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Abstract

The article describes the methods of construction of the additive non-stationary pattern of ventilation proce-
ss. A generalized pattern of the ventilation system was developed, the impact of external factors on the ventilation
process was studied, taking to the account the time lag.

Based on the experimental plot (flow rate - pressure) - (head - time) short-term and long-term forecast of the
parameters of ventilation system was carried out.

Two fundamentally new patterns were implemented.: two-dimensional or “flat”, and the three-dimensional or
“spatial” models of the ventilation process.

A simplified model of the ventilation process was developed. There is a research of input actions of parameters
on the final result of the ventilation process. The dynamic characteristics of the object of research, ventilated area,
were determined. The time lag of the process was estimated.

The transition and output functions were defined, allowing to determine the response of ventilation system to
any sequence of input signals, if its initial state is known

Keywords: dynamic process, ventilation, mathematical pattern, forecasting, external action, time lag
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(Ppaxmanie ma pozeumxy Pppaxmanvioi eeomempii ax npuxaaonoi
Hayxu. Axmyansnicmos 00CAI0NCEHHA 00YMOBIEHA BUCOKUM NPAK-
MUMHUM 3HAMEHHAM | HeOOCMAmMHIM ONPAUIOBAHHAM NPOOIEMU
3acmocyeanis PpaxmanrbHux anzopummie xK00yeanns 300paicemns
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ITosiBa ppakTasiB B MaTeMaTHYHiN JiTepaTypi 6a13b-
KO cTa POKiB TOMY OyJia CIIPUIHSTA [y ’Ke HEraTUBHO, SIK 1€
6yBaJsio i B icTopii po3BUTKY HaraThbox iHIIMX MaTeMaTHy-
Hux izeit [1]. Tepmin dpaxran ymnepire BBiB B 1975 pormi
Bernya Mangenb6por. CioBo GpakTai yTBOPIOETHCS Bij
JIATUHCHKOTO AiecioBa frangere - tamaTu, i IPUKMETHUKA
fractus - xpo6osuit. Cjij 3a3Ha4nTH, [0 MaTeMaTUYHI i71e]
chopmyBasmcs 3a10Bro 10 nboro B XIX croxitti B po-
6otax l'eopra Kauropa, Kapsia Beiiepmrpaca, [[xyserie
[Teano, Tacrona Kiouia, [Tsepa Dary Ta inmux. [lousrrs
dpakranbaol (1poboBoi) poamipuocti 3'siBusiocss B 1919
poui B po6ori Denikca Xaycaopda. Ilpore, came Benya
Mamnenb6poT 06’eHAB 111 i/1€ i MOKIaB I0YaTOK CUCTeMa-
TUYHOMY BUBYEHHIO (hpakTasiiB i ix 3acTocyBanb [2].

B pesyabrari 3ycunp Benya Manmenb6poTta ¢pak-
TaJbHA TeOMeTpis cTaja IPUKJIaJHOI0 Haykoo. Bin i fforo
yuHi Bigkpuau Oarato HOBUX (paKTaliB, HAIPUKJIAL,
dbpakTanbHUil GPOYHIBCOKUN PYX /s MOAEHIOBAHHS JIi-
COBOTO i TipchKOTO JaHAMADTIB, HIYKTYyaIlil PiBHS PidoK

i 6uTTa cepiid. BiakpuTTs dpakTasaiB IPU3BEJIO 10 PEBO-
Jouii He sinnie B reomeTpii, ase i y disuni, ximii, 6iosorii.
Dpaxranu iHinioBas iHTEHCUBHUN PO3BUTOK Teopil
indopmanii. OpakTaabHi aATOPUTMU 3HAIIIN 3aCTOCY-
BaHHS B iH(pOPMAMiHUX TEXHOJOTIsX, HATIPUKIAL AT
CUHTE3y TPUBUMIDHUX KOMII'IOTEPHUX 300pa’keHb IIPU-
poAHUX JaHAMA(TIB.

TpaekTopii uacTok 6pOYHIBCHKOTO PyXY, SKUM 3aiimMa-
aucst Po6ept BpoyH mie B 1828 pouti i Anb6ept EfiHinreiin
B 1905 porti, € npukaagoM ¢ppakTaJibHUX KPUBHUX, X0Uua
ix MaTeMaTuuyHuii omnuc OyB panuii Tisbku B 1923 poui
Hop6eprom Binepom. ¥ 1890 poui [learo ckoHCTpyIoBaB
CBOIO 3HAMEHUTY KPUBY - Oe31epepBHe BioOpakeHHs, 110
TepeBOINTH BiIPI30K B KBAJAPaT i, OTKe, MiABUIIYE HOTO
PO3MIipHICTH 3 OAMHUIILI /10 IBIHKU.

DpaxTaj, JKOIHUM YUHOM HE CXOKUI HA KPUBY, SIKUN
Manzeb0poT Ha3BaB IMHJOM - Il¢ KJACHMYHA MHOXKWHA
Kanropa. [ MHOKMHA HACTIJIBKY PO3Pi/IZKEHA, 1110 BOHA HE
MIiCTHUTbH iHTE€pPBAJIiB, aJie, MA€ CTiIBKU K TOYOK, CKiJIBKH iH-




TepBaJ. MaH/eab0pOT BUKOPUCTOBYBAB TaKUi “nini” st
MOJIEJIIOBAHHSI cTallioHapHoTo myMmy B Tesedonii. Dpak-
TAJBHUI TUJI TOr0 a0 THIIOTO POLY 3’IBJISIETHCS B Hararbox
curyanisix. DakTnuno, Bi# € yHiBepcaabHUM (HPaKTAIOM B
TOMY CeHCI, 1110 OyIb-IKUil hpaKTal, - arTpaKToOp CUCTEMU
iTepoBaHux (GyHKIIN - € abo dpakTasbHUM T11I0M, ab0
10T0 TIPOEKIIIEI0 Ha MPOCTIP 3 HUYKYOIO PO3MIipHICTIO.

DpakTaju JOCUTH YACTO 3yCTPIYAIOTHCS B MPUPOII.
Ile kouTypu Geperosoi JiHii, CHIsKUHKHU, XMapH, KPOHU
nepeB. Pizui nepeBoBupHi (ppaktasu 3acTOCOBYBAJIUCS
He JIMIIE JJTST MOJIEJTIOBAHHS JIePEB-POCIIH, aje i OPOoHXi-
AJILHOTO JlepeBa, poOOTH HUPOK, KPOBOHOCHOI CHCTEMHU i
t.01. IlikaBo BigMiTuTy npunyuenus Jleonapao na Binui
PO Te, 10 yCi TiIKYM JlepeBa Ha IaHill BUCOTI, CKJIa/leHi 10-
KYIIH, IOPiBHIOIOTH 110 TOBIIMHI CTBOJY (HUIKYE IX PiBHS).
3Bijficy cainye gpakTasbHa MOJIENhb A KPOHU iepeBa y
BUTJIsA i moBepxHi-dhpakrTana [1].

Puc. 1. Nanopotb BapHcni

Opaxrar - reomeTpuuna Girypa, mo ckaazeHa 3 jae-
KIJIBKOX 4acTHH, KOKHA 3 SKUX 1oAi0Ha 10 yciel dirypu
y uigomy. Kosu mu puBumocs Ha dpakTari, To 6a4umMo
CTPYKTYPY, €JEeMEHTHU SIKOi 3aJTUIMAIOTHCS OTHAKOBUMU
HesasiexkHO Bij Macuitaby. Taka cTPYKTypa € peKypcuB-
HOI0 MOJIEJIII0, KOKHA YacTHHA sIKOi IIOBTOPIOE PO3BU-
TOK yci€i Momesi B 1ijioMy. Y HaWTPOCTINIOMY BUTAIKY
KOKHA 4acTHHa (paKTaja € 3MEHIIEHOIO KOII€I0 yChOro
300paskeH . SIK MpUKJIaj MOKHA TPUBECTH 300pakeHHsT
nanopori Bapucai (puc. 1), 106y10BaHOTO 3a JOMOMOTrOI0
YOTUPHOX TIEPETBOPEHB [3].

Cdepa 3actocyBaHHs (pakTaaiB B caMUX Pi3HUX ra-
ay3sax ¢isuku, ximii, 6iosorii, JIHTBICTUKN, MY3UKH, 006-
Pa3oTBOPYOro MUCTEITBA AyKe BeJIMKa i 3araJbHOBIIoMA.
VYenix Takoro mupoOKOro BUKOPUCTaHHS (pakTamiis o0y-
MOBJIEHUH THM, 1[0 BJACTUBICTb BJACHOI MOAIOGHOCTI TIpH-
TaMaHHA BEJIMYE3HOMY YHCTY CTPYKTYP SIK IIPOCTOPOBUX
(Geperosa JiiHisg, MOBEpPXHI 3/1aMy, pi3HI arperaTu, OTpu-
MaHi 32 PaXyHOK 3JIMTTS), TaK i THUMYACOBUX (TPAEKTOPIii
pyxy). Mauzaeab6por e 3HaliOB eAnHY GOPMY KilbKic-
HOIO OIIUCY JAJIS I[i€l BJACTUBOCTI, [0 HEPIAKO A€ MOXK-
JIUBICTH Oy/lyBaTH MPOCTI MOJIEJi CKJIATHUX HEBPETYIbO-
BaHMX CHCTEM i BUBYATH iX 32 JIOIIOMOT0I0 KOMIT'IOTEPHOTO
exkcriepuMeHTy. Takuii mixig iHOAI 03BOJISIE ICTOTHO T10-
KPalluTU TOCITiKeHHsT 00’€KTiB, Kl iIHIIMM c110co60M He
MiIIaI0ThCsT PO3YMIHHIO i KijibKicHOMY omiucy [4].

Huni ¢pakTann 3HaX0AATH MUPOKE 3aCTOCYBAHHS B
pisHux obaacTsax imdopMaliinux Texnoaorii [3]:

- CTuCHEHHS 300paskeHb;

- Komm'iorepna rpadika;

- Knacrepunii anasis;

- Heitponni mepexi;

- Kpunrorpadis;

- Oinancy;

- Myswuka.

OcHoBa MeTony (paKkTaJbHOTO KOJAYBaHHSA - 1i€ BU-
SABJIEHHsI NMOAIOHUX MiJASHOK B 300paskenni. MaremaTuy-
Ha MOJIeJb, SIKa BUKOPUCTOBYETbCS TPH (PPaKTATIbHOMY
CTUCHEHHI 300pakeHb, HA3UBAETHCSI CUCTEMOIO ITEPOBAHUX
dynxuiit (Iterated Function System - IFS). Bona npencras-
sgera Maiikgom bapuciai i Ananom CIOyHOM Ha IOYaTKy
80-x pokiB Munysoro cTomiTTsa. OnHA 3 MOKIUBUX CXEM
KOJyBaHHs1 300paskeHb (PPAKTaJIbHUM METOAOM 3aIPOIIO-
nosana Apmo Kakyinowm. Ileit miaxin 6yB BIOCKOHATCHUT
IOBasom @imepom i psifoM IHIIUX JOCJTIJHUKIB i cTaB
OCHOBOIO J1JIs1 GIJIBIIOCTI METOAIB (PPAKTAIBHOIO KOLYBaH-
Hs. AJle, He3Ba)KaIOUM Ha Te, 1110 BUKOHAHI B OCTaHHI POKHU
pPOGOTH I03BOJIUIIN 3HAYHO 3MEHIIUTHU YaC KOJLYBAHHSI, aK-
TyaJIbHUM 3aJIUIIAETHCS TPOBEACHHS TOCITIIKEHb 3 111/[BU-
[IEHHS [BUKOCTI CTUCHEHHS! 300pa’keHb [IUM METOIOM.
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Abstract

The article represents a historical overview of the development of fractals and fractal geometry as applied scie-
nce. The concepts of the terms “fractal” and “fractal dimension” are described. The classical example of a fractal is
the coastline. The relevance of the research is determined by the high practical importance and the problem of frac-
tal algorithm application of image coding in information technologies and computer graphics. The most comprehen-
sive research of the fractal properties is represented in the works of Benoit Mandelbrot, who initiated the systematic
study of fractals. Particular attention is paid to the mathematical model, iterated function system (IFS), which is
used in fractal image compression. On the basis of the review, it is possible to formulate a conclusion about the rel-
evance of research aimed at speed improvement of an image compression with the help of the fractal method.

Keywords: fractal, fractal geometry, fractal image coding method, iterated function system



