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MATEMATUYHE MOAENIOBAHHA
3ABPYAHEHHSA TEPUTOPII
wKigsaimBuMmm BuKMgAvMm

B ATMOCO®EPY BIAXOAIB
nPOMUCHTOBUX NIANPUEMCTB

Ha ocHoei po3e’'sisky 3adayi npo danekicmb nonbomy npu i 8impy mamepianbHOI
YacmuHKU 3 8i0oMUMU MexaHiYHUMU rnapamempamu (Oiamemp, eycmuHa, rnodyamkoea
gepmukarnbHa weudkicmnb), sika eusimae 3 8UCOKOI eepmukanbHOi mpybu, 30ilcHeEMbCSA
HabrnuxeHa ouiHka 3abpydHeHHsT mepumopii wkidnueumu eukudamu 8 ammocgepy
rnpodykmie hyHKUioHys8aHHs 06’eKkmig MpoMuc/io80e0 8UPObHUUMEa.

Krnrodoei crioea: sukudu 8 ammocghepy, 3abpyOHeHHs mepumopii, YacmuHka, Oanekicms
rnonsomy YyacmuHku, 3adaya Kowi.

Ha ocHoee peweHusi 3a0a4u o GarbHOCMU riosiema npu Gelicmeuu eempa MamepuaribHoU
yacmuupl ¢ U3BECMHBIMU MeXaHUYeCKUMU napamempamu (Quamemp, MiomHoCMb, HavasbHasi
gepmukasibHasi CKOpoCcmb), KOmopasl 8blyiemaem U3 8bICOKOU 8epmukanbHoU mpybbl,
ocyuwiecmerisiemcs npUbIIUKeHHas1 OUEHKa 3a2psisHeHUsT meppumopuu 8pedHbIMU 8bibpocamu
8 ammocgbepy rMpodyKmos byHKUUOHUPOBaHUST 06bEKIMO8 MPOMbIWIEHHOZ0 rpousgodcmea.

Knrodeeble crnosa: ebibpockl 8 ammocghepy, 3azpsi3HEHUe meppumopuu, Yyacmuuya,
OanbHocmb ronema Yacmuupbl, 3adavya Kowu.

The approximate estimation of territory contamination by the harmful industrial air-
pollution is made by using the problem solution on flight distance at the wind action of the
taking off from a high vertical pipe separate particle with the known mechanical parameters
(diameter, density, initial vertical velocity).

Key words: air pollution, territory contamination, particle, flight distance, Koshi problem.

IMpobaema, sikiii mpucBsiueHa cTaTTd. YKpaiHa
CBOTOJIHI € IIPOMHCIIOBO PO3BMHEHOIO KPATHOIO, 3 JICIIO
3aCTapUTUMU TEXHOJIOTISIMH T4 CUCTEMaMHU OYHIICHHS
HPOJYKTIB (PyHKIIOHYBaHHSI BUPOOHMITB, SIKi 3a0py.-
HIOIOTh HaBKOJIMIIHE cepenoBuine. Maiibke KoxKHe
OPOMHCIIOBE MiAMPHEMCTBO (XiMiuHe, LIEMEHTHE,
HaromepepobHe, EHEProreHepyove TOIIO) IIOMUTI
BUKHJIA€ B aTMOC(epy BeIMUIe3HY KUTBKICTh TOKCUYHHX
PEYOBHH Y BHIJISAI Ta30MOAI0HUX, PIAKUX YX TBEPIAUX
MIKpOYaCTHHOK 1, TAKUM YHHOM, 3a0pyIHIOE MOBITPS
1 HaBKOJIMIITHIO TEPUTOPIO 3a PaxXyHOK OCiTaHHS Ha
TIOBEPXHi 3eMJIi BKa3aHUX YaCTOK B PaiiOHi PO3MIIIIEHHS
BUPOOHUIITBA.

TexHOTeHHI BUKUIIA CTAHOBJIATH CEPHO3HY MpoodieMy,
TIOB' s13aHy 3 3a0py/JHEHHSIM IPYHTIB B 30HI IPOMHCIIOBHX
miapueMcTB. OOCTEKCHHS TTOKA3AIH, IO 3a0PYIHCHHS
TEpPUTOPIT HABKOJIO 0araTh0X METATyprilHIX KOMOIHATIB,

3aBOJIiB, IIAXT, MiAMPUEMCTB EHEPTETUKH BiAMIOBIIAE
HeOe3MeyHoMY Ta OMipHO-HeOe3neyHoMy piBHio [1].
VY MicTax OCHOBHHMM JKEPEJIOM 3a0py/IHEHHS IPYHTIB
BAXXKMMHU MeTajlaMu € MiANpHEMCTBA YOpPHOI Ta
KOJIbOpOBOi MeTanyprii, Ba)XKoi IPOMHCIIOBOCTI,
TeroeeKkTpoueHTpaii [2]. HeGesmneka 3a0pynHeHHs
IPYHTIB BU3HAYA€THCSI HE TIBKU KUIBKICHUMH IOKa3-
HUKAMH BMICTY CTOPOHHIX TOMIIIOK, a i KJIAcOM iX
HeOe3nekn. ToMy akTyaJbHUM € MUTaHHA MaTeMaTHd-
HOTO MOJICITFOBaHHSI 3a0pyIHEHHSI TEPUTOPiT IIIKi JUTABUMU
BHKHJIaMH B aTMOC(epy MPOAYKTIB (QYHKITIOHYBAHHS
00’ €KTIB TPOMHUCIIOBOTO BUPOOHHIITBA.

AHaJi3 ocTaHHIX AocCaiaKeHb i myOaikamii
MOKa3ye, II0 MAaTeMaTHYHE MOJEIIOBAHHS IPOLECIB
MOIIMPEHHSI aTMOC(hepHUX 3a0pyAHEHb ChOTOJHI
IIPOBOANTHCS, B OCHOBHOMY, 3a JIBOMa HalpsIMaMHu:
Ha OCHOBI CTaTHCTUYHOT TeOpii, KIHIEBUM PE3yJIbTaTOM
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SIKO1 € TaycoBa MOJIENIb PO3TOILUTY TOMIIIOK B XMapi
Bukuny (Meromuka ITacksia-bpaiianra) ta Mmojens
IPaJiieHTHOTO HEPEHOCY Yepe3 MPUITYLEHHs IPOIop-
LIHOCTI NOTOKY JAOMIIIKU TPafi€HTy il KOHIEHTpALi
y noBitpi (K-teopis) [2; 3]. IcHyloTh MeTOAMKH Ta
KOMIT' FOTEPHI IPOrpaMu MOJICITIOBAHHSI PO3CIFOBaHHS
atmMocdepuux 3abpyauens (OH/I-86, «EOJI-2000»
tomro) [4; 5]. Yci i Moaesi B IKOCTI BUXITHUX JaHHX
BAMAraroTh 3HAYCHHS KOHIICHTpAIii 3a0pyaHIOI0UNX
pedoBHH y TpyOi abo 0OCATIB BUKHIIB TPOIYKTIB
(hyHKIIOHYBaHHS 00’ €EKTIB TIPOMHCIIOBOTO T IIPHUEMCTBA
[3; 4; 5]. Omnak irdopMmaltis mpo MacTadu 3a0pyIHEHHS
HABKOJIMIITHLOTO CEPEOBUINA 3 PI3HUX MipKyBaHb a00
MIPUXOBYETKCS, 00 B3aral BiCyTHS. 3 i€l MPUUUHU
OLIIHKY CTyNeHs 3a0pyIHEHHS MOBITPSI Ta TEPUTOPIl
HABKOJIO 00’ €KTiB MPOMHUCIOBOTO BUPOOHHIITBA CIIiJT
BUKOHYBAaTH, BUKOPUCTOBYIOUHU HEIIPSIMi METO/IH.

MeTorw naHoi po60oTHM € HaOIMKEHA OIiHKA
3a0pyJHEHHS TEpUTOpil MIKIAJIMBUMH BHKHAAMH B
armMocdepy HpoyKTiB (DYHKIIOHYBaHHS IIPOMHCIIOBOTO
MiAIPUEMCTBA HA OCHOBI po3B’ 13Ky 3ama4i Komri mpo
TPAEKTOPIEIO 130JILOBAHOT MaTepiaIbHOI YaCTHHKH, 110
PYXA€EThCS TiA MI€0 BiJOMHX CHJ HABKOJIHWIITHHLOTO
CEpENIOBHIIIA: BITPY, 3€MHOTO TSKIHHS 1 OTIOPY TTOBITPS.

IMocranoBka 3agaui. [Ipu po3B’ 3Ky 3a1adi po
TPAEKTOPIIO PyXy MaTepiaabHOI YACTHHKH BUKOPUCTO-
BYBaTUMEMO HACTYIIHI MPHITYILCHHS SK CIPOIIYBaIbHI:
JOKEpeJioM BHKHUAIB € BUpOOHMYa TpyOa, sika
MiAiMa€eThCS BEPTUKAIBHO HAJl TOBEPXHEIO 3eMITL
i Mae Bizomy BucoTY h;

BCl YaCTHHKH HE3aJIGXKHO B[ X JiaMeTpa BUIITAIOTh
3 TpyOH 3 OZIHAKOBOIO ITOYATKOBOIO BEPTHKAIBHOO
MIBUAKICTIO Vg;

MarepiaibHa YaCTHHKA € a0COJIOTHO TBEPJE TiIO
3 ZIBOMa CTYIEHSIMU CBOOOIH;

MarepiaibHa YacTHHKA € KYJIBKOIO i3 3aJlaHuM
ngiameTpoM d Ta BiZIOMOO I'YCTHHOIO MaTepiaiy p;
B3a€MO/JIisl YACTHHKH 3 1HITUMH YaCTHHKAMH Bij-
CyTHs (PO3IIISIAETHCS PYX 130Jb0BAHOT YACTUHKH);
YAaCTHHKA PYXA€THCS B MO CHJI 36MHOT'O TSDKIHHS,
PYLIIHHOIO CHIIOKO € CHIIa BITpY;

OIlip CepelOBHUINA 3BOAMUTHCS JI0 ONOPY IOBITPS
PYXOBi YaCTHUHKH;

MIBUAKICTE BITPY U € CTAJIOO SIK 33 HAIPSIMKOM,
TakK 1 3a BEJIMYUHOIO;

BCl HaIpsIMKH BITPY B Mekax Bim Hyms qo 360°
€ piBHOWMOBIpHUMH;

PYX YaCTHHKH € IJIOCKHM, IPUYOMY TUIONUHOO
PYXY € BepTUKaJIbHA IUIOIINHA, B SKIA PO3MIILYETHCS
BEKTOp IIBHJIKOCTI BITPY Ta BEKTOP MPUCKOPCHHS
BUILHOIO HaiHHS.

Juist po3B’si3Ky 3amadi Mpo TPAEKTOPIIO PyXy
MaTepiallbHOI YaCTHUHKH, IO BUKHIAETHCA 3 TPyOH,
BUKOPUCTOBYEMO TMPSIMOKYTHY JCKAPTOBY CHCTEMY
koopauraT OXY, moyatok sKoi Touka O PO3MIIITYETHCS
Ha MOBepxHI 3emii, Bick OX cmiBmamae 3 i€
noBepxHero, a OY HanpsIMICHa BEPTHKAIBHO Bropy 1
CITiBIIAJIa€ 3 BICCIO TPYOH.

JudepenuiaabHi piBHAHHS PyXy 4YAaCTHHKH.
PiBHSHHS pPyXy YacTHHKH TPEICTABJISIOTH COOOO0
cucTeMy JABOX JudepeHLialbHUX PIBHSHL APYroro
HOPSIKY, SIKI ONMKCYIOTh TPAEKTOPIIO SIK TUIOCKY KPHUBY,
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o posmimngyerbes B mwiomuai OXY. Ilpu misoMy Ha
YaCTHHKY JIIOTh TaKi KaTeropii Cuir.
CHUJIH 1HEpIIil

mX, my,

ge m = (7/6)pd® — maca wactHHKH, X Ta Yy —
HEPEMIIICHHsI YaCTHHKH B TOPH30HTAJbHOMY Ta
BEPTUKAIILHOMY HaIpsIMKax, a KParmkow HaJ CHM-
BOJIOM TT03HAYCHO AU(EPEHLIIOBaHHS 32 4acoM {;
pylIiiiHa criia 3yMOBIIEHA BiTPOM

n
Ecpauodz,

Jae ¢ — rigpoauHamivyauil Koediient [7], pa —
TYCTHUHA TOBITPS;
CHJIA TSDKIHHS

—-mg,
ne g = 9,81 m/c? — NPHCKOPEHHS BiIBHOTO
MaiHHS,
CHJIH OTIOPY TIOBITPS

n__ .
—Ecpaxzd 2,

n__ .
—Ecpayzdz.

3rigHo 3 apyrum 3akoHoM Herorona audepen-
LiabHI PIBHSHHS PyXY YaCTHHKH MOJKHA IPE/ICTABUTH
Y BUIVISII IBOX HE3ATIEKHUX AU(PEPEHINATLHAX PiBHSIHD
JIPYTOTo MOPSIIKY

m :gcpauodz(ug -x%),

7l .
my = -mg -2 cAaUed Y,

SIKi CJIiJ] IOTIOBHUTH MOYATKOBUMH yMOBamMu 1ipu t = O:

x(0) = 0,y(0) =h,
(0) =0, y(0) =V,

3BeneHHs audepeHuiaJbHUX PiBHAHb 10 0€3-
PO3MipHOTo BUIJISIAY i iX po3B’ s130K. 3 METOIO Ha/laHHS
OTPUMaHMM pe3yJbTaTaM OiIBINOI 3araJIbHOCTI Ta ISt
3pYYHOCTI TIPOBEJCHHS YHCIOBUX PO3PaxyHKIiB JIO-
LUTBHAM € TIPEJCTABIICHHS PIBHIHb PYXY PO3IIISIYBAHOT
YaCTHHKHU 4epe3 0e3po3MipHi 3MiHHI. YMOBUMOCH SIK
MacmTad Ui JiHIHHAX BEJIMYHMH BUOPATH BUCOTY
Tpybu h, a six macmtab wacy — uac tp BUIBHOTO
naiHHs YaCTUHKH 3 BUCOTH h:

2h
"

Be3posmipHi 3MiHHI, IO BiMOBIAAIOTH MPOCTOPOBUM
KOOpAMHATAM X, ¥ Ta 4acy t, mo3HaYMMO BiJIIOBITHO
yepe3 &, 7 Ta 7. [HIIMMH CJIOBaMH, IPEICTABUMO X, )
Ta yac t HACTYNMHUM YHHOM:

x=hg y=hn, t=t1t

to

Uepes 6e3po3MipHi 3MiHHI AU(EpEHITIATBHI PIBHIHHS
PYXy MaTepiajgbHOI YaCTHHKU (ITiCis MPOCTHX TMepe-
TBOPEHb) MOKHA 3allMCaTH y BUIJISAAI HACTYITHHX
3amad Kommi:

E+kEP=A  E0)=0 E(0=0,
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n"+kn'?=-2, nO=1 7'0)=np,

Jie TITPUXOM TI03Ha4EHO TU(EPEHITIIOBAHHS 32 3MiHHOIO
7, 8 KOHCTAHTH K, A Ta # BU3HAYAIOTHCS 38 (HOPMYTIaMH

tfug  _ Voo

h? h
KoxHe 3 1ux piBHSHb € PIBHSHHSAM 3 BiJOK-

pEMIIIOBaHMMH 3MiHHMMH [6], @ ToMy IX pO3B’sI30K

NPHHIMIIOBUX TPYIHOLLIB HE MPEICTABIISE 1 MOXKeE OyTH

3anvcaHuil y BUTIISII HACTYITHUX CITiBBiTHOIICHB!

In cos@ - @r)
cosp

ne ¢ — (ha3oBuil KyT, 3HAYCHHS SIKOTO BH3HAYAETHCS
3a opMyJIOk0

A=cC

1
= %In ch(~Akr), 7 :1+E

k .
¢ = arcg(y510)-

Ha ocHOBI oTpuMMaHUX pe3yJbTaTiB CTBOPEHO
KOMIT' FOTEpHY ITpOrpamy, 1o J03BOJISIE PO3PaxyBaTH
Ti MEXaHIYHiI €JIeMEHTH PyXy YaCTUHKH, SKi TpeI-
CTaBJIAIOTH IPAaKTHYHUH 1HTEpeC.

LntocTpaTtuBHuii mpukiaan. s nemMoHcTpamii
MOXUIMBOCTEIl OTPUMAHOTO PO3B’SI3KY HaBEICHUX 3a1a4
Ko po3riisiHeMO KOHKpETHY MaTepiajabHy YaCTHHKY,
T€OMETPUYHO-MACOBI XapaKTEPUCTUKH SKOI Ta JEsKi
3 PO3paxyHKOBHX MapameTpiB 3BeAcHi B Tabm. 1 (He
MalouH MonepeaHboi iHpopMarii po peatbHi YaCTUHKH,
SKi € pe3yapTaToM (PyHKLIOHYBAaHHS TOTO YU iHIIOTO
MIPOMHCIIOBOTO BUPOOHUIITBA, y JaHii poOOTi BHOpaHO
B SIKOCTI MaTepiany YaCTHHKH BOLY).

Tabauysa 1

Buxinni naHi Ta nesiki po3paxyHKkoBi BeJTHUNHI

Ha3zpa napamerpy [

Po3mipHicTh | 3HayeHHs napamMeTpy

HapaMeTpH HABKOJIMITHBOI'O CEPEAOBHUILA

TYCTHHA NOBITPSI kr/m® 1,25
IIBHJIKICTD BITPY m/c 10,00
BHCOTa TPYOH M 35,00
ITapameTpy YacTHHKH
Ha3Ba MaTepiany BOZIA
I'YCTHHA Kr/m° 1000
JiameTp MM 2
[I0YaTKOBA BEPTUKAJIbHA LIBUIKICTh m/c 15,00
Koe(DIIiEHT omopy 0,80
Po3paxyHKOBI BEIMYHHH
6e3p0o3MipHUil Yac MOIBOTY 0,55
(a3oBuii KyT pan 1,24
JonmoMibKHIH Koedirient K 13,12
6e3po3MipHa MIBUJIKICTH BITPY 0,76
6e3p0o3MipHa IOYATKOBA BEPT. MIBUAKICTh YACTHHKH 1,145
MaciTabu po3MipHUX BETHYHH

yacy c 2,67
HIBHJIKOCTEN m/c 13,10
JIOBJKHH M 35,00

J1s1 Toro, 1100 CKIIACTH NEBHY YABY PO 3aJIEXKHICTh
(hopMu TpaeKTOPIi Ta JANICKOCTI MOIBOTY YACTUHKH ITiJT
Jiero BITpY Bix ii miameTpy, BUOpaHO HHU3KY JliaMeTpiB
yacTUHOK B Mexax Big 0,1mMm 10 0,9Mm 1wt nesaxux
3 HHX TOOYIOBaHO 3rafiaHi TpaekTopii. PesympraTn
BIJIMOBIAHUX PO3PaxyHKIB IS BKa3aHHUX JiaMeTpiB
nmpencTaBieHo Ha puc. 1. 3 HaBEACHWX Ha PUCYHKY
KPUBUX BHJIHO, III0 YMM MEHIIHHA JiaMeTp, a OTxKe, i

37 —

ucoma nosibomy YacmuHKu, M

34 — I
o 200

400
Jarnekicmb Monbomy 4YaCMmuHKU, M

Puc. 1. ®opmu TpaekTOpiii Ta JANEKICTH MOJILOTY YaCTUHOK Y (YHKIIT Bif iX AiameTpis

Maca YaCTUHKH, THM TOJIOTIIIO0 € TPAEKTopid il pyxy,
1 THM Ha OiJbLIYy BiJCTaHb BiJl TPYOU BIIHOCHTB BiTEp
YaCTHUHKY, 1 TAKUM YMHOM, OUTbIIIA TEPUTOPIsS B OKOJI
PO3MIIIICHHS TPYOH BUSIBIISIETHCS 3a0pYIHEHOIO TIIKiT-
JUBHUMH BuKHaamu. Ha puc. 2 300pa)keHO pO3MOIiT
JiaMeTpiB YaCTUHOK 3aJIC)KHO BiJl BiJICTaHI 10 TPyOH
(abo, 1110 TE X came, BiJ JAIEKOCTI MOJIBOTY).

Tpaexmopii YacmuHoK
— d=09mm
d=0.7 MM
d=0.5mm
— — — d=0.3mumm

600
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5000 —

4000 —|

3000 —

sidcmae 6i0 mpy6u, M

2000 —|

1000 —|

o —

0

0.4

BuxiOni OaHi:

Uo
Vo
H
rho

10 M/c
156 m/c

=35 m
= 1a/cm?

Kpuea x(d)

0.8

1.2 1.6 2

Oiamemp yacmuHku, MM

Puc. 2. Po3mofis 3a1e:HOCTI JAICKOCTI OJIBOTY YaCTOK BiJl IX JiameTpa

[pencrasnena Ha prc. 2 KpUBa 3aIKHOCTI BiZICTaHI,
SIKY TIPOJICTHTh JOCHIDKyBaHAa YaCTUHKA, Bifl il JiameTpa
JIa€ 3MOTY YSIBUTH SIKICHUU CTaH pevei.

KinbkicHuil Gik cnpaBH INpPOSCHIOIOTH NOAAHI B
TabMMIi 2 YNCIIOBI JaHi, 110 CTOCYIOTHCS PO3IIISIyBaHOT

3aJIeXKHOCTI, HalaHo1 y TabIuuHii hopmi.

3ajexHicTh 1a/1€KOCTi MOJIBLOTY YaCTOK BiJ iX AiameTpa

Tabnuysa 2

Bigcraub Bix Tpyou, m

JliameTp 4YacTHHKHU, MM

168,234 2
201,289 1,5
256,872 1
273,275 0,9
292,672 0,8
316,099 0,7
345,171 0,6
382,59 0,5
433,296 0,4
507,618 0,3
632,324 0,2
913,874 0,1
965,875 0,09
1027,35 0,08
1101,56 0,07
1193,62 0,06
1312,09 0,05
1472,57 0,04
1707,73 0,03
2102,22 0,02
2992,69 0,01
4252,02 0,005

Coiij 3a3HayuTH, IO OTPUMAaHi pe3yibTaTu Jo-
3BOJBIIOTH NPOAHAITI3YBAaTH KIHEMATHYHI XapaKTEPHCTHKH
pyXy MaTepialbHOI YaCTHHKH 3aJaHOTO JiaMeTpy
3JIKHO Bif yacy abo Bim BijcraHi mo TpyOH, 1o

GesposmipHa sidcmarb do mpy6u

25 —

20 —

(hakTUYHO O3HAYAE OJHY 1 Ty XK 3aJIeKHICTh, OCKUIBKH
(muB. puc. 3) 3B’ 530K MK YacOM Ta JANBHICTIO TIOJIBOTY

YaCTHMHKH MaiKe JIIHIHHWIA.

— - — d=02mm
d=0.3 MM
— d=05mm
— — —d=0.7mm
d=0.9 MM

0.1

0.2 0.3 0.4

6e3po3mipHull 4ac

Puc. 3.3anexHicTh 1aJIeKOCT] MOJIBOTY YACTHHKHM Bijl 4acy
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Bigomuii iHTepec B 1bOMY IUIaHI TPEACTABIISIE
PO3IOALT TOPU30OHTAIBHOT T4 BEPTUKAIBHOI CKIIAIOBUX

10 — ——

/4

20pU30HManLHa Weudkicms YacmuHKu, m/c
|

0 —] T | 1

o 200

MIBUAKOCTeH 4YacTUHKW Yy (yHKIii Bim BimcTaHi 10
Tpy6u (auB. BiamosiaHO puc. 41 puc. 5).

————— d=0.5mMm
— — —d=0.1mm

Kpuei :
d=0.9 mm

600 800 1000

Banexicme ronbomy YacmuHKu, M

Puc. 4.Po3nozin ropu3oHTaIBHOT IIBUAKOCT]I YACTHHOK y (DYHKIIT BiJ] BiACTaHI JO TPyOH

20 —

8epMUKaibHa WeUOKICME YacmuHKu, M/c

-30 — 1 [ T
1] 200

Kpusi :
d=09mm
————— d=0.7mm
— — —d=05mm
d=0.3mm
— —d=02mm
— - — d=0.1Tmm

600 800 1000

danexkicmb robOMy YacmuHKu, M

Puc. 5.Po3nozin BepTUKaabHOT IIBUAKOCTI YaCTHHOK y (DYHKLIT BiJ BiCTaHi 1O TpyOH

Sk 6auyuMo 3 yKa3aHUX PUCYHKIB, TOPH30HTAIbHA
CKJIaZI0Ba MIBHIKOCT] YACTUHKU (PaKTHIHO HE 3aICKHUTH
BiJl TCOMETPUYHO — MACOBUX MApaMETPIB YACTHHKH:
MPAKTUYIHO KPWB1 JUIsl Pi3HUX JiaMETPiB YaCTHHOK
3IIUBAIOThCS B OJHY KPHBY; BEPTHKAIbHA CKJIAJI0OBa
MIBHIKOCTI € 1HIHBITYaJILHOIO JUIST KOYKHOTO OKPEMOTO
Jiamertpa (Maca YaCTHHKH), OCKUIBKH Y BULIAJKY PYXY
YAaCTHHKH B BEPTHKAIBHOMY HAIPSMKY YacTHHKA
3HAXOIWUTHCA IiJ] BIUIMBOM HE TUIBKH CHIU OIOPY
HOBIiTPst (SIK II€ Ma€ MicClle y BUINAAKY FOPHU30HTAIBHOT
CKJIaZI0BOI IIBHJIKOCTI), @ IIIE 1 CHJIM 36 MHOTO TSKIHHSL.

OtpumaHi pe3yabtati (pO3B’ 30K PiBHSIHb PYXY,
KOMIT FOTEpHA MPOIrpamMa) JaroTh 3MOI'Y IPOBECTH OLIHKY
3a0pyIHEHHsI TEpUTOPil B OKOJI TpyOM y BHUIIIAAL
3JIEKHOCTI TaJIEeKOCTi MOJBOTY YaCTUHKN Y QYHKITIT
Bijl po3nofity (KO iHpOpMALisl PO TaKuii €):

— TYCTHHH MaTepiay YaCTHHOK;
— BCJIMYUHU Ta HAMPSIMKY BEKTOPA IIBUIIKOCTI BITPY;
— TIOYaTKOBOi BEPTHUKAIHLHOI IMIBHUAKOCTI YaCTHHOK

IIPY BWJIBOTI iX 3 TPYOH.

OKpeMo CITiJT BiI3HAYNTH, 1110, X042 B MPOBEACHOMY
JIOCJIJIKCHHI MPHUITYCKAETHCS, IO 36MHA [TOBEPXHS B
OKONI TpyOM € TOpW3OHTAILHOIO, TIPOTe 3a

JITEPATYPA

pe3ynbrataMu  poOOTH HE BaXXKO BpaxyBaTH 1
3QJIEKHICTh  JAJIEKOCTi  IMOJNBOTY YAaCTHHKH  Bif
reoMeTpii JaHqAdTy 1, TAKUM YHHOM, BPaxyBaTH
(hopMy 3eMHOT IOBEPXHi B OKOJIi TPYOH.

BucHoBknu

1.V naHiit poOOTi 33124y PO HAOIWIKEHY OIIHKY
BIUIMBY WIKIJIMBUX BHKHIIB IPOMHUCIOBOTO BHPOO-
HHIITBA HA HABKOJIMIITHE cepeioBHINe (30KpeMa po3Mipu
3a0pynHEeHO1 TepuTopil B OKoJi TpyOH) 3BEACHO 0
po3B’sa3ky 3amadi Komri mpo TpaekTopiro pyxy i3o-
JILOBaHOI MaTepiaibHOT YACTUHKH.

2. Ha ocHOBI OTpUMaHMX PE3yJIbTaTiB TEOPETUYHOTO
XapakTepy po3poOJICHO aJITOPUTM i CTBOPEHO KOMIT 10-
TEpHy Hporpamy, ska JI03BOJISIE IPOaHATI3yBaTH BILIMB
Ha JaJIeKiCTh TOJBOTY i, TAKUM YHWHOM, Ha oOcsT
3a0pyAHEHHS TEPUTOPIi TEOMETPHIHO-MACOBHX Xapak-
TEePHUCTUK MaTepiabHUX YACTHHOK.

3. PesynbraTi mpoBeieHNX PO3PaxyHKiB TPAeKTOpii
YACTHHKH Ta PO3MOAiNy YaCTHHOK y (PYHKIIT Bifg
BiJICTaHi JI0 TpyOH HE Cyrepeyarb Cy4acHUM YSIBJICHHIM
Ta eKCICPUMEHTAIBHUM ITaHUM PO 3a0pyIHEHHS
TEPUTOPIl LIKI[UIMBUMH BUKUJAMH IPOMHUCIOBOTO
BHPOOHUIITBA B OKOJIi TPYOH.
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