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BMJIMB KYTA 3JI0MY JIAMAHOI PAf1IB HA ®OPMY
MNOBEPXHI MNAAAYIB

Po3rnssiHyTo BNAUB KyTa 3/10My NepLUOro psiay Ha NOBEePXHIO rns-
padiB Ansa paais B NnaHi y BUrnsaAai ABOSIAHKOBOI J1aMaHOI i3 3MiHHUM
KyTOM 3710My (3MiHHOIO WMpUHOW psafay). HaBegeHo KpuBi 3aneXHOCTI
KyTa Haxuny NpsiMMX o4yeun rnspadiB A0 ropu3OHTaNIbHOI NPAMOI psay
Big HOMepa paay ansa KyTiB 3noMy nepworo psay 120° 130° 140°, 150,
160° Ta 170°. Noka3aHo niHiN4aTy NOBEepXHIO rNAAaYiB ANA KyTiB 310~
My: nepworo psaay — 160°, octaHHboro — 180°. OKpeMoO poO3rnsHyToO, AK
3MIHIOETbCA NOBEPXHA rNAAaviB, KOJM PAAM B NJaHi CTaloTb Napanenb-
HUMU (KYT 3/10MY He 3MiHIOETbCA).

KnwuoBi cnoBa: 6e3nepelwikogHa BUMAUMICTb; KYT 3/710My PpSAAiB;
nepeBULLEHHS NPOMEHS 30PY; NOBEPXHSA rNsaAavis; TPMBUMIpHa Moaesnb
BUAWUMOCTI.

flk noka3aHo B pob6orTi [4], dopMa paAnie B nnaHi Ta rNMbuHa paay,
sIKka MoXe 6yTK CTanow i 3MiHHO, CYTTEBO BNAMBAaTh Ha popMy noeep-
XHI rnsgadis, AKWO PO3paxyHOK BUAMMOCTI NPOBOAUTLCS 3a TPUBUMIp-
HO MoAenst i, BIiANOBIAHO, BUCOTA 0Yeun rNsgadiB B Mexax psagy 3Mi-
HIOETbCS, @ HE 3aNULIAETLCA CTasIo, WO XapPaKTEPHO ANS PO3pPaxyHKY
BMOMMOCTI 3a [OBOBUMIipHOK Mopennt. ToOMy BUSIBNEHHS XapaKTepy
BNAMBY NapameTpiB pPo3paxyHKy BMOMMOCTI, 30KpeMa KyTa 3/10My nep-
Wworo pagy Ha ¢opMy NoBepxHi rNsagadiB Ta il NigioM, CTAaHOBUTb NMpakK-
TUYHUN iHTEepeC NS NPOEKTYBaNbHUKIB BUAOBULLHNX ByaiBerb.

B po6oTi [2] po3rnspaeTbcs BNAMB NnapaMeTpiB po3paxyHKy BUOU-
MOCTi Ha XapaKTepPUCTUKM MOBEPXHi rnspadis, ane gns BMNAAKy, KOIu
PAAN B MNaHi € KOHUEHTPUYHMMK KonaMmu. PoBoty [3] npuceayeHo Mo-
AeNII0BaHHI0 6e3nepeLKoaHOl BUAMMOCTI B KIHOTeaTpi 3 psAamMu B NiaHi
y BUMNSAQi OBONAaHKOBUX JTaMaHUX i3 3MIHHUM KYTOM 3710My, MPOTE He
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aHanisyeTbcs BMNAMB KyTa 3/l0My Ha GopMy NoBepxHi rnagadie (Harapae-
MO, LLIO MOBEPXHA rnapavis [4] — ue ToukoBO NpeacTaBneHa NOBEPXHS X
MOHOKYNSIPHUX 04Yeln).

MeTa po6oTu — npoaHanisyBaTu BB KyTa 3/I0My PAAIB B NNAaHi y
BUrNAAi ABONIAHKOBOI 1aMaHOl Ha GOpMy NOBEPXHI FMSAA4YiB HA NPUKNAAI
KiHOTeaTpy Npu NPOEKTYBAHHI B HbOMY BMAWUMOCTI 32 TPUBUMIPHOK MO-
Aennto.

Cepep pisHOMaHiTHUX ¢opM psaAiIB B NiaHi JOBOI 4acTo 3ycTpiva-
IoTbCA paaun y GopMi ABOSIAHKOBUX laMaHUX B NJaHi 3i cTanuM abo 3MiH-
HUM KYTOM 3J10MY, IKUA NOCTYNOBO 30iNblIYETLCS i3 36iNbLUEHHAM HOME-
pa pagy [1; 4]. Takuit npuitom 36inbLye WNPUHY NPoXoAy No Mipi Bigaa-
NEeHHS BiA oCi cMMeTpIl 3any i, TAKUM YMHOM, NONINLWYE YMOBU 3aNOBHEH-
HA Ta 3BiIbHEHHS 32Ny, @ TAKOX MNOKpPaLLy€E YMOBM 30pPOBOr0 CPUMHATTS,
OCKiNbKM MOBOPOT MpsIMOI PS4y OPIEHTYE Kpicno rnspada 6nuxkye po
LEeHTPy ekpaHy. Lle ocobnmBo BaxknMBoO ANSA rnspadie psagie, 61M3bKUX
A0 ekpaHy. KyT 3n10My pagiB 3i CTasIMM KyTOM 3/710MY i KYTW 3/10MY NepLuo-
ro i OCTaHHbLOro pPsAIB 3i 3MIHHUM KYTOM 3/J10MYy CYTTEBO BMNJIMBAOTb Ha
¢dopMy noBepxHi rnagadie. B po6ori [3] kyT 3n0My nepworo psaay (puc. 1)
popiBHoBaB 160° a octaHHboro — 180° T06TO OCTaHHIM pag — NpaMa na-
panenbHa oci X.
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Puc. 1. HopmaTtusHa 30Ha ons rnagadis (B nnaHi) ana KiHoteaTpy, NAOCKUN eK-
paH Ta psguv B NAaHi y BUrNsAQi ABOSIAHKOBOI JTaMaHOI 3i 3MiHHUM KYTOM 3J10MYy
(e, = 80°)
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BucoTa ¢oKycHoi NiHii (HMXHBOT KPOMKK eKpaHy) cTaHoBuna Zf=1,2 M,
BMCOTA 04en cuasyoro raspada — h=1,2 M, nepeBULLEHHA NPOMEHS 30py
C0=0,15 ™, Kinbkictb psagie N=29, wnpuHa kpicna a=0,52 m.

FnuéuHa psaay (d=0,9 M) 3agaBanacbh AK AOBXWHA NepneHAnKyna-
py, OMNYLLEHOr0 3 TOYKM NepeTuHy MNiHil nonepegHboro psay 3 Biccto X Ha
NpPsIMYy HaCcTYyMHOro paay.

[ns po3paxyHKy Ge3nepeLlikogHol BUOMMOCTI 3any 3a TPUBUMIp-
Hoto Mopennt byna po3pobneHa MathCad-nporpama, sika o64mncnioe Ko-
OpAMHATV 04YEeN rnagjadiB ans BCix Micub. BusBnnoch, WO NOBEPXHS o4en
rnapadis (puc. 2) ona pAKiB KOXHOI TaHKU NaMaHol YTBOPKETLCA Nps-
MUMWN, HAXUNEHMMM 00 BigMNOBIOHUX TAHOK PS4y B NAaHi Nig pi3HUMU Ky-
TaMu, AKi 3anexaTtb Bif KyTa Haxuny npsmol paay Ao oci X. lpuyomy Ky-
TV Haxuny TUM BinbLi, YAM pani psagv Bif eKpaHy.

P
.
. >

.
P
.
.
7z .
.

/////”/

Puc. 2. MoeepxHa rnagadie (29-panis) ons BapiaHTy KyTiB 3/10My: NepLIoro pagy
160°, octaHHbOro — 180° (ropn30HTaNbHUI Ta BEPTUKaNbHUIA MaclTabu pisHi)

Tomy ons BUABNEHHSA BNAUBY KyTa 3/10MYy MNepLlioro psgy Ha ¢opmy
MOBEPXHI FMNA4AaYiB KYTM Haxuny NpsaMmnx o4en rnagadvie o64mMcnoBanmch
ANnsa KyTiB 3noMmy nepworo pagy 120° 130° 140° 150, 160° ta 170°. B
pe3ynbTaTi 6ynn nobynoBaHi rpadiky 3anexHOCTi KyTiB Haxuny B rpagy-
cax Bif, HOMepa psiay, HaBeneHi Ha puc. 3. BucoTa ouen rnsagadie nepuio-
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ro psay Ans BCiX WeCTU KyTiB 310My 3agaBanachk piBHow h. ToMy KyT Ha-
XUny NpsiMOI 04Yeun rnapadiB NepLioro paay Ans BCiX WeCTU KpMBUX AOPi-
BHIOE HYJIO0.

K BUOHO 3 puC. 3, 3MEHLUEHHA KyTa 3/10MY MepLUOro psiay npuMsBo-
AUTb 00 36inblieHHs NignoMy Micub B pAAi Big oci cuMeTpii 3any (Bick X)
[o voro (psay) Kpaie Ta 36iNblEHHSA KYTiB HaxXuy NpAMUX oYen rnsga-
YiB 40 FOPU3OHTANBbHUX NPAMUX PSARY.
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Puc. 3. Kpusi 3anexHocTi KyTa (rpagycu) Haxuny npaMux o4en rnsgadie ao ro-
PVU30HTANbLHOI NPAMOI PAAY Big HOMepa psay ANS KyTiB 3/7I0My NepLlIoro psgy
120° (BepxHa Kpuea), 130° 140° 150, 160° Ta 170° (HMXKHA KpUBa)

Po3pobneHa MathCad-nporpama po3sonsie 3MoaentoBaTM NoBEpPX-
HIO rNsgadiB i ANs BMNAgKy, KoM paan MakTb HE3MIHHY WWpUHY. [Ons
Lboro B nporpamMi Tpeba 3a4aTv OOHAKOBI KyTW 3/110My A8 NEpPLUoro i
OCTaHHbOro psAdiB (MalKe 04HAKOBI, OCKi/IbKM 332 0QHAKOBUX KYTiB 3/10MY
MepLUIoro i OCTaHHLOrO PSAAIB MPOrpama He Mpaue).
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Hanpuknap, ona BunagKy, KOAM KyT 3/10My NepLIoro psay CTaHo-
Butb 160° a KyT 37n0My ocTaHHboro psgy — 160.00001°, kytu Haxuny
NPAMUX 0YEM 3IMEHLUYKTbLCSA MPAKTUYHO A0 HYNS, WO BUAHO 3 pUC. 4.
TobTo AN paQiB 3i CTaNO LWMPUHOK KYT HAxXUy MPSMUX O4en
rnagadie gnsa BCix psniB OOPIBHIOE HYJKO, a caMi NpsMi odyen rnsgadie
BCiX PSAiB CTAOTb NapanesibHUMM.
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Puc. 4. Kpusa 3anexHocTi KyTa (rpagycu) Haxuny NnpsaMux oven rnsgadie 4o ro-
PU30HTANbHOI NPAMOI PAAY Big HOMepa pSAAy AN1S KyTiB 3/10My:
nepworo pagy — 160°, octaHHboro — 160,00001°

B crartri gns TpuBMMIpHOI Mopeni BMAMMOCTI MpoaHanizoBaHo
BMAMB KyTa 3/10My nepLioro pagy Ha ¢opMy NoBepxHi rnsaaadvis ansa psa-
AiB Yy BUIrNS4i 4BONIAHKOBOI JJaMaHOI 3i 3MiHHOK FMMMOMHOK paay, a TaKoX
PO3rAsiHYTO BUNAaAoK, Konu rmubuHa psagy € ctanot. Moganbwi gocni-
OXXEHHS MOXXHA CNpsAMyBaTWU HAa MOLENOBAHHS TaKoro nignoMmy psigiB y
BUrNA4i ABONIAHKOBOI SlaMaHol, Wwob 3aTynsaHHA Oyno oagHaKoBMM Ons
BCiX rnapaudis.
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INFLUENCE OF A BROKEN ROW BREAK ANGLE ON A
SHAPE OF THE AUDIENCE SURFACE

Work is devoted to the analysis of influence of a break angle of
the first row on a surface of the audience (the surface of monocular
eyes of the audience) at movie theater (all standard zone of possible
placement of seats is considered) with ranks in the plan in the form of
a two-unit broken line with a variable angle of a break. The angle of a
break of the first row gradually increases to 180° in the last row, that
is the last row is straightened and becomes parallel to the flat screen.

At such an arrangement of ranks in the plan width of pass be-
comes a variable (increases in process of removal of seats from an
axis of symmetry of the hall) that improves conditions of filling and re-
lease of the hall by the audience and reduces time necessary for these
processes. Such reception improves conditions of visual perception as
the turn of a straight line of a row focuses the viewer's chair closer to
the center of the screen.
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In work the author's Mathcad program for calculation of coordi-
nates of monocular eyes of the audience, allowing to visualize a sur-
face of the audience and to estimate change of its form at change of
angles of a break of the first and last ranks is used. For calculation the
following parameters are used: height of the focal line Zf = 1.2 m, ex-
cess of a beam of sight CO = 0.15 m, height of eyes of the sitting view-
er h = 1.2 m, number of rows N = 29, a chair width a = 0.52 m, screen
width She = 27 m. Row depth (d = 0.9 m) was set as length of the per-
pendicular lowered from a point of intersection of the line of the pre-
vious row with axis X on a straight line of the following row.

In work the line surface of the audience for break angles is
shown: the first row - 160° the last - 180°, formed by the straight
lines of eyes of the audience inclined to the corresponding straight
lines of ranks under different angles which depend on a row straight
line tilt angle to axis X. And tilt angles of the eyes of the audience of
subjects it is more, than a row is farther from the screen.

For angles of a break of the first row 120°, 130°, 140°, 150, 160°
and 170° curves of dependences of a tilt angle of direct eyes of the
audience are brought to horizontal straight lines of ranks from num-
ber of a row which show that with increase in an angle of a break of
the first row tilt angles decrease, as well as raising of places among.

At a task of almost equal angles of a break of the first and last
ranks straight lines of ranks become parallel, and tilt angles of direct
eyes of the audience to straight lines of ranks almost zero.

Thus, in work the nature of influence of an angle of a break of the
first row on a form of a surface of the audience for movie theater with
ranks in the plan in the form of a two-unit broken line with a variable
angle of a break is revealed.

Keywords: unobstructed visibility; row breaking angle; exceeding
the line of sight; audience surface; three-dimensional model of visibil-

ity.
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