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(57) Abstract: The invention relates to the field of timepiece technology, to timepiece mechanisms with time indication,
and more specifically to complex timepiece mechanisms having the additional functions of reproducing, within the
timepiece, clear animations of graphic images with the possibility of playing various games. In order to enable the cre-
ation of clear, non-blurred animated motion of a graphic, bas-relief or other image using cinematographic methods with
a rapid progression of animated image frames, said animated image frames remaining motionless in the intervals
between the changeover of frames, and said image frames being covered with a shutter during changeover to produce
clear, non-blurred moving images for entertainment, games or therapeutic calming by means of the cyclical movements
of said animated images, in accordance with the method for reproducing images in timepieces, timepiece image anima-
tion is achieved by means of the intermittent, jumping motion of an animation means with image frames, resulting in an
alternating jumping display on the timepiece of individual image frames, covered by a shutter during the changeover of
frames. Furthermore, timepiece image animation is achieved by means of the intermittent, jumping motion of an anima-
tion means with image frames, resulting in the alternating jumping display on the timepiece of individual image frames,
the image frames being fixed in place motionlessly in the intervals between the changeover of frames, and the images
being covered with a shutter during the changeover of frames.
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™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, [exaapaiuu B COOTBETCTBHH ¢ IpaBuiom 4.17:
M, ZW.

—  KACQIOWAACA YCMAHOBTEHUS TUYHOCTIU U300pemamens
(84) VYkasaumble rocyaaperBa (eciu He yKa3awo unaue, Os (npasuno 4.17 (i)
Kaxcooeo euoa pecuonanenoli oxpauvt): ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ,
TZ, UG, ZM, ZW), eBpasuiickuii (AM, AZ, BY, KG, KZ, Ony0iukosauna:
RU, TJ, TM), esponeiicknii natent (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,

— 006 asmopcmee uzobpemenus (npasuio 4.17 (iv))

— ¢ OmMUémom 0 MENCOYHAPOOHOM noucke (cmamos 21.3)

IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, — 00 ucmeuenus cpoka Oml usMeHenus Qopmymrol
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, uzobpemenus u ¢ noémopnoti mybauxayuei 8 ciyuae
CL CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). noxyuenusa usmenenuii (npasuno 48.2(h))

N300peTeHne 0THOCHTCA K 00JIaCTH YacoBOH TEXHUKH, K 9aCOBHIM MEXaHH3MaM ¢ MHJMKAIINEH BpeMeHH, a, Ooiee
KOHKPETHO, YaCOBHIM MEXaHH3MaM YCIIOXKHECHHOTO THIIA, HMEIOIIMM JOTOIHUTCIHHBIX (QyHKITHH BOCIPOHU3BE/ICHHS B
qacax YETKOM aHMMaluu Tpa(UUECKUX H300paKEHHH ¢ BO3MOXXHOCTBIO IIPOBEJACHHUS pa3IHYIHBIX urp. Jma
00€CCIICUCHNST BO3MOKHOCTH CO3MaHHS HYETKOTO, HE CMa3aHHOTO aHMMHPOBAHHOTO MABIDKECHHS TI'PaHUUECKOTO,
0apenbeHOTO MM HHOTO H300pa’KeHUS METOJaMH KHHeMaTorpada ¢ OBICTpOH CMEHOH KaJpoB aHHMHPYEMOTO
N300paKEHUSI, HEIOBIDKHBEIM IIOJIOKCHHEM KaJpOB aHHMHPYEMOTO H300PaKEHHS B IIPOMEKYTKAX MEXKIY HX
MEPEKITIOUCHNAME U IIEPEKPHIBAHUCM KaJpOB H300paKeHUI OOTIOPAaTOpOM B MOMEHTH HX INEPEKIIOYCHHUS JUIA
HAOMIOACHUS Ha dYacaX UCTKHX HECMA3aHHBIX JIBIDKYIHXCSI H300paKCHHHM A 00CCICUCHUS BO3MOXKHOCTH
Pa3BICUCHUS U UTP, TCPAIECBTHICCKOTO YCIOKAUBAHHS ITHUKIHUCCKUMH JBIDKCHUSIMH aHHUMHPYEMBIX H300pakCHHH,
COTTIaCHO cIOC00a BOCIPOM3BE/CHU B YacaX aHHMAIlMH 00CCIICUMBAIOT aHMMAITUIO H300pa’keHUH B 4acax ITyTeM
IIPEPHIBUCTOTO CKAaYKOOOPa3HOTO JBIDKCHHA CPEJCTBA aHHUMAIMHM C KaapaMH H300paXCHUH ¢ deperylormeics
CKauKoOOpa3HOH JIEMOHCTpAIlMH Ha 4acaX OTJICIBHBIX KaJpoB H300paKEHHH, MEPEKPHIBACMBIX O0TIOPATOPOM B
MOMEHTHI CMEHBI KaJpoB. IIpu 5ToM 0OecCleuHBalOT aHUMAITHIO H300paKCHHH Ha dacax IIyTeM IPEPHIBUCTOTO
CKauKOOOPa3HOTO JBIDKCHUS CPEACTBA aHUMAIMH C KaApaMH H300paKCHHH ¢ depenylomeiicad ckaukooOpasHoU
JIEMOHCTpane Ha 9acax OTACIHHBIX KaApoB H300paXCHHUH, ¢ (HUKcamued MOIOXKCHHI KaJIpoB H300paXKCHUH B
HETIO/IBIDKHOM TTOJIOXKEHHH B IIPOMEXYTKAX MEXTY CMECHOH KaJpoB H300PKEHHH M IEPEKPHIBAHUI H300paKCHUH
00TIOPaTOPOM B MOMEHTHI CMEHBI KaJIPOB.
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Cnocob 1 yCcTpOCTBO BOCNpPOU3BEAEHUA aHUMaLUMK B Yacax ¢ 06TIopaTopom

OBJIACTb TEXHUKIN

N3o0bpeTeHne oTHOCUTCS K oOnacTh 4acoBOW TEXHUKW, K 4acOBbIM
MEeXaHW3MaM C UHAMKaUuMen BpeMeHu, a, bonee KOHKPETHO, YacoBbLIM MexaHu3mMam
YCMOXHEHHOTO TUNA, UMEIOLWMM AONONHUTENbHLIX (HYHKUMA BOCNPOU3BEAEHUA B
yacax Y&TKoW aHuMauuu rpacduyecknx nobpaxeHuini ¢ BO3IMOXHOCTbIO NPoBeAeHuUA
pPasnu4HbIX Urp.

YPOBEHb TEXHUKA

Anumauua (om namuHckoeo "anima" - dywa) - TeXHONorus, nossonsawtLlas
npy NOMOLLM HEOAYLIEBNEHHbIX HEMOABWKHbIX ODBLEKTOB co3daBaTb WNMO3MIO
aswxenus [1].

Hanbonee nonynsapHas c¢opma  aHumauuum -  MynbTUNNUKauus,
npeacrasnsolwias coboll cepuio  pUCOBaHHLIX n3oOpaxeHun. Ha  kaxgom
cnenyloliemM pucyHke durypka npeactasneHa B 4YyTb WHOW pase ABMXKEHWUA.
OTaenbHble PUCYHKM nokagposo doTtorpadupyloTcsa, a 3aTeM NpoeuunpyroTes Ha
3KpaH CO CKOPOCTbIO 24 Kaapa B CeKyHAYy B 3BYKOBOW aHwmauun unu 16 kappos B
cekyHay - B Hemoi. [ledcTBua n 3pheKTbl, HEBOSMOXHBIE B PEAnbHOW XU3HK, -
CyTb aHUmauuu [2].

C ApeBHUX BpeMeH, HauyuHas C KUTalcKoro Teatpa TeHel u Ao sonwebHoro
coHaps 17 B., NPeANPUHUMANIACH NONLITKKA "OXuUBUTL" n3obpaxeHue. B 19 B. bbino
[OKa3aHo, 4YTO u3obpaxeHue ocTaeTcs Ha ceTyaTke rnasa €ewe [onu CekyHabl
nocne TOro, Kak rnas nepecran BOCNpWHWMAaTbL cam OOBLEKT, U C y4eTOM 3Toro
OTKpLITMA n3oBpeTanucb cneuuanbHble MexaHusmel, Takue, kak "3ootpon” (1830-e
rogel) 6putaHckoro yacoswmka Y.[. XopHepa: 6apabaH ¢ nocnenosaTensHOCTbIO
pucoBaHHbIX u3obpaxeHuii. BapabaHn Bpallancs, v cosfaBanoch BneyaTneHve, 4YTo
durypkn asuxytcs. B 1880-x roaax cpaHuy3ackuii nsobpetatens 3. PeitHo passun

3Ty uaeto, Ao6aBuB NPOEKTOP.



10

15

20

25

30

WO 2013/187798 PCT/RU2013/000339

B 1906, nocne nsobpetenns knHokamepsl, [bk. C. bna3kToH caenan nepebiil B
CWA mynbTunankauvoHHbld punbm KOmopucTuyeckne asbl CMELLHbIX MOPAOYeEK,
roe 6bin NpUMeEHeH nNpuHuMn “"oauH kapp - oAuWH pucyHok'. B 1911 nop ero
PYKOBOACTBOM MynbTunnukatop YuHsop Mak-Kei cospgan cunbm ManeHbkuin Hemo
no raseTHoMmy Komukcy. Ho Kak WCKycCTBO MynbTUNNWUKauua yTBepaunacb nocne
dunema Mak-Kea [OuHosasp [eptn (1914). lepTu TaHUeBana Ha 3KpaHe,
BbiBOPAYMBana C KOPHEM [epeBbA, YAepXuBana Ha Hocy Mau.

MaBHbIM NPENATCTBAEM Ha NyTU K KOMMEPYECKOMY ycrnexy MynbTunavkauuu
6bina BbLICOKAA TPYAOEMKOCTb mpouecca cosfaHua dunbmos. [Ina cokpalleHus
pacxofoB 6bINO NPUMEHEHO HECKOMNBKO TEXHMYECKUX 300peTeHui.

B 1913 3.Xepa u [Ox.P.bpen paspabotanu npuHUunbl pucoBaHUa Ha
yennynonaHoi nneHke, B 1914 P.Bapp ycoseplleHCTBOBan cUCTEMY TOYHOrO
NO3ULIMOHUPOBAHUSA PUCYHKOB Nepes kamepoin Npu MOMOLLIN KPIOHKOB (LWNUnekx).

B 1917 dnenwep paspabotan "poTockomn”, NO3BONSAIOLMA NPUMEHATL ANA
MCMONb30BaHWUA B aHUMAaLMN CbEMKU XXNBbIX aKTEpOB.

B 1924 n3BecTHbIV XyAoxHUK ®.Jlexxe noctaBun 3HameHuTbIn MexaHndeckni
Baner.

B HacTosillee BpeEMS pasnNUyaloT KyKOMbHYIO, CUNY3THYIO, KOMNaXHYIo,
KOMMbLIOTEPHYIO 1 NasepHyto aHumauuu [1].

KykonbHas aHuMauusi no nonynApHOCTU OHa YCTynaeT nuulb PUCOBaHHOW
myneTunnukaumn.  Kykna  pacnonaraeTca  npsMo  nepen kamepoi u
doTorpacvpyeTcs rnokagpoBo, NPUYEM Kaxabld pa3 B €e no3y BHOCATCA
MUHUManbHblE W3MEeHeHus, 4ToObl MpyM nocneayllen npoekuun cosgasanach
WNNI03us ABWKEHUs. 3TOT TUn aHumauuun Bo3HuK B Poccun, roe B.A. Ctapesuy
Hayan genaTb KykonbHble unbme! ewe B 1911,

B cunyaTHOM aHMMauuW BbipesaHHble U3 KapToHa unu Apyroro marepuana
OUrypKu HaKNaAbiBAlOTC Ha UENNynouaHylo NNEHKY, Npu4eM Ans  Kaxaporo
cnefyroLero Kagpa ux NonoXXeHue cnerka MeHAETCS.

B konnaxHoi aHWUMauun WCnonb3yeTca TOT KEe NPUHLMN, OOQHAKO BMECTO
OUrypoK NPUMEHSIOTCA BbIPE3KM M3 KHWXKEK, HaKnewku, unnoctpauun. AHuMauus
00BLEKTOB 3acTaBNAET HEXWBble NpeaMeTbl KasaTbCA ofylueBneHHbimu. MoryT
MCNONb30BaTLCS Kak NpeaMeTbl NoBCEAHEBHOMO obmxoaa (CNUYKK, BUIKK, Yacht), Tak

¥ poTorpachmm u pasnuyHble usodbpaxeHus.
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B KOMMNbIOTEPHOW aHWMaUMK Nocne Toro, Kak HapucoBaHbl OCHOBHbIE NO3bl,
ABTOMATUYECKM paCCUUTLIBAIOTCS NPOMEXYTOYHbIE NOMOXEeHua repoeB. B
SNEKTPOHHON aHUMaLUWKU Ha KOMNbIOTEPE MYNbTUNIBbM CO3AAETCA BECH LIETTUKOM.

B nasepHOW aHMMaLuuMu C NOMOLLbIO nasepHoro nyya w Habopa 3epkan
[OCTUraeTcst UNM3usa TpexmepHoro obvekTa.

Wctopust aHuMauMu Havanacb 3afonro A0 MNOSAIBNEHWA B Mupe
kuHemaTorpada, n3obpetéHHoro 6patbamu Jllombepamu.

MepBble NONbLITKW YenoBeka BOCNPONU3BECTM HE TONBKO CTATUYHbIE KapTUHbI
MMUpa, HO W CaMO ABWXEHWE, MOXHO Habniogatb yxe B paboTax nepBoObITHbIX
Xy[OXHUKAX, AN KOTOPbIX XapaKTepHo n3obpaxeHue, Hanpumep, GeryLuero oneHs ¢
GONbLUUM KOMMYECTBOM HOI, NOKasblBaOWWX CTpeMuTenbHocTb ero Hera, unw,
HanNpuUmep, TaHUYyOLWEro OXOTHUKA C BOCEMbI0 HOraMu WU pykamu, KOTOPbIMM
nepeaaHbl PasnnyHbIe MOMEHTbI ABUKEHUS B TaHUe.

Mo3gHee Mbl HAXOAUM AWHAMUYHYIO Nepefaqy ABUXEHUS B CKYNbMNTYPHbIX
penbedax ApesHeit peLmu, B erneTckux pocnucsaix rpobHULL u xpamoB hapaoHoB.

B Kutae unnio3unio ABUXEHUS PUCYHKA NbITaNUCh CO3AaThb C MOMOLLbIO TeaTpa
TeHell, B KOTOPOM [BWranucb TEHU PWUCYHKOB, MPOELMPYEMbIE Ha OCBELUeHHOW
MNOCKOCTHN.

Ewe B 70-e rogbl A0 H.3. pUMCKuWA noaT u cunocod Jlykpeunin B CBOEM
Tpaktate «O npupoae Belleit» onucan nNpucnocobneHve Ans BbiCBEYMBAHWS Ha
aKpaHe aHUMUPOBAHHBIX ABUXYLLNXCS PUCYHKOB.

CsoeobpasHbiM NPoo6pa3oM COBPEMEHHOIO KUHO MOCMYXUNU MOABUBLUMECS
B 15 BEKe KHWXKKM, Ha Kaxaon w3 cTpaHuy KoTopbix 6blnn n3obpaxeHsbl
yenoBeyeckue urypbl B pasnuuHbix asax AsuxeHus. CTOUNo CBepHyTb TaKyw
KHWXKKY B PYNoH, a 3aTemM ObiCTpO pasBepHyTb €ro, Kkak CTpeMuTenbHo
nepenucTbiBaloWMUECA CTPaHULbI CO3AaBany athdeKT ABUKYLIMXCS NioAen.

Bonee CcOBeplWEHHbIM NpUBOPOM MOXHO cuYWTaTb Tak HasbiBaeMbli
«BonwebHeIl oHapb» (nam. «laterna magica»). PacnpocTpaHéHHoe B
CpefHeBeKoBbe, 3TO YCTPOWCTBO COCTOANO M3 AEPEBAHHOMO UNWU MeTansM4yeckoro
Kopnyca C OTBEPCTUEM WM OOBLEKTUBOM, B KOTOPOM Obln pasMelléH MCTOYHUK
cBeTa. Mexay WCTOYHUKOM CBETa W ONTUYECKOW CUCTEMOW BCTABNANUCH NNACTUHbI
U3 CTeKna C HAaHECEHHbIMU Ha HUX U3o0paxeHUMAMWU, KOTopble WU npoeLupoBanucb

TaKUm o6pa30M Ha mo6yro nogxoasatilyo NOBEpPXHOCTb.
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Cnepaytowuit aTan asontounn npvbopos ANA aHUMauuU PUCYHKOB MPULLIENCA
Ha 1832 roa, koraa Genbruiickmin npodeccop Kosed [lnato cospan B cBOEW
nabapaTopuy YHUKanbHbIA nNpubop — deHakucTuckon (om 2peyeckoz20 croea
"theHaKc" - 06MaHWUK U KOPHSA “cKon" - cMompems).

KoHcTpyKumsi beHakucTuckona OCHOBbIBanacb Ha CrMocOBGHOCTM ceTyaTtku
4yenoBeYecKoro rnasa 3anoMuHaTb nocnegoBaTenbHble cobbiTvA. Tak onuckisan
cBo& wu3obpeTeHne cam aBTop: «AnnapaT COCTOUT W3 KapTOHHOro Aucka c
npope3aHHbIMU B HEM oOTBepcTMsMU. Ha oaHoi cTopoHe Aucka HapucoBaHbI
cdurypbl. Korga Auck BpallaloT BOKPYr OCW neped 3epkanoMm, TOo urypbl,
paccmaTpvBaemble B 3epkane u4epes OTBEpPCTUS AWCka, NPEACTaBNATCA He
BEPTALUMMUACA BMecTe C [MCKOM, a, HaobopoT, KaxyTcs COBEpLUEHHO
CaMOCTOATENbHLIMU U AeNaloT ABWKEHUSA, UM npucywme» [3].

Mpaktuyecku ogHoBpeMmeHHo ¢ [Mnato npubop € Tem Xe OCHOBHbIM
NpUHUMNOM AeNcTBus Gbin n300peTéH BeHCKUM npodieccopoM reoMeTpun CUMOHOM
doH Litamncepom. 3ToT npubop Gbin HassaH usobpetatenem «crtpobockon». ITo
6bin KapTOHHbIW GapabaH, HacaXeHHbli Ha ocb. Ha BHyTpeHHeW CTOpOHe 3Toro
6apabaHa, Ha GyMaxHoi neHTe Hbinn HaHeceHbl HECKONBKO PUCYHKOB (0BbIMHO WX
ObiNO OT BOCbMU A0 ABeHaauaTv), WNNICTpupylowmx nocneposatenbHbie dasbl
OBWXEHWA 4YenoBeka WU XKMBOTHOFO, COBEpLUaloLlero onpeaeneHHoe AeucTeue,
Hanpumep: Ger cTpayca, ckauky nowaan u T.n. Kaxabid nocneaylowmin pucyHoK
BOCNPOW3BOAWN HOBbLI MOMEHT ABWKEHUA, NPU 3TOM NOCNEAHUIA PUCYHOK KaxKaoro
UMKNa ABNANCA Kak Obl 3aMbiKaloLLMM MO OTHOLLEHMWIO K NepBOMY puCyHKy. BcTasus
BGyMaxkHylo neHTy € pucyHkamun B 6GapabaH ¢ y3kMMW, NpPOAONrOBaTbLIMU
OTBEPCTMAMMU, NPOPE3AHHBIMM MPOTUB KaX/AOro PUCYHKA, 1 Bpallan 6apabaH BOKpyr
ocu, 3puTens Bugen ObiCTpylo nocnefoBaTesibHyld CMEHY PUCYHKOB, koTopas
co3fasana MonHyo UM3nUI0 UX ABUKEHNA.

Bnaropapsa aTtomy m3obpeTeHuto, acpdexT BUGUMOro ABUXEHUSt NPU CMeHe
HENOABMXKHbIX M30BpaxeHuit, caenaHHbIX Ha BHYTPEHHEM AWUCKe, CTan Ha3bliBaTbCA
cTpobockonuyeckum achHEKTOM.

N3BeCTHO MHOXECTBO NpnBopoB, 0OGbEANHEHHBIX Ha3BaHUEM «300Tpon». JTO
YCTPOWCTBO, Cxoxee co cTpoBOCKONOM, B KOTOPOM AWUCK C OTBEPCTUSIMUA 3aMEHEH
AEpEBAHHLIM UNU MeTannuyeckum GapabaHoMm, OTKpLITEIM CBepxy, Npope3aHHbIM
BepTUKanNbHLIMKA LWenaMu no 6okam U BPaLLAIOWMMCA FOPU3OHTaNLHO Ha ocu. [uck

C KapTUHKaM¥ 3aMeHeH ANNHHOW NEeHTON, KOTopas NMOMeLLaEeTCs, CBEPHYTas B Kpyr,
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BHyTpn Gapabava. 3T NEHTbI MOrMM BMECTUTb NATb, AeCATb M Honee AlOXUH
KapTUHOK, TOrAa Kak AUCKWA HE MOrNy BMECTUTb bonbLue ABYX OIOXNMH.

Bnepeble 300Tpon 6bin  ckoHcTpywpoBaH B 1834 rogy aHrMMACKWUM
maTemaTukoM Yunosamom propaxkeMm XopHepoM, U HasbiBancs "Aeganeym” (B YeCTb
Jenana, KoTOpbIM, MO NpefaHvio, Co3Aan ABUXYLUMECA KapTuHbl nopeid u
XMBOTHBbIX).

Mocnenytowme BapuaHThl 3TOro annapata (B 4aCTHOCTW, annapart, KOTOpbli
ckoHcTpymposan B 1860 roay dpaHuys [esBuHb, W aHanorudHblid annapar
amepukaHua Yunbsma E. JMHKOnbHa) 3akpenunu 3a BCeMW NOAOGHBIMU
yCTpOMCTBAMM Ha3BaHWe «300Tponay.

B 1853 r. ascTpuel, GapoH ¢oH Yxauuyc, CKOHCTpyuposas cTpoBockon, B
KOTOPOM M306pakeHWst NOMELanucb Ha CTEKNsAHHOM Aucke U oceellannch
MaCnsIHOW NaMnoW, Bnepsble CnpoeLnpoBan Ux Ha 3KpaH.

B 1861 r. amepukarel KonmaH Cennepc n3o6pén npubop «KMHEMaToCKomM»,
KOTOPbIN NPeACTaBNAN CEPUI0 HaKNeeHHbIX Ha BapabaH oTorpacmin, CMEHABLUUX
ApYr Apyra nepea rnasamu 3putens.

®paHuy3 OMunb PeiiHo, 3aumcTBOBaB BpallaTenbHblii GapabaH 3ooTpona
XopHepa U YycOBEpLIEHCTBOBAB 3epKanbHylo cuctemy cheHakuctuckona Xoseda
Mnato, co3gan HoBbih, OGonee coBeplieHHblW npubop, HassaB ero
«npakcuHockonom» Penno. 30 asrycta 1877 roga, koraa B [lapwxe 6bin
3anaTeHToBaH MpakcMHockon 3Omuna PeiHo, MOXHO CcYMTaTb OHEM pOXAEHUA
aHMMayuuv B TOM BUAE, B KOTOPOM Mbl 3HaeM e€ cerogHsi.

MpubnuautensHo B Toxe camoe Bpemsa, ¢ 1870 roaa, B CaH-®paHuucko
aHrmuyanuH  Opnsapa Meiibpumk  Havyan  ceoo  paboty no  CbeMke
nocnegosatenbHbiX a3 ABUXEHUS XUBOro obbekTa (M3HayYanbHO 3TMM O6BLEKTOM
CNY)XUNW cKavyLLue noiuaamn).

Oneapa Meibpupx usobpen Tak HasbiBaeMblid  300nmpakcuckon  (aHas.
zoopraxiscope om 0p.-zpeyd. {WOV - XUBOMHOe, Xueoe + TMPASIS - 0esmesibHOCMb,
deuxeHue + OKOéw - cMompio, Habmodaw) - npubop AnNA «nNpoeuuposaHUA
ABWXKYLLUMXCA KAPTUHOK».

HemHorum nosgHee, B 1884 rogy Mapewt cosgan  nepBblit
xpoHodoTorpaduueckuit  annapar. OnbiTel  Meibpuaxa u  Mapes BHecnu
3HAYMTENbHbIA BKNaJ B WU3y4eHUE ABWXEHUWIA YernoBeKa W XWUBOTHbIX U B pa3BuTue

TEeXHWUKN.
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B 1885 roay l'epmaH Kactnepa cosgaeT myTockon, npeacrasnalowmii cobon
npubop ¢ 6apabaHom, B KOTOPOM NomeLanack Toicsya (U 6onblue) pUCYHKOB.

1888 r. - PeilHo ycoBeplueHCTBOBAN CBOW MPaKCUHOCKOM, NEpeEHEeC PUCYHKU
Ha UennynouaHylo neHTy (35 Mm) K BbICBETUN ee Ha OonbLIoM 3KkpaHe B Kpyry
cBoux pogHbix u apysei. C 1892 rona PeliHo ycTpauBaeT cneunanbHble nokasbl B
my3ee peBeH 1 aaeT UM HasBaHve «ONTU4eckuin Teatpr.

U nuwb B 1895 r. 6patba JlloMbep paspaboTany KOHCTPYKLMIO KMHOannaparta
ONS CbEMKU U NpoeKkuun ABuxyLmxca dotorpacuii, Hassas ero knHemartorpagom,
C Yero Hayanacb UCTOPUSA COBPEMEHHOTIO KUHO [4].

Mepsbin B UCTOpPUW  MPUMWUTUBHBIA  CKAYKOBLIW ~ MeXaHW3M  Ans
XpoHogpoTorpacmyeckoro annaparta npuaymaH B AWM dotoorpad Yunbam
®puse-TpuH, Kotopbit paboTtan Hap Toit xe npobnemoi, 4To Mapen u [peHc.
MopobHO MM OH CcHavana npuMeHsN OYMaXHYK CBETOYYBCTBUTENbLHYIO JIEHTY,
KOTOpYyIo cHabxan no kpasm nepdopatuen. Tak kak bymaxHasa neHTa psanach, T0 B
csoeM XxpoHodoTorpaduyeckom annapate 8 1889 rogy ®puse-ITpuH Bnepsble
NPMMEHUN HEeJaBHO NOABMBLLYIOCA NEPMOPUPOBAHHYIO LENNYNouAHYI0 NIEHKY.
Torga e OH BKNIOYUN B KOHCTPYKLUUIO annapaTa CKauKoBbiA MEXaHU3M.

MneHka y ®puse-fpuHa noctynana c nogatoulero 6apabaHa Ha NPUEMHBINA.
MocneaHwii, C MOMOLLbLIO PYKOATKMW, BpalllaeMon PYKOi, NpUBoanncs B HenpepbiBHOE
nsuxeHne. [lnedyo, Hecywee BpallaloOWUMACA PONWUK, NoMyyano ABUXKEHUE
NoCpPeaACcTBOM CNWpanbHOro Kynadka W NpUHUMano norioXkeHwe, mnokasaHHoe
NYHKTUPHLIMUA NIUHUSIMK; NPU CBOEM [ABMXEHWWM OHO TAHYNO BHW3 NIEHKY, KOTOopas
3aTeM ocTasanach HEnoABWXHOI, NOKa PONUK OTXOAMN Noa ASUCTBUEM MPYXKUHBbI.
OpHOBpPEeMEHHO C OTXOAOM MNneya 3aTBOp OTKPbIBANCA MOCPEACTBOM TaKOro e
cnupanebHoro kynauka. MocneaHuin Gbin CKOHCTPYWpOBaH Ha Bany, NPUBOAUMOM B
ABUXEHUe pykon. Kaxablit o6opoT, Takum o6pa3om, 3KCNoHUpoBan OTAENbHbIA Kaap
NNEHKN.

Yxe B 1889 rogy ®puse-lpuH cHan B aia-napke cBov nepsbii OUNbM K
npoAeMOHCTpUpoBan ero Ha doTorpaduyeckom cwesne B TayHH-xonne. B 1890
ropy cocrosnace nybnuyHas pemoHcTpauus ero cunbmos B Koponesckom
doTorpacmuyeckom obiiecTse.

CvemoyHas kamepa ®puse-TpyHa c nepdopuposaHHOW LennynouaHon
NEHTOM Umena BCe 3NEeMeHTbl kKuHemaTtorpada, KpoMe TeXHUYECKU COBEepLLUEHHOro

CKa4yKOBOIro MexaHu3ma npepbiBUCTOro OBWMXEHUA NMNEHKW. OpHako ero annapatbt



10

15

20

25

30

WO 2013/187798 PCT/RU2013/000339

ObiMA  OYEeHb CNOXHbI WM B OSTOM BUAE HE MOMMW NONYYUTb  LWMPOKOro
pacnpocTpaHeHusi. bonee Toro, 3a npegenamu AHIMUKU O ero U3oBpeTeHun NoYTU
HW4ero He 6bINO N3BECTHO.

MnaBHO 4acTblo KuHemaTtorpadpa, «cepauemM»  KUHOCHLEMOYHOrO MU
KWHOMPOEKUMOHHOTO annapaTta SBAANCA WMEHHO CKaykoBbIA MexaHWsm Aans
6bICTPON, MPEPBLIBUCTOK CMEHbI N30DpaXKEHNNA.

N3o06peTeHne COBEPLUEHHOrO CKAYKOBOrO MexaHWsma, KOTOpbld NO3BONUN C
YCTAHOBIIEHHOI 4acTOTOW OCYLIECTBNATL OAHOBPEMEHHO ObiCTpoe npepbiBUCTOE
nepefBwXeHWe OTAENbHbIX NOABWKHBLIX N306paXXeHWn N X MrHOBEHHYIO OCTaHOBKY,
cTano TeMm cobbITUEM, KOTOPOE U 03HAMEHOBAaNO POXAEHUE KuHemarorpada.

B 1893 rogy Mapei cosgan HoBbli XpoHodoTorpaduyeckui annapar c
uennynouwaHo nneHkoW. [lneHka 3aecb pABuranack NpPeEpLIBUCTO,  Adenas
MIHOBEHHbIE OCTAHOBKM C 4YactoToi 20 oTaenbHbIX CHUMKOB B cekyHay. OpaHako
MeXaHW3M NPEpPbLIBUCTOro ABWXEHUA Obln kpanHe npumuTuBHbIM. OH COCTOSAN K3
3NeKTpoOMarHuTa U NpuXMMHbIX Banukos. B MomeHT cpabaTbiBaHNA 3aTBopa Banuk
NPUTArMBancA U octaHaBnuean nneHky. [eicTBue aToro mexaHuama Obifio OYeHb
rpyobim, noatomy  annapatr  Mapes Henb3n cuntatb  TEXHWUYECKU
yooBneTeopuTenbHbIM. TeM He MeHee B TOM e rogy Mapen CHAN HEeCKOnbKo
3amevaTenbHblX UNbMOB O ABWKEHUN XUBbIX CYLLECTB.

B 1894 roay >Kopxx emeHu cosfan nepsbld COBEPLUEHHbIW KnHoannapart co
CKa4yKOBbIM MEXaHW3MOM. OTOT CKa4KOBbIi MEXaHW3M npeactaensan cobon Auck ¢
«nanbLeM», BpaLLaloWUMCS NO YacoBOW CTpenke.

B 1895 rogy CBO KMHOMPOEKTOP W KMHOannapart 3anateHTosanu Opatbs
OrtocT u Jlyn JiioMbepbl, N(PUMEHUBLLUE B KA4ECTBE CKaYKOBOro MexaHwW3Ma rpendep
(«BUNKy»). JIeTOM 1 OCEHbIO TOTO e rofla OHN CHANKM AECATb KOPOTKUX OUNbMOB No
16 M, KOTOpbIE ABUITMCb OCHOBOW ANA KOMMEpPYECKUX ceaHcoB KoHua 1895 - Havana
1896 ropos. B pexkabpe 1895 roga 6bin OTKpLIT NEpBbIN KMHOTeaTp B noasane
«[pan-kacde» Ha bynbBape KanyuuHos B [apuxe. Ecnu cyanTb CTporo daktnyecku,
TO rpeicep - aTO eAMHCTBEHHOE OpuriHanbHoe nsobpetexne JltoMbepPOB, NPUTOM
He camoe yapadHoe (yxe B 1896 roay rpeidep Obin 3ameHéH apyrum, 6onee
COBEPLLEHHbIM CKAYKOBbIM MEXaHU3MOM - ManbTUACKUM kpecToM). OaHaKO UMEHHO
Ha WX annapar Bbinana camas rpomkas cnasa. B TeyeHvwe nepson nonosuHbl 1896
ropa kuHematorpad JlloMbepoB [AEMOHCTPUpPOBANcCA BO BCEX €BPONEUCKUX

cTonuuax u nmen KonoccanbHbii ycnex.
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B anpene 1896 roga Buktop KoHTeHcysa v BloHUNM nepsbIMKM NpUMEHUNK B
KMHOannapartax 4YeTblpexnonacTHbid ManbTUACKUA KpecT — TOT TUM CKaykoBOro
MexaHn3ma, KoTopbii NpeobnafaeT B COBpeMEHHbIX KuHoannaparax.

KoHTeHcy3a wmen HeGonbwoe npednpustue B lMapwke U Obin ONbITHLIM
mexaHukoM. OH CKOHCTpyupoOBan HECKONbKO KuHoannapatosB ANA 3HAaMEHUTOW
kuHocbupmsl «1aTax.

UeTblpexnonactHas ManbTuiickas cuctema (ManbTUACKUA  MEXaHWU3M)
COCTOMUT U3 Beayllero Avcka, KOTopbli UMEET oAVH naney (3KCLEHTPUK), 1 BeAOMOro
avcka, cHabXeHHOro YeTblipbMA Npopessamu. [pu ABMXEHUU nanewy seayLlero ucka
BXOQWUT B NpOpe3b BEAOMOro Avcka u nosopauusaet ero Ha 90 rpaaycos. lpu aTom
3ybuaTtbin GapabaH nosopavusaeTcs Ha 1/4 obopora.

Begombith guck 3a BpeMsi ogHoro obopoTa AenaeTr YeTbipe OCTaHOBKMW,
npuYem NpoSOIIKUTENBHOCTL OCTAHOBKU B TpU pasa Gofblie BPEMEHN OABUXEHUA.
UeTbipexnonacTHbIl KpeCcT CBf3aH CO CKaykoBbiM 3ybuatbim BHapabaHom,
nepensuvralowmm nneHky. CTosHue kaapa onpeaenseTca BpemeHeM, HeoOXoaAMMbIM
AN nosopoTa Beayllero gucka Ha 270 rpaaycos. [Nocne aToro naneuy cHoBa BXOAUT
B CMEAyLLYI0 Npope3b YeTbipexnonacTHOro Kpecrta u CHoBa NoBOpaYMBaET €ro Ha
1/4 obopoTa. Takum 06pa3oM NPOUCXOANT NPEPLIBUCTOE ABMKEHME MIEHKN.

Mpu WCNONb30BaHWU CKAYKOBOTO MEXAHU3Mbl BbIABUAUCHL MPOGnemMsbl
3pUTENBLHOFO BOCMPUATUS aHAMMUPYEMbIX KaapoB, a8 WMEHHO - NPEepbIBUCTOCTb M
ApobHOCTb M306paxeHuit, ocobeHHO 3ameTHble Ha OofbwoM 3KpaHe, koraa
3ajencTeyeTcA nepudepunyeckoe 3peHue, obnapatowlee MEHbLLEN
WHEPLMOHHOCTbIO, a Talke CMas3biBaHUe KOHTYPOB ObICTPOABIKYLUMXCA OOBEKTOB.

JanHble npobnembt Obiny pelueHbl U306peTeHneM W UCMosNb30BaHUEM B
KuHemaTtorpacum o6TIopaTopoB.

O6Tiopatop (cppaHu. obturateur, oT nat. obturo - 3akpbliBal) - 3aCnoHKa,
3aTBOpP, NEPUOANYECKU NEPEKPbIBAIOWMIA CBETOBOW NOTOK BO Bpemsa nepemelleHus
KMHOMMEHKA CKAyKoBbIM MEXAHU3MOM B KWHOCBLEMOYHON W KUHONPOEKLMOHHOW
annapatype Wnu MOZYNVPYIOLWMA CBET, Hanpumep, B HEKOTOPbIX ONTUKO-
MexaHu4eckux u otoanekTpudeckux npubopax. [5]

B kuHoannapatax obTiopaTop  MCnonb3ylT AN NEepuoanyecKoro
nepekpbLIBAHUA CBETA, NPOXOAALLEro K kaapoOBOMY OKHY KuHOannaparta, BO Bpems
nepemeLLleHns KUHONNEHKU CKauKoBbIM MexaHu3MoMm. M3BecTHbl Bpaliawoumecs -

JONCKOBbIE, KOHMUYEeCckue wn uunuHapudeckue 06Tl0paT0pr, a TakKkKe LWTOpPHbLIe



10

15

20

25

30

WO 2013/187798 PCT/RU2013/000339
9

oB6TiopaTopbl, COBEpLIAOLLME BO3BpaTHO-NOCTynatensHoe asuxeHve. ObTiopatops!
BCEX Pa3HOBMAHOCTEN UMEIOT CBETOBbIE Bblpe3bl (CEKTOPHbIE, MPSAIMOYrofbHbIE U Ap.
copM), uepes KoTopble CBET NPOXOAUT K 3KCOHMPYEMOMY (hOTOCIIOK KUHOMNEHKM
(B CbEMOYHOM KWHOANMapate) Unu K Npoeuupyemomy kagapy kuHocgunbma (B
NPOEKLMOHHOM KuHoannapate). Yrnoson pasmep pabouen nonactu obTiopatopa
BbiGMpaeTca TakuM, YTOObLI OH NEpeKpbiBan CBETOBbLIE fly4n B TEYEHWE BpPEMEHMW,
Heobxogumoro ANA CMeHbl kagpoB. Yactota BpalleHus obTiopaTopa OOMKHA
COOTBETCTBOBATb YaCTOTE KMHOCBHEMKM UNKN KMHONpoekLmu [6].

B koHue 19, Hayane 20-ro Beka ObiNM U3BECTHbI UrpoOBbIE Yachkl, KOTOpble
ncrnonb3oBanuch B KayecTBe MOOUNBLHON BEPCUN a3apTHBIX UMP, TakUX Kak pyneTtka,
KOCTW, CKA4YkM W T.N. MNPUMEHANUCb  WrpokaMu AnA «NOACKa3ku» HoMmepa
NUAVMPYIOLLEN HA CKaYKax Nnowagun, Urposoi KapThl UNu kKomMBUHaUuK, u cogepxalyume
nubo  Bpaljalolylocs  cTpenky-ykasatens nubo  Bpawjalowuncs  QUCK  C
N306paXeHNAMM, KOTOpbie B MOMEHT UX OCTaHOBKMU MokasbiBanu Ha uudepbnare
CRyYaitHoe 3HaYeHUsa Yncen unn oTaenbHble Buabl nsobpaxkeHun [7].

N3BeCTHbI TaKkKe COBPEMEHHbLIE CMOXHbIe YCTpoiAcTBa B  hOpMe 4Hacos,
KOMBUHUPYHOLLUE B OQHOM KOPMYyCe 1 Yacbl U UrpOBOA MEXAHU3M.

Hanpumep, usBecTHbl wurpoBble Yackl C yHkunen [kaklloT [8], M3BeCTHbI
coBpeMeHHble Yackl ¢ pyneTkoin [9], n3sectHbl Yacel Kpuctoda Knape, kotopble
BKMoYaloT B cebs BnakmKek pasHOBUAHOCTb KapTOYHOW urpbl [lokep) U pyneTtky
[10].

B 60NbWMHCTBE CNYy4aeB 3TO OYEHb CIOXHbIE MEeXaHW3Mbi, B NocneaHem -
MEracnoXHbli MexXaHu3Mm,

BmecTe ¢ Tem, B 06bEME NPOBEAEHHOrO NOWCKA, YAcoB U C aHUMaUMEN U C
UrpoBbIMW [ONONTHEHUAMU HE OBHapYXEHO.

B mMexaHu4eckux yacax aHuMaLms UCTOpUYECKU NpeAcTaBsieHa xakeMmapamu
(aHMMUpoBaHHBIMU cbUrypkamu nioaei, HanpuMep, ObioWMA B KONOKON Yenosex),
aHVMWPOBAHHBIMU XUBOTHBIMU (Hanpumep, Kpudawuii neTtyx) v T.H. Nen3axHoM
aHumauven (Hanpumep, paBwxkyuleecss no Heby conHue, Tekywas BOAa,
LWeBensaLwanca NMcTea Ha AepesbaXx).

AHUMALMA B MEXaHWUYEeCKUX 4acax nepsoHadanbHo Bblna TeCcHO cBaA3aHa C
¢yHKumen peneTtupa (6os 4acoB) — ABUrascb, MUIYpKU B Yacax OXWUBNANW npouecc

OTOUTUSA BPEMEHMW.
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Yakemapbl NpUCYTCTBOBaNU ewWeé Ha paHHUX GalleHHbIX Yacax, No3xe — BO
BCEBO3MOXHbIX WHTEPbEPHbLIX 4Yacax, a C BO3HUKHOBEHMEM U pa3BUTUEM
KapMaHHbIX, @ 3aTEM U Hapy4HbIX YaCOB, XXaKemapbl yKpacunu u ux.

OueHb NONYNAPHLIMA MOTUBAMU ANSA aHUMUPOBAHHLIX YacoB CPeQHNX BEKOB
cTanu penuruosHble CIOXeTbl, a TaK Xe pasHoobpasHble (HPUBONbHLIE CLEHb!.

BceMm 3TMM YyacaM npucyllle MexaHudeckoe ABWXEHWE, OAHaKo MpUHUMUM W
MEXaHU3Mbl KuHemartorpada AN aHuMauuu B Yacax HUKOrga U HU Kem paHee He
NPUMEHSANAUCH.

WsBecTHO npumeHeHne oOOTIOpaTopoB B Yacax pAns  AeMOHCTpauun
3aTEMHEHMA 3EMHOro lapa BO BpEMEHW, Ans [OEeMOHCTpauun Ha 4acax
HacTynneHns OHA U HOuW.

M3BecTHbl Yackl ANA HaAONAEHUA pearibHO TEeKyLero MecTHOro MOSACHOro
BPEMEHW, MUPOBOMO U COMHEYHOr0 BPEMEHW OAHOBPEMEHHO Ha BCEX 4aCOBbIX
nosicax nNnaHeTbl, KOTOPbIE COCTOAT U3 U3 nnadoHa U HAaHECEHHOW Ha Hero KapThl
3emnun, HenoaswxHoro umcepbnata ¢ 24-yacoBol OUMEPPOBKOW, HaCOBOFO
MEeXaHu3Ma U UCToYHMKa cBeTa. [1pu 3TOM KapTa NOBEPXHOCTUM 3eMnu BbINOfIHEHA B
nedopmMupoBaHHoM Maclutabe, Ha Heé HaHeceHbl 24 mepuanaHa v oHa pasmelleHa
c nonoca Ha nnadoHe, Aenatowlem oguH obopoT 3a 24 yaca B COOTBETCTBUMU C
BpalleHneM nnaHetot 3emns. Yacoson oTc4eT BpeEMEHW NpoU3BOAUTCA MO
MONOXEHUI0 MepuanaHa OTHOCUTENbHO HenoABMXHOro uudepbnara, a MUHYTHLIN
OTCYET BPEMEHW NPOU3BOAUTCA NO MONOXKEHWI0O MakeTa UCKYCCTBEHHOIO CryTHUKa
3emnu, genawouwiero oavH o6opoT 3a 1 Yac oTHocuTenbHO uudepbnarta. MnadoH u
MaKeT WCKYCCTBEHHOro CnyTHWKa 3emnu BpalwalTcs 4YacoBbiM MeXaHW3sMoMm C
aBTOMAaTUYECKUM 3NEKTPUYECKUM NOA3ABOAOM U C KOppekuuen xofaa yacos. Yachl
MMEIOT UCTOYHUK CBeTa, CHabXeHHbIA LUTOPKON-06TIOpaToOpoOM, UNANOCTPUPYOWLMA
CYTOMHYIO OCBeLLEeHHOCTb nosepxHocT 3emnun ConHuem [11]

N3BecTHbl 4acbl C NOKa30M TeKyLLUero CpeaHero COMHEYHOro BpPEeMEHU Ha
3eMne, CoCTosilMe U3 YCTPOWUCTBA AN Nokasa BpeMeHMW, KOHCTPYKUUU U3 4acosoro
MexaHW3Ma, WUCTOMHWKA CBeTa, B KOTOPbIX YCTPOWCTBO ANA NOKasa BpEMEHU
COCTOMT U3 NOABWXHOI YacTu ¢ usobpaxeHnem nosepxHocTU 3emnu, pasbuton Ha
24 y4acoBblX NOACA, W HENOABWXHOW Yactu - uudepbnata ¢ 24-yacosoMn
oundPOBKOMN, @ UCTOYHUK CBETA MMEET PErynaTop NONOXEHMS Mo AONroTe KapTbl

3emnu un LUTOpKy-O6TlOpaT0p, 06eCﬂe‘-IVIBaIOU.WIO COOTBETCTBUE OCBELLIEHHOCTHU
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KapTbl peanbHO TEKyLeiA MONYAEHHOW OCBELIEeHHOCTU NOBEPXHOCTU 3emnun
ConHuem B aHW paBHogeHcTeus [12].

W3BecteH paspaboTaHHblii aBTopamu bBiotre Matunac (FR), Bapbasunu
Onpuxo (FR), Hasa Muwens (FR) n cdupmoin JANNTOH MPOMNEPTU3 Uhkio. (BZ)
MExXaHVW3M WMHAWKALUW, KOTOpblA MOXeT ObiTb yctaHoBneH Ha 6a3oBblii 4acoBOW
MeXaHU3M C py4YHbIM 33BOAOM, C aBTOMaTW4eCKUM 3aBOAOM, C KBapLeBbiM WK
aBTOMATMYECKUM KBapLEBbLIM 3aBOAOM C BO3MOXHOCTbIO BOCCO3[aHWUs 3afaHHOro
PUCYHKa U3 MOABWXHBIX OUIYp Ha NPOTSXKEHWM BbIOpaHHOTO nepuoaa BpPEMEHMU.
MexaHuaM MMeeT B CBOEM COCTaBe HEKOTOPYI0 COBOKYMHOCTb 3ybyaTbiX Konec,
HaxXOOALMXCA B 3yO4YaToM 3auenneHvuu Apyr ¢ APYrom Unu rpynnamu 3ybuyatbix
Konec W nNpUBOAMMBIX B ABUXKEHWE MNpU MNOMOWM ABWXKYULIErocs 3MeMeHTa,
coeauHeHHOro ¢ 6a3oBbiM 4YacoBbiM MexaHu3MoM. [lpudem nosepx Kaxgoro w3
3ybuaTbiXx KONEC pacnonaraeTcs NnacTUHKa WnK avck, Hecylnid Ha cebe uudpet,
curypbl WK 3HaKU M BpalLaloLLMACA B COOTBETCTBYIOLLEM OTBEPCTMU LmdepbnaTa
AAaHHOro yacosoro usgenus [13].

Haubonee 6nu3kumMu No TEXHUYECKOW CYLLHOCTM WU  [OCTUraeMomy
TEXHUYECKOMY pe3ynbTaTy (NpoTOTUNOM) SBNAETCA Co3AaHHbIn  CUMOHSAHOM
CacHukoM (LB) yacoBoi MexaHu3M, OCHaLLeHHbI MeANEeHHON aHUMauvein, koTopas
CTPEeMUTCA NPUHECTU ollyuleHne 6e3MATEXHOCTU W CMOKOWCTBUA nosb3oBaTento,
OaXe Korga OH YTOYHSIET Bpems, U Ha npuaaHue opwurHanbHOro Buaa 4acam,
KOTOPbIi COAEPXWUT KOPNYC U NOAAEPKMBAEMbIE 3TUM Kopnycom pabouyto 3ybuartyio
nepenavy, Nepvoavyecku NPUBOAWMYIO BO BpalleHUe MPUBOAHLIM 3MIEMEHTOM, U
aHUMALIMOHHYIO YacTb, NpedHasHayeHHyo ObiTb BUAMMON U NpucnocobneHHylo Ans
aHUmupoBaHusi  konebaTtenbHbiM  ABWKEHWEM,  AONyCKalOWUM  MMUTauuo
MasTHUKOBOrO ABWXeHUsl. MexaHW3M COaepXuT Takoke nNoaaepXuBaeMyto Kopnycom
aHMMaLMOHHYIO 3yGuaTylo nepefadyy B 3aUenneHun ¢ NoABUXKHOW YacTbio pabouen
3y64aToN Nepeaauu v KMHeMaTU4eCKU COeAMHEHHYIO C aHUMaLMOHHOW YacTbio [14
(npotoTun)].

JaHHbli  MexaHu3M, aHUMUPYIOLMA  UCKYCCTBEHHO  CO3[4aHHOE  He
yHKUMOHANbHOe Ans paboTbl 4acoBOFO MeXxaHu3Ma MefneHHoe [BuxeHue
MasTHUKa Ha undepbnaTte, MOXHO OTHECTK K YCTPOMCTBAM aHUMaLUW NOCTOSHHOIO
peicTevs. XapakTepHoi 0CoBGEeHHOCTbIO AAHHOrO MexaHusma fABNseTca To, YTO
aHUMauvoHHason 3ybuyaTtas nepepava, ynpasnsloWMA aNeMEHT U aHUMauMOHHas

YyacTb pacnofioXeHbl TakuM 06pa30M, 4YyToO nNepuogunyvyeckoe AOBWXEHUEe -
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cuHycouaansHoro konebatenbHoro Tuna, Npu 3TOM MMOKUA 3NEMEHT noMeLleH
MeXay YNOMSIHYTOW MOABWXKHOA HacTbio M YNOMSAHYTOW 4acTbio Takum obpasom,
4yTO6bI CrRaxuBaTh ABWKEHWE aHUMaLUMOHHON YacTu.
3AIAYA N TEXHUYECKUN PE3YNbTAT

3apaueil U TEXHUYECKUM pe3ynbTaTom n3obpeterus aBnaoTca obecnedeHne
BO3MOXHOCTW CO3[aHUsa YETKOro, He CMa3aHHOrO0 aHWMWPOBAHHOIO [ABWKEHUA
rpachnueckoro, 6apensedHOro Unu NHOro U3obpaxeHus MeTogaMu kuHemartorpaca
c 6bICTPOW CMEHOM KafpoB aHWMUPpYemoro n3obpakeHus, HenohBWXKHbIM
NONOXEHWEM Ka[pOB aHWMUMpyemoro usobpaxeHuss B NpoOMexyTkax Mexgy ux
nepeknioyeHnsaMM W NepekpbiBaHWeM Kagpos u3obpaxeHui obTiopatopoMm B
MOMEHTbI MX NepekniodeHus ans HabniogeHna Ha dacax YETKMX HecMasaHHbIX
ABWXYLUMXCA n300paxkeHnii ans obecnedeHnss BO3MOXHOCTU pasBriedeHns n urp,
TepaneBTUYECKOro YCMOKauBaHUA  LMKNUYECKUMU  ABWXEHWAMU  aHUMUPYEMbIX
nsobpaxeHun.

CYUWHOCTb UBOBPETEHUA

ABTOpPOM 1306peTeHmns npeanaraeTcsi HoBbIN cnocob u yCTPOWCTBO Co3haHus
Ha Yyacax aHUMMUPOBAHHOTO ABWXEHWS YETKUX M300paxeHun ¢ Ucnonb3oBaHWEM
METO4OB W MEXaHW3MOB KuHematorpada, a MMEHHO CKaukoBOro MexaHusma u
obTiopaTopa.

XapaKTepHblM1 0COBEHHOCTAMU n3o6peTeHNs ABNATCA:

- Hanuuue BO3MOXXHOCTU U CpeAcTBa aHWUMauuuM B Yacax, KOTopoe MOXeT
6bITb BLINOMHEHO, HanNpuMep, Kak KagpoBoe OKHO Ha uudepbnaTte udacos, noj
KOTOPbIM PacnonoXeH BpalLaloWUACa AUCK UM LUNWHAP, BOKPYr LUEeHTpa unu ocu
KOTOpOro  pacriofioXeH pag  u3obpaxeHun,  COOTBETCTBYIOLUMA  Kaapam
aHUMUpyemMoro  u3obpaxeHuss €  pasnuuHbIMU  hasamn  ero  ABWKEHUA.
MocnepoBaTtenbHoe ABWXEHWE KaApoB aHWMUPYEMOro u3obpaxeHus nossonsaer
NONYYUTL YETKOE ABMXYLLIEECA N306paXeHne, aHUMUPOBaTL N306paxeHue;

- Hanuuue obTiopaTopa, nepekpbiBalowee aHumupyemoe usobpaxeHve B
MOMEHT CMEHbl KaapoB, YTO MOJSTHOCTLIO MCKIOYaeT cMmasblBaHue n3obpaxeHusa K
jenaert ero 6onee YETKUM;

- OpUrMHanbHOE M HOBOE KOHCTPYKTUBHOE WUCMONHEHWE OTAEIIbHbIX Y3NOoB U
YCTPOWCTBa A1l 4acoB B LENOM C HOBbIMW HE peanusyembiMu paHee B 4acax
[OMONHUTENBHBIMU  TEPaANEBTUYECKUMK,  pasBnekaTesnlbHbiMM U UIPOBLIMU,

hyHKUNAMUA.
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OTnuunTenbHbiMU  ocobeHHocTAMKU cnocoba ABNAETCA co3faHne YETKUX
aHUMUPOBAHHbIX U300paXxeHniA B Yacax NO HEWUCMONb3yEMOMY paHee B 4aCOBOM
pene npvHUMMNY KuHematorpachu v MynbTUNNUKaUMKM, TO €CTb MNyTem
nocnefoBaTeNbHOrO  BOCMPOW3BEAEHUS KaApoB UW300paxeHud, rae  Kaxablv
oTAerbHbIA Kaap u3obpaxeHWe BOCMPOW3BOAUT HOBbIA MOMEHT (HOBYlO asy)
OBWKEHUA, Npu 3TOM nocnegHee wusobpakeHwe Kaxaoro uvkna sAsnseTcs
3aMbIKalOWMUM N0  OTHOWEHUO K  nepBoMy  usobpaxenuio.  bbicTpas
nocnegoeaTenbHas CMeHa KaapoB W300paxeHud cos3daeT MOoMHYK  UN3ui
OBWKEHUA U300paxeHwid, a dukcauma KagapoB B HEMOABWXHOM NONOXEHUN B
NpoMeXyTKax Mexgy cMeHamu obecneyuBaeT BO3MOXHOCTb HabMIOAEHNA YETKUX
KOHTPACTHbIX  n3oOpaxeHuit 6e3 kakux nubo 3puUTENbHO BOCNPUHUMAEMBIX
NCKaXKEHWUN.

OTnuuuTenbHbiMM  OCOOEHHOCTSIMU - YCTpOWCTBA ANA  4YacoB  ABMseTcA
BpaLLalolleecst CPeACTBO AEMOHCTpauvuu aHumauum ¢ obTiopatopoM ¢ BbicTpoin
nepemMeHoi KaZpoB W nocrnefoBaTeNbHOW pukcauuein Kaxwaoro kagpa B
HENOABWKHOCTM B NPOMEXyTKax Mexay nepemMeHamu KagpoB, a Takke
OpWUrMHanNbHbIA HEe UCNONMb3yeMbl paHee B YaCOBOM Aesie NPMHUMN PasnuyHbIX Nno
KOHCTPYKLMWN MEXaHU3MOB, NMPUBOASLLEro Kaapbl aHUMUpYeMoro usobpaxeHus B
OBWKEHWE, KOTOpbii MOXeT OblTb peanusoBaH B pas3Nn4yHbiX  BapuaHTax
KOHCTPYKTMBHOTO UcnonHeHua. Ha yepTexax nokasaHbl ABa NpeAnoYTUTENbHbIX, HO
He obs3aTenbHbIX NPUMEpa U3 MHOXECTBa BO3MOXHbIX BapUaHTOB KOHCTPYKLIUN
3TUX MEXAHU3MOB.

Mpu peanusaumm u30BPETEHNS MOXHO BOCNPOUSBECTM (aHMMMUPOBATH)
aBCoNIOTHO NPaKTUYECKU MIOBYI0 NOCNeA0BaTENLHOCTL 3alaHHbIX ABUXEHWIA (Kak B
KuHemaTtorpade ¥ C TakoW e ObICTPOTON ABUXKEHWA W YETKOCTbIO 3MEeMEHTOB
nsobpaxeHmiil), Npu TOM, YTO W3BECTHbIE aHanoru cnocobHbl BOCNPOW3BOAUTHL
TONLKO  OrPAHWYEHHYID  MOCMEAOBATENbHOCTb  ABWKEHUA U CNOCO6HBLI
[EMOHCTPUPOBATh TONbKO HEYETKME, CMa3aHHbIe aHUMaUuu.

Pa3snuuHble BO3MOXHblE BapwWaHTbl peanusauuyv f[aHHOro u3obpeteHus
noapasyMeBaloT ero pasfiMyHoe KOHCTPYKTMBHOE UCMOMHEHWe W pasfu4yHoe
NOAKMIOYEHWS K Pa3HbIM y3N1laM 4acoBOro MexaHusma. lpu aToMm BocnpoussegeHve
n3oBbpaxeHns N0 ANUTENBHOCTM, NEPUOANYMHOCTM K cnocoby npueBeaeHus B
LENCTBUS, PYHKUMOHANBHBIM BO3MOXHOCTAM 3HaYUTENbHO LUMpE, YEM Y U3BECTHbIX

aHarnoros.
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-

KPATKOE OMUCAHUE YEPTEXKEW

KOHCTPYKTUBHO B NPEANOYTUTENBbHLIX, HO HE €AUHCTBEHHO 00A3aTenbHbIX,
BapyWaHTax UCNOJIHEHUS 3aABNAEMOEe YCTPOWCTBO AEMOHCTpauUMn aHuMaumy B Yacax
! Yacbl C AEMOHCTpPaLMER aHMMauuK BKMOYaloT fetanu: kopnyc 1; undepbnat 2;
cTpenku 3; 3asogHas ronoeka 4; nsobpaxenue 5; kaaposoe okHO B undepbnare 6;
KHONKa 3anycka 7; auck 8; kagp 9; manbTuickuin kpecT 10; kpusowmn 11, koneco
npusoAa ManbTUIACKOrO MexaHusma 12; npopesb ManbTUACKOro kpecta 13; naney
kpuBolWMNa 14; 3anupaloWnii  LUUNVMHAPUYECKUA BLICTYN C BbIEMKOW 15; pbivar
3anycka 16; yacoBon MexaHu3m 17; 3asofHoi Ban 18; bapabaHHoe koneco npueoaa
19; cobauyka GapabanHoro koneca npusopa 20; GapabaHHOe Koneco 4acoBoro
mexaHuama 21; cobauka GapabaHHOro xoneca 4acoBOro MexaHusma 22; pertanu
aHrpeHaxa 6apabaHa uvacos 23; 6anaHc 24; 3y0 pbiMara 3anycka 25; npyxuHa
pbluara 3anycka 26; naneu cpeactsa cukcauuy nosuumu kagpa 27; 6apabaH
npusoga 28; koneca npueopa 29; koneca cpeactsa crabunusauum ckopoctu 30;
perynatop ckopoctn 31; rpebeHka 3anycka 32; 3y6 rpebeHkn sanycka 33; 6apabaH
npueoAa  (MKcUpoBaHHbIA  34;  3aBopHoe  koneco Gapabawa  npuBoAaa
cdukcuposaHHoro 35; noaswkHble Koneca npusoaa 36; npyXuHa NOABWKHOIO
pblyara 37; NoABWKHbIA pbidar 38, Bblemka 39 Ans COMPAXEHWA C ManbTUACKUM
mexaHusMoM, obTiopatop 40, wropku obTiopaTtopa 41, Koneco obTiopaTopa 44,
npomMexyTo4Hoe koneco obTiopatopa 45..

Ha cur. 1 nokazaHa CTPyKTYpPHO-DYHKLMOHaNbHaA cXxema MexaHu3ma 4acos
no usobpeteHno Ge3 obTiopatopa, BKOuYawWaa B cebA CpeacTBO 3anycka,
npusog, cpeacTBo dukcauuv Kaapa, CpeAcTBO AEMOHCTPaLMM aHuMaLuum, CpeacTso
cTabunusauumn cKopocTy, CpeacTBo NO3ULUOHUPOBaHUA Kaapa.

Ha c¢ur. 2 nokasaH obuwmin BuA 4YacoB C AEMOHCTpauuei aHumauuu, Ha
KOTOpOM foKasaHbl: kopnyc 1; uudepbnar 2; cTpenku 3; 3aBofHas ronoska 4,
nsobpaxeHue 5; kaapoBoe OkHO B umcepbnaTte 6; kHonka 3anycka 7.

Ha dwr. 3 nokasaH guck 8 cpeacTtsa feMOHCTpaLuM aHUMaunn, Ha KOTOpOM
nokasaHbl n3o06paxeHust 5 BbINONHEHLI B BUAE OTAENbHbLIX Kaapos 9.

Ha dwur. 4 nokasaH pguck 8 cpeActea  [AEMOHCTpauuu  aHUmauuu
BLINOMHEHHbIW B BapuaHTe Ans cpeactsa dukcauum kagpa ¢ BbleMkamu 39 ans
CONPSXKEHWUS CO CPEACTBOM MEepeKNioYeHNss C WUCMOSIb30BaHWEM ManbTUICKOro

MeXaHU3Ma.
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Ha dcwur. 5 nokasaH pAucK 8 cpeAcTBa [AEMOHCTpauun  aHumMauuu
BbINOMHEHHbIA CO CPEACTBOM buKcauun Kaapos € BbieMkamun 39 Ans conpskerus
CO CPEACTBOM MNEPEKNOYEHUs ManbTUACKOTO MexaHusma, kpusowwun 11, koneco
npuBOAA ManbTUCKOro MexaHusma 12, manbTuitckuit kpect 10.

Ha dwur. 6 nokasaH YKpynHeHHbIi BWA AOucKa cpeacTsa AeMOHCTpauuu
aHUMaLUMW BbIMONHEHHBLIA CO CPEACTBOM duKcauyun Kaapa, Ha KOTOpOM MokasaHbl:
kpvsowmn 11, npope3b AN ManbTUACKOrO KpecTa 13; BbleMka 39 Ans conpskeHUs
C ManbTUACKUM MExaHW3MOM; naney Kkpusowwuna 14; sanvpaowuin LUNMHAPUYECKUIA
BbICTYN C BblemMkon 15.

Ha d¢wur. 7 nokasaH OUCK C BapvMaHTOM KOHCTPYKTUBHOrO WCNONHEHUA
cpeacTsa AEMOHCTpaUMU aHWMauWn C Aetansmu cpeactsa cukcaumu kagpa, Ha
KOTOPOM noKasaHbl ManbTuickuii kpect 10, Bblemka 39 Ans conpsxeHus C
ManbTUACKUM MexaHuW3MoM, Kpusowwn 11, npopesb manbTuickoro Kpecta 13,
naney kpusowmna 14 W 3anvpaiowmin LIMAMHAPUYECKUIA BBICTYN C BbleMkoi 15, rae
ManbTUIACKWIA KPECT U ANCK COEANHAIOTCA Mexay cobon 3ybuaTtoin nepenaqen.

Ha d¢wur. 8 nokasaH MexaHwW3M BWA YCTPOWCTBA MO W300peTeHuto npu
ycTaHoBNEeHHOM umdepbnate 2, Ha KOTOPOM MnokasaHbl BUAWMBIE CO CTOPOHLI
uncepbnata 2, usobpaxenue 5 B kapoBoM OkHe 6 1 puivar 3anycka 16.

Ha cur. 9 nokasaH BUA MEXaHW3Ma CO CTOPOHbI 3aHEN KPbILLKU (CO CTOPOHbI
HapabaHHbIX KOrec), Ha KOTOPOM MOKasaHbl YacoBOA mexaHu3m 17, ¢ 3aBOAHbLIM
panom 18, 6apabaHHbiM konecom npusoga 19, dukcupylowum ero cobaukoi
BapabaHHoro koneca npusoaa 20, 6apabaHHoro koneca 4acoBoro mMexaHusma 21,
cukeupylowero ero cobauykont 6apabaHHOro Koneca 4acoBOro mexaHusma 22,
koneca aHrpeHaxa 23 v 6anaHc 4acosoro MexaHuama 24.

Ha cur. 10 nokasaH BuA MexaHumsma ¢ o6paTHOW CTOPOHbI (CO CTOPOHBI
uncpepbnara), npu cHaTom Uucepbnate U CO CHATbIM [OWUCKOM CpeAcTsa
AEMOHCTpaLMK aHMMauun, Ha KOTOPOM NOKasaHbl pbiyar 3anycka 16, 3yb peiyara
3anycka 25, npyxuHa pbiyara 3anycka 26, naney CpeAcTBa ¢pukcauuv nosvuuu
kappa 27, 6apabaH npusoaa 28, koneca npusoga 29, koneca crtabunusartopa
ckopocTu 30, perynatop ckopoctu 31.

Ha ¢ur. 11 nokasaH BUA Mexaru3ma npu cHATOM uudepbnare, Ha KOTOPOM
nokasaHel AWCK CPeAcTBa AEeMOHCTpauuu aHumauuu 8, kpusowmn 11 U yacosow

mexaHusm 17.
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Ha dwur. 12 nokasaH [ApyroiA BapuaHT KOHCTPYKTMBHOIO WCNONHEHUS
MexaHu3ama, rae nokasaH BWA MexaHusma npu CHATOM uudepbnate co CHATbIM
OUCKOM CPEeACTBa AEMOHCTpaLMM aHMMaLmnm, Ha KOTOPOM NokKasaHbl KHonka 3anycka
7, mexaHuam 17, naneu cpeactea dukcauum nosvunu kagpa 27, koneca npusoaa
29, koneca ctabunusartopa ckopoctn 30, perynaTtop ckopocTti 31, rpebeHka 3anycka
32, 3y6 rpebenku 3anycka 33, 6apaban npueoga uKCUpoBaHHLIN 34, 3aBoAHOe
koneco 6apabana npusoga cukcuposaHHoro 35, noaBwkHble Koneca npusoaa 36,
Npy>1Ha NOABWXKHOTO pbiyara 37, NOABWXHbIA pbivar 38.

Ha dwur. 13 nokasaH ApyroW BapWaHT KOHCTPYKTMBHOIO WUCMNOMHEHUSA
MexaHW3Mma, rge nokasaH BuA MexaHusma npu cHAToM uudepbnarte, Ha KOTOpoMm
nokasaHbl: KHOMKa 3anycka 7, [OWCK CpeacTBa AEMOHCTpauuu aHumauun 8,
kpusowumn 11 1 yacoBon mexaHusm 17.

Ha dour. 14 nokasaH Bvg 4acos no n3obpeTeHunio B HaCTONIbHOM UCMONHEHNH,
BKNoyaloLLmx kopnyc 1, uncdepbnar 2, ctpenku 3, nsobpaxernve 5 u kaaposoe OkHO
B uucpepbnate 6.

Ha ¢ur. 15 nokasaHa CTPYKTYpHO-(pYHKLMOHaNbHas cxeMa MexaHu3ma 4yacos
no wu3obpeTeHuo, BKMoYawwas B cebA KNHEMaTUYeCKW CBA3aHHbIE 4acOBOM
MexaHwW3M, CpeAcTBO 3anycka, npuBOA4, CpPeAcTso crabunusauunm CKOpocTw,
CPeACTBO NO3MLUMOHWUPOBaHUS Kajapa, CPeAacTBo dumkcauunm Kappa, CpeacTBo
AEMOHCTPaLMK aHumaumm u obTiopaTop.

Ha cour. 16 nokasaH obwuin BUA MexaHusma aHumaumm ¢ obTiopaTopoM, Ha
KOTOPOM NoKasaHbl: kpueolumn 11, koneco crabunusatopa ckopoctn 30, obTiopaTop
40, wropkn obTiopaTopa 41, npomexyTouyHoe koneco obTiopatopa 495, Koneco
obTiopaTopa 44, koneco npusoaa 29

Ha cour 17 nokasaH BapuaHT nCnonHeHus obTiopaTopa C TpeMs LUTopKamu

Ha cour. 18 nokasaH Apyroi BapuaHT UCNONHEHUs1 ycTpoicTea obTiopaTtopa,
rae obTiopaTtop 40, wropku obTiopaTtopa 41, npomexyTouHoe koneco obTiopaTtopa
45, koneco obTiopatopa 44, MexaHuam 15.

Ha dwur. 19 nokasaH Apyroii BapuaHT WUcnonHeHua obTiopaTopa, rae ocb
BpalleHus obTiopaTopa BblHeceHa 3a rabapwTel gucka, obTiopatop 40, wWTopku
obTiopaTopa 41.

Ha dwur. 20 nokasaH Apyrol BapuaHT WCMOMHEHUS YyCTpoicTBa C
06TIOpaToOpOM C WUCMONb30BAHUEM KPUBOLLMMHO-LIATYHHOrO MexaHusMa, rge 41 -

wropka o6TiopaTopa, KpUBOLLMNHO-LWATYHHBIA MEXaHnam 46.
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Ha ¢ur. 21 nokasaH obwuit Bua vacos ¢ obTiopatopom, rae 41 — wropka
oOTiopaTopa nokasaHa B ABWKEHNMN.

our. 22 n3obpaxéH OUcK 8 Ha MexaHW3Mme, rae Ha Kaapbl U3obpaxeHui
umMdpbl HAHECEHbI UCNONb3yeMble B urpax undpbl 42.

Ha ¢wur. 23 nokasaH BapuaHT WCMONHEHWA AUCKa 8 C HAaHECEHHbIMW Ha
Kaapbl M3obpaxeHuin uudpamu 42.

Ha cur. 24, 25 nokasaHbl BapuaHTbl BHELUHEro BMAA 4acoB C UIPOBbIM
UCMONHEHNEM.

OCYWECTBNEHUE ¥ NPOMBILWLNEHHAA PEANUSALINA U3OBEPETEHUA

Ba30Bblli HacoBOW MEXaHW3M W CTPENoYHas cucteMma MoxeT BbiTb
NpaKTUYEecKkn NoGbIM NPY BLINOMHEHNN UMU UX OBbIMHBIX DYHKLIUA.

CpeacTBo 3anycka BbINONHAET PyHKUMIO 3anycka npueoda aHumauuu u
MoXeT BbITb peanu3oBaHo B pas3NMuHbIX BApMaHTax KOHCTPYKTUBHOIO UCNOSTHEHUA!

- KaK OTNUPAIOLLNIA MEXaHW3M, NPUBOAALLMIACA B AEACTBUE PblYaroM, KHOMKOW
no TpeboBanuio;

- KaK AONONHUTENbHbLIA aNIeMeHT K 6a30BOMY YaCOBOMY MEXaHU3MY, KOTOPbIN,
HanpuMep, aBTOMaTU4ECKW 4Yepe3 3afaHHbleé NPOMEXYTKW BpEeMEHW BkniovaeT
NpUBOL aHMMaLuuw.

- KaK CONPsXXEHHbIM C TakuMu yCTpocTBamu Kak 6ow, OyannbHUK B Yacax;

- B BUAE BOPOTKA UMK Py4Yky NPMBOANMOIA B ABUXEHNE PYKOW U Nepeaatolien
[ABWKEHWE Ha NpUBOA aHUMaLuun.

Mpusoa BbINONHSAET (YHKUWIO Nepefadn dHEPruM U ABUXKEHUA K CpeacTsy
oToBpaXeHns aHuMauum KU MOoXeT BknioyaTb B cebs fAsuratens — HakonuTensb
SHeprMM U Komeca npuvBoja, MpefHasHayeHHble [AnNs nepefayn  dHepruu
onpefeneHHon cunbl U ANMTENBHOCTU Ha CpeacTse OToOpaXeHust aHumauun
obTiOpaTop.

CpeacTso (ukcauuu kagpa - NPEeUMyLLECTBEHHO, HO He obsizatensHo
BIMOMHSAETCS B KAYECTBE CKAYKOBOro MexaHusMa U npeaHasHayveHo ans nsberaHvs
cMmasblBaHus (pasMbiBaHUsl rpaHuu) usobpaxeHus Ha CcpeacTse LeMOHCTpauuu
n3obpaxeHua aHanoruyHo  ucnomnb3oBaHuioo  nopobHoro  addekta B
KUHONPOEKTOpax W KuHOkamepax. JTO MNO3BONAET TMONYy4YUTe MEepuoauyHoe
ckaukoobpa3Hoe BpalleHWe Anucka cpeacTsa AEMOHCTPaUUM aHumaLunm.

Bnarogaps WUCNONb30BaHWIO CKAYKOBOrO MexaHWsma [AWUCK  CpeacTea

AEMOHCTpauunM aHMMauuuM Kakoe-To BpeMAa HaxoauTCcs B NOKoe, a 3aTtem 6bICTpO
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nepemeLLaeTcs Ha NO3ULMIO Criedylouwlero kaapa nonyyas 3Hepruio ot npusoaa v
nepenaBas ee Ha CPeACTBO AEMOHCTpaLUK aHuMauun.

B KkayecTBe CKAQYKOBOMO  ME€XaHu3Ma  BO3MOXHO  UCNONb3oBaHWE
ManbTUWCKOro, rpendepHoro, Kynaykosoro, nansuesoro W Ap. MEXaHW3MOB,
MO3BONSAOWMX BLINONHATL NEPUOAUYHOE CKavykoobpasHoe [ABUXEHWE CcpeacTsa
AEMOHCTpauun aHmMauuu.

CpefcTBO AEMOHCTpPALMU aHMMauun NpefHasHauyeHo Ans AeMOHCTpauuu
AHAMWPOBAHHOIO  (MYNbTUMINKALMOHHOIC)  M300paxeHuss U COCTOUT U3
ckaukoobpasHO Bpaujalowerocs AWCKa WNU LUNMHApPA C HaHEeCeHHbIMU 4epes
OAVHAKOBbIE PACCTOSHWUA MYNbTUNNUKAUMOHHBIMU U300paXeHUAMU B PasNUYHbIX
hazax ABUKEHUA U3obpaxeHuir, Kak Npasuno, ¢ LMKIMYHOW NocreaoBaTenbHOCTbo
[AEViCTBUIA U CPEACTBa AEMOHCTPaUUM aHuMauumn, Hanpumep B BUAE KaapoBOro OKHa
Ha Uuudepbnate wnu B KOpNyce 4acos, Yepe3 KOTOpoe MOXHO Habnwoaartb
noABWXHOE nsobpaxeHue.

Bpawatowmiics AUCK UNW LUUAWHAP, BOKPYr UEHTpa uWiaM OCKU KOTOpOro
pacrosoxXeH psg u3obpaxeHuin, COOTBETCTBYIOLLMIA KaApaM aHuMaunm B pasnuyHbIX
thasax pgOBwxenus w3obpaxenua. [locneposatenbHoe  ABWXKEHWE  KaapoB
n3obpaxeHuii NO3BONSAET MNONy4YMTb NOABWKHOE un3obpaxeHue C YeTKUMU
rpaHuLIaMy KOHTYpa U Menkux aeTanei nsobpaxeHuns.

Kagp - 0o@HO oOTAencHoe HenoABWXHOEe Wu3obpaxeHne Ha cpeacrtse
AeMoHcTpauun  aHumauuu.  [NocneposatenbHoe  BOCMPOU3BEAEHME  KaApoOB
noO3BONSIET  BOCMNPOM3BECTM B  [ABWKEHUW  u300paxeHwe  NocpeacTBoM
cneumduU4eckoro ABMKEHUA OTAENbHbLIX KaapoB.

KonuyecTBO CMEHAIOLUUXCS KaApoB ANA BOCNPUATUA YENOBEKOM  Kak
HenpepbLIBHOTO ABWKEHUA ONTUMaNbHO He MeHee 12 B CEeKyHAy vHaye BO3MOXHO
ckaykoobpasHoe BOCMPUATME ABUXEHUA WU30OpaXeHWid U BO3MOXHO 3pUTENbHOE
pasMmbiBaHue (CMasbiBaHWE) rpaHul M geTaneid u3obpaxeHws, 4TO OrpaHuyeHo
nuwe  ynobcTBoM  HabniofeHMss U TEXHOMOTMYECKUMU  BO3MOXHOCTAMM
N3roToBNEHUs.

[lononHuTenbHoe, HO He Bcerpa obssaTenbHoe cpeacTso crabunusauum
CKOPOCTU CNYXWUT ANA NONY4eHUs MakCMManbHO pasHOMEPHOro BpalleHWs Aucka
cpeacTBa [AEMOHCTpauuu aHWmauvu, no3BONALIEro COKPaTUTb W3MEHEeHUs
SHEprvn B NpPUBOAE, a TaKkKe C ero NOMOLLBI0 BO3MOXHO pEerynupoBka CKOpOCTW

BpalLieHns Avcka W npeacTaBnseT coboi CMCTEMY KONeG C PErynaTopoM CKOpocTw,
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KOTOPbI MOXET ObiTb BbINOSIHEH Hanpumep B KayecTBe CMyCKOBOrO MexaHu3ma,
BeTpsika, WHEpPUWOHHOro perynatopa W.T.4. lpu wucnonb3oBaHuM B KadYecTee
perynstopa  CKOpPOCTW  CMYCKOBOrO MexaHu3ma BO3MOXHO  coO3faHue
LOMONHUTENLHOTO 3BYKOBOro 3dpchexTa, Kak Harnpumep ABWXEHWE KUHONMEHKM, a
NP1 UCNONb30OBAHNUW aHUMALUK ABUKEHUA NOLIAAM - LIOKaHWE KONbIT U.T.N.

JlononHuTtensHoe, Ho He Bceraa obasaTenbHoe CPeACTBO NO3ULUUOHUPOBAHUA
kagpa NpeAHasHayeHo AN hUKcaLvKU NONOXEHUA Kaapa B Hepaboyem nonoxeHuu
MeXxaHW3Ma, Koraa TOT Haxo4uTCs B COCTOSHUM nokos. CnyxuT gns Toro 4tobul B
COCTOSIHUM NOKOAI B KAAPOBOM OKHE HaxoAWNOCb NOMHOE, LenbHoe n3obpaxeHus
Kagpa.

Ob6TiopaTop obecneuvBaeT nepekpbiBaHne u3obpaKeHWs B MOMEHT CMeHbI
kagpos. MNpu oTcyTcTBUM OBTIOpaTopa BO3HUKHET, Tak HasblBaeMoe, cmasbiBaHue
u306pakeHuUs, KpoMe Toro nsobpaxeHne CTaHOBATCH MEHEE YETKUM.

BepxHsisi NOPOroBas 4actoTa MenbkaHus (Mepuanus), BoCnpuHUMaemas
4yernoBeYeCkUM MO3rOM, B cpedHem coctaenseT 39—42 repua n nHausugyanbHa
ANS Kakgoro yenoseka. Ecnu yactota nepekpbiTva kagpa OyAer meHbllen, To
noseutcs apdekT muranvs (Mepuanus). Noatomy xenaTenbHo 4TOObI 4acToTa
nepekpbiTUs kaapa bbina He MeHee 42 pas B CekyHAay.

B TpaguLMOHHOM KUHONPOELMPOBaHUK Kak NpaBuno UCNOb3ylT YacToTy 48
My. 370 MoXeT ObiTb AOCTUIHYTO NyTEM YBESIMMEHUS KOfMYECcTBa nonacTew
obTiopatopa, a To4yHee pobGaBNeHUEM XOMOCTbIX nonacTteid, [ONONHUTENbHO
nepeKpbIBaIOLLUX HEMOABUXHOE N30BpaXKeHNe, YTO YBENUUMBAET YacToTy MepLaHnui
cBepX pM3MonorMYeckoro nopora 3ameTHOCTU.

Mpu ocraHoBe ABWXEHUN YCTpPoACcTBa, BO u3bexaHwe nepekpoiTua obnactu
obTiopatopa 4acTu KafpOBOrO OKHA XEnaTeslbHO CUHXPOHU3MPOBAThL MEXaHU3M
cpeacTsa NO3ULIMOHNPOBaHUA Kaapa u obTiopaTop.

LiseT nonactu, a To4Hee y4yacTka Nnonactu nepekpbiBalolien kaap, nydwe
penatbh YepHbiM unu BernbiM, HO HE LBETHbIM, TaK Kak LBET lonacTu MOXeT AaTtb
OTTEHOK Ha n3obpaxeHue.

Taioke cnepyer y4ecTb, YTO UCnonb3oBaHWe obTiopaTopa HECKONBLKO CHUXaeT
SPKOCTb M300paxeHue, No3aToMy Npy UCMonbL3oBaHWKM obTiopaTopa nyyule caenartb

n3o06paxeHus Ha gucke Gonee KOHTPaCTHLIMU.
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BpaleHue obTiopatopa AOMKHO ObiTb CUHXPOHU3UpOBaHO ¢ paboTon
npusoAaa, ANA TOro YToObl MOMEHTLI NEepeKpbITUA KagpoB NONAacTbio coBnaganu ¢
MOMEHTaMu CMeHbl KaapoB.

upuHy nonactu obTiopaTopa BbIOMpAKOT UCXOAs U3 YacTOTel BpalleHWA
JMCKa, KONMYecTBa KaapoB, KONMYECTBa NonacTen Aucka u He MeHbLUe YeMm LIMpUHa
Kappa.

ObbivHO  OBTIOpaTOp BLINOMHAKT B BUAEe Bpallaloljeroca aucka co
LUITOPKAMW, HACAXEHHOrO Ha Ban, HO OH MOXeT OblTb BbINOSIHEH Takke B BUAE
MexaHu3Ma LUTOPOK, 3aKpblBalowero KaAapoBOE€ OKHO WNU B WHOM Buae,
BbINOMHAIOWEM (YHKUMIO NepekpbiBaHWs Kaapos W300paXeHWA B MOMEHTbI UX
nepeknioyeHus.

O6TiopaTop MOXeT GblTb COMPsXEH C MexaHWU3MoM npusoga u pabortate ¢
KONlecoM npuBoda ManbTuiickoro MexaHusma 12, unu gaxe ObiTb ycTaHoOBMEH Ha
ocb kpweowmna 11, a Taioke noakno4éH B MoBOM MecTe uenu npusoaa WK
cpepncTBa ctabunusaumnu CKOpoCTH.

YcTpoWcTBOo no u3obpeTeHuio, B obluem, npefcTaensaioT cobon vacoBow
MExXaHM3M C JONONHUTENbHOW CUCTEMOW AEMOHCTPaLWUN NOABUXHBLIX U30bpaxeHni
— aHumauum ¢ obTiopaTopom.

N3obpeTeHne npepHasHayeHo [ANA OEMOHCTpaLUM YETKUX MOABUXHbBIX
n306pakeHWA M UANIOCTPUPYETCA NPUMEpPOM aHWmauun B KagpoBOoM oOkHe 6 Ha
unchepbnate 2 yacos.

B momeHT paboTbl MexaHW3ma aHumauuu nof uudepbnatom coeepliaeT
BpalLeHue CPeacTBO AEMOHCTPaLMM aHumauuv, B JaHHOM crydae, guck 8. Bokpyr
UeHTpa [uCKa pacnonoXeH psa  U3obpakeHwid, COOTBETCTBYIOLLWA Kaapam
aHumaumu. [Iuck nogeneH Ha OAMHaKoBble CeKTopa — Kaapbl, B KOTOPbIX HAHECEHb!
oTAenbHble n3obpaxeHus 5 8 pasnuyHbIX No3ax.

N306paeHnst BbINOMHEHbI NO NPUHUMNY (PEeHUKMCTUCKONA, KUHOMDUIBMA U
MynbTUNUKALMKM, TO €CTb NPW NocneaoBaTensHOM MNokase B KaapoBoM okHe 6
BOCMPOU3BOANTCA ABUXyLLeecs usobpaxeHwe, CocTosiiee U3 OTAenbHbIX Kaapos.
Kak npaBuno aswxeHue Ha U3oBpaxeHnsaX HAHOCATCA B 3aMKHYTOM LUKne, 4Tobbl
Npyu COBEPLIEHWM [OUCKOM HECKONbKUX OBOpOTOB co3fjaBanacb  UNIo3uns
NOABWXHOro nsobpaxeHnus.

Kagposoe OKHO M AWCK B [aHHOM CnyYyae COCTaBnsAlT CPeAacTBo

AEMOHCTpauuu anumaumnu (cur. 3, 8).
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Ansa unsberannmsa cmasbiBaHus (pa3MbiBaHuA) U30bpaxeHna UCnonb3yeTcs
cpeacTtso (hukcauuu kagpa (cur. 4, 5, 6, 7) - MexaHU3M NPEpPbLIBUCTOrO ABUXEHUS,
TaKk Ha3blBaeMbli CKaukoBbli MexaHusM. bnaropaps emy kagp 9 BO Bpems
NPOEUMPOBAHNST HEKOTOPOE BPEMS HaXOAUTCS B NOKoe, a TONbKO 3aTeM AucK 8
BbICTPO CcoBeplUaeT MOBOPOT Ha Yyron paeHblii 360/konuuectso kaapos. IJTO
NO3BONSET YeNOoBEeYeCKoMy rnasy uMKCMpoBaTh YeTKoe ABWXKYLLEeecs nsobpaxeHue,
a He CMa3aHHYIo (Pa3MbITYI0) KAPTUHKY.

B nokazaHHOM BapuaHTe UCMONHEHNUA B KaYecTBe cpeacTea ukcaumm kagpa
— WCNONb30BaH ManbTUWCKNIA MEXAHU3M, COCTOALLUIA U3 ManbTUickoro kpecta 10 ¢
npopesbio ManbTUACKOro KpecTa 13, BLINOMHEHHOMO C BO3MOXHOCTbIO COMNPSXXEHWUA
¢ auckom 8, kpueowwuna 11, C KeCcTKO pasMelieHHbiM Ha HeM 3anupaiowunm
LIMNWHAPUYECKUM BbICTynom 15 1 nansbuem kpusolunna 14.

Mpu spawenun kpueowuna 11 ero naney 14 BxoAuT B Npopesb
manbTuickoro kpecta 13 W, ckonb3s B HEW, nosopauymBaeT KpecT. 3atem naney
BLIXOAUT M3 npope3n. Kpect octaHaBnuBaeTCA W OCTAETCA HENOABMXKHbLIM, Moka
nanewL KpuBowMna, NpPoJOSKas CBOE [BWXKEHWe, He MNEPEMEecTUTCA CHoBa B
cnepdylowylo npopesb kpecta, v T. A. [Ona dwukcauum Kkpecta, TO €CTb
NpeaoTBpaLleHnsl Camonpouv3BONBbHOTO MNOBOPOTa KpecTa BO BPEMsi OCTaHOBKM,
KpUBOLLMN CHabXXeH 3anupalowmM LWMIMHAPUYECKUM BbICTYNMOM 15 C BbleMKoW, a
KpECT OuYepuyeH AyramMu OKpYXHOCTeid. 3a oauH 00OpOT KpuBOLLMNA NPOUCXOAUT
noBopoT KpecTa Ha 1/Z vactb ofopota. 'ge Z — KonudecTBO npopesen
ManbTUIACKOTO KpecTa. BpalleHue «kpuBowmny 3afaeT  Koneco  npuBoAa
ManbTUIACKOTO MexaHusma 12.

Mpusog (cpur. 9, 10, 11) moxeT cocTonTh 3 GapabaHHoro koneca bapabana
npusoga 19, 6apabana npusoaa 28, konec npusoaa 29.

BpalyeHuem 3aBoAHOM ronosku 4 yepes 3aBoaHoN Ban 18 B oAHY CTOPOHY
3aBOAAT 4acoBo Mexanusm 17, KOTOpblA Wcnonb3yerca Ana onpeaeneHus
BPEMEHN, B KOTOPOM WUCMOMb30BaHbl CTaHAapTHble AeTanu 4YacoBOro MexaHU3Ma
MEXaHWYECKMX 4acoB: YacoBOW MmexaHusMm 17; 3asogHoi Ban 18, GapabaHHoe
Koneco 4acoBoro mexaHuama 21; cobayka OGapabaHHOro koneca 4acoBoOro
MexaHusma 22; netanu aHrpeHaxa 6apabaHa yacos 23; 6anaHc 24. BpalieHnem B
OpPYryto CTOPOHY Mbl Bpatliaem 6apabarHoe koneco 6apabaHa npusoaa 19, koTopoe
3asogut GapabaH npueoaa 28, u dukcupyetcs cobaukoin 20, koTopoe He Aaer

HapabaHHoMmy konecy GapabaHa npusonal9 noBepHyTbCA Hasad. HakonneHHas
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aHeprusi ¢ 6apabaHa 28 nepepaeTcs Yepes koneca npusoga 29 konecy npusopa
ManbTUIACKOro MexaHusma 12.

CpeacTso 3anycka (cur. 10), MOXET COCTOATb U3 KHOMKK 7, pblyara 3anycka
16, NPY>XWHbI pblyara 3anycka 26.

Mpu HaxaTn KHOMKKU 7, NOANPYXUHEHHLIN NPYXUHOW 26 pbivar 3anycka 16,
3ybom 25 ocBoGoxgaeT naneu cpeAacrsa ukcauun nosuumm kagpa 28 u Takum
obpasom ocBoboXOaeT KOMNECHYI0 cuUCTeMy NpuBo4a W HauuHaeTcs BpalleHwe
HapabaHa 28, konec npvsoga 29, xoTopble 4Yepe3 CPeAcTBO (ukcauuu Kaapa
nepeaaroT BpaleHNe Ha CPeACcTBO A@MOHCTPaLMK aHumaumn.,

Mpu oTnyckaHun KHOMKW 7, npyxuHa 26, BosspaljaeT pbiyar 16 B ucxonHoe
nonoxeHnue. 3y6 25 polyara 16 Bo3BpaljaeTcs B WUCXOAHOE MOSIOXKEHUE W
npensaTcTeyeT ABWxeHutio nanbua 28. OcTaHoBuBWMCL, naney 28, 3akpbiBaerT,
OCTaHaBNMBAaET BCIO KOMECHYI cUcTeMy npueoaa, koneca 29 n 6apabaH 28.

Cpeacteo crabunusauymm ckopoctu  (cwmr. 10) coctouT un3 Konec
ctabunusaropa ckopoctu 30, u perynatopa ckopoct 31. [1pu BpalleHun KonecHon
cucTeMbl NMPUBOAA, BpalyeHue perynstopa ckopoctu 31, BbiNMOMHEHHOro B copme
BETPSKa, CO3AaeT 3ameaneHune un bonee paBHOMEPHOE BpalLEHMe.

CpeacTtBo nosuuymoHuposaHusa kagpa (cdur. 10), MOXeT COCTOATL U3 nanbLia
27 v pbiyara 16 c 3ybom 25.

Mpu BO3BpaweHun pbyara 16 B Hepabodee nonoxeHune, 3y6 25
npenaTcTByeT BpaljeHuto nansua 27. U octaHaeBnueBaeT €ro B OAHOM MOMoXeHuu,
KOTOPOE CUHXPOHW3MPOBAHO C MOMOXEHUEeM MOKoA cpeacTsa dukcauuu kagpa,
TakvMm obpasoM, 4ToGbl B kafpOBOM OKHE 6 Haxoawunock uenbHoe nsobpaxexue.

ConpsixeHne ¢ YacoBbIM MEXaHU3MOM MOXET OCYLIECTBNATLCA PasnUyHbIMU
cnocobamu.

MexaHu3am asuMaunM MoXeT BbiTb CBA3AHHBIM U HECBA3aHHBIM HaNPAMYIO C
(byHKLMOHANBHLIMU 3NEMEeHTamn HacoBOro MexaHusma.

CpencTBO AEMOHCTPaLUM aHUMaLuu MOXET HaxoAuTbCA KaK CO CTOPOHbI
uudpepbnaTta, c3aam, a Tarxke Ha BOKOBOM KOpryce YacoB.

B 4aCTHOCTU BO3MOXHO NP AOCTUXEHUN ONpeaeneHHOro MOMEHTa BPEMEHMN
HanpuUMep KaxabliA Yac, 4acoBbiM MEXaHW3MOM NPUBOAWUTL B AENCTBME CPEeACTBO
3anycka.

Bo3amoxxHa Tarke obuias ¢ MexaHM3mMoM YacoB cucTema 3asopa.
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CpeacTeo nosvunoHuposanua kaapa (cgwur. 1, 10) B Hepabouem nonoxeHuu
BLINONHAET (PYHKUMW  NO3ULMOHMPOBAHWA Kaapa OTHOCUMTENbHO CpeAcTea
[EMOHCTPaUUN aHuMauum (kaapoBOro okHa) B Hepaboyem NonoXeHun ycTpoucTea,
T.. KOr4a TOT BbIKNIOMEH UMW HAXOAUTCA B MOMOXEHWU MOKOA, CNYXWUT ANS TOoro
yToObl B COCTOSIHUM MOKOSI B KaApOBOM OKHE HaxoAunocb nonHoe, uenbHoe
nsobpaxeHua kagpa.

KOHCTPYKTUBHO CPEACTBO NO3ULIMOHUPOBAHMUA Kaapa MOXET ObiTb BbINONHEHO
B BuAe nanbua 27, u pblyara 16 ¢ sybom 25. Mpu BosspatleHun poiyara 16 B
Hepabouee nonoxeHwe, 3y6 25 npenatcTeyeT BpaweHwio nanbua 27. U
OCTaAHaBNUBaeT €ro B OAHOM MOJOXEHUU, KOTOPOE CUHXPOHU3NPOBaAHO C
MONOXEHUEM MOKOA CpeacTsa dwukcauuu kaapa, Takum obpasom,  4TobOb! B
KagpoBOM OKHe 6 Haxogunocb uenbHoe usobpaxeHue. MoxeT conpsaratbcs co
CpeAcTBOM 3anycka, MPUBOAOM M CPeACTBOM chuKkcalum Kagpa.

YCTPpOACTBO aHuMauun MoxeT OblTb (PYHKUMOHANbHO He CBsi3aHHbIM C
MEeXaHW3MOM 4acoB, HO CBSi3aHHbIM AeTanbHO, Hanpumep, HaxoauTca B OOQHOM
kopnyce, kpenuTtbcs kK 6a3oBOMy HacoBOMY MeXaHW3My U pacnonaraTbCst No4 O4HUM
c yacamu undepbnaTom.

Mpu paboTe MexaHuama peneTupa 6oeBas 4acTb MexaHu3ma MOXeT OblTb
CBsi3aHa C MEXaHW3MOM aHUMaLUK 1 NPUBOAUTL B AENCTBUE MEXaHU3M aHUMaLIUK.

MNpu paboTe mexaHusma OyaunsHuka — 6OoeBas 4acTb MexaHW3Ma
ByoubHNKA MOXET NPMBOANTL B AENCTBUE MEXaHU3M aHUMmauuu ¢ o6TiopaTopoM.

Mpu peanusauuu UrpoBbIX AONOMHEHUIA KOHCTPYKUMA MEexaHW3Ma OCTaércs
npexaHen, HO Ha Kagpax W3obpaxeHui pasMeljalT  AOMNONHUTENLHYIO
nHdopmaumio B Buge UMdp, M30BpaXeHNd UrOPHLIX KapT, METOK UrpoBbIX KOCTew
UNN UHbIX CUMBOJIOB.

Mpu HaxaTMM Ha KHOMKY NPOWCXOAUT NpOUrpbiBaHWE aHuMauuu, npu
OCTaHOBKE YCTPOMCTBA, B KaApOBOM OKHE Mbl BUAUM OTAENIbHbIN Kaap M B HEM
noMUMo u3obpaxeHus, HabniogaeM, Hanpumep 4YUCNO, KOTOpoe  MOXeT
«NOACKa3aTb» HOMEpP BbiMrpaBwen B 3ae3fe nowanu. Urposble uucna unu
CUMBOfbI MOMYT IEMOHCTPUPOBATLCSA KaK B KaApPOBOM OKHE, Tak U UMeTb OTAEsIbHOe
OKHO, Hanpumep AnNs wurpbl B KOCTH, u3obpaxeHnne kybuka moxeT ObiTb B
KBaApaTHOM OKOLUKe Ha undepbnare 1 T.n. Tak kKak BpeMsA OCTaHOBKU Aucka U Kaap,

Ha KOTOPOM OCTaHOBUTCA OWUCK NPAKTUHECKN HEBO3MOXHO yraaartb, NO3ITOMY Kaapbl
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aHUMaLuK, a TalkKe AUCK aHUMauvMK BO3MOXHO UCNONb3oBaTh Takke ANA UIPOBOro
UCMNOMHEHMUS KaK MEXaHUYECKUii reHepaTop cnydamHbix KOMOUHaLUUA.

JonosTHUTENBHO K KapTUHKaAM aHUMaLunu BO3MOXHO HaHeceHue Yucen kak no
KONMYecTBy KaapoB, Tak W B NPOM3BOINLHOM MOPSAKE, KOTopble MOryT GbiTb
BbINOMHEHb! KaK B LUMPOBOM, TaK U 3HAKOBOM WCMNOMHEHUW, Hanpumep B Buae
KOCTe (ToYeK Ha NIIOCKOCTU UFPoBOro Kyba ¢ konuuecTBoM Todek oT 1 no 6, a Take
B BUJE UrpanbHbIX KapT U .T.M.)

Takum o6pasoM, nokasaHa NPUHUHHO-CNEACTBEHHAA CBA3b CYLLECTBEHHbIX
NPU3HaKOB W30OPETEHUs W TexXHWYeckoro pesynbrata u obecnedvsBaercs
noctuxkenne Tpebyemoro TexHWYeckoro pesynbTata, a UMeHHo obecnedyeHue
BO3MOXXHOCTW CO3[aHUs aHUMUPOBAHHOTO ABWXEHUS rpacuyeckoro nsobpaxeHus
MeTogamu kuHematorpacha c ObICTPO CMEHOW KaapoB aHUMUPYEMOro
M306paKeHUss W HEMNOABWXKHBLIMW  MOMOXEHWUAMU  KagpoB  AHUMUPYEMOro
n3obpaxeHUst B MNPOMEXYTKAX Mexay WX NepexknioyeHusaMu ans obecneveHust
BO3MOXHOCTW pa3BNeYeHns U Urp, TepaneBTUYecKoro ycnokansaHus LMKIMYeCcKUumMm
JABVXEHWUA aHUMUPYEMOTO N300paxXeHus.

B KkayecTBe BapuaHTOB WCMONHEHMA OTAENbHbIX 3MEMEHTOB Kopnyca,
feTanen, yanos 3anBnAeMblX B Ka4ecTse U3obpeTeHnsa ycTporucTea U YacoB MOryT
BbiTb WCNONb30BaHbl Pa3nUYHbIE W3BECTHblE W TPaAWUMOHHbIE AN 4acoBOro
NPOW3BOACTBA TEXHONOTMW, MaTepuanbl U KOHCTPYKTUBHbIE pEeLIeHUsi, OObIYHO
npuMeHseMble B Yacosoii TexHuke [15].

Takum o6pasoMm, YuuTbiBas HOBM3HY COBOKYMHOCTU  CYLLUECTBEHHbIX
NPU3HAKOB, TEXHUYECKOE pelueHWe NOCTaBNeHHOW 3aaaqu, u3obpeTaTenbekuit
YpOBEHb U  CYLLECTBEHHOCTb BCEX O6LIMX W YaCTHbIX NPU3HAKOB M30OpeTeHus,
[JOKa3aHHbIX B pasgene «YpoBeHb TexHuku» U «CywHocTe wu3obpeTteHus»,
aokasanHylo B paspene «OcyllecTBNeHne w NpOMbILLNEHHAA peanusauus
N306peTeHnn», TEXHUYECKYIO OCYLLECTBMMOCTb WU MPOMBILLNIEHHYI0 NPUMEHUMOCTb
n3obpeTeHusi, pelieHue NoCTaBrieHHbIX W3obpeTaTenbCckux 3ajay U yBepeHHoe
poctmxeHwe TpebyeMoro TexHW4eckoro pesynbTata npu  peanusauuu v
Ucnonb3oBaHuKM KN300peTeHusi, NO Hawemy MHEeHWio, 3asBneHHas rpynna
n3obpeTeHwii  ynoOBNeTBOpseT  BceM  TpeboBaHMAM  OXpPaHOCMOCOGHOCTY,
NPeabABMNAEMbIM K U30OpETEHNSAM.

MpoBeneHHbIt aHanu3 fokasbiBaeT Takke, 4TO Bce obuwme M 4YacTHble

npu3Haku M306peTeHMﬂ ABNAOTCA CYWECTBEHHbIMK, TaK Kak Kaxablid n3 HKX
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HeobxoaWM, a BCE BMECTE OHW He TOMNbKO AOCTaTOMHbI ANA AOCTUXKEHWUA Lenu
n3obpeTeHns, HO W MNO3BONAT peanu3oBaTb M3O0OpPETEHUE NPOMLILLNEHHbIM
cnocobom.

Kpome 3TOro aHanus COBOKYNHOCTW CYLLECTBEHHbIX NPU3HAKOB N300peTeHus
M QOCTMraeMoro npu WX MCMONb30OBaHUM €AUHOrO TEeXHUYECKOro pesynbTaTta
nokasblBaeT Hanuine eauHoro usobpetaTtenbCcKoro 3ambicnia, TECHYK W
Hepa3pbiBHYIO CBSI3b Mexay cnocofom U yCTPOMCTBOM BOCNPOU3BEAEHUS B Hacax
anvmauuu. 3To nossonaeT ob6beguHUTL M300peTeHnss B OOHOW 3asiBke, TO €CTb

obecneunTb TpeBOBaHUS KPUTEPUS €AVHCTBA N300peTeHms.
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Cnoco6 u ycTpoWcTBO BOCNPOU3BEACHUA aHUMaALIUKU B Yacax ¢ 06TiopaTopom
(dbopmyna nsobperteHus)

1. Cnocob BoCnpou3BedeHMA B Yacax aHUmauuu, OTAVYaIOWNIACA TEM, YTO
obecneuynsaloT aHumauuio n3obpaxeHUn B 4vacax nNyTeM MNpepbIBUCTONO
CKaukooOpasHOro [ABWXKEHWA CpeAacTBa aHMMauunM C Kagpamu usobpaxeHun c
yepenyloLlenca ckaykoobpasHOi AEeMOHCTpaunMn Ha 4acax OTAEenbHbIX Kagpos
U306paxeHnit, nepekpbiBaeMbix 06TIOPAaTOPOM B MOMEHTLI CMeHbl KaApoB.

2. Cnoco6 no n. 1 oTnuyawwWwuica Tem, 4TO obecneymsBaloT aHuMMaUUIO
u3obpaxeHUd Ha uYacax MNyTeM MpPepbIBUCTOrO CKaukooOpasHOro [ABWKEHUN
CpeacTsa aHUMauun ¢ kaapamu usobpaxeHui ¢ yepeaylolleincs ckaukoobpasHom
JEeMOHCTpauMeit Ha uvacax oTAenbHbIX KaapoB u3obpaxeHwd, ¢ dukcaumen
NOMOXEHUs1 KaapoB M300paxeHWh B HENOABUXHOM MOMOXEHWUUM B MNPOMEXYTKax
MeXay CMEHO KaapoB U3obpaxeHuid 1 nepekpbiBaHUA n3obpaxeHuit ob6TiopaTopom
B MOMEHTbI CMEHb! KaapOB.

3. Cnocob no n. 1 oTnuMyaloWmMics TEM, YTO CPEACTBO aHUMaLUUN BbINONHAIOT
C BO3MOXHOCTbIO NOCNEAOBaTEeflbHOrO  BOCNPOU3BEAEHUA  LUUKNa  Kaapos
usobpaxennin, roe kaxgoe cnegywouwlee usobpaxeHne BOCNPOWU3BOAUT HOBbINA
MOMEHT [BWXKeHWst, a nocnepgHee wu3sobpaxeHue Kaxporo uukna ssnseTcs
3aMblKalOWMM MO OTHOLUEHWIO K MNEPBOMY U300paxeHuo LUukna Kagpos
n3obpaxeHun.

4. Cnocob no n. 1 oTnMyawWWics TEM, YTO aHUMauuilo u3obpaxKeHuin
OCyLLECTBNAIT B OkHe uudepbnata wnu koprnyca YacoB NOCPEACTBOM
BpaLL@loWerocs Aucka unv LunuHapa ¢ kagpamu nsobpaxeHui.

5. Cnocob6 no n. 1 oTnuyaroWUiAca TeM, YTO MNpepbIBUCTOe ckaukoobpasHoe
OBWKEHWE CpefcTBa aHMMauuW OCYLLECTBASAIOT C BO3MOXHOCTbIO cTtabunusauuu
CKOPOCTM.

6. Cnoco6 no n. 1 oTNMYAKLWMINCA TEM, YTO NpPEPLIBUCTOE CKaykoobpasHoe
ABWKEHVE CpeacTBa aHumauuu OCYLLEeCTBASIOT MOCPEACTBOM  ManbTUICKOro,
rpendepHoro, KynayukoBoro Unu nanbueBoro MexaHm3MoB.

7. Cnocob no n. 1 oTNMYAIOWWNIACS TEM, YTO MNPEpLIBUCTOE ckavkoobpasHoe
OBWKEHWEe CpeacTBa  aHUMauuu  OCywWecTBNAT € BO3MOXHOCTbIO  €ro
3anycka/octaHoBsa NoCcpeACcTBOM BKNIOYEHMUA/BLIKNIOYEHUSA cpencrea

3anycka/octaHoBa.
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8. Cnoco6 no n. 1 oTnMyalWMWncCs TeM, YTO NpepbiBUCTOEe ckadkoobpasHoe
OBWKEHUe CPeAcTBa aHuMauunm  OCYWeCTBASIT  NOCPeACcTBOM  NPUBOAA,
CONPSKEHHOTO € NPMBOAOM YacoB.

9. Cnocob no n. 1 oTNUYaOLWWACH TEM, YTO CPEACTBO aHUMaLUWU BbINOMHAIOT
C BO3MOXHOCTbIO €ro PyHKUMOHANbHO-KUHEMATUYECKOrO CONPSIKEHUSS C 4YaCOBbIM
MEXaHU3MOM.

10. Cnoco6 no n. 1 oTAMYaKOWUACA TEeMm, 4TO CPEeaAcTBO aHuMauuu
BbIMONMHAIOT C BO3MOXHOCTbIO NO3UUMOHUPOBAHUA LEMOHCTPUPYEMOro Ha Yacax
Kagpa B HEMNOABWXHOM MOSIOKEHUA OTHOCUTENBHO CpeAcTsBa aHumauuu, koraa
CPEACTBO aHUMaLUMM BbIKMIOYEHO WU HAXOAUTCA B [MONOXEHUM noKoa C
BO3MOXHOCTbIO IEMOHCTpaLUUN B CPEACTBE aHMMauWN KOHTPACTHOro M3obpaxeHus
Kagpa nsobpaxeHus.

11. Cnoco6 no n. 1 oTnu4awwmncs Tem, 4YTO CpeacTBO aHumauuun
BLIMOMHSAIOT C BO3MOXHOCTbIO MOCNEAoBaTENbHOW CMEHbl KaapoB u3obpaxeHun ¢
otobpaxeHueM has ABMKEHUA N30BpaKeHUN.

12. Cnoco6 no n. 1 oTnuyawwuncs Tem, YTO CPeAaAcTBO aHumauuu
BbIMONHAIT C BO3MOXHOCTbIO [AONONHUTENLHOrO 3BYKOBOrOo COMPOBOXAEHUA,
Hanpumep, B BUAE 3BYKA ABUXEHUS KWHOMMNEHKN UNKU LIOKaHWS KOMbIT NpU aHuMauum
OBWXEHUs nowaau.

13. Cnoco6 no n. 1 oTNM4awwWUnca TeMm, YTO CpPeacTsBo aHuMauuu
BbINOSHAIOT C BO3MOXHOCTBIO JOMNONHUTENBHOW AEMOHCTPALMK UFPOBbIX 3NEMEHTOB
B BUAE LMcp UM CUMBONOB, HAaNpPUMEDP, B BUAE U300paXeHNn UTOpHbIX KapT, METOK

WUrOpHbIX KOCTEN UM CUMBOSIOB UIPOBbLIX aBTOMAaTOB.

14. YCTPOWCTBO BOCNPOU3BEAEHUS B Yacax aHuMauuu, oTnuyalolieecs Tem,
YTO BLINOSIHEHO C BO3MOXHOCTBIO aHUMaLMK U300paxeHuih Ha Yacax U CoaepXuT
CpeAcTsa aHMMauuu C Kagpamu W3oBpaxkeHui, BLINOMHEHHOE C BO3MOXHOCTbLIO
NPEPLIBUCTOFO CKAYKOOOPa3HOTO [ABMXKEHUA W Yepeadylolencs CckaykoobpasHon
AEMOHCTPaLMK Ha 4acax OTAENbHbIX KaapoB w306paxeHwi, nepekpbiBaeMbiX
0OTIOpaTOPOM B MOMEHTbl CMeHbl KaapoB, W 0OTIOpaTop, BbLIMOMHEHHbIR C
BO3MOXXHOCTbIO NEpeKpbIBaHUS KaapoB U300paXeHUin B MOMEHTbI CMEHbI Kaapos

n3obpaxeHun.
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15. YctpoictBo no n. 14 oTnuyalolleecs TeM, YTO COAEPXUT CPeAcTBO
cukcaumm NONOXEHUA KaapoB W30OpaxeHud B HENOABUXHOM NOMOXEHWU B
NPOMEXYTKax Mexay cCMeHamu Kaapos u3obpaxeHua.

16. YctpoictBo no n. 14 oTnuyawowleeca TeM, UYTO BbINOMNHEHO C
BO3MOXHOCTbIO UYepeaoBaHWUsA CKaykoobpasHbiX CMeHbl KaapoB W300paeHuih U
cukcaumMm NOMOXEHUA Kanpos WU300paXeHWA B HENOABWKHOM TMOSOXEHUU B
NPOMEXYTKaX MEXAY CMEHaMN Kaapos U306paxeHUn.

17. YctpovictBo no n. 14 oTnuyaolleecs TEM, UTO BbINOMHEHO C
BO3MOXHOCTbIO aHUMaL MK n3obpaxeHui B okHe undepbnata nnu Kopnyca 4acos.

18. Ycrtpovicteo no n. 14 oTnuyawuwieecs TEM, YTO BbIMNOMHEHO C
BO3MOXHOCTbIO aHUMauun n3obpaxkeHu Ha 4Yacax nocpeAcTBOM Bpaljalouleroca
[AMCKa Unn LunuHapa ¢ kagpamu nsobpaxeHus.

19. VYctpoctBo no n. 14 oTnuyawouieeca Tem, YTO BbINOMHEHO C
BO3MOXXHOCTBIO CTabunusaunmm CKOpoCTN NPEPBLIBUCTOrO CKaYKOOOpa3HOro ABWXEHNS
cpeAacTBa aHuMauuu.

20. Ycrpo#ctBo no n. 14 oTnuyalouleeca TEM, YTO BbINOMHEHO C
BO3MOXHOCTBIO NPEPLIBUCTOrO CKaYkooOpasHOro [ABWXEHWA CpeAcTBa aHumauuu
NOCPEACTBOM  ManbTWUIACKOro, rperndepHoro, KynaykoBOro WM nanbLeBoro
MEXaHWU3MOB,.

21. YcTtpoiictBo no n. 14 ornuyatouleeca Tem, YTO COAEPXUT CPEeACTBO
3anycka/ocTaHOBa NPEPLIBUCTOrO CKaukooBpasHOro ABWKXEHWUS CPEACTBA aHUMaLUWK
B ONpeaeneHHbIe MOMEHTbI BPEMEHU UMK B ONpeAeneHHbIX CUTyaumsiX.

22. YcTtpoiictBo no n. 14 ornuyalouleecs TeM, HYTO COAEpPXWUT CpeacTso
OoCTaHOBa NPEPLIBUCTOrO0 CcKavykoobpasHOro [ABUXEHUS CpeacTBa aHumauun B
onpeaeneHHblii MOMEHT BPEMEHW UK B ONPEAENEHHOW CUTyaLuu.

23. YctpovictBo no n. 14 oTtnuyalolleecs TeMm, YTO COOEPXUT npueof
CpeAacTBa NPEepPbLIBUCTOrO CkaukoobpasHoro ABMXKEHUA CPEACTBA aHUMaLum.

24. YctpoictBO no n. 14 oTtnuyaloleecs TeM, YTO COAEPXUT npueoa
cpeacTsa NpPEpLIBUCTOTO  CKAYKooOpa3HOro ABWXEHWS CpeAcTBa  aHumauuw,
CONPSXKEHHBIA C NPUBOAOM YaCOB.

25. VYctpoiictBo no n. 14 oTtnuyawuleecd TeM, 4YTO  BbINOMHEHO
KMHEMATUYECKN CONPSHKEHHBIM C 4aCOBbIM MEXAHU3MOM.

26. VYctpowicteo no n. 14 ortnuyalolleeca TeM, YTO  BbINONHEHO

KUHEMATUYECKU CONPSXKEeHHbIM C YaCOBbiM MEXAaHU3MOM.
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27. YctpoiicTBO no n. 14 oTnunyawolleeca Tem, YTO COOEPXWT CpPeacTBo
NO3ULNOHNPOBAHUA KaapoB n3obpaxeHuit B HepaboyueM NoNoXeHuw.

28. Ycrpowcteo no n. 14 oTnuyawouwleeca TEM, UTO BbINONHEHO C
BO3MOXHOCTbIO OTOBpaXeHus a3 ABuKEeHUs N30OpaxKeHun.

29. YcTpoiicTBo No n. 14 oTnuyaoLleecs TeM, 4To nsobpaxeHns B cpeacree
aHumMauun N3roToBNEHbI nocpeacTsoMm nonurpachum, doTonevaTy,
cotonuTorpachuu, wenkorpacdumn, TamnoneyaTn, nNasepHoOn nevaTun, rpaBMpoBaHNA
WIU CKBO3HOrO NPOpe3blBaHUA, penbedHbIMA UNU  O6BEMHbIMK, HaNpPUMEP,
BbINONHEHbLIMK U3 rpynnbl 6apenbedos.

30. Ycrpoiicteo no n. 14 oTnuyatoLieeca TeM, YTO AONONHUTENBHO COAEPXKUT
CPeACTBO 3BYKOBOIO COMPOBOXAEHWS aHumauuy, Hanpvmep, B Buae 3Byka
ABWXEHUS KMHONNEHKN UMK LOKaHWA KONbIT NPY aHuMaLun ABUKEHUS nowlagu.

31. YcTtpoiicteo no n. 14 otnuyaiolleecs TeM, YTO JONONHUTENBHO COAEPXUT
CpeacTBO NO3ULMOHMPOBAHUA Kaapa u3obpaxeHusa B CpeAcTBe aHuMauuu, Koraa
OHO BBLIKNIOYEHO WM HaxOAQUTCA B MOMOXEHUU MOKOSA, C BO3MOXHOCTbIO
[AE€MOHCTpaLUUn B CPEACTBE aHMMaLIMK KOHTPACTHOrO N300paxeHusl.

32. YctpoicTeo no n. 14 otnuyaiowieecs Tem, 4YTo oOTiopaTop BLINOSMHEH B
BMAE BpaLLaloLLMXCA nonacTei nnu nepemMeLLialoLLnxcs LUTOPOK.

33. YcrtpoiictBO no n. 14 oTtnuyaloweecsas TEM, YTO BbINOMHEHO C
BO3MOHOCTbIO JAONOMNHUTENBHOW AEMOHCTPALMKN UrPOBbLIX 3NIEMEHTOB B Buae uudp
UNN CUMBOSIOB, HanpuMep, B BuAe M300paXXeHW’ WUropHbIX KapT, METOK UropHbIX

KOCTEW N1 CUMBONOB UrPOBLIX aBTOMATOB.
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26 asrycTa 2013 (26.08.2013)

,[la'ra OTTPABKAK HACTORUECTO OTHETA O MEIKIYHAPOLHOM NOUCKE

3! oxTabpsa 2013 (31.10.2013)

Hanmenosanue u anpec ISA/RU:
QUTIC,
Pd,123995. Mocksa, ['-59, 'CI1-5, Bepexkonckas Hab., 30-1

Daxc: (499) 243-33-37

YNONHOMOUEHHOE NNILO:
Bnacosa T.

Tenedon Ne (499) 240-25-91

®opma PCT/ISA/210 (sropoii nuet) (Mions 2009)
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