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Ha ocHoBi TeopeTHYHHX i MPAaKTHYHUX Pe3yJbTATIB JAOCTIIKEHHS NMOIIMPEHHSA KOH-
HeHTpauii BiX' €EMHUX aepoioHiB Big IITYYHHX JKepes AePOiOHHOIO0 BHUIPOMIHIOBAHHHA Yy
BUPOOHNYMX i MOOYTOBHUX NPHUMIlleHHAX 3aMpPONMOHOBAHO KOMII IOTEPHY CHCTeMY aHATIi3y
AepOiOHHOI0 MOIIMPEHHS HA MOXUJIIH MJIOIMHI.

KuarouoBi cioBa: Bin'e€eMHi aepoioHu, aepoioHizaTop, KyT Haxmiy, MOXWjIa NJIONIUHA,
KOMII' OTEPHA CHCTEMA, cepe0BHINe MATEMAaTHYHOT0 npouecopa M aple.

On the basis of theoretical and practical research results of spreading of concentration of
negative ions from artificial sources of air ionic radiation in industrial and domestic premises the
proposed computer system of analysis of aeroion distribution on aninclined plane.

Key words. negative aeroions, airionizer, angle of incling, inclined plane, a computer
system, the environment-above mathematical processor Maple.

Beryn

3a yMOB cTpiMKoi ypOaHizamii OUIbIIicTh MamKaHIiB MicT IpoBoaiTs 90 % cBoro vacy y 3aKpUTHX
MPUMIILICHHSIX: BAOMA 1 Ha po0OOTi, BAMXAaIOUYH MOBITPS 3 BUCOKUM PIBHEM 3a0pyAHEHHS, 3 HEJOCTATHHOIO
KUIBKICTIO KHCHIO. 30KpeMa IHJI € KOJIOCAJIbHHM JIKEPESIOM 1H(EKI[iH, €MuHUM 3ac000M IepeMIleHHs
OakTepiil, BIipyciB 1 MUIOBUX KB, SKi IPUHOCATH y MPHUMIIICHHS ajJeprito 1 0araTounciieHHI XBOPOOH.
UYepes 11e BUHHUKAE MPOOTIeMa OYHIIEHHS MOBITPsl, TOOTO CTBOPEHHS KOM(POPTHUX YMOB, Y BUPOOHUYHX i
no0yToBUX TpuMilieHHSXx. OmHUM 13 3ac00iB HaONMIKEHHS CTaHy TOBITPS Y TaKUX MPHMIMICHHSX 0
ONTUMAIILHOTO € HACHYEHHsS HOro BiI éMHMMH ioHamu, TOOTO ioHi3yBaHHs moBiTps [2, 3]. Kpim
OYMIYBaJbHOI Nii BiJ €MHI aepOiOHM MalOTh JIKYBAIBbHY 1 MPO(UIAKTHYHY AI€I0: aKTUBI3YIOTh IMYHY
CHCTEMY, HOPMAalli3yl0Th JWXalbHUH OOMIH 1 BEIWYHHY apTepiaibHOTO THCKY, MalOTh aHTHUCTPECOBY,
AHTUMIKpOOHY 1 aHTHBIpycHY il [3].

Jlnist HacU4eHHS TIOBITPS MIPUMIIICHB BiJl' eMHUMH 10HAMH 3aCTOCOBYIOThH TaK 3BaHI aepOiOHI3aTOPH.
[NommpeHHsT KOHIEHTpaIlil BiJ' €MHHX aepoiOHIB Bil aepoiOHI3aTOpiB BHU3HAYAETHCS 32 JOMOMOTOIO
CHeliaJbHUX KapT i3 HAHECEHUMH Ha HUX JIHIAMUA OJHAKOBOI KOHIIGHTpAILl acpOiOHIB — I30JIHISIMH.
Bizmomo, 1110 31 3MIHOIO KyTa TUIOIIUHH, IS K0T BEIYThCS PO3PAXYHKH, 3MIHIOIOTHCS 1 KOOPIUHATH TOYOK,
SIKi IHI[MJICHTHI 3aJ]aHUM 130JIiHISIM KOHIIEHTpaIlil aepoioHiB [4]. 3 MeTO MPOrHO3yBaHHS 1 Biyauizailii
MPOIIECY PO3MOALTY KOHIIEHTPAIIIl BiJl EMHUX aepOIOHIB MPH 3MiHI MOJIOKEHHS PO3PaxyHKOBOI IJIOIIMHU
HEOOX1THO PO3POOUTH KOMIT IOTEPHY CUCTEMY aHali3y 1[bOro PO3MOILTY.

AHaJi3 0CTaHHIX JoCHiTKeHb | myOaikamiii

[MounHatoun 3 APYroi MOJOBHHU MABAJIISTOTO CTOMITTSA MOIIMPEHUN HAmNpsSM HAayKd 1 TEXHIKH,
OCHOBOIO SIKOT'O € BHKOPHCTAHHS CHJIOBOI Jii €NEKTPUYHUX MOJIB Ha ENEKTPO3apsKeH1 YacTKH — Tak
3BaHa EIIEKTPOHHO-10HHA TEXHOJIOTisA. Pe3ynbraTaMy YMCIIeHHHUX JOCTIHKEHb TOT'0 Yacy € 3aKOHOMIPHOCTI
PO3MOICHHS Bil' EMHMX aepOIOHIB Ha FOPU3OHTAJbHIA TUIONIMHI Bl OHOIO 1 OiJIbIIE aepOioHI3aTOPiB
[3]. Croroani 30iMbIIMBCS iHTEpPEC A0 MOCHIDKEHHS PO3MOTY KOHIEHTpAIlil aepOioHIB BiJ IITYYHHX
JDKEpeNl aepOiOHHOTO BUIIPOMIHIOBAHHS. 30KpeMa IOCTAIOTh MUTAHHS MOJIETIOBAHHS 1 MPOTHO3YBAHHS
IBOTO TPOIIECY Ta MPOCKTYBAHHS PO3MIIICHHS acpOiOHI3aTOPIB y 3aJaHMX MPHUMIIICHHAX. BHU3HAYCHHIO
KapTHHU TIOIIMPEHHS Bill EMHUX aepOiOHIB BiJl aepoioHI3aTOPiB Ha PO3PaxXyHKOBIM TUIONII MPHCBIYCHO
HaykoBi po6otu [1,2]. ¥V mmx poborax po3poOIeHO CIOCi0 MeOMETPUYHOr0 MOACTIOBAHHS PO3MOILTY
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BiJl €EMHHX aE€pOiOHIB, SKHH Ja€ 3MOTy BHU3HAYMTH 30HH acpOiOHHOro KoM(popTy 1 auckomdopty y
BHPOOHUYOMY IIPHMIIICHI BiJl OJJHOTO 1 OLbIIE 10HI3aTOPIB HA TOPU3OHTANIBHIN IIJIOIIMHI. Takok B po0OoTi
[4] posrisHyTO PO3MOAIT KOHIIEHTpAIlil aepOioHiB Ha IUIOIIMHI, SKa PO3TANIOBAHA IMiJ] JAESIKMM TOCTPUM
KyTOM 10 TOPH3OHTAIBHOI IUIOMMHU ([TOXWMJIa IUIOIIMHA), a caMe PO3POOJIEHO ajIrOPUTM BH3HAYCHHS
130J1IHIH BiJl EMHUX a€POIOHIB.

@DopMyJTIOBAHHS Wi cTATTI
[IporoHyeTbCcss HA OCHOBI PE3Y/BTATIB JOCTIKCHHS PO3MOAUICHHS KOHIIGHTpAIll BiI €EMHHX
AepoIOHIB BiJl IITYYHOTO JDKEpesia acpoiOHHOT'O BHUIPOMIHIOBAHHS PO3POOUTH aJTOPUTM MOJICIIOBAHHS
MOIIUPEHHST KOHIIGHTpAIlil BIiJ €EMHUX acpoOiOHIB Ha MOXWIIHA IUIONIMHI 3 METOK Bi3yamizamii i
MPOTHO3YBAHHS I[HOTO TIPOIECY B CEPEAOBHINI MaTeMaTHIHOro rporecopa Maple.

Buxian ocHOBHOTO MaTepiajny
I'eomerpuyHa MOIENb PO3MOILTY KOHIIEHTPALIli acpOiOHIB 3 OAHOIO JpKepeia BUIPOMIHIOBAHHS Ha
TOPU3OHTANIBHIN IUIOLIMHI SBJISIE COOO0I0 130/1iHIT Y BUIISAL KT SIK PE3YJIbTAT IEPETUHY 3 TOPU3OHTAIBHOIO
TUTOLIMHOIO cdep SIK POCTOPOBUX 130MOBEPXOHb [2]. ¥V peanbHHX yMOBaX iCHYIOTH MPUMIILICHHS, B SKUX
migsora (a omKe, i po3paxyHKOBHI piBeHb — PiBEHb AUXAHHS JIOAMHN) 3HAXOAUTHCS i IETKUM TOCTPUM
KyTOM JI0 TOPHM30HTAJABHOI IUTONMHK (HAIpHKIAZ, Tsganbka 3ama y KiHOTeaTpi, JIeKIifHa ayauTopis

tomo). Ha puc. 1: S, — ropusonransua mwiommna; S$ — moxuna miommHa; o — KyT HaXWly IUIOIUHH,
BIZIHOCHO $IKOI BEIyThCsl po3paxyHku (moxmia rromuna); N — meHTp aepoioHizatopa; N; — mpoekiis
IIEHTPY aepoioHi3aTopa Ha pO3paxyHKOBY IulomMHy; A(— Touka, IHIMIEHTHA 3ajaHil i30miHil

KOHIISHTpAIlil BiI' EMHMX aepOiOHIB.

Puc. 1. [lonodicenns po3paxynko6oi niowunu

BpaxoByrouu 3aK0H pO3M0ALIy KOHIIGHTpAIIl BiJl' EMHMX aepOiOHIB HAa TOPU30HTANIBHIN TJIOIIMHI BiJ
PO3CifOBaJIBHOTO JUKepenaa aepoioHiB [2] 1 KyT Haxwiy o poO3paxyHKOBOI IUIONIMHKM BIIHOCHO
TFOPU30HTAJIBHOI, 3alUIIEMO PIBHSIHHS JJI1 MOJCIIOBAHHS PO3MOALTY KOHIIEHTpAIlli Bil' EMHMX aepOiOHIB
Ha ITOXWIIN IUIONINHI:

=1 o (™
a(x®>+y?)+b

ne N(— piBeHb KOHIIEHTpAIii Bil' EMHUX aepOiOHIB y PO3paxyHKOBIHM TOUIl Ha MOXMIIH MIOMKHI, i0H/cM3;

a,b — koedirienTH, SKi 3a7€XKaTh BiJl CHIIM BUIIPOMIHIOBaHHS JDKepena [2]; o — KyT HaXuily po3paxyHKOBOT

IJIOIIMHMA BiTHOCHO TMOPHU30HTAJILHOI, 0; X,y — KOOpAMHATH MPOEKIIil IIEHTPY aepoioHi3aTopa Ha MOXHIIIH
IUIOLIMHI, M.

Ha miacraBi orpumanoi 3akoHoMmipHocTi (1) ckiIameMo aiaropuT™M MOJCTIOBAHHS PO3MOILTY

KOHIICHTpAIil BiJ' €MHUX acpoiOHIB Ha TOXWIIH IUIOMMHI BiJ OIHOIO aepoioHi3aTopa B CEpeOBHII

MaTeMaTHYHOro Tmporecopa Maple. AnroputM MICTHTh Taki KPOKH: CIIOYaTKy 3aa€MO 3HAYCHHS
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KoeQilieHTiB a i b, sKi XapakTepu3yOTh BHIIPOMIHIOBAJIBHY 3IaTHICTh aepoiOHI3aTOpa; Jalli 3aJaeMocs
KOOpJIMHATAMH JKeperia aepOoiOHHOTO BUIPOMIHIOBAHHSI BiI/IHOCHO MPHUIHSATOI CHCTEMHU KOOPJIUHAT; TTOTIM

BU3HAYAa€EMO HEOOXiIHMI PiBE€Hb KOHIIEHTpALli BiJ EMHHX aepoioHiB N, 1 KyT HaXWiIy po3paxyHKOBOI

IUIOIIMHM 0, TICJIS 3aJlaHHs BCIX HEOOXITHUX IapaMeTpiB 3aJa€MOCs 3aKOHOM aepOiOHHOTO IMOIIUPEHHS;
JaJli BUBOJUMO Ha €KpaH 300pa)KCHHsS OTPUMAaHOI KPHBOI — I30MiHIT 3aJaHOi KOHIIEHTpAIlil BiJ €MHUX
aepoioHiB. [l BHBENEHHS Ha eKpaH 300pakeHHS BHUXIAHOI 130MiHII KOHIIEHTpalii aepoioHiB
ckopucraemocs orneparopom plot i implicitplot.

SIK 0coOMMBHIA BUMAI0K HA PHC. 2 HABEICHO JICTHHT mporpamu () i pe3ynbrat po0oTH 1ii€i mporpamu (0).

> a:=0.23¢e-4;
> b = 0.44e-4;
> 1y = X4y
> n = 2000;

> f, := = 20E D,

> f2 =n= 2(-0.34*x)/(a* ri+b).

> with(plots);
> implicitplot({f1, f2},x=-8..8,y =-8.. 8);

Puc. 2. Komn' tomepna cucmema ananizy aepoioHH020 po3no6CcioONHCeH st Ha NOXULIN NIOWUHT

Ha puc. 2, 6 naBeneso si kpusi: f, — kpusa npu a=0% f, — kpusa npn 0=20°. AHani3 oTpuMaHKX
130MTiHIM TIOKa3ye, 10 MPH 3MiHI KyTa HAXHMIy PO3paxyHKOBOI IUIOIIMHH BiOYBAa€ThCS 3CYB KOOPIMHAT
BIJIIIOBITHUX TOYOK 3a7aHOI KPUBOI.

Ha puc. 3 HaBeeHO 130J1iHIT KOHIIGHTpALIil a¢POIOHIB BiJl OJJHOTO JDKEperia acpOIOHHOIO BUIIPOMIHIOBAHHS
Ha MOXwiid rutormmHi. KoxkHa 130iiHIS BIANIOBINaE 3alaHUM 3HAYCHHSIM KOHIICHTpAIli BiX €EMHHX acpOIOHIB:
2000, 4000, 6000 i 10000 ion/cm® mpu KyTi HaxwTy pospaxyrKosoi mrommax 0=5" i a=10°.

=200 n=400K n=adi n=20 H=d400K M=E00
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Puc. 3. 3oninii konyenmpayii 60’ emnux aepoionis na noxuniii nnowuni npu a=10°; 0=5"
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[NopiBHIOIOYM OTpHIMaHi 130JiHIT, MOXKHa 3pOOUTH BHUCHOBOK, IO 31 30LTBIICHHSM KyTa HaXMITy
PO3PaxXyHKOBOI IJIOIIMHHM BiIHOCHO T'OPH3OHTAJIbHOI IOCHIIFOETHCS BUKPHUBJICHHS 130MiHIHA. [Ipy meBHHMX
napamerpax i3omiHis po3puBaeThes, HampukiIan, st puc. 4 (a=20% - n=2000 ion/cm3 i N=4000 ion/cm3.
Yum Oinblie 3HaueHHs 3amaHoi (HOPMOBAHOI) KOHIIGHTpalii BiJ EMHHX  aepOiOHIB, TUM Oijibla
HMOBIPHICTh ICHYBaHHS 130JTiHIN KOHIIEHTpAIlii aepOiOHIB.

n=a0x}

Puc. 4. [301inii konyenmpayii 610’ eMHUX aepoioHiE
. . —AR0
Ha noxunii naowuni npu o=20

3anponoHoBaHa KOMIT IOTEpHA CHCTEMa JI03BOJISIE Bi3yasli3yBaTH MPOIEC MOIMMPEHHS KOHIIEHTPAIIil
BiJl EMHHX aepoiOHIB BiJl acpoioHI3aTOPIB y 3aJaHOMY IMPOCTOPI 1 MpOaHAII3yBaTH OTPUMaHy KapTHHY.
Pesynbrati aHamizy MO)KHa BHKOPHCTATH TPH MPOCKTYBaHHI MICISl pO3TAallyBaHHS CHCTEM 1OHi3ailii
MOBITPS MPHUMIIIEHB, SKI BOJOMAIIOTH TOXHJIOK PO3PAaXyHKOBOIO TUIONIMHOIO — JICKIIHHUX ayIHTOpii,
KiHOTEaTpiB TOIIO, & TAKOXK MPH PO3MIIIEHHI pOOOYOro MepCcoHaNY Y TAKHX MPHMIIICHHSIX.

BuchHoeku

3anponoHoBaHa Y CTATTi KOMIT IOTEPHA CHUCTEMa aHaji3y aepOiOHHOTO PO3MOAUICHHS Ha TOXUJIIH
IUTOLIMHI BUKOPUCTOBYE CEpEOBHINE MaTeMaTHYHOro mpoiecopa Maple i mo3Bossie Bi3yamizyBaTd i
MPOrHO3YBaTH IPOIEC PO3MOALICHHS KOHIGHTpAIll Bill' EMHMX aepOIOHIB y MPHUMIIIECHHSIX, SKI MaroTh
TAKOTO TUIY TUTONIMHU. 3alpONOHOBAHUIN aJrOPUTM MOJENIOBAHHS PO3IMOJTY KOHIIEHTpAIl BiJ' EMHHX
acpoiOHIB B CEpEIOBHII MaTEeMAaTHYHOro mpoiecopa Maple mo3Bossie OTpUMATH KapTHHY PO3MOILTY
AepoiOHIB Ha TMOXMJIIH IUIONIMHI 32 PI3HOro 11 MOJOXEHHs (3a 3MiHM KyTa HAaxWiIy 0 TOPH30HTAJIBHOL
mromman Bix 0° mo 90°). Otpumani pesymbTaTéH MOXKHA BHKOPHCTATH TPH MPOEKTYBAHHI Mice
pO3TalllyBaHHSI CUCTEMH 10HI3allil TOBITPS 3 METOIO 3a0e3MeueHHs HOPMOBaHUX IMOKa3HUKIB KOHIIEHTpAIIil
BiJl' EMHHX a€pOiOHIB Y BUPOOHHYMX 1 MOOYTOBHX MPUMIIICHHSIX.
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3ACTOCYBAHHSA ®OPMAJIBHUX AJITOPUTMIB
Y CTPYKTYPHIHA JIHTBICTHIII

© Basinenxosa A., 2014

IIpoananizoBano koHUenui0 po6oTu GopMAILHUX AJTOPUTMIB, HaBeleHO NMPHUKJIAL BH-
KOPUCTAaHHA KOMaHA MamuHu TropiHra ang aHamisy pedeHHsl NPUPOAHOI0 MOBOIO. 3ampomno-
HOBAHO AJTOPUTM ABTOMATH30BAHOI JIHIBICTHYHOI 00pPOOKM eJIeKTPOHHMX [JOKYMEHTIB Ha
OCHOBI MOOY/A0BH JIOTiKO-JIIHTBICTHYHUX MoJeJiell peYyeHb.

KarouoBi ciaoBa: mpupoaHa moBa, (opMaabHi anropuTMu, CeMAHTHYHA CTPYKTYpa,
JIOTIiKO-JIIHIBICTHYHA MOJeJIb, TEKCTOBA 0a3a.

The article analyzes the concept of formal algorithms; it demonstrates an example of
using the commands of Turing machine to analyze natural language sentence. The research
proposes the algorithm of automated linguistic processing of eectronic documents based on
constructing logico-linguistic models of sentences.

Key words. natural language, formal algorithms, semantic structure, logico-linguistic
model, text base.

IMocTanoBka npodJiemu

OCHOBHHM TIPEIMETOM JIOCII/PKEHb CTPYKTYPHOI JIHTBICTHKH € CTPYKTypa MPHPOAHOI MOBH, SKa
SIBJIIE COOOI0 MEPEXY BIIHOIICHh MK €IeMEHTaMH MOBHOI CHCTEMH, 1110 BIIOPSAKOBAHI 1 3HAXOASITHCS B
iepapxiuHii 3aJIeKHOCTI Yy MeXax NMeBHHX piBHIB. CTPYKTYpHHI ONMMC MOBH Tependavae Takwid aHali3
TEKCTY, SIKHi AacTh 3MOTY BUAUIUTH y3araJbHEHI IHBapiaHTHI OJUHUII Ta CIIBBIAHECTH 1X 3 KOHKPETHUMHU
MOBHHMH CErMEHTaMH Ha OCHOBI YiTKHX MPaBUII peatizarii [1].

CpOrosiHi CTpyKTYpHa JIIHTBICTHKA 3aiiMA€ThCS PO3POOJICHHSM TOYHWUX METOMIB BHBYCHHS TPHPOIHUX
MOB, BHKOPHCTOBYFOUM MaTEMaTH4HI IIiIXoau. 30KpeMa OCOOJMBOI yBarM 3aciayrOBYE CTBOPEHHS TaKUX
(hOpMaJTbHUX AJITOPUTMIB, SIKI J03BOJIIIH O aHAII3yBaTH TEKCTOBI JOKYMEHTH 3a 3MICTOM.

CdopmyBaTi ysSBIEHHS PO CTPYKTYPY TEKCTY MOXKHA, 3/IIHCHHUBIIK HOTO JIHTBICTUYHHN aHaTi3, B
pe3yJbTaTi IKOro OYIyeThCS TEKCTOBA 0asa, M0 MiCTUTh CEMAaHTHYHE MPEACTABICHHS TEKCTY, a Y BUIJIAII
B3a€EMOIIOB’ I3aHMX TIPOMO3UIlil (ikcye Te, mpo o Oyao ckazaHO y TekcTi. Tecrtopa 0a3a MOBHHHA
BIJINIOBIIATH KPUTEPIIO JIOKAILHOI Ta r100aibHOl 3B s13H0CTI. [lepmunii nependavae te, 110 MPOMO3MIIIT, SKi
3yCTPIYarOThC Y TEKCTi, MOBMHHI OyTH TOB's3aHi MiX co0or. ['obanbHa * 3B’ S3HICTH 3a0e3meuye
PO3YMIHHS Ta BUSIBICHHS OCHOBHOI TEMH TEKCTY 1 POJb KOXKHOI ()pa3d y HbOMY 3 MOTMSAY PO3KPUTTS
OCHOBHOI TEMH.

ABTOMATH30BaHUH CTPYKTYpHHI aHaii3 TEKCTIB MOKHA 3/IIMCHUTH JIAIIE 3aCTOCOBYIOUH (hopManizoBaHi
MpaBKjia BUSBJICHHS MDK(ppa3oBux 3B a3KiB. Lle, CBOEIO Yepror, MOXIIMBO MPH BUSBICHHI Ta CHCTEMaTH3alil
TpaHchopMallii, 10 BUHUKAIOTH TP TTHONHHUX JISKCUKO-CHHTAKCUYHHX TTEPETBOPEHHSX [2].

OTxe, ChbOTO/IHI aKTyaJIbHOO € 3ajada (popmMajtizallii mporecy BUSBJICHHS MTMOMHHUX 3B’ SI3KIB MIXk
MPOCTUMH Ta CKIIQJIHUMH YaCTHHAMH TEKCTIB 3 METOI0 BIIIyYeHHS 3HaHb 3 TEKCTOBOI iH(OpMAITii.

265



