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Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMAaTa TEXHIYHUX HayK 3a cnenianbHicTio 05.01.01 - [TpukiaaHa
reoMeTpis, inkeHepHa rpadika. — KuiBcbkuil HallioHaIbHMI YHiBEpCUTET OyIiBHULTBA i apxiTekTypu. — Kuis, 2021.
Teopis apxXiTeKTypHOI aKyCTUKU XX CTOJITTS Ta Cy4acHa PO3IVISAJAIOTE BUOBUIIHI 3311, 3 TOUYKHU 30PY 3BYKOBUX
BiIOMTTIB BiJ] €KpaHiB, 3aBASIKY SIKUM JIOCATA€THCS MiICUIEHHS IPSIMOTO 3BYKY [1JIs CJIyXauiB BilOMTUM, a TaKOX
IV(Y3HICTb PO3MOBCIOIPKEHHS 3BYKY Ha IOBEPXHi ciyxadiB. HasiBHI MeTOIM MPUKIIANHOI FeOMETPii mpu
IOCJIiIKeHHI BinOUTTIB y 3ay1aX, BAKOPUCTOBYIOTb [IPOCTI Bifj0vBaoyi I0BEepxHi, TaKi, SK IIOMKHA Ta cdepa,
LWJIHAP, TOBEPXHi 00epTaHHsI, TOMY L0 XapaKTepPUCTUKY 11X [IOBEPXOHb YK€ BiloMi Ta OyAyBaTH BilOMTTS BiJ, HUX
rpaiuHo BifHOCHO Jierko. CydacHa apxiTeKkTypa oTpebye BUKOPUCTaHHSI HOBUX GopM. KoMI'tIoTepHi TEXHOJIOTI]
YMOXKJIMBJIIOIOTD [TApaMeTPUYHE TPUBUMIPHE NIPOEKTYBaHHs. [IpuKIagHa reoMeTpis MOKe 3alIpONIOHYBaTH

MUPOKUI IepeJliK aHaNiTUYHUX [TOBEPXOHbB 3 OCiIP)KEHUMU BIACTUBOCTSMMU. Li mOBepxHi onucaHi aHaJliTUYHO Ta



BUOYJJ0BaHi reOMETPUYHO. [ToBepxHi BUKOPUCTOBYIOTbCS Y Pi3HUX rajly3siX HAyKU Ta TEXHIKMY, ajie 3aBISKU BilOMUM
BJIACTHBOCTSIM, X MOXKHA BUKOPHCTOBYBATH B aKyCTHULli. ApXiTeKTypa Ta IOTpedu aKyCTUKY CTaBJISITh IIepe],
iHXeHepoM-aKyCTUKOM JI0JaTKOBI NUTaHHs: 1. BUKopUCTaHHS CKIagHUX (POPM BiflOMBalOYMX [IOBEPXOHb Y BULJISIA]
AQHAJIITUYHUX IOBEPXOHb 2-TO MOPSAKY 3arajlbHOroO BUAY, IOBEPXOHb, CTBOPEHUX 00€PTaHHIM KPUBOi BiTHOCHO OCi,
[IOBEPXOHb IIEPEHOCY, TOPCOBUX IIOBEPXOHb, LIMKJIifl, KAHAJIOBUX IIOBEPXOHD Ta iH.; 2. [I06y0Ba BiIOUTTIB Bix
3a3HayeHUX [10BepXOHb; 3. [Io6ymoBa Binb61BaYMX I0BEPXOHb 32 YMOBU B3aEMO3aMiHHOCTI, TpY BiOMUX
napaMeTpax BifiOuTTiB; 4. BukopucTtanHs TpaHC()OPMOBAHUX BifJOMBAIOUMX [IOBEPXOHB, SIKi 3MiHIOIOTb CBOE
nosioxkeHHs Ta Gpopmy; 5. [To6ymoBa CKIafneHux BionBalOUrX OBEPXOHb. 3alIPONIOHOBAHO PO3IINUTU BifdbrBaoyi
[IOBEPXHI Ha IT'STh TPYII 3 HIOBEPXHSIMU HOpMajlel y3[OBXK JIiHil TBIPHUX y BUTJISAL IIJIOCKOTO ITy4YKa IapajebHuX
HOpMaJel, HopMaseil y BUIJIsli KpyrOBOToO KOHYCa, rifnep6oJiiyHoro napadosoifa, aocKoro nydka Ta JliHilyaToi
[IOBEPXHI YeTBEPTOro NOPsAKY. BiANoBinHO, 40 Nepuoi rpynu BilHOCATHCS IJIOMIMHA Ta TOPCU 3 HOPMAJISIMU
B3[IOBX IIPSMOJIHIMHMX TBIPHUX i, SIK YaCHi BUNaAKu, KOHYC Ta UMJIiHApP. [Ipyra rpymna o6’eiHye KOCi JiHii4aTi
noBepxHi. [Jo TpeThoi BiTHOCSIThCSI KaHaJIOBI IOBEPXHi, IOBEPXHi 06epTaHHs. B IOBEpXHSIX 4YeTBEPTOi Ipynu
HOpMaJi y BUIJISi IIJIOCKOTO My4YKa CTBOPIOIOTHCS B OKPEMUX BUIIA/IKaX /1711 TIOBEPXOHB APYrOro MOpsiIKy, abo
iCHYIOTb 1J151 KpUBOJIiHITHMX TBIPHUX NPSIMUAX LUJIHIPUYHUX TIOBEPXOHB, IOBEPXOHb I1E€PEHOCY, Pi3HIX ITOBEPXOHD.
[T'ata rpyma ckianaeThcs 3 BiOUBAIOUMX TOBEPXOHb 3arajIbHOrO BUY APYroro nopsaxy. Lle enintuyHuil KOHyC,
eJIiIcoin 3arajabHOro BUY, OJHOIIOPOXXHUHHUM Tinep60s10in 3arajabHOro BULY, IBOIIOPOKHUHHUI Tilep6oJ1oif
3arajibHOro BUY, 1apaboJ1oif, 3arajJibHOTO BUAY, TinepoosiuHuii napadosoin. Binbrsaloyi nosepxHi V rpynu sik
Biz6MBal0YOi JIiHii, MalOTh MJIOCKi KpUBi 2-T0 OpsAKy. [loBepxHE0 HOpMaslell € TOBEPXHS 4-T0 NOPSAKY. 3aBASIKU
HAsIBHOCTI aHAJIITUYHUX OMMCIB LIUX [IOBEPXOHb Ta JOCJIJI)KEHUX BJIACTUBOCTEMN, a TAKOXK [IOBEPXOHb HOpMAaJe 10
JIiHi nepepisiB, 3'9BUIaCs MOXUJIMBICTb CTBOPUTH PiBHSHHS [IOBEPXOHb HOPMaJleil Ta BilOMTUX IPOMEHIB, BUBYATU
iX QyHKIiOHa/IbHI BJaCTUBOCTI, KJIacK(PiKyBaTH ix 3a NPUHLMUIIOM [1I0BEPXOHb HOPMaJIEN 0 JIiHil iX IJIOCKUX
nepepisis. Ha ocHOBI 3anpornoHoBaHoi kiacudikallii 1I0BepxOHb Ta aHATITUYHOTO OIIUCY [TOBEPXOHB BiIOUTUX
IIPOMEHIB, peasizoBaHe pPO3B'sI3aHHS 3BOPOTHOI 33/1a4i MOJEII0BaHHS BilOMBAIOYMX €KPaHiB 3a 3aJaHUMU
rapaMeTpaMy aKyCTUYHOIO CepeloBUIIA 3aly. BcepennHi KoxkHOI rpynu Kinacu@ikauii oTpyumani B3aeMo3aMiHHi
BigbuBayi. Hacyigkom BupinieHHs 3BOPOTHOI 3a/1a4i € OTpUMaHHS IIOBEPXOHb 3 TpaHchopMaLieio GopMu.
JocninKeHo TOPCOBi IOBEPXHI SIK pO3TOPTHI /1711 MOZeJII0BaHHS TpaHcopmaliii B 3a7jauax apXiTeKTypHOI aKyCTUKH,

11O Jae 3MOTY YHiBepCasli3yBaTy BUJOBUILHI 3aJIU.

2. The thesis is a competition of a scientific degree of candidate of technical Sciences on the specialty 05.01.01 -
Applied geometry, engineering graphics. - Kyiv National University of Construction and Architecture. - Kyiv, 2021.
Theory of architectural acoustics of the XX century and modern one considers the spectacular halls from the point
of view of reflections from the inner surfaces. Good acoustics is achieved due to enforcing of the direct reflected
sound for listeners and diffusing sound on the surface of the audience. Existing methods of applied geometry in
the study of reflections in halls, use simple reflective surfaces, such as plane and sphere, because characteristics of
these surfaces are known and it is relatively easy to build graphically reflection from them. Modern architecture
requires the use of new forms of surfaces, not limited to the above mentioned. New sculptural forms have replaced
the old simplicity. Thanks to the development of scientific and technological progress, computer technology,
software which simplified methods of design in three-dimensional space, the architects can give free rein to their
imagination and to build a complex curved shapes of surfaces. Modern geometry may offer a wide range of analytic
surfaces with the investigated properties. These surfaces are described analytically and geometrically. Surfaces are
used in various fields of science and technology, but due to the known properties can be used in architecture.
Architecture and acoustics adds the following to traditional tasks for engineer acoustics: 1. The use of complex
forms of reflecting surfaces in the form of analytical surfaces of the 2nd degree, surfaces of revolution, translation
surfaces, developable surfaces, cyclides, canal surfaces and others; 2. Construction of reflections from the
surfaces; 3. The constructing of the reflecting surfaces of the 2nd and more complex, under the condition of
interchangeability, when parameters of reflections are known; 4. The use of the transformed reflective surfaces
that change their position and shape; 5. Reflective surfaces conjugation. It is proposed to divide the reflecting
surfaces into five groups with surfaces of normals along the lines forming in the form of a flat beam of parallel



normals, a circular cone, a hyperbolic paraboloid, a flat beam of normals and a linear surface of the fourth order.
Accordingly, the first group includes a plane and developable surface with normals along strait line generatrises,
and as is the particular case, a cone and a cylinder. The second group combines oblique linear surfaces. The third
includes canal surfaces, surfaces of revolution. In the surfaces of the fourth group, the normals in the form of a flat
beam are created in some cases for second-order surfaces, or exist for curvilinear generatrises straight cylindrical
surfaces, translation surfaces, and ruled surfaces. The fifth group consists of reflective surfaces of the general form
of the second order. As known their analytical description, the properties of their cross sections and surface
normals in these sections, appeared the opportunity to create equations of the surfaces of the reflected rays, to
study their properties and classify them. Ehere was the possibility of solving the inverse problem modeling
reflective screens according to the specified parameters in the acoustic environment of the hall. There was
created the model of inverse problem whith help of classification of the five groups of reflecting surfaces
depending on the normal surface to the generating line was created, were created analytical descriptions and
geometric analysis of normals surface for forming the reflecting surfaces in the context of five groups of
systematization was created, analytical and geometrical description and analysis of the surface of reflected rays
that was reflected from generatrises of surfaces of the 2nd and more complex was made, a method for solving the
inverse problem of the allocation from congruence of reflected rays of a number of reflecting surfaces of a given
group with known surface of reflected rays was developed, methods for acoustics calculation of religious halls was

improved.
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