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Common barley (lat. Hordéum vulgare) has long been an important fodder and food
crop. This is due to the fact that barley grain is the most balanced in terms of amino
acid composition and is not processed by the main cereal crops, and it contains more
lysine than corn, oats, sorghum, wheat or rice.

In recent years, in modern agricultural production, there has been a steady trend
towards increasing the use of various types of mineral fertilizers, which is due to the
preservation of the balance of nutrients and soil fertility and the increase in crop yield
indicators [1]. Barley is one of the most common grain crops in Ukraine and the world
[2]. Winter and spring barley are grown on the territory of our state. In 2017, the sown
area under winter barley amounted to 1619.2 thousand hectares, which is less compared
to 2016 - 1939.0 thousand hectares, but for now there is a demand for Ukrainian barley
[3].

It is one of the most common grain ear crops in the world and in Ukraine. It is used
in the processing, food, brewing, confectionery, and pharmaceutical industries. And in
the field of fodder production, it is simply irreplaceable, because the production cost
of barley grain is much lower than that of other grain crops. Barley grain is valuable
for feeding animals, also because its nutritional qualities approach the standards of final
feed.

Field experiments were conducted during 2020-2022 at the research sites of the
Department of Agrochemistry and Soil Science of the Uman National University of
Science and Technology. The Komandor spring barley variety was sown.

Spring barley is one of the main fodder and food crops of Ukraine. In the conditions
of modern market relations, the yield and quality of grain of this crop play an important
role both for farmers and for the country as a whole.

Untimely application of mineral fertilizers or their excessive amount often leads to
laying down of cereal plants, and this, in turn, prevents obtaining high yields, reduces
the effectiveness of fertilizers, complicates the harvesting process, and worsens the
quality indicators of grain [4, 5, 6, 7].

The development of the total biomass of spring barley has a direct dependence on
the height of the plants by development phase. In the initial phases of development
(before emergence into the tube), the height of the barley plants had approximately the
same indicators for the years of research and for the variants of the experiment.
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However, in the earing phase of spring barley plants in 2022 and 2021, they were
8.3...12.4 cm higher than the level of 2020. This trend in favor of 2021 and 2020
persisted in the later phases of spring barley development. In all years of research, when
root fertilization was carried out in the phases of earing and milk maturity, barley plants
were higher than in the control without fertilizers. The excess was up to 0.1...4.8 cm.
Meanwhile, a significant difference in the earing phase (3.8...7.8 cm with NIRO05 2.0...
.2.3 cm) was in the variants of root feeding Nso, Ngo and Ngo.

Therefore, the height of plants is an important component of productivity, since the
choice of its optimal parameters depending on the soil and climatic conditions of
cultivation in combination with other economic and valuable features allows creating
high-yielding varieties.
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Fertilization is one of the most effective factors affecting the yield of plantations
and the quality of fruits, thanks to its powerful technological capabilities based on a
wide range of different fertilizers [1]. Experience shows that fertilizer application in
fruit plantations helps to increase tree yields by 25-30% [2].

The optimal supply of apple trees with nitrogen, one of the main macronutrients, is
very important for maintaining high productivity of old fruit formations and the growth
of new ones, for better fruit setting and less fruit fall during harvest formation. In
particular, there is a close relationship between nitrogen supply and next year's yield
[3, 4].

In non-irrigated apple plantations, due to insufficient moisture supply to the trees,
less nutrients are used from fertilizers, and most of them are lost unproductively -
soluble nitrogen compounds are washed out of the root layer of the soil into the
groundwater, and phosphorus and potassium are transformed into compounds and
forms that are not available for plant nutrition. Therefore, in intensive orchards, only
the amounts of fertilizer that are missing in the soil to reach optimal levels of the
respective nutrients should be applied, which should be determined by agrochemical
analyzes [5].

Along with soil fertilization, foliar fertilization is used to provide trees with the
necessary nutrients, especially when trees are heavily loaded with fruit and during
stressful periods of growth, which effectively meets the nutrient needs of plants. Foliar
feeding has a positive effect on flowering strength, increases the number of flower
buds, stimulates fruit formation, reduces ovary and fruit drop, and increases plant
resistance to adverse factors, including drought and cold resistance, late spring frosts,
increases yields, improves the quality and preservation of fruits [6].

It is imperative to fertilize the plantations after harvesting, using available
inexpensive fertilizers. In the fall, it is imperative to provide apple trees with nitrogen,
boron, zinc, and potassium. These elements should be applied foliarly immediately
after harvest. As the experience of Dutch gardeners shows, spraying apple trees with
urea immediately after harvesting improves the supply of nitrogen to the generative
organs. Such spraying is carried out 2-4 times with different doses of urea, carrying out
the last treatment to reduce scab in the next season. [7].

Thus, the reviewed information from the scientific literature encourages further
research on fertilizing apple trees, in particular in the experiment to develop an optimal
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fertilization system and the use of a biostimulant-antistressant in non-irrigated apple
plantations, which further affects the productivity of plantations.
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OBoul € BaXJIMBUMHU CKJIAQJOBUMH XapyoOBOTO pAIlOHY, aJKe 3a0e3MeuyroTh
OpraHi3M JIIOJIMHU XapUYOBUMH BOJIOKHAMH, MIHEpPAIbHUMHU CHOJyKaMU, BiITaMiHAMH,
MIPOCTUMH BYTJIEBOJAMU 1 pI3HOMAaHITHUMU (PiTOHYTpieHTaMU. OCTaHHIM YaCOM yBary
CIIO’KMBAYiB Ta HAYKOBIIIB MPUBEPTAIOTh MAJIOIIOIIMPEHI BUJIM OBOYIB, KOTp1 Oarati Ha
010JI0T1YHO aKTHBHI croayku. CaMe 10 MaJIOMOIIUPEHUX OBOYIB B YKpaiHi BITHOCSTh
cnapky. Criapka € XOpoIIuM JiKepesioM (DITOHYTPIEHTIB, BKIIOYAIOUYHU MOJTI(PEHOIbHI
CIIOJIyKU, CTEPUHH, CAMOHIHM, OJIIrOCaXxapujd, KapOTHHOIIU, CyJb(aTHI KUCIOTH,
aMIHOKUCIIOTH [ 1] Ta KITiTKOBUHY [2]. Y OpiBHSHHI 3 0171010 CIIapiKelo, 3eJIeHa crapika
Ma€ BUIILY MOKMBHY IIHHICTB 1 MICTUTh Maixe B 20 pa3iB Oiyiblie BiTaMiHy A, B 2 pa3u
Oinbie BiTaminy B 1 B 2 pa3u Ouibiie BiTaminy C, Toai sik Ol1a ciapka MICTUTH B 1,5
pa3u Ouble O1ka [3]. 3aranom, criapka € 0araTuM JIKEpPEIOM BYTJIEBOIIB (caxaposu,
(GpyKTO3M Ta CKIAAHUX IMOJIicaxapuaiB), Kl BIUTMBAIOTh Ha Mpollec JirHidikarii [4].
CroXuBaHHS ITLOTO OBOUYY 200 XapYOBHX MPOAYKTIB JOTIOBHEHHX EKCTPAKTOM CIApXKi,
MO3K€ JOMTOMOTTH B JIIKyBaHHI p037a/iiB TPABJICHHS, CEPIIEBO-CYAMHHUX 3aXBOPIOBAHb
Ta niadery [3].

Cmapxa BITHOCHTBCS JIO IIBHUAKOICYBHOI TpPYyNmH OBOYIB. Maroyum BHCOKY
MeTa0oJIiYHy aKTUBHICTh, IHTEHCUBHICTH quxaHHs (60 mr COy/kr/rox npu 5°C [6])
BOHA IIBUJIKO CTapl€, TKAHUHM JIITHIPIKYIOTHCS 1 CTa€ HEMPUIAATHOO 10 CTIOKUBAHHS
[7]. Bigomo, 1110, KOHTPOJIb TEMIIEpaTypu Ta BOJOTH, aTMocdepu 30epiranHs, ado
BBEJCHHS  XIMIYHHUX  KOHCEPBAHTIB, yIHOBLIBHIOIOTH  IIBHUJKICTh  JIMXaHHS,
CHOBUIBHIOIOYM HeOakaH1 3MIHH Ta 3aTPUMYIOTh JirHidikarlito cnapxi [8]. Haiikpare
criapka 30epiraeTbcs B ymoBax oxosopkeHHs 0-4°C Ta BUCOKIM BITHOCHIM BOJIOTOCTI
noBiTps (90-95 %) [9]. OnHak, miATpUMAaHHS 1 KOHTPOIIOBAHHS PEKUMIB 30€piraHHs,
HaBITh 3 MAaKyBaHHSM, Ja€ 3MOry 30epiraTv MPOAYKIIIO0 B HAJIEKHOMY CTaHI JIMILE
osm3bko 17 auis [10].

J171st moAoBKEeHHs TEPMiHIB 30epiraHHs cap ki 31 30€peKeHHSIM 11 TOBAPHOI SKOCTI
JTOCTITHUKA TPOIMOHYIOTh Oarato pimeHb. JloCUTh YacTo 3 III€I0 METOI0
BUKOPUCTOBYIOTh HAHECEHHS MOKPUTTIB Ta MakyBajabHl matepianu [11, 12]. Taki
3aX0AM MOXYTh OyTH TIPOCTI y 3aCTOCYBaHHI 1 eHeproedeKTHBHI. 3BUYAIHE
MaKyBaHHS, SIK IPaBUJIO, 3aM100Ira€ BTPATi BOJIOTH, a OCh YITAKOBKA 3 MOIU(IKOBAHUM
razoBuM cepenoBuiiieM (MI'C) mepenbauae 3miHy atMochepu HaBKOJIO MPOIYKTY,
IIUISIXOM 3MEHINIEHHS KOHIIEHTPAIIll KUCHIO Ta 301IBIIIEHHS] BMICTY BYTJIEKHCIIOTO Ta3y,
0e3 OyIb-sIKOTO aKTUBHOTO KOHTPOJTIO KOHIIEHTpAIlii IuX ra3iB. ATMocdepa BcepennHi
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NaKyBaHHS 3MIHIOEThCS 1] Yac 30epiraHHs Mij BIJTMBOM TakKWX (DAKTOPIB TaKUX SK
IUXaHHS MPOAYKTY Ta Ol10XIMIYHI 3MiHHM, a TaKOX MOBUIbHOI Mudy3ii rasiB uepes
nakyBaJbHY IUTIBKY. SIK HaCiIOK, Ta30BUI CKJIaJ BCEpEAMHI MakeTa Oyje 3aiexaru
BiJl OalaHCY AOCATHYTOTO MK METaOOJIYHUMHU PEaKIisIMU IPOAYKTY 1 1udy3iiHUMU
XapaKTepUCTHKaMHU IUTiBKHU. [cHye Garato gakTopis, siki HEOOX1THO BpaxoBYBaTU IpU
BUKOPHCTaHHI IILOTO METOAY, Hampukian, mpoHUKHICTh miiBku (02, CO,, BoasHa
nmapa) abo Temmeparypa, o poOuTh HEOOX1THIUM BCTAHOBIICHHS ONTHMAIBHUX YMOB
JUTSL KOKHOTO BUAY Ta HaBiTh copTy oBoYiB [13]. MI'C nonoBxkye TepMiH 30epiraHHs
OBOYIB, 3MEHIIYIOYM IHTCHCUBHICTh IWUXaHHS, CIOBUILHIOIOYH 3MIHM, IOB'S3aHi 3
JO3p1BaHHSAM 1 CTApiHHAM, 3MEHIIIYIOUH PICT MIKPOOPTaHi3MiB 1 30epirarouu BCl sIKiCH1
MOKa3HUKH, 5Kl CIIOKMBadl BBAXKAIOTh MapKepaMu CBDKOCTI. Ili 3MiHU TepeBakHO
NPOSBIISIIOTBCA Yy BUTJISAII 3MOPIIEHUX CTEOeN, BTPATH XapaKTEPHOrO SCKPaBoO-
3eJIeHOr0 a00 (i0JETOBOTO KOJIBOPY, KOPCTKOCTI Ta BTpATH IYKPiB, BITAMIHIB,
BOJIOTH, CMaKy Ta apomarty [14]. Pe3ynpTaTu mnokasanu, 1o AJis 3eJI€HOI Criapxi pi3Hi
MOKa3HUKU SIKOCTI (CEHCOPHI, MOXKMBHI Ta TIT€HIYHI) HalKpaile 30epiratoThCs Mpu
30epiranHi B MI'C mpu temneparypi 2°C. Ls cucrema 30epiraHHs BUSIBUJIACA
HalOIbII MPUIATHOO, 30UIBIIYIOUM TEPMIH 30epiraHHs 3eJeHoi cnapKi Ha 12 qHiB
MOPIBHSHO 31 30€pIraHHAM Y XOJOAWJIBHUKY Ta Ha 6 THIB MOPIBHSAHO 31 30€piraHHsIM Yy
MI'C npu 10°C (micas 5 auiB ipu 2°C) [15].

Opnnak, ocTaTOYHa yTWII3allisl MaKyBaJbHUX MaTeplaldiB MNPU3BOJIUTH JO
€KOJIOTIYHUX TpoOJIeM Ta JOJAaTKOBUX BUTpaT Ha mepepoOky [16]. Marepianu Ha
010JI0T1UHIM OCHOBI, TaKi sIK TEMIIEI003a, BOJAOPO3YMHHUI TOJIIcaxapul 3 HU3bKOIO
MOJIEKYJISIPHOIO Macoro 3 pociuH [17, 18] Ta mo6i4H1 MPOAYKTH HEF0I03HO-TIAIIepOBO1
MPOMHUCIIOBOCTI [19], mpuBepTatoTh BENHKY yBary s 30epiraHHst (pyKTiB Ta OBOUIB.
[IniBKM Ha OCHOBI TEMIIENIONO3M JEMOHCTPYIOTh Kpalli BIACTUBOCTI Ta30BOTO
Oap'epy, ocobnmuBo misa kucHi [20]. TuMm yacom, Tremilenroiio3a MOXKE JETKO
MOENHYBATUCS 3 IHIIMMU MaTepiajaMd 3aBISKH Maliil MOJIEKYJSIpHIA Maci
reMILIeNIION03U Ta Jierkik nudysii. [IpoTe reminentono3a 4yTiuBa 10 HAAJIUIIKOBOI
BOJIOTOCTI, OCOOJMBO TMpU TPAHCHOPTYBaHHI B YMOBax XOJIOAHOTO JIAHIIOTA.
BononornuHanHs TeMilentoio3u MPU3BOAUTE 10 3HMKEHHS 11 3B'A3y10401 3JJaTHOCTI,
Mocjaadiioe CTPYKTYpPHY CTAOUIbHICTh 1 AUXaJIbHUNA Oap'ep TUIIBKM Ha OCHOBI
reMinentonosu [21].

Cepen 1HIIMX TOKPHUTTIB, IMIMPOKO BUKOPUCTOBYIOTHCS iCTIBHI MOKPUTTS, KOTPI
MaTh OOMEXKEHY Ta30NpOHMKHICTh. OJHaK, Takl IUIIBKM TMOBHHHI BIIMOBIIATH
MEBHUM OCHOBHHMM BHMOTaM: MPUNHATHI CEHCOPHI XapaKTEPHUCTHUKH, BiJMOBIIHI
Oap'epHi BIACTHBOCTI, XOPOUIy MEXaHIYHY MIIHICTb, JOCTaTHIO MIKpPOOIOJIOTIYHY,
O1oxiMiuHy Ta (13UKO-XIMIYHY CTaOLTBHICTh, 0€3MEYHICTh, HU3bKY BapTICTh Ta MPOCTY
TEeXHOJIOT10 iX BUpoOHuUITBa [22]. EhexTuBHICTh iICTIBHUX TMOKPUTTIB JJIsI 3aXUCTY
GPYKTIB 1 OBOYIB TaKOX 3aJICKUTH BiJl KOHTPOJIIO TOBIIMHU TOKPHUTTS IMiJl 4Yac
HaHeceHHd [12]. ToOro, iCTiBHI PO3YMHM [Jisi MOKPUTTS MOBUHHI PIBHOMIPHO
PO3MOAUIATUCS HAa TOBEPXHI OBOYIB, a MICIsl BUCUXAHHS YTBOPIOBATH MOKPUTTS, SIKE
Mae€ aJIeKBaTHY aJre3ir0, KOre3iro Ta MILHICTh JJI1 HAJIEKHOTO PYHKIIOHYBaHHS [23].
[cTiBHI TIIBKM Ta HNOKPHUTTA, SIK MPAaBUJIO, 0a3yrOThCA Ha 0i10JIONIYHMX MaTepianax,
TaKUX SIK OUIKH, JiMiau Ta nomicaxapuan. OCHOBHUMU MoOJIicaxapuiaMu, Kl MOXKYTb
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OyTH BKJIIOYEH1 J0 CKJIaay ICTIBHUX IMOKPHUTTIB, € KPOXMaJIb 1 MOXIIHI KPOXMAJIIO,
MOX1JHI  IEJIOJ03HM,  XITO3aH, IIEKTMH, aJbliHaTHI Ta  IHIN  KaMesl.
Kap6okcumerunmenonoza (KML) — € moxigHOIO LETIOI03M 1 MPUBEPTAE 3HAYHY
yBary HaykoBuiB. Komepiitnuii npenapar Semperfresh TM na ocHoBi KMI] ta edipis
KUPHUX KUCIIOT Caxapo3u, 3aCTOCOBYEThCS JJisl TpyIl [24], BullieHs [25] Ta 6aratbox
iHmmx ¢pykTiB. [lymnynan, mo3akiiTHHHUN TOTicaxapyu, 10 TPOAYKYEThCS TPHOOM
Aureobasidium pullulans, Takox 3m1aTHUN yTBOpIOBaTH iCTIBHI IUTIBKH, ajie HE OyB
IITMPOKO BUKOPHUCTAHMUM SIK MaTepiall sl MIOKPUTTS (PYKTIB 1 OBOUIB, IMOBIPHO, Uuepe3
MOro BUCOKY PO3UYMHHICTH y BOJl. OJTHUM 13 IPUKJIAIIB BUKOPUCTAHHS MyJUTYJIaHy SIK
T1pO KOJOIAY JJIsl MOKPUTTS € TIOJYHHUIIS Ta KiBi [26]. V ckianai iCTIBHUX MOKPHUTTIB
U1 PpyKTIB 1 OBOYIB BHKOPUCTOBYIOTh OUIKM TBapWMHHOTO (Ka3eiH 1 CHPOBATKOBI
O11K1) a00 pOCIMHHOTO (KYKYPYA3SHHH 3€iH, MIICHUYHUHN TJIFOTEH 1 COEBUM O110K)
noxokeHHs [27]. OnHak npu BUKOPUCTaH1 MOKPUTTSI HA OCHOBI CHPOBATKOBOTO O1IKa
JUIsE TIOJIOBXKEHHSA TepMiHy 30epiraHHs ¢pyKTiB Ta OBOUIB, Tpebda peTeabHO
KOHTPOJIIOBaTH TOBIIMHY HaHeceHHs [28]. Takox 30epeXeHHs SKOCTI CHapxkKi
MOJKJTBE 32 PaXyHOK aKTHBHOTO MMaKyBaHHS COIOJIIMEPOM ETHJICH-BIHIJIOBOTO CIIUPTY
(EVOH) nomapoBo. Ognak, EVOH nyxe 4yTiauBuil 10 BOJOTOCTI, IO 3MIHIOE HOTO
cTikicTh A0 mnpoHukHocTi Oz [29]. Tomy marepian EVOH tpeba komOinyBatu
METOI0M KOEKCTPY3ii 3 IHIIMMU MOJTIMEPHUMH MaTepiajlaMH, TAKUMHU K MOJIIPOMIEH
1 MOJIETUJICH, JJIsl MiABUIIEHHS Oap'€pHUX BJIACTUBOCTEH, a TAKOXK 3 BOJIOCTIMKUMHU
nonimepamu [30].

[{ikaBUM € TaKOX MO€AHAHHS MMOKPUTTIB Ta MaKyBaHHs JIJIs 30epiraHHs crapixki. 3
TaKUM MIJX0J0M IPOAHANI30BAaHO 2 PIi3HI €KCIEpUMEHTaIbHI TpoToKou. [leprmii
BKJIFOYAB YOTUPH BHUAU TOKPUTTIB Ha ocHOBI KMII[ Ta edipiB KUpHUX KHUCIOT
caxaposu, 130JIITY CHPOBATKOBOTO OlKa OKPEMO Ta 3 CTEapUHOBOIO KHCIIOTOIO,
edipaMu JKUPHUX KUCIOT MYJITyJIaHy Ta caxapo3u. BoHU CIpUSATINBO BIUIMBAIOTH HA
30epexeHHsl AKOCTI Ou10i cmapki Mg vac 30epiraHHs B XOJIOAWIBHHKY,
CHOBUIBHIOIOYH BTPATy Barv, yTBOPEHHs (p10JIETOBOTO KOJIbOPY Ha MOBEPXHI KIHUHKIB,
a TaKOX MIATPUMAIU 100pui 30BHIINIHIN BUTIIsA. OJIHAK, CYTTEBUX BIAMIHHOCTEH MiX
[IMMU TIOKpUTTSMU HE crocTepiranocs. [[pyruil excrnepuMeHT BKIOYaB YOTHUPU
3pa3ku: crnapka 0e3 TOKPUTTS (KOHTpPOJh), 3 TNokputTamM KMII, ymakoBaHi B
MJIACTUKOBY YIAaKOBKY Ta KOMOIHAIIIO TOKPUTTS Ta yIakoBKH. Bci 3pa3ku 30epiranucs
npu temneparypi 4°C. Y npyromy eKCriepuMeHTI BUSIBUIIOCS, O MOKPUTTSI HA OCHOBI
KMI] 3mMeHiye 3aTBepaiHHs B 0a3ajibHINA 4acTHHI crapiKi Ta CUHTE3 aHToIiaHiB. Lli
pe3yabTaTH, MIBUJIIE 32 BCE, BIIOOPaXKAIOTh 3/IaTHICTh TOKPUTTS JISTH SIK 3aXHCHHM
ra3oBuii O6ap'ep, MoIU(iKyIOUN BHYTPINIHIO aTMOC(Epy MUITXOM TiABUIICHHS PIBHSA
BYTJIEKHCJIOTO ra3y Ta 3MEHIIYIOYM pPIBEHb KHCHIO. Taki 3MIHM BIUIMBAaIOTh Ha
MeTaboiuHl MpoLecH, o OepyTh ydacTh y JirHiikamii Ta CHHTE31 aHTOILIIaHIB.
[TnacTkoBa ynakoBKa BUSBUJIACS HAHOUIBII €()eKTUBHUM TI1IXOI0M JIJIs1 30€pEIKECHHS
AKOCT1 O17101 crap:ki, OCKUIBKM BOHA IMOKa3ajia HalO1Ibllle CKOPOUEHHS BTPATH Barw,
4yJI0BO 30eperia sIKICTh 1 CIIOBUIbHIOBAA MPOIIECH 3aTBEPAIHHS.

Komb6inoBana o6poOka mokputts 3 KMI] Ta momieTuaeHOBOI yHMaKOBKH HE
MpHU3BeJia 10 MOJAbIIOr0 MOJIMIIEHHS SKOCTI CHap i, MOPIBHAHO 3 MaKyBaHHAM, 32
BUHSTKOM TOr0, 10 BOHO 3MEHIIWIO '"cipyBaTWil' BHIJIAJ yHaKOBaHOI CHApXi;
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OCTAHHE TOSICHIOETHCS TJISHLIEBUM €(PEKTOM, KN Hallae pO3YUH NJIsl MOKPUTTA Ha
noBepxHi 3pa3ka cnapxki. Cepel ycix po3MIIHYTHX CIOCOOIB 0O0poOKHM KOMOIHOBaHA
i mokputrts Ha ocHoBi KMI[ 3 miacTUKOBUM TMaKyBaHHSM  BHSIBHJIACA
Halle()eKTUBHILIOW s 30€pEKEHHS SKICHUX XapaKTePUCTHK CIHCIB OLI01 criapxi.
Xap4oBi MOKPUTTS MMO3UTUBHO BIUTUHYJHU HA SIKICTh CTIAap:Ki MUIIXOM CHOBUIBHIOIOYH
BTpAaTy BOJIOTH, 3MEHIIIYIOUH 3aTBEPAIHHS B TPUKOPEHEBIN YaCTUHI Ta CIIOBUIBHIOIOYN
pPO3BUTOK (piosteToBOTO 3a0apBieHHs. [macTrukoBa ymakoBka Maia 3HAYHUHN BIUIUB Ha
3MEHIIICHHS] BTPAaTW Bard Ta YNOBUIbHEHHS 3aTBEpJiHHS, ajie ii BIUIUB HA PEIITY
napaMeTpiB AKOCTi OyB MOAIOHMM J0 BIUIMBY XapuyoBHX NOKPHUTTIB. IloegHaHHs
YIaKOBKM Ta ICTIBHOTO TOKPHUTTS HE Jall0 >KOJAHMX JOJATKOBUX IepeBar s
CHap’KEeBUX 3a BUHITKOM TOTO, IIO MPOAYKT MaB SICKpaBIIUN BUIJISJ y CEpelHIN
YacTHHI cTebJi1a MOPIBHIHO 3 yIIaKOBAaHUM MTPOAYKTOM 0€3 MOKpUTTs [31].

3BUYaliHEe MAaKyBaHHsS 3MEHIIYE€ BTPATH BOJIOTH, KOJM SK YHNAKOBKAa 3
MO/IM(PIKOBAaHUM Ta30BUM CEPEIOBHILEM 3MIHIOIOUH aTMOC(Epy HABKOJIO MPOIYKTY,
3MEHIITYIOUYY IHTEHCUBHICTD JUXAaHHS, CTIOBUIHLHIOIOYHU 3MIHH, TTOB'S3aH1 3 JI03P1BaHHIM
1 CTapiHHAM, 3MEHIIYIOYH PICT MIKPOOPTaHI3MiB 1 30epirarouu Bl SIKICHI MOKa3HUKH,
AK1 CIIOKMBayl BBAXKAIOTh MapKepaMu CBIKOCTI. AJie ICHYBaHHs TakuX (DaKToOpiB, SKi
HEOOXI1JTHO BpaxOBYBaTH MPU BUKOPHUCTAHHI I[LOTO METOAY, HAIIPUKJIAJ], MPOHUKHICTb
wiiBku (O, CO,, BomsHa mapa) abo TemmepaTypa, IO POOUTh HEOOXiTHUM
BCTAQHOBJICHHSI ONTHUMAJIbHUX YMOB JUIsI KOKHOTO BUIY Ta HaBiTh COPTY OBOUIB, Ta
OCHOBHHM (paKTOp SIK OCTATOYHA YTHJII3AIlisl TAaKyBaJIbHUX MaTepiaiiB MPU3BOIUTH J0
€KOJIOTIYHUX MpoOJeM Ta JAOAATKOBUX BUTpaT Ha mnepepoOKy. Tomy mmpoko
BUBYAETHCA IIaKyBaHHSA Ha OIOJIOT1YHIA OCHOBI, aje I1edl HampsaM Tpeda
JI00TPaIlbOBYBATH Y€pe3 BOAOIOTIIMHAHHS 110 TTOCIA0IIOE CTPYKTYPHY CTaOUIBHICTD 1
nuxanbHuil Oap'ep miBkd. Cepenl 1HIIMX TMOKPHUTTIB, IMUPOKO BUBYAIOTHCS iCTIBHI
MOKPUTTS, AKI MO3UTHBHO BIUIMBAIOTh HA SKICTh CHApXKi CHOBLIBHIOIYH BTPaTy
BOJIOTH Ta PO3BUTOK (piosieToBOro 3abaprieHHs. [1nacTukoBa yrakoBka Majia 3SHAaUHUI
BIJIMB HA 3MEHILIEHHS BTPATH BarW Ta YMOBIJIHHEHHS 3aTBEPAiHHSA, ajie ii BIUIUB Ha
pEelITy mapaMeTpiB IKOCT1 OyB MOAI0HUM JI0 BIUIUBY Xap4OBHUX NOKPUTTIB. [Toe1HaHHS
YIAKOBKHU Ta ICTIBHOTO MOKPHUTTS HE JAJIO KOJHUX JOJATKOBUX TIEepeBar s Criapixi
32 BUHATKOM TOTO, 110 MPOAYKT MaB SICKpaBIIIMK BUTJIS Y CEPEIHIN YacTHHI cTeOa
MOPIBHSHO 3 YIIaKOBAaHUM MPOAYKTOM 0€3 MOKpHUTTs. OTKe, BUKOPUCTAHHS TOKPUTTIB
Ta YMaKOBKH HE JJO3BOJISIE KOMIUIEKCHO BUPIIIUTH MPO0OJieMy MOJOBXKEHHS 30€piraHHs
1 crabumizarii sIKOCTI cmapxi 1 moTpedye TMPOJOBKEHHS IOCHIIKEHb B IIHOMY
HaPSIMKY.
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EJJEMEHTH EKOJIOI'TYHOI KOHBEPCII B
TBAPUHHUITBI

I'ypcbkuii Irop MukoJiaiioBuy,
K. C.-T. H., JIOIIEHT, JIOIEHT Kadeapu ekosorii Ta 6e3neKu KUTTEATHHOCTI,
YMaHChKUI HaIllOHATBHUM YHIBEPCUTET CaIBHUIITBA

IlleBuenko Hatagisa OsekcanapiBHa,
K. €. H., IOIIEHT, TOIIEHT Kadeapu ekoorii Ta 6e3neKn KUTTEAITBHOCTI,
YMaHChKUI HaIllOHATBHUM YHIBEPCUTET CaliBHUIITBA

3MiHa KJIIMaTy ChOTOAHI — HalCEepHO3HIIA EKOJIOTIYHAa MpodiieMa, 3 SIKOIO
JIOBOJIUTHCS CTHKATHUCS JIIOJICTBY Ta SIKA 3arp0oKy€e J00poOyTy HACTYITHUX TIOKOJIIHHD.
['mobamizartiss mpu3Bena 0 IMBUAKUX €KOHOMIYHUX, COIIIATBPHUX 1 TEXHOJOTIYHUX
3MmiH. ['o0 Bce 1ie € MmocTiHOI0 MpoOJIeMolo, BiA SKOi cTpaxaaroTh moHaa 900
MUTBHOHIB JIFO/ICH Y BCbOMY CBITI. 3MiHa KJIIMaTy TpaHC(HOPMYy€e EKOCUCTEMHU TTAHETH.
1106 «yTpuMyBaTH MiABUIICHHS TJI00ANBHOI TeMnepaTypu Hikye 2 °C» Ta yHUKaTH
«HEeO0e3MEYHO» 3MIHHU KJIIMaTy, TEPMIHOBO MOTPI1OH1 IITMOOKI CKOPOUEHHS TJI00AIbHUX
BUKHUIIB [1].

CBITOBHI1 CEKTOpP TBAPWHHHUIITBA CTAHOBUTH 3HAYHY YACTKY aHTPOIIOTCHHHX
BUKU/IIB Y CBIiTI, aJie TAKOXK MOTPIOHO 3a3HAYMUTH, IO 1IN CEKTOP MOTEHIIINHO MOXE
3a0€3MeUNTH 3HAYHY YacCTKy HEOOXIJHUX 3yCWJIb 13 TOM AKIIEHHS HeOe3MeYyHUuX
BIUIMBIB. JIJIsi 1IbOTO TEPMIHOBO HEOOXIAH1 Y3TOJKEHI Ta KOJEKTUBHI il BCIX
3alliKaBICHUX CTOPIH CceKTopa o0 3a0e3NneunuTd peaiizalilo  ICHYIOUYUX 1
MEPCIIEKTUBHUX CTpaTteriid nmom'sikiieHHs. [lepir 3a Bce, 116 HEOOX1HICTh 3MEHIIIUTH
BUKUIM B I[bOMY CEKTOpPi Ta iX BIUIMB Ha HABKOJUIITHE CEPEIOBHUIIE, IO CTAJO
HAJ[3BUYAHO aKTyaJIbHUM 3 OTJISTY Ha TIOCTIMHE PO3IIMPEHHS Taly3i TBAPUHHUIITBA
1S 3a0e31eYeHHS MPOJ0BOJIBYOI OE3TEKH.

BinburicTe BUKUIIB MPHUIIaIa€ BIAMOBIAHO HA BUPOOHHUIITBO SUIOBUYMHH Ta MOJIOKA
BEIIMKOI poraroi xyaoou, mo 3abesneuye 41 1 20 % BukumiB cexropa [2]. 3 gyacom
3HAYHE TMPOTHO30BaHE 3POCTaHHS ILOTO BUPOOHHUIITBA TPHU3BENE 10 30UIbIIEHHS
YaCTKU BUKHUJIIB 11X 0OCSTIB.

OcHOBHI Ji)Kepeia BUKHUIIB raly3i TBApUHHUIITBA — I1€ BUPOOHUIITBO Ta repepooka
KOPMIB Ta YTBOPEHHSI OPTraHIYHUX BIJXOJIIB KUTTEIISIIBHOCTI TBAPUH, [0 CTAHOBUTH
B1AMOBITHO 45 139 %BUKUIIB Y CEKTOPI.

['Hiil XynoOu MICTUTh 0OaraTo KOPUCHUX TIOXUBHHUX PEUYOBHUH, SIKI MOXYTb
MOKPAIIUTH  BUPOOHMUIITBO  CLIBCHKOTOCIOAAPCHKUX  KYJIBTYp, 1  SBISIIOTHCA
OpPraHiYHOIO aJbTEPHATUBOIO XIMIYHMM A0OpuBaM. AJje THIH XyaoOu mnorpedye
HaJIeX)KHOT OOpOOKM Tepe] BHECEHHSM Ha CUIbCHKOTOCIOJIAPCHKI YT, OCKIIBKH
MICTUTh TOKCHYHI Ba)KKI METaJM Ta MAaTOT€HHI MiKpoopraHizmu. [Ipu HempaBHIIbHIMA
00po0611i, 30epiranHi a0 BUKOPHUCTaHHI THIM XyJOOM MOXe 3a0pyIHIOBaTH I'PYHTOBI
€KOCHCTEMHU, PIUKU Ta MiJ3eMHY MUTHY BOJY, TUM CaMHM BIUIMBAIOYM HA BCl YKUBI
opraHizmu moonusy [3].
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OnHuM 13 CIIeHapiiB BUPIMICHHS IIi€l MPOOJeMH MOXKE CTaTH KOMITIOCTYBAaHHS
rHoro. KommocTyBanHS € €QEeKTHBHUM METOJAOM OOpOOKM THOIO Xyaoom Ta
MakcuMi3amii WOro KOPHUCHOTO BIUIMBY IUIIXOM IOBTOPHOTO BUKOPUCTAaHHS Ha
CLTBCBKOTOCTIONAPCHKUX 3eMIsiX. Lle MacmTabHO 3a0X04Yy€ThCS K OHA 13 TPAKTHK
CTAJIOTO BEJCHHS CUIBCHKOTO TOCmojmapcTBa s  (QepMmepiB, SKi 3alMalOThCA
TBAPHUHHHUIITBOM.

OCHOBHOIO BUMOT'OI0 10 BUKOPUCTAHHS KOMIIOCTY B IPYHTI € CTYMiHb CTa01IbHOCTI
a0o0 3pinocTi, 1o nepeadavae cTablIbHUN BMICT OPraHigYHOT PEUOBHHM Ta BIJICYTHICTD
(ITOTOKCUYHHUX CHOJYK, a TaKoXK 30yJTHUKIB XBOpoO pociuH i/a6o TBapuH. Takum
YUHOM, BKJIMBO OLIIHUTH 3PUIICTh 1 SKICTh KIHIIEBOTO MPOAYKTY, 100 3aXHUCTUTH
BPO’Kaii 1 HABKOJIUIITHE CEPEIOBUIIIE.

Jns eeKTUBHOTO KOMIIOCTYBaHHS MOXXYTh OyTH BHKOPHCTaHI MIKpPOO10JIOT14HI
npernapatd. 3 METO BUBYCHHS €(EeKTHBHOCTI TaKUX IMPEMapatiB JJIA JAe30/0parlii i
3HE3apaKCHHS TBAPUHHUIIBKUX CTOKIB HaMH OyJIM JOCITIIKEHI TMEBHI acleKTH i
MIKpOO10JIOT14HOTO Tipenapary « Tamipy.

B pe3ynbrari CyO'€eKTHMBHOI OI[IHKM pe€3YyJbTaTIB JAHOTO EKCIIEPUMEHTY, MU
JIWAIUIA 10 BUCHOBKY, IO JaHWM JOCHI)KYyBaHUN MIKpOOIOJIOTIYHUN mMpenapar
3MaTHUM JI0 J1€30/10pallli TBAPUHHUIIBKUX CTOKIB 1, B IPUHIIUII, BOJOJIIE€ 3asIBICHUMHU
BJIACTUBOCTSIMU, ajie € IMEeBHAa HU3Ka (aKTOpIB, B SKUX 3ajie)KaTUME BEIUYMHA
peanizoBaHOrO Ol0JerpafaiiHoro MoTeHIianly. Mu BUAUIMIMA HACTYIHI: YMOBH
30BHIIIHBOTO CEPEIOBUINA, KOHIICHTpallis Mpenapary, (pepMeHTaTuBHA aKTHUBHICTH
ITaMiB KOHCOPIIIYMY MIKPOOPTaHi3MiB 1 METOJIUKa OOpOOKH, a TaKOXK XIMIYHUHU 1
(b13UYHMIM CKIIa]l CTOKIB.

[Ipo inTeHcudikaIio mporeciB MiKpoO10JIOTTYHOTO PO3KIIa/IaHHS THOIO Ta Mepexij
JIOHHOTO OCaJly B MIUJIKOAMCIEPCHUM CTaH y BapiaHTax 3 EKCIEPUMEHTAIBLHOIO
KOHIIEHTpaIli€o npemnapaty «Tamip» CBIAYMIO BiAYYTHE 3HIDKCHHSI PIBHA 3aliaxy,
BIICYTHICTh KIPKU Ha TTOBEPXHI CEpEIOBUIIA 1 BIICTOSTHOTO OcaAy Ha AH1 eMHOCTI. 111
pe3yJbTaTH TMOKa3ylOTh, 110 OOCST THOK 3MEHIIMBCS, BOJOTICTh 301IBIINIACH 1
B110yJ1ach roMoreHi3anisa cepeaouiia. CTpykTypa npo0 y MopiBHSAHHI 3 KOHTPOJIbHUM
BaplaHTOM O1JIbIII OTHOPI/IHA, HEMAE XapaKTEPHOI KIPKH Ta B'SI3KOr0 Ocany.

OTXxe, NPONMOHOBAaHMM HaMHM JO BHUKOPHCTAHHS MIKpOOIOJIOTIYHMIA Mpenapar
«Tamip» Moxe OyTM BHUKOPUCTAaHUM JUIsi MEpepoOKHM TBAPUHHULBKHX THOMOBHX
CTOKIB, aJl)Ke 11l penapar J03B0JII€ €PEKTUBHO MPUCKOPUTH MTPOIIECH 3HE3APAKEHHS
THOMOBHX CTOKIB.
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The purpose of this article is finding out the connection between the uniaxial
compressive and tensile strength and the material constants of the Coulomb-Mohr
linear strength criterion for various materials (rocks and concrete) with high strength
[1,2,3,4,5]

In the course of the research, an analysis was made of the dependence of the angle
of internal friction on the relative strength and specific adhesion of the strength for
uniaxial compression of concrete.

Under the relative uniaxial compressive strength, the ratio of the uniaxial
compressive strength of the rock R to its uniaxial tensile strength R, was taken, as

well as the ratio of the compressive strength of concrete Ry, to its tensile strength Ry

To determine the angle of internal friction and specific adhesion, the following
formulas were used [1, 2, 3]:
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[ Re=Ryr .
@ =arcsin| ——— |;
Rc+Ry

RC:2'C

Rr:

cos(p)

.. cos(p)
2 sin(g)+1’

g (1)

N

.sin(go)+1;

T ()

Here R and R, - respectively, the compressive and tensile strength of the rock;
¢ - specific adhesion, and ¢ - angle of internal friction.

When conducting research, we used the data presented in [4] related to rocks (table
1) and the strength of heavy concrete in compression and tension presented in [5] (table

2).
Table 1.
Uniaxial compressive and tensile strengths of rocks
Relative
Relative Relative tensile |specific Angle of

) compressive Rr adhesion  |internal

Varieties of rocks Correlatlor] RC strength ﬁ c friction
dependencies | strength —, . —_—,
Rr fractions of a Rr P
fractions of a unit | unit fractions | degrees
of a unit
Argillites, marls Rc=16Rr 16 1 2,00 61,93
pratties, Re=20 Rr 20 1 224 | 64,79
imestones

Clay sandstones Rc=18 Rr 18 1 2,12 63,47
Carbonate Re=21Rr 21 1 2,29 65,38
sandstones
Sandstones quartz Rc=25Rr 25 1 2,50 67,38
Other
sedimentary at Rc=12Rr 12 1 1,73 57,80
Rc<IMPa
Other
sedimentary Rc=20Rr-8 12 1 1,73 57,80
at Re>1 MPa
lgneous and Re=25Rr 25 1 250 | 67,38
metamorphic
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Table 2

Compressive and tensile strengths of heavy concrete of various grades

Ultimate . Ultimate tensile | Specific adhesion, A_ng_le of internal
Concrete class compressive h. MPa MPa friction @,
strength, MPa strength, degrees

B3,5 2,7 0,39 0,51 48,38
B5 3,5 0,55 0,69 46,75
B7.,5 55 0,7 0,98 50,73
BI10 7,5 0,85 1,26 52,79
B12,5 9,5 1 1,54 54,05
B15 11 11 1,74 54,90
B20 15 1,35 2,25 56,60
B25 18,5 1,55 2,68 57,71
B30 22 1,75 3,10 58,50
B35 22,5 1,95 3,31 57,19
B40 29 2,1 3,90 59,88
B45 32 2,45 4,43 59,07
B50 36 2,46 4,71 60,70
B55 39,5 2,6 5,07 61,22
B60 43 2,75 5,44 61,62
B70 50 3 6,12 62,47
B80 57 3,3 6,86 62,94
B90 64 3,6 7,59 63,32
B100 71 3,7 8,10 64,28

At the first stage of the research, an empirical dependence of the angle of internal

friction of rock and concrete ¢ on their relative strength was obtained

The research results are presented in figure 1.

R
Figure 1. Dependences of the angle of internal friction ¢ on relative strength R—C
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At the second stage of the research, an empirical dependence of the specific

: : _ R
cohesion ¢ on relative strength was obtained R—c
.

The results of the above research are presented in figure 2. The data presented in
table 1 and table 2 were used as initial data.

3,00
2,50
2,00
1,50
1,00

0,50

Relative specific adhesion,
fractions of a unit

0,00
0,00 5,00 10,00 15,00 20,00 25,00 30,00

Relative strength, fractions of a unit

Rocks Concrete

: : - . C :
Figure 2. Dependences of the relative specific cohesion R on relative
r

R
strength —<.
gth

At the third stage of research, we obtained an empirical dependence of the tangent

) . ) . R
of the angle of internal friction tg (go) on its relative strength R—C
r

As initial data, the data presented in table 1 and table 2, as well as in figure 1. The
research results are presented in figure 3.
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Figure 3. Dependences of the tangent of the angle of internal friction tg ((p) on

. R
relative strength —< .
Ry

At the same time, table 3 presents the results of curved using linear, polynomial
and power dependences.

In addition, table 3 also presents multiple correlation coefficients that characterize
the strength of the statistical connection between random variables and allow us to
evaluate the accuracy of the approximation.

Table 3.
The results of approximation of the strength characteristics of the rock
Correlation
coefficient,
fractions
of a unit

¢ =1,0405- % +44,249 0,9566

Ne | Characteristic Approximation. Formula

r

Rock internal R 2 R

1 | frictionangle ¢, | @ = —O,OSll-(R—CJ +2,6202-—C + 33,2970 0,9966
degrees r r

R 0,2601
@ =29,934- [—Cj 0,9897
RI’
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Continuation of Table 3.

C:0,068-%+O,8585 0,9898
Relative specific : 5
, |cohesion ¢/Re, | _ ¢ 0o13. (&) +0112- R 4 0 5077 0,9955
fractions of a r r
unit R 0,5553
c=0,4119-| £ 0,9956
Ry
RC
tg(¢)=0,0707-=%+0,7138 0,9931
The tangent of Ry
the angle of R\ R
3 |internal friction | tg(¢)=-0,0014- (—Cj +0,1133- =% +0,4187 | 0,9997
. R R
tg(¢), fractions
of a unit Re 0,903
tg(¢)=0,3638-| 2 0,9994
r

The performed researches allowed us to draw the following conclusions:

1. According to the data [2], the angle of internal friction of soils does not exceed
45 degrees, however, it was found that the angle of internal friction of rocks and
concrete is more than 45 degrees (table 1, table 2 and figure 1)

2. The most accurate connection between the angle of internal friction and the
relative strength of the rock can be described using a polynomial of the second degree.
In this case, the least accurate result was obtained using the linear function.

3. The connection between specific cohesion and relative rock strength can most
accurately be described using a power function. In this case, the least accurate result
was obtained using the linear function.

4. The most accurate connection between the tangent of the angle of internal
friction and the relative strength of the rock can be described using a polynomial of the
second degree. In this case, the least accurate result was obtained using the linear
function.

5. When approximating the dependences on the relative strength of specific
adhesion and the tangent of the angle of internal friction by power functions, the
exponents are close to 0,5. It is appropriate to note that the strength criterion of O.
Shashenko also includes an exponent equal to 0.5.
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BIIJIMB BOJIU HA KOHCTPYKIII MOCTY

Iappumyk Baaguciaas Boaogumuposuy,
KTH. 3aCTYITHUK I'OJIOBHOI'O iHmeHepa HpOCKTiB
TOB «MixxHapOoAHHI TPOSKTHUIA IHCTUTYT»

Cmoasik IBan AHaTosTiiioBHY
AcmipadT HarioHanbHMI TpaHCTIOPTHUM YHIBEPCUTET

KoOHCTpyKTHBHI €eMEeHTH MOCTIB MOCTIHHO MIiAJAI0THCA YUCICHHUM (haKTopam
PU3UKY, SIKI MPU3BOAATH 10 CKOpOUEHHS TepMmiHy ciyxOu [1]. Ilpuumnu 3HOCY Ta
MOIIKO/KEHHS  TIOB’sA3aHl 3 KIUJIbKOMa 3MIHHMMH, TaKUMU SIK CTapiHHS, KOPO3if,
PO3TPICKyBaHHS, IEPEBAHTAXKEHHS TPAHCIIOPTHUX 3ac001B, (PAKTOPU HABKOJUIIHHOTO
cepeoBuIIa, KIIIMAaT, BJIACTUBOCTI MaTepialiB [2].

BrnnuB BoaM Ha KOHCTPYKIIi MOCTY MOXXHA TOAUIATH HAa: MOCTOBE TOJOTHO,
MIPOTrOHOBY Oy/OBY 3ai300€TOHHUX MOCTIB, MPOTOHOBY OYy/IOBY METaleBUX 1
CTaJIe3aJ11300€ TOHHUX MOCTIB.

[Ipoi3Ha yacTHHA € HaOUIBII BPa3IMBOIO AUISHKOIO IIPOrOHOBOI OyJ0BU A0 BILIUBY
Bomu [3]. Ii enemenTn nepeOyBaloTh MiJ BIUIMBOM 1 KIiMarMyHuMX (akTopiB Ta
TUMYacOBUX HaBaHTakeHb. CaMe B KOMIUIEKC] IPOI3HOT YaCTUHU BUHUKA€ HANOUIbIIIe
nedekriB. [lomoBa Boga 1 CHIT, 1O PO3TaHyB, CKYMUYIOThCS Ha MOBEPXHI MOCTY,
CTBOPIOIOUH MEPEIIKOIU JIsl YYaCHUKIB JOPOKHBOTO PYXY, 3MEHIIY€EThHCS 3UEIIIICHHS
KOJIIC 13 moBepxHelo, 3poctae pusuk A TII. B kimiMatuuHux GakTopiB HA TOKPUTTS
€ HaiOLIpII 3HaYHUM. HaliyacTie Ha MOCTax 3aCTOCOBYIOTh MMOKPUTTS 3 MOPUCTOIO
CTPYKTYpOIO, TOMY BOJIa 3 TOBEPXHi MOCTYIOBO MPOCOYYETHCS BCEpEANHY ac(hanbTy Ta
30UpaeThCcsl HA PiBHI rijipoizossiiiHoro mapy [10]. ¥V 3uMoBwHil nepioj 3amep3aHHs
BOJIM I1]T IAPOM JOPOKHBOTO MOKPUTTSI, TPU3BOAUTH 10 KATACTPOPIYHUX HACHIIKIB:
PO3LIMPEHHS BOJIM NIPU 3aMep3aHHI pyiiHye acaiabT 3CEpeMHM, Ha MTOBEPXHI MOCTY
3'SIBIIIFOTBCA  TPIIMHUA, BUOOIHM, SMH Ta 1HII HepiBHOCTI (puc.l). UYepes 1e
MepecyBaHHS MOCTOM CTa€ HE3pPYYHUM 1 HeOe3NMeyHuM, a TEepPMIH CIIyx Ou
ac(haabTOBOTO MOKPUTTS CTPIMKO CKOPOUYETHCA. 3aMiHa ac(aibTy BUMAarae BEJIMKUX
BUTpAT Ta NEPEKPUTTS PyX, 110 BUKIUKAE YCKIATHEHHS JUIsl YYaCHUKIB JOPOKHBOTO
pyxy. 3ami300eToHHI KOHCTPYKIUi [4, 5] MOXYTb 3pyWHYBaTUCS MiJ II€I0 MOPO3Y.
beron MicTtuTh 3B’sI3HY BOMy 1 31 3HWKEHHsSM Temmeparypu Hikde 0 °C Boga
PO3IIMPIOETHCS 1 BUKIUKAE BIAIIAPYBaHHS KYycKiB OeToHy ToBuIMHOKO 10..20 MM

(puc.2).
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Pucynox 1 - lecdekt MocToBOrO mosiotHa.  PucyHok 2 - BinmapyBaHHS! KyCKiB
PylinyBaHHS 3 MOSBOIO TPIIIMH O0eToHy

[Ipu KOHTaKTI 0ETOHY 3 BOJHHMH PO3YMHAMH KHCJIOT YTBOPIOETHCS JICTKOPOIUHMHHHMA
OikapOoHAT Kambllil0, SKUA € arpeCHBHUM [Jisi OETOHY, a MPH HASBHOCTI BOJAU
PO3YMHSAETHCS B HIM 1 TOCTYMIOBO BUMHBAETHCSA 13 CTPYKTYpH OETOHHOTO KameH:0. Kpim
PO3YMHEHHSI CIIOCTEPITaeTbCsa 1 MPOTIKAHHSA XIMIYHOI KOpo3ii OETOHy TpH IbOMY
BUMHBAIOTHCSI COJII XJIOPUCTOTO KaubIito [6,7,8].

Cnopyly BBaxaloThb JOBTOBIYHOIO, SIKIIO BOHA 30epirae CBOIO EKCILTyaTalliiHy
3IaTHICTh MPOTSATOM PO3PAXYHKOBOTO TEPMIHY CIy>kOu. JIOBroBiuHICTH O€TOHY
3aJIeKUTh B JIBOX OCHOBHUX MOKAa3HUKIB — HEMPOHUKHOCTI Ta pIBHS KapOoHi3arlii
[11,12].

Bmuius Ha mporoHoBy Oy10BY METalIeBUX 1 CTaIe3a1300€ TOHHIUX MOCTIB MTPOSIBISIETHCS
y BUIISAIL €JIeKTpoxiMiuHOi Kopo3sis (puc.3). Ilinm dyac ekcrutyararii OUIBIIOCTI
KOHCTPYKIIA MK JBOMa METaJlaMH, SIKI KOHTAaKTYIOTh, BHHHMKA€ EJIEKTPOXIMIYHA
B3aeMoisa. OAuH MeTal NMepeTBOPIOETHCS B aHO/I, 1HIINI — B KaToA. AHOJ KOPOIYE,
katox —Hi [11,12].

Pucynox 3 — Kopo3is metany
[loTpamuisiHHsT BOAM dYepe3 TIAPOIZJAIII0 MOXKE TMPU3BECTH J0 PpPyHHYBaHHS
BOJIOBIJIBITHUX TPyOOK. BHaciok 4oro Boja MpocouyeThCsl HABKOJIO 3pYHHOBAaHUX
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TpyOOK 1 momagae Ha OOKOBY MOBEPXHY OajoK MPOTrOHOBOI OYIOBH 1 CYIIHHOIO
CMYTOIO CTIKA€ MO MOBEPXHIi (puc.4).

Pucynok 4 — PyitHyBaHHS BOJIOBIIBITHUX TPYOOK

OcranHiMH pOKaMH HOBO30YJIOBaHI MOCTOBI JIPEHAXHI CHCTEeMH pa3oM 13
J0JIATKOBUMH aKcecyapamMi 3HAYHO YHUKAIOTh CKYITYEHHS BOJU B yCIX KPUTHUYHUX
TOYKaX MOCTY Ta B mapax ac(anpTy. Moro yTpuMaHHs B yCiX 4acTHHAX MOCTY, aGo
HETPaBUJILHUHN BIJITIK, BUKJIMKA€E KOPO3it0 CTaji Ta OETOHY.

Otxe, Boja, 0e3 skoi He Oysno O KUTTS, MOXE 3HAYHO CKOPOTUTH TEPMIH CIIyKOU
MOCTOBOI KOHCTPYKIIii. PekoMeHal1ii 111 3MEHILICHHS BIUIMBY BOJIM Ha KOHCTPYKIIIIO:

o MPOCKTYBATH MOCTH, HE HEXTYIOUN BUMOTaMHU HOPM JI0 TIOB30BXKHBOTO HAXUITY
[1];

o BJIAIITYBAHHS T1IPO130JIAIIIT 3 JOTPUMAHHSM MPaBUIT TEXHOJOTIT [9];

o 3aXMCT 3a11300€TOHHUX Ta METAJIEBUX KOHCTPYKLIN 31MCHIOETHCSA 32 PaXyHOK
3aXHMCHUX TMOKPHUTTIB 200 MIJBUIIEHHSAM IIIJIFHOCTI Ta MIITHOCTI Matepiany [13];

o OpaBWIbHO Ta Npo(deciiHO BCTAHOBIIEHI JPEHAaXKHI CHUCTEMH TapaHTYIOTh

17IeaTbHUN APEeHaX BOJIU 3 YCIX YaCTUH MOCTY Ta IIapiB ac(asibTy, a TaKOX 3a0e3neuye
TPUBAJIMM TEPMIH CIY>KOU BCIX YaCTHUH KOHCTPYKIIIi MOCTY.
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1. JBH B.2.3-22:2009 «Cnopyau Tpancnopty. Moctu ta Tpyou. OCHOBHI BUMOTH
MIPOEKTYBaHHS.
2. JCTY-H b B.2.3-23:2012 «HacranoBa 3 OILIHIOBaHHS 1 IPOrHO3YBaHHS
TEXHIYHOTO CTaHy aBTOJOPOKHIX MOCTIBY.

40



ARCHITECTURE, CONSTRUCTION
INFORMATION ACTIVITY AS A COMPONENT OF SCIENCE DEVELOPMENT

3. CnpaBouHoe mocoOue JOpOKHOMY (MOCTOBOMY) MacTepy IO COAEpKaHHUIO
MOCTOBBIX COOPYXEHHI Ha aBTOMOOMIBHBIX foporax. — M.: PocaBTomop, 1999. — 243
C.

4, PexoMeHaiu 1O PEMOHTY JKEJI€300€TOHHBIX MOCTOB (KOHCTPYKTHUBHBIE U
texHojoruueckue pemenus) / 'unpogopHUU; IBHTU Munastonopa PCOCP. — M.,
1984. -70 c.

5. PekoMenpannu TO PEMOHTY TOBEPXHOCTEH KENe300€TOHHBIX 3JIEMEHTOB
MOCTOB C UCIIOJIb30BaHUEM CpeacTB MexaHu3amuu / Munastonop PCOCP. — M., 1986.
—-43 c.

6. bnixapcekuii  3.51. BrumB koposii OeToHy Ha poOOTy 3ai1i300€TOHHUX
KOHCTpPYKIIiH // 30. Hayk. npaub: byaiBensHi konctpykiii. — K.: HAIBK,1999. — pun.
50. — C.307-308.

7. bnixapcekuii 3.41., ['marona I.1., Xminp P.€. MinHicTh O6€TOHHUX €JIEMEHTIB 11T
JI€I0 arpecHBHOIO cepenouina // 30. Hayk. mparlb: /[iarHOCTHKa, JOBrOBIYHICTh Ta
PEKOHCTPY-KIIisl MOCTIB 1 Oy1iBeIbHUX KOHCTpYKUIK. — JIbBiB: Kamensp, 2002. — Bur.
4. —-C.30-37.

8. bmixapcekuii 3.5., Xmume P.€., BamkeBuu P.B. MinHicTh BiZHOBIECHUX
3a11300€TOHHUX OAJIOK, MOMIKOPKEHUX BHACIIOK BIUIMBY arpeCUBHOTO CEPEAOBUILA
// 36. nayk. npaub: byaiBensHi koHcTpykii. K. 2. — K.: HAIBK,2003. — Bum. 59. —
C.74-79.

9. be36abiueBa O.1. CyuacHi KOHCTPYKTHBHI 1 TEXHOJIOT1UHI PIIIIEHHS MOCTOBOTO
MOJIOTHA aBTOJOPOXKHIX MOCTIB 13 €(DEKTUBHUMH BapiaHTaAMH T1IPOi30JIALIHHOTO
3axucty / O.l. be3babiueBa, K.B. bepexna, E.B. XKnantok // Becthuk XHAY.—
2002.— Ne 19.— C. 142-144.

10. Coopynu TtpancnopTy. I[IpoekTyBaHHS Ta BIAIITYBaHHS T1IPOI30JISIIiT
3anmizo0eToHHUX MocToBux crnopyn. BBH B.2.3-218-197- 2005. — (Yunuwmii Bixg
2005.07.01). Hara npuiinarts, 01.06.2005. 3aTBepmxyrounid TOKYMEHT, Haka3 Bij
27.05.2005 Ne 213.- C.

11. Excmnyarariist Ta pekoHcTpykuis MoctiB: Hapu. noci0. / H.€.CrpaxoBa Ta 1H. -
K.: TpancnoptHa akagemis Ykpainu, 2002. — 408 c.

12.  Jyuxo WM.M., Tnarona 1.1, Hazapepuu B.JI. MeTony TiBHIIEHHS KOPO3iiHOT
CTIAKOCTI Ta JOBFOBIYHOCTI O€TOHHUX Ta 3a71300€TOHHUX KOHCTPYKI[HN 1 COpYAd. —
JIpBiB: Kamensip, 1999. — 229 c.

13. Kopanp ILM., Jlyuko H.M. TIlpoGnemMu JiarHOCTMKM Ta pereHeparii
aBTOJOPOKHUX MOCTIB YKpainu /36. Hayk. mp. JliarHOCTMKa, IOBTOBIUHICTH Ta
pereHepaiisi MOCTIB 1 OyAiBEJIbHUX KOHCTPYKIIN 13 3aCTOCYBaHHSIM CydYacCHUX
TEXHOJIOT1H Ta MarepianiB. -JIbBiB: Kamensip, 1999. - Bumn. 1. - C. 48-58.

41



ARCHITECTURE, CONSTRUCTION
INFORMATION ACTIVITY AS A COMPONENT OF SCIENCE DEVELOPMENT

BUKOPUCTAHHSA OB’EMHUX 'EOPELIITOK IIPHU
PEMOHTI 3BEMJIAHOI'O TIOJIOTHA

I'pumenko Tamapa MyciiBHa,
CTapmvi BUKIana4 kKadeapu OyIIBHHUIITBA Ta €KCILTyaTallii aBTOMOOTFHUX JOPIT,
XapKiBChKHI HAIIOHAILHUNA aBTOMOO1THHO-TOPOXKHIN YHIBEPCUTET

B mpomeci ekcrutyaTaifii aBTOMOOUIBHMX JOpIT MOPYIIYETHCA CTaOLIbHICTD
3eMJITHOTO TojioTHa. JledopMmaliisiM nepeayoTh TpUBaji BHYTPIIIHI MPOLECH, SKi
3HUKYIOTh MIITHICHI TIOKQ3HUKH TPYHTIB 1 CIIPHUSAIOTH YTBOPEHHIO OCJIa0JIEHUX 30H B
TUIl 3eMJISHOrO TmMoJioTHA. [HOmI Ha mepmuil noriasx JpiOHI TMOPYIICHHS 1
MOIIKOJIPKEHHS MePEPOCTAIOTh B AE(PEKTU, CTBOPIOIOTH aBapiifHi CUTYallii 1 TATHYTh 32
c00010 3HAYHUM €KOHOMIYHUM 30UTOK [1, 2].

[IprunHamu OiMbIIOCTI J€PEKTIB, IO BHHUKAIOTh B IPOIECI EKCILTyaTarli
aBTOMOOUIBHOT JIOPOTH, € aTMOC(EPHI OIMa/iu, 10 MPOCOUYIOTHCS Yepe3 MOKPUTTS 1
y3014usi, a TaKOk BOJa 110, 3aCTOIOETHCS HA y3014usX, B KIOBETaxX 1 pe3epBax 4epe3
He3a0€3MEeUEHICTh MOBEPXHEBOTO CTOKY; 3BOJIOKEHHSI I'PYHTIB HACHUILy BHACHIIOK
KAMUISIPHOTO MIJHATTA TIPYHTOBHX BOJ 3 OOBOJAHEHOI OCHOBH; BOJa, SfKa
MEePEMIIIAETHCS B PE3YJIbTATI MIrpallii BOJIOTH /10 PIBHS IPOMEP3aHHS, 1 T. 1.

B pesynbrari nepiogMYHO MOBTOPIOBAHMX LMKJIIB IMPOMEP3aHHS 1 BIATaBaHHA,
3BOJIOKEHHSI 1 BUCUXAHHS 3HUKYETHCS OIIp TPYHTY 3pylIeHH:o [1].
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YBaHHs 3EMJIIHOTO ITOJIOTHA
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Pucynoxk 1 17IH

['eocunTeTnyHi  Marepiagd B~ MDKHApOAHIM  mpakTuil  OyAiBHUITBA
3aCTOCOBYIOThCS TPUBAJIUH Yac i 00JIaCTh iX 3aCTOCYBaHHS JOCUTH IITUPOKA.

['eoTexcTUili — TOHKI BOJONPOHUKHI, €aCTUYHI MOJIOTHHUINA, OTPUMAaHI IUISIXOM
00’€THaHHS HUTOK 200 BOJIOKOH 3 CHHTETUYHOI CUPOBUHU. [ '€0TEKCTHII MOUIAIOTHCS
Ha: HETKaH1, TKaHi, IIETEHI.

BaxxnuBuM apryMeHTOM Ha KOPUCTh 3aCTOCYBaHHS TEOCUHTETUYHUX MaTepialliB €
rapanTiss SKOCTI OyMIBHUIITBA, 301IBIICHHS MIKPEMOHTHUX CTPOKIB CIIOpYJ Ta
3HMKEHHS eKCILTyaTalliliHUX BHTPAT.

O06'eMHI peUITKY YaCTO BUKOPUCTOBYIOTh OCTAHHIM YaCOM JJIsl 3MILHEHHS KPYyTHX
CXHJIIB 1 yKOCiB. ['eoperiTka — 11e THy4YKHil KOMITAKTHUN MOYJIb, IO CKJIaTa€ThCs 31
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CKPIIUICHUX MiX COOOI0 IJIACTUKOBUX CTPIYOK, SKI YTBOPIOIOTH B PO3TATHYTOMY
MOJIO’KEHHI TMPOCTOPOBY KOMIPKOBY KOHCTPYKIIIO 13 3aJaHUMH T€OMETPUYHUMHU
MOETHAHHSAMHU 1 po3Mipamu. [eopemniTku CTiliki g0 [ii  yabTpadioleToBOro
BUIIPOMIHIOBAHHS, MPICHOI 1 COJIOHOI BOJAU, XIMIYHOTO BIUIUBY I'PYHTY 1 arpeCUBHHX
CEPEeNoBHUIl, KpiM TOTrO, MaTepiaJl JAOBTOBIYHWUN, HETOKCHYHHA 1 EKOJOTIYHO
Oesmeunuii. Taki peHIIITKA PO3TATYIOTh PIBHOMIPHO IT0 MIOBEPXHI CXUITY 1 KPITIIATH 3a
goromoroo [-momionuxuux ankepiB. Ocepenku 00'€MHOT PEUIITKH 3aMOBHIOIOTHCS
IPYHTOM, IeOcHeM a0o iHIIUM Matepianom [2, 3].

1 — 3BapHi 1IBH; 2 — T€OCMYTH;
A 1B — noBxuHa 1 mupuHa MOAyJs (A — HaPSMOK PO3TITyBaHHS);
Ao 1 Bo — 10oBXHWHA 1 IMpHUHA MTAKETa;
a1 b — po3mip ocepenKy 1o JiaroHajsx B HAPSIMKY JOBXKHHH 1 IIUPUHU;
a1 — po3Mip CTOPOHM Ocepeika; h — BUcoTa reopelniTky (IUprUHa T€0CMYTH )
PucyHnok 2 — 3aranpHa cxema reopeiiiTok B pooodomy (po3TSIrHyTOMY) CTaH1

(a) 1 TpaHcOpTHOMY (CKJIaJIeHOMY) cTaHi (0)

['eopenriTku BUTOTOBISAIOTH iX 3 MOJIMPOMNUIEHY 1 MOJIETUJIEHY, a MPUHLHMI il
MoJIsira€ B 3YEIUIEHHI 3 OCEepeJKaMM TEOpEeIliTKH 3epHUCTOrO HamoBHIOBaya. B
pe3ysbTaTi MIIHOTO 3YeIUIEHHS pelliTKa YWHUTh Omip 3CyBy Hacumy B
TOPU30HTAILHOMY HaNpsMKY, 3MILHIOIOUYMA TUM CAMHUM M'SKHUI TPYHT.
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['eopermniTka MOXe €KCIUTyaTyBaTHCs MpU TemmepaTypi Bia Minyc 65 °C go 50 °C
IpyU BIUIMBI yJIbTPadioleTOBOrO0 BUIPOMIHIOBAHHS, B YMOBAaX KOHTaKTy 3 BOJOIO,
0ETOHOM, TPYHTOM 3 TTIOKa3HWKOM kuciaotHocTi pH =4 + 11 [1, 4].

['eopemriTku 3aCTOCOBYIOTH IS 3MILHEHHSI YKOCIB MaricTpaleil, y30id4 a Takox
utst (hiKcarlii KpyTUX CXWITIB. 3aBASIKA 3aCTOCYBaHHIO T'€OPEIIITKH 1 HAIIOBHEHHIO ii
NPOHUKHUMHU MaTepiajlaMu, CTIMKICTh CXWJIIB A0 epo3ii 30imbiryerbes. Kpim Toro,
BCEPEIMHI OCEPENIKiB PEIITKH yTBOPIOETHCS PIBEHb BOJOTOCTI, CIPUSTIMBHMA IS
pocTy pocHHOCTI. Lle 101aTKOBO 3MIIHIOE BEpXHIH IIap TPYHTY 1 pOOUTH MOBEPXHIO
CXHJIIB ITICJIsI BAKOHAHHS 3eMJITHUX POOIT ecTeTHYHOIO [5].

3anexkHo BiJ] nepeadadyBaHUX YMOB BIUIMBY BOJIM Ha YKIC 1 HOTO 3aKJIa/ICHHS MpU
3MIIHEHH] YKOCY T€OpelIiTKaMid MOXKYTh OyTH BUKOPUCTaHI HACTYITHI HAITOBHIOBAYI:
POCIIMHHUN TPYHT, MIHEPAJIbHUI NTUCKPETHUM MaTepiaji, MOHOJITHUM MiHEpalbHUN
matepiain [4].

B okpeMux Bumaakax ciiJ KOMOIHYBaTH HAIOBHIOBaul: HANpUKJIAA, OCEPEIKU
reopelIiTOK Ha y30144l 3alOBHIOIOTH II€0EHEM, HAa MOBEPXHI YKOCY - POCIMHHHUM
I'PYHTOM, B HWKHIM MIATOILTIOBaHIN YACTUHH YKOCY - MOHOJIITHUM LIEMEHTOOETOHOM.

[Ipn BUKOpPHCTaHHI JUCKPETHOTO 3allOBHIOBAYa IMOBHHHI 3aCTOCOBYBATHCS
nepdopoBani reopenriTku [6].

Jist 3a0e3neueHHs JpeHaky KOHCTPYKIIi 3MIHEHHS 1 3aXUCTY TPYHTY YKOCY BiJl
PO3MHUBAHHS 3aCTOCOBYIOTH MIJCTHIIAIOUNI MPOIIAPOK 3 HETKAHOTO T€OTEKCTUILHOTO
MaTepially, IKUi IpU3HAYaI0Th BUXOISYM 3 HOT0 XapaKTEPUCTHK 1 B 3aJI€KHOCTI Bl
MaTepially 3all0BHIOBAYA.
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Pucynox 3 — KoMriekcHe 3MilHEHHS YKOCY HACHITY 1 KIOBETY Ha OCHOBI
TEOPEIITKY 13 3aCTOCYBAHHSIM Y SKOCTI 3alIOBHIOBaYa POCIMHHOTO TPYHTY 3
MOCIBOM TpaB 1Mo MOBEPXHI ykocy (1) 1 medeHto Ha y3014di 1 B KIOBETi (2)

3aCTOCYBaHHs 3allOBHIOBaYa 3 POCIMHHOIO TPYHTY PEKOMEHIYETBCS B THX
BHIIAJKaX, KOJU ITOBEPXHEB] MOTOKH TPUBAIOTh HE OLIbINe 24 IO/ 1 MaIOTh MIBUAKICTH
MeHIIe 6 M/C 3 BUKOPUCTaHHSIM Y SIKOCTI HPOIIAPKY HETKAHOTO T€OCHUHTETUYHOIO
Marepiainy.

['eopenniTky 3 BEIMKHMM OCEPEIKOM 3a3BMYail BUKOPUCTOBYIOTH JJI 3MII[HEHHS
VKOCIB 13 3ajiiraHHsM MeHme 1:1,75 1 moMipHOIO I1HTEHCHBHICTIO CTOKY. Jlis
3MIIHEHHS YKOCIB, III0 MaloTh 3ajsiraHHs Ouibie 1: 1,75 abo mianarThCS BIUIMBY
30CEPEMKEHOT0 OTOKY, CJI1JI 3ACTOCOBYBATH I'€OPEIIITKY 31 CTAHIAPTHUM OCEPEIKOM.

MiHiMalibHa BUCOTA CTIHKHU (TTTMOMHA OCEPEKY) T€OPEIIITKA TPU BUKOPUCTAHHI B
SKOCTI 3all0BHIOBaYa POCIMHHOTO TPYHTY CTaHOBUTH 7,5 CM 3a YMOBH, IO B TPYHTI
yKoCy Oyzie pO3BUBATHUCS KOPEHEBA CHCTEMa POCIIMH 1 3aKJIaJJaHHsl YKOCY CTaHOBHTD
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menme 1: 1,75. Jlns ykociB kpyTimie 1: 1,75 HeoOxiaHa riimOuHa ocepeKy MOBHHHA
Ooytu He menme 10 cm. ['mubuny ocepeakiB Oinbmie 10 cM ciig mpuiiMatd Tpu
03€JICHEHH1 YKOCIB HACHIIIB 3 BEJIMKOYJIAMKOBHUX TPYHTIB, a TAKOX 3 OJHOPO3MIPHHUX
MICKIB SIK1 TIOTAHO ITiITAaI0ThCS yIIIiJ'IBHeHHIO

HpH npOBeJ:[eHm poOIT MO 3MIMHEHHIO YKOCIB HACHWITB, MMOBEPXOHb CXMUJIIB,
KIOBETIB 1 KaHaB 3 JIONOMOIOI0 OO'€MHHX TEOpEUITOK HEOOXiHO MONepeaHbO
pEeTeNbHO MArOTYBaTH MOBepXHIO. [loBepXHs, MOBUHHA OyTH CIJIAHOBaHA, a YXUIH -
BIJIMOBIAATH MpOoeKTHUM. [loBepxHsi MOBMHHA OYTH PiBHOIO, 0€3 BUIUMHUX PI3KHX
NorIMOJIeHB; PO3Mip TPYAOK TPYHTY HE TIOBHHEH TepeBUlyBatu 5-10 cM B miameTpi.
['pyHT, SKWII BHUKOPHUCTOBYETHCS IJIA 3aCHITAaHHS, MOBUHEH OyTH YIIUIBHEHUH 10
HeoOX1qHUX 3HadyeHb. OcoONMMBY yBary HEOOXITHO MNPUIIIUTH TepudepitHomy
3aKJIaJieHHI TeOTEKCTWIIO B TpyHT. KpalioBli 4acTWHM TE€OTEKCTHUIIIO MOBWHHI OyTH
HaJ(IHO 3aaHKEPOBaHI 1 MPUCHUIIAHI TPYHTOM, 11100 YHUKHYTH 3aTiKaHHS MOBEPXHEBUX
BOJI i1 TE€OTEKCTUIIb.

Pucynox 4 — Cxema 3akpinHoi TpaHiiei

Jist  ykimamaHHsS TEOpennTKA i KpaliHI OCepelKd HaAsIraloTh Ha aHKEpH,
PO3TATYIOTh TEOPENITKY B HANIPSIMKY YKOCY 1 3aKPITUTIOIOTHh HAa MPOTUIICKHIN CTOPOHI
aHKepaMH, CYCIJTHI CEeKI[ii TaKOX TIOMEepPEeaHhO 3’ €IHYIOTh aHKEpaMH, IICIsS YOTO
BUKOHYIOTh OCTAaTOYHE 3 €JHHAHHS CHEHIaIbHUMHU CKpIKaMd 3a JIOMOMOTOIO
CTeIuiepa B KOKHOMY OCEPENIKY B IEKUIbKOX MICIISIX IO 11 BUCOTI uepes 2,5 ¢M [6, 7].

AHKEpH B 3aJIEXKHOCTI BIJl ICHYIOUMX TPYHTOBO-TIAPOJOTIYHUX YMOB MOXYTb
BCTAHOBJIIOBATUCS TUIBKH y OpIBKM 1 MIJOIIBH yYKOCY a00 PIBHOMIPHO MO MOBEPXHI
YKOCY.

Posmonin  3amoBHIOBaWa BUKOHYIOTH 3a JONOMOTOIO  €KCKaBaTopa abo
HAaBaHTA)XyBaya 3BEpPXY BHHU3 CIOCOOOM «BiA ceOe», He JOMYyCKAIYH TMaJiHHS
Marepiany po3mipom Oinbiie 40 mm 3 Bucotu Ouibine 0,5 M, TPyHTY 1 MIIIAHO-
rpaBiiiHO1 cywmimi — 3 Bucotu Ounbine 1,0 m. IlmanyBaHHS maTepiady BHUKOHYIOTH
BpYyuHY, a00 IMjaHyBaJIbHUKOM Ha 0a3l €KCKaBaTopa, YIIUIbHEHHS - 3a JIOIMOMOTOIO
py4HUX TpaMmOiBOK abo BiOpormuT Macoro 10 100 kr.

Bucora mapy marepiany 3aloBHIOBaua B YIIIJIBHEHOMY CTaHI 3a YMOBH 3aCUIIKU
POCIMHHUM TPYHTOM a00 MICKOM MOBHUHHA MIEPEBUIIYBAaTH BUCOTY T'C€OPEIIITKA Ha 3
CM, MPHU 3aCUMIl KPYNMHO(PpaKIIHHUM MaTepiaioM — Ha 5 CM.
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3acTOCyBaHHSA TEOPEIITOK J03BOJIIE 3MEHIIUTH OOCAT 3aCTOCYBAaHHS IMPHUBI3HUX
MaTepiaiiB abo 3aMiHIOBAaTH iX OLIbII JEHIEBUMH MICHEBUMH Matepianamu. s
VKIaJaHHS Ta 3acHIaHHS TEOPENNTOK HE TOTPIOHO CHeIiaNdbHOI TEXHIKH,
BUKOPHUCTOBYIOTHCS 3BHUAliHI B IOPOKHHOMY OYAIBHUIITBI €KCKaBaTOPH, OyJIb03EpU
Ta HaBaHTaXyBadi. MOyl TeOpelliTKH KOMMAKTHI 1 Jerki, He BHUKIUKAIOTh
TPYJHOILIB IPU PYYHOMY TMIEpEHECEHH] 1 YKJIaIaHHI.

3MIIIHEHHSI YKOCIB 1 CXWJIIB TEOpPEUIITKAMU € OUIbII TEXHOJOTIYHUM 1 MEHII
TPYAOMICTKMM, HDK IHIIMMH MeToJaMH. BHcoka TepMiuHa 1 XiMIYHa CTIHKICTh
TCOCMHTETUKH TrapaHTye OaraTopiyHUN TepMiH CIIykO0u reopemnTku. Ha cxwuiax,
YKPIIJICHUX TE€OPEIIiTKO0, BIAIITOBYIOTh POCIMHHUN IIap 3 IOCIBOM TpaB, 1110 HAJa€
JI0p031 IPUBAOIMBUM 30BHIINIHIN BT [7].
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ACHEKTH BIIVIMBY NCUXIYHOI AISSJIBHOCTI HA
310POB’A

Kon Crozanna MukoJiaiBHa

K.0.H., IOIIEHT,

noteHT kadeapa anaroMii ta diziosorii moauan iM. A.P . CunenpHUKOBA,
XapkiBCbKUIl HalllOHANBHUN nieaaroriyHuil yHisepcuret iMeHi I'.C.CxoBopou,
XapkiB, Ykpaina

Konu Birauiii IlaBioBu4
K.0.H., IOLIEHT,
noteHT kadeapa anaromii ta dizionorii moauan iM. A.P . CunensHUKOBA

Anpapycenko Jlrogmuia FOpiiBaa

3n00yBauka piBHS OakaiaBp

(bakyJIbTeTy MPUPOAHUYOT, CTIEIIaT130BaHO1 Ta 3/I0POB'I30€peKyBAILHOI OCBITH
XapKIBChKHI HalllOHAJIbHUI niefgaroriynuii yHisepeuteT imeni I'.C.CkoBopoau,
XapkiB, YKpaiHa

Anotanis. Koy C. H., Koy B.Il., Andpycenko JLIO. YV pobomi o62060proemubcs
3HAYEHHS eMOYIlL, 3HAYEHHs NCUXIYHO20 CIAHY Ma NOOI, W0 8I00Y8aomuvcsl, y NPosisi
CUMNMOMIE 20CMPUX PECNIPAMOPHUX 3AX60PI06AHD, GNIUE NCUXIYHOL OIIbHOCMI HA
300p0o8’s moodunu. . Iinomanramo-cinoghizapno-aopenanosa cucmema SNIUBAE Yepes
EeHOOKPUHHY CUCmeMy Ha 6CI cucmemu Op2anisMy, HA 300p08’si md HNOBEOIHKY.
Ilpusedeno npuxnadu 6NAUBY HCUMMEBUX CUMYAYIU HA 300PO8 5.

Knwuogi cnosa. 300pos’s, npoginakmuxa, mpusoichHicms, cmpec.

VY cydacHOMY KMTTI Yy JHOJUHHU, OCOOIMBO Y YKpaiHLIB, 3 sIBUJIACS HU3KA IPUYUH
JUTSI HETAaTUBHUX MEePEKUBaHb, HETATUBHUX €MOIIi (Y 3B’ 513Ky 13 BIHHOI0), 1110 BIIUBAE
Ha HasIBHUHM BUCOKUI PIBEHb TPUBOXHOCTI, TPUBOTH, III0 MOKE MMPU3BECTH J0 CTIpECcii
[3, 4, 7-12, 14, 15, 18, 20, 21], 3HMKEHHS MpaIe31aTHOCTI, CAMOHAKPYYyBaHHs Ta
3axBOpIOBaTh [24-26]. ToMy akTyalnbHHM € MHUTaHHSA iX nmpodinaktuku [1, 2, 5, 6, 13,
16,17, 18, 19] Ta BIIMBY MCUXIYHOI JISTTBHOCTI HA 370POB’ S JIFOIMHH.

OcHoBHa yactuHa. Teopis mpo Te 110 Bci XBOpoOU Bij HEPBIB HE HOBA. OCh TIIIBKU
MaJjio XTO TOB'SI3y€ 11 13 3BUUAHUMHU 3aXBOPIOBAHHSMH, TOCTPUMH PECIIPATOPHUMHU
BipycHUMH 1HGeKIisMu. Haityacrtime mOsICHIOIOTh 3acTyly 3BUYHUM: “Y MeHe
HEXXHTb, TOMY 1110 Ha MEHe UXHYB KoJsiera Bacs ta iHdikyBaB MeHe. YacTka npaBau y
naHii gymil €. JIiicHO, y 9acTO HEXKUTh TOMY, IO Ha Tebe XTOCh “uXxHYB”. Aje HE y
OyKBaJIbLHOMY 3MICTi, a y IIEPEHOCHOMY.

HexuTh Moke BUHUKATH BiJl 00pa3u - 1eil (hakT HayKOBO MOSICHUIIU CIIELIAIICTU
aMEPUKAaHCHKOT0 TICMXOCOMAaTUYHOTO TOBAPUCTBA, SIKI MPOCIHIJIKYBAINA 3aJI€KHICTD
MK CTPECOM 1 HEeXUTTIO. 114 y4acHHUKIB €KCIIEPUMEHTY KOXEH JEHb 3alOBHIOBATH
aHKeTy, Y AKiii OMUCYBaJIM PI3HI €MOLIIHI Hapy»eH1 MOo/ii CBOrO JHS: HalPUKJIIA],
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KOH(QUIIKT Ha poOOTI, pI3KE MIABUIIEHHS POOOYOro HABAHTAKEHHS, TPU3HIO 13
napTHEPOM, XBOPOOHU OJU3BKUX Ta 1HIII 1 BIACHE 310POB'.

Yepes mekibka MICALIIB BUCHI MPOaHATI3yBald aHKETH 1 BUSBUJIN: YaCTillIe 3a BCE
JIFOAM TAXOTUTIOBANIN 3aCTyIH1 1H(EKIT y TOM Yac, KoM HETaTUBHI MOMEHTH KHUTTS
HAKJIAJauCs Ha MepeBaHTaXKeHui podouuit rpadik. Kpim Toro BusiBUIOCA, IO
NpOSIBU 3aCTyAM TPSIMO 3ajekald Big BHUIY CTpecy, SKuUH BigdyBaB Ha co00i
JOCITITKYBaHUH.

Tak, HaNpUKIIaJl, HEKUTH 1 CIIL030TEYa, YEPBOHI OUl HAMYACTIIIE 3yCTPIYaIIUCh Y
JOAEH, fAKl BiAUyBaJIM ceOe HENpPU3HAHUMH, pPO34YapOBAHUMM, HPUHUKEHUMH,
obpaxxennmu. Hanpukiian, y TUX, XTO MOBUHEH OyB poOOUTH UyXXy pOOOTYy, HE
OTPUMYIOUH 3a 1I€ BUHArOPOJU UM HaBITh MOASKU; YU y MEHEIKEPIB, SIKI MPAIIOIOTh
y JOyXe CKIaJHUX YMOBax, 13 JAyXe CKIQJHUMM, OUXaTUMU Ta TpyOUMH
KJIIEHTaMM; 4YM y NIJUIEVIMX KEepIBHUKA-THpaHa; YM MPOCTO TOr0, XTO YEKaB-U€KaB
CBATA, BUTPATUB HA HHOTO OArato CUi, a Ha BUXO/Il OTPUMAB “‘TIIIHK .

CrnemianicTiB 1e (akT HacOpaBil HE AYyKE 3/UBYBaB. Y ICHUXOCOMATHUIIl HIC
MOB'A3aHUN 13 BIAUYTTSAM BJIACHOI TIAHOCTI. SIKIIO XTOCh MHOro MNPUIIEMIIIOE,
NPUTHIYY€E, TO 3'ABIAETHCS HEXHUTH: JOAWHA (AKTUYHO IIJa4e 3aXOBAaHUMH
NpUTHIYEHUMH eMolisMH. Jlo cioBa, caMe TOMY TakK 4acTO XOJATh 13 HEXKHUTTIO
JITH, SAKUX NPUTHIYYIOTh OAThKH, - JITH HE BIAUYBAIOTh CBOEI CHJIU 1 IIHHOCTI.

k1o y Bac TeMriepaTypa, y Bac OOJIUTh BCE TLIO 1 BAXKKO BCTATH 3 JIKKA - LI€ HE
00OB'I3KOBO CUMIITOM Ba)KKOTI'O T'OCTPOTO PECHIPATOPHOTO BIPYCHOI'O 3aXBOPIOBAHHS
Yy rpumy. 3TiTHO JOCTIIKEHb ICUXOCOMAaTHYHOIO TOBAPUCTBA, YaCTO 1€ CUMITOM
NEPEHABAHTAXXEHHS: TAKUM YMHOM 3acTyZa MPOSBIISEThCSA Y THX, XTO B3sIB Ha cede
3aHAATO 0arato 1 HaMaraeThCs BCTUTHYTH BCE 1 0/Ipasy, HE JIaloud Hi MO3KY, HI TUTy
MEPETIOUYHNHKY.

3 TOYKM 30py TICMXOCOMATHKH, OpraHi3M “TIPOCUThCS’ Ha TMOCTIILHUN
peXuM, 100 MPOCTO BIAMOYUTH. | AJIs IIbOTO BEreTaTMBHA HEPBOBA CUCTEMA IMITYE
3aCTyJly, HaMararouyuch BKJIACTH JIIOJIUHY Y JkKO 13 ['P3.

Kamenp - cyxwuii, NMOBEpXHEBHUI - TaKOXX MPWIMIIAE HE A0 BCIX, a JHILIE 0
TUX, XTO TEpEXHBAE KOHKPETHY (opmy ctpecy. Jlerka nuxanbHa HEIOCTATHICTH
YacTille HaKpUBa€ JIOJEH, $KI BIIUYBAIOTh CTpax Mepe] KUTTEBUMH 3MIHAMH, IO
0avaTh TPYJIHOII, SIKI HACYBaIOThCSA 1 BIAUyBalOTh ceOe 0€33aXUCHUMU Mepe]l HUMH.

Henapma y mitepartypy yBIMIUIO THXE ~KX€-KX€”, SKUM JIIOJMHA 3aJeKHa
npuUBepTaE 10 cede yBary Toro, BiJl KOTO 3aJIEKUTh. AJDKE 3aJIe)KHOIO YEKa€ BAXKKA
Oecina, Ha Ky oMy Tpeba UTH.

3BUYAItHO, Yy XOJIOJHI MICSIIl POKY HE BapTO BUKIIOUATH CHATaXd 3aCTYIHUX
3aXBOpPIOBaHb Ta TPHUIY, KOJIM HEXKUTh Ta Kalledb CUMIOTOMH  JIHCHO
BUKJIMKAHOTO 1H(EKIIIEI0 CTaHy.

HeoOximHo BMITH TIOTIepeKyBaTH TIEPEBTOMY, MPABUJILHO BIAMOYMBATH, BMITH
NPAaBUJIBHO PO3MOALIATH HaBaHTaXeHHs [17]. Buutucs po3pi3HATH CTaHW BTOMH Ta
MEPEBTOMH Ta MMPABUJIHHO OPTaHi30BYBATH BIAMOYMHOK, 3HIMATH HANIPYTY — [0 MOXKHA
Ha 3aHATTAX B IIKOJAX, BUIIMX HABYAJIBHMX 3akjagax, yepe3 3acolOu iH(opmailii,
IHTEPHET Mepexi, Ipu PoOOTI BOJOHTEPIB, MPALIBHUKIB BOJOHTEPIB CHEIIaTbHUX
xa01B.

48



BIOLOGY
INFORMATION ACTIVITY AS A COMPONENT OF SCIENCE DEVELOPMENT

PekoMeHZ0BaHO TPUAUISITH 3HAYHY YBary YCYHCHHIO HETaTUBHUX EMOIIii,
MiATPUMIT (Pi3UIHOTO OJATrOMOTyddsi OpraHi3My, 3aJJ0BOJICHHS PI3HUX MpParHeHb, SKi
MO’KJIUBO Ta YCYHEHHS CIIOKYC, SIKi HE MOXHA 3aJJ0BOJILHUTH.

MoskHa TakOX 3BEPHYTHCH IO TEJIOTOJIOTII (Bi TPElbK. - CMiX). 3MEHIITyBaTH
CTpeC PpI3HHMH  cloco0aMu, 3IACHIOBATH MOro mpodiJakTUKy, 3HIKYBATH
KOHIIEHTPAIlI}0 CTPECOBUX TOPMOHIB - HOpemniHe(ppuHY, KOPTU30IY i JONaMiHy...

BucnoBok. Omxe, mo6 He 3’sBmsumcs cumntomu [P3, HEOOXimHO Kpim
JOTPUMAaHHS BHUMOT 3aXHUCTY BIJ BIPYCiB, BMITH 3aXHIIAaTH ce0€ BiJl HETraTUBHUX
eMOIIIH, CTpaxy, 3aJIeKHOCTI, HEBU3HAYEHOCTI, TPUBOXKHOCTI Ta cTpecy. HeoOximHo
BMITH TIOTIEPEKYBAaTH TIEPEBTOMY, IMPABWJIBHO BiJMOYMWBATH, BMITH TPaBHIBHO
PO3IOIIATA HaBaHTaXeHHA. Tpeba BoJIOAITH 1H(OpPMAIIE0 MOA0 MPOPIIaKTHKU
BHUCOKOI TPUBOXKHOCTI, CTpecy, Tpeba MaTu HaOip “IHCTPYMEHTIB” , MPOMUIAKTUIHUX
3aX0/iB, CIPSAMOBAHMX Ha MIJABUIICHHS ajanTallii, 30epeXeHHsI 1 PO3BUTKY PIBHS
310pOB’ 1.
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Water scarcity is a increasing climate and human-associated condition that
stimulates and interacts with other stressors in a freshwater ecosystem, such as
chemical contamination. This study provides an review of existing knowledge on the
chemical fate, biological dynamics, and ecological risks of chemicals in water-scarce
environments. The presence of chemical contamination can exacerbate ecological risks
in certain specific cases.

Water scarcity, defined as a structural, permanent reduction in water availability,
Is one of the major problems facing societies in the 21st century. Water scarcity
problems have increased in many areas since the 1970s, and are likely to persist during
this century because of increasing population, accelerated economic activity, and
changes in land use. Arid and semi-arid regions, which occupy more than one-third of
the planet's land surface and are home to about 30% of the world's population, are
notably vulnerable to growing pressures on water resources. These regions have been
described by the Intergovernmental Panel on Climate Change (IPCC) as most
vulnerable to the effects of climate change, with prospects of rising average
temperatures and declining annual precipitation leading to prolonged periods of
drought. In addition, the exploitation of water resources in these regions results in a
clear imbalance between anthropogenic demand and available waters. For example, in
the northern Iberian Peninsula, water withdrawal is 4-7% of the total available
resources, while in the catchments of the semi-arid Mediterranean basins, demand
ranges 55% to 224%. In Europe, about 45% of extracted water is used for industry,
41% for agriculture and 14% for household needs. It is also important to note that the
problem of water scarcity is relevant not only in (semi-)arid regions. For example, in
alpine and subalpine regions, water withdrawal due to hydropower production is one
of the main factors of change in water bodies. Reduced amounts of water are directly
associated with a decrease in the ability of freshwater ecosystems to dilute
anthropogenic pollutants and can affect the physicochemical and biological
characteristics of the ecosystem. Thus, water scarcity, along with the problems of water
quality degradation resulting from the global change scenario, have become the two
most important threats to the sustainability of the aquatic ecosystems in
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(semi-)arid areas and in other regions with excessive water withdrawal.

Many of the water systems that sustain thriving ecosystems and feed growing
populations have been stressed. Rivers, lakes, and aquifers are drying up or becoming
too polluted to use. More than half of the world's wetlands have gone extinct.
Agriculture consumes more water than any other source and wastes much of it through
inefficiency. Climate change is changing weather and water patterns around the world,
producing scarcity and droughts in some areas and floods in others.

A chemical that, when released into the environment, causes undesirable effects or
spoils resources. A pollutant can cause long-term or short-term damage. Biodegradable
pollutants cause only short-term damage. Some pollutants, when they decompose, form
pollutants again. These pollutants can be of different types and have different
properties, for example, stock pollutants, which include non-degradable plastics,
synthetic chemicals and heavy metals, have no or very low absorption capacity. These
pollutants accumulate in the environment over time. Their harm increases as their
guantity increases. For future generations, stock pollutants are a burden. Similarly,
stock pollutants have some property of absorption in the environment. They cause
problems only when their quantity exceeds the ability of the environment to absorb
them. For example, carbon dioxide creates a problem only when its quantity increases.
These pollutants can only be diluted to reduce their toxicity or recycled into harmless
substances.

e Improving water infrastructure should be a priority because water conservation
and efficiency are key components of sustainable water stewardship. Solar desalination
and smart irrigation systems are excellent examples of clean technologies to improve
water efficiency and controls. This obviously applies even more to agriculture and the
agricultural sector, the largest consumer of water.

e Rainwater harvesting and recycled wastewater also reduce scarcity and relax
pressure on groundwater and other natural bodies of water. Groundwater recharge,
which allows water to move from surface water to groundwater, is a well-known
process for prevention of water shortages

e Without properly sanitized water becomes full of disease and unsafe to drink.
This is why addressing pollution and measuring and monitoring water quality is
important. In addition, improving sewage systems in specific areas is another way to
prevent water shortages from worsening.
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Abstracts

Researched ways of obtaining wear-resistant rubbers with high physical and
mechanical properties based on ethylene and propylene copolymers, studying their
changes in structural parameters during operation and choosing modifiers based on
them, modification methods and technological modes, determining indicators and areas
of use of composite materials obtained on them In this work, the modification was
carried out by the mechano-chemical method. Mechano-chemical modification of
elastomers in a simple and effective way allows to improve their physical-mechanical
operational properties and thereby expand the scope of application . The studies were
carried out by chemical, physicochemical, physic-mechanical methods and the most
modern methods for studying compositions based on polymers.

As a result, the analysis of scientific literature on the topic. It has been shown that
the most economically and environmentally efficient way to increase the resistance of
SREPT-60 rubber to ozone is its modification with a functional group oligomer.

keywords: rubber, modification, strength, mechanic-chemistry, functional group,
vulcanization

.Introduction

The low efficiency of some compositions based on an ethylene-propylene
copolymer limits their use in the production of tires and rubber products. By adding
polar substances or polymers to blends of ethylene-propylene copolymers with other
polymers, the co-blending and co-vulcanization of these copolymers can be improved
and applications can be expanded[1-5].

When the plasticizer o, methacryl-(bis-triethyleneglycol phthalate)-(CWM-9) is
added to the copolymer, a number of its indicators improve[7-9]. Increases tear
resistance, resistance to repeated stretching, increases the adhesion of the composition
to the metal, chemical resistance, reduces the degree of swelling in benzene and
gasoline-benzene mixture. For this, a rubber composition based on a mixture of an
ethylene-propylene copolymer with oligoefaracrylate was prepared and studied.[10-
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Method

The physicochemical, mechanical and rheological properties of the rubber mixture
and vulcanize obtained on the basis of ethylene and polyethylene copolymers in the
presence of a modifier have been studied. Studies have shown that when obtaining
wear-resistant rubbers based on copolymers of ethylene and propylene, it is necessary
to modify them.

Most importantly, we have selected natural materials and industrial wastes based
on local sources of raw materials that can be used as fillers for the preparation of
various compositions based on ethylene and propylene copolymers, studied their
composition and properties.

The properties of ethylene-propylene rubbers depend on the ratio of ethylene and
propylene in the polymers and practically do not depend on the presence of the third
monomer in the polymer. Released industrial rubbers contain 30-40% propylene and
are fully amorphous polymers that vitrify during storage and deformation. Density of
ethylene-propylene rubber (850-879) kg/ma3, glass transition temperature (-58-68)0C,
200C specific volume electrical resistance -1014 Ohm.m dielectric thermal
conductivity 2.1-2.2, dielectric loss tangent angle - The solubility parameter of 1x10-
3-2x10-3 is -16.4(MC/m3)1/2. Rubbers are well soluble in aromatic and aliphatic
hydrocarbons, as well as in chloroform and carbon tetrachloride.

The mixing process was carried out on rollers at a temperature of 40-60°C for 25
minutes . When mixed, the ingredients are added to the rubber in the following order:
softeners, vulcanization accelerators, accelerator activators, filler, special purpose
ingredient (CWM -9) and vulcanizing agent

DISCUSSION OF THE OBTAINED RESULTS

Rubber Compound Formula

Physical, mechanical and performance indicators (technical properties) of rubber
mainly depend on the composition of the rubber mixture.

The composition of the studied rubber mixture includes the following components
(table 1)

The ingredients of this composition are: modifier oligoefaracrylate), sulfur
vulcanizing agent, plasticizer stearic acid, thiuram (TMTD) - tetramethylthiuram
disulfide and captax accelerator, zinc oxide is used as an activator of the vulcanization
process in the production of resin. mixtures, and carbon black is used as a filler.

Various rubber compounds were taken. For comparison, a rubber composition
without modifier (CWM -9) was also prepared.
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Table 1
Composition of compositions based on modified and unmodified ethylene-propylene
copolymer
Content by mass parts per 100 mass . per rubber mass
Name of components . per
I 1 i Y/ \Y VI
SREPT-60 100 100 100 100 100 100
Stearic acid 1,0 1,0 1,0 1,0 1,0 1,0
thiuram 15 1,5 1,5 1,5 1,5 1,5
Kaptax 0,5 0,5 0,5 0,5 0,5 0,5
Zn0 5,0 5,0 5,0 50 50 50
carbon black | 50,0 50,0 50,0 50,0 50,0 50,0
(p-234)
Sulfur 2,0 2,0 2,0 2,0 2,0 2,0
CWM -9 — 0,5 1,0 1.5 2.0 2,5

Vulcanization of rubber compounds

The vulcanization process was carried out in the prepared rubber mixtures at a
temperature of 155°C and for various periods of time (10-40 minutes).

The physical-mechanical and operational characteristics of vulcanizates were
studied vulcanizes obtained at different temperatures were tested in the laboratory for
tensile strength in a PM-60 crusher, conditional stress at 100% and 300% elongation,
tear resistance, hardness according to TM-2, and other indicators were studied. The
optimal mode of the vulcanization process was determined at a temperature of 15342
°C and a time of 25 minutes.

The time dependence of the consumption of compositions based on SKEPT-60+
CWM -9 and 2-SKEPT-60 in a capillary remoter at a temperature of 153 + 2 °C was
studied. Every 30 seconds take and weigh the flow rate of the composition flowing
through the capillary. Based on the results obtained, a graph of the dependence of the
amount of consumption on time was constructed.

charts

The goal was to determine the sol fractions of the vulcanize samples shown in Table
1. To do this, the amount of plasticizer (CWM -9) used in the chemical process was
determined. Therefore, the vulcanizes were extracted with CWM -9 solvent (benzene)
for 26 hours and then dried to constant weight.

The result obtained shows that 1 mass p. In the presence of CWM -9, the sol
fraction is zero, and with a subsequent increase in the amount of CWM -9, the sol
fraction increases. This once again allows us to say that the amount of CWM -9 in the
mixture is 1 mass p. chemical contact is possible both with the polymer and in the
mixture. During subsequent growth, the part that does not enter into chemical contact
and does not participate in polymerization is washed out. Therefore, the amount of
CWM -9 in further studies is 1 thousand hours. considered appropriate to accept it.
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20 A
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Contents of CWM -9
Figure 1. Contents of CWM-9 Composition: 1; 1.5; 2.0; 2.5 (mass p .)

The analysis of the obtained results shows that the process of vulcanization of the
composition SREPT -60 + CWM -9 (1.0 g.h.) at these temperatures ends after 14
minutes, and the vulcanization time of the composition based on SREPT -60 ends after
18 minutes. . These results prove once again that a,w-methacryl-(bis-triethylene glycol
phthalate)- CWM-9 with an ester group and double bonds is used as a linker in a
mixture and can be polymerized at a given temperature. temperature can These figures
confirm the results of the vulcanization kinetics according to the dependence of the
tensile strength on time (Fig. 2).

As can be seen from the figure, the time of their vulcanization is (20.0-22.2)
minutes. After this period, the equilibrium state persists for up to 45 minutes, and
finally, after 45 minutes, reversion begins. Figure 2 compositions SREPT-60 and
SREPT-60 + CWM-9 - tensile strength at a temperature of 153°C (dependence on time)
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Fiqure. 2 - basic composition based on SREPT-60;
Il - composition of SREPT-60+ CWM-9.

Comparing the tensile strength of the SREPT-60 and SREPT-60+ CWM-9
compositions, it can be seen that the tensile strength of the sample modified with
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CWM-9 reaches (20.7-24.6) MPa. Therefore, it is assumed that the CWM-9 functional
group can also polymerize at 153°C.

Introduction to the mixture of low molecular weight additives - oligoephraacrylate-
CWM-9 leads to a decrease in the viscosity of the mixture. Improved physical and
mechanical properties of compositions based on a mixture of SREPT : CWM-9. These
mixtures are used in the production of tires and rubber products. Compositions based
on these mixtures have a higher adhesion to metal than compositions based on one

SREPT-60, and a lower degree of swelling in - gasoline mixture.

physical and mechanical properties of rubber compounds

Table 2
Based on an ethylene/propylene copolymer, unfilled and filled with oligoefaracrylate.

. Rubber compound
Ne Indicators I T i v v Vi
1. Tensile strength, , MPa | 20,7 | 21,1 | 246 | 215 | 185 | 17,3
10 Nominal stress
2. | at 100% elongation 3,6 38 | 41 | 37 3,4 2,8
MPa
i 0,
3. | Nominal stress at 300% | 156 | 139 | 14| 135 | 12,9 | 12,1
elongation , MPa
4, Relative extension, % 380 | 395 | 410 | 430 | 450 | 480
5, | Relative permanent 14 | 14 |141]| 14,6 | 148 | 150
deformation, %
6. | Tensile strength, KN/m | 329 | 33 |358 | 33,6 | 33,1 | 32,7
7. | Rebound elasticity, % 40 40 40 39 | 375 | 36,
. Hardness according to
8. TM-2, conditional unit 70 70 69 | 6851 68 | 675
g, | Bondstrength with 140 | 1,50 | 1,65 | 1,54 | 1,52 | 1,40
metal, MPa
Fatigue endurance under
10 repeated stress
" | (&4in.=200%, v=250 1,25 | 150 [ 192 ] 198 | 2,0 2,1
cycles/min .)
. Heat aging coefficient
at 100 for 140 hours:
11 0,73
P 0,76 | 0,76 | 0,75 0’44 0,69 | 0,67
& 041 | 0,42 | 043 | 7" | 048 | 050
Swelling rate at 26°C
12 for 48 hours (in gasoline) 130,51 1150 90,8 | 110,71 115,2 120,5

A small amount of plasticizer CWM-9 makes it possible to obtain cable rubbers
with improved properties based on mixtures of SREPT-60 and styrene-butadiene-
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styrene rubber. In industry, for a long time, the service life of cable rubbers and gaskets
with other rubbers do not have durability and, as a result of operation, do not withstand
the conditions and fail. To eliminate such problems, the formulation of the following
composition was prepared (Table 3).

Based on modified ethylene-propylene and SBS
composition of compositions

Name of components

Content of mass parts

I I 1

SREPT-60 100 90 85

SBS - 10 15

Stearic acid 1,0 1,0 1,0
Amborol SP-137 6,7 6,7 6,7

Petrolatum 7 7 7

Zn0O 50 5,0 5,0
carbon black (P -234) 35,0 35,0 35,0
carbon black (P-514)) 20,0 20,0 20,0
Sulfur 2,0 2,0 2,0
CWM-9 — 0,5 1,0

Table .3

the rubber mixture was prepared in the laboratory at a temperature of 40-60 C for 20-
25 minutes. The prepared rubber mixture is vulcanized by keeping it at room
temperature for 6-8 hours. Physical and mechanical properties of the vulcanize are
shown in Table 4.

Table 4

physical and mechanical properties of rubbers based on SREPT-60, modified
with CWM-9 and SBS

Rubber compound

Ne Indicators

1 2 3 4 5

1. Tensile strength, , 10,5 11,3 12,6
MPa

2. 10 Nominal stress 4,1 4,5 4,8
at 100% elongation ,
MPa

3. Nominal stress at 300% 7,9 8,5 8,6
elongation , MPa

4, 672 640 645

Relative extension, %
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Continued table 4

1 2 3 4 5
5. Relative permanent 26,4 25,1 25,5
deformation, %
6. Tensile strength 45,3 54,6 55,5
KN/m
7. Rebound elasticity, % 6,5 7,1 7,1
8. Hardness according to 54 52,5 53,5
TM-2, conditional unit
9. Bond strength with 1,45 1,50 1,60
metal, MPa
10. Fatigue endurance
under repeated stress 1,56 2,65 2,75
(gdin,=200%, v=250
cycles/min )
11. Heat aging coefficient
at 100 for 140 hours:
fo
€p 0,59 0,62 0,63
0,46 0,59 0,58
12. Swelling rate at 26°C
for 48 hours (in 120,5 120,0 120,8
gasoline)

As can be seen from the table, the addition of SREPT-60, a modified olgietheracrylate,
to the composition based on SBS increases its performance characteristics, as well as
the coefficient of thermal aging.

Based on the results of numerous studies, it can be determined that the plasticizer
a,w-methacryl-(bis-triethylene glycol phthalate)-(CWM-9) reduces the curing time and
improves the physical properties of SREPT-60 and its other elastomeric mixtures,
which improves mechanical and operational properties.

Result

1. Insufficient properties of compositions based on ethylene and propylene copolymers
limit their use in the production of cable rubbers and rubber products. To improve the
compatibility and mixing of SREPT-60 with other components, the ethylene-propylene
copolymer has been modified with oligoephrarylate (MQF-9).

2. A suitable formulation of the rubber mixture was compiled and a homogeneous
mixture was prepared according to the recipe in a laboratory roller (temperature 40-
60 ° C, time 20-30 minutes).
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3. The introduction of a certain amount of plasticizer CWM-9 into various mixed
compositions leads to an improvement in the properties of vulcanizates, including an
improvement in the mutual dispersion of components in the mixture. The inclusion of
a plasticizer increases the resistance of the compositions to repeated stretching (Unit
= 200%, V = 250 cycles / min) from 1.5 thousand to 1.92 thousand cycles, and the
adhesion strength with metal increases from 1.20 to 1.65 MRa. These figures were
superior to those of cable and gasket rubbers used in industry.
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Acid rain is caused by a chemical reaction where compounds of sulfur dioxide and
nitrogen oxides are released into the air. These compounds can rise high into the
atmosphere, where they mix and react with water, oxygen, and other chemicals to form
more acidic pollutants known as acid rain. Sulfur dioxide and nitrogen oxides dissolve
very easily in water and can be carried long distance by the wind. As a result, these two
compounds can travel long distances where they become part of the rain, snow, sleet,
and fog that we see on certain days.

The pH scale measures the acidity of an object. Objects that are not highly acidic
are called basic. The scale has values from zero (most acidic) to 14 (most basic). As
you can see from the pH scale above, clean water has a pH value of 7. This value is
considered neutral - neither acidic nor basic. Normal, clear rain is a pH value of 5.0 to
5.5, which is slightly acidic. However, when rain combines with sulfur dioxide or
nitrogen oxides produced by power plants and cars, the rain becomes much more
acidic. Acid rain has a pH value of 4.0. Decreasing the pH value from 5.0 to 4.0 means
itis 10 times more acidic than normal. Acid rain is also produced by volcanic eruptions.
However, acid rain is most often the result of human activity. Over the past few
decades, people have emitted so many different chemicals into the air that they have
changed the composition of the gases in the atmosphere. Fossil fuel burning,
manufacturing, refineries, power generation, and vehicles all release sulfur and
nitrogen oxides into the atmosphere. These pollutants cause acid rain.

What damage is caused by acid rain

- In humans, acid rain causes or exacerbates respiratory illnesses Nitrogen oxides
cause the formation of ground-level ozone. This ground-level nitrogen causes
respiratory problems such as pneumonia and bronchitis, and can even cause permanent
lung damage. The health consequences to worry about are not caused by acid rain, but
by people inhaling these tiny particles or ozone. Bathing in an acid lake or walking in
an acid puddle is no more harmful to people than bathing or walking in clean water.

- Are extremely harmful to forests. Acid rain seeping into the ground can dissolve
nutrients such as magnesium and calcium that trees require for health. Acid rain also
causes the release of aluminum into the soil, making it more difficult for trees to absorb
water. Trees located in mountainous areas at high altitudes, such as spruces or firs, are
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at greater risk because they are exposed to acid clouds and fog, which contain more
acid than rain or snow. Acid clouds and fog deprive the leaves and needles of important
nutrients. As a result of the loss of the nutrients, infections, insects, and cold weather
more easily damage trees and forests.

- destructive effects on many objects, including buildings, statues, monuments, and
cars. Chemicals in acid rain can make paint peel off and make stone statues look old
and worn, reducing their value and beauty.

- Acid rain damages lakes and streams. Without pollution or acid rain, the pH level
of most lakes and creeks would be about 6.5. But acid rain has caused the pH level of
many lakes and streams in the northeastern United States and in some other places to
drop significantly. In addition, aluminum that gets into the soil ends up in lakes and
streams. Unfortunately, increased acidity and increased aluminum levels can be deadly
to aquatic life, including phytoplankton, may flies, rainbow trout, smallmouth bass,
frogs, spotted salamanders, crayfish and other creatures that are part of the food web.

A great way to reduce acid rain is to generate energy without using fossil fuels.
Instead, people can use renewable energy sources such as solar and wind power.
Renewable energy sources help to reduce acid rain because it produces much less
pollution. These energy sources can be used to power cars and produce electricity.

Cars and trucks are the main sources of pollutants that cause acid rain. Although
one car by itself does not produce much pollution, all cars on the road together create
a lot of pollution. Therefore, car manufacturers have an obligation to reduce the amount
of nitrogen oxides and other pollutants emitted by new cars.

Government agencies and researchers aren't the only ones who can take action to stop
acid rain. You can be part of the solution too!

List of references:
1.Acid Rain - Causes of Acid Rain https://byjus.com/chemistry/acid-rain/
2. Acid Rain Can Cause Health Problems in People
https://www3.epa.gov/acidrain/education/site_students/whyharmful.html
3. Acid Rain: Causes and Consequences https://naturae.ru/ekologiya/ekologicheskie-
problemy/kislotnye-dozhdi.html?ysclid=1fze8ib8ru41423623
4. Acid rain - how is it formed and what are its effects?
https://medium.com/@darkenergyarticles/acid-rain-how-is-it-formed-and-what-are-
its-effects-dfbbf773d763
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ETHOXOPEOJIOI'IA Y CYHACHOMY
KYJbTYPOJJIOI'TYHHOMY JUCKYPCI

Jlemmucbka CBiTi1ana

KaHauAaT (PUIONOTIYHUX HAYK,

BuKiIanad kadenpu donpkiopuctukun HHID

KuiBcpkoro HamioHanbHOTO yHiBepcuTeTy iMeH1 Tapaca IlleBuenka

AHoTauisi: BKiIroueHHs €THOXOPEOJIOTii IK KOMIUIEKCHOT HAyKH MIPO TPpaAUIIHHUN
HapOJHUN TaHElb JI0 CYYacHOro (POJILKIIOPUCTUYHOTO JIUCKYpPCY BHU3HAYEHO
HEOOX1IHICTIO B OXOIUICHHI (axiBISIMU-KYJbTypoJIoTaMd ¥  (DOJBKIOPHUCTAMHU
0araToBeKTOPHUX TEOPETUYHMX IMiJIBAJIMH JOCIHIKEHHS HApOJIHOTO MUCTEITBA, /e
XOpEOJIOTis € HAYKOBUM 1HCTPYMEHTOM BUBYEHHS HOTO XopeorpadiyHOro (pyxoBoro,
IJIACTUYHOTO, TMAHTOMIMIYHOTO, TAHIFOBAJLHOTO) KOMIIOHEHTY $K CKJIaJ0BOi
3arajbHOI KyJIBTYPH JIIOJICTBA.

KawuoBi ciaoBa:  eTHOXOpEOJOTis, TpajulliiiHa TaHEYHA  KYJIbTypa,
HEeMaTepianabHa KyJIbTypHA CIAANINHA, KyIbTYPOJOTIYHUNA TUCKYPC.

Crpateriune OayeHHsI MEPCIEKTHBU MOIIYKIB B YCTAJIEHUX HAYKOBUX Tally3X,
30KpeMa y KyJbTYypOJIOTTYHOMY JIUCKYPCI, € 3alI0PYKO0 HOBUX BIIKPUTTIB Ta YCIIXY B
TOCIIDKEHHSAX O00’€KTIB, 32 PI3HUX OOCTaBHH HECIPABEIJIMBO BIJCTOPOHEHUX BiJ
aKTUBHOTO MPOIIECY CTYIIOBAHHS.

Came 10 TakuxX €JEMEHTIB HeMaTepiaJlbHOI KyJbTYPHOI CHAIIINHH, 110 JOHHHI
JTUIIAIACS Ha MapriHECi BUBUCHHSA SK KYJIbTYPOJIOTIEI0, TaK 1 MUCTEIITBO3ZHABCTBOM,
CJIIJT BIAHECTH TPATUIIAHAN HAPOJHUM TaHEIb K MPOAYKT TBOPEHHS “KOJEKTUBHOTO
Heceimomoro” (K. IOnr). Came 110 mepiiooCHOBY ICTUHHO HApOJHOI TaHEYHOI
KyJbTYpU B YCHOMY PI3HOMAHITTI JKaHPIB Ta JOKAIBHUX YHIKAJbHUX TPAIUIN OyJI0
HE3aCIIy’)K€HO YCYHYTO 3 TIEpENiKy penpe3eHTallliHUX 00’ €KTIB HeMaTepiaabHOi
KYJIbTYPHOT CITa/IIIMHNA YKPATHIIB Ta THIIUX CX1THOEBPONEHCHKUX HAPOIIB, IO JOBIHIl
yac nepeOyBajy B ICTOPUYHOMY TOJIOHI TaK 3BaHOTO PAASHCHKOIO MpOCcTopy. Maiixke
MOBHICTIO HApOAHY TaHEUHY KyJbTYpHY Tpagulio Oyio MIIMIHEHO BHUTBOpaMU
aBTOPChKOI Xopeorpadii, ska y BHUKpPUBJIEHIM (B CHUJy 1J€OJIOTIYHUX THCKIB Ha
HalllOHAJIbHE MUCTEUTBO 3 OOKY MOJITUYHUX CHUCTEM) MOJENl BUKOPUCTOBYBaja
€JIEMEHTH HAPOJHMX TaHIIB, KOCTIOMIB, aTpUOYTHKH, 1110 Y PE3yabTaTl MPU3BEIO J0
OCTAaTOYHOI BTpaTH 3B’A3KYy HApPOJHOTO TaHIO 3 (POIBKIOPOM Ta 3BHUYAEBUMHU
HOpPMaMH Y BUKOHABCTBI [1].

3BUYAilHO, CBOTOJHI 3HAMAEThCS OaraTo OIMOHEHTIB Ccepell YKPaiHChKHUX
xopeorpadiB ‘“‘cTapoi mIKOJW’, SKI HAMaraTUMYTbCS CIPOCTYBAaTH IIF0 TeE3Y,
BUCTYMAO4YMd Ha 3aXUCT YKPAiHCBKOTO HApOJHOIO TAHII0 caMe€ y BUIJISAL 00’ €KTy
CIICHIYHOT'O MHUCTEIITBA, & HE aBTEHTUYHOTI'O 32 TTOXOKEHHSIM 1 CITOCOOOM TpaHCIIAIIII.
To, BIIHOBUTH ICTOPUYHY CIIPaBEIJIUBICTH 11010 MpaBa MPe3eHTYBATH HAI[IOHAJIbHE
TaHEYHE MMHCTELUTBO Yy LIAPUHI JIEMOHCTpAlil TpajaulliiHuX ¢(OpM HAPOIHOTO
xopeorpadiyHOrO BHUKOHABCTBA ChOTOJHI TOKJIMKAaHA caMe€ ETHOXOPEOJIOTis SK
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KOMILIEKCHA KYJIbTYyPOJIOT14HA HayKa, 1110 BOJIOJIIE JOCTATHBOIO KUIBKICTIO apTyMEHTIB
1 hakTiB TIPO HapOI[HI/II/I TaHEIb K CIEMEHT HeMaTeplaanm KyanypHm CTIa/IIIHHU.

Jlo mpocyBaHHS i€l 3aTydeHHS xopeonorquHx 3HaHb 1 BMIHb JO0 3HApPSIb
KOMILJIEKCHOTO JOCIIKEHHST (DOJIBKIOPY Ta €THIYHOI KynbTypu y KuiBchkomy
HallioHaThbHOMY yHiBepcuTeTi iMmeHi Tapaca IlleByenka 3aoxoTmiia HCBa6yTH$I
dbynaaTop Horo Ka(bez[pn (ONBKIOPUCTUKH, npO(becop Jinis JlynaeBcoka. [i Bipa y
npodeciitHuil TOTSHITIaT MOJIOIUX HAYKOBIIIB 1 CTpaTeriyHe OaueHHS 100 PO3BUTKY
YHIBEPCUTETCHKUX (DOJBKIOPHUX Ta €THOKYJBTYPOJOTIUYHUX CTYAIN 3aKJajio MIILHE
HIATPYHTS JJIsI peatizallii X reHiaIbHUX 3ayMiB.

VY CBITOBIM HayKOBIA TpakTHUIll Xopeorpadis poO3TIAEThCA SK 000B’SA3KOBUIA
€JIEeMEHT HalllOHAJIbHOI (DI3UYHOI KYJIBTYPH Ta MUCTENTBA. 32 KOPJIOHOM ICHYIOThH
IIEHTPH XOPEOJOTIYHUX JOCIIKEeHb, HAUBIIOMIIIUMHU cepel SkuxX € JlabaHIBChKUMA
tanoBaabHul 1eHTp (Laban Dance Centre, Benuka bpurtanis, Jlongon), [nctutyt
Benesh (KopomiBcbka Axanemis Taniro, Jlonmon), [HctutyT Xopeosorii (Instytut
chorejlogii) B Ilo3nani, Ilonbmia. [lormmbneHuMu € BUBUEHHS TEOpii TaHIO Ta
MiIrOTOBKA (paxiBIliB BIAMOBIIHOTO Mpodiyit0 B HaBYanbHUX 3akianax Janii, [IBemii,
JlaTBii Ta iH. kpainax [Ipubantuku, CkaHIUHABII, a TAKOXK yHIBEpcUTETaX ABCTpalii,
Kanagu, CIIA [2]. JlocBig BHUBYEHHS XOpeoJiorii B YKpaiHi Oyjo Brepiie
BIPOBA/KEHO Yy JIbBIBChKOMY HallOHaIbHOMY yHiBepcuterTi iMm. . ®panka (3 2004 p.
JUISL OCBITHBOT'O CTYIIHS «OakanaBp» Ta 3 2008 — ns marictpatypu). Y KuiBcbkomy
HalloHaJIbHOMY yHiBepcuTeTi iMeHi Tapaca IlleBuenka 3 2015 p. eTHOXOpeoOJOTIs €
CKJIQJIOBOI0  HABYAJIBHUX  JUCHMIUIIH  OakajgaBpaTy  OCBITHBOI  MporpaMu
“ETHOKYJIbTYpOJIOTiA 3 MOMIHOJEHUM BHUBYEHHSIM 1HO3eMHOI MoBHM~ HaBuanbHO-
HAayKOBOTO 1HCTUTYTY (UIONOrIi Ta TPOMOHYETHCS JJII BHUBYECHHS CTYJEHTaM
MaricTparypu cruerianbHocTi «KyabTypHa aHTPOIIONOTis.

PoziOpatucs y crpatudikaiiii ykpaiHChKO1 TaHIIOBAJIbHOI TpaaMIlii MOKIMKAaHA
JIOBOJII MOJio/ia (TOPIBHSIHO 3 JITEPaTypO3HABCTBOM 1 (DOJIBKIOPUCTUKOIO) HayKa
XOpEOJIOTis, 30KpeMa 1i €eTHOXOPEOJIOr1yHa Tally3b, 10 Y CUCTEMI (DOITBKIOPUCTUUHUX
3HaHb Ma€ 3alOBHUTHU Ti MPOTAJIMHU BUBUYEHHS PI3HOKAHPOBHUX IMapagurM HApOIHOI
TBOPYOCTI, IO YTBOPUJIIUCS 32 ii JOBrOTPUBAJIOI BIACYTHOCTI.

Koo mpoGrem, 1110 BUBYa€ €THOXOPEOJIOTIS:

Ilo-nepuwie, nuTaHHs 1CTOPIi BUHUKHEHHS Ta PO3BUTKY €THIYHOTO TPaJAMIIITHOTO
TaHLIIO: Oro reHe3M; peTPOCIeKTUBU 30upaHHs, (iKcallii Ta ONUCY HAPOAHOTO TAHIIO
B KOHTEKCTI HOro oOpsiioBOi Ta MOOYTOBOI €K3WMCTEHINIT; TOCIHIKEHHS 1CTOPHUKO-
KyJIbTYpHOI crieli(iKi BUHUKHEHHS TUX Y THIHIX (OPM Ta KaHPIB €THIYHUX TAHIIIB,
B3aEMOBIUIMBIB TPAJAMIIIMHUX TaHIIOBATHHUX KYJIBTYp BHACIIIOK MDKETHIYHUX
KOHTAKTiB TOILIO.

Ilo-Opyee, mutanHs Teopli Ta METOAOJOTII BHUBYCHHS E€THIYHOI TAHIFOBAJIHHOI
KYJBTYPH, SIK1 PO3MIISIIAIOTHCS Y IBOX HAMPSIMKAX:

* JOCHIKEHHS TaHLIOBAaJbHOI CEMAaHTUKU (3HAaueHHs, (QYHKLII y 3MICTOBO-
CMUCJIOBIM MpoMNoplli HA PI3HUX ICTOPUYHUX eTamax) Ta MOpQoJiorii TaHiwo (HOro
dbopMHU, CTPYKTYpH, €JIEMEHTIB), KIHETUYHOTO TEKCTy Ta MWOro OJWHHUIIb,
B32€MO3B’S3KIB 13 BEpOAIIbHUM 1 My3UYHUM TEKCTOM;
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* PO3pOOKM MOHSATTEBO-KATErOplajJbHOTO amnapary HapoJaHOI Xopeorpadii Ta
cnenudiuHoi (HaxoBoi TEPMIHOCHCTEMH, METOJIB OmuCy 1 ¢ikcaiii, BUpPIMICHHS
npobsieMu kimacudikaiii i cucteMarusaiiii opm HapOJHOT TAHIIOBAIBHOT TBOPYOCTI.

Ilo-mpeme, nuTaHHs 30€pEKEHHS YHIKaJbHUX 3pa3KiB TAHEUYHOTO (OJIBKIOPY
[UIIXOM €THOKYJIBTYPOJIOTIYHUX MPAKTHUKYMIB:

* CTBOpPEHHS PEKOHCTPYKIIA aBTEHTUYHUX TaHIIB (3araJlbHOBXUBAHUX,
PETi0HANBHUX, BY3bKO JIOKAIBHUX TPAIHIIIi);

* BHUBYCHHS TAHEYHOI'O pernepTyapy BHUKOHABIIB-HOCIIB KYJbTYPHOI TpaauIlii
(aBTEHTMYHHMX TYpPTiB;, BTOPUHHUX (OJBKIOPHUX aHCaMOJIiB, MISUIBHICTh SIKHX
HampaBjeHa Ha 30€peKeHHsS] TBOPIB TAHEYHOr'O (POJIBKIOPY LUISAXOM iX MeperdMaHHs
BiJI aBTEHTUKIB-TBOPIIIB, XpPaHUTEIIB 1 BUKOHABIIB, (ikcailii Ta pernpoayKyBaHHS
HApOJHUX TAHIIB Y IXHbOMY OPUTHHAJILHOMY BUTJISAI1);

* 3aIpPOBAKEHHSI IHTEPAKTUBHUX (DOPM 3aJIy4EHHS 10 CHOIJIAJaHHS, OCBOEHHS 1
NPAKTUKYyBaHHS TPAJAMILIMHOIO TaHIIOBAJIbHOIO BHMKOHABCTBA ULIMPOKHUX BEPCTB
MICIIEBOTO HACEJCHHA Ta TOCTEH KpaiHM 3 METOI Mpe3eHTalii HaI[ilOHaJIbHOTO
(donbkIopy Ta NpoOyIKEHHsS LIKaBOCTI A0 MOro BHBYEHHs (oprasizauii Mmamcrep-
KJIaCIB Ta WKL 3 TPAJULIAHOIO TAHIO, (QONBKIOPHUX (HECTUBAIIB Ta THIIMX (POpM
€THOKYJIbTYPHHUX MPOEKTIB).

Ha yaci Takox € BUpIIIEHHS TUTaHHS SKICHOI MIATOTOBKU (DaxiBIIiB 3 €KCIIEPTU3U
ABTEHTUYHOIO  €JIEMEHTY HapogHoi TBopyocTi. Came depe3  BIACYTHICTb
PO3MEXYBaHHS TMOHATH TPAAUININAHOTO 1 MHUCTEUBKOTO (CHEHIYHOr0) Yy (oIbKIOpi
B1IOYJIMCS TaKi HETaTHBHI MPOLIECH, SK MiAMIHA aBTEHTUYHUX 3Pa3KiB TPaJULIIHHUX
TaHIIIB XopeorpapiyHUMU CTUII3allIIMU (HE 3aBXKIU BUCOKOSKICHUMH) Ta HAPOHO-
CleHIYHUMU (0aeTHUMHU) TOCTAHOBKAaMU. 3aCHIUIS 1X y cpepl YKpaiHChKOT KyJIbTYPH,
MacoB€ HaB’sI3yBaHHA HApOAY BHUKJIIOYHO YHI(PIKOBAHMX MHCTEIBKUX (HOpM,
MOYMHAIOYM 3 PAJSHCHKUX YaciB, MPU3BEJO 1O YACTKOBOIO (2 MOJEKYAH MOBHOTO)
BIIXWJICHHSI B1J] IEPBUHHOI MOOYTOBOI TAHIIOBAIBHOT TPAAUIli, 3aXOIJIECHHS KITYEM.
BonosiHHS TEXHIKOIO PEKOHCTPYKLII TAaHEYHOI aBTEHTHMKM B yMOBaxX CIEHIYHOIO
MPOCTOPY Ta METOJUKOIO TPaMOTHOI xopeorpadiuHoi 00poOKu (HOIBKIOPHOTO TAHIIO
3 MaKCHMaJbHUM 30€pEeKEHHSM AaBTEHTHUYHOTO €JIEMEHTY MOXEe JOMOMOITH
HaJaroguTH Tpolec 30€peKeHHs Ta NOMyJspu3alii MNpaBAMBOrO YKPaiHCHKOIO
HapOJIHOTO MUCTELTBA B YKpaiHi Ta cBiTi [3].

Cepen 1HIIMX TYMaHITapHUX HAYK, JJIS SIKAUX IPEIMETOM JTOCIIJIKEHHS € TeKCT (Y
IIbOMY BHUIAIKy XopeorpadiuHuii), A€ 3MICT BIANOBIAa€ 3HAKOBI dopwmi,
€THOXOPEOJIOT1s OCTAE SIK (POJIBKIOPUCTHUYHA, KyJIHTYPOJIOTIYHA Ta MUCTEIITBO3HABYA
TUCITUIUTIHA, IO 3aco0aMM aHami3y pi3HOKAHPOBUX ABTEHTUYHUX TAaHIIB Ta
iHTeprpeTanii 0araTomapoBOr0 TAHIIOBAILHOTO TEKCTY BIIKPUBAE JIOAATKOBI
MO>KJIMBOCTI VISl TOCHIIPKEHb CEMIOTUKH (POJILKIIOPY B KOHTEKCTI PO3BUTKY 3HAKOBUX
cucteM. ETHOXOpeosorist cepelt IHIINUX KYJIbTYpPOJOTIYHUX HAyK Ma€ MPHUCITYKUTUCS
Mpolecy SIKICHOI BCEOIYHOI  MIATOTOBKM HOBOTO IOKOJIHHS KYJIBTYPOJIOTIB,
(OJIBKIIOPUCTIB, EKCHEPTIB 3 TPAIAULIMHUX MUCTELTB.

Cnucoxk Jgireparypu:
1. BepxoBunenp B.M. Teopisi yKpaiHCBKOr0 HapOJHOIO TaHIIO. — 9-T€ BUJ., JOIIL.
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AHAJII3 BUAIB AKPEJAUTHUBIB BAHKIB JIJIA
30BHIINIHbOEKOHOMIYHOI AISAJIBHOCTI

3aika Ouekcii OQJiekcaHaApPOBHY,

acmipaHT

JlepxaBHOT yCTaHOBH «IHCTUTYT perioHAIILHUX JIOCIIKEHb

iMm. M. L. Jonimuasoro HAH VYkpaiamy,

nupekTop 3 nutanb ekcropty JIT 311 «Cnenrexnoexkcnopr,
M. KuiB, Ykpaina

VY cyuyacHMX yMoOBax IpOBaJUKEHHsI OI3HeCy Ta 3/1HCHEHHS pO3PaxXyHKIB 3a
rOCIOJIAPCHKUMU ONEPALISIMU AKPEAUTUB BBAKAETHCS OAHMM 3 HalaKTyaJbHILIINX
dbopMm po3paxyHky. HalO1apll momyJasspu30BaHUM BiH € B 30BHIIIHbOCKOHOMIYHIM
TISJTBHOCTI.

AKpeauTuB — 11e JOKYMEHT, 1110 3aCB1IUy€ MpaBa 0coOu, Ha 1M’s IKO1 B1H BUJIaHUH,
OTpUMaTH B KPEAWTHIA yCTaHOBI 3a3HA4eHy KpeAuTHy cymy. Oruiata akpeauTHBY
3IMCHIOETBCS KPEAUTHOI YCTAaHOBOIO B MICI MpEI’SIBIEHHS HOTO 3a PaxyHOK
IpOLIOBOI CyMH, SIKYy BHIAHO JO OLIAQAHOI Kach abo0 3HATO 3 PO3pPaxyHKy HOro
BJIaCHMKA, a00 3T1JIHO 3 IOTOBOPOM Mix OaHKamu [1].

VY 30BHINIHBOEKOHOMIUHIA AISUIBHOCTI OJHIEI0 3 HAMAKTyaJIbHIIIHUX MPOOJeM €
MUTaHHSA JOBIPU JUJIOBUX MAPTHEPIB 3a BIACYTHOCTI IUIATOCIIPOMOXHOCTI OJHIET 31
CTOpPIH KOHTpPAKTYy, KOJM CTpakJa€ IUIOBa pemyTaiis Ha pPUHKY. baHKIBChKHIA
aKpeIUTUB 3a0e3Ievye TEPMIH OIIaTH KOHTPAKTY, IOBEPHEHHS BaJIOTHOI BUPYUKH 32
EKCIIOPTHOIO TPOAYKITIE€I0. AKPEIUTUB — aKTyaJIbHHM MJIsi JOTOBIPHUX BITHOCHH 3
HETepPEBIPEHUMH TTAPTHEPAMH.

PosrnsgabpMo nponienypy BUKOPUCTAaHHS aKPEIUTUBY .

bank-emiTeHT, SIKHil BIIKpUBA€E aKpeIUTUB, Oepe Ha cebe 30008’ I3aHHS OTUIATUTH
BJIACHUKOBI CyMY KOILITIB TPETHO1 0coOU (IpoAaBLsd TOBapy) 3a YMOBH, 10 TPOJABELb
HajgacTh OaHKy MOBHUM MakeT JOKYMEHTIB CTOCOBHO aKpeIUTUBY. Takuil BUJ
aKpeIUTUBY HA3WBAETHCS JOKYMEHTapHUW. BiamoBiAHO A0 JOKYMEHTapHOTO
aKpeIUTUBY MepeadadaecTbes yKIalaHHs MIATIKHOTO JOTOBOPY, CTOPOHAMH SIKOTO €
MOKyIelb; 0aHK-eMITEHT 3a0e31euye IIaTiXK, 1 MPOJIaBellb € OJEPKyBaYeM KOIITIB.

be3roTiBkoBUi BHJI PO3PAXYHKIB Mepeadadyae BUKOPUCTAHHS MIXKHAPOJHHUX
PO3paxyHKIB y KOMEPIIHHUX OMepallisix, a TaKoXK MPOBOJUTHCS MK BITYM3HIHUMU
IOPUIUIHUME 0CO0aMU, KOJU Taka (popMa po3paxyHKy repeadadeHa JoroBOPOM MiK
IUTATHUKOM Ta 3aMOBHHUKOM. AKPEIUTUB BIIKPUBAETHCS 32 JTOPYUCHHSM IUIATHUKA B
0aHKy, KM OOCIYroBye MOCTadaJlbHMKAa Ha MiACTaBl 3asBU YITKO BCTAHOBJIEHOI
dbopmu. [IxepenoM BIIKPUTTS aKpEAUTUBY MOXKYTh OyTH SIK BIACH1 KOLITH MOKYIILS,
TaK 1 KpeAUTH OaHKYy.

[TimcTaBoto BUILUIATH aKPEIUTUBY € Ha/IaHI MOCTAYAIbHIKOM PEECTPH PaxXyHKIB Ta
TPAHCIOPTHUX JAOKYMEHTIB, SIKI MIATBEP/KYIOTh BlJIBAaHTa)XCHHSI BaHTaxy. Buriarta
KOILTIB MOX€ OyTH O0OyMOBJI€Ha TMOMNepeaHIM akienToM. KoxeH akpeauTuB
MPU3HAYEHUN I PO3paxyHKIB JIMIIE 3 OJHMM MOCTadyalbHUKOM [2]. 3riiHO 3
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MDKHApOJHUM 3aKOHOJABCTBOM g po3paxyHkiB B 3EJ[ mepenbadena 1ijna rama
pi3HUX BUIB akpeauTuBy. [IpencraBumo ix pucysky 1.

Puc. 1. Knacudikaiiisi OCHOBHHX BU/[IIB aKPEIUTHUBY

ABIi30BaHUM — aKpEIUTHUB, 32 SIKUM OaHK-€MITEHT 3BEPTAE€THCA 3 JOPYUEHHSIM JI0
iHmoro OaHKy, MO0 TOBigoMHTH O€Hediliapa TPO BIAKPUTTS aKpPEIUTHBY Oe€3
3000B's13aHHS 3 OOKY aBi3yl04oro OaHKy.

[IpsimoaBi3oBaHMi aKPEAUTUB — II€ AKPEIAUTHB, IKHI HE MOXKe OyTH 3MiHEHHH a00
aHyJTbOBaHWM O0aHKOM J0 HACTaHHsS TepMiHy aii 0e3 3roAu eKCropTepa, Ha KOPUCTh
SIKOTO BiH BiJIKpUTHIA.

['pomoBuii akpeAUTHB — BUIAETHCSI OAHKOM CBOEMY KIIIEHTOBI Ha MpaBo
OJIep’KaHHsl MOBHOI 3a3HAY€HOI B HHOMY CyMHU a0O OKpPEMHUMH YacTKaMH B 1HIIMX
0aHKax MPOTATOM BU3HAYEHOTO Yacy.

Komnencariiitnuii akpe1uTuB — 11e popma po3paxyHKiB 32 €KCIIOPTHO-IMIIOPTHUMHU
onepanisMu. BukopuctoByeThcs ABa akpenutuBHu. l[leprmumii — OHOBIICHMI, SKHIA
BUJAETHCSI 32 JOPYUEHHSM 1HO3EMHOTO TMOKYMISI, a JAPYTUd — 3a JOpYUYECHHSIM
ocHedirmiapa.

Tpan3uTHuii akpeauTHB Tependayae, Mo OaHK-EMITEHT BUMarae BiJ OaHKY-
rocepeHuKa B OJHIA KpaiHi MATBEpAUTH ab0 aBi3yBaTh aKpEIUTUB HA KOPHUCTH
oenediriapa — pe3ueHTa 1HIIO1 KpaiHHu.

Pe3epBHUil akpeuTHUB — O€3BIIKIMYHE HEe3aIekKHE 3000B's13aHHS OaHKY-EMITCHTA,
HaJaHe OeHediliapy Ha MpoOXaHHS HAKa30JaBIlsl aKpPEAUTHUBY ab0 3a JOPYUYEHHSIM
1HIIOTO OaHKYy, 200 BiJl BIACHOTO IMEH1 CTUTATUTH KOIITH 32 HAKa30/1aBIls aKpEIUTHURY.
Pe3epBHuii akpenuTuB — 11€ (hopma 3a0e3neueHHs BUKOHAHHS 3000B’s13aHb Ta 3a CBOEIO
CYTTIO € TapaHTI€Io.

71



ECONOMY
INFORMATION ACTIVITY AS A COMPONENT OF SCIENCE DEVELOPMENT

[Tokputuii (1enOHOBAaHUM) — aKPEAUTHB, JJIs 3AIMCHEHHS IUIATEXIB 3a SIKUM
3a3/1aJeriib OPOHIOIOTHCS KOIITH TUIATHUKA B MOBHIN CyMi HA OKPEMOMY PaxyHKY B
0aHKy-eMITeHTI1 a00 Y BUKOHYIOUOMY OaHKYy.

Henokputuii akpeAuTHB — He 3a0€311eYeHU I BJaCHUMU TPOILIOBUMH KOILITAMHU.

PeBonbBepHUl aKpeIUTHUB — BIAMOBIIHO IO SAKOTO TjIaTa 3a BiJBaHTaXKEHI TOBapH
MIPOBOIUTHCS MTO3aUEPTOBO 32 (DAKTOM BiABAHTAKCHHSI.

AKpeauTHB 3a TOMEPEIHIM aBi30 — 1€ aKpPEeIUTUB, 3a SIKUM OaHK-EMITEHT
3BEPTAETHCS 3 JIOPYYCHHSIM JO 1HIIOrO OaHKy (aBi3ylouoro), mod momepeaHbo
MOBIJIOMUTH TIPO BIJIKPHUTTS aKpeAUTHUBY 0€3 Oyb-IKOTO 3000B’SI3aHHS aBI3YHOUYOTO
0aHKy yu OaHKY-€MITEHTA.

Henopinbuuii — 11€ akpenuTuB, SKUM IependadyeHa oruiata CyMU MOCTayaHHS
TOBapIB (31€0UIBIIOT0, €KCIIOPTHHUX ) JIUIIE TICIISI 3aBEPIICHHS MOCTa4YaHb y TIOBHOMY
o0cs31, mepe10ayeHoMy yro0t0 a00 KOHTPAKTOM.

Henokputuii — Bua akpeuTUBY, OIUIATYy 3a KM y pa3l TAMYACOBOI BIJCYTHOCTI
y IJIATHUKA KOILTIB rapaHTye OaHK-EMITEHT IUITXOM HaJaHHS OAHKIBCHKOTO KPEAUTY.

AKpeAnTHB 3 YEPBOHHMM 3aCTEPEKEHHSIM Iependadae aBaHCOBAHUM IJIATDK Ha
KOpHUCTh OeHediliapa e 0 HaJaHHs OCHOBHHUX JIOKYMEHTIB.

TpanchepabenbHuii (mepeka3Huil) akpeAUTHB Tepeadadac MOXKJIUBICTh HOTO
BUKOPHUCTAHHS MOBHICTIO 400 YaCTKOBO OJTHUM a00 JeKiibKoMa OeHediiiapaMu.

[ToHOBIIOBaHMI — aKPEIUTUB, KU MPU3HAYAETHCA Il 0araTbOX M03a4eproBUX
IJIaTEXIB MPU PETYJSIPHUX OIJIaTaX TOBapiB CTabUIbHOMY YYaCHHUKOBI TOPTOBEJIBHOI
yroJu — TMOCTAYaJIbHUKY TOBapiB, KM 31MCHIOE MOCTauyaHHS TOBapiB 3 IMEBHUM
iHTepBaoM yacy [1].

OTxe, aHaNI3yIOUM BUILEHABEICHE, MOKEMO 3pOOMTH BUCHOBOK IIPO IEpeBaru
akpeauTuBy B 3E/] Ta iforo icTOTHI HEJOJIKH, 30KpeMa, 11€:

v/ aKpeJIMTHB JI03BOJISIE MIHIMI3yBaTH PH3UKH HEIUIATEXKY, BPAaXOBYIOYH, IO
oruiata OyJie rapaHTOBaHAa 0AHKOM-EMITEHTOM;

v/ aKpeINTHB — 1€ OKpPeMa BiJl 30BHIITHBOEKOHOMIYHOTO JOTOBOPY yroja, B sKii
BU3HAUEHO 3000B’sI3aHHS IJIATEXXY Ha KOPUCTH EKCTIOPTEPA;

v/ TIpOBeJIeHHsT peaabHOI Ta 00 ’€KTUBHOI MEPEBIPKH OaHKOM JOKYMEHTIB, 3a
JIOIIOMOT OO0 SIKHX 31HCHIOETHCS TIATIK;

v/ BUKOPUCTaHHSI pemnyTallii 6aHKy Ha KOPUCTh 1BOX KOHTpareHTiB y 3E]JI.

Cepen HemoONIKIB akpeAUTHBY MOXHA Ha3BaTH HENOCTaTHHO 100py Gdopmy
PO3paxyHKiB, BUTPATH BU3HAYCHI y BUIJISIII KOMICIH, 300piB Ta BIJCOTKIB OAaHKY 3a
nepioJ 1ii akpeIuTUBY; OaHK pOOUTH OIJIATy 3a TOBAp, KOJHUM YMHOM HE OB’ I3aHY
3 IKICHUMH XapaKTePUCTUKAMHU caMoro ToBapy [2].

Taxox c1abkUM MICLIEM y 3aCTOCYBAaHHS aKpPEAUTUBHUX PO3PAXYHKIB BBAXKAETHCS
HEOOXITHICTh BHECEHHSI TPOIIOBOI 3aCTaBU MPHU BIIKPUTTI aKPEIUTUBY. 3acTaBa
rapaHTye OaHKy IMOBHE BHKOHAHHS KIIIEHTOM YCiX 3000B’s3aHb. lle akpeautus i3
IPOLIOBUM MOKPUTTAM (NMOKpUTHH akpenutuB). Koiam BIAKPUBAETHCA TaKul
aKpeIUTHUB, IETIOHOBAaHUHN Y BUKOHYIOUOMY OaHKY, SIKM HE € OAHKOM-EMITEHTOM, TO
KpIM 3asiBU KJIIEHT MOAA€E 0 OaHKY-EMITEHTa IUIATIKHE TOPYUYEHHS Ha IepepaxyBaHHs
KOIUTIB ISl OPOHIOBAHHS 1X Y BUKOHYIOUOMY OaHKy. baHK-eMITEHT mepepaxoBye Iii
KOIITH Ha aHATITUYHUHA paxyHOK «Po3paxyHKH 3a akpeAUTHBaMU» Y BUKOHYIOUOMY
0aHKy Ta MOBIIOMJIIE TPO YMOBHU akpeautuBy. Ll ¢dopma akpeauTuBy Mmano
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PO3MOBCIOKEHA Ha 3aX0i. AJKe )KOAHOMY KIIIEHTOBI HE BUTIIHO «3aMOPOXKYBATH
CBOI KOIITH y OaHKy, a e i J0 TOro — BUIUIAYyBaTH MOMY BIJICOTKHM 3a HaJaHi
nociyru [3].
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OPOI'PA®IYHI OCOBJIUBOCTI PO3TAIIIYBAHHS
CAJIOBO-TTAPKOBUX ®ITOIEHO3IB
HAIIOHAJIBHOI'O JEHAPOJOI'TYHOI'O ITAPKY
«CODIIBKA» HAH YKPAITHA

banabdak A1a BacuiiBHa

K. C.-T. H., IOIEHT KadeIpy eKOoJIOT1i Ta OE3MEeKH KUTTEMISIIBHOCTI
YMaHChKUH HalllOHAJILHUM YHIBEPCUTET CaJ[IBHUIITBA

C. H. C. BIJUIUTY JIGHPOJIOTIi Ta MapKoOyAiBHUIITBA
Hauionansuuit genaposnoriunnii napk «Codiiskay HAH Ykpainu

Bacusnenko Oubra BorogumupiBHa
K. C.-T. H., JIOIIEHT, 3aBi/lyBay Kaeapu eKoyorii Ta 0e3neKu KUTTEAISITLHOCTI
YMaHChKUI HalllOHAJILHUM YHIBEPCUTET CaJ[IBHUIITBA

Hamionansuuit  nenaposoriunuit mapk  «CodiiBkay  HAH  VYkpainu
(HAIT «CodiiBkay HAH VYkpainu) € oquuM 3 HalBU3HAUHIIIKX B YKpaiHi BUTBOPOM
nanamadTHOTO CcagoBO-TIApKOBOro MucrenTBa. JlepeBHa ¢iopa € TOJIOBHUM
€JIEMEHTOM TapKy. BaXIMBUMH € THTaHHA PO3MIIICHHS 3€JICHHX HACa/KEeHb Ta
M1100py aCOPTUMEHTY JAEPEBHUX 1 YarapHUKOBUX MOPIJ, 5Kl O OyJIM y rapMOHIHOMY
3B’SI3KY 3 peiabedoM MapkKy.

HAIT «Codiiska» HAH VYkpainu posramoBanuil y micTti YManb Yepkacbkoi
obnacTi Ha BucoTi 170-265 M Hax piBHEM MOps 1 Mae reorpadivuni koopauHaT 48°46'
miBHIYHOiI mmpotu 1 30°14' cxigHoi poBrotw 3a ['punBiuem. 3a OGoTaHiKO-
reorpadiyHUM paiOHyBaHHAM TEPUTOPIS MiCTa Y MaHb BXOJUTH J0 CKJIAy MIBICHHOI
gactuHu [IpaBoGepexnoro Jlicoctenmy VYkpainu, 3a Te0OOTaHIYHMM - JI0 CKIJIaTy
HentpansHoro  I[IpaBoOEepeKHONMPUIHIMTPOBCHKOTO  OKPYTy  TyOOBO-rpabOBUX,
nyOOBUX JICIB Ta JYYHUX CTEMiB, 3a (i3MKO-TeorpadpiuyHUM paliOHYBaHHSM - J0
YMaHCbKO-MaHBKIBCHKOTO  paiioHy LleHTpanbHONPUAHIMPOBCHKOI  BUCOYMHHOI
oOnacTi [Toaubcbko-IIpuaHITPOBCHKOIO Kparo JIICOCTENOBOI 30HU YKpaiHu [2, 3, 4].

CknanHa reosoro-reomopdosoriysa OynoBa CHPUYMHIOE PI3HOMAHITHICTh
penvedy IlpaBoOepexHOi JsicocTenoBoi 30HU. ['eoMopdosoriuHa CTpyKTypa
maHamadTiB 3yMOBJICHA TPUBAJIOI0 B3AEMOJIIEI0 €K30T€HHUX CHJI MPOTATOM BCi€i
r'€0JIOTTYHOT iICTOPIi, 1 30KpeMa, 3HAYHUMHU €pO31IMTHUMHU MPOIECaMH J10JI0J0BUKOBOTO
1 npogoBukoBoro mepioniB. CydacHuit penbed IIpaBoOepexnoro Jlicoctemy, 1o
BapilO€ BiJ TUJIOCKOPIBHUHHOTO 10 JIOJMHHO-OQJIKOBOTO 3 PI3HUM CTYIICHEM
xBUJsicToCcTl, (popmyroTs [lpuaninpoBchbka Ta dyactuHa [loginbChKOi BHUCOYHMHH,
KuiBcbke mumato. ['eosioriyHy OCHOBY 3rajlaHUX BHCOYHMH CKJIagac YKpaiHChKUN
KPUCTAIIYHUI [T, YTBOPEHHUI TMEPEBAXHO TOKEMOPIHCHKUMHU KPUCTATIYHUMU
nopogamMu. Marmatuuni Ta MeTamop(iuHi yTBOpeHHS c(OpMOBaHI MEPEBAKHO
rpaHiTaMH, THEHCaMHU, KPUCTATIYHUMH BaITHSIKAMH, KBapIUTamu, JaOpaJlopUTamH,
BIJICIOHEHHS SIKUX CIOCTEPIraloTh y MiCIsIX BOAoAUIIB. KpucraniuHi mopoau BKpUTI
MaJIONOTY>KHUMH HalllapyBaHHSMU OCaJ0BHX Topin [3].
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Teputopis, Ha SKIM pO3TallIOBaHE MICTO YMaHb, HAJEKUThb 10 YMaHCHKOTO
MarMaTMYHOTO MacuBy (IUIyTOHY), IO BXOJIUTh 1O TMPOTEPO30OMCHKOI Tpymu
[{enTpanpHOTO0, 200 TeTepeBo-by3bpKkoro palioHy YKpaiHCHKOTO KPUCTATIYHOTO IITUTA,
1 sBnse coboto piBHe mmiato. HIAIT «CodiiBka» HAH VYkpainu po3mimienuii Ha
rpaHiTHOMY 0aTOJITI ME30MarMaTUYHOro XapakTepy. TOBIIMHA IIapy TPaHITOITHUX
nopin csrae 40—45 m. ['panHiTH 3aniTar0Th il HAallapyBaHHIMHU OCAJIOBHX IOPiJ Ha
rmubuHi 2040 M. Buxoam rpaHiTiB MOXHa CIOCTEpIraTd B3JOBX pyclia pPIiuKd
Kam'suku, y spax ta 0ankax neHaponapky [3, 4].

3HauHy poJb y mpoliecax GopMyBaHHS 1 po3BUTKY JaHamadTiB [IpaBobepeskHoro
JlicocTeny BiirpatoTh NoBepxXHEB1 BOAU. OCHOBHUMH BOJHUMH apTepiaiMu € J{HImpo i
[TiBgennuit byr. Boau nux pidyok Ta iXHIX MPUTOKIB ITUPOKO BUKOPHUCTOBYIOTHCS Y
HapoJHOMY TocnoaapcTsi. [IpoTsarom octanHiX 60 pOKiB CIIOCTEPITAETHCS TEHIACHIIIS
710 3HMO)KEHHSI PIBHS IPYHTOBHUX BOJI, 1110 PU3BEJIO 10 BUCUXAHHS JKEPEII 1, 3pEIITOIO,
JI0 BTPATH HU3KHU BOJONM [4].

HAIT «CodiiBka» HAH VYkpainum posramoBaHuid Ha TrpaHITHOMY Oa30JiTi
ME30rMaTUYHOr0 MoXo/keHHs. ['paniT 3amsrae Ha rubOuni 20-40 M 1 rwmOme. Y
Oaykax 1 pyciiax pidyoK I'paHiT BUXOJAUTH HA MTOBEPXHIO M YTBOPIOE MaJTLOBHUY1 CKEI.
['onoBHa TpyHTOYTBOpIOIOYA TOpOJa TapKy - JIeC Ta HOBOYACHI allfOBIaJIbHO-
JENIOBIANIbHI BIAKIAAM JHUII, Oamok Ta aoiauH. Penbed Tepurtopii mapky mayxe
po3uneHoBanuil. [Tapk po3ramoBanuii B 1oiuHi piuku Kam’ ssHkH, sika epeTuHae ioro
0 TTIMOOKIM Ta XBUWISICTIH JOJMHI B MIBJACHHO-3aX1THOMY HanpsaMKy. Ha pycini piuku
KaM’stHKH CTBOpEHO Kackaj 3 TPhOX CTAaBKIB 3arajbHOIO muiomiero 0sm3pko 30 ra [1,
2].

Paiton mocmimkeHb po3TalllOBaHUKW B MEXaX IIBJACHHO-CXIJIHOI YaCTUHH
[Toxinbebkoi 1 OUTBIIOT YacTUHU [IpUIHICTPOBCHKOI BUCOUYMHHU, C(HOPMOBAHUX Ha
VYkpaiHCbKOMY KpUCTaTIYHOMY IIUTI. Penbed micta YMaHi ayxe po3uiIeHOBaHHH 1
CKJIaJIa€ThCsl 3 IUIAKOPIB Ha BOJIOPO3AUILHOMY IIJIATO 1 JOJMH PIYOK YMaHKH Ta
Kawm’sHku 3 iXHIMM nipuToKaMu. BHaciiok epo3ii miiakopu JIy>ke po3pizaHi Oaakamu,
spamu Ta cxuiamu [1, 2].

3elieHl HAacaJK€HHS € OCHOBHMMM OO'€THYIOUMMHU €JIE€MEHTaMU 3arajbHoi
KoMMo3ullii mapky. Bci HacakeHHS pO3MINIYIOThCS 3 TaKUM PO3PaxyHKOM, 100
MIIKPECTUTH pesibed MicueBocTi. B 1eHTpaibHIi YacTUHI MapKy, HAa MiABUIICHHSX,
PO3TAIlIOBYBAJIUCS TPYMU BHUCOKOPOCIUX JEPEB, a 3HUXKEHI MICUi 1 OKpaiHu
3acaKyBaJMCs IEKOPATUBHUMHU YarapHUKaMH, YaCTO CTBOPIOBAIMCS TPYIH 3 OJIHI€T
MOPOJIH.

BucnoBok. Bukopucranns npuponaux ymoB (penbedy, KaMiHHS, BOJIU Ta 1H.) B
kommnosutiiHii moOymaoBi HJIT «Codiiskay HAH Ykpainu cyTTeBO BrutHBae Ha MOTO
Xy[IoHii ctad. [Ipu cTBOpeHHI MapKy MaKCUMaJIbHO OyB BUKOPHUCTAHUN SCKPABO
BUpaxeHu penbed. Lle mamo MoXIUBICTh HE TIIBKHA JOOPE PO3MICTUTH JEPEBHY
(baopy, apxiTEeKTYpHI CIOPYAH Ta 1HIIE, alie ¥ e(peKTHO 3aCTOCYBaTH B JEKOPATUBHUX
HUIAX penbed Ta BOY.

Cnucok Jgireparypu
1. Kocenxo I.C., ITuun’tox B.B. CodiiBka. HarionanbHuii 1eHIPOIOTIYHUN MAPK:
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OIIHKA 3ABPYJIHEHHS IPYHTY BAXKKUMHA
METAJIAMMU Y XAPKIBCBHKIN OBJIACTI

Jlykam Okcana IBaHiBHa
CreriaicT BHILOI KaTeropii, yuntenb reorpadii XapkiBcbkoi rimMuaszii Nel2
XapKiBChKOi MiCBKO1 pajsii XapKiBChbKOi 001acTi

Mamorenko Aniia BitajiiBHa
Kanguaar 6iomoriyHux HayK, CTapIIui BUKIaAa4 Kadeapu aHaToMil 1
¢i3iomorii moaunu imeni S.P. Cunensaukoa XHITY imeni I'.C. CxoBopoau

Ha croromui B Ykpaifi 0CTiIKeHHS TIPOIIECIB, K1 JI€KaTh B OCHOBI PUPOTHOTO
(yHKIIOHYBaHHA 010reoneH031B Ha0yBalOTh MAacIITAOHOIO 3HAYEHHS, y 3B’SI3KYy 3
MOTIPIICHO €KOJIOTIYHOW cuTyariero. 3a nmannmu FOHEIL, BOO3, ®AO, 3a
CTyIleHeM HeOe3NeKH Ha JaHUM yac OJHE 3 MEepIIMX MICIb 3aiiMal0Th Ba)KKI METalIH,
HaBITh BUIEPEKYIOUM JABOOKUC BYTJIEIIO, MECTULUAM, CIOJYUYEHHS CIpKHM Ta 1HIII
ayxe HeOesneuHi 3a0bpyantoBaui [1]. Tlepex ycim, e MOB’s3aHO 3 TEMIIAMH Ta
oOcsiraMi IXHbOTO HAJIXOJKEHHs B HABKOJIMIIHE cepenoBuule. Tomy, BUSBICHHS
CTyIEeHsl 3a0pyJHEHHS BaXXKUMHM MeETajaMH IPYHTY Ta iXHbOI KOHLEHTpauii €
HErallHOI0 aKTyaJbHOIO IpoOJieMOr0 B Haimii kpaini. Lle momomoke BU3HAYMTH
AKICHO-TOKCHKOJIOT14YHI MMOKa3HUKH IPYHTIB 1 POCIMHHOI CUPOBHMHHOI MPOIYKLIi Ta,
3arajoMm, OLIIHUTH (PAKTUYHUI €KOJIOTIYHUIN CTAaH IPYHTIB Ta POCIUH Y €KOCUCTEMAX,
AK1 3a3HAJIM BIUIMBY aHTPONOTE€HHOI AISUIBHOCTI Ta TEXHOT€HHOTO THCKY.

Buxonsum 3 akTyanbHOCTI TE€MH, METa IOCIIPKCHHS — BHU3HAYUTU IMOKa3HHUK
3a0pyIHEHHS IPYHTY BOXXKKUMH MeTajaMu TEePUTOPINA B3OBK aBTOMOOUIBHOI JOPOTH
Ta B MeXax arpoieHosy cenuiia besmoiBka XapKiBCcbkoi 00JacCTi.

Ha nmouaTky ekciepuMeHTy HaMH Ha TepuTOpii cenuia be3nroiBka Oyu BUALICHI
JIBa THUITH JTOCTIKYBAaHUX TEPUTOPIM:

I 30Ha — y30144si, B3/IOBK aBTOMOOLIILHOI IOPOTH, sIka Ma€e 00JlacHE 3HAUCHHS,

II 30Ha — arporeHo3 NpUcaTuOHUMU AUTSTHKAMHU.

Hpyruit T Teputopii BKIOUYEHO 10 00’ €KTIB HAIIUX CIIOCTEPEKEHD y 3B’ SI3KY 3
TUM, L0 cenuile be3moJiBKa MepeBakHO MPEACTABICHO MPUBATHUM CEKTOPOM.
Maiike Ha KOXHIA TpUCAAUOHIN NUIAHII BUPOUTYBaHHS (PYKTIB, STiJl, OBOUYIB,
KOPMOBHUX Ta CiIbCHKOTOCTIOJAPCHKUX KYJNBTYp CYNPOBOKYETHCS 1HTCHCHBHUM
arpOTEXHIYHUM OOpOOITKOM TPYHTY. Y TMOAAIBIIOMY, 3a JOMOMOIOK IOJEOBOIO
MeToay 3aiMcHUIN 3a0ip npob rpyHty 3rigno 3 JCTY 4287: 2004 [2] Ta BU3HAYMIH
KaTeropito 3adpyaHeHHs, 3rigHo JlepkcnokuBcTanmapty Ykpainu 2004 poky [3].
OuiHKy cTymiHO HeOe3neku 3a0pyJHEHHS IPYHTY BaXKKUMHU MeETallaMH IPOBENU
IUISIXOM pO3paxyBaHHS KOe(DIlIEHTY KOHLEHTpali XiMIYHUX pedoBHH (dopmyial)
[4].

Kc=C+TAK (1)

ne C— ¢akTuuHui BMICT BU3BHAUYEHOT'O XIMIYHOTO €JIEMEHTY B IpyHTi, M1/ KT, ['JIK
— I'PaHUYHO JIONMyCTHMa KOHIIEHTpAllisl 3a0pyJHEHOI pEYOBUHU, MI/KT
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Tak sk TpyHTH dacTo 3a0pyAHEHI OJHOYACHO JEKUIbKOMA E€JIeMEHTaMH
pO3paxyBalii CyMapHHH IMOKa3HHUK 3a0pyaHeHOCTI, (hopmyia 2) [5]:

ZC:ZKC_(n_l) (2)

ne: Z. — CyMapHHMA TOKa3HHWK 3a0pyaHeHocTi IpyHTIB;, ne K¢ — koedimieHt
NEPEeBUIICHHS] KOHIEHTpaIlli MeTany, SKUW JOpIBHIOE BIJHOIICHHIO (HDaKTUYHOTO
BMICTY €JIEMEHTIB y IPYHTI 0 ()OHOBOTrO (PyXOMOToO); N — KUIbKICTb BpaxOBaHUX
XIMIYHUX €JIEMEHTIB.

OriHka He0e3MeuHOCT] 3a0pyAHEHHS IPYHTIB KOMIUIEKCOM XIMIYHUX €JIE€MEHTIB 32
MOKa3HUKOM ZC BUKOHYBaJlacsi 3a OIIHOYHOIO mikanoro [6]. ['pamamis mikamu
po3po0iieHa Ha TiACTaBl apHali3y CTaHy 3J0pOB'Sl HACEJCHHs, SKE€ MeEIKae Ha
TEPUTOPIAX 3 PI3HUMH PIBHIMU 3a0pYyTHEHOCTI IPYHTIB.

CratuctTuyHuil OOpOOITOK OTpPUMAaHUX MAAHUX 31MCHIOBAaBCA BUKOPUCTAaHHSIM
nporpam «Statistica 10.0 for Windows» 1 «Microsoft Excel». Ctatuctuuno 3Hauyury
PI3HUIIO CEPEIHIX BCTAHOBIIIOBAIMU 3a JONOMOrow kpurtepito (t) CTeroeHTa. 3MiHU
BBaXkaJIu AocTtoBipHUMU ipu p<0,05.

Jns BU3HA4YeHHS PIBHA 3a0pyJHEHHS BAXKUMHU METaJIaMH IPYHTIB 3 2-X
JOCIIKYBAaHUX 30H PI3HOTO (PYHKLIOHAIBHOTO IMPU3HAYEHHS HaMH BiaiOpaHo 18
po0 rpyHTY. Tak K IpyHTH XapKiBChKO1 001aCTi MMOCTIMHO 3HAXOAATHCS 1] BIUTMBOM
MOBITPSTHOT Ta BOJHOI €p03ii, 110 BIUIMBAE HA MITPAIlII0 PEYOBUH Y IPYHTI, B TOMY YHUCII
1 Ha mepeMilleHHs Ba)KKHUX METaJIiB, MU MOPiBHIOBaIM oTpruMaHi nai 3 ['JIK oomMiHHuX
(GhopM BaXKKUX METAIIIB Y IPYHTax YKpaiHu.

VY xonmi HOCHIIKEHHsS 3’SCOBAaHO, IIO0 TEPUTOPIsS y3014dst JAOPOTH 3a BMICTOM
BOKKMX METAJIB HE TMEPEBHUIYE KOHTPOJbHI 3HAYCHHS BCTAHOBJICHMX Ha YKpaiHi
arpoekosioriyaux HopMmatupiB (I'JIK). Tak, BMICT CBHUHIIO CTaHOBHUThL 5,78 MI/KT,
koOanbty — 0,51 Mr/kr, miai — 0, 46 mr/kr, "Hikento — 1, 47 mr/kr, 3amiza — 74,59 mr/kr,
xpomy — 3,64 mr/kr, maprasio — 45,29 mr/kr. OnnHak, Bucokuit BMicT kaamito (0, 53
Mr/kr) ta uuHky (18,70 Mr/kr) mMoske mpu3BECTH IO TMOSIBU XBOPOO Yy JIOJIEH, sKi
XKUBYTh OUIs poporu. Tak, mig BIUIMBOM KaJMIl0 y HUX MOXe€ BiJOyBaTucs
MPUTHIYEHHS aKTUBHOCTI (DEPMEHTIB Ta JAISJIbHOCTI MITOXOHJIPIM HA TJIi M1JBUILEHHS
BUTBHOTO PaIUKAIBHOTO OKHCJICHHS y KIITHHAX, IO MPU3BOJIUTH 10 BHHUKHCHHS
BIIXUJICHB. TaKoX BUCOKHI BMICT KaJIMiIO IPUTHIYYE PICT POCITHH.

117 yac nocniKeHHs 3’ ICOBaHO, 0 IPYHTH arpolieHO3Y, B OCHOBHOMY, TaKOX 32
BMICTOM Ba)KKHX METATIB HE MEPEBUITYIOTh KOHTPOJIbHI 3HAYCHHS BCTAHOBJICHUX Ha
VYkpaini arpoekonorigaux HopMmatusiB (I'JIK). Tak, BMiCT CBUHIIIO CTaHOBUTH 3,58
Mmr/kr, kaamito — 0,17 mr/kr, kobanety — 1,23 mr/kr, miai — 1, 76 Mr/kr, HikeI0 — 2,
63 mr/kr, xpomy — 0,84 mr/kr. OmnHak, Bucokuii BMicT 3amiza (110,03 Mr/kr) 1 1uHKY
(14,15 mr/kr) Ta maprasio (168,20 mr/kr), octansiit Ha 70,3%, p<0,05 nepeButrye
Hopmu ['JIK, MOXyTh 3HM)KYBaTH TyMYCOBaHICTh IPYHTIB arpomeHo3y, TaK SK
HAKOMMYYIOTHCS cCaMe y TyMyCcOBOMY Topu3oHTi. e, y cBOIo uepry, Moxe mpu3BecTH
710 3HWKEHHS BPOXKAIHOCTI CUIbCHKOTOCTIOAAPCHKUX KYJIbTYpP, MOSIBI Y HUX XJIOPO3iB
Ta 3MEHIIEHHIO CTIMKOCTI 10 HECHPUSATIUBUX (AKTOPIB, TAK SIK BUKIUKAE JeIlUT
3aJ1i3a y IPYHTI.
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Cnin 3a3HayuTH, 10 HA 000X JOCIIKYBAHUX TEPUTOPISX JEHIO IiJBUIICHUN
BMICT IMHKY. L{e MOXHA MOSICHUTH TUM, IO LUHK JIOKATI3YETHCS Y TPUIIOBEPXHEBOMY
MPOIIAPKY TPYHTY, HOTO BMICT 3aJICKHUTh MEPEBAKHO BiJ HAKOIMMYEHHS OpPraHIYHOI
PEUYOBMHU Ta BUMHUBAETHCSA BiH cialliie, y MOPIBHSAHHI 3 KaAMIEM 1 MIJTIO.

3a pesynbTaTaMu pPO3paxyHKy CyYMapHOTO TOKa3HUKa 3a0pyJHEHHsS IpPyHTY
3’COBaHO, IO BCl JOCHIIKYyBaHI TepuUTOpli BIHECEH! OO KaTeropii IPyHTIB —
JOITyCTUMOI, IIIIKOM YHCTO1 Bifl 3a0pyiHeHHs TepuTopii (Tadm. 1).

Taomung 1
CymapHuil TOKa3HUK 3a0pYIHEHHS IPYHTY BXKKHMHM MeTajgaMu (MI/KT)
HocnimkyBana |  CymapHuil TOKa3HUK Kareropis
TepUTOPIs 3a0pynHEeHHS 3a0pyIHEHHSI Z,
TPYHTY
I 30Ha 1,76 JOITyCTUMA <16
Il 30Ha 0,32 JIOITyCTUMA <16

Crnig 3ayBakKUTH, 10 CyMAapHUW MOKAa3HUK 3a0pyAHEHHS IPYHTIB | 30HM, TOOTO
TEPUTOPIi y3A0BXK aBTOMOOLIBHOI JOPOTrH, CTATUCTUYHO 3HAUYMMO Maibke Ha 82%
(p<0,05) Bummii 3a noka3Huk Il 30HM — arponeno3y (auB. Taba. 1). 3a mkaioro
3a0pyJHEHHs] IPYHTIB 32 CyMapHUM IOKa3HUKOM Z: II€ BIANOBIJA€ HaWHUKUIOMY
PIBHIO PHU3UKY TIOSIBU 3aXBOPIOBAHOCTI Yy JiTe Ta MposiBaM MIiHIMaJbHUX
(GYHKIIIOHATBHUX BIIXWIEHDb Y IOPOCIOTO HACEJICHHS.

OTxe, I'PYHTH AOCHIIKYBAaHUX TEPUTOPIM MAIOTh HE3HAUHE IIJBUIIECHHS TaKUX
BAXKKHUX MeTaliB, Ak ZN, Cd, Fe ta cratuctuuHo 3Haunme 3011bi1eHHs Ha 70,3% Mn 'y
IPYHTax arpoleHO03IB, Y MOPIBHSHHI 3 TPAHUYHO JAOMYCTUMOIO KOHIIEHTPALIELO.
Onnak, IXHIH cyMapHUM MOKa3HUK MOJI1€JIEMEHTHOTO 3a0pyIHEHHS HE TepeBUIIye 16
onuHULb. TOOTO IpyHTaM JOCHIIKYBAaHUX TEPUTOPIN XapakTepHa Nepila KaTeropis
3a0pyIHEHHS], SIKa BIJMOBIA€E HOPMI.
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MOBOJI’KEHHSI 3 IOBYTOBUMMU BIIXOJIAMMU B
YKPAIHI I TPY3Ii

Pubanosa Ouabra BosionumupiBHa,
KaH/J. TCXH. HAYK, JOLCHT, JOUOCHT

bpuraaa OJuiena BosioaumupiBua,
KaHH.TeXH.HaYK,HOHeHT,HOHCHT

Yopuc Karepuna €BreniiBua,

CTyAECHTKA

HarnionanpHu#t yHIBEpCUTET IUBUIHLHOTO 3aXUCTY Y KpaiHu,
M. XapkiB, YKpaiHa

ApHayTOB AJIeKc,
CTYJEHT
Hepsxaauit yniepeuret i, m. Toumici, ['py3is

[ToBomxkeHHsT 3 NMOOYTOBUMHM BIIXOJaMH € OJHIEI0 3 HaWOUIbII aKTyaJIbHHX
po0JieM Cy4acHOTro CBITY. 3a JaHUMH E€BpPONEUCHKOI KOMICII, KUIBKICTh BIIXOMAIB Y
KpaiHax €Bponelicbkoro Cor3y 3pocia B OCTaHHI POKH J0 MOHAJ 2,5 MUIbSIP/11B TOHH
Ha PIK, [0 MPU3BOJUTH IO 3HAYHUX HETAaTHUBHUX HACIIIKIB IS HABKOJMIIHBOTO
cepeZioBUIIa Ta 370pOB's Jtoei. Y 1IbOMY KOHTEKCTI, JOCHIIKEHHSI MOBOJ>KCHHS 3
BIJIXOJIaMH Y KpaiHax, TaKUX K YKpaiHa Ta ['py3is, € 0cO0JIMBO BayKJIUBUM.

VYkpaina ta ['py3is, sik 1 OUTBIIICTh KpaiH CBITY, CTUKAIOTHCS 3 BUKJIMKAMU 1070
e(eKTHBHOI oOpraHizaiii TOBO/KCHHS 3 BIAXOJAaMHU. 3a JaHUMHU JOCHIIKCHD,
YKpaiHCbKa CHUCTE€Ma TMOBOJKEHHS 3 BIIXOJIaMU € Hee(EKTUBHOIO Ta HEIOCTATHBO
PO3BUHYTOIO, 110 MPU3BOJAUTH 10 HEOE3MEKU ISl 310pOB'S HACEJIIEHHSI Ta HETaTUBHO
BIUTMBAE HAa CTaH HABKOJIUIITHBOTO CEPEAOBUINA. Y CBOIO uepry, [ py3is, xoua Mae Jeski
MO3WUTHBHI 3pYIIEHHA y I cdepl, TaKOK CTHUKAETHCA 3 BEIMKUMHU IMpoOiIeMaMu
MOBOJ/PKEHHS 3 BIJIXOJ[aMHU.

Cranom nHa 01.01.2021 poky B YKpaiHi 3HaX0auUThCs 3arajoMm 6045 moJiroHis ta
3panui TTIB. I1ix 3BanniaMu Ta mojiiroHaMu 3HaxoIuThes 011 8,8 THC. raTeputopii
KpaiHu. 3arajJbHOI0 TEHACHINEO A1 Y KpaiHu, Ha BIIMIHY B1J] €BPONEHCHKUX JIepKaB,
€ HU3BKMM piBeHb mepepoOsieHHs ¥ ytwm3anii TIIB Ta BHcCOkuE MOKa3HHMK iXx
3aXOpOHEHHS Ha moJjiroHax [1].

3a JaHMMHU JEep>KaBHOI CTAaTHMCTHYHOI 3BITHOCTI cTaHOM Ha KiHelp 2020 pokyy
CHeIiajJbHO BIIBEJACHUX MICIAX 4 00’€KTax Ta HA TEPUTOPIl MIAMPUEMCTB KpaiHH
Hakonmuuuiaochk 15,6 mupa. T BimxoniB, yroMmy uuchi BiaxoxaiB 1-I11 kiaciB Hebe3neku
12,2 mus. T. [1].

3 KOKHUM POKOM 3POCTalOTh OOCSTH YTBOpPEeHHS BiaxoiiB. Ha puc.l mokazano
nuHaMiKy yTBopeHHs BiaxoiB 3 2010 mo 2020 poku, B Tomy yucii BiaxoaiB [V kiacis
HeOe3MeKu.
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Pucynok 1. JIlunamika yrBopeHHs BiaxoaiB B Ykpaini 3 2010 mo 2020 poku

Y TepuTopialbHOMY pPO3pi3i HAWOIIBIIOTO TEXHOTEHHOTO HABAHTAKCHHS
3a3HAIOTh MPOMUCIOBO po3BHHEHI perioHu. Y 2019 pori HaiOiIbIIa KITBKICTH
BiXO/iB yTBOpHiachk y JIHinmpomneTpoBchkiii (66,9 %), IlToaraBcekiit (21,2 %) Ta
Honeupkiit (5,8 %) obnactsx. CymapHuil 00cAr BIIXOJIB, IO YTBOPWIKCA Y IIMX
obnactsix, cranoButh 93,9 %. Ha pemry obnacteit npumanae 6,1 % Bin 3aragbHOTO
00cCsTYy YTBOPEHHS B1IXO/IiB.

3a manumu MiHICTEpCTBa PO3BUTKY TpoMaj Ta TEpPUTOPid YKpaiHu 3arajibHa
KUIbKICTh TBepaux mnoOyTtoBux BiaxomiB (TIIB), ski Oynum 3i0pani mpotsarom2020
poKy, cranoBuTh 54,119 mmH. ky6. M a60 10,715 muH. T. [1].

[IpoGiema HakONMUYEHHS, MEPEPOOKH Ta YTWII3allli BIAXOAIB € CKJIAIHOK M
0araro(akTOPHOIO EKOJIOTIYHOI0, TEXHOJOTIYHOI, CKOHOMIYHOIO Ta COIIaJIbHOIO
npobiemamu. CajifoBaHHS CMITTS, HABITh 33 JOMIOMOI'OI0 HAallCyYaCHIIINUX YCTaHOBOK,
TEX TOB’A3aHO 3 JIOBOJII CEPHO3HUMU TpyJHOIIaMU. B KpaiioMy BUIMAAKy 3ropae He
6inpie 80% BiIXOMiB, a caM MPOIIEC JIMIIE CIpUse 3a0pyTHEHHIO TOBITps, 1HII 20%
JIOBOJAUTHLCS BIAMPABIATH Y BiJIBaJI a00 3CUMATH Y SIPH.

B VkpaiHi, Ha BiqMiHY BiJ €BpPONENUCHKHUX JEpKaB, XapaKTEPHO HU3bKHUI pIBEHb
nepepoOsIeHHs 11 yTuimizalli TBepaux MoOyTOBUX BIIXOIB Ta BUCOKWW MOKA3HUK I1X
3aXOpoHeHHs Ha moiiroHax. [lomiroHu 1 3Bayiuia TBEpAUX MOOYTOBUX BITXOIB
3aliMarOTh BEJIMYE3HY IUIONLY TePUTOPii YKpainu (puc.2).
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[Tonan 79% naceneHHs YKpaiHM OXOIUIEHO MOCITYTraMu 3 BHBE3EHHS MOOYTOBUX
BiIXO/iB. Halripmmuii moka3HUK OXOIUICHHS HAaCEeJICHHS MOCIyraMu 3 BHBE3CHHS
nmoOyTOBUX BIJXOMIB CIOCTEpiraerbcst y 7 perioHax, a came: KipoBorpaiacbka,
XKuromupcrka, Bonuncbka, J[lHinmponeTpoBcbka, Yepkacbka, Omecbka 00JacTi.
Bucokuii BiICOTOK OXOIUIEHHS HACEJICHHS MOCIyramMu 13 30UpaHHs Ta NEPEBE3CHHS
TIIB cnioctepiraerbes y M. Kueni (100%) ta mo MukomnaiBebkiii oomacti (95%) [1].

KinbkicTh ImepeBaHTaKEHUX CMITTE3BAIuUIN cTaHOBUTL 261 ox. (4,3%), a 868 ox.
(14%) He BIAMOBIAAIOTH HOPMAM €KOJIOTTYHOI OE3MEKH.

Uepes HEHAJIE)KHY CUCTEMY MOBOJIKEHHS 3 TBEPAUMHU MOOYTOBUMH BiAXOJaMH B
HACEJICHWX TMYHKTaX, K MpaBWwio y mpuBaTHoMy cektopi, y 2020 pori BusBIEeHO
22,6 THC. HECAHKIIIOHOBAHUX 3BAJIMIN, MO 3aiMaroTh miomnry 0,56 Tuc. ra, 3 HUX
nikBigoBaHo y 2020 pori 21,7 Tuc. HecaHKITIOHOBaHUX 3By Turomiero 0,53 Twc. ra.
[1].

[ToTpeba y OyaiBHUIITBI HOBUX TOJITOHIB CKiIajae nmoHan 318 onunuilb.

JlnHaMiKy TTOBOJ/IPKEHHS 3 BIIXOJaMH B YKpaiHi 32 OCTaHHI POKY MIPEICTABICHO Ha
puc.3.
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MNoBoAXKeHHA 3 N0byTOBUMM Biaxoaamu B YKpaiHi
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Pucynox 3. /Innamika moBOJI>KEHHS 3 BixojamMu B YKpaiHi 3a nepioj 3 2015 mo 2020
pOKHU

OOcsaru yTBOpeHHs B1IXOAIB 3pociu 3a nepioa 3 2015 mo 2020 poxu 3 312267,6
TUC. TOH J10 462373,5 THC. TOH, B TOM Yac sIK 00CST YTHIJII30BaHUX B1JX0/11B 30LIbIIUBCS
He3HauHo: 3 92463,7 Ttuc. ToH 10 100524,6 THC. TOH, a 00CST CHAJICHUX BIAXOIB 3a
e nepiof 3meHmmBes 3 1134,7 tuc. Ton'y 2015 porti 1o 1008 tuc. Ton y 2020 porii.

[cHyrOU€E MONOXKEHHS 3 OpraHi3ali€ro 300py, BUBO3Y Ta 3HEIIKOKEHHS BIIXO/IB B
HaceJIeHUX MyHKTax YKpaiHu nmepepociio B cepito3ny npobiemy. Tpanuiiitai ciocodu
3HEIIKO/DKEHHSI Ta 3aXOpOHEHHS TBEpAUX NOOYTOBUX BIAXOJIB B yMOBax
0e3IepepBHOTro 3pOCTy iX 00CATIB CTBOPIOIOTH MPOOJIEMU JJI BCIX PETIOHIB Y KpaiHu 1
MOTPEOYIOTH iX HEraltHOTO BUPIIICHHS.

[lopiuno y I'py3ii BupoOserbes 6au3bko 900 TUCSAY TOHH MOOYTOBUX BIIXOIB. 3
111€1 KIIBKOCT1 Ha CMITTECOPTYBaJIbHI Ta TIEpepOOHi 3aBOIU B CEPEAHBOMY, 32 PI3HUMHU
JaHUMU, BUpylae 10 5% TBEpAMX KOMYHaJIbHUX BIIXOJIB, pEUITa 3BAJOETHCS HA
MOJIITOHU. 3 KOXXHUM POKOM KUIBKICTh KOMYHAJIBHMX BIIXOIB y KpaiHi 3pocTae. B
onHoMy Tubku TOimici, 3a 1H(pOpMaliero aepxaBHoi komnaHii «Touncepsic ['pym»,
mopiyHo yTBOproeThes 0m3bko 400 tuc. Tond TIIB. I{poro oOcsry Buctauusio 6 Ha
Oe3nepepBHy poOOTY IIOHANMEHIIE T'ITH CMITTENEPEepOOHUX 3aBOIIB [2].

B nanuii yac y I'py3ii € 56 odiiiiHuX MOMITOHIB TBEPAUX BIAXOIB, 3 SIKUX JIUIIIE
I'ATh OTPUMAJIH JO3BOJIM Ha BIUIMB Ha JOBKULIA. JlesKi 3 IIMX MOJITOHIB OYyJIM CTBOPEHI
B mepiog 3 1960-x mo 1980-1 pokm 0e3 Oyab-SKMX 3aXHUCHUX 3axoiiB. Taki
HEKOHTPOJIbOBAaHI 3BAJMINA CTAaHOBJSITH CEPHO3HY 3arpo3y MJis JOBKUUIS Ta
HaceneHHs. OCKITBKM HEMae TMiA3€MHUX 3aXHCHUX IapiB, BOJa, CTBOPIOBaHA
TUISTHKOIO, TTPOCOYYETHCSA B 3€MIIIO 1 3a0pyJHIOE TPYHTOBI Boau. be3 mokputts Ha
MOJIIrOH1 HeOe3MeyH1 XIMIYHI PEYOBUHH, IO YTBOPIOIOTHCS TIPH HEKOHTPOJIHLOBAHOMY
CHIATIOBaHHI, 3a0PYHIOIOTH MOBITPS, & Ta3H, 110 YTBOPIOIOTHCS BHACIIJOK PO3MaIy
BIJIXOJIIB, TAKOK ONMMUHSAIOTHCS B aTMocdepi [3].

Po3mineHHst TBepAuX MOOYTOBHUX BIIXO/AIB Ha TMOJIITOHAX 1 3BAJIMIIAX € 3HAYHUM
JOKEpEJIOM  3a0pYJIHEHHS BCIX KOMIIOHEHTIB  HABKOJIMIIHBOTO  IMPUPOJIHOTO
cepenoBumia. [Ipu 3aXopoHEHH1 BIIXO/IB Ha IMOJITOHAX Ta 3BAJMINAX B1JO0YBAETHCS
rporiec 3a0pyAHEHHSI IPYHTIB (PUIbTPALIHHUMH CTOKAMH 3BAJIMIIL, 1110 TPU3BOAUTH J0
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3a0pyIHEHHs MiJI3eMHUX BOJ| Ta HETaTUBHO BIUIMBAE HA 3/10pOB’s Jrojed. Bukuau
3a0pyIHIOIOYUX PEUOBUH B aTMOC(EpHE MOBITPS BiJ MOJIITOHIB MOOYTOBHUX BIIXO/IB €
HEOE3MEYHUMHU JJIsi 370POB’S HACEJIEHHA 1 3 OMaJaMH MOTPAIUIIOTh B TPYHT 1
MOBEPXHEBI BOJIHI 00’ €KTH.

KinbkicTh TBEpAUX MOOYTOBUX BIIXOAIB 3 KOKHUM POKOM 3pocTae. OCHOBHA Maca
3 HUX CKJIQy€ThCs Ha MOJIITOHAX TBEPAMX MOOYTOBHUX BIAXOJIB 1 HECAHKI[IOHOBAHUX
3BAJIMIIAX.

BwmicT mKiIMBUX pPEUYOBHMH B TMOOYTOBHX BIAXOJaX € Ba)XXKOK IPOOJIEMOIO.
Haii6ipmn mkiyIMBUMKM METajaM{d € CBHHEIb, MiJlb, IIMHK, XPOM, HIKEJb, KaJMiH,
pTyTh. HecopToBanuii mamip MICTUTh TakKl Ba)KKi METalH, K CBHHEIb, MiJlb, XpOM,
kaaMiid. JloCaiKeHHsT BMICTY Ba)XKMX METaJlIB B Tra3erax IMOKas3aid, 10 OCHOBHHUM
MIKIJJTUBUM METaJIOM B JTIOCHIIPKEHUX 3pa3Kax Marepy € UHK.

TBepai moOyTOBI BIAXOAM MICTITh BaXKKI MeETajld, OpPraHiuHI PEYOBHUHH,
OakTepioioriuHi 3a0pyAHeHHs. CBUHEIb MICTUTH (POJIbra, IUISIILKH, NasibHE OJIOBO,
aBTOMOOUIbHI aKyMyJISTOpU. MiJlb MICTUTBCS Y MIJTHUX IIPOBOJAX, MOOYTOBUX peyax,
Tomo. [[UHK MICTUTBCS B OLIMHKOBAHMX JIUCTax, aKyMmyJsitopax (OaTtapeiku), TOIIIO.
PtyTp MmicTuTh akymyssatopu (Oarapeiiku), TepmoMerpu. Kaamiii MICTUTh HIKEb-
KaJMI€Bl MaJl aKyMyJIITOpPH, KaJMIHOBaHI METall4HI YaCTUHU. XPOM MICTUTBCS Y
XPOMOBAHUX METATIYHUX YaCTUHAX, XPOM-HIKEJIEBUX CTaJbHUX MpeameTax [4].

HIK1AIMBUMU JIJ1S1 OPTaHi3My JIFOJIMHU € JIETY4l OpraHiuH1 IIKIJJIMBI pEYOBUHHU, SIK1
NOTPAIUIAIOTh Y BIIXOJU 3 IPEAMETAMHU CIIOKUBAHHS 1 3HAXOIATHCS B ra3ax 3BAJIMILL, a
[IpU TEPMIYHOMY BUKOPHUCTaHHI 3a0pyIHIOIOTH aTMOC(HEpHE MOBITPA.

TBepai moOyTOB1 BIAXOAUW HE TUIBKU 3a0pyAHIOIOTH HABKOJIMIIHE MPUPOJIHE
CepeIOBUIIE OKPEMUMH (PaKIIiIMUA CBOTO CKJIAJTy, aJie BOHM MOXKYTh MICTUTH BEJIUKY
KUIBKICTh OpTaHIYHUX PEYOBUH BUCOKOT BOJIOTOCTI, SIK1 PO3KJIAIal0THCS Ta BUAUISIOTH
THWIICHI 3amaxu, piuHy, TPOIYyKTH HEMOBHOTO po3kiany. [Ipu BucHXaHHI BiIXO/IB
YTBOPIOETHCS MU, B TOMY YKCI1 1 TOKCUYHUIMA.

VY 1noOyToBUX BIAXOJaxX 3YyCTpPIYAIOTHhCS 30YJIHUKH TYOEpKYyJbO3y, KHIIKOBUX
1H(pEeK1ii, TaTOreHHOro CTa(p1JI0KOKY Ta CTPENTOKOKY .

Bignosinno nanmx HarioHanbHOi cTaTUCTUYHOI cinykOu ['pysii [5] Ha puc. 4
MPEICTABICHO AUHAMIKY YTBOPEHHS MOOYTOBUX BIAXO/1B B I py3ii.

¥ 2016 poui ypsg I'py3ii yxBanus HaiioHanbHy cTpaTerito ynpaBiiHHS BIIX01aMU
Ha 2016-2030 poku ta Hamionaneuuii an i Ha 2016-2020 poku. Bin 3a6e3neuye
[ITFOBY IIKAJTy 4Yacy I MepepoOKku neskux MarepiamiB. Hampuknan, y HboMy
nnetncs, mo 10 2020 poky kpaina moBuHHa Oyjae nepepoonsatu 30% mmactuxy, 50%
10 2025 poky Ta 80% m0 2030 poky.

Ho 2025 poxy maroTh OyTH CTBOpPEHI yCTaHOBH IOJO BUPOOJIEHHS €HEpTii 3
BIJIXO/IIB, SIK1 HE OYJIM TOBTOPHO BUKOPHUCTAHI YU MEepepoOIIeHi.
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Pucynok 4. /lunamika yTBOpeHHs! TOOyTOBHUX BiaxoaiB B I'py3ii

VY pamkax «iepapxii BiaxoaiBy €C npiopuTeToM € 3anoOiraHHs, 3a siKUM CIiIy€
MOBTOpHE BUKOpUCcTaHHs. HoBuil mijaxin nepegdadae, 1mo KiIbKICTh MICIIb TOXOBaHHS
BIIXOIIB Y KpaiHi Oy/ie CKOPOUEHO. 3aMiCTh TOTO, 1100 BUPYIIIATH HA MICIIEB] MTOJITOHU
TBEPJUX BIJXOIB, CMITTS 3 KUIBKOX PETi10HIB 30MPATUMETHCS 1 IEPEBO3UTUMETHCS HA
canitapHe 3Banumie B Kyraici, po3ramoBade B MyHinmnaniteti Tepmkona. I1'ate
30ipHUX CTaHIIA OyayTh MOOYIOBaH1 JJisi 30UpaHHs Ta TPAHCIIOPTYBAHHS BIIXO/IIB,
1o BUpoOsitoThesa B ImepeTi Ta cycianix paiionax Paua-Jleuxymi ta KBemo Cpaneri,
1 0;113bKO 14 MOMITOHIB TBEPAUX BIAXOAIB Y IIbOMY paiioHi, HMOBIPHO, Oy Th 3aKpUTI.
[licnst 3aKpUTTSA MOJITOHIB JUISHKH OYyIyTh 3aCa/KEHI, 1 3eMJIi KOHTPOJIIOBATHME
KOMITaHis mpoTsrom 20 pokiB. 3a MiATPUMKH IPOEKTY MapajeabHO OyAyTh po3po0IieHi
3aXO0JI¥ 11010 3aM00IraHHs Ta yTUJIi3allii BIIX0/11B, 1100 3MEHILUTH KIIBKICTh BIJXO/IIB
JUTSI TIOXOBAHHS.

Ho kinug 2023 poky ['py3is miiaHye 3aKpUTH BCl ICHYIOUI 3BaJIMILA T4 CTBOPUTHU
mumie 10 HOBUX caHITapHUX MOJIITOHIB MO BCii kpaiHi. HoBa cuctema crioyarky Oyne
BIpoBapkeHa B Kyraici, TpeThbOMy 3a BEJIMUYHMHOIO MICTI B KpaiHi, pO3TAlIOBAHOMY B
saximgHi ['py3ii, ne OyayeTbcs HOBUM CYYaCHHMM CaHITAPHHM ITOJITOH TBEPIHUX
BIJIXO/IIB.

Kowmmanist 3 ynpaBiiHHS TBEPAMMH BiIXOJaMH € JCP)KAaBHOIO KOMIIAHI€IO, SKa
yrnpasisie 54 moiroHaMu TBEpIUX BIAXOAIB mo Beid ['py3ii (3a BunaATKOM TO1MICI Ta
Amxapii) 3 2013 poky. Bona Bxke 3akpuna 21 CMITHHK 1 TPOJOBKYE 0OCITyTrOBYBaTH
me 30, ame ’xogHa 3 HUX, HAa JYMKY EKCIEpTiB, HE BIAMOBiIae €BPOMEHCHKUM
cragaapraMm. Y KyTaici po3noyHeTscsi OyAIBHULITBO HOBOT'O CAHITAPHOIO MOJITOHY
TBEPAMX BIIXOMIB, SIKMM 3aMIHUThH KUJIbKa BX€ icHyrouux 3Banuil B IMmeperi, Paua-
Jleuxymi Ta KBemo CBaneri. [TpoekT piHaHCY€eThCS 32 paXyHOK MIJIBIOBOTO KPEIUTY Y
po3mipi 20 MJIH. €BpO, HAJAHOTO HIMEILKUM JepxkaBHUM OankoM KFW, a Takox
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IaBectummivinum  dougom cycigcrea €C (IPC), sxkuit Hamae 2 MIH. €BpO Ha
IHCTUTYIINHY TIATPUMKY, HaBYaHHS Ta IMIJABHINCHHS oOi3HaHOCTI. Ypsnm [pysii
HAJaCTh JOJATKOBI 4 MIJILHOHH €BPO.

3HM3y OyayTh PO3MIIEHI KiJIbKA 130JI0I0YMX IApiB, BUTOTOBJICHUX 13 TJIWHH,
rpaBito, TeOMEMOpaHM Ta TEOTeKCTWIO. JIJis 37MuBY BOAM OyayTh BCTaHOBJICHI
cnemianbHi TpyOu. HacmimyBatume 1me oAWH Mmap IPyHTY, Ha SKOMY OyayTh
3HaxonuTHUCs Biaxoau. Lle 3amobiraTume 3a0pyIHEHHIO MiA3eMHUX BOJ. 310paHi BOAU
BIJIKAUyBAaTUMYThCS T4 OUUIATUMYThCSI.

[Toniron TBepAMX BiAXOIIB Oy/I€ MOKPUTHI IPYHTOM, 1100 BIH HE BHJIaBaB 3araxy
1 U1 TOTO, 1100 3armo0irTM MPOHUKHEHHIO JOII0BO1T BoAM. ['a3 ouniaTuMeThbes.

[Toniron TBepaux BiaxomiB y Kyraici € 4acTMHOIO BEJIHWKOTO pPerioHajJbHOIO
npoekty «KommiiekcHe ynpaBiiHHs TBepauMu Bigxonamu» (ISWM) na [liBgenHoMy
KaBkasi, 3aBasiku SIKOMY CTiMKI Ta €KOJIOTi4HO Oe3meuHi cuctemu ISWM OynyTh
BUKOPUCTOBYBAaTUCH ['py3ieto, AszepOaiimxanom Ta Bipmeniero. Ilnanyerscs
OyIIBHUILITBO HOBUX CaHITapHUX 3BAJUIL y ['SSHIXK1, IpyroMy 3a BEJIMYMHOIO MICTI
A3zepOaiikany, Ta Banamzopi, TpeThboMy 3a BeIWYMHOIO MicTi BipMmeHnii. 3araabHa
BAPTICTh MTPOEKTY OLIHIOETHCS B 66 MIIH. €BPO

HamionansHa ctpareris ['py3ii cnpsmoBana Ha Te, mo0 10 2030 poky ramysb
YIOpaBIiHHA BiAXoAaMH Oyja MOBHICTIO CaMOJIOCTAaTHBOIO, 1HILIIOBABIIN CUCTEMY, B
SKI{ HACeJICHHS Ta MPUBATHUHN CEKTOP MOBHICTIO MIOKPUBATHMYTh BUTPATH.

Bianosinno no 3akony Ykpainu «IIpo OcHOBHI 3acanu (cTpaTeriio) Aep>KaBHOI
€KOJIOT1YHOT momTUKU YKpainu Ha niepiof 10 2030 poky» mnependadaeTbCsi SMEHIIUTH
10 2030 poKy 4acTKy BIJIXO/IiB, 1110 3aXOPOHSIOTHCS BiJ] 3arajibHOTO 00CSTY YTBOPEHUX
Bi1x0iB 110 35%.

VYkpaina 1 ['py3is mianucaad JOKYMEHTH IHOJO acoriaiii 3 €BpPOCOI30M.
Bignosigno o cranpaptie €C, He MeHIe 50% BiaXo/iB MatOTh OyTH HiepepoOIeH] Ta
3HOBY BUKOPHMCTaH1 y BUPOOHUIITBI. A Jiep>KaBa, sika BCTyIa€ B aCOIIaTUBHI BITHOCUHU
3 €Bpocoro3omM, Oepe Ha cebe 3000B'A3aHHS BUKOHYBATH, 30KpEMa, il €KOJIOT1YHI
Hopmatusu €C.

VY BcbOMY CBITI KOJOCaJIbHE 301IbIIeHHS yTBOpeHHs TBepaux BiaxoxdiB (TIIB) i
PU3HMKHM, TOB’si3aHI 31 3MIHOK KIIIMATy, BUKJIHMKAIOTh CEPUO3HE 3aHEMOKOEHHS.
[Iupoko MOMMPEHOI0 MPAKTUKOK yTHII3alli TBepaux nmodytoBux BiaxoxiB (TIIB) e
CMITTE3BAJIUILIA, SIK1 30UIBIIYIOTHCS 3 HACEJIEHHSIM Ta ypOaHizaiiero. Binxoau, kmio ix
MPaBUIILHO OOPOOJISITH, MOKHA BUKOPUCTOBYBATH JIJIsl BUPOOHUIITBA BiIHOBIIOBAHOI
eneprii. Hemonasus rmob6anbua nogiss COP 27 roJoBHUM YMHOM HAaroJiolryBajia Ha
BHPOOHUIITBI BiTHOBIIIOBAHOI eHeprii Jiist jocsrueHHs i Net Zero. 3Banumie TIIB €
HaWOUIBIT 3HAYYIIMM aHTPOTIOTEHHUM JiKepesnoM BukuiB metany (CHg). 3 omgHOTO
6oky, CH4 € mapaukoBum razom (I1I°), a 3 iHIIIOT0 — OCHOBHUM KOMITOHEHTOM 010Ta3y.
CriuHi BoaM, sIKi 30MPArOThCA Yepe3 MPOCOUYBAHHS JOIIOBOI BOJAM Ha 3BaNUIAX,
YTBOPIOIOTH (P1IbTpat 3Banuil. HeoOX11HO JOCKOHAIO 3p03yMITH IN100aIbHI TPAKTUKH
YOPaBIIHHSA CMITTE3BAIMIIAMU [JIs1 BIPOBAXKEHHSI KpallMX MPAKTUK 1 MOJITHUKH,
MOB’A3aHO1 3 €0 3arpo3or0. Y poOoTi [6] KPUTUYHO PO3TISIAIOTHCS OCTaHHI
nmyOsikaiii npo GuIbTpaT 1 3BaNMIIHUE ra3. Orisa 00roBOproe OYUIIEHHS (DUIBTpaATy
Ta BUKHAM 3BAIMIIHOTO Ta3zy, 30CEPEKYIOYHUCh HA MOXKIHMBHX TEXHOJOTIAX
3meHmieHHs BUKuAiB CHs Ta iX BIJIMB HAa HABKOJIMIIIHE CEPEIOBUINE. 3MIIIAHUI
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(bIBTpaT BUTpAE Bl METOIy KOMOIHOBAHOT Teparnii yepe3 Horo CkiaaHy KOMOIHaIIfo.
byno migkpecieHo BHOPOBAKEHHS UUKIIYHOTO YIPaBIIHHA Martepiaiamu, iaei
MiITPUEMHUIITBA, OJIOKYEHH, MallIMHAE HaBYaHHS, BUKOpucTanHs LCA B yTwmi3artii
BIJIXOJIIB Ta €KOHOMIYHI BUTOIM Bix BUpoOHUIITBA CHa.

[TepenoBuii JOCBIA PO3BUHYTHX KpaiH MO0 yTHIII3AIli Ta IEPEpOOKH BIAXOMIB €
MEPCIIEKTUBOIO K 171 ['py3ii, Tak i ;yist YKpaiHu.

CyvacHuit maxia A0 ynpaBiIiHHS BiIXOJaMU IPYHTY€ETbCA HAa YOTUPUCTYIIHYACTIN
iHimaTuBl «4 Ry, ska mepeadadae, M0 BIIXOJAU MalOTh OYTH CKOPOYEHi, TIOBTOPHO
BUKOPHCTaHI1, IepepoOJIeHl Ta BiHOBJICHI.

Jlns BupiteHHs nmpo6sieMu moOyTOBUX BIIXOAIB B YKpaiHi, EpIIl 3a BCe MOTPIOHO
aJlanTyBaTU 3aKOHOJABCTBO B cdepi MOBOMKEHHS 3 BIIXOJaMH 10 CBITOBOTO 1
CTBOPHUTH MpOTrpamu, siki O mependayvaaum BIOPOBAIKCHHS aIbTEPHATUBHUX CIOCOO0IB
epepooOKu.
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PE3YJbTATH KOPEJSILIHHO-PEIPECIMHOI'O
AHAJII3Y MIZK 'EPMAHIEM TA HIKEJIEM Y
BYT'IJIBHOMY IUIACTI Cs® IIAXTHU « THINTPOBCBbKA»

YepuoOyk Osiexcanap IBanoBu4
3aCTYMHHK JAUPEKTOPA, IEMAapTAMEHT CTPATEr1uHOr0 MJIaHyBaHHS BUPOOHUIITBA,
['py3unCchKuit Mapranenp, [ py3is

Iukos BaJiepiii BasepiioBuu

KaHJIUAAT Fe0J0ro-MiHEPAIOTIYHUX HAYK, TOICHT

Hamionansauit TY «JlHIpOBChKa MOMTEXHIKAY, YKpaiHa

CTapIlIMiA HAyKOBUM CITIBPOOITHUK

1HCTUTYTY reotexHiyHoi Mexaniku iM. M.C. TTonskoBa HAH VYkpainu, Ykpaina

Ko3iit €sren CepriiioBu4
KaHJIUJAT TeoJoriyHuX Hayk, nupekrtop HHIL miarotroBku iHo3eMHUX TpOMaIsiH,
Hamionansuuii TY «JIHITpOBChKaA MOMITEXHIKAY, Y KpaiHa

Ko3ap Mukojia AHTOHOBHY
KaH/IUJIAT T€0JOTTYHUX HAYK, CTapIINi HAyKOBHM CIiBPOOITHUK,
IHCTUTYT reoximii, MiHepasorii Ta pynoyrBopenns iM. M.I1. Cemenenko, Ykpaina

Hpemmak Ouexcanap CraHicjaaBoBHY
KaHIUAAT TEXHIYHUX HayK, JOIEHT,
Hauionansauit TY «JIHIpOBChKa MOMITEXHIKAY, Y KpaiHa

Beryn. 3aranbHa akTyaidbHICTh JOCHIIKEHHS BMICTY (Ge y BYTUIBHHX IJIacTax
00yMOBJIEHA MOKJIMBICTIO HOTO MPOMHCIIOBOTO BUITYUYEHHS Ta BUKOPUCTAHHS B SIKOCTI
I[IHHOT'O MOMYTHOTO KoMIoHeHTa [1 - 3].

OcranHi gocsrHeHHs. Panimie y ByTrulbHHX IUIacTax pI3HUX TE0JIOTO-
MPOMUCIIOBUX paiioHiB JloHOacy mepeBakHO JIOCHTIKYBaJIUCS TOKCUYHI Ta
MOTEHIIHO TOKCUYHI enemMeHTH [4 - 107]. ¥V Toii ke vac, mociimkeHHs 3B’ 13Ky (Ge ta
Ni y ByriJibHOMY IUIacTi Cg® IMOJIS MIaXTH «/IHIIPOBCHKa» paHillie He BUKOHYBAJINCS.

MeTta poboTH: TIOJIATaE y JOCHTIIKEH1 0COOIMBOCTEH 3B’ A3Ky KOHIIEHTpalii Ge Ta
Ni y ByTriJIbHOMY IUTAaCTi Cg® MOJIS MIAXTH «JIHIMPOBCHKAY.

MeToauka aocaiaxenb. akToNIOrYHOIO OCHOBOIO po00TH Oyiu pe3ysbrat 370
anamiziB Ge ta Ni BukoHanux micis 1981p. B IeHTpambHUX cepTU(IKOBAHUX
nabopaTopisix BUPOOHMYMX T€OJOTOPO3BIAYBAIBHUX OpraHizamii Ykpainu 3
Marepiaiay IIaCTOBUX MPOO OTPUMAHUX BUPOOHUYMMH 1 HAYKOBO-AOCTIAHUIBKUMHU
MIAIPUEMCTBAMU 1 OpraHi3allisiMyu Ta 0COOMCTO aBTOpaMH.

Pe3yabTaTu 1ociixkedb. bysio BUKOHAHO aHATITUYHI PO3PaXyHKHU BIANOBIAHOCTI
EMITIPUYHUX PO3MOUIIB IOCTIIKYBaHUX €IeMeHTIB po3noiny ['ayca. C i€ MeToro
Oynu po3paxoBani kputepii Koamoroposa — Cmipuosa, Illamipo-VYinka, Jlimmedopca
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Ta 3roau Xi-kBajapar [lipcona. Y Bcix BUnajakax pe3yyibTaTH PO3PaxyHKIB IT1ATBEPIUIN
HEBIJMOBIIHICT JTOCIIPKYBAaHUX BHOIPOK HOPMAIbHOMY a00 JIOTHOPMAaJbHOMY
3aKOHY PO3MONUTy. TakuM YWHOM, IJIsi OUTBIN PEaTiCTUYHOI OI[IHKHM IEHTPaTbHOI
teHaeHIii BMicTy Ge Ta Ni 3aMicTh 3Hau€Hb CEpPETHBOTO aPHUPMETHIHOTO HEOOX1THO
BUKOPHCTOBYBAaTH MEiaHHI 3HAYCHHS. 3a pe3yibTaTaMH KOPEJSAIIAHOTO aHali3y
BCTaHOBJICHO NPSIMUH JAyKe TICHUH 3B's130K Mk KoHIleHTpatismu Ge ta Ni, mpu ripomy
koedimienT kopemsrii mopiBHioe 0,87. 3a pe3ynbraramMu PETPECiiHOTO aHAIIZY
po3paxoBaHe JIiHIMHE PIBHSIHHS perpecii:
Ge = 0,1052 + 0,8304 - Ni.

BucHoBku. AHaii3 BUKOHAHUX JOCHIKEHb CBIAYUTH Mpo: 1) HEBIAMOBIAHICTH
EMITIPUYHUX BUOIPOK PO3TIISHYTHX €JIEMEHTIB HOPMajJbHOMY a00 JIOTHOPMAJIHbHOMY
3aKOHY po3noairy; 2) QikCyeTbes MOJIMOJTANBHOCTh po3nomaity Ge Tta Nij
3) BCTAaHOBJICHO MPSIMHUEA JyKe CHWIbHUN 3B's30k MK BMictamu Ge Ta Ni;
4) po3paxoBaHe PIBHSHHS perpecii J03BOJIAE€ NMPOTHO3yBaTH KoHIeHTpamii Ge y
BYT1JIBHOMY TUTACTI Cg® ToJist maxtu «JIHinmpoBchka» 3a BMicToM Ni.
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