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AHuMartus, rpaduKa U IPUTIOKEHUS OJI1 COBPEMEHHBIX
TBOpYeCKuX mpodeccruonanoB Ha Windows, Mac OS X, iOS u
Android. - 3D-Mopesnu ¥ TEeKCTOBAs aHUMAIUS OIS
BLICOKOKJIACCHBIX pabouux mpoiieccoB - HacTpolika u yTOUHEeHHe
UOel ¢ UCI0Ib30BaHUEM METOMOB IIPOTPAaMMUPOBaHUS - Bce BUOH
IIJTaTMHOB U IIJIaTMHOB - [ToTpscatoiue 3PpGeKTH U ABUKYIIAACT
rpaduka - OnepaTtopsl C#, cMelIMBaHKe, aHUMAalUs, CKPUIITOBEIE
BhIpaxkeHus - Kontpomnnep Leap, Oculus Rift, Kinect, Windows
Holographic - TIpocTo# B uCmonb30BaHUM UHTEP(QENC,
KJIaBHAaTypa U CEHCOPHLIN 3KpaH - MHTeNIeKTyanbHble yueOHUKY
IJIs1 KaXKOoro Imara - 3D-aHuMalus 6e3 MiIarnHoB -
[Tay3a/B0300HOBNIEHNE aHUMAIINY - PeXXUM peMuKca [ UTPHL C
Pa3HBEIMU MJIaTMHAMU - BeIpakeHus MerWepoB U OCBEIIeHHE -
BOHYyCHBIE BUIEOYPOKY - ['Tafikuii ¥ UHTYUTUBHO ITOHSATHBIN
II0JIb30BaTeNbCKUY UHTEPdelC - [logmep:K1UBaeT caMbie
monmynspHbie popmaTel - COXpaHUTh BO BHYTPEHHIOI IIaMsITh WU
TIOJIETUTHCS C COLManbHbIMU ceTaMU OcOOeHHOCTH,
(YHKIKMOHATBHOCTE U JOMONMHUTEeNbHAA nHPopmanusa Tooll — aTo
YVHUKAJIbHOE ¥ MHHOBAIIMOHHOE IIPUJIOKEeHNe, KOTopoe OepeT Ha
cebs CITOXKHYIO 3aflayy 10 NMPEefoCTaBIIEHHNI0 CBOUM
II0Ib30BaTEISAM HeallbHON CPefdsl OJIs CO3MaHUsI NHTEePaKTUBHOTO
3D-KOHTEHTa ¥ aHUMAIIUH, IpefdJiaras criocod HaCTPOUKH U
YTOYHEHHUS UM C UCIOJIb30BaHNEM METON0B KOOUPOBAHUS U
rpa¢pu4ecKoro IporpaMMUpPOBaHus. XyIOXKHAKHA MOTYT
HabpackIBaTh UIeH, CMEIINBATh PA3/IMYHBIE TTPECETHI,
HaCTpaWBaTh BA3YyaIbHBIM OU3alH, CO3[aBaTh CIOKHEIE
aHMMAIlMY U PelaKTUPOBATh IIOCIEN0BaTEIbHOCTH B HEOOIbIIIHE
BUMIEOPONUKHU. C# U SI3BIKHU IIeHIePOB 00eCIIeYnBa0T
KOMIIIEKCHYI0 pa3paboTky C camoro Hadana, TOT ¢akt, uTo Tooll
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II03BOJIAET [I0JIH30BATENAM IIEPEXOOUTE OT CTPYKTYPHL K AU3alHY
npsimMo B Kof (C#), BepPOSITHO, SIBASETCS CaMOM BaXXKHOU U
MHTEPEeCHOU pyHKUKeEH NpuioxeHus. [Ipomecc fOBOIBHO
YIIPOILeH, IIOCKOJIbKY NIPUJIOKeHNe NIpefsaraeT BledaTsollyo
KOJIJIEKINIO CTPOUTEIBHEIX OJIOKOB MHCTPYMEHTOB (Ha3blBaeMbIX
oneparopaMu). C X IIOMOIIbI0 Pa3pabOTYUKU ¥ aHUMATOPHI
MOTYT MaHUIYIUPOBaTh U300pakeHUIMHU, CTPOKaMH,
II0JIb30BATEIbCKUMU 00BEKTaMU. ITU OIIePaTOPhl TaKXKe UMEIOT
IIapaMeTphl, KOTOPhE MOXKHO aHUMHUPOBATh C IIOMOIILI0 QYyHKITNI
KJIIOUeBBIX KafipoB. OnepaTophl TaKxkKe MOTYT OBITh OPraHU30BaHbI
B CTEKH IJIs Tydiied yno6ouynuTaeMocTy U oTnagku. Tooll Takxke
TI03BOJISIET MTOTH30BATEAM KOMOMHUPOBATEL ONIEPATOPH U
oToOpaxKaTh TOJIBKO ONpefie/IeHHbIe BaXKHbIe ITapaMeTpHL.
AHUMAaTOPHI TaKXKe MOTYT UCIIOJIb30BaTh CTOPOHHUE OUOTNOTEKH,
Takue Kak Microsoft Connect, kouTpomnnep Leap, Oculus Rift. [Ins
nony4yeHus 6osee moapoOHoM nHGOPMAIMKU 0 TOM, KaK paboTaTh C
MY3BIKOU ¥ 3ByKOM, I'paduKaMu OepaTopoB, OIlepaToOpaMy,
KJTI0YEBBIMU KafipaMH{, MaTepHuajiaMi, OCBellleHheM, 3aTeHEHUEM
Y IJIMHHBEIM CIIACKOM [PYTUX QYHKIUYN IPUI0XKEHUS, XyHOKHUKU
MOTyT nnocetuth Wiki-ctpanuny npunoxenus Ha GitHub.
['magkuii ¥ HacTpauBaeMbId rpaduyeckuii nHTEPderic Kak u
CJIeIOBAJIO 0KUATh OT TAKOTO CJIOKHOI'0 IIPUJI0KEHU, KaK 3TO,
rpadpuyeckunt uaTepoeic Tooll foBoMEPHO PyHKLIMOHANEH, HO HE
COBCEM COBpeMeHeH. TeM He MeHee, cepas TeMa 10 YMOJIYaHUI0
paboraeTt
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Tooll — 3T0 yHUKanbHOE ¥ UHHOBALIMOHHOE IIPUJIOKEHUE,
KOTOpoe OepeT Ha ce0s CI0XKHYI0 3aJaydy 10 IPeioCTaBIeHIIO
CBOUM IT0Ib30BaTEISAM HealbHOM CPedbl OJ CO3TaHus
MHTEPAKTUBHOTO 3D-KOHTEHTa U aHUMAIlUH, IIpeajiaras crnocoo
HaCTPOWKU ¥ YTOUHEHUS UM C UCIIOJIb30BaHUEM METOMOB
KOJUPOBaHMUA U rpadu4eCKOro NporpaMMUPOBaHUS. XyIOXKHAKA
MOTYT HaOpacChIBaTh UIEH, CMEIIUBATh PA3/IMYHbIE ITPECETHI,
HaCTpaWBaTh BU3YyaJIbHBIM OU3alH, CO3[aBaTh CJIOKHEIE
aHMMalIlMY U pPelaKTUPOBATh II0CIEN0BaTEIbHOCTH B HEOOIbIIIHE
BUIEOPONIUKHU. C# U A3BIKY IIeiIepoB 00eCIeynBaT
KOMIIIEKCHYI0 pa3paboTky. C camoro Haydasa, TOT gakT, uTo Tooll
II03BOJISET II0Ib30BAaTEIAM IIEPEXOAUTh OT CTPYKTYPH K AU3alHY
npsiMo B Kof (C#), BEPOSITHO, SIBASIETCS CaMOM BaXKHOU U
MHTEPECHOU QyHKIMeH NMpuIoxkeHus. [Tpomecc 4OBOIBHO



YIIPOILeH, IIOCKOJIbKY NIPUJIOKeHNe IIpefsaraeT BlIedaTsolyo
KOJIIEKINIO CTPOUTEIBbHEIX OJIOKOB MHCTPYMEHTOB (Ha3bIBa€MbIX
oneparopaMu). C UX IIOMOIIBI0 pa3pabOTYUKU ¥ aHUMATOPHI
MOTYT MaHUINYIUPOBaTh U300pakeHUIMHU, CTPOKaMH,
II0JIb30BATEIbCKUMU 00BbEKTaMU. ITU OIIePaTOPhl TaKXKe UMEIOT
rlapaMeTphl, KOTOpPbIe MOXKHO aHUMUPOBATD C ITOMOIIbIO (QYHKIIUH
KJIIOUeBBIX KafipoB. OnepaTophl TaKxkKe MOT'YT OBITh OPraHU30BaHbI
B CTEKH 15 NTydiel yno0ouyruTaeMoCTu U oTnaaku. Tooll Takxke
TI03BOJISET MTO/TH30BATEAM KOMOMHUPOBATEL ONIEPATOPH U
oToOpaxKaTh TOJIBKO ONPefieIeHHbIE BaXKHbIe ITapaMeTpHL.
AHUMAaTOPHI TaKXKe MOTYT UCIIOJIb30BaTh CTOPOHHUE OUOTNOTEKH,
tTakue Kak Microsoft Connect, kouTpomnnep Leap, Oculus Rift. [Ins
nony4yeHus 6osee moapoOHoM nHGOPMAIU 0 TOM, KaK paboTaTh C
MY3HIKOHM ¥ 3BYKOM, TpaduKaMu OIIepaTOpOB, OllepaTopaMy,
KJTIOUEeBBIMU KafipaM¥, MaTepualaMU, OCBEIIeHUEM, 3aTEHEHUEM
Y IJIMHHBIM CIIACKOM [IPYTUX QYHKIUYN IPUIO0XKEHUS, XyTOKHUKU
MoryT nnocetuts Wiki-ctpanuiy npunoxenus Ha GitHub.
['magkuii ¥ HacTpauBaeMbIU rpaduyeckuil nHTEPderic Kak u
CIenoBajo 0KUOATh OT TAKOTO CJI0KHOTO MIPUJIOKEHUs, KakK 9T0,
rpadpuueckunt uaTepoeric Tooll ToBoMEPHO PyHKLIKMOHANEH, HO HE
COBCeM COBpeMeHeH. TeM He MeHee, cepasi TeMa 10 YMOIT4aHUI0
OYeHb XOPOIII0 paboTaeT B MJIOX0 OCBEIIEeHHBIX pa0o4yux MecTax.
Emle ogHUM IPErMyIeCTBOM IpadudecKoro nuHTepderca
ABJISIETCA TOT (DAKT, UTO OH IOJTHOCTHIO HAaCTPauBaEMBIH.
XynoXKHUKM MOTYT JIETKO IIepEMeIaTh BCe 9JIEMEHTEHI
rpaduydeckoro uHTepdeica ¢ MOMOLILI0 HTYUTUBHO MTOHSITHBIX
JKeCTOB epeTackuBanus. [IpuHrMas Bce BO BHUMaHue, Tooll —
3TO 3aXBaThIBalOIllee IPUIOKEHNE 7T aHUMAaIUU B PeabHOM
BPEMEHU, KOTOPOE MOAXOOUT AJIST OUeHb Y3KOU HUIIK
XyIOKHUKOB, KOTOPHIE XOTSAT 3al0JIyYUTh IPUIOKEHNE, B
KOTOPOM yfJaeTcs IJIaBHO COUeTaTh JIy4dlllie aClleKThl aHUMalluH,
KOMITO3UIIMY ¥ KOOupoBaHus. 00 aBTope CnyxkObl BE6-XOCTUHTa
Fresh TOS Bcerga cTpeMsTCs MPEOOCTaBIATh
BBICOKOKAUeCTBEHHEBIE YCIIYTH 10 JOCTYIHLIM leHaM. Hac MoXKHO
Hautu B Twitter, Facebook, Google+ u gpyrux conuanbHBIX
ceTsx. Hai Be6-cailT ¥ y Hac gaxe ecTh pa3fen 071ora, rae Bhl
MOXKeTe HalTu UHGPOpPMaIHIo 10 TaKUM TeMaM, KakK BeO-XOCTHHT,
perucrtpanus foMeHHoro uMeHHu, 1eaed4ebcO
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Tooll — 910 3D-pegakTop [JIsi COBMECTHOM PabOTHl B PeaTbHOM
BpeMeHM. AHUMaIus Takas xKe BojnieOHast, KakK KaXeTcs, HO
TpebyeT MHOTO HAaBBIKOB M 3HAHUN. XyIOKHUKYN MOTYT PHCOBATh B
3D Ha KOMIIbIOTEPE, aHUMUPOBATh U CO3[aBaTh UCTOPUHU C
IIOMOIIILIO IIPOCTOTO B MCIIOJIb30BaHUM pefakTopa. Tooll BeiBoguT
3Ty MO0 Ha HOBHIM ypoBeHb. [lenas pegakTop ele 6oee
VHTYUTUBHO TMOHSTHEIM U 00ecreynBasi COBMECTHOE
pemakTUpOBaHMe C IMTOMOIIBI0 BO3MOKHOCTEHN KogupoBaHus, Tooll
nmomMoraeT 00/IbIIeMYy KOJMUYECTBY JIIOfIEX CO30aBaTh CBOU IIEPBHIE
3D-anuManuy. HauHuTe B KpaT4yauiire CPOKH U CO3TauTe
co0CTBEHHOE TBOPEHUE [/ OMHOII0Ih30BaTEIbCKOM UK
MHOT'OTIOJTb30BaTENIbCKOM BUEOUTPHI. [o6eriTech
Ipo(dheCCUOHATbHOTO BUAA TOJIIUBYACKOM aHUMAIlMXA U Hay4YUTeCh
MHTYUTUBHO MCIIOJIb30BaTh KOO. XOTUTE y3HATh, KaK XyI0XKHUKU
CO3[al0T Maruio XKMBHIX 60€BUKOB M aHUManuu? ['aBHas
ctpanuila YouTube mpeoOpaxaeTcs, ¥ He TOIBKO €e MakKer.
Hosgeiil kaHan nog Ha3BaHueM Gaming Insiders, mpeMbepa
KOTOPOT'0 [AOJI2KHA COCTOSThCS Ha CIIeAyller Hefele, IPoBegeT
BaC 3a KYyJIMCH UTPOBOM MHAYCTPUHU U IIPETOCTAaBUT BaM
«MHCAUOEePCKYI0 HHPOPMAILHIO» 0 IOCTeIHNX UTPaxX, TeHOEHIUIX
B OTPacCIii ¥ MHTEPBBIO C pa3dpaboTyuKamMu urp. Begyuum
IIporpaMMhl OyIeT BeTepaH UHAYCTpun ['eHpu «X3HK» [[XKUJIIETT,
K KOTOPOMY IIPUCOEOUHSATCS IOPUK JleMIensb U3 aHaTUTUIEeCKON
¢upmel urposou uHAycTpuu The Game Analyst u Konun Ounnu
u3 Splitscreen TV. MeHeOKepy MeCeCTPH-CTYOeHTKHA B KAKOK-TO
MOMEHT OTpPedyeTcs MOCTYII K Balllel 3alliCh HAaBHIKOB
MencecTep. PykKoBoaCTBO Ayisi Ipo¢geCCUOHANIBbHBIX MeICEeCTED
MOXKEeT OBITh JTYUIIUM CIIPAaBOYHUKOM M YyUeOHBIMU PecypcaMu OJist
CTyHIeHTOB-MeficecTep. be3 COMHeHUS, MeOCEeCTPHI IEPBHIMU
yMeIoT IpU3HaBaTh CBOM OIIMOKY U IIpHU3HaBaTh WX 0e3 BUHHI.
MencecTpsl OT IPUPOAL COCTPafaTeNlbHbIE U TPOHUIIATEIbHEIE
JIIOOY, ¥ OHU 3HAIOT, YTO OIKXOKY MOTYT CIIYYUTHCS JaxkKe IIpu
caMOM TIlaTeabHOM yxoae. OHM U3BIEKAT YPOKM U3 KaXKOou
3ajayi, 3a KOTopyio OepyTcs. Y Kaxkaol 3agadu ecTh YPOK, U
HaBBIKKA MEACECTPHI MOTYT OBITh Iy4IIUM yuuTeneM. Kaxmoun
MeficecTpe, KOTOPYIO XBaJIAT 3a TO, YTO OHA UT'paeT, ClenyeT
OTHaTh JOJIXKHOe U I001arofapuTh 3a y4acTue B IpoIecce
oOyueHnusi. [Tocobue s CTyI€HTOB II0 CECTPUHCKOMY fieny OymeT
HOeabHBIM PECYPCOM [JIST MeACECTEP, Ha KOTOPBIM OHU MOTYT
ITOJIOKUTHLCS, KOTAa MPUOET BpeMs UM BCIIOMHUTEL CBOU C TPYHOM
3aBOEBaHHBIE YPOKH, a [JI9 9K3aMEHaTOPOB JaTh MefcecTpaM
BO3MOXKHOCTb ITPOUTH 3K3aMeEH I10 ypoKaM ux obyuenus. .Q:
3epkanbHOe n300paxeHue B aneMeHnTe xoncta B IE11 4 meitarock
pa3MecTuTh u300paxkeHue MOBEPX 37eMeHTa xosicTta B IE11, Ho



0HO oToOpaxKaeTcs KakK 3epKalbHOe n300paxeHnue. 4 Halles 3To
pelieHne, Kotopoe pabotaer mys IE
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» HabpocaliTe upmeu, cMelInBaiTe pa3uyHbIE TPECETH,
HaCTpavBaliTe BU3yaJIbHBIM AM3aliH, CO3[aBauTe CI0XKHEIE
aHMMAallNy U pPelaKTUPYHTEe 3MU30Mb B BUe HEOOIBIINX
BUEOPOIUKOB. * C caMoro Hayasa TOT ¢akT, 4To Tooll
II03BOJISET II0Ib30BaTEIAM [IEPEXOAUTh OT CTPYKTYPHL K
IIPOEKTUPOBAHHUIO IPIMO B Kof (C#), BEpOSTHO, SIBISIETCSA CaMOM
BaXXKHOU ¥ UHTEPECHOU (yHKIMel npunoxenud. [Ipouecc
IOBOJIBHO YIIPOLLEH, TIOCKOJIBKY IIPUJIOKEHNE IpeaiaraeT
BIIEYAT/IAIONIYIO0 KOJIJIEKLIAIO CTPOUTEIILHAIX 0JI0KOB
MHCTPYMEHTOB (Ha3bIBaeMHIX oriepaTopaMu). * C UX IOMOIIBIO
pa3paboTUYMKN ¥ aHUMATOPH MOTYT MaHUITYIUPOBATh
n300paxkeHusIMHU, CTPOKaMHU, I10JIb30BaTeIbCKUMU 00beKTaMHU.
OTH omepaToOpPH TakxkKe UMEIOT ITapaMeTphl, KOTOPhlE MOXKHO
aHMMUPOBATH C MOMOILIBI0 (QYHKIMN KITIOYEBHIX KaPOB.
OrmepaTophl TaKkKe MOT'YT OBITh OPraHNU30BAHBI B CTEKU MJIST
naydier yno604nuTaeMoCTH U oTiIagKu. Tooll TakxKe 03BOISET
II0JIb30BATE/IIM KOMOMHUPOBATEL OIIePAaTOPHl ¥ 0TOOpazKaTh
TOJIBKO OTIPefeJIeHHbIE BaKHBIE TapaMeTPHL. * AHMMAaTOPHl TaKXe
MOTYT KCIIOJIb30BaTh CTOPOHHUE OMOIMOTEKH, TaKue Kak
Microsoft Connect, kornTponnep Leap, Oculus Rift. [Ina
nony4yeHus 6onee nogpoOHOM HHPOpPMaLUK 0 TOM, Kak paboTaTh C
MY3BIKOU ¥ 3BYKOM, IpauKaMu OIepaTOpPOB, OIlepaToOpaMy,
KJIIOYEBEIMU KaipaMy, MaTepuajiaMy, OCBellleHUeM, 3aTeHEHUEM
Y OJIAHHBIM CIIMCKOM OPYTUX PYHKIMYU MPUI0KEHUS, XYIO0KHUKA
MOTyT noceTuTh Wiki-cTpanuily npunoxenus Ha GitHub. ¢
['mapkuyi ¥ HacTpauBaeMblil rpadudeckuit mHTepdeiic LIVEScore
00630p (10) * ?? UHTEpdelic MHTYUTUBHO IOHSATEH. Pa3nuyHble
YPOBHH (IIpeceTh) IOMOTYT BaM 04eHb ObICTPO HayaTh paboTy. * ?
IJoKyMeHTalIus 04eHb MogpoOHas U TIaTenbHas. * ? MuTepdeiic
OYEeHb IIPUSATHLIN U MPOOYMaHHHIHU. * ? [IpunoxeHrue 04eHb
OOCTYIHO. * ? [IpunoxeHnue paboTaeT B aBTOHOMHOM peXHUMe. * ?
Bce ¢yukIimy paboTaloT Kak MOI0KeHOo. * ??? 3To MpPUIoXeHue
abCoI0THO HEOOXOOMMO IJI51 XyIOXKHUKOB B PeallbHOM BPEMEHH.
Y MeHs He OBIJIO ITPOOJIEM C LIEHOM. DTO CTOUT TOTO. * ?7
CTtabunbHBIN KakK g0710K0. ¢ ? ? EMMHCTBEHHBIM HEIOCTAaTKOM
ABJsieTcs oTcyTcTBUE 0TTOUYeHHOro WYSIWYG. TeMm He MeHee, 3TO
IpUJIoKeHre o0ecreunBaeT TaKylo KPyTyio aTMocGhepy, YTO 3TO



He uMeeT 00JbIIoTo 3HaueHud. ¢ ? [][] 4 66 HOpeKOMEH0BAII 3TO
IIPUJIOKEHUe BCeM, KTO XoueT 3aHsAThCa 3D-uckyccrsom! O630p



System Requirements:

Munumym: OC: Microsoft Windows 7, Windows 8, Windows 10,
XP TIpoueccop: Intel unu AMD i5 unu aHamoruyHsd [lamMsaTe: 4
I'b O3Y I'paduka: NVIDIA GeForce GTX 460 uny aHaIOTUYHHIH,
AMD Radeon HD 7870 unu ananoru4ynsiii DirectX: Bepcust 11
CeTn: MIUPOKOIIOJIOCHOE NTOIKII0oUeHne K MuTepHeTy 2KecTkun
nuck: 20 I'b cBobomHOTO MecTa 3ByKOBas KapTa: 3BYKOBast KapTa,
copMmectuMas ¢ DirectX 9.0c. [JonomHUTENbHBIE IPUMEYaHUSA:
cucTeMHBIe TpeOOBaHUSI MOTYT OBITh U3MEHEHHl. PeKOMeHIyeMbIe:
OC: Microsoft Windows 7, Windows 8



