIbHBIM
IIPOEKTOM.

2. PealuCTMYHO MOCMOTPETh HSKCIOHAThI, IMOJIYYUB MPU 3TOM ayAHO-
nHpopmaIuio (KOMMEHTApUU BUPTYAITLHOTO SKCKYPCOBO/IA).

3. VYHuukaibHOe oO(QOpMIIEHHE BUPTYaJIbHOM OSKCKYPCHUM U pa3jIMyHbIC
cnerGdEKThI MO3BOJSAT MOYYBCTBOBATH MMOJIB30BATEINSAM aTMOchepy, IyX My3es.

4. bsicTpee NpUHTH PELIEHUE IPUITH B MY3€il.

[Tocne mpocMoTpa SKCKYpCHH TMOJIb30BATENb CMOXET CKa3aTh, YTO MOOBIBAI
B My3€e «BUPTYaJIbHO» M, IPUHMMAs peEIIeHuE, OH OyAeT 3HaTh, YTO €ro XKJET.
BupryanbHas 3KCKypCusi IOMOXKET MY3€H0 BBIJCIUTHCS CPE/Id KOHKYPEHTOB B CETU
WHTepHeT, U caiT cTaHeT 0oJiee 3alIOMUHAIOIIUMCS.

BupryanbHble 3KCKYpCHH MO3BOJIT MEPEMEIATHCS MO 3alaM My3esl, IOJIy-
4aTh HEOOX0AUMYI0 MH(GOPMAIIUIO HCTOPUUECKOU, KYJIbTYPHON HAMPABIEHHOCTH B
peanbHOM BpeMeHu. OHHM OyIyT CIOCOOCTBOBATH MPHOOIIEHUIO MOJIOJOTO TTOKO-
JeHust K cepe KyJIbTypbl, HCTOPUH TOPOJa U CTpaHbl, TaK Kak SIBJISIOTCA COBpe-
MEHHBIM MYJbTUMEAUNHBIM CPEJICTBOM MpEACTaBICHUSI HH(POpPMALMU, KOTOPOE
COOTBETCTBYIOT CIIOCOOAM BOCHpUATHS MHGPOPMAIIUU COBPEMEHHOTO MOJpPacTaro-
IIET0 TOKOJICHUS.

Pa3meniennas B cetu MlHTepHeT BUpTyanbHasi 3KCKYpPCHUs TO3BOJIUT:

e o0ecneuuTh JOCTYH K DSKCIO3ULUAM My3€sl OOJBIIOMY KOJIHYECTBY

«BHUPTYAJIbHBIX» HOCCTHTCHeﬁ, B TOM YHCJIC JIOAAM IICHCUOHHOI'O BO3pacTa, B UYblO
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KU3Hb YK€ aKTHBHO BOIUIA WH(GOPMAITMOHHBIE TEXHOJIOTHH, KUTEIEH APYTUX pe-
TUOHOB;
® TIOBBICUTH CTaTyCc My3esl U C(HOPMHUPOBATH HOBBIM UMUK YUPEKICHUS

KYJbTYPBHI.

1.3 AHaau3 BUPTYaJbHBIX TYPOB

OneIT cO31aHUs BUPTYaJIbHBIX MY3€€B U TyPOB C KaXKIbIM I'OJIOM CTaHOBHT-
csl Bce Ooraue, M Takue SKCKYPCHUHU BBIXOAST Ha OJMH YPOBEHb C HACTOSILIUM I10-
cemienueM myses. B ropone ExarepuHOypre BUpTyasibHbIE Typbl B HACTOSILEE
BpEMSI €CTh y 8 MY3€€B.

Hampumep, y My3zes uctopun ExarepunOypra umeercs BUpTyaibHasi dKC-
KypcHsi IO TOCTOSHHOMU sKkcno3uninu «bubnamoreka Codpsu Tuxoukoi». B nannoi
HKCKYPCUH PEKOHCTPYMPOBAH MHTEpbep OMOIMOTEKU U MpeACTaBieHa KOJJICKIUS
KHUT, KOTOPbIE CYUTAIOTCS 3HAYUTEILHOW CTPAHULIEW B KYJbTYPHOU KU3HU TOPO-
na. BeictaBka «Bbicimii copT» BKIIOYAET B ce0sl pekiIaMHble 0ObSIBICHUS, OMyO-
JUKOBaHHbIE B raszerax «Beuepnmii CBep/UioBCK» M «YpanbCckuil pabouuitn, a
TaKXXe YIaKOBKM TPOMTOBAPOB, IPOIYKTOB MUTAHNUA, KOJUIEKIUIO IJIAKATOB.

My3eil MOJIOZIEKH MPOBET CBOE COOCTBEHHOE pacciieloBaHUE OOCTOSATENb-
CTB O 4IEHOB apckoi ceMbd PoMaHOBBIX, Ha 6a3e, KOTOPOro ObLIA CO3/1aHa
BbICTaBKa « CTpaHHLbl TaMATH My3es MOJIOIEKN .

B BuprtyaneHOM Type ExarepuHOYprcKoro My3eMHOro LEHTpa HapOAHOIrO
TBOpuecTBa «I amaroH» OTpa)keHbl pabOThl HEMPO(PECCUOHANBHBIX XYI0)KHUKOB U
MacTEpPOB, Yb€ UCKYCCTBO IIMPOKO U3Y4YaETCS BO BCEM MHUPE.

BuptyanbHyl0 5KCKypCHIO II0 OCHOBHBIM BBICTABOYHBIM 3aJIaM, COZAEpKa-
uyto ¢ororpadun U JTOKYMEHTHI BOEHHBIX JIET, BOMHCKUE HArpajbl, MpPeAMETHI
ObITa mpencTapisier My3eil mamsiTi BOWHOB-UHTepHaImoHaucToB «lypasuy [2].

B 2011 roay xommanueiit Google Obu1 3amyiieH apT-npoeKT, Oaaroaaps Ko-
TOPOMY CTaJl BO3MOYKEH JOCTYIl K MHOKECTBY IPOU3BEIAECHNUN UCKYCCTBA B CPENE

HNuTepHEeT. DTOT MPOEKT JaeT BO3MOKHOCTh MOOBIBATh B 17 KpymHEHIIINX My3esx
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MuUpa, Takux Kak Opmutax, JIyBp, TperbsikoBckas raiepes, myseid Kamma. ['naB-
HOW OCOOEHHOCTBHIO JAHHOTO MPOEKTA SIBISIETCS BO3MOXXHOCTH PacCMOTPETh Kap-
THHBI C pa3pelieHneM 7/ ThICAY meranukceneil. [lomuMo 3TOro, MOKHO YBHUIIETH
IJIaH My3esl, OTICaHUE 3aJia, OCHOBHBIC CBEACHUS O KapTHHE, Onorpaduio Xym0xK-
HUKA, UCTOPUYECKHE 3aMETKH, a TAKXKE €CTh BO3MOXXHOCTb CO37aBaTh CBOM COO-
CTBEHHBIE TaJieper U BUJETh PAaOOThI, CO3/IaHHbIE APYTHUMHU MOJIb30BATENSIMHU MPO-
ekta. Tak ke KOMITaHue ObLTO CO3/1aHO O3HAKOMHUTEIHLHOE BHJICO 1O B3aMMO/ICH-
CTBUIO ¢ HHTEp(EHCOM BUPTyalbHOTO My3es [26].

Crynentsr PITIITY, oOyuarommecs mo mnpodunmuzanun «KommnbroTepHbIe
TEXHOJIOTHM» YKe 0oJiee Tpex JIeT aKTUBHO PabOTAIOT B MPOEKTAX, CBA3AHHBIX C
BUpTyanu3aiuei myzeeB CBep/yioBckoil obsiactu. Tak akTUBHO pa3BUBAETCS MPO-
exT Buptyanuszauuu myses uctopun OAO «llepBoypansckuit HoBoTpyOHBIN 3a-
BOJ». BupTyanbHas sKCKypcHusi IO MYy3€H0 M NaMATHBIM MecTtaMm llepBoypasibcka
MpEeIHA3HAYCHA U BCEX KATErOpPUU CIyILIATeNIeH, IS JIFOACH, JKEIAIUX «II0-
TPY3UTHCS» B BUPTYaIbHBIM MUP MaMATHBIX MecT IlepBoypanbcka, a Takxke 00Jb-
1€ y3HaTh O 3alUTHUKAaX PoauHbl, reposix Benukoit OTeuecTBEeHHON BOMHBI, OOM-
11aX, OTAABIINX CBOU XU3HH paji MUPHOTO HeOa HaJ HAIllel TrOoJIOBOH, paau cya-
CThsl U CBOOOJIbI HapoAa Hamiel crpaHsbl. [Ipoctast 1 yqoOHas HaBUTalMs MO BUP-
TyaJbHBIM TypaM 3KCKYPCHUH HE TpeOyeT 0cOObIX 3HAHMUM B 00JacTu MH(opMaIu-
OHHBIX KOMIBIOTEPHBIX TEXHOJIOTHI M MOXET OBITh OCBOEHA CAMOCTOSATEILHOTO Ha
WHTYUTHBHOM YpPOBHE. Bce Typbl CONpOBOXKIAIOTCA ayAHUO-KOHTEHTOM, KOTOPBIN
MOKET OBITh OTKJIIOUEH. B cocTaB BHPTyalbHOW AKCKYPCHUU BXOJAT CIEIYIONTHE
TYpBbI:

e SKCHo3uLMs, mocBsIeHHas Benukoin OTeuecTBEHHOM BOMHE;

® DKCIIO3ULMS, ITOCBSLICHHAS TPYKEHUKAM ThUIA;

® DKCHO3MULIMS, MOCBAIICHHAs arUTAallMOHHBIM IIaKaTaMm BpeMeH Bennkoit
OTeuecTBEHHOM BOMHEI;

e BUPTYaJbHBIN TYp MO NaMATHBIM MecTaM [lepBoypanbeka.

Buptyanbnas urpa Oblia pazpaboTana Jyisl TaHHOTO My3es i 3aia «Bacu-

aweBo-Illafitanckuii 3aBoa. Ilpenmersr ObiTay. Urpa mpeaHazHadeHa Juisl ITKOJb-
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HUKOB C TIEPBOTO TIO TMSITHINA KJIACC M AKTUBHO MCIIOJIB3yeTCs PaOOTHUKAMH MYy3es U
MpernoiaBaTeyisiMu, OOECIEeYMBACT TMOBBIIICHUE MOTHBAIMH FOHBIX IOCETUTENICH
My3es. Ha ceromHsmHuil 1eHb B CTaJAuU pa3paO0TKH HaXOAUTCS MPOEKT IO cOo3/1a-

HUIO JUIsI JTAHHOTO My3€sl MHTEPAKTUBHOM KapThl U IPYTUX BUPTYAJIbHBIX DKCKYP-

cuii [7].

1.4 Ananu3 JuTepaTypbl MW  HHTEPHET-UCTOYHMKOB 1O  TeMe

HCCJIeA0BAHUA

B xone uccnenoBaHus NPOBEAECH AHAIU3 Pa3IMYHBIX MCTOYHUKOB, MOCBS-
IICHHBIX 3KCKYPCHUSM,BUPTYAIbHBIM TypaM, TEXHOJIOTUU UX CO3/IaHUS, IPEUMYIIIe-
CTBaM, KOTOpPbIE 00ECIIeUnBaeT BUPTyaIU3allusl.

B yue6HOM mocobun «DKckypcoBeaeHue» ["opopuieBoii 3. M. [6]:

® pacKphITa CYIIHOCTb SIKCKYPCHH;

® [puUBEJCHBI KJIacCU(PUKALIUS U TEMATUKa SKCKYpPCHl;

e omnpeneneHsl GOPMBbI U BUJIBI SIKCKYPCUOHHOTO 00CITY>)KUBAHU;

® TPOBEJEH KPAaTKU HKCKYpC B MCTOPHUIO CTAHOBJIEHHS 3KCKYPCHOHHOIO
nena B bemapycwu;

® pAaccMOTpPEHa JKCKYpCHsA KaK OCHOBA KyJIbTYPHO-IIO3HABATEIBHOTO TY-
pu3Ma;

® [POAHATM3HUPOBAH SKCKYPCHUOHHBII MOTEHIMA OTIEIbHBIX PErMOHOB
benapycu;

e 0co00e BHUMaHUE YJIEJICHO 3HAYMMOCTH YY€OHBIX SKCKYPCHIA;

e [puBeACH NnpuMep 0030pHas (MHOIOIJIAHOBAasA) IKCKYpPCUHU MO T. MuH-
CKY.

Ha caiite «Ctymuym. [1jis uero Hy>KeH BUPTYyasbHbIH TYp» [23]:

® pa3MelleHbl MaTepHallbl, TOCBAIIEHHBIC MPEUMYIIECTBAM BUPTYATbHBIX
TypOB,;

e npuBejeHa MH(OPMALKMA O AMHAMUKE MOCEIIEHUS PealbHbIX OOBEKTOB
Onarofaps UX BUpTyalIu3aluu (Iociie pa3MelieHHs Ha caliTe BUPTYaJIbHOIO Typa
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IIpU TOU K€ TOCEUIAeMOCTH KOJMYECTBO 3asBOK OOBIYHO yBETWYHBAETCS 10 3—6 B
JICHB ).

Marepuainel, npeacraBieHHble Ha pecypce «Teopust u porochemka» [25]
PACKpBIBAIOT TAKHE MOHATHS KaK:

e 3d-manopama;

e cdepuyeckas naHopama,

e [IapajIakc;

® HOJAJbHas TOYKA;

® 3CHWT.

IIpencraBneHsl cnocoObl YCTAaHOBKM (hoTOammapara U MeTo/bl ChbEMKHU Ta-
HOpam.

Ha odurmansaom caiite MunncrepctBa KynbTypbl Poccuiickoii denepannu
(P®) pa3menieHbl TEXHUYECKHE PEKOMEHJALUMHU IO CO3AAHMIO BUPTYaJIbHBIX JKC-
Kypcuil, oTpaxkeHHble B Yka3e [Ipesunenta PO ot 7 mas 2012 roma Ne 597, B Tom
qrclie OnpejesiecHHe TOYeK CheMKH (OTCYTCTBHE OrpaHMUYEHH OOBEKTaMH C Ka-
KON-IMOO U3 CTOPOH, 0053aTeIbHbl TOUKU B IIEHTPE MOMEUICHUH, €CJIN 3TH TOUYKU
HE 3aHATHI SKCITOHATAMH W/WJIM WHBIMH 3JIEMEHTaMHU dKCo3uiun) [12].

Beiaenensl crienyromue 31eMeHThl, 00s3aTeabHble PU CO3JaHUH BUPTYallb-
HOW 3KCKYpPCHUU:

1. Hamnume mnaHopaMbl OOBEKTOB IOCPEACTBOM AKTHBHBIX 30H (XOT-
CIIOTOB) MEPEXOASIINX U3 OJHOTO TOMEILEHUS B APYTOE.

2. Ilman Tepputropur U TOMEHICHUNH My3es B (Qopmare CXemsl,
WLTFOCTPAIIUH WM TIO3TAXKHOTO TuIaHa (pUCYHOK 1).

3. DOnemeHTbl MHTEp(]ENCOB ymnpaBiieHUs (KHONKU YIPABICHUS IOKa30M
naHopaM, aKTUBAIMK PA3IUYHbIX QYHKIUN).

Omnpenenensl oOume TpeOOBaHUs K BUPTYaJbHBIM 3KCKypcusiM. Bupryansb-
HBIE SKCKYPCHH JOJIKHBI 00€CIeYrBaTh BOSMOXKHOCTB!

® pPEIaKTUPOBAHMS TOTOBOrO NPOJAYKTA IOCIE OKOHYAHUS LHMKJIA MPOU3-

BOJCTBA,
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® MHTETPalUU Pa3IUYHBIX O00BEKTOB ((POTO, BHAECO) B TOTOBYIO 3KCKYp-

CHIO;

® BO3MOXHOCTH IIOAKIHOYCHUA ay,HHO(l)afIHOB.

Pucynok 1 — Ilpumep nnana Tepputopun

1.5 O030p nporpaMMHBIX NPHJIOKEHMHA JJA COOPKH NaHOpaM M

CO3/1aHUsI BUPTYAJbHBIX TYPOB

1.5.1 O630p npuiiokeHnid 1J1s1 COOPKH MAHOPaM

[TpunoxxeHuit 11 MOATOTOBKH U KOHBEPTUPOBaHUs (DOTOMAHOPaM Ha PHIHKE
MpeiaraeTcss AOBOJIBHO MHOro. HacTb M3 HHUX MO3BOJISIET COXPAHATh T'OTOBBIE
U300pakeHHsI B BUJE BUPTYaAJIbHBIX MAaHOpPaM M Jake 00eCredrBaeT T'eHEpaIfio
coorBercTByromMX HTML-k010B, KOTOpBIE AAIOT BO3MOXHOCTh BCTPOUTH BUPTY-

AJIbHBIC ITAaHOPAMEI B BC6-CTpaHI/IIII)I C MMHUMAJIbHBIMHA YCHUIIUSIMMU.
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B npyrux mporpammax mnogo6HOro (pyHKIMOHANIAa HE MPEAYCMOTPEHO, YTO,
BIIPOYEM, HEKPUTHYHO, IIOCKOJIBKY CYIIECTBYIOT KOHBEPTOPHI, MO3BOJISIOIIHNE BbI-
HOJIHATH Takue nmpeoOpazoanus [9].

B kauecTBe mpumepa MporpaMM-CIIMBATEIEH PACCMATPUBAIOTCS PEIICHHUS
PTGui, Autopano, The Panorama Factory u PanaVue ImageAssembler. Hau6omnee
BIICUATIISIOT M3 HUX MEPBbIE JBE MPOrPaMMBbl, IMO3BOJSIOMINE JOOUTHCSA Kaye-
CTBEHHBIX PE3yJIbTaTOB CKJIECHKH CHUMKOB B (DOTOMaHOpaMy Ja’kKe B CIOKHBIX CITy-
yasx. YTo KacaeTcsi MOJy4YeHHs] BUPTYyaIbHBIX MAHOPAM, TO TEOPETUUYECKU BCE Ue-
THIpE MPOTpaMMbl MOTYT OBITh MCIIOJIB30BAHBI JIJIS1 PEIICHUS ATON 3a7auu, OJHAKO
ropaszio yaooHee Bocmoiab30BaThest Autopano Pro.

The Panorama Factory 5.3

Paspabotunkom The Panorama Factory sensercst kommanus Smoky City
Design, LLC [17].

[Iporpamma pabdoraet B cpeae Windows (98/Me/NT/2000/XP/ 2003/ Vista/7)
u Mac (OS X 10.3.9/10.4/10.5/10.6).

CroumocTs nporpaMMmsel cocTasisieT 79,95 noi.

[Iporpamma The Panorama Factory ucnonb3yercs 1uis CIIUBaHUS CHUMKOB B
OJIHOPSIIHBIE TIJIOCKUE M KPYTrOBbIE MAHOPAMbI, a TAKXKE JJIsi CUIMBAHUS JTOKYMEH-
TOB (PUCYHOK 2).

Co3aHHbBIE TAHOPAMHBIE CHUMKH COXPAHSIOTCS B BUJAE OJHOCIOMHBIX WU
MHOTOCJIOMHBIX pacTpoBbix n3obOpaxenuit (BMP, JPEG, TIFF, PNG u PSD) nu6o
IpeBpaliarTcs B BUpTyanbHbie TaHopaMbl B popmatax QTVR, IVR u PTViewer.
IIpenycmoTpeHa reHepanusi CBsI3aHHOIO C BUpTyaidbHOW manopamon HTML-
Gaitna.

PanaVue ImageAssembler 3.5

Paszpabotunkom mnakera PanaVue ImageAssembler smisiercs kommaHus
PanaVue [16].

Pa6otaet mox ynpasnennem Windows(2000/XP/Server 2003/ Vista).

IlenoBoii nuama3zoH 3a makeThl PanaVue ImageAssembler mauunaercst ot

64 nomrapos.
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Pucynok 2 — Bremnmii Bua nporpammsl The Panorama Factory

PanaVue ImageAssembler mo3BoisieT cMBaTh KPYroBbI€ U TIIOCKUE OJTHO-
PSTHBIC U MHOTOPSITHBIC TTAHOPAMBI.

[Iporpamma mpencraBieHa B ABYyX pemakiusx — 0asoBoit Standard Edition

(pucynok 3) u pacuupennoit Professional Edition.
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Pucynox 3 — Bremnwmii Bu nporpammel PanaVue ImageAssembler
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B pacumpenHoil Bepcun peann3oBaHbl YIy4YIIEHHbIE BO3MOXHOCTU PETY-
IIMPOBAaHUSI W pa3peliaeTcsi CIIMBaTb  OrPOMHBIE  H300pakeHus (10
100 000x100 000 mukcenoB).

Autopano Giga 4.2

Paspaborunkom Autopano Giga seisercs komnanus Kolor [15].

Autopano Giga npezcrasisier co0oil mporpammy ISl CO37aHUs MaHOPaM-
HBIX M300paXXeHHI, KOTOPYIO 0€3 MpeyBeNInYeHUs] MOKHO CUMTATh TPAHIUO3HBIM
POPBHIBOM B 3TOM 00JIACTH B TEUEHHE MOCIEIHUX JIET.

Bech mpotiecc mo co3aaHu0 MaHOPaMbI TOJHOCTHIO aBTOMAaTH3UPOBaH:

® aBTOMaTH4YecKas MOATrOHKa (parMeHTOB;

® KOPPEKTHPOBKA M OaJaHCUPOBKA I[BETA U SIPKOCTH;

® BO3MOXHOCTb IMOUCKA JIJISl CKIIEHKH (POTO B yKa3aHHOM MAaIlKe;

e TomJepKKa O0IBIIOro KomyecTBa (hopmaToB (BriItodass RAW);

® BO3MOXHOCTb OOBEAMHEHUS HECKOJBKUX (POTOCHUMKOB C UYACTHYHBIM
NIEPEKPHITHEM B OOJIBIION TAHOPAMHBI CHUMOK (PUCYHOK 4).

B otnuumne oT MHOTUX MOMYJISPHBIX MPOTPaMM, IPUMEHSIEMBIX ISl CKICHKH
naHopam, 3/1eCh CKJIEWKa MPOUCXOJUT B MOJHOCTHIO aBTOMATHUYECKOM PEXHME C

UCIoJb30BaHeM coOcTBeHHBIX anropuTMoB SIFT u RANSAC.

Portabile Funshiatua (FAE by Bunsh)

Pucynok 4 — Bremnuii Bug nporpammbsl Autopano Giga
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JlaHHbBIE aJITOPUTMBI MPOU3BOIAT CKIECHKY HaMHOTO ObICTpee W TOYHEE,

obecneuena nonHas nogaepxkka HDR (High Dynamic Range).

1.5.2 O030p npuJio:keHni 1JIs1 CO31aHNsI BUPTYaJIbHBIX TYPOB

[IporpamMmbl 1111 TIOCTPOEHUSI BUPTYAIbHBIX TYPOB OTJIMYAIOTCSA JpYKe-
CTBEHHBIM, HUHTYUTUBHO MOHSATHBIM UHTEpPEiicoM U ya00CTBOM pabOThI, a TaKKe
00ecneunBaloT JOCTHKEHUE BIECYATIIAIONIEr0 PE3yIbTaTa 32 CPABHUTEIBHO KOPOT-
KUl TIPOMEXYTOK BpEeMEHHU (IpaBia, MOCIEIHEE BO3MOXKHO JIMIIbL MPU YCIOBUU
HaJINYUs UIeaIbHBIX CHUMKOB, CIITUBAEMBIX B ITAHOPaMY).

B urtore Ha pa3paboTKy MpOTpaMMHOTO MPOIYKTa 3aTPAYUBACTCS MUHUMYM
BPEMEHH, TOTJa KaK MPU UCIOJIb30BAHUN UHBIX TEXHOJOTUN ISl TIOJIyYEHUS TOTO
K€ caMoro pesyJibTara moTpedoBanack Obl Heaemsl padOThI 10N KOMaHAbl pa3pa-
OOTYUKOB.

Panotour Pro 2.0

Paspabotunkom Panotour Pro siBnsiercst komnanus Kolor [15].

Panotour Pro mpencraBisieT co00i mporpaMMmy il CO3/IaHUSI WHTEPAKTHB-
HBIX BUPTYaJIbHBIX TYPOB U3 IIU(GPOBBIX (oTOrpaduil.

Unrepdetic Panotour Pro (pucynoxk 5) siBnsiercs HactpanBaembiM. [1omib30-
BaTeb MOXKET aKTUBUPOBATH WJIM OTKJIIOYATh ONpPEACIICHHbIE KOMIIOHEHTHI, TIepe-
MeIATh UX WK OTKPHIBATH B HOBBIX OKHAX.

Pemenne Panotour Pro mpeanaraer mpocTeie B MCIOJIB30BAHUHA UHCTPYMEH-
Thl IOCTPOEHUSI UHTEPAKTUBHBIX TYpOB, HE TPeOysl PH ATOM pabOThI C MPOrPaMM-
HBIM KOJIOM.

B Panotour Pro mpemycmorpeHa (yHKIHS HACTPOWKH B3aMMOJICHCTBHIMA
MEXy U300paKEHUSIMU JTI000T0 pa3Mepa U MPAKTUYECKHU JH000T0 rpaduueckoro
dopmara (JPG, PNG, PSD/PSB, KRO, TIFF u RAW mist 6GonbimmHCTBa Kamep).

CoxpaHeHue Typa MOXHO MPOU3BECTH B Quiet-hopmare.
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Panotour V1.5.0 64bits - Version d'essai- test.kpt

Pucynok 5 — Buemnuii Bua Panotour Pro 2.0

Spherical Panorama Virtual tour Builder (SP VTB 7.0x)

Pa3paboTynkoM MaHHOTO MPOrPaMMHOTO MPOAYKTA SIBISAETCS KOMITaHUS
Spherical Panorama Inc [18].

bricTpeiii aBTOMaTHuecKkuii TpexCHUMOYHBIN fishege-cumBatens SP V1B
MOET OBITh HACTPOCH Ha pabOoTy Kak CO CTaHJApTHHIM MaHOPAMHBIM 00OpYyaOBa-
nueMm (IPIX, Kadian u nip.), Tak ¥ ¢ HeCTaHIapTHHIM.

SP VTB (pucyHok 6) 1mo3BoiisieT 00beIMHATh B BUPTYAIBHBIE TYPhI Cepu-
YEeCKUE W KPYroBble MaHOpambl, JOMOJHSS UX (POHOBOM MY3BIKOHM, 3BYKOBBIM CO-
MIPOBOXKJICHHEM, TEKCTOBBIMA KOMMEHTAPHUSIMU U CIICUAIbHBIMA OOBEKTaAMH: CTa-
TUYECKUMH QoTorpadusimu, Buaeoponrkamu, flash-ponvkamu, mianom Typa u mp.

B kxadectBe 1uraHa (KapThl) BUPTYaTbHOTO Typa MOXKHO HCIOJB30BaTh JIEO-
Oble u3oOpaxkenuss B ¢dopmarax jpg, gif, bmp c pasmepamu ot 100S100 no
800S570 mukcenoB. Bo3aMoKHO MOAKIIOYEHHE BUICOPOIUKOB B hopMaTax avi Wiu
mpg, KOTOpbIe OYAyT MPOUTPHIBATHCS MPHU TEPEXo/ie C OJHON MaHOpPaMbI Ha APY-

r'y10.
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Pucynox 6 — Buemnwuii Bug nporpammsl SP VTB

1.6 AHaJIM3 annmapaTHbBIX CPEACTB JJIsl CO3AaAHMSI BUPTYAJIbHOI0 Typa

1.6.1 Anaau3 ¢poroannaparon

Jl7ig co3maHusi maHOpaMbl BHICOKOTO KauecTBa TPEOyeTCsl HE TOJIBKO Celra-
JM3UPOBAHHOE MPOrpaMMHOE o0ecleueHue, a Takke U CrelralibHOe 000pya0Ba-
HUE, IPU MOMOIIK KOTOPOTO MPOU3BOJIUTCS ChEMKa (pOTOMATEPUATIOB.

Br16op (poToxameps! sIBASIETCS HE CUIIBHO 3HAYMMBIM, HO BECbMa BECOMbBIM
dbakTopoM B cheMKke maHopamHo# (ororpaduu. dorokamepa, 1Sl ChEMKH MaHO-
pamMHbIX pororpaduii 1omKHA 001a7aTh CICTYIOITUMU BO3MOXHOCTSIMHU:

® MHOIr030HHasi (OKYCHPOBKa;

e pazpenieHue Matpuilbl 10 Meranukcenen;

® pexXHUM CheMKU C coxpaHeHueM B gopmar RAW, mis Gosee TOUHOM
KOPPEKTHUPOBKH 1IBETA U I[BETA;

® pa3beM I YCTAaHOBKHU (hoToanmapara Ha MITATHUB,;

® MAaKpPOCHhCMKaA AJIA ACTAIILHOI'O paCCMOTPCHHA OKCIIOHATOB.
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Panasonic DMC-G3

beszepkanbnbliii (oroanmapar Lumix G Micro System moxenn DMC-G3
(pucynok 7) ocHarmien cencopom Live MOS ¢ paspemiennem 16 meramukcencit
craHgapra 4-3.

Kamepa nognep:xxuBaet cheMky B popmate Full HD.

CxopocTh OKYCHPOBKH CO CTaHJIAPTHBIM 00BEKTHBOM 14-42 MM MPOHUCXO-
mut 3a 0,1 cexynnpl. KonmnuecTBo obmacteit hokycupoBku paBHO 23, uMeeTcs pe-
KUM (DOKYCHPOBKU O OAHOM 00yIacTH U (YHKIUS M3MEHEHUs pa3Mepa 00JIacTH
doxycupoBku [29].

B dortokamepe npeacrasien pexkum 1A PIUus, koTopslii ipe/iaraeT BO3MOX-
HOCTh (oTorpady BpYYIHYIO M3MEHSTH CTETIICHb Pa3MbBITHS, KOMIICHCAIMIO YKCIIO-

3UIMH U O0ajmaHc O6€JI0To, 9TO TOMOTAET TOCTUTATh MPEBOCXOIHBIX PE3YIhTaTOB.

‘_\

S

. oG
Hdsy zp-vM12

Pucynok 7 — ®orokamepa Panasonic LUMIX DMC-G3

JlaHHOE CeMENCTBO OTIMYAETCS BBICOKOM JeTaiu3alued, BBICOKMM paspe-

HIEHWEM U TOYHOU nepeaaveil 1[BETOB.
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DyHKIMSA U3MEHEHUS CTENEHU Pa3MbITHS 33IHETO IJIaHA TO3BOJISIET CHIIbHEE
pa3MBbITh 3a/IHUH TUIaH, TOJYEPKHYB OOBEKT Ha MEePEAHEM IIJIaHE.

bnarogaps caensmeit aBrodoxycupoBke ¢doroamnmnapar DMC-G3 moxer
HABECTHUCh Ha JIIOOON OOBEKT M CIEIUTH 3a KaXKJIbIM €ro JBHUKEHHEM - BCE KaJphl
OyIyT pE3KUMHU.

Oynkuus Pacno3HaBaHus JIMI] 3alIOMHHAET BHECEHHBIE B MaMATh KaMepbl
JuIla, aBTOMaTHYECKU (POKYCHPYSICh Ha HY>KHOM UY€JIOBEKeE.

Ontuueckas cradbunmzans MEGA O.LS. npenoTBpamaer pa3MbITHE, BbI-
3BaHHOE JIPO’KaHUEM PYK.

HHTemeKTyabHOE YIPABIEHHE CBETOUYBCTBUTEIBHOCTBIO, ITPEAOTBPALIAET
pa3MbITHE, BOBHUKAIOIIEE BCIEACTBUE OBICTPOTO JBUKEHUS OOBEKTOB B KaJIpe, ITO
JIOCTUTAETCS 3a CYET BHIOOpA ONTUMAIBHOIO 3HAYCHHS CBETOUYBCTBUTEIHHOCTH.

WHTEnneKkTyanbHblid CEJEKTOP CLEH aBTOMAaTUYECKU OINPENEIseT CaMble
pacnpoCTpaHEHHbIE YCIOBUS ChEMKH:

® TIOpPTpET;

® HOYHOU NOPTPET;

e [IcH3ax,

e HOYHOM IIeM3ax,

®  Makpo;

® 3aKar.

OGecrneunBaeT BHIOOP MOIXOSIIETO CIIEHUYECKOTO PEXUMA.

Olympus SP-620 UZ

[Mudposoii poroammapar Olympus SP-620UZ (Pucyrnok 8 ¢ yibrpazymom
CHA0XXEeH IIMPOKOYTOJbHBIM OOBEKTUBOM C OOJBIIUM (POKYCHBIM PACCTOSIHUEM,
MIMPOKUM HabopoMm (yHKUuN ans 06pabotku (oTtorpaduii. BoaMoxHOCTH BHIEO-
cpeMku B HD-kauecTBe aenaror 3Ty MOJENb YHUKAJIBHOM B CBOEU JIMHEUKE U MPHU-
BJICKATEIbHOM JIJIs TOKYIATEIIsi COOTHOIICHUEM IIEHBI U KadecTBa [28].

OO6bekTuB (hoToamnmapara MUPOKOYTOIbHBIN ¢ 21-KpaTHBIM (POKYCHBIM pac-

CTOAHHUEM, YTO y,IIO6HO JJI1 CbEMKH OTAAJICHHBIX 0OBEKTOB.
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Pazpemenue nucries: coctaBisieT 2,3 MEramnukcens, 4To B MaJOW CTENEHU
OTpakaeT KauecTBO GoTorpaduil u AejaeT uX OIEHKY 3aTPyTHUTEIHLHOM.

B kamepe mpucyTCTBYeT HMIMPOKOYTOJbHBIM OOBEKTHB 25 MM, UYTO BeChMa
yIOOHO TPU ChEMKE B MOMEIICHUH MaJoW IJIOMIAIN, apXUTEKTYPhl U Pa3IMYHBIX
KPYITHBIX OOBEKTOB C OJIM3KOTO PACCTOSIHUS.

OTnMYUTENHHON BO3MOKHOCTBIO SIBJIIETCA aBTOMATHYECKOE CO3/aHUE Ma-
HopaMm. Kaxkmasi maHopama COCTOMT M3 TpeX CHUMKOB. [[1s1 co3maHusi maHOpambl
HEOOXOAMMO €MHOX/IbI HAaXKaTh Ha CIYCKOBYIO KJIABUINY W MOBEPHYTh KaMmepy B
J1000M HampaBiieHUU (BJICBO/BIIPaBO/BHU3/BBEPX), a KaMepa aBTOMATHYECKU BBI-
OepeT HampaBJICHHS MMOBOPOTa MaHOpambl. Ha skpane oToOpaskaercst JTUIh Map-
Kep, ¢ KOTOPBIM HEOOXOJAMMO COBMECTHUTh OTBETHYIO YacTh, MOCJIEC YETO KaMmepa
aBTOMATHUYECKH JIeJIaeT CHUMOK.

Kamepa obnamaer BO3MOXXHOCTBIO cheMKU 3D-dororpaduit. st ux cozna-
HUS HEOOXOIUMO CJeNIaTh OJWH CHUMOK, 3aTE€M COBMECTHUTh H300paKCHHE Ha
DKpaHe C TMEPBLIM MOJYNPO3payHbIM CHUMKOM. B MOMEHT coBMeIieHusI Kamepa

CACJIacT BTOpOﬁ CHHUMOK aBTOMAaTHYCCKU.

Pucynox 8 — Olympus SP-620UZ
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dokycupoBKa pabOTaeT B TpEX PEKUMAX:

® TOYECYHOM;

e una/iESP;

® PEXUM BEeIEHUS OOBEKTOB.

[Tonnepkka RAW B kamepe He peau3oBaHa, YTO MOIJIO CKPBITh HEBO3-
MO’KHOCTh HacTpOHKH OanaHca 6eoro.

Bpewmst HeoOxoaumoe 1t BKIIFOUSHHS KaMephl COCTaBIsET 2,4 CEKYH/IbI.

Olympus SP-560 UZ

B kamepe Olympus SP-560 UZ (pucyHok 9) 00BbEKTUB SIBJISETCS CHIIbHEH-
el cropoHoil anmapata. [lonHOCTBIO aBTOMaTHUECKUI TpaHchoKaTop obecreyn-
BaeT BOCEMHAANATHKPATHOE yBenndeHue. TpaHchokarop paboTaeT IiaBHO, Oe3
pbIBKOB. [11aBHOCTH «Hae3ma», mpasaa, TpeOyeT OOJIBIIero BpeMeHH — JIJIsl TI0JI0-
KEHHS «TpaHC(HOKATOP HA MAKCUMYM» MOHAJAO0UTCS HE MEHEe TPEX C MOJIOBUHON
cexkyHl. [Ipu mMakcumanbHOM «Hae3[e» OOBEKTHUB BBLIBUIAETCS HA UIMHY OoJiee
mecty canTuMeTpoB. Lllupokue yriabsl 0630pa XOpouy Asisi TaAHOPAMHBIX CHUMKOB,
dotorpaduit mpupo bl UK OONBIINX FPYIIOBBIX TOPTPETOB.

@Oynkius ctabuinzanuyd HeoOXOAMMa I CHUMKOB Ha OOJBIIUX PaccTos-
HUX. JpoxkaHue pyk 3Ta GyHKIHS KOMIICHCUPYET IyTeM CIIBUTA MAaTPHULIBL.

MunumanbHoe (OKYCHOE pacCTOSIHUE armapara COCTAaBIISIET OKOJIO OJHOTO
cantuMmeTpa. Takoe paccTosiHUE MO3BONIIET CHUMATh O0BEKTHl MAaKCUMAIIBHO OJIM3-
KO M JIOCTaTOYHO J1aJIeKO.

BbricTpoe BKIIIOUEHHE MAKpPOCHEMKHU JIa€T JOCTYI Cpa3y K ABYM pPEKHMaM:
Makpo u cynep-makpo. [lonoxxeHne o0beKTHBA MPH 3TOM (HUKCUPYETCH.

doroanmapaT NO3BOJISIET COXpaHITh CHUMKH B (hopmatax RAW, JPEG /Exif
2.21/, DPOF.

Bpewms 3amucu daitna Ha kapThl namatu xD kareropun «M» cocTaBisieT B
cpenneM 9 cekyna. Ilepexonpl B peskuMe MpocMOTpa MEXYy OTAETbHBIMU (aiina-
MU 3aHHUMAIOT CTOJIBKO k€ BpeMeHH. RAW-(haiiabsl MOKHO MUHUMAIBHO PEIAKTH-

poOBaTh M IIPU IMMOMOIIU caMoit KaMCpbI. pE3KOCTb, HACBINICHHOCTb, KOHTPACT, Ka4c-
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ctBo m3Bnekaemoro JPEG. [[ns komdoptHO# paboTel ¢ RAW pexkoMeHmyeTcs uc-
NIOJIb30BaTh CKOPOCTHYIO XD-Kapty kateropuu «H» [10].

[Tpu cheMKe BUIECO CO 3BYKOM HCIIOJIB30BAThCS OYAET JIMIIb IIUPPOBOU 3yM.
[Tpu BKIIFOYEHHH ONTUYECKOTO 3yMa MPUACTCS JOBOJIBCTBOBATHCS BUIEO O€3 3BY-

Ka, TM00 MOAKII0YaTh BHEITHUI MUKPO(OH.

Pucynox 9 — Olympus SP-560 UZ

MakcuMalnbHbIi pazmep cHuMKa 3264 %2448 nukcenei.

Brigepxka koutponupyetcst or BULB no 1/2000. Kpome npuBbIuHOI aBTO-
(OKYyCUPOBKM €CTh BO3MOXXHOCTh HACTPOMKH HAa (POKYC BPYUHYIO, & B CEpUHHBIX
pexuMax CbeMKU uMeerca U aHanor Al Servo B 3epKalibHbIX Kamepax — MOCTO-
STHHAs! aBTO(POKYCHPOBKA.

VY anmaparta CKJIOHHOCTb K IIIyMaM U3-3a PacCTOSIHHUSI MEXKy CBETOUYBCTBU-
TEJIbHBIMH 3JIEMEHTAMHU.
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VYbpTpazym CIpaBisSeTCs CO CBOMMU 3aJladaMH XOPOIIo, (POKYCHOE paccTosi-

HUC )11 HerO(l)eCCI/IOHaJ'IBHBIX alIrapaToB O4YCHb XOpOoLIce.

CpaBuutenbHas xapaktepuctuka (orokamep Olympus SP-560 UZ,

Olympus SP-620 UZ u Panasonic DMC-G3 npencraBieHa B Tabiwie 1.

Tabmuua 1 — CpaBHUTENbHAs XapaKTepPUCTHKA (OTOANIAPaTOB

Bosmosxroctn Panasonic DMC-G3 Olympus SP-620 UZ Olympus SP-560
doToanmapara Uz
bessepkanbHas kamepa
Tun kamepsbl 0 CMEHHOM OIITHKOI udposas Hudposas
ABTOMaTHUCCKA,
Pyunas
py4Hasi, pacrioO3HaBaHUE .
N KoHntpacTHsIit (b oKycupoBKa,
DoKycHpOBKa JIAL, CIAEIAIIUN
. aBTO(OKYC (dokycupoBKa 1o
aBTO(GOKYC, 23-30HHBIH,
o JHITY
1-30HHBIH,
Marpuia 16.7 MI1 16 MI1 8,5 MII
Maxcmmarshoe 4592-3448 4605-3456 3264*2448
paspenieHue
dopmar cheMKH JPEG, RAW JPEG JPEG, RAW
Kperenne st Ectpb Ectb Ectpb
HITATHBA
MakpocbeMKa Ectp Ectb Ectp
OC:Te:‘”yBCTBHTem’H 160-6400 1SO 80-1600 1SO 50-6400 1SO

Y 106cTBO U BO3MOXHOCTh PYYHBIX HACTPOEK Oe33epKalbHOM KaMmepsl MOo-
MOYKET CIKOHOMHTD BPEMS M CMOKET 3HAYUTEIHHO MOBBICUTH KA4e€CTBO UTOTOBOM
paboTHI.

Jlnst Gosiee ynpoIeHHON paboThl C MCXOAHBIMH (haillaMu clelyeT coxpa-
HATH UX B (hopmate RAW.

[udposbie hoTOKamMepsl HE YIOBIECTBOPSIOT BBIICIIEPEUUCICHHBIM TPeOo-
BaHMsAM. HemocraTouHblil pasMep MaTpHilbl MOKET ObITh CKOMIIEHCHPOBAH JIUIIb
OOMBIIMM YUCIOM KaJpPOB U YBEITMUYECHHEM BPEMEHU Ha 0OpabOTKy MaHOpaMHBIX

CHHUMKOB.

1.6.2 AHaJIM3 NaHOPAMHBIX I'0JIOBOK

HapHaKc — OTO BUAMMOC U3MCHCHHNC OTHOCHUTCIIbHBIX MOJI0KEHU I npeame-

TOB BCJICJICTBHUE MEPEMEIIICHNs T1a3a HaOmoatens [22].

30



B ontuueckux npubopax mapiaaxc BO3HHKAET MPHU JBWKEHUH TJ1a3a HAOIIO-
JaTeNs HaJ OKYJIIpOM B CIIy4asiX, KOTJa CETKa, 0 KOTOPOW MPOU3BOJIUTCS OTCYET,

HE COBMAJACT C TUIOCKOCTHIO N300paKeH sI, JaBaeMOro 00beKTuBOM (prucyHok 10).

Touka ob30pa A

'O QbLeKT -

Touka 0b30pa b

[anéknii dpoH

Touka ob30pa A Touka 0b3o0pa b

Pucynok 10 — Dddexr napnakca

['maBHBIM IPABUIIOM CHEMKHU MMaHOPaMHOM (oTorpaduu — BpalleHne Kame-
PBI B IIPOLIECCE CBEMKHA BOKPYT HOJAIBHOU TOYKH.

IIpn moBOpOTE KaMepbl HE BOKPYT HOAAIBHOM TOYKH, & BOKPYI OCH Bpallle-
Hus (hoToammnapara, 3aKperjieHHOro Ha ITaTUBE, IPOMCXOANUT CTOJIKHOBEHHUE C SB-
JICHHEM mapJiiakca [24].

Pemennem 31oii po6sieMbl SBIISETCS HCIIONIb30BAHHUE CIICIUATN3UPOBAHHO-
r0 MMAaHOPAMHOTO 000PYAOBaHMsSI, KOTOPOE MO3BOJISIET BpalllaTh KaMepy ¢ 0ObEKTH-
BOM BOKPYT HOJIaJbHOW TOUYKH OOBEKTHBA — MAaHOPAMHOU TOJIOBKHU.

ITanopaMHas roJIOBKa, 3aKpEIUICHHAs HA IITAaTUBE JOJDKHA UMETh BO3MOXK-

HOCTb CMEIIICHUS TI0 €€ HaIlpaBJIAIoIIeH 10 OecrmapiakCHOM TOUKH.
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B nacrosimiee BpeMs Ha phIHKE CYIIECTBYET MHOKECTBO BApUAHTOB IAHO-

paMHBIX ToOJIOBOK. OnHu w3 Hambosee mnomnyispaeix — Manfrotto303SPH,

FANCIER FT-900H, Really Right Stuff, Nodal Ninja 5.

HaHOpaMHBIC T'OJIOBKH, KOTOPBIC MOKHO BCTPCTUTh HAa PBIHKC MOXXHO KJIaC-

cu(UIMPOBATH CIEAYIOIIUM 00pa30M.

1. Tlo yHuBepcaabHOCTH:
®  YHUBEPCAIHHBIC;
® OpUEHTHPOBAHHBIC HA KOHKPETHBIN BUJl KaMEp U JIMH3.
2. Tlo BO3MOXXHOCTH MTOBOPAYUBATH KaMEPY:
® CHOCOOHBIE CHUMATh MHOTOPSTHBIC ITAHOPAMBI,
® CHOCOOHBIC CHUMATh OJTHOPSTHBIC TTAHOPAMBI;
3. Tlo nomycTumoi Harpys3kKe:
e 1podheCCUOHAIIbHBIC;
® JIIOOUTENbCKHE.
4. Tlo cnocoOy KperuieHUus U MO3UIIMOHUPOBAHUS:
® TIO3UIMOHUPYIOIINE KaMepy C 00BEKTUBOM — KPEIHTCS KaMepa;
® TIO3UIMOHUPYIOIIUE OOBEKTUB — KPEMUTCSI OOBEKTHUB.
5. Ilo BO3MOX)HOCTH KOMOMHUPOBAHUS:
® JI0CTyIHA KOHKPETHAsi MOJIEIIb TOJIOBKH;

® JIOCTYMHBI Pa3HbIE€ MOJYJIH, U3 KOTOPHIX CAMOCTOSTEIHLHO COOMpAET-

csl He0OXOMMast 1T TIPOCKTa rojioBKa [21].

BBI.

Bce ¢pupmennsie manopamHbie TOJOBKH (PUCYHOK 11) oTiinuaror:
® [IPOYHBIC ATTFOMUHUEBBIE KOHCTPYKIINH;

e TOYHas (pUKcalus,

® JIETKOCTb;

® TOYHOE MMO3UIMOHUPOBAHHUE.

Ho IIpK 3TOM OHH ITO3BOJIAIOT HCIIOJBb30BaTbh TAKCEIIBIC KaMCPhI U 00BEKTH-

32



wode @) O

Pucynok 11 — ®upmeHnHas naHopaMHasi TOJI0BKa

I{eHoBoO¥ Mrara3oH MaHOPAMHBIX TOJIOBOK Bapbupyercs ot 2500 py6neit mo

103800 pyOuieii.

[Tpu mpoheccroHabHOM ChEeMKE TTAaHOPaM, ITAHOPAaMHBIE TOJIOBKU OKYIIAI0T-
Cs1 TIOJIHOCTBIO TOCTATOYHO OBICTPO.

B Buay 10CcTaTOYHO BBICOKOH II€HBI MAHOPAMHBIX TOJIOBOK B XOJI€ BBITIOJIHE-
HUS pabOThI ISl ChEMKHU MaHOpaMHOM ¢oTorpaduu pereHo ObII0 U3TOTOBUTH Ma-
HOpPaMHYIO TOJIOBKY CaMOCTOSITEIILHO.

3a 0CHOBY B3ATHI UepTeKU (pUCyHOK 12), HaineHHbie B Ostore [20].

HToroBasi KOHCTPYKIIUSI HE IMEET CUCTEMBI IMO3UIIMOHUPOBAHMS U HE 00JIa-
JIaeT BBICOKOM TOYHOCTHIO, KOTOPBIE 00ECTIEYNBAIOT MTPOMBIIIJICHHBIE TAHOPAMHBIC
TOJIOBKH, HO OJaromapsi WHAMBHIYaJbHOMY MOI00OPY IapamMeTpoB 0OeCTieunBacT

KayeCTBEHHYIO CIIMBKY TOTOBOT'O U300paKEeHHUSL.
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Pucynok 12 — Yeprexx maHOpaMHOM TOJIOBKH

["oytoBKa MPOEKTUPOBAIACH C YUYETOM PACUETOB HA BPAIICHUE OTHOCHTEIBHO
T'OJIOBKH IIITATUBA.

B03MOXHOCTH IITaTHBA MMO3BOJIMIM NMPEHEOPEYh HIKHUM ITOBOPOTHBIM Y3-
JoM (pucyHok 13).

[Ipu moMou BUHTa HWXKHSAS peibca OblUla MPUKPEIUIeHa K CheMHOM IIO-

mragke.

PI/ICYHOK 13— HaHOpaMHaSI T'OJIOBKa BBIIIOJTHCHHAs COGCTBCHHOPY‘IHO
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2 OIMCAHHUE BUPTYAJIBHOI'O TYPA

2.1 Obu1ee onncaHue BUPTYAJbHOM IKCKYPCHHU

BupryaneHas skckypcuss co3gaHa i HoBOypanbCKOro  MCTOPHUKO-
KpaeBEIYECKOTO MYy3€sl.

HecMmotpss Ha oTHOCMTENIBHO MOJIOAOM BO3pact ropoaa Hosoypainbcka, uc-
TOpHS My3€s Hayajach 3aJ0JIr0 10 €ro co3faHusd. 3a nepsbie 20 JIeT co THS OCHO-
BaHMs ropona CBepuioBCK-44, y )KUTENIEH NPOSBISAICS HHTEPEC K UCTOPUU POIAHO-
ro Kpasi, €ro UICTOPUH U JIFOISIM, OCHOBABILIUM T'OPO/I.

B 1974 rony B onHoil u3 komHat Jloma KynabTypbl uM. JIeHMHA OTKpBUICA
HapoaHbli My3ell CpelnHe-YpalbCKOTo Malli3aBoja (B HAcTosee Bpems Y palib-
CKUM AJIEKTPOXUMUYECKUI KOMOWHAT).

B HoBoypanbckoM kpaeBenueckom My3ee (pucyHok 14) padotaet 4 craimuo-
HapHBIX 3aja:

e «IIpupona namiero kpas»;

e «Ham ropoxa B mpouuiomy;

o «Panu xu3HU HA 3eMIICY,

e «Hcropus roponay.

Exerogno mpoomutcs 10-15 BpeMEHHBIX BBICTaBOK, pabOTArOT KITyOHI,
cekuuu. B 3anacHukax my3es HaxoauTces 15 KOJIeKIU pa3InyHON HapaBJICHHO-
CTH: JIepeBa, 300JI0TUH, U300pa3UTEIHHOTO UCKYCCTBA, MKOHBI, METaJIa, MUHEpa-
JIOTHUH, HYMHU3MATUKHU, OPYKHUs, TTaJIeOHTOI0THH 1 Ap. [13].

BupTtyanbHas 3KCKypcHUsi 3HAKOMHUT 3pUTENICH C AKCHO3ULIUSIMU OCHOBHBIX
3a510B My3ed. OHa npeaHa3sHayeHa sl JeTel MIKOJIbHOrO Bo3pacTta. Kpome Toro,
DKCKYPCHIO CMOTYT HOCMOTPETH BCE KEJAIOIINE.

BuptyanbHas 5KCKypcus IPEICTaBIAET COO0M MPOTYKT, MPEJCTABICHHBINA B
dopmarte runeprekcta (HTML 5), 4T0 m03BOIISET €TI0 MCIOIB30BaTh €r0 HE TOJIBKO

JIOKaJIbHO Ha MEPCOHATLHOM KOMITBIOTEPE, HO U pa3MECTHTh Ha BeO-cepBepe.
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Pucynok 14 — Bremnuit Bua HoBoypaibCcKoro HCTOpUKO-KpPaeBeIUECKOTO My3€s

I'maBHas crpaHuIia BUPTyalbHOM SKCKYpPCHU MIPUBEJEHA HA pUCYHKE 15.

O Memo 7 New Project : Virtual tour . % =& = = fal
< C' 888 | @ 192168.0.106:8000/demo il O w @

-+ |4 Angexc ™ Noura

Paau U3HK [
AHS S

_ Bnemenwan
| = awgnoanus,

Pucynok 15 — BHemHuil Buj riaBHON CTpaHUIbl BUPTYaIbHOW SKCKYPCHH

Ha manHOM cTpaHuie pa3MeIIeHBbI:
e HMOIeMa my3es;

¢ IUIaH MYy3€s C YKa3aHHEM OCHOBHBIX 3aJI0B MY3€;
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® VHTEPAKTUBHAS NAHEIb YIPABICHUSA.

B xonxe BuUpTyaslbHOM 3KCKypCcHM IO 3any «Mup npupobl» NOCETUTENEH
0KUJAeT BCTpeYa C XKMUBOTHBIM M PACTUTEIBHBIM MHPOM OKPECTHOCTEM ropona
HoBoypanbscka. OHU MOTYT YBUAETHh *KHUBOTHBIX, KOTOPblE OOUTAIOT HAa TEPPHUTO-
pun Haiiei o0JacTH, YCIHBIIATh HEKOTOPBIX U3 HUX (PBIK MEIBEIs, TOKOBAHHE
riyxaps), a TakKe yBUIETh MUHEpAbl, KOTOpPbIE N0ObIBaIOTCS B CBEpAIOBCKOU
o0yacTu, MaTepHalibl C PACKOIOK, MPOBOAUMBIX apXeojoraMu B Kpae, MajJeoHTO-
JIOTUYECKYI0, JHTOMOJIOTUYECKYIO KOJUIEKLIUH, KOJJIEKIIUM MUHEPAJIOB U TOPHBIX
IIOpOA.

DkcKypceus 1o 3ainy «Hamn kpail B mponuioM» 3HaKOMUT ¢ HACKaJIbHBIMU PH-
CYHKaMH JIPEBHETO YEJI0BEKA, KOPEHHBIMHU JKUTEISAMU Y pajia, TOpoJaMHu-3aBOJaMU.
B xone 3kckypcuu MOXKHO ITO3HAKOMUTHCS ¢ TPAJIULMOHHBIMU ITPOMBICIIAMH, W3-
JeNUSAMU U3 METajula U JepeBa, KEHCKUM PYKOAEITUEM, MAKET PyCCKOM M30bI Te-
PEHECET, UTO MO3BOJISIET MEPEHECTH MTOCETUTEINSI B MUP KPECThSIHCKOTO ObITA.

Okckypeus no 3ainy «Panu sxu3HM Ha 3emie» MOXeT ObITh MCIOJIb30BaHa
IUIS IATPUOTUYECKOI0 BOCIIMTAHUS MOJIOAOTO MOKOJIEHUs. B Xoe 3Toi d3KCKypcuun
MO’KHO YBUJIETh MOJJIMHHBIC TTPEAMEThI BpeMeH Benukoit OTeuecTBEHHOW BOMHBI,
JTOKyMEHTHI, (hoTorpaduu, Harpajsl )KUTEIEH TOPOIa — YIACTHUKOB BOWHBI.

DkcKypceus 1o 3ainy «Hamr ropoay 3HaKOMUT ¢ UCTOPHUEN rOpoJa OT MEPBBIX
0apakoB 10O COBPEMEHHOCTH, TEMAaTHUECKUMU KOMILJIEKCAMU 110 UCTOPUH I'Pago00-
Pa3yIOIMX NPEANPUATHN U OTAEIBHBIX YUPEKICHUN FOpOa.

[Tomrmo BocnUTaTENBHOM M 00pa30BaTEIbHON (DYHKIIMU JaHHAS SKCKYPCHUs
CTAHET PEKJIaMHBIM U MPE3CHTALMOHHBIM CPEACTBOM, 3a CYET KOTOPOIO B My3ee
IJIAHUPYETCS MMOBBICUTH IOCEIIAEMOCTb.

Pa3menienue BUpPTyaabHOW 3KCKYpCHU Ha caiiTe My3es OyneT crocoOCTBO-
BATh YJIYUYILICHUIO UMUJIKA YUPEKICHUS.

Takasg dKCKypcusl JaeT BO3MOXKHOCTb JIHCTAaHLMOHHOIO O3HAKOMUTHCS C
O00BEKTaMU KyJIbTYPHOI'O, HCTOPUYECKOTO HACIEAMsI, YTO B CBOIO OYEPEb MOBBI-

11aeT ypoBeHb MHTEPECA K MY3€IO.
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2.2 lloaroroBka goromaTepuasia

CheMKa MaTepraia IpOM3BOIMIACE TIPU moMolH (oToamnmapara Panasonic
DMC-G3 B dopmare RW2, KOTOpBI IMO3BOJIIET CHUMATh 0€3 CICIHUAIbHBIX
HACTPOCK, YUMTHIBAIOIINX CBETOBBIC XapaKTEPUCTUKH TomernieHus. OcoOeHHOCTH
TEXHOJIOTHH MO3BOJISIOT MPH MOCJIENyIoe 00paboTke B IpaduueCcKOM peIaKkTope
0e3 MmoTepb KayecTBa N300pakeHUsI HACTPOUTH JTIF000E 3HaUeHHE OajaHca 0eoro u
c/ieNiaTh CHUMOK TEIUIee WM XOJIOIHEE.

Tak e 11 CbEMKM HMCIIOJb30BAJICS IUTATUB C AHOPAMHOW T'OJIOBKOW IS
MPEIOTBPAICHUST ONTHUYECKOTO CABUTA TPH ChEMKE, KOTopas Obljla CaMOCTOS-
TEJIHHO U3TOTOBJICHA.

Bpewmsi, 3aTpaueHHOEe Ha ChbeMKY MaHopaM 0e3 ydeTa MOATOTOBKU 000pyio-
BaHUS, BBIOOPA TOYEK CHEMKH COCTaBWIO 3 4aca 35 munyT. OOIiee BpeMsi CheM-
k1 — 4 yaca 18 munHyT. 3a 3T0 Bpems O0b110 OTCHATO 1454 n300pakeHuid, U3 KOTo-
PBIX 3aT€M CKJIEHBAINCh NAaHOPAMHBIE CHUMKH.

Taxoke OTIeTbHO CHUMAJUCH SKCIIOHATHI 3aja «Harr ropoy», KoTopbie ObLTH
BBIOpaHbI M TOATOTOBJIEHBI COTpYyAHUKaMU My3esi. Becero 3a 2 yaca 10 MuHyT OBLIIO

orcHsTo 518 dhororpaduii (pucynok 16).

Pucynok 16 — Mojeinb CHEroyoOpOYHOM MaITuHBI
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B cBa3u co cnenm@uioil ydupexaeHUs MPOLECC ChEMKU OCYIIECTBIISIICS
TOJIbKO B BBIXOJHOM JIeHb — Cy000Ty, KOrJa B My3€€ MUHUMAJIbHOE KOJIUYECTBO

IOCETUTEJIEN.

2.3 IloaAroToBKa M MOHTAXK C(hepUIYECKHUX AHOPAM

Hauanbnast oOpabotka dotorpaduit  mpousBoguiIack NpPU  MOMOIIU
SILKYPIX Developer Studio 3.1 SE (pucynox 17) [18]. JlanHbIi nporpaMMHBIii
HPOJYKT PACHPOCTPAHSAETCS BMECTE C MPOAYKIMel Panasonic u sBisieTcs JIMICH-

3MOHHOM Bepcuei. Ha nanHOM 3Tane KOppeKTHUPYIOTCS OIIMOKHU SKCIO3ULIUU.

o SILKYPIX®

Develdper Studio 3.1 SE

FIHMLMANK3aLHA. .

(C) Copyright 2004-2011, Ichikawa Soft Laboratory Co.,LTD. All rights reserved.

Pucynok 17 — SILKYPIX Developer Studio 3.1 SE

B xaxnmoi nokanum, cocrosiiei B cpeaHeM u3 40-60 nzobpaxkeHuu, cyiie-
CTBYIOT YYaCTKU C Pa3JIMYHBIM OCBeIIeHHEeM. MakcuMaabHO YT00HO KOPPEKTH-
POBKY IIBETOBOM TeMIEepaTyphl IPOBECTH HA HAYAJILHOM 3Tarle.

Jlns mpoekTa ObLT BRIOpaH THN MaHopaMm — cdepuueckuii. B ocHOBe JIeKUT
coOpaHHOE U3 MHOXKECTBa OTAEIbHBIX KaJpoB B c(HepHUuecKOd WM KyOMdecKou
npoekiusax. B Takux maHopamMax MakCHMMaJbHO BO3MOKHBIM yroj o03opa Mpo-
ctpanctBa — 360%180 rpanycos (pucyHok 18).

B cBsi3u ¢ Tem, uro chepuyeckas MpoeKIus BHOCUT CHEIU(PUIECKUE UCKa-
KEHUsS B 300pakeHue, chepruueckue maHopamMmbl HUKOTIa HE IGMOHCTPUPYIOTCS B
MeYaTHOM BHJI€ WU B BUJIE OOBIYHOTO rpadudecKoro ¢aiina.
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OCHOBHBIM CIIOCOOOM JEMOHCTPAIMH SIBJISICTCS BH3YAIHM3allls HA OCHOBE
texunosoruit flash, QuickTime, DevalVR, Java wmm JavaScript (camblii pacrpo-
CTpaHEHHBIN ).

VY 3purens co3gaéres WLTIO3HS MPUCYTCTBUS BHYTpH chepbl, Ha BHYTPCH-
HIOIO TTOBEPXHOCTh KOTOPOU «HATSIHYTO» M300pakeHHE OKPYIKAIOIIETO MPOCTPaH-
ctBa. [Ipu 3TOM ONTHYECKNE HCKAKEHUS HE BUIHBI.

Kak mpaBmio, chepudeckre mnaHOpamMbl HAACIAIOTCS HWHCTPYMECHTAMU
yIpaBIEHUS TPOCMOTPOM, KOTOPBIC TTO3BOJISIOT U3MEHAThH HAIIPABIEHHUE MTPOCMOT-
pa, a TaKke MpUOIMKATh WK OTAASATH U300paKECHHE.

bnaronmapst BceMy 3TOMy 3pUTENIb BUAUT MECTO, T/I€ MTPOU3BOAMIIACH CHEMKA,

TaK, KaK €CJIN OBI HaxXOJHJICA TaM CaM.

Pucynok 18 — Cdepuueckas nanopama Kpacnoit miomiaau

Jlasxe Tpy KOPPEKTHO HACTPOEHHOM ammaparype (IITaTuB, MaHOPaMHas ro-
JIOBKa, Kamepa U 00BEKTHB) HEKOTOPBIC 3JICMEHThI CHUMKA IO/IAl0T B Pa3phiB I'pa-
Huil (pucyHok 19).

COopka MaHOPaMHOTO HM300pa)KEHHUs OCYIHIeCTBIsUIach npu momoru Kolor

Autopano Giga sepcuu 4.2 [15].
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V-imm{ ‘nl;l mli !
PI/ICYHOK 19 i Pa3pLIB I‘paHI/ILILI I/I306pa>KeHI/I$I
B nmponecce O6pa6OTKI/I Ia"HopaMm MMpOU3BOAUIINCE KOPPEKTUPOBKA I'aMMBI U
AKCIO3MIIMU KaJPOB, YBEINYCHHE KPaeB M300paKeHHUs, IS JOCTHIKEHHSI yriia 00-

30pa 360 rpaaycos (pucynok 20).

Pucynok 20 — Ilanopama dopmara 360%180 rpagycos

[TocToOpaboTka Oblaa BeIoNHEHA cpeacTBamu Adobe Photoshop CS6 [14].
Haubonee ynobHo penakTupoBaHue maHopambl B KyOmueckod mpoekuuu. Chepa
oToOpakaeTcs Ha 6 TpaHel Ky0a B MIPSMOJIMHEHHON MPOEKIIUH, YTO OYCHb YI00HO
JUTSE PeaKTUPOBAHMS CMEIICHUs TPAHMUII, YIAJICHUs HEHYXHBIX O00BEKTOB (OTpa-

KCHUS, CITydaiiHbIe JIFOJIN ), IITATUBA U JOPA0OTKHU 3eHUTA U Hajupa (pucyHok 21).
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Pucynox 21 — PepaktupoBanue Haaupa OIHOHN U3 rpaHei Kyoa

Jlns oxoHUATENbHOM COOPKHM HKCKYpPCHHM OBLIO BBIOpaHO MPOTpaMMHOE

obecnieuenue ux cepun Kolor — Kolor Panotour Pro 2.0 [15].
2.4 Untepdeiic BUPTYAJIBHOI IKCKYPCUH
[ns mepexodga K MOPOCMOTPY SKCKYPCUHM HCIOJIB3YETCS aHUMHUPOBaHHAs

KHOIIKa, IIpHU HABCACHHMHW Ha KOTOPYIO IIOABJIACTCA BCIUIbIBAIOIIAA IIOJCKa3Ka

«Boiiti» (pucyHok 22).

By’ e

Mo | amaak
e g Bpemennan
-

iy :

Pucynok 22 — Knormka [uist mepexofa K 3KCKypCuu
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BuprtyanbHOe nepeMenieHue no 3ajlaM My3€sl OCYLIECTBIISIETCS ¢ TOMOIIBIO
VWHTEPAKTUBHON IAHEIH, KOTOpas MOCTOSIHHO MPUCYTCTBYET HA JKpaHE W IUIaHA
MOMEIICHHS, HA KOTOPOM OTOOpa)aeTcsi MECTO HaXOXKJEHUS 3pUTENs (PUCYHOK
23).

BuptyanbHoe NpOCTPaHCTBO MOXKET OBITh PACIIMPEHO 3a CUET CKPBITUS
1JlaHa MOMEIEHUS U TTaHEeH.

DneMeHThl MaHenu (KHOMKH) WUMEIOT MHTYHUTHBHO IMOHSTHOE CTaHIApTHOE
U300pakeHHe, KOTOPOE YacTO MCHOJb3YETC HA CTPAHMUIIAX MHTEPAKTUBHBIX KapT,
pa3MenieHHbIX B ceTh MHTepHeT. Kpome Toro, mpu HaBeeHUU Kypcopa Ha J00YIo

N3 KHOIIOK, ITOABJIACTCA BCIIJIBIBAKOIIAA ITIOJCKA3Ka, OIIKMChIBAIOIAsA €€ Ha3HAYCHUC.

PI/ICYHOK 23 — Bup nanenn YIIpaBJICHHUS U TJIaHA IMTOMCIICHU A

Ha nanenu ynpaBienust pa3MenieHbl CIeIyI0Me KHOIKU:
® YBEJIUYUTH U300pAKEHUE,

® YMEHBIIUTHh U300PAKECHUE;

® TIEPEIBUHYTH BBEPX;

® TIEpPEeIBUHYTH BHU3;

® [EpEABUHYTH BIEBO;

® TEpeABUHYTH BIIPABO;

® BCPHYTHCS HA TVIABHYIO CTPAHUILY;

® BKJIIOYUTH / BHIKJIFOUUTH 3BYKOBOE COIPOBOXK/ICHHUE;

® BKJIIOYHUTH / BBIKIIOYUTH ABTOBPAIICHHUC,
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® CKpBITh / IOKA3aTh IJIAH IOMEIICHUS;

® BKJIIOYHTH / BEIKJIIOYHTH ITOJTHOIKPAHHBIN PEXKHM,

® CKPBITh / IOKA3aTh MaHEb YIIPABICHUS.

Jlns mepexoaa MexIy maHOpaMaMy UCTIOJB3YIOTCS TOYKH mepexona (pucy-
HOK 24).

[Tpu HaBeIEHWM HA TOYKY IMOSBJISCTCS BCIUIBIBAIOIIAS MOJICKAa3Ka ¢ Ha3BaHU-
€M CJICIYFOILIETO 3a1a, IPUHSATHIMHU B My3¢e€.

Bo3M0OXHOCTH CBOOOHOTO BBIOOpA MaHOpPAaMbl OTCYTCTBYET I o0Oecrieye-

HUs 60JIee PEaTMCTUYHOTO TIepeXo/ia aHAJIOTUIHO TIEPEMEIICHUIO B MYy3€e.

Haull Hpaﬁu B npomn_gyg
e

Pucynok 24 — IIpuMep TOYKH Mepexo/ia MeX Ty ITaHOpaMaMu

[Ipu moMomM akKTUBHBIX TOYEK Ha MaHOPaMe MOKHO MPOCIYIIaTh 3BYK KH-

BOTHOTO JTH00 00BeKTa Mpu padbote (prucyHOK 25).

npocnymans:' [nyape

Pucynox 25 — Touka, mpu Ha)kKaTUH Ha KOTOPYIO BOCIIPOU3BOIUTCS 3BYK
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Tak e npu HaXKaTUU HA TOYKUA MOXKHO ITPOCMOTPETh BUJIC0 (PUCYHOK 26).

Pucynok 26 — Touka, 119 TPpOCMOTpa BUICO

Bcest BUpTyanbpHasi 3KCKypcHsi UMEET MY3BIKaJIbHOE COIPOBOXKIECHHUE, OTpa-
YKAIOIIee OCHOBHYIO TEMATHUKY Ka)KI0TO OTIEJIBbHOro 3ana. Ilons3oBaresns Ha rias-
HOW CTpPaHMIEC BCTPEUAET JUpUUECcKas My3blka. B 3ane «Mup npupoasn»» MOKHO
YCIIBIIIATh OOTATCTBO 3BYKOB MPUPOJIBI: IEHUE PA3TMYHBIX MTHI], CBEPUYKOB U JIPY-
TUX JIECHBIX OOUTATETIEeH.

Pycckas HaponHasa necHsa «CBETUT MeCSID» COMPOBOKIAAET MPOCMOTP IKCIIO-
3unuu 3ana «Ham kpail B mpommiomMy, 9YTO HaWIydIIuM 00pa3oM OTpaKaeT aTMo-
chepy AaHHOU BBICTaBKH. «IX, JOPOTW» — JIEUTMOTUB 3ana «Paau >xu3HU Ha
3emne». A B 3ane «Ham ropoa» MoxHO ycnblmath necHro Muxauna benoycosa o

camoM ropoae HoBoypanscke.

2.5 PekxoMeHaalMM MO MCIOJIL30BAHUIO

HaHHaﬂ 9KCKYpCHUA ABJEICTCA HPOAYKTOM ITOJJHOCTBIO I'OTOBBIM AJISI pasMce-

LICHHS Ha CalTe My3esl.
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Hcnonp30BaTh €ro MOTyT IPENoAaBaTeNy UIKOJI U APYTUX YYeOHBIX 3aBejie-
HUM 1711 IPOBEAEHUS 3aHATUNA MO PA3IMYHBIM JUCLUIUIMHAM, BHEKJIACCHBIX MEPO-
NPUSTHN, KaK B JJOKAIBHOM, TaK U B CETEBOM BapUaHTE.

Pa3menienue Ha caiiTe mO3BOJIUT 00ECIEUNTh AOCTYH K AKCIIO3HLIMAM MYy3€sl
00JBIIOMY KOJUYECTBY «BUPTYaJIbHBIX» MOCETUTENEH, B TOM YHUCIE JIIOJIIM IEH-
CHOHHOTI'O BO3pacTa, B Ubl0 KU3Hb YK€ aKTHUBHO BOLUIM MH(POPMAIIMOHHBIE TEXHO-
JIOTUH, KATEJIEH IPYyTUX ropoJOB U PETMOHOB, Tak Kak ropon HoBoypanbck sBiis-
€TCsl 3aKPBITBIM TEPPUTOPUATIBHBIM 00Pa30BaHUEM, JOCTYI B KOTOPBI OrpaHUYEH.

BupTtyanbHas 3KCKypcus MOKET ObITh MCIIOJIB30BaHA IS MPOBEICHUS KOH-

KYpCOB, BUKTOPHH, ITOBbLIIIAA MOTHBAIWIO AJIA TTIOCCHICHUA MY3Cs.
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SAKJIIOYEHHUE

B xoje BbIMOIHEHUS BBHIMTYCKHOW KBaIM(DUKAIIMOHHOW pabOThl ObLIN perie-
HBI CJIIEAYIOIINE 3aJa4u:

1. TlpoBeneH aHamu3 JIUTEpaTypbl U MHTEPHET-UCTOUYHUKOB, B XOJI€ KOTO-
pOro OmpeaesaeHO MOHATHE BUPTYAJIbHOI'O Typa, BBIAEJIEHBI TUIBI BUPTYaJbHBIX
TYpOB U TPEOOBaHUs K HUM;

2. OmnpezeneHa HEOOXOAUMOCTb CO3AAHMSI BUPTYAJIBHOIO Typa Ul My3es,
KOTOPBIN BEJET IJIAHOMEPHYIO padOTy M0 BUPTyaIU3allHi CBOUX (POHIOB;

3. IlpoaHanu3upoBaHbl CYIIECTBYIOLIUX BUPTYAIbHbIE TYpPbl, YTO [TO3BOJIH-
JI0 BBISIBUTh UX OCHOBHBIE 3JIEMEHTHI;

4. TlpoeneH 0030p CpeACTB pa3pabOTKH BHUPTYaJIbHBIX TypOB U BbIOpaHbI
HEOOXOUMBIE CPEJCTBA JUJISl €r0 pealn3aliy, U3rOTOBIEHO HEOOX0AUMOE JI0MOJ-
HUTEJIBHOE YCTPOUCTBO JJIsI IAHOPAMHOU ChEMKH;

5. ITloaroroBieHsl Marepualbl, HEOOXOAUMBIE AJI Pa3pabOTKU BUPTYallb-
HOTo Typa: poTorpaduu, UHTEpaKTUBHASI KapTa, 3ByKHU, BUAEO;

6. Peanu3oBaH BHUPTyanbHBIH Typ IO MYHULHUIAIBLHOMY OIOIKETHOMY
YUPEKIACHUIO KYJIbTYPBl «HOBOYPAJIbCKUN HCTOPUKO-KPACBEIUECKHM My3€i» II0
CJICIYIOLIUM 3aJIaM:

e «Mup npupons»;

e «Ham xpait B mpouuiom»;

e «Panu xxn3HU Ha 3eMiey;

e «Ham ropon».

WuTepdeiic BUPTyanbHOTO Typa MHTYUTUBHO MOHSITHBIN, YTO OOECIIeUnBaET
BO3MOXKHOCTh KOM(MOPTHOW pabOThl pa3IMUHBIX KaTeropuil mojb3oBarenei. s
MEPEMELICHUS MCIOJb3YETCS MHTEPAKTUBHAS MAHENIb CO CTaHAAPTHBIMU DJIEMEH-

TaMU YIIPABJICHUA.

47



BcennpiBaroriee MeHIO, TOUKH Mepexoja, MIaH MOMEIIEHHs, KOTOPbIH 0TO0-
paskaeT MeCTO, B KOTOPOM HaXOAHUTCS 3pUTENb, 00ecreynBaloT KOM(OPTHBIN pe-
KM IPOCMOTpPa BUPTYAIbHON IKCKYpPCHH.

Peanu3oBana ayamo moazepikKKa: My3bIKaJIbHOE COIPOBOKIEHUE, JOMOIHU-
TeJIbHBIE 3BYKOBbIE A (DEKTHI (IIEHUE MTHULl, 3BYKH, U3]JaBa€Mbl€ KUBOTHBIMH U JIP.)
B 3as1e «Mup Nprupoabl», KOTOPBIE YCUIIMBAIOT CO3/1aBAEMOE BIICUATIICHHUE;

7. Pa3paboTaHbl peKOMEHAALNH 110 UCTIONIb30BAHUIO JAHHOTO BUPTYaJIbHO-
ro Typa MpenoiaBaTesisiMi 00pa3oBaTEIbHBIX YUPEXKICHUN U PaOOTHUKAMU MY3€sl.

Taxum 006pazoM, MOXKHO CUUTATh, YTO 33J]a4H BHIMYCKHON KBaIU(DHUKAIIMOH-

HO pabOThI MOJHOCTHIO PEIICHBI, a eI JOCTUTHYTA.
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Kadenpa nadpopManmoHHBIX CUCTEM U TEXHOJIOTUN

Harpasienue 44.03.04 IpodeccronanpHoe o0yueHue (1o OTPacsim)
npodmis «MHpopMaTUKa U BEIYUCIUTEIbHAS TEXHUKA
npodumzanus «KoMmnbroTepHbIe TEXHOIOTHI

YTBEPX/IAIO
3aBenyrouuii kadeapoit
H. C. Toncrosa

« » 2016 .

3AJAHUE
HA BBINOJIHEHUE BbINYCKHOI KBATH(PUKANNOHHOMH PadoThl HaKkajiaBpa

cryaentku 4 kypca, rpynnsl KT-401 Kprokosoii [Tonuasl CepreeBHbI

1. Tema Buptyanbnsiii Typ no HoBOypaJlbCKOMY HCTOPUKO-KPAEBEAYECKOMY MY3€HO
yTBEpKJeHa pacropsikeHneM o HHCTUTyTy ot 28.03.2016 r. Ne 57

2. PykoBogurens HapBatkuna Hatanbs CrenanoBHa, cT. npenoaasarens kad. MC PITIITY
3. Mecto npeaauruiomuoi npaktuka Y TL[ OOO «Owmera-1» r. EkarepunOypr
4. Ucxonuble nanuesie kK BKP

I'opOrieBa 3. M. «DKCKypcOBeICHHE»

«CrynuyM. 115 94ero Hy’>KeH BUPTYaJIbHBIN Typ» [DJIEKTPOHHBIN pecypc| — Pexum nocryna:
http://3dpeterburg.ru/pages/23

Vka3 [Ipesunenta PO ot 7 mast 2012 roma Ne 597 «O meponpusaTUsX MO peannu3aiuu rocyap-
CTBEHHOM COLUAIBHON MOJUTHKI

HoBoypanbckuii HCTOPUKO-KpaeBeIuUECKU My3€el [ DIeKTpOHHBIN pecypc]. — Pexum nocryna:
http://nmuseum.ru

odpunmansHbIi caiT Kolor [Onextponnsiii pecypc]. — Pexum goctyna: http://www.kolor.com.

5. Conepxanue TekctoBoii yactu BKP (mepeuens mopmexamux pazpadoTke BOIIPOCOB)
[ToHsATHE BUPTYAJILHOTO Typa
HeoOGxomuMocTh  co3maHMst BUPTyadbHOro Typa Uit HOBOypallbcKOro  HMCTOPHKO-
KpaeBeJ4eCKOro My3es
AHanu3 BUPTYaJIbHBIX TYPOB
AHanu3 aureparypsl 1 HHTEPHET-UCTOUYHUKOB
O0630p nporpaMMHBIX TPUIOKEHUHN 7151 COOPKHU MTAHOPAM U CO3/IaHUS BUPTYAIbHBIX TYPOB
AHanu3 anmnapaTHbIX CPEACTB AJIS CO3JaHMsI BUPTYaJIbHOTO Typa

6. IlepeueHb 1€EMOHCTPALIMOHHBIX MAaTEPHUAIIOB
[Ipe3entanus BeimoaHeHHas B Microsoft PowerPoint
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7. KanengapHblil 1aH BBIMIOJHEHUS BBITYCKHOM KBaTU(UKAITMOHHON pabOTHI

No Cpok IIporieHt OrMmeTka
n /;1 HaumeHoBaHue Tana AUTIIOMHOM pabOThI BBITIOJIHCHHSI | BBITIOJIHEHHS | PYKOBOIMTEIIS
Jrana BKP 0O BBINOJIHEHUH
1 | Coop urpoOpMaLKHU 110 BEITYCKHOM padoTe u cnaya | 11.04.2016 15 %
3a4eTa Mo NPeINTIIOMHOM PaKTHKE
2 | BreimonHenue paboT 1o pazpadaTbIBa€MbIM BOIIPO- 65 %
caM WX M3JI0KEHHUE B BHIITYCKHOI pabore:
AHau3 TUTepaTyphl, KHTEPHET-UCTOUHHKOB, 21.04.2016 10 %
AHAJIOTMYHBIX BUPTYAIbHBIX TYPOB
00630p u BEIOOP HEOOXOAMMBIX CPENICTB pa3pa- 29.04.2016 10 %
OOTKH BUPTYaJILHOTO Typa
[MoaroroBka MaTepuaioB, HEOOXOTUMBIX IS 04.05.2016 20 %
pa3pabOTKH BUPTYAJILHOTO Typa
Co3znanue BUPTYaJIbHOTO Typa 18.05.2016 15 %
3 | Odopminenue tekctoBoil vactu BKP 03.06.2016 5%
4 | BolmosnHEeHHE IEMOHCTPALIMOHHBIX MaTEPHAIIOB K 05.06.2016 5%
BKP
5 | HopMOKOHTpOIb 06.06.2016 5%
6 | IMoaroroska noknana k 3ammre B [OK 08.06.2016 5%

8. KoHCynbTaHTHI 110 pa3zenaM BhIITYCKHOW KBaTH(PUKAIIMOHHOHN paboThI

3amanue BbIIAN 3aaHue IpUHsI
HaumenoBanue pasjiena KoncynpranT rORTCE, ata TOTHOE Tara
Pykosooumens 3aoanue nonyuun

TIOJIHCH nara

TMOANHUCH CTYICHTa

jara

9. BeinmyckHast kBasu(puKamoHHas paboTa U Bce MaTepHalibl TPOAHATU3UPOBAHBI.
Cuuraro Bo3MOKHBIM tonycTuTh KptokoBy I1. C. k 3amuTe BhIMYCKHOM KBaTU()UKAITMOHHON pa-
0OTHI B TOCY/1apCTBEHHON YK3aMEHAIIMOHHON KOMUCCHH.

PykoBoauTenn

TIOAITHCH

jata

10. Homryctuts KprokoBy I1.C. k 3ammuTte BBITYCKHON KBATH(UKAIIMOHHON paOOTHI
B TOCY/IapCTBEHHON YK3aMEHAIIMOHHOW KOMHUCCHUH (ITPOTOKOII 3aceqaHus Kadeaphl
oT «__ »utoHs 2016 1., No )

3aBenyromnmii kageapoit

noaAnucCh

jara
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