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— BUIOTOBJIEHHS OAATY 3 HATypajdbHOI HIKIpM Ta XyTpa, 3 BUKOPUCTAHHSIM KOMIIO3MILIIHO-
TEXHOJIOTIYHUX €JIEMEHTIB YKpaiHCbKOTO HApOIHOIO OJTy, BU3HAYMIM  MEPCIEKTHBHUM Ta

MOJIHUM, SIK CIIOXKMBAa4i, TaK 1 CIIEIIaiCTH B TaJly31 PO3BUTKY MOJIH;

— BUBYCHHS AyMH CIOKMBA4iB Ta CIELIaNICTIB Y Taly3i MOAM Ta IU3aiHy OJATY JAJI0 MOKJIUBICTH
BUSIBJICHHSI HAaWOUIbII JTOLIJIBHUX BapiaHTIB OQOPMIICHHSI CYy4acHOTO KOCTIOMA, 3 BUKOPHCTaHHSM

HaMOUIBII XapaKTepHUX KOMITO3MIIIITHUX O3HAK YKPaiHCHKOTO HApOJHOTO OJIATY.

B pe3ynbrati IpoBeIeHUX TOCIIHKEHD BUSBICHO KOMITO3HIIHHO-TEXHOJIOTIUHI €IEMEHTH YKPAiHCEKOTO
HapOJIHOTO KOCTIOMA, sIKi OyAyTh 3aKia/ieHi B OCHOBY MOP(OJIOTIYHIX MATPHLb JUI BU3HAYCHHS ONTUMAIbHHX

BapiaHTIB TEKTOHIYHOI MOOYIOBH Cy4acHOTO OSATY 3 HATYPaJIbHOI IIKIPH Ta XyTpa.
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TEOPETUYHI JOCJ/JIKEHHA ITPOLNECY BOJOBEUPAHHSA

TEKCTHJIBHUMHU MATEPIAJTAMUA
B.I. BIACEHKO

KuiBcpkuil Hal[iOHAIBHUH YHIBEPCUTET TEXHOJIOTIH Ta [U3aiiHy
Tosioomnenns 1
HaniBemnipuyHa Moaeb BOJOBOMPAHHSA TeKCTHJIBHUX MaTepiaaiB 3 mocTiiHNM KoedinieHToM nudys3ii

B «llogioomnenni 1» 3anponoHo8ano 3a2anvHi nioxoou 0o po38 a3Ky 3adaui nooyo0osu mMamemamuiHol
MoOeni HeCmayioHapHo20 BOUPAHHA 002U MEKCMUTbHUMU Mamepianamu NepneHOUKVIAPHO iX NIoWuHi;
3aNPONOHOBAHO MAKOIHC NiHeApU308aHe DIGHAHHA PYXY 80]102U, 8 AKOMY 018 CNPOWEHHS BUPIUEHHS DIGHAHHS
NPUUHATU Koe@iyieHm Ouy3ii noCmitiHuM, a WYKAHY KOHYEHMPayilo 60102U RPeOCmasuiu y eueisoi psoy, uo €
006ymKOM 080X (QYHKYIU, 00HA 3 AKUX 3ANENHCUMb MIIbKU 60 uacy, a opyea — miibku 6i0 koopouramu. Llei
nioxio nepedbaiacmvcs GUKOPUCIAMU NPU PIULEHHI HEIHIHOT MoOel 600060UPAHHSL

Ilocmanoeka 3a60annsa

Po3pobutn 3araneHuil TulaH po3B’s3Ky 3a/1adi MOOYZOBH MOJENl HECTAaliOHApHOTO BOJOBOMpAHHS
GararomrapoBUMH MaTepialaMi NEpIEeHANKY/SIPHO IUIOLNIMHI Martepialy Ta pO3pOOMTH METOJ PO3B’SI3aHHS
JudepeHiiHOro piBHIHHS BOMpPaHHS Ta pPO3IOIUTY BOJIOTH 110 TOBIIMHI 1HIMBITYaJIbHOTO LIapy MaTepiaiy.

006’exkmu ma memoou 00cnioHceHHA

OO0’ €eKT HOCIIHKEHb — aHAJIITUYHE PillleHHs 3a/1a4i OMUCY BOJOBOMPAHHS TEKCTHIBHUMHU MaTepiajlaMy B

JIHIAHIA TOCTaHOBII.
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[Ipeamer mocnimKeHb — HaMliBEMITIpUYHA MOJENTh BOAOBOMPAHHS TEKCTHIBHUX MaTepialiB 3 MOCTIHHIM
koedirienTom nudys3ii.

Jns MaTeMaTHiIHOrO MOJEIIOBaHHS MPOIIECY BOAOBOMPAHHS BUKOPUCTOBYBAIUCH METO/IM MAaTeMaTHYHOTO
aHayizy. 3a JIONOMOTOI0 OOIPYHTOBAHMX METOJIB MaTeMaTUYHOi (Pi3UKM CKIIAJIAJIMCh 1 PO3B’S3yBAaJINCh KiHETHYHI
PIBHSIHHS, IO ONMCYIOTh HECTAliOHApHWI MpOIEC BOJOBOMpAHHS TEKCTHIFHUMHU Marepianamu. JIjist po3B’s3Ky
PIBHSIHB BOIOBOMpaHHs BUKOpHcTaHuii MeTon byoHoBa-I ansopkina.

Pesynvmamu ma ix 062060pennsn

Hamu Oynm mocmimkeHi ekcriepuMeHTaNbHI aHi MO0 3MiHM KOHIICHTPAIIil BOJIOTH B OKPEMHUX Iapax
TEeKCTIJIFHUX MaTepialiB pi3HOro ckiaay Ta (ismunmx BrmactuBocTed [1]. [l BU3HAUEHHS XapaKTEPHCTUK
KIHETHKM BOJIOBOMpPAHHS B ACKUIPKOX CYMDKHHMX IIapax Pi3HHX MaTepiaiiB, IO MIUTFHO MPWIATAlOTh OIMH 1O
OJTHOTO, HEOOXiIHO MaTH iH(OpMaIlilo PO 3MiHY KOHIIEHTpallii Ha IPaHMILX JIBOX CYMDKHHMX MarepiamiB. Tak,
JUTS TIEPIIOTO (HIDKHBOTO) MaTepiany, 10 TPaHUYUTH 3 BOJIOTOKO 1 Yepe3 sSIKHil BOJIOTa IOCTYMA€E B CHUCTEMY,
TPaHUYHOO BEITHMYUHOIO € CTOBIJICOTKOBA KOHIICHTPAIis BOJIOTH Ha HOTro 30BHIIIHII moBepxHi (puc.l). Y Toi xe
Yac JuIs JIpyroro MaTepiaidy BXiJHOI KOHIIEHTPAlLi€o BOJIOTH € Ta, 10 BCTUTJIA NPOWUTH Kpi3b IEpUIMH miap
Marepiaiy Ha HOTo NPOTHIISKHY ITOBEPXHIO. L[ KOHIEHTpaLlis € 3MIHHOIO y Yaci BEJIMYMHOIO 1, K MPABHIIO, HE
MOke OyTH BH3HAYCHOIO SKCIIEPUMEHTAILHO. BU3HAUCHHs BXIZHUX YMOB JUIS JIPYTOro i KOXXKHOTO HACTYITHOTO
MaTepiary B OaraTomapoBiif CTPyKTypi moTpebye moOyZOBH MaTeMaTHYHOI MOJENi HEeCTalioHapHOTO

BOJIOBOMPAHHSI MEPICHAUKYJISIPHO TUIOLIMHI KOXKHOTO IIapy.

Puc.1. Cxema BogoBOMpaHHA JBOIIAPOBHM MaTepiajiom

1 — KUTBKICTB MapiB TEKCTIIIFHAX MaTepiaiB;
Z — KOOpJIMHATA, IO MPOXOIUTH MEPIICHINKYIISPHO TUIOIINHI MaTepiany (HamnpsM MepeHoCcy BOJIOTH);

t —yac.

Jis BupiIeHHsT TOCTAaBIICHOI METH MU MIPUHAHSIIN TAKUH 3aralbHIH TUTaH pO3B’sI3aHHA 3aadi:
1. TlobynoBa mudepeHIiHHOrO pIBHSAHHSA BOWpAHHS BOJOTM MaTepiaJioM, sKE MICTHTh HEBIIOMI
XapaKTEepUCTUKHU (KOHCTaHTH) MaTepiaily, 10 3aJIeKaTh Bijl BMICTY BOJIOTH Ta yacy copOuii.
2. Po3pobka MeToxmiB po3B’s3aHHs JudepeHIiiHOro piBHSIHHSA BOMpaHHS Ta PO3MOJALTY BOJIOTH IO TOBIIMHI
MaTepiaiy.
3. Bubip Ta BH3HaueHHs 3B'A3KY HEBIJIOMHX XapaKTEpPUCTHK MaTepialdy, IO BXOAATh B mudepeHIiliHe

PIBHSIHHS, 3 JAHUMH €KCTIEPUMEHTAIBHHUX TOCIIIKEHb.
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4. Bu3HaueHHs KOHIIGHTpaulii piAMHM HA TPAHUII MDK MHEpPIIMM Ta JIPYyrUM IHapoM sK QyHKUii yacy, 3
ypaxyBaHHSM BH3HAYCHHX XapaKTePUCTHUK MaTepiaiy.

5. TloGynoBa piBHSHHSA BOMpaHHs BOJIOTH B KOXKHHI HACTYITHHUU 1IAp 3 ypaxyBaHHSM, 10 BXiJJHa KOHI[EHTpALIis
JUTS KOXKHOTO Iapy € (PyHKIlEr Yacy.

6. Po3poOka MeromiB poO3B’si3aHHS pIBHSHHS Ui JBOX, TPbOX Ta N-NIapiB MaTepialiB 3 pI3HUMHU
XapaKTEepPUCTUKAMH.

7. TlpoBeIeHHS YHCENEHHX EKCIIEPUMEHTIB 10 BU3HAYCHHIO XapaKTEPHCTUK BOZOBOMPAHHS MAaKeTiB MaTepiaiis
3 PI3HUMH XapaKTEPUCTHKAMH.

OznaunMmo: U — KOHIIEHTpAIIisl BOJIOTH y MEBHIN ToUMi mapy martepiany. Toxi Ha AesKii BiACTaHi dz Bix
Ii€1 TOYKH KOHIEHTpaIis Moxke HaOytn Benmmanan U+dU. KinpKicTs BOJIOTH, IO TPOXOANTH 32 Yac df IO TOYIII Z

Moxe OyTH 3HaliieHa, sIK:

dQ= —Da—Udt ,
oz
Je O — KUIBKICTb BOJIOTH, IO ITPOXOUTSH 110 TOYIIi
z — 0e3po3MipHa KOOpAMHATA, 110 e Kpi3h MaTepia;
! —4ac;
D — xoeoimient gudysii.

Toxi KiTBbKiCTE BOJIOTH O BCill TOBIIKHI (PO3paxyHOK MPOBOAUTHCS HA OJUHHMIIIO IOBEPXHI MaTepiany):

AQ=U"h
nie i — TOBIIMHA.
3BifcH omepiKyeMo, IO 3MiHA KUTBKOCTI BOJIOTH Ha NUIAHII (z;, z,) TIpH 3MiHI KOHIeHTpanii Ha AU
JIOPIBHIOE:
)
AQ = [AUd:z .
Z

PiBHsHHS OanaHcy KiIbKOCTI PiMHU HA IUISHII (Z;, Z,) 32 IPOMDKOK Hacy (¢, ;) Ma€ BUIJISIA:

{62 o) Dl o e s = (0

f Z

[IpoBoguMoO iHTErpyBaHHS 3a 3MIHHHUMU TPAaHHULSIMH ), z;—Z;, SIKI OyAyTb BHKOpUCTaHI B
mudepenniiHoMy piBHsSHHI. [y iHTErpyBaHHS 3a 3MIHHUMH I'PaHUIIMHU B IIJIHTETpanbHii GyHKIIT popmanbHO
BHKOPHCTOBYEMO ITPOMIXKHI 3MiHHI 7 Ta &, sIKi MatOTh TOH ke (i3UIHUI CEHC, IO f Ta Z.

BukopucToByroun TeopeMy INpo CepeHe i TeopeMy Hpo KiHIEBI MpHUPOCTH. [2] meil iHTerpan MoxHa
MIEPETBOPHUTH JI0 BUPA3y:

“AtAz = {a—U} AtAz
z=z,, ot |z=z.,

1=t, 1=t

20 o)

c

1€ Z,, t, — MPOMDKHI TOYKH TOBUILHO BUOPAHUX 1HTEPBAIB (¢, £5) Ta (z;, z3).
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3BiICH 3HAXOIUMO

[epexonsuau 1o TpaHuLb TpH (z;, z;) — z 1 (¢}, ;) — ¢, ONEPKYEMO PIBHSHHS PYXY PLOMHHU Kpi3b IIap

MaTtepiaiy:

ou 0 oUu
——=-1PWU,2)— (D
ot oz oz
Sk BiToMO 3 0arath0X €KCIePUMEHTAIBHUX JOCIiKEHb [3—5], KoedimieHT mudys3ii piiiHN B TOPHCTI
TiJIa 3aJeXNTh Bix ii KOHIEHTpawii. AJie Ui po3yMiHHSI 1 CIIPOILEHHS MPOLECY HAXOIKEHHS PIllIeHHs PiBHSIHHS
(1) ymoBHO, y mepmoMy HaOMMKEHHI, mpuiiMaeMo KoedimieHT mudysii 3a MmoCTiHY BenwmumHy. Tomi
IudepeHIiiiHe piBHAHHS MPUHMAaE BATIIS;
ou d°U
ot oz

2

Jist pilmeHHs 3a7a4i MepexouMo 10 0e3p03MIpHUAX KOOPIAUHAT:
— KOOpIWHATA z 3MIHIOETHCS BiJ HYJIS IO OJMHHUIII,
— KOHIIEHTpamisl 3MIHIOETECS K (yHKIISA Yacy BiJ OAWHUII HA ITOBEPXHI IIapy, 10 KOHTAKTY€E 3 BOJIOTOIO, 10
JIesTKOT MOTOYHOI BETMYMHA Ha HOTO MPOTIIICKHIHN IIOBEPXHI.

YBUMO IIyKaHy KOHIIEHTPAIIIO Y BUTJIIL ALY, IO € T00yTKOM TBOX (DYHKIIIH:

u=3V:-W (€)
i=1

ne V; — dhyHKIis KOHIIHTpAIlii, 0 3aJIeKUTh TUTBKH BiJl 4acy;
W; — byHKIIisSE KOHIIEHTPAIIIT, 110 3aJICXKHUTh TUIBKU BiJ KOOPAUHATH.
i — Homep psny Dyp’e.
BpaxoByrouu rpaHHYHI YMOBH, OKPEMUH WieH psAny QyHKINT IV, 10 3a1eXKUTh TUIBKH BiJl KOOPIUHATH,

TIPEICTABIMO Y BUTIISAI

W, = c{l—sm@] ©

ne C; — nocTiiiHa, 1o 3’ SIBISIETHCS IIPH IHTETPYBaHHI.

Juis mpu3HadeHHs (QYHKII{, 10 BUKOPHUCTOBYETHCS Yy METOJAaX PO3B’s3aHHS NU(EPEHIIHNX pPiBHSHB,
Tpeba Hacammepen ysSBHUTH, SKUH BHUIIIAN B3araji Moxke MaTH i (QyHKIisS. BpaxoByrouw, mo Ha 30BHIITHIN
TpaHUIl KOHIICHTPALis JOPIBHIOE OJMHUIN, a Ha MPOTHIC)KHOMY — HYIIO.

I'padiune npencraBneHHs nIykaHoi GpyHKIIT MOXKe MaTH BUTIII pUC.2.
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([]

Puc 2. I'padik mykanoi ¢pynxuii
Jnst po3s’si3ky audepeHnifHuX piBHAHB 3py4HO Opatu TpuroHomerpuuHi ¢yskuii. Bubepemo mpocry
¢dyHKIITO f (Z ) = sin(;z -z ) , TIPY IbOMY BHKOPUCTaHHS 7 NPUBOIMTH A0 3MIHM IHTEpPBally apryMEHTY BiJ

Hys 1o oxunuwi. [Todyayemo rpadik uiei dpynkuii (puc.3).

Puc.3. Tpadix dymiuii Puc.4. I'pagix Puc.5. I'pagik pyHkmii
. T Z . ATz
() =sin(x-2) dpymiai /(2) =sin(* %) f@)=1=sin(=75)

Opnepxanmii rpadik He CXOXKUH Ha «ysBieHy (yHKiito» (rpadik puc. 2). Ane SIKIIO B3STH MOJOBUHY

uporo rpadika, omepxkyemMo GQyHKIiO f (z):sin(%), rpadik Oyme marum Burisan puc.d. Buxomsum 3

. . . Tz . -
OCTaHHBOTO rpadiky, Mo>kHa moOyayBatu QyHkUito f(z)=1- sm(T) , fIKa To1i0Ha repea0avyBaHii.

Jns oneprkaHHs piieHHs 3a MetofaMu byOHoBa-["anepkina Tpeba OpaTi HeCKiHUCHHUH psi QYHKIIMH,
10 33/I0BOJILHSIOTH TPaHUYHUM yMoBaM [6, 7]. BpaxoByrouwm Takuid miaxia, 3HaxoAuMo LIyKaHi (QyHKUii y

1wz

Burisiai f(z) =1-sin( ) , A€ 1 — mopsinKkoBUit HOMep (pHc.5).

[pu gocmikeHHi 3aeKHOCTI ISl CHHYCIB 3 TAPHUMU 1 HEApHUMHU KoeillieHTaMu, MOXKHA 1T00auuTH

i-w-z

pizHuiO y BUDIsAal GyHKmid: mis 3anexHocreir f(z) =1-sin( ) 3 HOMepamu 1, 3, 5 rpadiku MawTh

Burisin (puc.6). Burisin (dpopma) kpuBux (puc.6), 3a0BOJNBHSE TPAaHWYHUM yYMOBaM: Ha 30BHIIIHIM TpaHuUIl
KOHIICHTpAIlisl JOPIBHIOE OAWHUIN, a Ha MPOTWICKHOMY — Hymo. [ mapHux wieHiB 2, 4, 6 rpadiku MaoTh

BUTJISIA, IO HE BIATIOBia€ TPaHUYHUM yMoOBaM (puc.7).

115



BICHUK KHYTJ Ne 6 2009 p.

Mamepianoznascmeo, necka ma
MeKCMuIbHA NPOMUCTIO8ICHIb

03

04 08 0& 1

im-z

Puc.6. I'pagik pynkuii f(z) =1-sin( 3

npu i =1, 3, 5 (HenapHi ynciaa)

) Puc.7. I'pagik ¢pyukuii f(z)=1-sin(

|l ”\

05

g 0z 1

i-m-z

2

)

npu i =2, 4, 6 (mapui yncja)

i-7-

. . z L .
ToOro, mykana ¢yHkiis noBuHHA MaTH BUrIsiL f(z) =1—sin( ), oe 1 — TUTbKH HemapHi YiIeHH

psny. Jns 3a0e3mnedeHHs] MPSIMOTO BHKJIMKY MApHUAX YHCET B MATEMAaTHYHUX MPOrpamMax OKpeMHUH psij Haioi
. ((2i-1)7-z
¢byHkuii nepenuiemo y Burisai f(x) =1-sin —

[Micnst mincranoBku B piBHsHHA (3) Ta BuXigHe audepeHuiliHe piBHAHHS (2), 3HAWICHHS IOXiAHOT,
CKOpOYEHHS TOAIOHMX, OAEPKYEMO 3BHYaliHe Au(epeHiiiiHe PiBHSAHHS BiTHOCHO (DYHKIII, IO 3aJI€XKUTh Bif
yacy:

%: D.ﬂz.(zl'_l)[/i’
dt 4

Po3B’s3k0M 1IbOTO piBHSIHHS € QyHKIis [8]:

D iy
V=Ce * (5)
B pesynbrari 3aranbHe pitreHHs piBHAHHSA (3) Oyzie MaTH BUIIISA:
R 2i-1
U=1-YCe 0" -sin(%) (6)
i=0

Hesinomi xoHcTanTH C; 3HaXOANMO 3 IOYATKOBOI yMOBH: B II0YaTKOBUI MOMEHT Yacy KOHIIEHTpALIis 110
BChOMY IlIAPy Marepiany, KpiM MOBEPXHi, HOpiBHIOE HyI0. L[ yMOBa BHKOHYETHCS, KOJIM O€3KiHEUHa cyma
Bupaxaerscs ¢yHkuieto U(z,0)=0. BpaxoBytouu, mo npu t=0 ekcrioHeHTa 3 Oyb-KUM MHOXHHKOM JOpPiBHIOE

OJIMHHIII, OJIePKYyeEMO psis DPyp’e 3 HEBIIOMUME KOeDII[IEHTAMHU:

3 sin(Mj =1. 7
i=0 2
3uaiiimoBim koeditieHTn C; 0epKyeMO HIyKaHuit psi y Burisiai [8]:
D 5 . 2 .
——7r~(2i-1)°t —
L de d . -sin(ﬂz(zzl 1))
U=1-3 .
i=0 7[(21 - 1) (8)
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Hapnamo koediienty mudysii IesKoro JOBUILHOTO 3HA4YEHHsS 1 moOyayeMo nekinbka rpadikis, 1o

BIZIOOpaXXYIOTh MPOILIEC 3MIHM KOHLIEHTPALIIT BOJIOTH B Marepiaii sk QyHKIito yacy (puc.8).
1

i

0.5

Puc.8. IluHamika 3MiHM KOHUIEHTpaUii BOJIOTY N0 TOBLIMHI 32 YMOBH nocTiliHocTi koedinieHTy nudysii

(Buximui gani: D = const =1 ¢'; 1, < £,< t;< t0 i = 30)

[MuToma KOHIEHTpalis 10 BCbOMY IIapy MaTepiaty:

U(t) = _I[U(z,t)dt
0

©)
[Ticyst BUKOHAHHS TPOIIECY IHTETPYBaHHS, OJICPKYEMO:
Dorgip P 1
. 8@ 4 . COS(”Z(zzll)j
Ut)y=|z+)
i=1 z? ~(2i—1)2
0
(10)
[TizcTaBUBIIM rPaHHMIL, OIEP)KYEMO PIBHSHHSI BOUPaHHS BOJIOTHY IIAPOM MaTepiaiy:
o —%zz(zi—l)zt
2, de
uvt)=1-y ———— (11)
ia 7z’ ~(2i—1)2
Ta PiBHSAHHS 3MiHM KOHLICHTpAIII] 110 TOBIIMHI (IIBUIKICTH BOMPaHHS):
o _D 2(2i-1)*t
AU _Sope +™ " (12)

dt o

Po3paxyHkoBa KprBa BOMpaHHS BOJIOTH IIapoOM MaTepiaiy B 4aci Moxke OyTH mpeacraBieHa rpapidHoo
3aJIKHICTIO PUC.9, a KpUBa MBHUIKOCTI BOMpaHHs Bojoru — Ha puc.10. (Po3paxyHKH NpOBOIMIIMCH B IIporpami
MathCAD).

[MopiBasHHS QopMH po3paxyHKOBHX KpuBHX (puc.9 Ta puc. 10) 3 ekciepuMeHTaIBHUME [3—5] mokasye,
0 MareMaTHYHa MOJeNb 3 MOCTIHHUM KoedimieHToM audysii He BIINOBiNAE pealbHUM JIaHUM. AJe e
JOMYIIEHHS 3po0jeHe HaMM BHKJIIOYHO /IS HAaXOKEHHS LUIAXY PO3B’S3aHHS DPIBHAHHA PyXy DIOWHH 3
ypaxyBaHHSIM HENIHIHOCTI Tporiecy. 3HAXOMKEHHS Ta pIMIEHHS DPIBHAHHSA PyXy PIOUHH IS 3aralbHOTO
BHUIAAKY, Ko KoedimieHT amdy3ii 3amekuTh BiA KUTBKOCTI HAKOMWYEHOI PiAWHU, OyAe MpeICTaBICHUM Yy

HACTYITHOMY IIOBiJOMJICHHI.
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Puc.9. KpuBa BOupaHHS BOJIOTH MaTepiajioM A Puc.10. KpuBa mBHAKOCTi BOUPAHHS BOJIOTH
MojeJi 3 moctiiinuM koedinientom audysii MaTepiajoM 1Jis1 MojeJi 3 MoCTiliHUM
KoedinienToMm nudysii
Bucnoexu

3arpornoHoBaHo JliHEApU30BaHE PIBHSHHS HECTAL[IOHAPHOTO IIEPEHOCY BOJIOTH MNEPIEHANKYJISPHO

TOBIIMHI Marepiaixy aisl Mojaeni 3 NOCTIHHMM KoediuieHtoMm mudysii. Ilpm mpomy OyB BHKOpHCTaHHI

OPUTIHAJIBHUN IITYYHUH TPUHOM, SIKMH TOJISIrae B MPEACTaBICHHI KOHIEHTpaLii piiMHA B MaTepiani y BUIVISAL

pAny, mo € T00yTKOM ABOX (PYHKIIIH, O/THA 3 STKUX 3aJICKUTH TIJIBKHU BiJ Yacy, a Apyra — TUIBKH BiJ] KOOPIMHATH.

Le#t mpuitom Oyne BUKOPHUCTAHMH IJIsl BHUPIIICHHS HETIapU30BAaHOTO PIBHAHHS, SKE BPAaXOBYE 3aJICKHICTh

KoegimieaTy audy3ii Bif HAKOMMYEHOi KOHIEHTpAIlil BOJOTH B OyAb-IKAH MOMEHT Yacy JUII 33aJaHOi TOYKH

MaTtepiainy.
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