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Pi6HAHHAMU 8UNYKI0T napadonu opy2020 nOPsAOKy.

CBoro wyacy JbOHapcTBO B YKpaiHi Oyio
CTPATETIYHOO | BUCOKOPEHTAOCITHHOIO TaTy3310.
[TponyKitito JIOHY-TOBTYHIISI BHKOPHCTOBYBAJIH
B 0ararbhox raiy3sx npomucionocti [8] i, Biac-
He, B arpapHOMy BHpOOHHUITBI. [TpoTe mpoHap-
CTBO 3a3HAJIO 3HAYHOTO 3aHenary. Kpim inmoro,
TIPO 1€ CBIJUarTh Ieplil 38 BCe PO3MIpH MOCIBHUX
TUTONI, BIJBEJCHUX I JIbOH-IOBTYHElpb. Tak,
y 1975 p. B YkpaiHi JbOH-JOBI'yHEIb BHCIBa-
i Ha twromi 238 Twc. ra, a B JKuroMupcehbKii
obmacTti y 1960 p. — Ha mmomti 65,1 tuc. ra. ¥V
2007 p. B YkpaiHi s Kynbrypa 3aiimMana 13 Tuc.
ra. Teriep Ha Jiep)KaBHOMY PiBHI 3/1IHCHIOETHCS
HHU3Ka 3aXOJIiB, 1110 Iepe0avaroTh BiIPOIKCHHS
JHOHAPCTBA B KpaiHi. BaxkauBumu € i muraHHs,
IO TTOB’S13aHI 3 TOTYBAHHSAM TPECTH POCSHUM
MOYIHHSAM, 30Kpema ii BUJICIKYBAHHAM.

AHaJIi3 OCTaHHIX J0C]iIKeHb i my0Jika-
miid. 3 ypaxyBaHHsIM (aKTopiB, 10 BILTUBAIOTH
Ha TPUBAJICTh BUIIC)KYBAHHS TPECTH, B JIiTEpa-
Typi 3ycTpivaerscst iHGOpMAList PO 1[I0 O3Ha-
Ky, sKa OJIep’KaHa 3a YMOB T'OTYBaHHS TPECTH B
Pi3HI MicAIli poKy 1 HE TUTBKH B JIITHRO-OCIHHI,
ane i y 3uMoBi. TpuBaicTh BUICKYBaHHS TpeC-
TH BUBYAJIU YHCJICHHI TOCIIIHUKHU, CEPEl AKUX
M.I. Adonin, b.M. bapanos, M.M. Bosipuen-
xoBa, T.T. Binecos, €.1. lymapes, [.1. [droes,
I®. diokoB, M.€. €ropos, L.II. Kapneus, H.I.
Kopencekuit, H.I1. JIsuina, B.I. Makaes, B.B.
Maxkapos, H.I1. HoBoxunos, A.B. Ilucapuuk,
M. Tliynoscekuii, O.B. Cumopuyk, A.®.
Ckopuenko, 1.C. Illynos i A.A. lllymkin Ta iH.
3a TaHNMH HayKOBIIIB, TPUBAJIICTb BHJIEKYBaH-
HSI TPECTH KOJNMBAETHCA B Mexax 12-59 mHis.

VY pasi po3cTUiIaHHS [0 CHITOBOMY IOKPHUBY B
TPY/JIHI CepelHs TPUBAIIICTh BUJIC)KYBAaHHS CTa-
HoBuna 126 awis [1].

[.®. ko i T.T. Binecor [2] BBaxaroTh,
10 TOTOBHICTh TPECTH JO IiTHIMAHHS BH3HA-
Ya€ThCA 11 KOJIBOPAMH — TEMHO-TIONEIISICTHM,
cBimio-cipum. Haj crenuinem BuIeKaHOTO
JILOHY TATHYTBCS YBEPX TOHEHBKI BOJIOCHHKH,
0COOJIMBO SIKIIIO TMBUTHUCS HAa HHOTO IIPOTH COH-
151, Y BUIIGKAHOTO JIbOHY CIIOCTEPIra€ThCsl Tak
3BaHA CTPYHHCTICTB, TOOTO HAsBHICTH y cepe-
JIOBHII PO3CTEIICHOTO JIbOHY CTPIYOK BOJIOKHA,
110 BIZICTAJIM BiJ ACPCBUHU CTEOCH, SIKI B TAKUX
MICIIX 3irHyTi. BunexaHi cTebia Jierko 3MuHa-
FOTBCSL B PyKax, 1 BiJ CTPYUIYBaHHS KOCTPHIIS
BUTBHO OOCHITA€THCA.

Jlo OIIHHUX MOXHA BITHECTH TOKA3HUKU
3aBEpIICHHs BUJICKYBAHHS TPECTH, IO CIPHIii-
MAIOThCSI Bi3yalnbHO (KOMp PO3CTENCHUX CTe-
0eJ, CTPYHHUCTICTh, 3aCMIYCHICTh YaCTUHKAMU
KocTpuli Ta i OOCHIIaHHS IIPU CTPYLIyBaHHI
creben) 1 He BUMIPIOIOThCS KIIbKICHO, 10 KiJb-
KiCHO BHMIPIOIOTECS TIpH oOcTexeHHi (HoMep
BOJIOKHA) M Taki, 0 1X MOKHA KiJbKICHO BH-
pasutd  (BIIOKPEMITIOBAHICTD, JIiHIMHA IIiIb-
HICTh Ta MIIHICTh 1 BHUXiJ Ta HPOIIEHTOHOMED
BoJoKHA). [Ipore mie He BUsIBICHA KUIbKICHA
3MiHa JIOCII/KYBAHUX PE3YJIbTATUBHUX O3HAK
3aJIeKHO BiM 3MiHM (akTopiansHol (KiTBKiCTh
JIHIB BUJICKYBaHHs TpecTH). BimcyTHicth Tpa-
(bi4HO YK MaTeMaTHYHO 3’SICOBAHUX MOXKIIMBHX
3B’513KIB YHEMOJKIIUBITIOE IPOTHO3YBAHHSI palli-
OHAJIPHOTO BUKOPHCTAHHS MAIllMH Ha 30WpaHHI
JIbOHY-{OBI'YHIIS.
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3EMJIEPOBCbKA MEXAHIKA

Meta npocaigKenHst noyusraia y 3’ sicyBaHH1
TPHUBAJIOCTI BUJICKYBAHHS JIbOHOTPECTH IS pe-
ayizamii MOXIJIMBOTO 11 MEXaHi30BaHOTO 30MpaH-
Hs. 3aBOaHHs TOCTIDKEHHS: 1) OMiHUTH 3MiHy
BUXOJ/ly BChOTO 1 JOBIOTO BOJIOKHA Ta HOMeEpa
TINAHOTO JIOBrOTO 1 YECAHOTO BOJIOKHA 3aJIS)KHO
BiJl YKCJIa JHIB BUJIEKYBAHHS TPECTH; 2) H0CITi-
JIITH 3MiHY TIPOIICHTOHOMEPA TIaHOTO BOJIOKHA
Ta YACTKH BHXOJY JIOBIOTO BOJIOKHA B CTPYKTYpi
BOJIOKHA BCHOTO 3aJIEKHO BiJl TPUBAJIOCTI BHIIE-
JKYBaHHS TPECTH.

O0’ekTOM JTOCTIJUKEHHST Oynna TPHUBAIICTh
BUJIC)KYBaHHSI JIbOHOTPECTH SIK CKJIaJ0Ba TeX-
HOJIOTIYHOTO TIpoliecy ii roryBaHHs. OUiHHUMHI
MOKa3HUKaMH TPHBAIOCTI BWJICKYBaHHS IPH-
WHATI BUX1 yChOTO BOJIOKHA 1 TOBTOTO, HOMEpPHU
TINIAHOTO 1 YEeCaHOI'0 BOJIOKHA, YaCTKa JJOBIOTO
BOJIOKHA B 3arajibHOMY BUXO/li BOJIOKHA Ta PO-
LICHTOHOMEP TIlAHOTO BOJIOKHA. BuXimHI maHi
BuOupanu i3 npaui A. [lymkina [3].

3i0pani i ompampoBaHi maHi 00poOIeHi 3
BUKOPHCTAHHAM METOIIB MareMaTH4HOi CTa-
THCTHKH [4, 5] Ta cTaHAapPTHUX KOMIT FOTEPHUX
porpam.

PesynbTaTu nociifkenb Ta ix 00ropopeH-
Hsl. AHami3 TabnuuHuxX ganux [3] momao 3minu
BUXOJY BCBOTO 1 JJOBIOTO BOJIOKHA 3aJIGXKHO Bij
TPUBAJIOCTI BHJIC)KYBAHHS TPECTHU I10Ka3aB, L0
JOCITIKYBaHI Pe3yJIbTaTHBHI O3HAKH 31 301/1b-
HIEHHSM (DaKTOpiaJIbHOT MOCTYHOBO 3MEHIIY-
10Tbest. [lJ1st 3’iCyBaHHS XapakTepy [[bOro 3MeH-
IIEHHSI TIPOBE/ICHO BUPIBHIOBAHHS €KCTIEPUMEH-
TaJbHUX BUXOMIB BOJIOKHA HH3KOIO (YHKIIIH,
a camMe: TinepOONYHO0, EKCIIOHEHIIANBHOIO,
sorapuMivHO0, MapaboIIuHO0, TOKa30BOI0,
NPSIMOJNIHIIHOI Ta crerneHeBoro. CTymiHb Ha-
OmKeHHs BKazaHUX (YHKIIH 0 eKCliepuMeH-
TaNLHUX JIAHUX OIHUIH 32 R?-koedimienToM. 3
ypaxyBaHHAM 00unciIeHux RZ-koedirieHTiB Ta
MeTonoJIoTiuHuX HanpalfoBasb B. /], CaxiakoBa
i MLIT. Cepreesa [6] mpomoHOBaHO MOAATH 3Mi-
HY BHXOJy BCHOTO 1 JIOBFOTO BOJIOKHA 3aJIYKHO
BiJl TPMBAJIOCTI BUJICKYBAHHS TPECTH NPSIMUMHU
3 BiI’ EMHUM 3HaYE€HHSM KyTOBOTO KoedillieHTa.
PiBHAHHS TIPSIMHUX TICIIA BU3HAYCHHS KOCQiIli-
€HTIB perpecii MaroTh BUTIISA;

3MiHHM BUXOJly BCHOTO BOJIOKHA

B, =28,79-0,229n, 3a R?=0,953; 1)
3MiHn BUXO/LY )IOBFOFO BOJIOKHA

B, =22,74-0,169n, 3a R*= 0,869, 2

Mepedymosu 00 06IpyHMY8aHHS MPUBANOCMi 8UMEXYBaHHSI
TbOHOMpecmu

ne B iB o BHUXI][ 13 TPECTH BOJIOKHA BiJIIOBII-
HO BCBHOIO 1 10Broro, %;

n,— KUTBKICTh THIB BIJIC)KYBaHHS TPECTH;

R%-xoedirieHT — CTyIiHb HAOMMKEHHS BHU-
PIBHSHHMX 3a BIAMOBIIHOIO AIPOKCHMYHOYOI0
(GyHKIII€I0 3HAaYEeHb PE3yJIbTaTUBHOI O3HAKH JI0
11 eKCIIEpUMEHTAJIBHUX 3HAYCHb.

3a 3HauYeHHSAMH KoedilieHTiB perpecii mpu
aprymenTtax piBasHb (1) i (2) BumimBae, 1o B
MeXax JIOCII/DKYBAHUX TPUBAIOCTEH BHUIIEKY-
BaHHsI ii 30ibIIeHHs Ha 10 JHIB CYIIPOBOIKY-
€THCS1 3MEHIIICHHSIM BUXOJly BChOT'O BOJIOKHA Ha
2,3 %, a nosroro — Ha 1,7 %. Kpim Toro, 3a 3Ha-
YCHHSIMU THX K€ KOS(IIIEHTIB IPOCTEIKYETHCS,
10 B Mipy 30UTBIIICHHS TPUBAIOCTI BUIICKYBaH-
HS TPECTH IHTEHCHBHICTH 3MCHIICHHS BUXOIY
JIOBIOTO BOJIOKHA JICIIO MEHIIA MOPIBHSHO 3
BUXOJIOM BCHOTO BOJIOKHA. Y TpadiuHOMY I1O-
JIAHHI 3MiHa BUXOIY BCHOTO 1 JOBFOTO BOJIOKHA
3aJIC)KHO BiJl TPUBAIIOCTI BHJICKYBAHHS TPECTU
HaBeJIeHA HA PUCYHKY.
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3mina (a) suxody eonoxna écvozo B, (1)
i 0062020 B, (2), nomepis minanozo N
3)i wecanozo N, (4) 6onokna 3a1eHCHO
610 mpueanocmi euﬂeolcyeannﬂ mpecmu
n,, ma ennue () yici mpueanocmi na
uacmky euxooy 0062020 éonokna 4, (5) i
npoyenmonomep I, (6) doézoz0 minanozo
sonoKHa
[Ilo crocyeTbcsi 3MiHM HOMEpIB TilaHo-
r0 JIOBFOTO i YeCaHOTO BOJIOKHA 3aJICKHO BiJ
TPUBAJIOCTI BHJICKYBAHHS TPECTH, TO KpaIlle
HAOMMKEHHS 10 EKCIIEPUMEHTANBHAX JaHUX
BUSIBUJIOCS Y BHIIAJIKY iX BHPIBHIOBaHHs BHITY-
KIAMH TapaboiaMy JPYroro TOPSIIKY BUTISTY
JUTSL 3MIHU HOMEpa:
Tina#oro Josroro BonokHa N,
N =09,792 +0,526n, -0, 00600n
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3EMJIEPOBCbKA MEXAHIKA

3a R? = 0,850; 3)

yecaHoro BojokHa N,

N, =10,018 +0,701n, - 0,00683n 2
3a R?2=0,893. 4)

ExcniepuMeHTanbHi 3HaYeHHS HOMeEpa Ti-
MAHOTrO JOBrOTO BOJIOKHA 1 HOMEpa YeCaHOro
BOJIOKHA Ta KPHBI 3MiHHM I[UX MOKa3HUKIB, IO
noOynoBani 3a piBHsHHAMHA (3) 1 (4), 3amekKHO
BiJI TPUBAJIOCTI BHJICIKYBAHHS TPECTH HABEIICHO
Ha pucyHKy. Homep TimaHOoro JI0Broro BOJIOKHA
MaKCHMI3y€ThCS 32 TPUBAIOCTI BHJICKYBAHHS
Tpectd Omu3bko 40 nHIB. 3 mopaibIIMM 30i71b-
IICHHSAM TPUBAJIOCTI BUJICKYBAHHS HOMEpP BO-
JIOKHA 3MCHIITY€ThCS.

V nocmimxenusx mpod. 1.C. Illymosa i A.A.
Hlymkiza [7] 3HiMaHHS TpecTH 3IiHCHIOBAIIO-
cs B TPH MpUHAOMHU. 3a TEepIIoro 3HIMaHHS KO-
CTpHIIA BiJl BOJOKHA JOCUTH JIETKO BiIXOAMJIA,
BOJIOKHO OYJIO TOCHUTH MiIIHE 1 Jiemio rpyboBare,
o OyJI0 O3HAKOK JIESKOTO HEOBHIICIKYBAHHS
TpecTd. 3a Jpyroro 3HIMaHHs BOJOKHO Oyio
ORI M’ SIKE, ajie IIe JOCTaTHRO MiIlHE Ta HOp-
MaJbHO BWJIeKaHe. TpeTe 3HiMaHHs, yepe3 4—7
JTHIB TICIIS APYTOTO, XapaKTePH3yBaI0Cs IESIKUM
MEPEBUIICKYBAHHSIM, a OJICPIKAHE BOJIOKHO OYJ10
me OuUTbII M’SIKUM, aje AEm0 MOCTalJICHUM.
JlocmiiHUKN BKa3yBaiH, IO 32 HOMEPOM JIOB-
TOTO BOJIOKHA HaHO1TBIIT HeOe3MmeyHe HeTOBHIIC-
JKYBaHHSI, a TIEPEBUIICKYBAHHS 3HAYHO MEHIIIE
BiIOMBAETHCSI HA HOMEPI JJOBIOT'O BOJIOKHA.

Bu3HaunIM TakoXk YaCTKy JOBIOTO BOJIOKHA
B CTPYKTYpi BUXO/Y BCHOTO BOJIOKHA 1 IPOLICHTO-
HOMEp TIlIAHOTO JIOBTOT'0 BOJIOKHA Ta 3’sCYyBalll
BIUIMB TPHUBAJIOCTI BHJICKYBAaHHS TPECTH Ha
3MiHYy IHMX IMOKa3HHKiB. UHMCIIO JHIB BHIEKY-
BaHHS TPECTH KonmBaiocs Bia 12 no 44 nHiB 3a
CepeHBOro apu(GhMETHYHOTO 3HAYCHHS 27 JIHIB,
CepeIHbOT0 KBAIPATUYHOTO BiIXWICHHS 9 IHIB
Ta KoedirmienTa Bapiamii 33,3 %. YacTka BuUXOIy
JIOBIOTO BOJIOKHA B 3arajbHOMY BHXOJlI BOJIOK-
Ha i3 TpecTH 3MiHIOBaiacs Bix 76,4 mo 82,5 %
3a CepelHbOro apu(METUIHOTO 3HAUCHHS, Ce-
PEIHBOIO KBAJPATUYHOTO BIAXUICHHS Ta KOC-
(imienta Bapiamii Bigmosizao 80,4; 1,8 Ta 2,2
%. TIpo1leHTOHOMED TIilaHOTO JOBrOr0 BOJIOKHA
3miHroBaBcs Bif 312,4 no 397,8 3a cepennnoro
apu(METHYHOI0 3HAYCHHS Ta CEPEJAHBOrO KBa-
JIPATUYHOTO BIIXWIJICHHS 1 KoedimieHTa Bapiaii
Bignosigno 344,8; 23,5 ta 6,8 %.

Kopensuiiino-perpeciinuii  aHamiz 1010

Mepedymosu 00 06IpyHMY8aHHS MPUBANOCMI 8UMEXYBaHHSI
niboHompecmu

BH3HAYEHHsI XapaKTepy CTaTHCTHYHOTO 3B’S3KY
MDK Pe3ylbTaTHBHUMU 1 (haKTOpiaIbHOIO O3HA-
KaMU Ha T/ICTaBi MOPIiBHAHHS YUCETBHUX 3HA-
YeHb KOCQIIIEHTIB KOpeNAlii 1 KOpessmiiHuX
BIJTHOIIICHB 3aCBIAYUB MPO KPUBOJIHIHHY (Qop-
MY JOCIIIJPKYBaHHX TTapHUX 3B’ s13KiB. KiJIbKiCHO
3MiHY YaCTKM BUXOJYy TilAHOTO JIOBIOT'O BOJIOK-
Ha Y, (%) 3anexkHO BiJl TPUBAIOCTI BUJIEKY-
BaHHA TPECTH N, BU3HAYAE PIBHAHHSA BUITYKIIOi
napaGonH JPYTOTO TOPAAKY:

=69,675 + 0,803n, —0,013522  (5)

npnr—0271 n= 0690 s —0016
S =130%ik, = 0,476,

e r — Koe(buueHT Kopen;{uu MK YacTKOIO BH-
XOIy TIilTAHOTO JOBTOTO BOJIOKHA 1 JOCIIKyBa-
HOIO (paKTOpiaIEHOIO 03HAKOIO;

7 — KOpeJIsiliiiHe BIJIHOLICHHSI YaCTKU BUXO/Y
TIMIAHOTO JIOBIOT0 BOJIOKHA IO JOCIIKYBaHIii
(dakTopianpHii 03HaIIi;

/1"8 — BIJJHOIICHHS OCHOBHOT TOMUWJIKH BHPIB-
HIOBAaHHSI CKCIICPUMCHTAIBHUX JAHUX YaCTKH
BHUXO[Y TIMAHOTO JIOBTOTO BOJIOKHA q, mapabo-
JIIYHOIO alpOKCUMYIOU0I0 (PYHKITIEIO 10 cepe-
HBOTO 3HAYECHHS YaCTKU BHUXOAY TIMAHOTO JIOB-
rOro BOJIOKHA,

S, — TOMHJIKa PiBHAHHA KPHBOJiHIHHOT pe-
rpecii;

k ,— KoeimieHT AeTepMiHaii, o BU3HAYAE
CHJIy BIUIMBY JOCIHIKYBaHOT (hakropiaabHOT
O3HaKM Ha YacTKy BHUXOIY TIAHOTO JOBIOTO
BOJIOKHA.

BupiBHioBaHHs kpuBoro (5) 3a0e3meuye j10-
CTaTHE HAOJM)KCHHS alpOKCUMYIOYOl 3aex-
HOCTI JI0 eKCTlepUMeHTaNbHUX 3Hadens 4, [5],
1 Bapiarlito Y, wHa 48 % Bu3HAYac MIHJIMBICTH
TpuBanocTi N, . YacTka BUXOJy TiNaHoro 10Bro-
r0 BOJIOKHA 3a piBHAHHAM (5) MaKCHMi3y€ThCsI
3a yac BWJIC)KYBaHHS TPECTH, 10 cTaHOBUTH 30
JIHIB. 3 ypaxyBaHHSIM NOMHJIKH piBHsHHS (5) y
mepmoMy HaONMKEHHI eKCIUTyaTallifHui [10-
MCK Ha TPUBAIICTh BUJISKYBAHHS TPECTH MOX-
Ha BU3HAYHMTHU TaKKUM, 1110 qopiBHIOE 10 nHIB.

3MiHa TPOLEHTOHOMEpA TIlIAaHOTO JOBIOTO
BOJIOKHA [/, . 3a]IE)HO Bijl TPUBATIOCTI BUIIEKY-
BaHHA TPECTH N, TAKOK ONMHCYETHCA BUIYKIOK
mapaboIo0 APyroro MOpsAKY. 3 ypaxyBaHHIM
BHU3HAUCHHUX Koe(ilieHTa KOpessiii i Kopes-
[ITHOTO BIMHOIICHHS Ta PO3TAIIyBaHHS CIIO-
CTepeXKyBaHHMX 3Ha4eHb /1 i N,y BiamoBinHo-
My KOpelsiiiHoMy noiti (PHCYHOK,6) piBHSHHS
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3EMJIEPOBCbKA MEXAHIKA

napadoyu micis o04ncIeHHsT Koe(illieHTiB pe-

rpeci'i HaOyno BUIVISLY:
=207,773 + 10,7691, - 0,18912 (6)

an/Ir—0102 n = 0,685; /1 —0050
S =1698ik, = 0,470.

IMapaGoniyna kpuBa 3MiHu [], 3a1€KHO BiJl
n,,, o nodynosana 3a pisHaHHAM (6), HaBeeHa
Ha prcyHKy. O0a0i4 KprBOi HaBe/IeHa 3aITPHUXO-
BaHa 30HA, sIKA OXOIUTIOE ToHax 76 % excriepu-
MEHTAIBHUX 3Ha4eHb /], M0 yBIHIIIHA 10 po3-

NT’
paxyHKy perpeciiiHoro pigasiams (6). 3amrprxo-

Mepedymosu 00 06IpyHMY8aHHS MPUBANOCMi 8UMEXYBaHHSI
TbOHOMpecmu

BaHa 30Ha MOOY/IOBaHA 32 TIOMMJIKOIO PIBHSHHS
(6), sixa craHoBHTH +16,98. 32 3HaUCHHAM KOe(i-
uienTa gerepminanii 0,470 Bapiaris n ,, Ha 47 %
3yMOBJIIOE Bapialilo MPOLEHTOHOMEpPa TiIlaHOTo
JIOBroro BoJIOKHA. Ha pucyHKy BHAHO, 1O IIpo-
LIEHTOHOMEP TIIaHOro JIOBIOTO BOJIOKHA MaKCH-
MI3Y€EThCs 32 TPUBAJIOCTI BUJICKYBaHHS, 110 CTa-
HOBUTH 28 /HIB. 3a MPOLEHTOHOMEPOM TINaHOTO
JIOBFOrO BOJIOKHA €KCIUTyaTalliiHUiA OIyCK Ha
TPUBAJIICTh BHJICKYBaHHA TPECTH y HEPLIOMY
HaOmxeHHi cranoBuTh £10 nHIB.

Bucnoexku

3anedcno 6i0 mpueanocmi  GUIENCYBAHHS
JbOHOmMpPecmu 8UXIO YCb020 6010KHA | 0062020
ma Homepu Mminano2o 0062020 i Uecanozo 6o-
JIOKHA 3MIHIOIOMbCA BIONOBIOHO 3d PIGHAHHAMU
NpAMUX 3 810" EMHUMU KYMOBUMU KoeiyieHma-
MU Ma 8UNYKAUMU NaApadonamu 0py2o2o nopsao-
kY. Yacmxa 6uxo0y 0062020 8010KHA 8 3A2ANbHO-
MY 6UX00I OJIOKHA | NPOYEHMOHOMED MINAHOZ0
0062020 8OIOKHA 3ANEICHO 610 MPUBANOCHIT BU-
JeACYBAHHI MPeCmU ONUCYIOMbCA PIGHAHHAMU
BUNYKAUX NAPAOOL Opy2020 NOPAOKY. 3a1eHCHO
8i0 MPUBANOCMI GUNIEICYBANHA MPECNU YACTKA

0082020 BOJIOKHA | NPOYEHMOHOMED MINAHO20
0062020 6ONOKHA MAKCUMIZYIOMbCS 8IONOBIOHO
3a 30 i 28 ouis sunesicysanns. 3’scoeami sminu
8apmMo 8PAX08YBAMU NPU NPOEKIMYGAHHI OP2AHI-
3ayii 30UpaHHA TbOHOMPECMU Ma BUKOPUCTNAH-
HA MAQUUHHUX az2pe2amié 6 MEXHON02IYHOMY
npoyeci 20my8anHs pouleHyeeoi mpecmu.

Ilepcnexmusu nodanvuux po3eiook, Ha
Hauty OYMKY, clio 30cepedumu Ha 00CAI0dCeH-
HAX 3 OOIPYHMYBAHHS MPUBATOCME NIOHIMAHHS
mpecmu 8 MexHON02IYHOMY npoyeci ii eomy-
BAMHHSL.

bioniocpaghia

1. Maxos M.M. HexoTopble BOIIPOCHI TEXHO-
norud yoopku sbHa-ponryuua | M.M. Maxos,
B.I' )Kyxos Il VccnemoBanne TeXHOIOTHYE-
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