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STUDY OF THE INFLUENCE OF PRE-CAVITATION ULTRASONIC OF

TECHNICAL WATER TREATMENT ON THE DEPOSITS OF CaCO;
NOCJLIKEHHS BIIUBY JJOKABITAIIMHOI YJIBTPA3BYKOBOI OBPOBKH
TEXHIYHOI BOJU HA BUJLJIEHHS CaCO3
Kochmarskii V.Z./Koumapcbkuii B.3.

c.f.-m.s, prof./k.¢p.-m.H., npodp.
ORCID:0000-0003-2036-8841

Kostiuk O.P./Koctiok O.I1.

c.t.s., as.prof./x.m.n., doyeHm,

Tymeichuk O.Y./Tumeituyk O. IO.

c.t.s., as.prof./x.m.n., doyeHm,

Kuba V.V./Ky6a B.B.

Senior Lecturer/cm. suxknaoad,

National University of water and environmental engineering,
Rivne, Soborna 11, 33028,

Hayionanvuuii ynisepcumem 600H020 20cn00apcmea ma npupoooKOpUcmy8anHs,
Pigne, Cobopna 11, 33028.

Anomauin. J[locnioxcysaecs 6naus 0oKasimayiiHo2o yavmpaseykogoeo (Y3) nons 3
yacmomoro 22.4 kl'y na mexniuny 600y, Wo 3HAXOOUNACS y 6AHHI 3 noaeM. Busnauanu eniug nons
na pCa ma pH 6 npoyeci kpucmanizayii CaCQOs, axuti iHiyil08aecs HenepepeHum 003YBAHHAM
NaOH. Bnaugy V3 nons na umiprosani @eiututu He 8UsABLeH0. 3MIHU OAHUX 8 OO0CTIONCYBAHUX MA
KOHMPONLHUX 3PA3KAX 3HAXOOUIUCHL 6 Medcax Noxubku eumiproganus ~2%. Omoice npunaou
NPOMUHAKUNHOI 00pOOKU 600U, Ois AKUX IPYHMYEMbCA HA 6NAUGl O0okasimayiinozo Y3 nous,
cKopiut 3a éce He 6Y0ymb eqheKmuUeHUMU.

Knwuoei cnosa: mexuiuna 6o0a, yibmpazeykoee noie, HNPOMUHAKUNHA O00OpoOKa,
kpucmanizayia CaCQOs .

[IpoOnema TBepAMX BiAKIA/I€Hb HA MOBEPXHSIX TEIIONepeiadi 00roBOPIOETHCS B
TeruioeHepreTuill 3 KiHmsg XIX c¢T., ToOTO BiJ MOYaTKy ii IHTEHCUBHOI'O PO3BUTKY.
[IpyunHOIO € CyTTEBE 3HIKECHHS Koe(]illieHTa Terionepeaadi Terao0OMiHHUKIB,
MMOKPUTHX BIIKJIAJCHHSAMM 1 MMOB’si3aHa 3 UM TepeBuTparta nainusa [1]. Ha croromni
aKTyaJbHICTh II€1 TPOOIEMH 3pOCTAE 3 BpaxXyBaHHSM JIOJATKOBOI eMicii B aTMmochepy
MapHUKOBHUX Ta3iB BHACIHIIOK 3HMKeHHS KKJ[ KOTeNbHMX YCTaHOBOK, 3a0pyIHEHUX
BIIKIAACHHAMHU [2-4].

Jlns 3amoOiraHHs BiAKJIQJSHHSIM Ta OYMCTKH BiJ HUX OOJagHAHHS BUKOPHCTO-
BYIOTh MeXaHiuHi [1], XimMigHI Ta OGe3peareHTHI CIOCOOH, M0 TPYHTYIOThCA HA il
pi3HHUX (DI3UYHUX TOTIB B T.4. yJIBTPa3ByKoBux [1,3-5].

B po6oti nmocmimkyBanacs Y3 oOpoOka TeXHIYHOI BOAM 3 IapaMeTpamMu
nmokazaHumMu B TaOimwmii 1. CxemMa yCTaHOBKHM ISl JOCIHIJDKEHHS BIUITMBY Y3 OIS
MOKa3aHa HAa PUCYHKY 1.

VYcraHOBKa CKJIAaaeTbCs 3 TEPMOCTATOBAHOI BHUMIPHOI KOMIPKH Yy SIKIH
PO3MIllleH1 JaBadi, HMUPKYJSIIIIHHOTO Hacoca, BaHHM JJisi OOpoOKH BOaM 00’ €MOM
5:10-*m> 3 Y3 reneparopoM Ta maBadiB TeMneparypu t; Ta to. Tpusamicts 00poOKu y
JOKaBiTalllfHOMY pexuMi mnpuiiManack 20c. Jlocnmin moumHaBes 31 cTabumizarii
TEMIIepaTypyu Ta LUUPKYJSIIT BOAM MICHs BKIIOYEHHS Y3 TeHepaTopa 3 4YacTOTOIO
22.4 xI'n. Hupkynsmis Bogu 3abesnevyBaiach nepectaibTudHuM HacocoM HIT-1m
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yepes CUIIIKOHOBY TpyOKy D = 6 MM.

Taoauus 1 - [TapameTpu sikocTi Boau
N/mm [TapameTp, OnuH. 3HavYeHHS
SIKA BU3HAYAIOTh BUMIPIOBAHHS
1 Kanbiit, MT-€KB/IM° 3.70
2 Marwii, MT-EKB/IM> 2.00
3 pH, of. 7.30
4 Kauiii + narpiit Mr-eKB/am’ 2.60
5 JlyxHicTh, 3a deH. PT. MI-€KB/m> 0.00
6 JIyXHICTB, 32 METHUJI. Op. MI-€KB/m> 6.70
7 Xnopuau (CI), MI-€KB/M> 0.39
8 CynsdaTu (SO45) Mr-eKB/am’ 1.24
9 JIBookcu Byriero (CO; ), MMOJIB/IM> 0.71
10 Kucens (0,), mr/om’ 6.00
11 En. npoBigHICTB, MKCM/cM 750
12 Po3unHenuii xjaop MT/ M 0.10
—O
Hacoc
. t ti
Bumipna
KOMipKa of
y3

Pucynok 1. Cxema ycranoBku s Y3 00poOKku BoAu.

OO6pobka BUKOHYBasacs moueproBo — gociia 3 Y30, HactynHuii 6e3. Beroro
3p00JICHO YOTHUPHAALATH CEpiii eKCIepUMEHTIB, 1o BkiIrodaiu mo 500 BuMipiB 3
1HTepBaJIOM ONMUTYBaHHs JaBadiB At =10c. ExciepMeHTH MOBTOPIOBAIIMCS 3a PI3HUX
MOTOJIHMX Ta CE30HHUX YMOB. BIUIMBY 30BHIIIHIX YMOB Ha pe3yJbTaTH BUMIPIB HE
BHSIBJICHO.

BuwmiproBanns napamerpis: pCa, pH Ta Temmepatypu BeIOCh B aBTOMAaTHYHOMY
pexumi 3 BukopucTaHHsM komiuiekcy AKBA, nuB. [6]. KamiOpyBanHs naBauiB
BUKOHYBaJIM Tepe]l KOKHUM JOCIIIOM, a BIAMOBIAHI MapaMeTpyd BHU3HAYAIMCHh 3a
JiHIAHOIO perpeciero. Bcl mpouenypu NEepBUHHOI OOpOOKM JaHMX, BKIIOYHO 3
TEMIIEPaTypPHOIO KOPEKIII€I0, BUKOHYBAIKCS 3a 3aaHoi0 mporpamoro. [lepioauyno,
BITPOJIOBXK JOCHIIiB, POOMBCS KOHTPOJIb MOKA31B J]JaBayiB 3a €TAJIOHHUMHU PO3UMHAMH.

Jlns imimiamii KpucTam3alii Mmicls 3anucy KamOpyBaJbHUX JaHUX 1 Hagaml ax
710 3aKiH4eHHs nociiay HacocoMm HII-1M B komipky mo3yBascs po3urd NaOH (0.5H)
3 BuTparoro 3.61 wmki/c. MaTo4yHMii PO3YMH B KOMIpI BIPOJAOBXK JOCIHIITY
Oe3repepBHO MepeMIITyBaBCS.

ISSN 2663-5712 4 www.sworldjournal.com
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PucyHok 2. 3ajexHicTh TeMnepaTrypu y BUMipHii komipui: 1— 06pobiena 6ooa;
2- neobpobaena; inTepBaj Mizk BuMipamu Ai=1 Binnosigae At = 10c.

BpaxoBaHo, 1110 10HCEJIEKTUBHUM €JIEKTpOJaM Ta €JIEKTPOXIMIYHUM JaBadyam
BJacTUBl (PIIyKTyamii MOYaTKOBOTO cUrHaily. IX ycyBamu ycepenHeHHsM mo 7+10
cepisax BumipiB. Tomy edextn Y30 urykanu, MOpiBHIOIOYM CEpellHI 3HAUEHHS 3a 7

cepiid, mo BkIroyanu no 500 onuTyBaHb 1aBayviB.

34 T
pCa

e

N

3.2

g

\

23 f
1.8

%

pH

24 8 8.8

0.4
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Pucynok 3. 3anexnicts pCa Big pH. CyuinibHa kpuBa — 00po0JieHUii po34uH;
NMYHKTHPHA — KOHTPOJb. bauumo wo Hatubinbui 8i0XUleHHs HA OLISIHKAX 3
HOMIMHOIO PI3HUYEI0 meMnepamyp, OUus. pUcyHox 2.

BaxnuBum (¢akropoM TMpu BUKOPHCTaHHI

Y30 € 3MmiHa Temmeparypu

JOCIIKYBAaHOTO PO3YMHY, IO BUHUKAE BHACTIIOK JHMCHIAII €HEeprii 3BYKOBHUX
xBWIb. Pexxum crabimizanii TemnepaTypu miaiOpaHo Tak, m1o0 He3Ba)Kalouu Ha PicT

TEeMIIepaTypu BHACTIJOK OOPOOKH, PI3HUIA TeMIlepaTyp BOIU

t, - t; Do 1 micusa

o0poOku He mnepepumnyBana 0.6°C. Jlns HeoOpoOnaeHOI BOAM BIAXWJIICHHS BiJ
cepennboi Temrieparypu He nepeuinyBaio 0.1°C. Kpusi 3anexxHocteii TeMneparypu
00po06sieHOT Ta HEOOpOoOJIEHOI BOJHUX CHUCTEM Yy BHUMIPHIM KOMIPIIl BIPOJOBK
0 BIAXWICHHA TeMIIepaTypH
JOCJTIDKYBaHUX Ta KOHTPOJIbHUX 3pa3kiB He nepesutrye 0.3°C.

OnHuM 3 OCHOBHUX €(QeKTiB yJbTpa3BykoBoi 00poOku (Y30) BBa)kaeTbcs
BILUIMB T0JIS1 HAa MPOIIEC BUIIJICHHS TBEPJOTO KapOOHATy KaJIBIIIO 3 BOAHUX PO3YHHIB

JOCHIiy TIOKa3aH1

Ha PpUCYHKY 2. baunmo,

ISSN 2663-5712
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npu 3MiHi pH posuuny [3,6-10]. Tomy mnomyk Takoro BIUIMBY OyB OJHHM 3
BKJIMBUX HAMPSMIB JOCHTIKEHHS B poOoTi. 3anexHocti pCa Big pH 006pobienHoi Ta
KOHTPOJIbHOI CHCTEM, YCEpEeOHEHI IO CEeMHU CepisiX BHMIpiB, HpPEJCTaBICHI Ha
PUCYHKY 3.

bayumo, 1m0 exkcnepuMEeHTalbHI KpPUBI KOHIEHTpAIli Kajlbllil0 BIPOJOBK
kpuctanizanii CaCOs, mist 06po0aeHOi Ta KOHTPOJIBHOI CHUCTEM IyKe Onn3bKi. Sk
MOKa3ye aHaji3, y BCbOMY Jlama3oHi 3MiHU BIJHOCHA pi3HULA He mnepesuinye 1.5%,
TOOTO 3HaxoJuiacs B MEXax MOXMOKM BHUMIPIOBAHb. 3ayBa)KMMO, IO JucHepcii
KpUBUX, OTPUMAHUX 3  OOpOOJEHMX Ta KOHTPOJBHMX PO3YUHIB, MPAKTUYHO
OJTHAKOBI.

0.0014

dnCa/dt,

0.0014 9.1% 10.3%
0.0012 :

0.001

210"

610"

410"
2107
0

2107

| \th |

g a5 o 95 10 105 I11 11.5 12

Pucynok 4. 3anexunicts moxignoi pCa Big pH. CyuijibHa kpuBa 00po0/ieHn i
PO34YMH, MyHKTHUPHA - KOHTPOJIb. fK i 8 pUCYHKY 3 pi3HUYs HAUOLIbUA 8 OKOJL
BIOXUNIeHHS. meMnepamyp.

binbm neranpHy iHGOpPMAIIiIO MPO KIHETUKY KPUCTATi3aIlli MOXHA OTPUMATH 3
MOX1/THOT KOHIIEHTpAIIil KaJbIIiI0 MO Yacy aociiny sk GpyHkiii pH, nuB. pucyHok 4.

3 Hel 6aunmo, o kpuctam3zaiis CaCOs; mounHaeThes ipu pH = 8.9 ne moxigHa
pCa pi3ko 3poctae, gocsraroun makcumymy nipu pH = 9.17. Ile o3nauae, o came
npu uboMy pH BinOyBaeTbcsi MakcumanbHa BHUTpaTa 10HIB Ca Il YTBOPEHHS
CaCOs;. Jlpyrwmii mik BUTpaTu Kanbilito Bignosigae pH = 10.88 1 BiporimHO 3B’ s13aHMIA
3 yreopeHHaM Mg(OH),, ockinbku naBau Ca’’ Mae HU3BKY CEJIEKTHBHICTB ILOJIO
ioniB Mg (ikcyroun crinbHy KoHIEeHTpamito ioniB Ca*t ta Mg?”,

3 pucyHkiB 4 Tta 3 6auumo, mo Y30 maibke He BIUIMBAE Ha GOpMY KIHETUUHUX
KpUBHX.

Toomo kinemuxa euoinenusa meepoozo CaCQOs3 npakmuyno He yymauea 00
eénjiugy 0okasimayiinozo Y3 noas.

HactynHauii TecT cTocyeThCsi MOPIBHIHHS JaHUX 1100 pH mpu kpucramizari 3
VY3 monem ta 6e3 Hporo [11,12]. Tlpu kpuctamzarii CaCO3; BUAUTSIETHCS JBOOKCHU]
ByIJIelI0 1 Woro rigparamis 3miHioe pH cucremu. Tomy 3MiHM IIBHAKOCTI
Kpucrtamizamii, uu mBuAKocTi Tigpatarii CO, MOXyTh OyTH I1HAMKATOpAMH
iMoBipHoro BBy Y30 Ha npoiiecu B riipokapOOHaTHUX CHUCTeMax, OCKUTbKkH pH €
BiJ'€eMHHM JIECATKOBHUM JiorapupmMom KoHIeHTparii H'.

ISSN 2663-5712 6 www.sworldjournal.com
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Pucynoxk 5. 3anexnicrs pH po3unnis Pucynoxk 6. 3anexuicrs Big pH nmoxignoi no
00po0/1eHOr0 - CcymijibHa KpHBa Ta yacy Bia pH Bomu. Maxcumym euoinenna CO>
Heo0poO0./IeHOro — NYHKTHPHA - Bid gionosioae pH = 9.06. 3onma nooanvuioco
HOMepy BHMIpY 1. [umepean midxc sakucnenns  eionogioac  pH>10.5.  Inwi
sumipamu At =10c. NO3HAYEHHS MAKIL JHC SIK HA PUCYHKY 3.

PesynbpTaTn BuMiproBanb pH B mporieci kpucranmizaiii 3 Y3 mojeM Ta 6e3 HbOro
nokasaHi Ha puc. 5. J[aHi Ha pUCyHKax ycepeaHeH1 B MeXax 7-MU cepiii BUMIPIOBAHb.

HingHka neperuny B okoil 1 = 58 ta pH = 9.0 Ha KpuBUX BIAMOBIZA€ MMOYATKY
kpuctamnizamii CaCOs , Mo CynpoBOKY€EThCS iHTEHCHBHUM BuAUICHHSIM CO,. SK 1
cepenni 3HaueHHs pCa, BenmnuuHu pH 06pobiieHnx 1 HeOOPOOIECHUX PO3YUHIB JIyKE
onmu3bki. HeBemnmke BinXuieHHs crioctepiraerbes A 1 > 180 To6To TaM, e moMiTHA
PI3HHIIS TEMIIEPATYD.

3anexHicTh KIHETHYHUX KpuBHX il pH moka3ana Ha pucyHky 6. Bonu Tex
ny’ke 0JIM3bKi MK CO00I0 Y BChOMY Jiamna3oHi 3MiHu pH, a pi3HUIIA HE TepeBUIIyE
aucnepcii y Mexax cepii BAMIPIOBaHb.

ToMy HOBOOWTHCS KOHCTAaTyBaTH, WO 00Caioycenusa 3minu pH ne oawomow
CIMAMUCMUYHO 3HAYUMO20 6NIUGY OOoKasimayiiino2o Y3 nona Ha npoyec
Kpucmanizauii kapoéonamy Kaavyito 3 mexHiuHoi 6oou i npunadu, poboma AKux
[DYHMYEMbCA HA OO0KAGIMAUIUHOMY pedcumi o00pooKu, He MOoxicymov Oymu
echekmusrnumu w000 3minu weuoxocmi eéuoinennna CaCaos.

BucHoBku

1. Kinetuka kpucramizaiiii kapOOHaTy Kajbllil0 BU3HadeHa 3a 3MiHamu pCa Ta
pH, mpakTHYHO HE YYTIMBa IO YJIBTPa3BYKOBOI OOPOOKM BOJAM y JOKaBiTAaI[lTHOMY
PEXUMI.

2. llpunagu, pobota sikuxX IpyHTyeThCs HA Y30 B JOKaBITAITHOMY peXUMIi, HE
MOXYTb Oyt edekTuBHUMH 1040 mnpotuAaii BinkiaageHHam CaCO; Ha
TEXHOJIOTITYHOMY, 30KpeMa TeII0O0OMIHHOMY 00J1aIHaHHI.
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Abstract. The effect of a pre-cavitation ultrasonic (US) field with a frequency of 22.4 kHz on
technical water in a tub with a field was investigated. We determined the effect of the field on pCa
and pH in the process of crystallization of CaCOj3, which was initiated by continuous dosing of
NaOH into the water under study. The influence of the ultrasound field on the measured values was
not detected. Data changes in the tested and control samples were within the measurement error of
~2%. Therefore, antiscale water treatment devices, the action of which is based on the influence of
the precavitation ultrasound field, most likely will not be effective.

Key words: technical water, ultrasonic field, antiscale treatment, crystallization of CaCOs.
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VIIK 004.94(045)
SIMULATION MODELING OF MOTION

ON PEDESTRIAN CROSSING, EQUIPPED WITH A TRAFFIC LIGHT
IMITAIIMHE MOJIEJTIOBAHHS PYXY
HA MIIOXITHOMY NEPEXOAI, OBJIAJITHAHOMY CBITJIO®OPOM
Dekhtyaruk M.T. / dextsapyk M.T.
c.ph.-m.s., as.prof. / k.¢h.-m.H., 0oy.
ORCID: 0000-0002-8709-5967
Open International University of Human Development « Ukrainey,
Lvivska str., 23, Kyiv, Ukraine, 03115
Biokpumuui misicnapoonuii ynisepcumem po3eumky a00UHU « Ykpaina»
eyn. Jlvsiecvka, 23, Kuie, Yxpaina, 03115

Anomauin. Cmamms NpUCEAUEHA CYYACHUM KOMN'tomepHum iHgopmayitiHum mexHoa02isam.
Pozenanymo cucmemy imimayitinoco mooenoseanus GPSS World, 3 memorw mooenoeannus pyxy na
niWOXioHomMy nepexooi, 001A0HAHOMY CEIMAOGOPHUM pe2ynto8aHHaM. Poszpobreno imimayitiny
Mooenb pobomu niuoxiono2o nepexody. Ilposederno imimayitine MOOentO8aAHHA PYXY HA NIUOXIOHOMY
nepexo0i ma U3HAYEHO OCHOBHI U020 XAPAKMEPUCTUKU.! CePeOHill 4ac 00C1y208Y8aHHs A6MOMOOINIE
i niwoxooie Ha nepexoodi, cepedHili yac nepebdy8aHHs ABMOMOOINIE | Niuoxo0ie y uep3i nepeo
nepexo0oM, a MAKoHC MAKCUMATLHY O08AHCUHY YepeU a8mMOoMOOLNI6 i niuioxodie neped nepexooom.

Knrwowuosi cnoea: niwoxionuii nepexio, imimayitna Mmooelb, NOMIK ABMOMOOINIE, NOMIK
niwoxodie, pedcum podbomu  ceimiogopa, cucmema Maco8o20 00CIY208Y8aHHA, IMimayiliHe
MOOeN08AaHH .

Berym.

TpancmopT € ONHI€I0 3 HAWBAXIMBIMIMX TalTy3€dl HApOIHOTO TOCIOIAPCTBA,
KU BUKOHYE IMEPEBE3CHHS JIIOJIeH Ta BaHTaXiB, 3a0e3meuye po3MOAll 1 TOCTaBKY
IPOAYKIIT MPOMHCIOBOCTI 1 CUIBCHKOTO TOCHOJApCTBa y BCl palOHU KpaiHH Ta 3a
KopaoH. ['onoBHA 3amaya TPaHCIOPTHOI CHCTEMH KpaiHU MOJSrae B 3aJ0BOJICHHI
MOMUTY CIIOYKMBAaYiB TPAHCIIOPTHUX IMOCIYT Ha OCHOBI €(EKTHBHOI B3a€MOJIIi BCIX
CKJIaJIOBUX TPAHCIIOPTHOI cuctemd |1, 2].

JlokanbH1 TEXHOJIOTIYHI MPOIECH, IO MPOTIKAIOTh y BCIX JaHKaX TPAHCHOPTHOI
CUCTEMH, MAalOTh psAJ OCOOJIMBOCTEH, sIKI 3ajlexkaTb BiJ pOAY BaHTAXY, BUIY
TPAHCIOPTY 1 HOTO CTPYKTYypH, Tally3€BOi XapaKTEpPUCTUKH, CTAaHy EJIEMEHTIB
TpaHCHOPTHOTO Tpoiecy. OCHOBHI pe3epBH MOro BAOCKOHANEHHS 3HAXOISATHCA B
pallioHaJIbHIN opraHi3allii B3a€MO/ii Y4aCHUKIB JIAHI[IOTa JIOCTABKHU, Y MOTOKEHHI1 1X
1HTEpECIB Ta MOIIYKY B3aEMOBHUTITHUX Ta MPUIATHUX PIIICHb.

Cepe OaraThoX 3ama4 palliOHaJIBHOI Oprafizaiii TPaHCHOPTHOTO MPOIIECY
BENIMKA yBara MpUUISETHCS OpraHi3alii JOPOXKHLOTO PYXy y BEIMKHUX HACEJICHUX
MyHKTax, ¢ IePETUHAIOTHCS MOTOKK TPAHCIIOPTHUX 3aCO01B Ta MOTOKHU IMIIIOXO/IIB, B
TOMY YHCJI Ha TMIIIOXIJHAX Ha3eMHUX TNepexoiax, OO0JaJHaHUX CBITIIO)OPHUM
PETyJIIOBaHHSM.

besneka pyxy Ta mpoIyCKHa 3aTHICTh PETryJIbOBAaHUX MIIIOXIHUX MEPEXO/IB
MICBKUX BYJIMIb BU3BHAYAETHCSA CXEMOIO OpraHizallii pyxXy, MJIaHyBaJbHUM PIIICHHIM
Miclsl OOJAIITYBAaHHS MEPEXOJy Ta CTPYKTYpOI CBITIOPOpHOTrO LHMKIY. Bubip
ONTHUMAJIBHOTO PEXUMY pPOOOTH MIMIOXIAHOTO TMEPEeXOoay [I03BOJSE €PEKTUBHO
OpraHizyBaTH NEPEBE3CHHs BAHTAXKIB 1 MacakUpiB, Ta 3a0e3Meuye CKOPOUEHHS BTPAT
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yacy MpH MPOCTOSX aBTOMOOLTIB Ha MIMIOXIJHOMY II€PEX0jil, CKOPOYEHHS Yacy
nepeOyBaHHS y J0pO31 BaHTAXIB Ta MAacCaXHWpPIB, 3MEHIIECHHS BTPAT HapOIHOTO
rOCIIO/IapCTBa Bl JOPOKHBO-TPAHCHIOPTHUX NpUTo [3, 4].

[Iporpec B ramysi iHpOpMaIiifHUX TEXHOJOTIA a€ 3MOTY 3HAYHO IiJBUIIUTH
epeKTUBHICTh OpraHizaiii JOpPOKHbO-TPAHCIOPTHOTO pyXy, a iH(popMaliiHo-
KOMITFOTEpPHA MIATPUMKA TOCITa€ HAJIEKHE MICIE Cepell KIFOUOBHUX JIOTICTUYHUX
GyHKIIH B JOPOXKHBO-TPAHCIIOPTHUX CHUCTEMax. ToMy, B CyYaCHHX YMOBax,
BUKOPUCTAHHA HOBITHIX 1H(QOpPMAaLIMHUX TEXHOJOTIH € OJHUM 3 MPIOPUTETHUX
HaNpsIMKIB HAayKH 1 Ma€ BEJNWKE 3HAYEHHS JJI1 PO3BHTKY Ta BIOCKOHAJICHHS
TEXHOJIOTIYHUX TMPOIIECIB MPHU OpraHizailii JOpOKHbO-TPAHCHOPTHUX KOMYHIKAI[li
[5, 6].

MeTo1o 1aHOi CTaTTl € 3aCTOCYBaHHS CyYaCHUX KOMM'IOTEpHUX 1H(OpMaLIHHUX
TEXHOJIOT1H - KOMI'FOTEPHOI cUCTeMU iMiTalliifHoro moaemoBandss GPSS World - nis
MOJIETIIOBaHHSA 1 aHamizy pyxy Ha MIIIOXIAHOMY Iepexofi, o0OJaaHaHOMY
CBITIIOOpHUM perynroBaHHsIM. [Ipyu oMy, MIIIOXITHHUNA MEpeXis] PO3IIBIIAEThCS SIK
cuctema macoBoro oociyrosyBanas (CMO).

OCHOBHHI TEKCT.

Cucmema imimauiitnozo mooenioeanns GPSS  World. Imitamiiine
MOJEJIIOBAHHS Ja€ MOJJIMBICTh JOCHIDKEHHA ©W  1MITamll  OCOOJIMBOCTEH
(GyHKIIOHYBaHHS CUCTEMHU B Oylib-aKkuX ymoBax. [Ipu oMy mapamerpu cuctemu u
HABKOJIMIITHBOTO  CEpPEOBUINIAa MOKHA  BapilOBaTH 3 METOI0  BH3HAYEHHS
ONTHUMAJIBHOTO BapiaHTa CTPYKTYpH U OJEpKaHHS 3aJICKHOCTEH BUXITHHUX
XapaKTepUCTUK BiJ 3MIHK yMOB. Mojenb A03BOJIsI€ JIETKO peali3yBaTH IMITaIlil0
poOOTH CHCTEMH MPHU HASIBHOCTI BUMNAJAKOBUX NapameTpiB ado yMOB. 3aCTOCYyBaHHS
METOJy IMITAllIfHOTO MOJICJIIOBAHHS KOPUCHO Y BUIAJIKy, KOJU JOCIIKyBaHa
CUCTEMa HE€ TMIAJA€ThCsl BUBYEHHIO AHANITUYHAMH METOJAaMH, a TMpsMe
EKCIIEpUMEHTYBaHHS 13 CUCTEMOIO0 BUKOHATH BaXKKO a00 HEOULIBHO [7, §8].

VY ¢BiTI IpOorpaMHOro 3a0e3neUeHHs, Cepe]l CHCTEM IMITAIlIHHOTO MOICITIOBAHHS,
MPU3HAYCHUX TSI TPO(ECIHHOTO MOJCITIOBAHHS HAWPI3HOMAHITHIMIUX MPOIECIB 1
cucteM, ocobnmuse wmicie 3aitmae cucrema GPSS World (General Purpose Simulation
System World - BcecBiTHA cHcTeMa IMITAI[iHHOIO MOJICIIIOBAHHS 3arajbHOIO
MpU3HaYeHHs), Ta iHma ii mogens - GPSS Studio [9, 10].

Cucrema imitamiiinoro wmonemoBanHs GPSS  World mnpusnasena s
MOJIEJIIOBaHHS JIUCKPETHUX (B OCHOBHOMY CHCTEM MAacOBOI'O OOCIyroBYBaHHS) 1
Oe3repepBHUX TMPOIECIB 1 € JOCUTh e()EeKTUBHUM IHCTPYMEHTOM IMITAIlifHOTO
MOJCIIOBAHHS, BIJIBHUM BI1JI OOMEXKEHb aHAJITHYHHX 1 YHUCENBLHMX METOIIB, JIOCUTHh
“mpo3opuM”, 110 JOIMYyCKAa€ HECTaHJIAPTHY OOpOOKY JaHUX 1 3HIMAE 13 IMporpamicra
0e3J114 HETPUBIAILHUX MTPOOJIEM MPOrpaMyBaHHs i HAJIAroPKEHHS MOJIeIIeH.

Cucrema GPSS World gocuts npocra il yHiBepcajgbHa B 3aCTOCYBaHHI (Ha puc.
1 mokasaHe TOJIOBHE BiKHO cUcTeMH). Ii iHTepdeiic MaKCHMaNIbHO Opi€HTOBaHUIl Ha
KopucTtyBada [9]. ¥V 1eHTpi roJIOBHOTO BiKHA 3HAXOJIUTHCS BIKHO BUXITHOI MOeEi
CUCTEMHU, SIKE TPHU3HAYEHE IS PO3POOKH, MEPEBIPKM W HAJATOJDKEHHS MPOTrpaM B
GPSS World. Ile BIKHO BUKIMKAETHCS ABTOMATUYHO TPH BIAKpUTTI daimy i3
nporpamoro moBoro GPSS World.
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* MongenupopanHe NEMEXONHOTO Nepexoga *
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* MonenupoBaHHe MOTOKA MALIHH *
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GENERATE 20,10

QUEUE Ocherl a

TESTE HESvet Astom FiPerehod

SELZE Perehod

DEPART Ocherl -
|Far Help. press F1 |Riesults |Clock i

Puc. 1. I'osoBHe BikHo cuctemu GPSSW World

[Iporpamy st mMozentoBaHHS (YHKIIOHYBAaHHS KOHKPETHOI CHUCTEMH, SKa
MIJITOTOBTIOETHCST KOPUCTYyBaueM 1 ckiagaeTbes 3 omeparopiB GPSS World 1/a6o
nporneayp PLUS MoykHa BiATpaHCIOBaTH 1 oJiepKaTu HeoOXiaHui pesyiasrar. GPSS
World no3Bosnsie Gauutu miporiec imiTaiii W B3aEMOMISATA 3 HUM 3a JIOTIOMOTOIO
rpaiyHUX BIKOH, 0arato 3 SIKMX MalwTh OLIbIIE OJHOTO pexumy. [lecsiTh BIKOH
OOHOBJISIIOTBCS B IIPOIIECI MOJICITFOBAHHS, a 1HII € BikHaMH 3HIMKIB (Snapshots), 110
03BOJIsI€ (PIKCYyBaTH MUTTEBHM CTaH iMiTaIlii.

Po3pooka imimauiitnoi mooeni niutoxionozo nepexody. PosrisiHemMo pyx Ha
MIIOXITHOMY TIepeXoidl, o0jagHaHoOMy CBITIIOGopoM. JloIMycTHMO, IO B OJHOMY
HAMpsIMKY aBTOMOOUTI MATKIKAIOTh 70 TEpexXoay 3 PIBHOMIPDHMM PO3MOIUIOM Ta
iHTepBasioM vacy 20+10 ¢, a mimoxoau, mo 0axaroTh IIEPETHYTH BYJIMINIO 10 TIEPEXO.Y,
npuOyBaroTh A0 HHOTO 3 iHTepBajoM 30+10 ¢ TakoX 3 pIBHOMIPHUM PO3MOAUIOM. SIKIIIO
nepexiJi 3alHATHIA MIIOX0JaMH, TO JIOPOXKHIN pyX 3YIUHSAETHCS, 1 CTBOPIOETHCS Yepra 3
aBTOMOOLIIB, 10 OYIKYIOTh. SIKIIIO CUTHAJ CBITI0(Opa 3eNIeHUH 1 MIOX1AHUNA NIepexia He
3alHATAN MIIOXOJaMH, TO aBTOMOOUII MPODKIKAIOTh. SKIIO curHaia cBiTiodopa
YEpBOHUM a00 MIIOXITHUHN TIepeXiy] 3aHITHI MIII0X0/IaMU, TO aBTOMOOLII HE MOXXYTh
npoikmpkatn. Yac mpoizay uepe3 MIIOXIAHUM Iepexiy craHoBuTh 10+£2 ¢ 1
PO3MOAUIAETHCS B iHTEpBaTI (8-12) € 3riIHO 3 PIBHOMIPHO PO3MOAUIEHUM 3aKOHOM.

bynem posrmsmati gaHuN  MIMIOXIMHUA TIEPEXil, SK PO3IMKHYTY CHCTEMY
MacoBOro OOCIyTrOBYBaHHS, 3 JIBOMa HE3AJICKHMMH BXIJHHAMH ITIOTOKaMH (TIOTIK
TPAHCIIOPTHHUX 3aCO0IB 1 MOTIK MIMIOXO/IB), SIKI OMMUCYIOTHCS PIBHOMIPHO PO3IIOALICHUM
3aKOHOM HAJIXO/KEHHSI BUMOT Ha 0OCITyTOBYBaHHS, Ta OJTHIM KaHAJIOM OOCITyTOBYBaHHS
(cBiTIIOOD), 3 PIBHOMIPHAM 3aKOHOM OOCIYyTrOBYBAaHHS BX1THMX MOTOKIB (aBTOMOO1TIB
1 MIIOXOiB), Ta HEOOMEKEHHMM YacoM OYIKyBaHHS B 4ep3l Ha 0OCITyroBYyBaHHS
[11, 12].

Heo0xigH0 3MO0eM0BaTH NPOLIEC PyXy Ha MIIIOXITHOMY TEepeXol Ta BU3HAUYUTH
OCHOBHI TapaMeTpy (PYHKIIIOHYBaHHS IIIOXITHOTO TMEpeXoay, HaAOpaBIIM CTaTUCTUKY
IICJIA MPOi3ay uepe3 Hhoro B oJHoMYy HampsMky 1000 aBTOMOOLTIB, a TAaKOK BU3HAYUTH
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CepelHE 3aBaHTaKEHHS TIEPEXO/TY.

JI71s MoziemioBaHHS pyXy Ha MIMIOXiTHOMY TIepexoii HeoOXiaHO chopMyBaTh BXiTHI
MOTOKM BUMOT 1 YaCOBHMM IHTEPBaJl MOJIEIIIOBAHHS BCHOTO TMPOIIECY. AJie mepes UM
noTpiOHO BHOPATH OJWHMINKO BHMIpYy yacy. J[is maHoro mporiecy MoOKHA B3STH 3a
OJIMHUITI0O BUMIPY dYacy ceKyHay. JJI1 MoAemroBaHHS 3aJaHOrO IPOIECYy HEOOXiTHO
chopMyBaTH J1Ba BX1IHUX TOTOKH: TIOTIK aBTOMOOLTIB, IO M DKKAIOTH 10 TIEPEXOy, 1
MOTIK IMIIOXOIB, 10 KOPUCTYIOTHCS MepexoioM. B sikocTi oOMexeHHs mepiody imiTarlii
MO)KHa BUKOPHCTOBYBATH YKCJIO aBTOMOOUTIB, IO MiA DKIPKAIOTH 10 MEPEXOMY 3 OIHOTO
6oky, Hartpukiiaa 1000.

JIy1st pillieHHs TaHOTO 3aBJaHHS HEOOXITHO CTBOPUTH TPU CETMEHTH MOJEII IS
MojietoBaHHA [9, 12]:

* TIOTIK aBTOMOOLIIB;

* TIOTIK HIIIOXO/IB;

* pexuM podoTH cBiTIOhOpA.

[ToOymoBy imiTariitHoi Mozaeni HeoOXiTHO TOYMHATH 3 (HOPMYBAHHS TIOTOKY
MaIIIHH, [0 IEPETUHAIOTH MEePEXiJI, - TIEPIIIOT0 CerMeHTa MPOTPAMHU:

sk sk sk sk sfe st sfe e she st sk sk sk s sk sk sk sk st sfe st sfe sk sk sk sk sk sk sfeoske seoske sk s ke skt sk skeosk sk

* MopgenupoBaHUE MOTOKA MaIIUH *
sk sk sk sk sk skeoske skoske sk sk sk skoske skeoske skeoske s sk sk skeoske skeoske sk sk sk skeoske koo skeoske skeosko sk sk

Ie moxna 3podutu 3a gonomororo orneparopa GENERATE, skuii y Harnii 3amadi
MO>ke OyTH 3armricaHuii B TAKOMY BUTJISIIL

GENERATE 20,10

VY noi onepana A BKa3zyeTbes CEpeiHIN Yac HAAXOMKEeHHS (00OB'SI3KOBO) BUMOTH
(MamHy) Ha oOCIyroByBaHHs (IIpoi3a uepe3 Imepexid), y moji omepaHga B -
BIJIXWJICHHS BiJ] CEPETHBOIO Yacy HaIXOKEeHHS BUMOTH (He 000B's13k0BO). Jlam BBeaeMo
nBa omeparopu: crmodatky nepmmui omeparop QUEUE, a mortiM depe3 nekibka
omepatopiB apyruii omepatop DEPART 3 tum camum iM'sim  (ducioBum abo
CHIMBOJILHUM) y TIOJ omiepadia A, st 300py CTaTHCTUYHOI iH(OpMAaIIii 13 Yepry MalliH
niepes nepexoaom. Ls gepra yTBOPUTHCS Mij] 4ac 3aiHATOCTI MIIIOXITHOTO Mepexoay abo
dyepe3 YepBOHUI CHTHAJI Ha cBiTIO(Opi. YMOBHO Ha3Bemo 10 udepry iM'sm Ocherl.
Criouatky 3adikcyemo BXij y uepry aBToMo0L1s 3a goromororo onepatopa QUEUE. 1e
Oyze BUTJISIaTH TakK:

QUEUE Ocherl

Komu curnan ceitinodopa 3enenuit (3HadeHds () 11 aBTOMOOLTIB 1 MIIIOX1THUAN
nepexi He 3alHATHIA, TOJI 3HAYEHHS CTAaHAAPTHOTO YHCIIOBOTO aTpuoOyTa, IO OIHIOE
MOJKJIMBICTh TPOI3y aBTOMOOLIS 4yepe3 MIIIOXITHUN nepexi, mpuiMaeTsest piBHUM 0.
Ile o3Hauae, 1110 aBTOMOOUIL MOKE TIEPETUHATH MIIOX1AHUN niepexia. 1{i ymMoBu noBuHHI
Oytu nporectoBani 610koBuUM oreparopom TEST. Komm curnan citiodopa yepBoHuit
(3ragennst 100) aGo mepexina HE BUIBHUMN Bif| MIIIOXO/IB, TOAI 3HAYEHHIO CTaHIAAPTHOTO
YHCIIOBOTO aTprlyTa, MO OIIHIOE MOKJIMBICTh MPOI3IY, IIOBEPTAETHCS 3HAYCHHSI, piBHE 1.
Lle Mo>xHa 3anucaTH Tak:

TEST E X$Svet Avtom,F$Perehod

B onepartopi TEST Buxopucranuii noriuamii oneparop E (Equal - JlopiBaroe). Sk
BUHO, ToJie omepanaa C mycre, omke, Bumora He Moke BBidTH B 070k TEST, moku
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3a7laHa yMOBa YHCJIOBHX aTpuOyTIB, HAaBENEHUWX Yy MOJSIX omnepaHaiB A u B, He
BUKOHAETHCS.

VY moni onepana A 3HaXOIUTHCS 30€peKyBaHa BEIMUNHA, 3 IM'sM Svet Avtom,
a B MoJIl omepaHaa B - cTaHmapTHUN YHCIIOBUN aTpPHOYT, IO XapaKTEPU3Y€ BMICT
KaHaJdy OOCJIYroByBaHHS - HAsSBHICTh IIIIOXOJIB Ha mnepexoxi. Komm curHan
cBiTaodopa 3eiaeHUI - 30epeKyBaHa BelmnuuHa 3 iM'ssM Svet Avtom popiBHioe 0 - 1
OIMIOXITHUNA Tepexiy He 3alHATHA - CTAaHAAPTHUN YHUCIOBHHA aTpuOyT 3 IM'sM
F$Perehod nopiBHtoe 0, -Tozi MarmHa (BUMOTa) MOYKE MEPETHHATH MEePEXil.

Jlaim BBegemMo JBa oreparopu: crnoyaTky nepmmii oneparop SEIZE, a notim
yepe3 nekiabka omepatopiB apyruii omneparop RELEASE 3 tum camum iM'ssm
(uuciioBuM a00 CUMBOJIBHMM) Y TIOJI oriepaHaa A, juis 300py CTaTUCTUYHOI 1H(opMarlii 3
KaHaTy 00CITyrOBYBaHHS - IEPEXOY:

SEIZE Perehod

Sxmo kaHanm OOCIYroBYBaHHSI 3BUIBHEHHA, TO BHMOTa MOXKE IMOKHHYTH Yepry,
BukopuctoBytoun onepatop DEPART:

DEPART Ocherl

Jlasmi aBTOMOOLUTH TIEpEeTUHAE MIMTOX1THAN MEPEXi, 3aTpadarodyr Ha 1€ Yac, pIBHUN
10£2 c. g mis mogemroerbes onepatopoM ADVANCE:

ADVANCE 10,2

VY moni onepanaa A BKa3yeThCs CEpe/IHIi yac MepeTHHAHHS MEPEX01y aBTOMOOLIEM
(000B's13k0BO), y TOJII omepaHaa B - BIAXWIEHHS BiJl CEPEIHLOIO 4Yacy MEepeTHHAHHS
nepexoay aBToMoouieM (He 000B's13k0BO). Jlam BBoguThes onepatop RELEASE, sikuii
TIOB1IOMJISIE TIPO 3BIIbHEHHS KaHATY OOCTyTOBYBaHHS:

RELEASE Perehod

Ham  BuxopuctoByeThcsi  omnepatop TERMINATE s 3aBepriueHHs
MO/IEJIFOBAHHS B MIEPIIIOMY CEIMEHTI POrpaMu:

TERMINATE 1

ITicas 1bOro CTBOPIOEMO HACTYIHHUM CETMEHT MpOrpamu, y SKOMY (OpMY€EThCS
JPYTHUH MOTIK - TMOTIK MIIOXOIIB:

sk she sk sk sfe ke sfe sk st sfe sk st sfe ske st sfe st s sfeosie s ske st sfe sk st sfe sk st sheoske skeske ke sk ke skeosk ok

* MopaenupoBaHue TIOTOKA MEMIEX0I0B *
sk sk sk sfe sk sie sk st sk ske sk sk sie sk sk s she sk sie sk st sk ske sk sk sk sk steosie sk skeoskeoske skeokeske skoskosk

Bin gyxe cxoxwii Ha nepimii cermeHT nporpamu. Oneparop GENERATE renepye
MOTIK MIIIOXOZIB 13 YaCOM ITIJIXO/Ty TIIIOXO/IIB /10 iepexoy, piBHUM 30+10 c:

GENERATE 30,10

Jam BBeneMo niBa omepatopu: criodatky nepiuii oneparop QUEUE, a norim
yepes Jekiibka oneparopiB apyruit onepatop DEPART 3 Tum caMuM iM'siM (YHCIIOBUM
ab0 CHUMBOJIbHUM) y TOJI omepanaa A, /st 300py CTaTHCTUYHOI 1H(oOpMalii 13 yepru
mimoxomiB. Ilg depra CTBOPIOETBCSA I Yac 3alHATOCTI IMIIOXITHOTO IEPEXOdy
MalMHaMu a0o0 Yepe3 YepBOHHMM CHUTHAI Ha CBITJIOGOpl. YMOBHO HA3BEMO ITIO0 YEpry
Ocher2. Crouatky 3adikcyeMo BXiJ y 4epry aBTOMOOLUIS 3a JOMOMOTOI0 Omeparopa
QUEUE. lle 6yne BurisgaT Tak:

QUEUE Ocher2
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Komnu curnan ceitnodopa 3eneHuit (3HauenHs 0) 1S MimIoxoja, TOJI 3HAYCHHS
CTaHJIAPTHOTO YHCIIOBOrO aTpuOyTa, IO OIHIOE MOMKJIMBICTH IMPOXOAY IIIIOXOA0M
niepexoy, npuiMaethest piHEM 0. Lle o3Hauae, 110 mimoxia MoXe TIEPETHHATH BYJTUITIO.
Ili ymoBu moBuHHI Oyt mpoTectoBaHi O10koBUM omeparopom TEST. Komu curaan
cBiTodopa yepBonuii (3HaueHHs 100) abo mepexim 3alHATHIL aBTOMOOLIEM, TOJI
CTaHIAPTHOMY YHCJIOBOMY aTpHOYTYy, IO OIIHIOE MOKJIMBICTH TIEPEXOTY TTOBEPTAETHCS
3Ha4yeHHs, piBHe 1. [le MokHa 3ammcary Tak:

TEST E X$Svet Pesheh,F$Perehod

VY noni onepanaa A 3HaX0auThCs 30epekyBaHa BeJIMunHa, 3 iM'sM Svet Pesheh
a B moui omnepaHjna B - cranpapTHUl 4UCIOBHMM aTpuOyT, IO XapaKTEpU3y€ BMICT
KaHaJIy 0OCJTyrOBYBaHHS - HasBHICTh aBTOMOOWIIB Ha MimoXigHoMy nepexonai. Komm
curHai cBiTiiodopa 3eleHuil - 30epexyBaHa BenuurHa 3 iM'sm Svet Pesheh nopisaioe 0
-1 MIIIOXITHUM Tepexii He 3alHATUA - CTaHJAAPTHUM YWCIOBUM aTpulOyT 3 IM'M
F$Perehod nopisHtoe 0, - Toai mimmoxiz (BUMOra) Moke IepeTHHATH IIEPEXi/l.

Jlami BBememo aBa omeparopu: cnoudatky mepmwmii onepatop SEIZE, a motim
yepe3 Jekiabka omepartopiB Apyruii omeparop RELEASE 3 tum camum iM'ssm
(uncnoBrM ab0 CMMBOJIBHUM) y Tofi omnepanna A - Perehod, amst 300py craructndanoi
iHbOopMaIlii 3 KaHATTy 00CITyrOByBaHHS:

SEIZE Perehod

Skimo kanan 00CITyTOBYBaHHS - TIEPEXiJl - TO3BOJICHUH 1 BUIHHUM BiJl aBTOMOOLUTIB,
TO BUMOT'a MOK€ IMMOKUHYTH 4epry, BUkopuctoBytouu oneparop DEPART:

DEPART Ocher2

Jlam mimoxin nepeTHae mepexijl, 3aTpadaroud Ha 11e yac, piBHui 1012 c. g ais
MoaemoeTbes oneparopom ADVANCE:

ADVANCE 10,2

VY noni onepanaa A BKa3yeThCsl CEpEllHIN yac MEPETHHY MEepexoay MillIOX0A0M
(000B'SI3K0BO), y TIOJII omepaHaa B - BIIXWJICHHS BiJ CEPEIHBOTO Yacy NEPETUHY
nepexoay mimoxoaoMm (He o0oB'si3koBo). Jlam BBoguthes oneparop RELEASE, skuii
TTOBIIOMJISIE TIPO 3BUILHEHHS KaHATy 00CIyroByBaHHS (IIEPEXOTY):

RELEASE Perehod

[Torim BukopuctoByerbcss  omepatop TERMINATE s 3aBeprieHHsS
MO/IEITFOBAHHS B IPYTOMY CETMEHTI MPOTPaMHU:

TERMINATE 1

[TepexoauMo 10 CTBOPEHHS TPETHOTO CEKTOpa MPOrpaMu - MOJIEITIOBAHHS pOOOTH
cBiTIIOdopa:

sk sk s sk s sk s sk s ke sk sk sk s sk s sk s ke s ke sk skeosk sk skeosk sk sk sk

* MopentoBanHs poboTu cBiTiIopopa *
>k sk sk sk s sk sk sk s sk s sk s skeosie sk s sk sk sk s sk sk sk skeoskeoske sk skoskosk sk

GENERATE ,,,1

Omneparop GENERATE renepye ogHy BUMOTY (TpaH3akT), 1o 3a0e3rmedye poooTy
ciTodopa. [l mporo B mosi onepanaa D yBoguThest 3Ha4eHHS .

Jlami BUKOPHCTOBYEThCS 30epekyBaHa BennuumHa 3 iM'siMm Svet Pesheh ms

MO3HAYEHHs KOJIbOPY CUTHAITY cBiTIO(opa 3 00Ky mimoxoxis - Krasn (UepBonuit):
Beginl SAVEVALUE Svet Pesheh,Krasn
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[ToTiMm BUKOPUCTOBYETBCS 30epekyBaHa BemuMumHa 3 iM'ssM Svet Avtom ams
MO3HAuYEHHsI KOJIbOPY CUTHAITY CBiTI0(Opa 3 60Ky aBToMOOLTIB - Zelen (3enenuil):

SAVEVALUE Svet Avtom,Zelen

Jlami MOMEIIOEThCS Yac BKJIIOYCHOIO CTAaHY 3€JCHOIO CHUTHAIY CBiTIOdopa 3
BukopuctanusMm oneparopa ADVANCE. V¥ noni onepanga A onepatopa ADVANCE
YBOJIUTHCS 1M'st 3MIHHOT Zelen time, y sKiii 30epiraeTbes 1H(OPMAITiS PO TPUBATICTh
3€JICHOTO CUTHAITY CBiTIO0(dOpa:

ADVANCE Zelen time

IToTiM BHUKOpPUCTOBYEThCS 30epekyBaHa BeluunHa 3 iM'sim Svet Pesheh s
MO3HAYEHHS B HIN KOJBOPY CUTHAITY CBITJIO(Opa 3 00Ky MiImoXo/iB - Zelen:

SAVEVALUE Svet Pesheh,Zelen

[ToTiMm BUKOPHCTOBYEThCS 30epekyBaHa BelnWdnHa 3 iM'sM Svet Avtom st
MO3HAYEHHS B Hill KOJILOPY CUTHAITY CBITIIOodopa 3 60Ky aBToMOOLTIB - Krasn:

SAVEVALUE Svet Avtom,Krasn

Jlasm MOIENIOEThCST Yac BKIIFOYEHOTO CTAaHY 3€JICHOTO CUTHATY 3 BUKOPHUCTAHHSIM
orepatopa ADVANCE. V noni onepanga A oneparopa ADVANCE yBogutbes iM's
smiaHOT Krasn time, y skiii 30epiraeTscs 1HGOpPMAIlS MPO TPUBAIICTH 3€JICHOTO
CUTHAJY CBIiTIIO(opa:

ADVANCE Krasn time

[ToTiM yce TOBTOPIOETHCS CIOYATKY. J[Is1 IIbOTO BUKOPHCTOBYETHCS OIEPATOP
TRANSFER y pexxumi 6€3yMOBHOTO IEPEXOy 10 ONepaTropa i3 CKMBOJIYHOIO MITKOIO
Beginl:

TRANSFER ,Beginl

I mapemiTi, BUKOPUCTOBYBaHHM paHillle 3MIHHAM TIPHBIACHIOIOTHCS KOHKPETHI
4KCIIOBI 3HaUeHHs. e MoKHa 3ammcaTH Tak:

Zelen time EQU 200

Zelen EQU 0

Krasn EQU 100

Krasn time EQU 300

OcTtaTo4HO iMITaIliitHAa MOJIEIb, ITI0 IMITYE PyX Ha MIIIOX1THOMY TIepexoi, Oy/e
MAaTy TaKUA BUTJISI;

sk sk sk sk sk sie sk sk sk sk sk sk sk sk s s sk sk sk sk sk sk s sk skeoske sk sk s s skeoskeoske sk sk sk sk sk

* MonenupoBaHuE MeIIeX0HOTO nepexoaa *
sk sk sk skosk sk sk skoske skoske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesk sk

* MonenupoBaHUE MOTOKA MaIlIUH *
sk sk sk skosk sk sk skoske skoske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesk sk

GENERATE 20,10

QUEUE Ocherl

TEST E X$Svet Avtom,F$Perehod
SEIZE Perehod

DEPART Ocherl

ADVANCE 10,2

RELEASE Perehod

TERMINATE 1
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sk 3k s sk s sk s sk sk ke sk sk sk s sk s sk s ke sl ke sk sk sk sk sk skosk skoske sk skeosk kosk ko

* MonenpoBaHre TTOTOKA MENIEX00B *
sk sk st sk sfe sk sie sk sk sk sk ske sk st st sk sk sk s ske sk st sk ske sk steoske sk sk skeoskeoske s seskeske sk sk

GENERATE 30,10

QUEUE Ocher2

TEST E X$Svet Pesheh,F$Perehod
SEIZE Perehod

DEPART Ocher2

ADVANCE 10,2

RELEASE Perehod

TERMINATE 1

sk 3k s sk s sk s sk s sk sk sk sk s sk s sk s sk sk sk sk skeosk sk sk sk sk sk ks ok

* MonenupoBaHue paboThl cBeTo(opa *
sk sk ske st sk st st sfe st sk st st sk st sk sk sk sk sk sk sk skoske sk sk sk sk skeoske sk skeske sk skesk sk

GENERATE .|

Beginl SAVEVALUE Svet Pesheh,Krasn
SAVEVALUE Svet Avtom,Zelen

ADVANCE Zelen time

SAVEVALUE Svet Pesheh,Zelen

SAVEVALUE Svet Avtom,Krasn

ADVANCE Krasn time

TRANSFER ,Beginl

Zelen time  EQU 200
Zelen EQU 0
Krasn EQU 100
Krasn time EQU 300
START 1000

Ilposedennsn mooenrweannsa pooomu niuioxionozo nepexody. llepen nouatkom
MO/ICITFOBAaHHS HEOOX1THO BCTAHOBUTH BUBIJ] TUX TTApaMETPIB MOICTIIOBAHHS, SIK1 Oy Iy Th
moKa3aHi y BikHi pe3yibratiB MoemoBadHss REPORT (3Bit). Y Hamomy npukiiai Oye
BUBEJICHA 1H(POpMALIis sl TPHOX THITIB 00'€KTIB.

* Facilities (Kananu oGciyroByBaHHs)

* Queues (YUeprn);

» Savevalues (36epexyBaHi BETUYHHH );

Bikno REPORT, 3 pe3syibraTamMyd MOJEIIOBAHHS IMMIIIOXITHOTO TEPEXOy,
300pakeHe Ha puc. 2.

VY BepXHbOMY PSAKY BKa3yIOThCS:

* START TIME (ITouarkoBuii yac) - 0.000;

* END TIME (Yac 3axindenns) - 12293 734;

* BLOCKS (Yucno 6710kiB) - 24;

* FACILITIES (Yucno kanamiB 00CciIyroByBaHHs) - 1;

* STORAGES (Yucno HakonmayBauiB) - 0.

ISSN 2663-5712 16 www.sworldjournal.com



~R =
s
SWorldJournal Issue 14 / Part 1 "‘r(Q;\j

Hwxye BKa3yroThCs pe3yIbTaTH MOJICTIOBAHHS KaHATy OOCIYTOBYBaHHS i iM'sIM
PEREHOD:

« ENTRIES (Yucno Bxoxuis) - 1000;

* UTTL. (Koedimient Bukopucranns) - 0.808;

* AVE. TIME (Cepenniii vac o6cmyroByBanus) - 9.931;

* AVAIL. (loctynHicts) - 1;

 RETRY (IToBtop) - 13;

2 GPSS World - [puc] I
B Fil= Edit Search Yiew Command Window Help =& x
~
GP33 World Siwulation Report - Peshehod 1.5.1
Thursday, May 24, 2022 20:46:20
START TIME END TIME EBLOCES TFALACILITIES STORAGES
0.ooo 12293.734 24 1 o
FACILITY ENTRIES UTIL. AVE. TIME AVATL. OWNER FEND INTER RETRY DELAY
FEREHOD 1400 0.8038 9.931 1 u] a a 13 u]
QUETE MAX CCONT. ENTRY ENTRY(O) AVE.CONT. AVE.TIHE AVE. (-0) RETRY
OCHER1 17 u] 605 115 5.837 11&8.034 146.7558 a
OCHERZ 15 13 405 61 5.569 169.050 199,027 a
SAVEVALUE RETRY VALUE
SVET_FESHEH 13 100.000
SWET _AVTON 0 0 2
Far Help, press F1 Report is Complete, Clack

Puc. 2. Pe3yabTaT MOAe/II0BAHHS MIIIOXITHOTO MEepeXoay

[Ile HwK4Ye BKa3yIOThCS pE3yJIbTATU MOJEIIOBAHHS ISl 4Yepr I 1MEHaMu
OCHERI1 1 OCHER?2 BianoBigHO:

* MAX (Makcumanbhuii 3micT) - 17, 15;

* CONT. (Ilorounwuii 3micT) - 0, 13;

« ENTRY (Yucno BxoaiB) - 608, 405;

* ENTRY(O) (Uucno HynpoBHX BX0iB) - 119, 61;

* AVE.CONT. (Cepenne uncnio BxomiB) - 5.837, 5.569;

* AVE.TIME (Cepenniii gac) - 118.034, 169.050;

* AVE.(-O) - 146.758, 199.027;

* RETRY-0,0.

[ToTiM BKa3ylOThCS 3HAYEHHS BEIWYWH, M0 30€piraroThCs, MiJ IMEHAMH
SVET AVTOM i SVET PESHEH BiamosigHo:

* RETRY -0, 13;

* VALUE (3nauenns) - 0, 100.000.

3 pe3ysIbTaTiB MOJCITIOBAHHS PyXy Ha MIIIOX1THOMY MEePEX0/Il, MCIIs MPOi3ay Yepe3
HBOTO B OfHOMY HampsMky 1000 aBTOMOOUTIB BHIHO, IO KOEDILIEHT 3aBAHTAKEHHS
kaHaiy oOcmyroByBanHsa 3 iMm'siMm PEREHOD cknmamae 0.808. Cepenniii yac
00cIyroByBaHHsI BUMOT (aBTOMOOLTIB 1 MIIIOXOIB) CTaHOBUTH 9.931 c.
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Cepenniii yac nepeOyBaHHS aBTOMOOUTB y 3arajibHid 4ep3i mepeia MepexoioM
(OCHER1) nopiaroe 118.034 ¢ 1 mimoxoxis (OCHER2) — 169.050 c. MakcumaiibHa
JIOBKMHA 3arajlbHOI 4Yeprd aBTOMOOLTIB mMepesd MepexoJoM CTaHOBUTH 17 T,
mmoxomiB — 15 don. Bes g iHGopMalisi JOCHTh MOBHO UIIOCTPYE €(HEKTHUBHICTH
poOOTH crucTEMHU.

BucHoBkwu.

1. Po3po6iena iMiTariiina MoJieb pyXy Ha MIIIOXITHOMY MEPEXO/l, IKa B paMKax
Teopii MacoBOro OOCIyTroByBaHHS, pO3IJISIAEThCS AK posziMkHyTa CMO, 3
HEOOMEKEHHUM YacoM OYIKYBaHHS B 4ep31 Ha 00CIIyrOByBaHHS.

2. IlpoBemeHo MoOJEIOBaHHA pPyXy Ha IIIOXITHOMY IE€pPEXoJi, B CHCTEMIi
imitamiiinoro  mopaeimoBanHs GPSS  World, Ta Bu3HaueHi #oro OCHOBHI
XapaKTEePUCTHKU:

— Koe(ilIEHT 3aBaHTaXKEHHS KaHay oocimyroByBanHs 3 iM'ssMm PEREHOD;

— cepeHii yac 00CITyTrOBYBaHHS BUMOT (aBTOMOOLTIB 1 IMIIIOXO/IIB);

— cepeHii yac nepeOyBaHHS aBTOMOOLUTIB 1 MIIIIOXOIB y Yep3i Mepe 1 MepexoioM;

— MaKCUMaJIbHY JOBKHUHY Y€PTd aBTOMOOLTIB 1 MIIIOXO/IB TEPEl MEPEXOIOM.

3. OTtpumani pe3yJabTaTd TOKA3aJld, IO IMITAIHHUNA METOJ] MOJCITIOBAHHS, €
e(peKTBHUM METO/IOM ISl MOJEJIOBAHHA 1 aHaNi3y pyXy Ha MIMIOXITHOMY MEpeXonl,
SIKUW B TAHOMY BUTIQJIKy PO3TIISIIAETHCS SIK CUCTEMa MAaCOBOTO OOCITYyTOBYBaHHS.
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Abstract. The article is devoted to modern computer information technologies. The system of
simulation modeling GPSS World is considered, for the purpose of movement modeling on a
pedestrian crossing equipped with traffic light adjustment. A simulation model of a pedestrian
crossing has been developed. Simulation of traffic at the pedestrian crossing was carried out and its
main characteristics were determined. average service time of cars and pedestrians at the crossing,
average time of cars and pedestrians in the queue before the crossing, as well as the maximum
queue length of cars and pedestrians before the crossing.

Keywords: pedestrian crossing, simulation model, car flow, pedestrian flow, traffic light
mode, queuing system, simulation modeling.
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UDK 656.08:65.11
QUALITY ASSESSMENT OF SCHEDULE OPTIMIZATION OF URBAN

PASSENGER TRANSPORT ON DUPLICATING STRETCHES
OIEHKA KAYECTBA OIITUMU3AIIUU PACITUCAHUS TOPOJACKOI'O
MACCAXKUPCKOI'O TPAHCIIOPTA HA AYBJUPYIOIIUX YYACTKAX

Kravchenya I.N. / KpaBuens U.H.

Ph.D. in Engineering Science., as.prof. / k.m.H., 0oy.
ORCID: 0000-0002-2670-639X

Vorona A. V./ Bopona A.B.

Chief Inspector / Cmapwiuii uncnexmop

Abstract. The article presents the optimization problem of public transport schedule in
response to the improvement in passenger service quality. Using scheduling technique of route
vehicles on duplicating stretches allows to determine the optimal vehicle traffic intervals for each
route, taking into account duplicating stretches; coordinate the movement of route vehicles on
duplicating stretches; reduce waiting time for route vehicles for those passengers who can be
transported using several route options; increase uniformity of vehicle occupancy, which reduces
the number of passengers in the cabin and reduces the risk of COVID-19 transmission. Parameters
for evaluating the quality of schedule optimization of route vehicles on duplicating stretches are
proposed.

Keywords: urban passenger transport, quality assessment of schedule optimization,
scheduling technique, duplicating stretches, traffic interval.

Introduction.

The main role of urban passenger transport is to ensure the sustainable
development of cities. In particular, compared with individual vehicles, urban public
transport significantly increases the safety of transportation and provides considerable
savings of natural and financial resources [1]. It makes the task of improving the
schedule of passenger transport actual. A lot of articles are devoted to the scheduling
methodology of passenger transport [2 — 4].

When scheduling, the impact of compatible travel stretches of route vehicles is
more often ignored, which is significant weakness for urban passenger transport
services. If there are several routes servicing the same stretch, it is necessary to
coordinate traffic schedules of different routes on compatible or duplicating stretches
of their traffic [5, 6].

Servicing of duplicating stretches causes some problems: transport queues at the
transport stops, irregular intervals of traffic vehicle, increasing passengers’ waiting
time which leads to discomfort while travelling, uneven occupancy of vehicles and,
as a consequence, overflow of some of them, which leads to an increased risk of
infection with COVID-19.

To solve these problems the scheduling technique of route vehicles on
duplicating stretches was created [5 — 9]. The problem of the improvement in
passenger service quality and efficiency of urban public transport is to align the
schedules of different routes on duplicating stretches, thereby contributing to more
regular traffic interval and vehicle occupancy. It would appear to be possible to
achieve abovementioned coherence in vehicle schedule of different routes through
the primary coordination of traveling time through “basic” transport stops with
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further calculation of the traveling time through the other transport stops of the route.

Statement of basic materials.

An important step is quality assessment of schedule optimization of route
vehicles on duplicating stretches using the scheduling technique developed in the
articles [5 —9].

The quality of schedule optimization for set of duplicating stretches is
determined by the following parameters.

Objective function for the duplicating stretch D,(/) can be written down in the

following format:
NMk

ND NMI
D,(D)=YIp, =1 |+ D | Lypy =1 |+ D [ Iy =1, | = min (1)

i=1 i=1 i=l1
|1,, — I, | — deviation value of intervals between route vehicles from the optimal value

for the duplicating stretch,
\1,,,, — I, | — deviation value of intervals between route vehicles from the optimal value

for the routes on the duplicating stretch.
The efficiency of optimizing public transport schedules on duplicating stretches
1s calculated:

F =D/(I)-D;(I), (2)
where D’(I) is deviation between consecutive route vehicles from optimal value
before optimization,

D: (/) — deviation between consecutive route vehicles from optimal value after
optimization.

Determining the values of objective function for group of duplicating stretches
before DY(I) and after D, (I) optimization:

DD =Y 1;=1, . 3)

Comparison of objective function values for a group of duplicate plots before
D.(I) and after D, (I) optimization:

D,(1) < DY(1). (4)

If the inequality is not met, it is necessary to return to optimization stages on

each of the duplicating stretches of the group GD;. Determination of optimization
efficiency for group of duplicating stretches GDy

FG, =) FD, . (5)

The efficiency of schedule optimization is achieved by reducing the waiting
time for public transport passengers. The waiting time for passengers of vehicles at
the transport stop is defined as

T, =1\ (6)

where A, is the intensity of arrival of passengers using vehicles of duplicating stretch.
Figure 1 shows an example of diagrams of passengers waiting for route vehicles
at the transport stop before optimization (Fig.1, a) and after optimization (Fig.1, b).
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Fig. 1 Dlagrams of passengers waiting for route vehicles at the transport stop
Authors " development

Environmental losses from forced downtime of route vehicles in front of the
transport stop are calculated:

-2 SK. )
j=1

where ¢, is specific emissions of the i-th substance when stopping (braking,

acceleration) of j—th route vehicle (grams per transport stop),
S — the specific number of traffic stops (stops per vehicle),
K — the emission correction factor depending on the speed of route vehicle.

Emission values for following pollutants are calculated for each transport stop:
carbon monoxide (CO), nitrogen oxide (NO), volatile organic substances (VOC),
solid particles (PM) and fuel.

As a result of the traffic schedule optimization on the duplicating stretches

— the traffic intervals of vehicles for each route separately and for duplicating
stretches are aligned,

— passengers’ waiting time for route vehicle arrival, average queuing time and
queue length for route vehicles, load factor of transport stop by vehicles are
reduced.

Conclusions.

While optimizing the existent schedule, particular attention is paid to reduce

transport delays; due to lack of forced idle time of route vehicles in front of transport
stop (waiting for an opportunity to drive to it) and subsequent accelerations, there is

ISSN 2663-5712 22 www.sworldjournal.com



N
A i
SWorldJournal Issue 14 / Part 1 { Ve

S

also the effect of reducing economic (additional fuel consumption) and
environmental (from emissions of air pollutants) losses.

Experimental researches have shown the applicability of the developed
technique in practice.
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Annomayun. OOHum u3 nokasameneli Kayecmea OOCHYHCUBAHUS HACENeHUs 20POOCKUM
NACCANCUPCKUM MPAHCHOPIOM ABTIACMCA PEYIAPHOCHb OBUNCEHUS, KOMOPAs HANPAMYIO 3A6UCUM
om 2PAMOMHO COCMABNIEHHO20 PACNUCAHUS MAPWPYMHBLIX MPAHCNOpmMHuIX cpeocms. Ilpu
COCMABIeHUU PACNUCAHUAL NACCANCUPCKO20 MPAHCNOPMA He0OX00UMO, 4mobbl OHO 00ecneyusano:
npoes0 Naccaxicupos ¢ MUHUMATbHLIMU 3amMpamamu  8pemMeHuU;, OBUNCEHUe Mapuipymubix
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MPAHCNOPMHBIX ~ CPEOCm8 8  COOMBEeMCmEUU ¢  NACCANCUPONOMOKAMU —HA  MAPupPymax,
Pe2YIAPHOCMb OBUNCEHUSL;, KOOPOUHAYUID OBUNCEHUS. MAPUPYMHBLIX MPAHCHOPMHBIX CPEOCm8 ¢
osudicenem Opyaux U008 NACCANCUPCKO20 MPAHCROPMA.

B cmamve npeonooicenvl napamempul Onisi OYeHKU KaAyecmead ONMUMUZAYUU DPACNUCAHUSL
20POOCKO20 NACCANCUPCKO20 MPAHCNOPMA NO MHONCECMEY OYOIUPVIOUSUX YUACTIKOS.

Kniouesvte cnosa: 20poockoil naccalrcupckutl mpaHcnopm, OyeHKa Kavecmed onmumMuzayuu
pacnucanusl, MemooOuKa ONMUMU3AYUU PACRUCANUSL, OYOIUPYIOWULL YUACTOK, UHMEPBATL OBUNCEHUSL.

Cratps otnpasinena: 08.07.2022 r.
© Kravchenya I. N., Vorona A. V.
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EXPLICIT AND IMPLICIT FACTORS, WHICH AFFECT THE COST OF

CARGO TRANSPORTATION BY MARITIME TRANSPORT
SAABHI TA HESIBHI ®AKTOPHU BILVIMBY HA COBIBAPTICTb IIEPEBE3EHHSA
BAHTAXY MOPCBKHUM TPAHCIIOPTOM
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Vyshnevska O.D. / Bumnescbka O./1.
c.t.s., as.prof. / k.m.H., 0oy.
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Ooecvkuii HayioHanbublil Mopcbkuil yuisepcumem, Odeca, dyn.Meunixosa 34, 65029

Anomauin. Y Oaniti pobomi Oy10 pOo32NAHYMO PAO YUHHUKIE, WO BNIUBAIOMb HA Npoyec
Gopmyeanns eapmocmi MOpcbKoeo nepeseseHHs. bByno makooc 00CniodceHo SA6HI ma Hes6Hi
gaxkmopu, 36'a3Ku, Wo ICHYMb MidC HUMU, A MAKOHC NPOAHANIZ08AHO CMYNIHL BNAUEY KOHCHO20 3
yux ¢paxmopie na cobisapmicme nepegezenv. Kpim moeo, 6yno po3enanymo npunyunu pOpmyeanHs
NIAHOBUX MA 36IMHIX NOKA3HUKIE pobomu ¢hromy, AKi Y NOOANbULOMY BUKOPUCOBYMbCA OJis
OYIHKU 8apmOCmi nepege3enHs Ha MOPCbKOMY MPAHCNOPMA.

Knwuosi cnoea: eanmadgicHi nepegezenHs, MOPCbKuil Gaom, cyOHONNA8HI KOMNAHII,
HABAHMANCYBAILHO PO3BAHAIICYBANILHI POOOMU, YUCMA BAHMANCONIOUOMHICIb, MOHHAIC.

Beryn. TpancnopTyBaHHSI BaHTaKiB MOPEM € €KOHOMIYHO HalBHUTrigHimmM. e
3YMOBJICHO HH3KOI0 YMHHHUKIB. OmHMM 13 Takux (akTopiB € HH3bKa BapTIiCTh
nepeBe3eHb. Takok BapTO BUIUIMTH YHIBEPCAJIBbHICTh MOPCHKUX cyleH. Ha cymnax
MEPEBO3UTHCS IMIMPOKAa HOMEHKJIATypa BaHTaXiB, BKIIOUAIOYU CHUITy4l, HAJUBHI Ta
TapHO-IITYYHI BaHTaX1 Ta 3aKIHUYIOUU KOJIICHOIO TEXHIKOI Ta BEJIMKOrabapUTHUMU
BaHTa)kamMu. BoOHM Jierko 1 O€3Me4YHO TMepeBO3AThCS MOpPEeM 1 TepeaaroThCs
3aMOBHUKY. KO #WAETbCA TMpO KOHTEHHEpPHI TepEeBE3EHHs, TO TepeBara
KOHTEHHEpHOI CHUCTEeMH B TOMY, IO BOHA 3/aTHA ONTHMI3yBaTH Ta CYTTEBO
MPUCKOPUTH MPOIIEC HABAHTAKYBAJIHLHO PO3BaHAXKYBaJIbHUX POOIT.

Y nmaHuxX yMOBax, OJHMM 3 HAWBaXIWBININX 3aBlaHb, IO CTOATH MEpe.
CYy/JIHOIUIABHUMU KOMIIaHISIMHM, € oOpraHizamis poO6oTu 0e3 30uTkiB. OJHAK 1I€
MOXJIUBO JIMLIE TOJI, KOJIM BOHM MalOTh PO3BHHEHY MEPEKY CTPYKTYpPHHUX
MIIPO3ALIIB, sIKI 3a0€3MEeUyIOTh MIEPEBE3CHHS Ha BCIX €Tarax MpsIMyBaHHS BaHTAXKY.
Konmu oxpemi, MEHII €KOHOMIYHO YCHIIIHI, JIAHKH MIATPUMYIOThCS 3a PaxyHOK
YCIIMHIMKX AUISTHOK. L{s1 cuTyartiss JOCHTh BJIaJI0 BUPIIIYETHCS BEITUKUMHU T'PaBISIMU
Ha PUHKY MOPCBKHX TE€PEBE3CHb, Yepe3 HAABHICTh Y HHUX JIOCTATHHOI KUIBKOCTI
HEOOX1THUX PECypCiB, JKepen iHpopMalii Ta kBaliikoBaHUX (PaxiBIlB AJiT POOOTH
3 BETUKUM 00CATOM JTaHUX, 10 HAJAXOIATh.

OcHoBHmii Tekcr. Ha mnepummii mniaH BUCYBalOThbCS TOJIOBHI CHUTYyalliHI
YIMHHWUKY, 110 BIUTMBAIOTH BapTICTh MEPEBE3CHHS, 1[0 XapaKTEePU3YIOTh PIBEHb KHUTTS
HAacCeJIeHHsS, 1 PIBEHb JUIOBOI aKTUBHOCTI CYO'€KTIB TOCIOAAPIOBAHHS, 3yMOBIIEHI
3araJIbHOMOJIITUYHOI0 Ta €KOHOMIYHOIO CUTYaIll€l0 KpaiHu. TakuM 4MHOM, MIJIX1J 10
BUPILIEHHS Mpo0JIeM BHU3HAYEHHS HAaWKpallMX I[IH HAa BaHTaXHI NEPEBE3CHHS
NOBUMHEH NOYUHATUCS 3HU3Y Bropy, rapaHTYO4H, 110 I[IHU, OTPUMAaHI 1] 4ac aHali3y
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JUSITBHOCTI MOPCHKOTO TPAHCIOPTY, MaKCUMaJbHO OJM3bKI 110 JiHCHOCTI. Tomy
pe3ynbTaTd  JOCHIIKeHHA crneuudiku poOOTH  MOPCBKOrO  (UIOTY  MaroTh
3IIACHIOBATUCA KOMIUIEKCHO, 3 ypaxyBaHHAM 0aratboX pi3HUX YNHHUKIB.

Takum 4MHOM, BHHUKAa€ HEOOXIAHICTH Y METOJOJIOTII, 110 3abe3nedye aHali3
MeXaHi3My LIHOYTBOPEHHSI Ta PI3HUX aCMEKTiB TPAHCIIOPTYBAaHHS BaHTAXKIB.

Jis moyaTKy HEOOXITHO JOCHIAUTH MOTOYHMM CTaH O00'€KTa YIpaBIIiHHA,
3M1ACHUTH BUOIp 0a3u MOPIBHSIHHA JUIS 3arajbHOi OLIHKH. J[JI OLIHKH MOTOYHOTO
ctaHy 0a3010 TOPIBHSHHSA BHKOPUCTOBYIOThCS pe3yJbTaTH, 3aJaHi (PYHKIIIEO
OTIEPaTUBHOIO IIJIAHYBAaHHS 3a JaHUN mepiofl poOoTH. [ OLIHKM JOCSATHYTOTrO
CTaHy BHUKOPHUCTOBYIOTHCS TOKa3HUKH, 3aJaHi (QYyHKII€HO IUJIaHyBaHHS Ha
BIIMOBITHUM TIEP10J, Pe3yJbTaTh poOOTH 00'€KTa yIpaBJIiHHS 3a MUHYJII MEPIOU Ta
pe3yJIbTaTH 1HIIMX MOI0HUX 00'€EKTIB YIPaBIIIHHS.

Ha nactynmHOMy erami 3HiMCHIOETHCS BUSBICHHS Ta TOSCHEHHS MPUYHH, IO
3yMOBWIM I1ieil a00 JOCATHYyTHH cTaH o00'ekTa ynpaBiliHHSA. Bu3HauaeTbcs Bed
CYKYINHICTh (DaKTOpiB, TOB'SI3aHUX 13 BHYTPIUIHIMU €JIEMEHTAMU CHUCTEMH Ta
€JIEMEHTaMU 30BHIIIHBOIO CEPEOBUINLA, SIKI BIUIMHYJIM Ha JOCATHYTUN CTaH 00'€KTa
yopasiiHHsa. [IpoBoAMTHCS fAKICHA OllIHKA BIUIMBY (DaKTOpIB - TO3UTUBHUN YU
HETaTUBHUW, 3HAYHUN YU HECyTTeBUH. BinOuparoThCsi OCHOBHI YMHHUKH, SKI
BIUTMHYJIM Ha 00'€KT ynpasiiHHg (puc. 1).

CrpykTypa
BaHTAKOIIOTOKY

InTencuBHIiCTE
BaHTaKHUX
pobir

3MmiHa
J1000BUX
BUTpPAT Ha
xomy i Ha
CTOSHITI

BHKOPHCTAHHS
BaHTaXHHUX
MPUMiLICHb

/

JlanbHicTh
MIePEBE3CHHS

Skicth

CrymiHp
3aBaHTAKECHHS

HIBuakicTe

Pucynok 1 - SIBHi Ta HesiBHI (aKTOPH BILIMBY HAa COOIBAPTICTH MepeBe3eHHA
BAHTAXKY
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VY cknaal YMHHUKIB € Taki, SKI MPUCYTHI Yy HESIBHOMY BHUIJISIl, TOOTO. Yy
npuxoBaHiii gopmi. Ha 3MiHy cobiBapTOCTi mepeBe3eHHsI | T BaHTaXy BIUIMBAIOTH
YUHHUKH, K1 y sBHOMY BUrsiai. e 3miHa 1000BOTO yTpUMaHHS CyACH HAa XOIy Ta
CTOSIHIT, 3aBaHTAXKEHHsS CYJIeH, 3MiHa 0OCSTy TOHHaXY Ta IIBHUIKOCTI CYCH,
JAJIbHOCTI TIEPEeBE3CHHS BaHTaXiB, 3MiHA I1HTEHCHUBHOCTI BaHTXHUX pOOIT. Y
HESBHOMY BUIJISAI Ha 3MiHY COOIBapTOCTI IMEPEBE3€HHS BIUIMBAE YMHHHUK 3MIHH
CTPYKTYpH TEPEBE3CHUX BAaHTAXIB, TaK SK 11€ BUKJIMKA€E 3MIHY 3aBaHTaXCHHS CYyJIE€H
Ta IHTEHCUBHOCTI OOpOOKM CyZeH y mnopTax. 3 1HIIOro OOKy, BIUIMB OKPEMUX
YHHHUKIB HOCHUTH CKJIQJHUN XapakTep, 3yMOBJICHHUN B3a€MHHUM BIJTMBOM UWHHUKIB
oauH Ha ojxHoro. [Ipuknaa moaiOHOro BIIMBY 300pa)KeHo Ha puc. 2.

3aBaHTaXEHHS CYJICH [HTEeHCUBHICTD
BaHTAXXHUX POOIT

KinbkicTh TOHHAXY B
UTpaTH Ha

HIePEBE3CHHS

JloOoBi BUTpaTu Ha
yTPUMAaHHS CyJIeH

PucyHnok 2 — 3mina co0iBapToCTi nepeBe3eHb B HACJTIAOK B3a€EMHOI0 BILJINBY
dakropis

BukonaHHs 3aBlaHHs BUSBIICHHS (DaKTOPIB, 1110 BIUIMHYJIM HA TOCATHYTUM CTaH
o0'ekTa ympaBiIiHHA, NOTpeOy€e TIUOOKUX 3HaHb, 00 TPAHCIOPTHOTO MPOIECY
MEPEBE3CHHS BAHTAXIB, TEXHOJOTTYHUX MPOIECIB pOOOTH CyJEH Ha IMEpPEBE3CHHSX
PI3HUX BaHTaXIB y PI3HUX EKCIUTyaTal[lfHMX yMOBax Ta B3a€MO3B'SI3KIB Y CHUCTEMI
MOKa3HUKIB poOOTH (IIOTY.

[Ticns mpOTO 3MIACHIOETHCS KUIBKICHA OIlIHKA BIUTMBY KOKHOTO (paktopa. Ha
I[bOMYy €Talll yTOYHIOEThCA (YHKIIIOHATBFHUN 3B'SI30K BiMiOpaHuX (HakTopiB i3
PE3yJIbTYIOUUMHU MTOKa3HUKaMHU.

[Tponienypa omiHKK BIUTMBY (DaKTOPIB 3 BUKOPUCTAHHAM BITIOpaHUX METOJIB,
croco0iB Ta NPUMOMIB aHaJi3y BUKOHYETHCS 3a BIJIMOBIIHUMU TIpaBUJIaMHU Ta
aJITOPUTMaMH, BJIACTUBUMU KOKHOMY METOy, CIIOCO0Y Ta MpUHOMY aHaIi3y.

3aBepliaibHuid etan - (OpMYJIIOBaHHS BHCHOBKIB 3 aHali3y Ta po3poOKa
MPOTO3UIIIM Ta PEKOMEHJAAIIN 10 PEryIloBaJIbHUX PINIEHb MIOAO0 JIKBIAAIIl YU
CKOPOYEHHSI BIJXWJIEHb BIJ 3aJaHUX MapaMeTpiB, BUKIMKAHUX aHaI130BaHUMU
(akTopamu.

k1o nepexoauTu 0ecrnocepeHbo A0 PO3PaXyHKY COOIBApPTOCTI MEPEBE3CHHS
OJIHI€1 TOHHU BaHTaXy, TO 3arajbHa (JOpMyJia BUTIISIAE HACTYITHUM YHHOM:
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ne R - 3aranbHi BUTpatu cyana 3a peiic, goa. CLIA,
Q: — KUIBKICTh BaHTaXYy, T.

JUis moJ1aibIlIoro aHajlizy BUKOPUCTOBYEThCS PO3TOPHYTHH BHUpa3 cOOIBAPTOCTI
NepeBE3€HHS | TOHHU BaHTaXYy:

_ CJl N 2C,, @)
" oDV, M
ne Cy, Cer- BapTICTh TOOOBOTO YTPUMAHHS Cy/IHA HA X0y Ta CTOSHIII, BiJIITOBITHO;

| - nanbHICTH EepeBe3eHHs | TOHHM BaHTaXy, MUJIb;

oL - Koe(IIieHT BUKOPUCTAHHS YMCTOI BAHTAXKOMIAHOMHOCTI Cy/IHa;

D . - yncTa BaHTaXOMIIHOMHICTb Cy/HA, T;

V. - ekciutyartaniifHa IBUAKICTh CyJHA, BY3JIiB;

M; - BajioBa 1HTEHCUBHICTh OOPOOKH CyaHA Y TTOPTax, T/100Yy.

[Ipu anaini3l BU3HAYAETHCS 3MiHA 3BITHBOI COOIBApTOCTI MepeBe3eHHs | TOHHU
BaHTAXYy TMOPIBHSHO 3 TUIAHOBOIO (3) mij BIUIMBOM 3MIHU CTPYKTYpH BaHTaXIB, IO
NEPEBO3ATHCS, 3aBaHTAXKECHHS 1 MIBUAKOCTI CyJHA, IHTEHCUBHOCTI 0OpOOKH CyJHA B
MopTax, eKCIUTyaTallliHUX BUTPAT CY/IHA Ha XOAY 1 CTOSIHII, TOOTO:

AS — ( CX313 + 2CCT )_( CXl‘lll'[ + 2CCTl'I ) (3)
! G‘DL{SVGS MB aHDL{HVel'I MB

Ingexcom «3» mo3HaYeH] 3BITHI 3HAYEHHS [TOKA3HUKIB, 1HIEKCOM «II» - IIJIAHOBI.
Y upoMy BHpa3l YMHHUK 3MIHM CTPYKTypU TNEPEBE3CHHX BaHTAXKIB BUCTYMA€ Y
HESIBHOMY BUIJISJII, HA BIIMIHY BCIX 1HIIUX YUHHUKIB, K1 Y SIBHOMY BUTJISII.

Jlis OUIHKM BIUIMBY Ha 3MiHY COOIBapTOCTI CTPYKTYPH 3allJIJaHOBAHUX MO
nepeBe3eHHs 1 (DaKTHYHO TEPEeBE3EHUX BAHTAXKIB BBOJSTH KOPUTOBAaHI 3HAYCHHS
MOKa3HUKIB Koe(illieHTa BUKOPUCTAHHS BaHTAXXOMIAMOMHOCTI CyAHa 1 BallOBOi
IHTEHCHUBHOCTI 00OpOOKHM CyJIHA.

Kopurosane 3HaueHHs KoeQillieHTa BUKOPUCTAHHS BaHTAXOI1IHOMHOCTI CyHa
BU3HAYAETHCS BUPA3OM:

B

S (4)

7€ Uy, U,- MJIAHOBA Ta 3BITHS BETUYMHU CEPEIHHOTO MUTOMOTO BaHTaXHOT'O 00CATY
BaHTAXI1B 3aIlJJAHOBAHUX JI0 MIEPEBE3CHHA Ta (PAaKTUYHO NEPEBE3CHUX.

Oy - IJJAHOBE 3HAYeHHs Koe(illi€eHTa BUKOPHUCTAHHS BaHTAXOIITHOMHOCTI
CyJHa.

VY Bupa3l Ma€ BUKOHYBaTHCA Takl YMOBU: U,> ®, U, > ®, A€ O — IUTOMA

Ok =

BaHTAXKOMICTKICTh CYJICH.

Ile o3Hauae, MO SAKIO TUIaHOBA ab0 3BITHA BEIWYMHA CEPEAHBOTO MUTOMOTO
BAaHTA)XHOTO  00CATYy BaHTaxiB OyJe MEHIIOK 32 TMOKa3HUK IMHUTOMOI
BaHTKOMICTKOCTI CY/JIHa, TO BOHA 3aMIHIOETHCS IIUM MOKA3HUKOM.

Kopurosany BennuuHy BajoBOi IHTEHCHBHOCTI OOPOOKHM CyJHA 3HAXOIATH 13
BUpaA3y
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ZQB /M.,

ne Qs - KUIbKICTh BaHTaXy, (aKTUIHO HepeBe3eHa Ha Cy[Hi, T;

Qi; - Maca BaHTaxy i-i maprii, (pakTUYHO MepeBe3eHa Ha CyAHI, T;

M;j, - TUTaHOBa BaJIoOBa HOpPMa 3aBAHTAKCHHSI 1 BUBAHTAXKECHHS 1-OT0 BAHTAXKY,
T/100Yy.

KopuroBana BennuynHa BajlOBOi 1HTEHCHBHOCTI € HOBUM 3HAQYEHHSAM ILJIAHOBOT
IHTEHCUBHOCTI, BUXOASUU 3 (PAKTHUUHOI CTPYKTYPH MEPEBE3CHUX BaHTAXKIB.

3arainpbHa 3MiHa XOJIOBOi CKJIQZOBOi COOIBapTOCTI MepeBe3eHHs 1 TOHHU
BaHTaXy BU3HAYAETHCS BUPA3OM:

)

AS)T( — Cx313 _ anln (6)
a3DqV63 a‘anVen
3 Bupazy orpumaemo dopmyiu (7-11) s BU3HaUCHHS BEJIMYHUH 3MIHH XOJI0BO1
CKJIaJIoBO1 COOIBApTOCTI TMEpPEBE3eHHA | TOHHM BaHTAXy BiJ 3MIHM HACTYIHUX
(akTopis:
CTPYKTYpH BaHTaXIB, IO MEPEBO3SATHCS

« 1
ST(c)_ S (I - 1) (7)
SAKOCT1 3aBaHTAXKEHHS CyHA
T(a) (8)
eKCIUTyaTaI[ifHOT MBUAKOCTI
AST 51 ( 1 9
T(Ve) Iochocx IVe ) ) ( )
N000BUX BUTpAT CyJIHA HA XOIY
SX
AST(RX) m ( Rx ~ 1) (10)
JAJIbHOCTI1 MEPEBE3CHHS BaHTAXKY
X S?r( HIRX
AST(,) _I 1., L—-1) (11)

oc o
3aranpHa 3MiHA CTOSIHKOBOI CKJIaI0BO1 coGiBapTOCTi NEepEBE3CHHS | TOHHHM
BAaHTA)Ky BU3HAYA€ETHCS BUPA3OM:
2C 2C
CT _ CT3 CTII
AST = =2 - — (12)
M M

B3 BII
HNami otpumaemo Qopmymu (13-15) s BU3HAYCHHS BEJIWYWHU 3MIHU
CTOSIHKOBO1 CKJIaJI0BOi cOOIBapTOCTI MepeBe3eHHS | TOHHU BaHTAaXy BiJ 3MiHU
HACTYIMHUX (PaKTOpiB:
CTPYKTYpH BaHTaXIB, IO EPEBO3SATHCS
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CT
AS, ©)

=S () (13)
IMC
IHTEHCHUBHOCTI 00pOOKH Cy/THA

CT ST T
ST (M)_ (_ - 1) (14)
Mc MM
I[O6OBI/IX BUTpAT Cy/IHA HA CTOHH]_II
. ST
AST (RC): ? (IRC - 1) (15)
Mc*Mwm

Ili ckmagoBi BKIOYAIOTH YacoOBI Ta TPOIIOBI BUTpAaTH, TOB'S3aHl 3
TPaAHCIIOPTYBAaHHSAM BaHTaXXy BCIMa BUJJaMH TPAHCIOPTY Ta 0OPOOKOIO X Y MOPCHKUX
1 PpIYKOBUX TMOPTaX, BAHTAXHUX TEpPMIHAJaX aBTOMOOUIBHOTO 1 3aJli3HUYHOTO
TpaHcnopty. HesBHI BUTpaTu MOXyTh OyTH BHUIIMMH, TOMY IO B PsAJl BUIMAIKIB
3aTpUMKa BaHTaXy B JOpO31 TSATHE 3a COOOIO JOJATKOBI BTpATH IS Oi13HECY, B TOMY
YUCHl 3yNUHKY Oe3nepepBHUX BUPOOHUITB. L[IHHICTH Yacy B KIHIIEBOMY PaxyHKY
3aJIEKUTh B1JI BAHTAXIB, 110 TPAHCIIOPTYIOTHCS, 1 BAPTICTh 3aTPUMOK IMOBUHHA OyTH
NpUIHATA OO yBaru /i OLIHKM PHU3MKIB MNpU po3poOlll MEBHUX MapHIPYTIB 1
Croco01B TPAHCIIOPTYBAHHS.

BucHoBok.

[Tpu BuOOP1 MapmipyTiB TPAHCIIOPTYBAHHS BAaHTAX1B, YYACHUKH TPAHCTIOPTHOTO
MpoIleCy MOBUHHI BPaXOBYBATH BEJIMKY KUIBKICTh 1HIIMX (PAKTOPIB, IO BILIMBAIOTH
Ha Yac TPAHCIOPTYBAHHA 1, BIJIMOBITHO, MOXKJIMBI BUTpaTH, HAIIPUKJIAA, HAIIMHICTb
MapuipyTy, HasBHICTb TpadikiB pyxy, SKi TOBHUHHI OOOB'S3KOBO BHKOHYBATHCH,
Herepen0aueHi BUTpaTH, OIOPOKpaTHYHI 3BOJIIKAHHS Ta KOPYMIIHHI MOMEHTH,
MOIIKO/P)KEHHS BaHTaXIB, 1X PO3KpaJaHHs Ta MoBHY BTpary. He cToiTh 3aBgaHHsS B
KOKHOMY OKPEMOMY BHUIIaJKy OOOB'S3KOBO BHSBUTH BCl MOXJUBI (DaKTOpH, ILIO
HEraTUBHO BIUIMBAIOTh Ha IepeBe3eHHs B uuiomy. [IpoTe, Mmo3HA4YMBIIM KOJIO
HalOIbII MPIOPUTETHUX MHTAHb, CYJHOIUIABHI KOMIIAHII 3MOXYTh YCIIIIHO
CIPOTrHO3yBaTH MOTEHIIAHI PU3UKU Ta TPAMOTHO MIAIMTH 10 OI[IHKH COOIBapTOCTI
MOPCBKOTO TepeBe3eHHs. L{e, CBO€I0 ueproro, 103BOIUTh MIHIMI3yBaTH BIUIUB PI3HUX
HETaTUBHUX YMHHUKIB, sIKI O MPU3BECTU /10 Hemepea0aueHUX BUTPAT 1, BIAMOBIIHO,
OiABUIIUTH  €(PEKTUBHICTh CYJHOIUIABHOI KOMIIaHIi HaJ pPUHKY MOPCHKHUX
TPAHCIIOPTHUX NOCHYr. TakuM YMHOM, TPAHCIOPTHI MApUIPyTH OyAyTh MEHIIE
CXHJIbHI J0 HETaTUBHUX BIUIMBIB PUHKY, 3a0€3MEUyI0UH HAJIIHHICTh IT€PEBE3CHb.
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Abstract. This article considers a set of factors, which affect the cost of maritime
transportation. Explicit and implicit factors, existing links between them, as well as an extent of
influence of each of these factors on the cost of transportation were researched. In addition, the
principles of formation of planned and actual indicators of vessels work used for evaluation of the
cost of maritime transportation were considered.

Key words: cargo carriages, maritime fleet, shipping companies, cargo handling, carrying
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AKTYAJIBHICTDb MPO®LIAKTUYHOI POBOTH 3AKJIAIIB TEPBUHHOI
JTOIOMOTI' B YMOBAX BIMCBKOBUX JIIH
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Bukovinian State Medical University

Theatre sq., 2, Chernivtsi, 58002, Ukraine.

bykosuncvruii depoicasnuil MmeOuuHul yHigepcumem

Teampanvna niowa, 2, m.Yepnisyi, 58002, Ykpaina.

Anomauia. Cmamms npuceésaueHa aKmyaibHOCmi npoginakmuynoi podoomu 3aKnadie
NepeUHHOI ONOMO2U 8 YMOBAX GIUCHLKOBUX Oill. Y 80EHHUI 4acC NIOBUWYEMbCS PUSUK PO3BUMK) |
nowupenHs ingexyiunux xeopod. Ocobauso 6paziuei 00 HUX oimu ma 00pocii, K He IMYHI308aHI
83azani. Bugueno eukonanus 06cs2ié npoghinakmuunux wenieHv 3a 6 micayie 2021-2022 poxis.
OxonnenHs npo@inakmudHuMu WenieHHamu npomu ougmepii, kauinoka, npasys, ckiaio 50,2% y
2022 poyi npomu 47,7% y 202Ipoyi, npomu xopy, KpacHyxu, napomumy 6i0nogiono 45,6% ma
52,2%. Heecamueno enaumyno Ha 6UKOHAHHA 00CA2I8 WjenjieHb 68e0eHHs GIlCbKOBOO CMAHYy ma
3pocmanHs miepayii Hacenewns YKpainu, npobiemu opeauizayii npo@ilakmuuHux o02ns10ie ma
NpOGINaKmudHUX wjenieHsv nio 4ac NOGIMpAHUX MPUeo2, Hepe2yspHe NOCMAYAHHI 8AKYUH.

Kniouoegi cnosa: wennenns, npoginakmuxa, 8iticbkosi 0ii, 6aKyuHa.

Beryn.

[IpodinakTuka — OUH 13 HAA3BUYANHO BaXKJIMBHUX HAMNPSIMKIB MEIUIIMHU, SKUI
BKJIIOYA€ KOMIUIEKC TIT€EHIYHUX, MEIUYHUX, COI[1aJIbHO-€KOHOMIYHMX 1 CaHITapHO-
TEXHIYHMX 3aX0/]11B, CIIPSIMOBAHUX Ha YCYHEHHS (DAKTOPIB pU3HUKY, 110 BIUIMBAIOThH Ha
3I0POB’Sl JIFOJMHU, 3aro0iraHHs BUHUKHEHHIO XBOPOO Ta 3a0e3MnedyeHHs] BHCOKOTO
piBHs 370poB’s HaceneHH:[1,2,8]. Came wennuyHa mpodUIaKTUKA SK BUJA
PO UIAKTUYHOI AISUTHHOCTI B OXOPOH1 370POB'St TOBUHHA BIUIMBATH HA TMOKA3HUKH
3M0poB'st ¥ omTuMmizyBatu pecypcu opranizmy[3,4]. BoeHnnwmii cram — HOBa
peaNbHICTh, MO JUKTYE HOBI MIAXOAW B POOOTI MEAUYHOI CUCTEMH 10 HaJaHHS
noromoru sik 30poiiHuM CuiiaM YKpaiHu, Tak 1 HUBUIBHOMY HAaceleHHI0. Y BOEHHUI
4ac MiJBUIYETHCS PU3MK PO3BUTKY 1 MOMIUPEHHS 1HPEKIIHHNX XBOpoO. Oco0amBO
Bpa3JMBI1 0 HUX JITH Ta JOPOCIIi, SIKi MAIOTh MPOTAIMHU Y Tpadiky MIeTIeHb a00 He
iMyHI130BaH1 B3araii. 3a miacymkamu 2021 poky piBeHb OXOIUICHHS IICIJICHHSIMHU B
VYKpaiHl 3aIMIIA€ThbCs HUKYUM 32 PEKOMEHJIOBaHMI BCEeCBITHROIO OpraHizaliero
oxoponu 3no0poB’st (BOO3) [5,6,7,8]. lllopoky miemieHHsT pATYIOTh 2—3 MUIBHOHH
JTUTAYUX JKUTTIB Y BChOMY CBiTI. Hememieni x 1iTH pU3UMKYIOTH 1H()IKyBaTHCH,
TSDKKO XBOPITH, a JIEKOJIM W MOMEPTHU BiJ HACHIAKIB 3axBOpioBaHb[8]. Toxk BaxIMBO
ToTpUMyBaTHcs HarioHanbHOTO KasieHmapsi nmpodiIakTHYHUX IIETJIeHb, 0COOJIUBO
] 9ac BifHM, aJKe MEIMYHA CHUCTEMa 3apa3 J0JIa€ HOBI BUKIUKH, 1 BOKJIMBO HE
nepeBaHTaXyBaTH ii JogaTkoBo. Binmosigno po Kanennmapss mnpodiiakTHUHUX
IIETUICHD, TUTHHA MA€ OTPUMATH BaKIIMHU BiJl TAKWX 3aXBOPIOBAaHb, K TyOEpPKYIIH03,
renatuT B, Kip, emigemMidyHWl MapoTUT, KpacHyxa, AUQTEpis, MpaBelb, KalUIIoK,
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nomowmiemt Ta XiO-iHdekmis. JlotpumyBatucsa HamioHanbHoro — Kamenmaps
NpOoPUIAKTUYHNX IIEIUICHb BAXJHBO OCOONMMBO Tix wac BiitHU. Choromsi
npodiTaKTUYHA IMYHI3aIlisl € MUTAaHHSIM HAIIOHATBHOT O€3MEeKH, OCKUIBKH 3I0POB’S
VKpaiHIlIB — yCIX pa3oM 1 KOXHOTO 30KpeMa, 3aJIeKUTh BiJ PIBHS OXOIUICHHS
HICTUIEHHSAMU B KpaiHi. HiXTo He MOBMHEH MOMHUpaTH BiA XBOpPOO, SKUM MOXHA
3aro0irTu, 0coOJUBO Mija yac BIMHU. YKpaiHCbKI MEAMYHI MPAIiBHUKU MPOSBIISIOTH
CTIMKICTh 1 MYXHICTb, MPOJOBXKYIOUM HAJaBaTH HEOOX1HY MEIUYHY JOMOMOTY
namieHTaM B ymoBax BiHM. BOO3 Bu3Hae IixHI HaJA3BUYaliHI 3yCWIIsS Ta
CaMOBIJIaHICTb.

Metorwo poGoru Oyjao TPOBEJAEHHS  aHai3y BUKOHAHHSA  OOCHATIB
NpoUTAKTHYHUX IICTUICHb MJITAM B 3akiajaxX IEpPBUHHOI JOTMOMOTH B yMOBax
JI0YOro BIMCHKOBOI'O CTaHY B YKpaiHi.

Marepian i meroam aociigkenHsi. I[IpoBeneHo aHani3 BUKOHaHHS OOCSTIB
npodIIaKTHYHUX IIETUICHh B 3aKJIaJlax MEePBHHHOI JAOMOMOrd 3a 6 micsamiB 2021-
2022 pokiB, pe3yiabTaTiB IPO(PUIAKTUYHUX OTJISIB JITEH.

Pesyabratn gociaimkenHsi. IlpodinakTudyHi Orisad JiTed Ta IPOBEICHHS
NpOoPUIAKTUYHUX IIETUICHb JITSM TICs BBEJACHHS BIMCHKOBOO CTaHy B YKpaiHi B
MicTi YepHIBUSX HE NPUNHUHSIIOCh. BOHM TPOBOJSATHCS B 3akiajax MEpPBUHHOI
JIOTIOMOTH MICTa 3 JIOTPUMAaHHSIM BCiX MpaBuil Oe3neku. AHaii3 BUKOHAHHS 00CSTIB
NpoPUIAKTUYHUX IIETJIeHb JiTed 3a 6 micsami 2021-2022 pokiB AEMOHCTPYE, IO Y
2022 pori o6csru nmpodIIaKTUYHUX IIETUIeHb, B OCHOBHOMY, HE 3MEHIIUJIUCH Y
MOPIBHSHHI 3 MONEPEAHIM pOKOM (Tadsuusl).

Taoauus 1-BuxkoHanHs 00cAriB NPOoQiIaKTHYHUX HIENJIEHb B PerioHi 3a 6
MmicsiiB 2021-2022 pokis.

2021pik 2022 pik
BAKIIMHA obcsar BUKOHAHHS % obcsar BUKOHAHHS %
I AKJII nol poxy 2057 570 277 | 2359 859 36,4
II AKJUIT 1o 1 poky 2057 605 294 | 2359 756 32,0
I AKAII o 1poky 2057 534 477 | 2359 679 50,2
1T AKZTI crapmre Ipoky | 1060 222 22,5 | 302 170 71,5°
1l remarut B 1o 1 poxy | 2057 860 41,8 | 2359 517 21,9
KIIK 1pix 2295 1199 52,7 | 2691 1226 45.6°
KIIK-2 y 6 pokis 2878 1329 46,2 | 3304 1061 32,1
ITIB-3 10 1 poky 2057 352 486 | 2359 424 50,0
AJIIT 6 poxiB 2878 1280 44.5° | 3304 1315 39,8

* pisuuns gocrosipHa (p<0,05)

Husbki 06carm Bakmuuamii y 2022 poui nporu rematuty B (21,9%) vy
nopiBHsiHHI 3 41,8% y 2021 poui (p<0,05) Ta AIII —BinnosigHo 39,8% npotu 44,5%
(p<0,05). A 3a okpemumu mokazHukamu BoHu HaBiTh 3pociu (III AKIII mitam mo
pPOKy Ta cTapiie poky)(pucyHok 1). MenuuHi mpaiiBHUKMA 3aKJIajiB HaJIaBalu
JOTIOMOTY 1 BHYTpillIHbOIIEpeMIlieHuM ocodam (01s1a 600 miTeit), 11e He BIUIMHYJIO Ha
BUKOHAHHS 00CSATIB MPOPIIAKTUYHUX LIETUICHb.
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VY 2022 pomi cmocTepirajJoch HEpEryasipHe NOCTaYaHHS BaKIMH, BIJICOTOK
nocrayaHHs KonuBaBcs Bl 25,6% no 94% 3a BciMa rpymamM 1MYHOJIOTTYHUX
mpemnapaTiB, M0 CYTT€BO BIUIMHYJO Ha BHUKOHAHHS OOCSTIB NPOQUIAKTHYHUX
IIETUICHB (Ta0muIs 2).

a u
o &
i w2022
w2021
XIb
o _
0 10 20 30 40 50 60

PucyHnok 1 - IlopiBHSIHHSI BUKOHAHHS 00CATIB NPOQiJaKTHYHMX HIEIVIEHb 3a
6 micsis 2021-2022 pokis.

Tabuanus 2 -3a0e3neyeHiCT, BAKIMHAMHU B perioHi 3a 6 micsuiB 2022 pok
Baknuna KinbkicTh 103 (moTpeda) Ot1pumano % 10 norpedu

AKIT 8206 34,8

ITenTaxi0 1842 84,4

KIIK 7260 36,7

I'ematut B 5100 25,6

Xibepikc 4216 34,0

AL 3225 48,3

[Tomowmienit (IT1B) 2866 94,0

BIDXK 2517 38,9

HeratuBHO BIIMHYJIO HAa BUKOHAHHS OOCATIB IIEIUICHb BBEJCHHS BIHCHKOBOTO
CTaHy, NPO(UIAKTUYHUX OIVISIIB Ta MPO(UIAKTUYHUX IIEIUICHb B MEpIIl MICALL
BIMHH, SIK1 [TOB’s13aH1 OyJIM 3 Mirpalli€ro HaceJIeHHs sIK B YKpaiHi, Tak 1 3aKOpJIOH.

[IpoGneMHUM 3alUIIA€ThCS HEBIIEBHEHICTh CaMUX MEIWYHHUX MpPAliBHUKIB Y
Oesmeri BakIMH, sKa y CIMEHMHUX JikapiB ckiana 65,33+2,92% Ta iXx MeauuyHux
cecrep - 51,244£2,53%. Ile 3aBaxkae JocAratd ONTUMAJbHUX  OOCSTIB

ISSN 2663-5712 34 www.sworldjournal.com



~ =
SWorldJournal [ssue 14 /Part 1 { Ve
S

npodinaktuuHux mwerieHs (95%). [lorpedye npodeciitHoro oCBITHLOTO PO3BUTKY Ta
BUKOPUCTAHHS 3aco0iB MacoBOi KOMYHIKaIlli 3 HACEJICHHSIM 3aXxOJd MOTHBAIli
0aTbKIB MIOA0 MPO(UTAKTUKH KUTTEBO HEOE3NMEUHUX 3aXBOPIOBAHb JITEH, OCOOIMBO
B YMOBAaXx BIICBKOBOT'O CTaHYy.

BucnoBku.

1. MeauuHi mpauiBHUKU B PETIOHI MPOIOBKYIOTh HaJJaBaTH HEOOXITHY METUUHY
JOTIOMOTY JIiTsM B yMmoBax BiHH. OXOMICHHS NPOQITaKTUYHUMU MICTUICHHSIMHU
nitedt 3a 6 micauiB 2022 poky npoTu audrepii, Kanuioka, npasis, ckiano 50,2% y
2022 poui nipotu 47,7% y 2021poui; npoTH KOpy, KpaCHYyXH, MAPOTUTY BIJMOBITHO
45,6% Ta 52,2%(p<0,05). Huzbki o6csiru BakiuHaiii npotu rematuty B (21,9%) y
nopiBHsHHI 3 41,8% y 2021 poui (p<0,05) Ta AAIT —BianosigHo 39,8% npotu 44,5%
(p<0,05).

2. HeraruBHO BIUIMHYJIO Ha BHKOHAHHS OOCSTIB IIEIUICHb BBEICHHS
BIMCHKOBOTO CTaHy Ta 3pOCTaHHA Mirpauii HaceleHHs VYKpaiHu, mpobieMu
oprasizamii MNpoQiIaKTUYHHUX OMIAAIB Ta NPOQPUIAKTUYHHUX MICTUIeHb 1]l 4ac
MOBITPSHUX TPUBOT, HEPETYJISIPHE MMOCTAYaHHS BaKLIMH.

3. B ymoBax BIIICBKOBOIO CTaHy CHOCTEPIrajJoch HEPETyJIsipHE MOCTavyaHHS
BaKIMH, BIJICOTOK MOCTa4aHHs KoiuBaBcs Bin 25,6% (rematutB), 34,2% (AKIII),
36,7% (KIIK) no 94% (II1B), mo BIiuHYI0 HA BUKOHAHHS 00CSTIB MPOQITaKTUIHIX
IIETUICHB, 30KpeMa HHU3bK1 00csaTu BakmuHaIli npotu rematuty B (21,9%) ta AJIII

(39,8%).
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Abstract.The article is devoted to the relevance of preventive work of primary care
institutions in the conditions of military operations. In wartime, the risk of developing and
spreading infectious diseases increases. Children and adults who are not immunized at all are
especially vulnerable to them. The scope of preventive vaccinations for 6 months of 2021-2022 was
studied. Coverage of preventive vaccinations against diphtheria, pertussis, and tetanus amounted to
50,2% in 2022 against 47,7% in 2021, measles, rubella, and mumps, respectively, 45,6% and
52,2%. The introduction of martial law and the increase in migration of the population of Ukraine,
the problems of organizing preventive examinations and preventive vaccinations during air raids,
and the irregular supply of vaccines had a negative impact on the implementation of vaccinations.

Key words: vaccination, prevention, military operations, vaccine.
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Anomauin. Y pobomi onpuntoOHeHi 0CHO8HI Memoou 00Ci0dceHb ma memu 0Jisl NPOGeOeHH s
HABYALHOI NPAKMUKU 3 A2POEKONI02Il Y OUCMAHYIUHOMY pedcumi. Biomivaemovcs, wo Hatukpawum
CNOCOOOM 3AC80EHHA CMYOeHmamu HeoOXIOHUX Mamepianié NpaKmuku cmanda ix MONCIUBICTD
nepeznsidy 8i0eopoauxis i pomozpadii 00CiOHCy8anHux 00 €KmMis, a MaKo}C BUSBNEHHI MICYeBUX
A2pOoeKoNociYHUX NPobiemM 3 NOOATLUWUM iX NYOITYHUM 002080peHHAM. Y maxuil cnocib ukiadady
80A10C5. MAKCUMANBHO SKICHO NPOAHANIZY8AMU AKMYANbHI A2POEKOI02IUHI NUMAHHSA | OOMOSMUCS
BIONOBIOHUX 3860POMHUX BIO2YKI6 BI0 CMYOeHMi8, W0 NPOAGUNOC V IX GIOMIHHUX 3HAHHAX MdA
OYIHKAX.

Kniouogi cnoea: npakxmuka, azpoexocucmemu, GimomokcuyHicms 0yp sHi8, azpoximixamu,
MBAPUHHUYLKT KOMNIEKCU, NepeyujiibHeHHS IPYHMIB, 6OOHA epo3is, OOMINIHHA B00O0UM.

Berym.

BiamoBimHO 10 HABYAJIIBHOTO TUIAHY BUBYCHHS KJIIOYOBUX JHUCIHILIIH HAa OyIb-
akoMy (akyabTeTi mependadae OOOB’SI3KOBE IMPOXOKEHHS MpPakTUKUA. MeToro
MPOBEACHHS TPAKTUKH € 3aKpIUIEHHS OCHOBHUX TEOPETUYHUX TIOJIOKCHb
JUCLMIUTIHU, PO3TISHYTUX BIPOAOBK CEMECTPY B ayJUTOPii, a TaAKOX MOXKJIHUBICTb
HA0YHO TMO3HAMOMMTHCS 1 JIETaJIbHIIIE BHBUMTH B HATyYpHUX yMOBax TI YW 1HIII
MIPUPOJIHI IPOLIECH, IO Bi10YyBalOThCs y NeBHOMY perioHi [1]. HaBuanbHa mpakTuka 3
arpoeKoJIorii HUHIIIHBOTO POKY y 3B’SI3KY 13 TMPOJOBKEHHAM TEPMIHY Jii
BIMICBLKOBOTO CTaHy BijOyBajacs Yy jAucTaHimiiiHomy dopmati. Bigomo, 110
arpoeKoJioris — I1e HayKa, MpeaMeT BHUBUYEHHS SKOi Oe3MOocepeqHBO TMOB'S3aHUM 13
arpoceporo — 13 CUIbCHKOT'OCIOIAPCHKUM BHUPOOHHUIITBOM, arpoJianjamadramu i
arpouneHo3aMu, AOCTIIHKEHHSIM Ipo0ieM, sIK1 ICHYIOTh Y I[1H raiy3i [2].

MeTo0 HaBYAJIBHOI NPAKTHKU € TIPOBEICHHS OI10JOTIYHUX, EKOJOTIYHUX
CIIOCTEPEIKEHb, OIMCY arpoOiOIeHO31B, BHUABICHHS BHPOOHMYHMX OO0'€KTIB-
3a0pyHUKIB JTOBKIJUISI, BCTAHOBJICHHS MPUYWH 1 HACHIAKIB (DOpMYyBaHHS CydacHOI
€KOJIOTIYHOI CHUTyallii B perioHax Ta MOXJIMBOMY 3aCTOCYBaHHI 3aco0iB i
TTOJTIMIIICHHS.

PesyabTaT Ta ix oOroBopeHHs. BiamoBigHO [0 HaBUYAJIBHOIO IUIAHY
CTYJCHTIB (PaKkyJbTETy 3aXHUCTy POCIIHMH, 010TEXHOJIOTIA Ta €KOJIOTil CIeliaIbHOCTI
exoJioriss B HYBIIl Ykpainu Ha HaBUalibHYy MPAKTUKY 3 arpoeKoJIoTii BiABeaeHO 36
roa. (I Txnaens). [Iporpama npakTUKu po3po0sieHa TAKUM YHHOM, 11100 MOYKHA OYJ10
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0 sKOMOTa IIUPIIE OXOMUTU CY4YacHI arpoeKoJIOTiyHI MpoOjieMU PErioHiB YKpaiHw,
MPOJEMOHCTPYBATH METOIU 1X BUBYEHHS, 3aX0AU 00poThOU, Tomo. OHaliH 3ycTpidl
y dopmari BigeokoH(epeHIrii 3iicHIOBANIKCS 0€3M0CepeIHRO Yepe3 cepBic Zoom.

VY nepmuil 1eHb MPaKTUKMA BHUKJIaJad MPOBIB 3arajibHUN 1HCTPYKTAX IIOJIO
JOTPUMAHHS TEXHIKMA OE3MEKH ITiJl 4ac MPOBEICHHS MOJBOBHUX JOCIIIKECHbD, MTOSICHUB
mpaBuja TOBO/KCHHS Ha BOJI, B TMEpIOJ CIHEKW, Ha Jykax, OojoTax, spax,
micocmyrax, tomio. IlapanensHo O3HAaOMHB CTYJEHTIB 13 3MICTOM, METOIO Ta
3aBJJaHHSIMU HaBUYaJIbHOI TMpakTUkU. BinOyBcs Takok BUOIp 00 €KTIB JOCIIIKECHb
arpoeKOCUCTEM CTYJICHTaMHU BIAMOBITHO 1O MICIh iX MPOXUBAHHSA Y JIHOYUX
rocrofapcTBaXx Ta PO3TJIA] OCHOBHHMX IIOJIOKEHb BHUKOHAHHS 3aBlaHb IS
(hopMyBaHHS 3BITIB.

Y 3B’A3Ky 13 JOUCTaHIIHHUM (OpMATOM HaBYaHHS TOJOBHUU YXWJ Tojadi
Marepiary OyJio 3poOJICHO Ha JEeMOHCTpAIlil0 CTyJAEHTaM BiJCOPOJIUKIB Ta
(GOTOBIAOUTKIB JOCHTIKYBAHUX arpOCKOJIOTTYHUX MPOOJIeM, 3aJI€KHO BiJl TEMAaTHKH,
o posrmsiaanacsa. Takwii croci® HamaHHs iH(pOpMAIi TOCUTh H00pe CcrpuitMaBcs
MOJIOJTIO 1 TIEBHOKO MIpOI0 BUKJIaJa4y BiTYYyBaB 1€ y )KBABOMY CHUIKYBaHHI ITiJT 4ac
TUCKyCid Ta oOroBopeHHs. [lepmioro Temoro, sIKy pO3TISTHYJIW OyJM €KOJIOTIYHI
(hakTOpHU BIUIMBY HAa arpOCKOCHUCTEMH PI3HOTO THITY BUKOPHUCTAHHS, POJb JIHOJICHKOI
TSTBHOCTI Ha iX (QyHKIIOHYBaHHS [3]. AKTHBHO 3rajiajidi B3a€MO3B’SI3KHM MK
oprasi3mMamu B arpojasamadTax, BITHOIIEHHS CUIbCHKOTOCTIOAAPCHKUX KYJIBTYP 10
CBITJIa, BOJIOTH, TIOKMBU Ta 1X €KOJIOT1YHE 3HAa4YeHHS Y (JOPMYyBaHHI MPOAYKTUBHOCTI
arpoleHo3iB, KJIACH €KOCHUCTEM, NPOCTOPOBY CTPYKTYpPy arpoeKoCHUCTeM 3a
ManbueBuM. bynu npoaeMoHCTpoBaHI 1 BIAMOBIIHI BICOPOIMKH 13 Mepexi You
Tube — «BrumB mgroauHM Ta T JISJIBHOCTI Ha €KOCHUCTEMH», «ATPOIEHO3M, IXHS
CTPYKTypa Ta 0co0JauBOCTI (yHKIIOHYBaHHS», «Ekosoriuni ¢dakropu. bioTuuHi
haxTopu».

Jlpyroro mHS IUCTAHIIAHOT MPAKTUKU CTYJACHTH BITHOBWIM 3HAHHS IIOJ0
MOPIBHSJILHUX OCOOJMBOCTEH MPUPOJHUX W INTYYHO CTBOPEHUX AarpOCKOCHCTEM.
Jlanmi o3HaloMJIIOBajiMCs 13 CTAHOM 3acMiueHOCTI (HITOOIOTOI0 PI3HUX THIIIB
CUTbCHKOTOCTIONIAPCHKUX ~ yTiIb  rOocmojapcTBa. Bukiagad mpojeMOHCTPYBaB
¢ororpadii  HaWmomMpeHIIMX  BUAIB  Oyp’sHIB  KYJbTYpHHUX POCIUH B
arpo0ioIieHo3aX, OOTrOBOPHJIM IX IIKOJOYHMHHICTH 1 €KOJOroOe3MeuHl METOIH
00poThOM 3 HHUMH. PekoMeHIyBaB CTyA€HTaM /Jii BHUKOHAHHS 1HAMBIAYalbHOTO
3aBJIaHHS 3aBAaHTXKUTHU 0ATOK Plant.Net 3a TOTIOMOTOIO SIKOTO MOYXHa OTIEPATHBHO
11eHTU(IKYBaTH Oyp’SsHA Ha JOCIHIJKYBAHUX TMOJISIX 1 II3HATHCS 1X JJATUHCHKI Ha3BH.
JleTanbHO pO3iOpanu 1€ THUTaHHA Ha TMPUKIANAX BIAMNOBITHUX peaTbHUX
BiJIeO)parMeHTiB.

HactynmHoro nmHS TpuBajlo O3HAWOMJICHHS 3 yMOBaMH €QEKTHBHOTO i
eKoJIoTo0e3neyHoro 30epiraHHs arpoxiMikaTiB, BUMOTaMU JI0 CKJIaJiB JUIsl 3acO0IB
3aXHCTY POCIHH, OCOOJMBOCTSAMHM 31MCHEHHS OI[IHKH TIECTUIIUIHOTO HaBaHTAKCHHS
Ha arpoeKoCHUCTeMU B TocmojapcTBi. Po3risgany TakoX MOXIIMBI HETaTUBHI
HACJIJKY Ha JOBKULISA B[ iX MOTPAIUISTHHS y TPYHTH, TIOBEPXHEBI W MiJ3eMH1 BOJM.
OkpeMuM NUTaHHSIM OyJI0 BHUBYEHHS BIUIMBY MOOUIBHOI CUIBCHKOTOCIIOIAPCHKOT
TEXHIKM Ha MPUPOJHE CEPEIOBUIIE 1 MOPYIIEHHS WOTO TOMEOCTa3y, BCTAHOBIICHHS
MepeyliIbHEHHS TPYHTIB BHACHINOK [ii HA HUX BaXKOi CUTbCHKOTOCIOAAPCHKOI
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TEXHIKH, 3aCTOCOBYBaJM CYy4YacHI METOJM BHU3HAYEHHS WIUIBHOCTI CKJIAJICHHA 1
TBEPAOCTI IPYHTIB, MEpPErIAIaiu Biieo- i (HOTO MPOBEACHHS PI3HOTO POIY CHUCTEM
O0OpOOITKIB IPYHTY, MPUYMHA BUHUKHEHHS arpoi3nvHoi JAerpajaauii Ta ix Hacliaku
JUTSI HOPMAJIBHOTO (DYHKITIOHYBaHHS arpo0i0IeHO31B.

Iamuit  neap OyB NPUCBAYCHUN JOCHIDKCHHIO BIUIMBY TBapUHHHUIIBKHX
KOMIUIEKCIB Ha arpoeKOCHUCTEMH, BHSBJICHI XapakTepHi 3a0pyIHEHHsS TPYHTY,
MOBITPSHOTO CEpEeAOBUINA Ta BOJHUX OO’€KTIB 4Yepe3 iX MAiSUIbHICTh. 30Kpema,
CTYJICHTH O3HAMOMWIMCS 13 NPABWIBHUMHU BUMOTaMH [0 30€piraHHs THOIO Ta
MeToJaMHu 1 TiepiogamMu Moro edexkTuBHOTO 3actocyBaHHs [4]. Takox BigOymacs
JeTaqbHa JEMOHCTpallis BijeoMaTepialiB y po3pi3li HaBEACHOI TEMHU BII3HATA
BJIACHOPYY CTYJICHTaMHU Ta MPOMIILIO kBaBe iX 00roBopeHHsa. OcoOIMBO 1€ BaXIMBO
B yMOBaX BIWHHU, KOJM TBapUHHHUIIbKA Trajay3b y OLIBIIOCTI PErioHiB YKpaiHu 3a
BijleoMaTtepiasiamu 1 (OTO CTYICHTIB (DYHKI[IOHYBaJIa y HAJIC)KHOMY CTaHi.

AKTyaJIbHOIO arpOeKOJIOTIYHOI0 TeMOI0 OyJI0 BUBUCHHSI €pO3IHHUX MPOIIECiB HA
CXHJIOBHX arpojasmmadTax: OCBOEHHS CTyJACHTAMHU METOJIB JOCIIDKCHHS JIHIHHOT
BOJHOI €po3ii MIITXOM BHMIpY 00’€MiB CTBOpEHHX BojaopiBuakiB 3a Co0oyieBHM,
(GiKCyBaHHS TIOYATKy YTBOPEHHS spy Ta 3aMyJ€HHS BOJOWMHUII, OI[IHIOBAHHS
MacmTabiB BomHOI eposii 3a kimacudikamiero M.K. llukynu. Yepe3 BimacHe Bifeo
BUKJIa/Iada CTYJIEHTH MmoOadymim (i3uYHEe MOJCITIOBAHHS WMOBIPHUX BTpPAT TPYHTY
BHACIIIJIOK CTBOPEHHS IITYYHUX 3JMBOBUX OIAJIB 3a JOTIOMOTOK JIOI[yBaJIbHOI
YCTAHOBKM Ha PI3HUX CHUCTeMaxX OOpoOITKy cXwmioBuX arposanamadrti [5]. Ilpu
IIbOMY CTYJCHTH BJIACHE TNEPECBIMUUIUCA Y 30€pekeHHI EeKOJIOTIYHOTO CTaHy
€pOJIOBAaHUX 3€MENIb 3a 3aCTOCYBAHHS IPYHTO3aXMCHUX OOpOOITKIB 0e3 oOepTaHHS
CKkuOM. bynaum TpoJEeMOHCTpPOBaHI OCHOBHI METOAM OOpoTHOM 3 JedasidiHuMU
mporiecaMu, 3p00JICHO aKIIEHT Ha €KOJIOTTYHUX (YHKIIISX JIICOCMYT IMpHU 30€peKeHHI
MOBEPXHI IPYHTIB BiJ BITPOBOi €po3ii, a TaKOXX CHPHUSHHS >KUTTEMISIBHOCTI JUKOI
(daynu Ta GlosoridHOrO pizHOMaHITTS [6]. BinOynocs o3HaiiomiieHHs 13 MaciTabaMu
Ta MPUINHAMYU BUHUKHEHHS MUJIOBUX Oyp Ha miBaHI YKpainu Ta B KuiBchkiil o06macti
gepe3 BIJeO PermopTaxKi, PO3TISTHYTI 3aX0/I1 MO0 1X MOMEPEKeHHS Ta MiHIM13aITii.

B ocTanHi#l mocTuil qeHb MPAaKTUKA TMPOBEIU MiABEACHHS IMiICYMKIB, ITyOJIIYHO
3aCIyXaBIIM 3aXWCT 3BITIB CTYAEHTIB, BiAOymacs IUCKyCisli Ta OOTOBOPEHHS
BHUCBITJICHHX arpOoeKOJIOTIYHUX MpoOJieM y pi3HUX perioHax nepkasu. llle omHiero
OCOONIMBICTIO JIaHOi MPAKTUKH CTajJ0 3aHECeHHA KOpPOTKOoi iHQopmarlii, ska
po3riisanacss KOXKHOTO [IHS, [0 UIOJEHHUKA, EK3eMIUISIpU SIKOTO CTYACHTH
IMPUKPIIUIIOBAIIA y JOJATKH J0 CBOiX 3BITiB. HeoOXimHO 3a3HAYWTH, MO0 OUIBIIICTH
CTYJCHTIB BIJNOBIAJLHO BIJHECIHCS 10 BUKOHAHHS I1HJUBIAyaJIbHUX 3aB/aHb,
SKICHO W 1JTFOCTPATHUBHO O(OPMIUIH 3BITH Ta MPOJAEMOHCTPYBAIU YYJI0BI TEOPETUYHI
3HaHHA W OTpUMAaJM BIAMIHHI OLIHKH, 10 ckiano 20% Bij 3arajabHOl KUJIBKOCTI.
[To3uTHBHI BpaXK€HHS 1 BUCOKY OLIIHKY OTPHUMAJIMA 3BITH 13 PO3KPUTTIM TAKUX TEM:
BUPOOHMIITBO POCTMHHUITLKOI MPOAYKINI 32 OPTaHIYHOI TEXHOJIOTIEID; YTHIII3aIlis
HEOE3MeUyHNX XIMIYHMX PEYOBHH Y JIICOCMyTax; 3a0pyJaHEHHS BOJOWM BHACIIJIOK
MIPOSIBIB BOJHOI €p03ii Ha CXWIOBHX arposianamadTax; e(eKTHBHICTh BUPOIIYBAHHS
AT1J OpPraHIYHOi JIOXWHW, BIUIMB TBAPWHHUIIBKUX KOMIUIEKCIB (NITAlTHUKIB) Ha
JOBKULIS; TPUYMHW W HACHIAKKM OOMUTIHHS (3apOCTaHHS) MICIICBUX BOJOWM;
BUpYOyBaHHsS JICIB y TIPChKIM clibCbkiil MicueBocTi. Lle me pa3 meMmoHCTpye
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aKTyaJbHICTh BHBYCHHS JAHOI JUCHMIUIIHA 1 IIMPOKUU CIIEKTP arpoeKOJIOTTYHHX
poOJIeM.

BucHoBkwu.

Oco0aMBICTh JUCTAHLIMHOTO MPOBEACHHS MPAKTUKH 3 MPUKIATHOI JUCHUILTIHU
noTpedye 3HAYHO OUIBIIOrO Yacy AJsi il MiATOTOBKH, a caMme IOIIyKU HATypHUX
3ac00iB pI3HOTO BUAY 300pakeHHsI Ta iX cydacHoi iHTepmperanii. HaBuanbHa
MpaKTHKa 3 arpoeKojiorii y JUCTaHLIMHOMY (opMaTi MmoKasaja CBOIO e€(EeKTHBHICTb
3aBISAKM ~ BUBYEHHIO  JOCH)KYBaHUX  MHMTaHb  LUIIXOM  JEMOHCTpaLii
KOPOTKOTpUBAIUX BigeoctoxkeTiB (10 10 xBuimuH), Kojekuii ¢oTomarepiaiiB Ta
000B’13KOBOTO OOrOBOpPEHHSI M00AYEHOro. Y Takui crocid CTYJIEeHTH O3HAHOMUIIUCS
13 arpoeKoJIOTTYHUMHU MPOOJIEMAMH PI3HUX PETIOHIB JEp>KaBH, OTPUMAIH HEOOX1AHUMA
00cCAr HOBUX 3HaHb 1 MPAKTUYHUX HABUYOK, & TAKOXK YCIIIIHO 3aKPIMWIN MPOIACHUMA
Marepian y JUCKYCIsiX.
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Abstract. The paper presents the main methods of research and topics for educational
practice in agroecology in distance mode. It is noted that the best way for students to learn the
necessary practical materials was their opportunity to watch videos and photos of the studied
objects, as well as to identify local agro-ecological problems with their subsequent public
discussion. In this way, the teacher managed to analyze topical agro-ecological issues as
qualitatively as possible and to obtain appropriate feedback from students, which was demonstrated
in their excellent knowledge and evaluations.

Key words: practice, agroecosystems, phytotoxicity of weeds, agrochemicals, livestock
complexes, soil compaction, water erosion, shallowing of ponds.
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OPTIMIZATION OF GROWING AND FEEDING OF DIFFERENT BREEDS
OF RUMINANTS AND THEIR HYBRIDS WITH AN AVERAGE LEVEL OF
FEEDING IN THE CONDITIONS OF THE CARPATHIAN REGION OF

BUKOVINA
OIITUMIBAIIISI BAPOIIIYBAHHSI TA BIJITOAIBJISI BYTAMIIIB PI3HUX ITOPI]T
JKYWHUX I IX IOMICEW ITPY CEPEJTHBOMY PIBHI I'OJIBJII B YMOBAX
KAPIHATCBKOI'O PET'TOHY BYKOBHUHHU
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Abstract. This article presents the results of research on the impact of average typical feeding
and retention technologies for fattening bulls of different breeds, types and their mixtures of
ruminants on live weight, average daily, absolute and relative gains. The conducted scientific
researchers are directed on development of new recipes of rations of feeding of bulls with use of
various technologies of the maintenance at production of cheap and qualitative beef in the
Carpathian region of Bukovina. According to the results of the research it was established that for
185 days during fattening bulls of different breeds of cattle where the daily gains in the created
Bukovinian zonal type of meat Simmental cattle were - 947.0 g, which is 142.1 (17.6%) more than
Aberdeen peers -Angus breed. Interestingly, the bulls of the dairy breed of the created new breed
group of Bukovina red-spotted dairy cattle had a growth energy of 859.4 g, which is 87 g (10.1%)
less than the 1Y group (meat Simmental) in the Bukovina region. With the use of different types of
feeding and maintenance technologies when fattening steers of different breeds, types and their
crossbreeds of ruminants up to one year of age and when fattening up to a year, the Simmental
breed of the meat direction of productivity with the achievement of daily gains is more than - 947.0
grams with an increase in productivity by 17 .6%, which provide high economic results in terms of
their biological and economically useful qualities in the conditions of the Bukovyna region. It is
noteworthy in research that the best economic indicators are obtained in 1In the group in which the
cost of feed per 1 quintal of live weight gain was at fattening 6.1k.od. As a result of fattening, the
profitability of growing ruminant meat Simmental was 11.5% and 15.1%, respectively, with the
average typical feeding in different climatic zones of Chernivtsi region.

Key words: breed, bulls, rations, daily gains, profitability, Chernivtsi region.

Formulation of the problem.

In the conditions of the Ukrainian market and in the state of war, new
responsible tasks are set before agrarian, educational science and production to
ensure productive and highly productive ruminant cattle of various breeds, types and
their crossbreeds with the use of various technologies of maintenance and feeding
during fattening, which is relevant for the Carpathian region zone Bukovyny [4-9].
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Cattle of various breeds and their types of livestock, when fattened from seven
months to a year old, for various reasons lag behind in growth, give low growth, and
also have a high susceptibility to various diseases. Such stressors contribute to this,
such as: violation of the recipe of feeding rations, change of the environment,
relocation from one room to another. Since, the meat productivity of the meat
contingent of planned different breeds, types and their crossbreeds of livestock,
which varies significantly with different levels of feeding with the determination
separately for farms of the public sector of different forms of ownership when cheap
beef is obtained in the conditions of the Bukovyna region [7, 8].

Analysis of recent research and publications.

An important problem in the study of the productivity of different breeds and their
hybrids of livestock during fattening using own technologies of maintenance and feeding
in summer and winter is that such data are practically absent and have not been studied
by scientists in the past to obtain the maximum realization of the genetic meat
productive potential in fattening in conditions Carpathians. Currently, a further detailed
study of the growth energy of various planned breeds, types and their crossbreeds of
ruminants using various technologies of maintenance and feeding during fattening is
needed.

The analysis of literary sources shows that in recent years, a group of domestic
scientists in the fields of dairy and meat cattle breeding has conducted a number of
experiments with various technologies of maintenance and feeding to study the genetic
meat potential of young cattle during fattening, but it was not studied by scientists in the
past in the zone of the Ukrainian Carpathians [1, 2, 5].

The goal is to study the fattening of Bugai cattle of different breeds, types and their
crossbreeds with the use of various locally adapted technologies of maintenance and
feeding against the background of various proposed recipes of rations in the conditions
of Bukovyna. A number of important scientific and industrial tasks have been set on this
issue: determination of the average live weight of Bugai cattle, average daily gains and
economic efficiency of the results obtained during the production experiment in this
region.

Research material and methodology.

In our research, fattening of cattle was carried out using various technologies of
maintenance and feeding according to the technology of dairy and meat cattle
breeding to obtain average daily gains at the level of 785.0 - 950.0 g. with the
achievement of a live weight of 311.5 - 360.5 kg at the age of one year. The object of
the research was ruminant cattle of different breeds, types and their crossbreeds,
which were fattened at an average level using different recipes of rations,
maintenance technologies and types of feeding with the calculation of their economic
feasibility for different farms based on breeding data of adapted animals in the
Bukovyna region. When conducting scientific research, breed types, sex, age, live
weight of animals, the direction and level of their productivity in different
physiological periods, seasons and other production factors were taken into account
[7]. For this purpose, 10 groups of Bugai cattle were formed in the amount of 9
heads, with an initial live weight at the beginning of the experiment of 157.2-185.9
kg at the age of 7 months according to the following research scheme:

ISSN 2663-5712 43 www.sworldjournal.com



e
42

SWorldJournal Issue 14 /Part 1 (%

Table 2 - Scheme of a scientific and economic experiment

number Accounting
Group Breed, hybrids Quantity an?l‘flal (15?3:31/5)
heads Winter period
Basic ration
(OR): whole milk,
Research — 1 Simmental breed 9 hay, straw,
horseradish,
pasture fodder,
green mass of
annual crops, hay,
corn silage
Research — // Black and spotted breed 9
Research -111 | Black and spotted breed 50% x Simmental 50% 9
Research — 1Y Bukovyna zonal type of meat Komologo 9
Simmental As in I - research
Research — ¥V Bukovyna zonal type of meat Komologo 9 group
Simmental 50% x Black and spotted breed 50%
Research — V1 | Bukovynsky plant type of Ukrainian red-spotted 9
dairy cattle
Research -Y11 | Bukovyna breed group of red-spotted dairy cattle 9
Research -V111 Swiss breed 9
Research 1X Pinzgau breed 9
Research X Aberdeen is an Angus breed 9

For the planned production research, analogues of Bugai cattle of various breeds
and their crossbreeds were selected in the farms: FG "Ivankivtsi" black-spotted,
black-spotted 50% x Simmental 50%, ATZT "Myrme" LLC Bukovinsk factory type
of Ukrainian red-spotted dairy cattle and created Bukovyna breed group of red-
spotted dairy cattle, PP "Kolosok 1" Aberdeen - Angus of Kitsmansky, LLC
"Svizhenka Milka" Simmental and Swiss Zastavnyansky, SE DG "Chernivetske"
Bukovynia zonal type of meat komologo Simmental, SVPK "Peremoga" Bukovynia
zonal type of meat komologo Simmental 50% x red-spotted 50% Hertsaivskyi and
Pinzgau NVA "Rayduga" of Putilsky districts of Chernivtsi region. In 2020, in the
month of February, Bugai cattle were selected, which were fattened in each farm
using different technologies of maintenance and feeding [3, 8].

Maintenance of experimental bulls of various breeds and their crossbreeds in
a stablethe period was affectionate. In the summer, maintenance was carried out
using various maintenance technologies. Watering of animals from automatic
waterers and natural reservoirs. Distribution of hay and silage by pods. The type
of feeding 1s silage - hay - concentrate. Feeding energy feed according to the
rations in dry form twice a day. Pinzgau Bugays were located in the mountainous
steppes of the Carpathians. The experiment was conducted in conditions close to
production conditions.

The selection of experimental animals and the composition of groups were
carried out using the method of balanced groups with group feeding, and the
method of pairs of analogues with individual accounting of factors of feeding and
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productivity, which makes it possible reduce the number of experimental animals
in groups. In the conducted experiment, the numberof animals in the group was
determined by the following main factors, but the main oneswere: equalized by
breed, degree of consanguinity, age, sex, live weight based on zootechnical
accounting data. In our research, all the physiological parameters for the
experiment were met [3,7].

Research results.

For the production of cheap beef, it is important not only to identify the genetic
meat potential of various breeds, types and their crossbreeds of ruminants in optimal
conditions of different keeping and feeding, when the hereditary endowments of
animals are most fully manifested, but also to study the growth energy of fattening
animals in production conditions in different climatic conditions zones of the
Bukovyna region. The results of the research (Table 1) indicate that during 185 days
of fattening bullocks of different breeds of cattle and their types, in which the average
daily gain in the Bukovyna zonal type of meat Komologo Simmental of ruminants
was 947.0g, which is by 142.1g (17, 6) more than peers of the Aberdeen-Angus
ruminant breed.

Table 1.
Changes in the live weight of experimental Bugai animals Mzm, n=10)
1 1 111 1y v vi vil | viin | 1x X
Indicator
Number of goals 9 9 9 9 9 9 9 9 9 9

Live weight at
the beginning of | 164,5 | 163,8 | 148,2 185,3 165,7 | 162,5 167,5 177,3 157,2 172,7
the experiment, +1,5 +2.4 +1,8 +1,6 +1,9 +1,5 +2.3 +1,7 +2,1 +1,8

kg

Attheend ofthe | 311,5 | 319,1 | 3253 360,5 | 329,3 319,7 326,5 323,0 295,1 321,6

period, kg

Increase: 147,1 | 1553 | 147,6 | 1752 | 163,6 157,2 | 159,1 145,7+ | 137,9 148.,9

General, kg +1,7 +1,3 +1,5 +1,6 +1,2 +1,5 +1,1 1,3 +1,7 +1,3
7946+ | 839,5+ | 7951+ | 947,0 | 8843+ | 849,0+ | 8594+ | 787,06+ | 7454+ | 8049+
0,563 | 0,355 | 0,650 | + 0,850 0,556 0,450 0,550 0,375 0,657

0,750
Feed 6,5 7,9 6,9 6,1 6,6 6,7 6,3 6,6 6.7 7,2

consumption per
1 kg of growth,
unit.

Live weight at 411,5 | 419,1 | 4253 | 475,5 | 4293 419,7 426,9 423,0 395,1 | 421,6+

the end of the +1,6 +1,8 +2,1 +1,3 +1,1 +1,4 +1,6 +1,9 +1,2 1,1
experiment, kg

Increase:

Total at the end

of the 247,0 | 2553 | 277,1 | 290,2 | 285,2 2572 259.4 2457 237,9 248,9+
experiment, kg +1,5 +1,1 +1,7 +14 +19 +2,1 +12 +1,6 +1,7 14
Dobovyi, g 866,7 | 895,8 9722 1018 1000,1 9024 9102 862,1 834,7 873,3
Feed 7,2 8,1 7,1 7,3 7,1 7,3 7,5 7,7 7,5 7,4

consumption per
1 kg of growth,
unit.

It was established that bulls of the dairy breed of the newly created breed group
of Bukovyna red-spotted dairy cattle had a growth energy of 859.4 g, which is 87.6 g
less than the 1Y group (meat Simmental). It was established that during the entire
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period of the experiment, within 285 days from the dates of birth to the date of final
fattening, in the Bukovinsk zonal typical meat komologo Simmental, the animals
were 1018 g, which is 151.3 (17.4%) more than Simmental breed analogues of the
combined direction productivity in the conditions of the foothill zone of the
Bukovyna region.

Economic calculations show that with approximately the same amount of feed
consumed per head, their payment in increments was different and depended on the
breed and their crossbreeds and the conditions of keeping and feeding. It is known
that the main indicators of the economic efficiency of the cultivation of bulrushes
were the cost price of a produced unit of production, revenue from its sale and,
ultimately, profit and profitability. It is worth noting that the best economic indicators
during fattening were obtained in the 1st group, in which feed costs per 1 kg of live
weight gain amounted to 6.1 k.od. As a result of fattening, the profitability of
growing meat Komologo Simmental was 11.5% and 15.1%, respectively.

Conclusions.

1. During the fattening of bulls of different planned breeds, types and their
crossbreeds on different feeding and maintenance diets, during the 185 days of the
experiment, cattle of the Simmental breed of the meat direction in terms of
productivity in terms of daily gains prevailed by 142.1g (17.6%) more than peers
Aberdeen - Angus breed in the conditions of the Bukovyna region.

2. Feeding cattle of different breeds with different amounts of self-produced
fodder consumed per head, their payment in gains was different and depended on the
genotype, and the best economic indicators were obtained from animals of the
Bukovyna zonal type of meat Komologo Simmental cattle in which feed costs per 1
kg of live gain mass was 6.1 k. units. with a profitability of 15.1% in the conditions
of the foothill zone of the Carpathian region of Bukovyna.
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Anomauia. B oaniti cmammi 6i000paxceno pe3yiomamu O0CAiONCeHb w000 GNAUBY NpU
CcepeOHbOMY MUNOBI 2001611 MA MEXHON02I YMPUMAHHA Npu 8i0200i6Ni Oyeauyie pisHUX nopio,
Munie ma ix nomicel HCYUHUX Ha HCUBY MACY, CepeOHb000006i, abCoNOmMHI ma 8iOHOCHI NPUPOCTIU.
IIpogedeni Hayko8i O00CNIONCEHHST CHPAMOBAHI HA PO3POOKY HOBUX peyenmieé payioHié 2o0ieii
Oyeauyie 3 6UKOPUCMAHHAM DIZHUX MEXHOLO02I YMPUMAHHA NpU 8UPOOHUYMEI Oeule8oi ma AKiCHOT
anosuyunu 6 Kapnamcvkomy pecioni Bbykoeunu. 3a pezynomamamu nposeoeHux 0o0cniodHceHb
6cmanosiero, wo 3a 185 ownie npu 6ideodisni byeatiyie pizHux nopio xyooou oe 000608i npupocmu y
CMBOPIOBAHOMY OYKOBUHCHKOMY 30HATLHOMY MUNOBI M SACHO20 CUMEHMALy Xy0oou CMAaHO8UIU —
947,02, wo na 142,1(17,6%) 6invue 6i0 posecnuxie abepoun - aneycovkoi nopoou. Llikasum € me,
wo Oyeauyi MOIOYHOI NOPOOU CMBOPIOBAHOL HOBOI NOPOOHOI epynu OYKOBUHCHKOI YepB8OHO-pAOOL
MON0UHOT Xy006u manu enepeito pocmy 859,4 2, wo na 872 ( 10,1%) menwe 6io 1Y epynu ( m’scrui
cumenmarn) 8 ymosax peciony bykoeunu. 3 euxopucmanuam pizHux munie 200i6ni ma mexHoa02il
VMPUMAHHS NPU 81020016711 Oyeatiyie pizHux nopio, munie ma ix nomiceil HCyuHUx 00 piyH020 BIiKY i
npu 8i0200i61i 00 POKYy 0e CUMEHMANbCbKA NOpo0d M SCHO20 HANPAMKY NPOOYKMUBHOCHI 3
odocsieHeHHAM 00008ux npupocmie oinvwe - 947,0 epamis i3 30inbuienuam npodykmuernocmi Ha 17,6
%, wo 3abesneyyroms 3a c8oiMU OIONOIYHUMU | 20CNOOAPCbKE - KOPUCHUMU SIKOCHAMU BUCOKI
EeKOHOMIYHI pe3yibmamu 8 yMoeax 30Hu peciony bykosunu. 3acnyeosye na yeazy 6 00CNiOHCEHHSX,
Wo Kpawji eKOHOMIYHI NOKA3HUKU ompumaro 8 1Y epyni, 6 sakiu 3ampamu kopmis na 1 y npupocmy
oHcusoi macu ckaanu npu  8i0200ieni  6,1k.00. B pesynemami 6i0200ieni penmabenbHicmy
BUPOWYBAHHS M SICHO20 CUMEHMATY HCYUHUX cKaana 8ionogiono 11,5% ma 15,1% npu cepeonvomy
Munogi 200i6i 8 Pi3HUX KiimamuyHux 30uax Yepriseyvkoi oonacmi.

Knrwuosi cnoea: nopooa, oyeaiiyi, payionu, 00608i npupocmu, penmadenvHicmo, YepHiseyvkoi
obnacmi
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Abstract. The results of research on the impact of mineral fertilizer rates and the ratio of
spring triticale and spring pea plants on the feed productivity of mixtures are presented. It was
established that the best supply of digestible protein per feed unit - at the level of 171 g - was noted
on the option where triticale and peas were sown with sowing rates of 60 : 40% and complete
mineral fertilizer was applied at the rate of N3oP45Kys.

Key words: triticale spring, sowing peas, sowing rate, mineral fertilizer, fodder unit,
digestible protein.

Introduction.

An important indicator of the zootechnical value of fodder is the collection of
fodder units from the sown area and the level of providing them with digestible protein.
Feeds in which each feed unit contains 110-115 g of digestible protein (for cattle) are
considered complete. Today, each feed unit rarely contains more than 90 g of digestible
protein. Therefore, the problem of plant protein deficiency is extremely urgent [1].

In order to obtain fodder with a balanced sugar-protein ratio, as well as to
improve nitrogen nutrition of crops and preserve soil fertility, many scientists suggest
growing mixed crops of leguminous and cereal crops [3]. Therefore, the issue of
studying the specifics of the reaction of plants of leguminous and cereal crops to the
conditions of their cultivation, identifying the regularities of the formation of fodder
agrophytocenoses and developing effective methods of managing their productivity
(selection of grass species in annual grass mixtures, setting norms and doses of
mineral fertilizers, etc. [2].

According to Ukrainian scientists, the green mass of spring triticale is characterized
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by a high digestibility of organic matter: 82.2% in the tuber phase, 77.1% in the earing
phase. At the same time, the digestibility of crude protein was equal to 80.6 and 77.1%,
respectively, and fiber - 90.2 and 88.1%, respectively. The above data indicate a rather
slow lignification of spring triticale plants. This allows you to use its green mass for
fodder purposes for 11-13 days without a sharp decrease in its quality [1].

Other authors [4] established that a mixture of spring triticale and seed pea with
half the sowing rates of each component provided a yield of crude protein at the level of
0.462 t/ha, which 1s 28.7-55.1% higher, compared to single-species sowing of the bean
component. A significant increase in crude protein is caused by a higher collection of
vegetable raw materials under mixed sowing in fodder agrophytocenosis.

The forage productivity of sown phytocenoses is significantly affected by the
application of mineral fertilizers [1]. Thus, increasing the norm of mineral fertilizers
from NgoPeoKeo to NooPooKoo contributed to a significant increase in the yield of green
mass of mixtures of spring triticale with legumes and spring triticale with cabbage crops.

The purpose of the research is to study the influence of mineral fertilizer rates and
the ratio of spring triticale and spring pea plants on the feed productivity of mixtures.

Research materials and methods.

Field experiments were conducted during 2020-2021 in the fields of the
«Shevchenkivske» PAE in the Kyiv-Sviatoshyn district of the Kyiv region on sod-
podzolic light loam soil with a humus content of 1.5-2.4%, In the experiments,
varieties of annual crops were studied: spring triticale of the Bulat Kharkiv variety,
seed peas of the Nadiya Podillia variety. Agrotechnics of growing one-year legume-
cereal mixture of spring crops is generally accepted for the right-bank forest-steppe.
The seeding rate of field pea and spring triticale in single-species crops, respectively,
1s 2.0 and 5.0 million/ha of similar seeds. Mineral fertilizers were applied in the form
of nitroammophoska and lime nitrate for pre-sowing cultivation.

Results and their discussion.

According to the results of our research, it was established that the collection of
fodder units from single-species crops of spring triticale in the control variant was
4.25 t/ha, while with the introduction of N3¢ and Ny, it was 4.91 and 4.93 t/ha,
respectively . The highest output of fodder units was obtained with the application of
complete mineral fertilizer at the rate of N3oP4sK4s- 5.51 t/ha (table).

Single-species pea crops provided the output of fodder units on the unfertilized
version at the level of 3.68 t/ha and within 3.98-4.20 t/ha, depending on the dose of
mineral fertilizers.

When sowing spring triticale and seed pea in the mixture, the highest yield of
fodder units (4.00-4.52 t/ha) was obtained when sowing the specified components of
the mixture with sowing rates of 60 :40%. The difference between the fertilizer
options did not exceed 0.5 t/ha. The maximum output of fodder units from one
hectare (4.52 t/ha) was obtained by applying only nitrogen fertilizers in a dose of Ney.

When spring triticale and field peas were sown with rates of 50% of the rates of
sowing of these crops in single-species crops, the output of fodder units was 3.80-
4.26 t/ha. The difference between the fertilizer options did not exceed 0.0.3 t/ha. At
this rate of sowing, the most productive were the mixed crops of leguminous and
cereal crops with the introduction of nitrogen fertilizers in the dose of N3y —4.27 t/ha.
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Fodder productivity of mixed crops of spring triticale and field pea depending
on the technological factors of cultivation (average for 2020-2021)

E(I))rencgzz tion and Output of Yield of Content of
rate of sowing Fertilizer rate fodder units, digestible digestible protein
p t/ha protein, t/ha in one feed unit, g
components, %
without fertilizers 4.25 0.38 90
Triticale spring, N3o 4.91 0.46 95
100 Neo 4.93 0.51 104
N30P45K4s5 5.51 0.57 104
without fertilizers 3.68 0.55 153
N3o 3.98 0.70 176
Sow peas, 100 No 423 0.76 180
N30P45Kus 4.20 0.80 191
.. ) without fertilizers 3.80 0.48 127
Triticale spring, Nao 497 0.66 155
a SO peas. Neo 4.26 0.67 158
N30P45Kus 4.24 0.69 169
.. ) without fertilizers 4.00 0.49 124
Triticale spring, Nao 447 0.69 155
o T sow peas. Neo 4.52 0.70 156
N30P45Kus 4.49 0.76 171
.. ) without fertilizers 3.44 0.43 125
Triticale spring, Nao 401 0.61 145
;8 T sow peas, Neo 435 0.67 155
N30P45Kus 4.20 0.68 165

For sowing with the sowing rate of components 70 : 30%, the output of fodder
units was 3.44-4.35 t/ha, including in the absence of fertilizer - 3.44 t/ha, with the
introduction of only nitrogen fertilizers - 4.21-4.35 t/ha, for application of complete
mineral fertilizer in the norm N3oP4sKas — 4.20 t/ha.

The output of crude protein, as well as feed units, depended significantly on the
level of fertilization and the rates of sowing components. When spring triticale was
sown in a single-species crop, the yield of digestible protein was 0.38-0.57 t/ha. The
yield of digestible protein, depending on the norms of mineral fertilizers, was 0.55-
0.80 t/ha when sowing peas in a single-species crop.

When spring triticale and field peas were sown in mixed crops, the yield of
digestible protein varied between 0.48-0.68 t/ha. Moreover, when sowing on an
unfertilized agrobackground, a lower yield of digestible protein was noted in the
variants where peas were sown with the lowest sowing rate - 30%, and triticale with
the highest - 70%. When sowing the cereal and leguminous component with sowing
rates of 50 : 50 and 60 : 40%, respectively, the protein yield was almost at the same
level - 0.48-0.49 t/ha, with a predominance of the option where the leguminous
component was sown with a lower rate sowing.

In general, the yield of digestible protein was 0.66-0.70 t/ha when sowing cereal
and leguminous components with sowing rates of 50 : 50 and 60 : 40% on variants
with the introduction of only nitrogen fertilizers.
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The feed value of plant biomass of mixtures of spring triticale with field peas is
determined by the supply of the feed unit with digestible protein. Increasing the doses
of mineral fertilizers helps to increase the yield of digestible protein and improve the
supply of it to the feedlot. The highest efficiency of nitrogen fertilizers was noted in
single-species sowing of field peas, where the yield of digestible protein was 0.70-
0.80 t/ha with a content of 176-191 g in one fodder unit.

The availability of one fodder unit of fodder obtained from single-species
sowing of spring triticale on unfertilized plots was 90 g, for the application of
nitrogen fertilizers - 95-104 g, for the application of complete mineral fertilizer in the
norm N3oPssK4s — 104 g. That is, for sowing triticale in a single-species crop, the
availability digestible protein of the fodder unit of its green mass only approached the
level of the zootechnical norm, however, it did not meet it.

According to many scientists [1], the feed obtained from crops of leguminous-
cereal mixtures is characterized by higher nutrition due to the better supply of the
feed unit with digestible protein, which is also confirmed by the results of our
research. We established that when triticale was sown in a mixture with peas on
unfertilized areas, the collection of digestible protein increased by 12.7-28.1%,
compared to single-species cereal crops, therefore, accordingly, the supply of
digestible protein to the fodder unit also increased and amounted to 125-171 g.

When cereal and leguminous components were sown with half the sowing rates,
the supply of digestible protein per fodder unit, even in the unfertilized version,
corresponded to the zootechnical norm and amounted to 127 g. With the introduction
of nitrogen fertilizers in doses of N3y and Ngo, it increased to 155 and 158 g,
respectively. The difference, as you can see, was insignificant. With the application of
complete mineral fertilizer, the supply of the fodder unit was 169 g. With the sowing of
peas at the rate of 30 % and the application of N3oP4s5Kys, the supply of the feed unit
with digestible protein was 165 g. For growing on the same agro background, but
sowing the leguminous component at the rate of 40%, the value of this of the indicator
were the highest and amounted to 171 g. In addition, it was established that when
sowing cereal and legume components with rates of, respectively, 50:50 and
60 : 40%, the application of different doses of nitrogen fertilizers did not have a
significant effect on the supply of digestible protein to the fodder unit.

Conclusions and suggestions.

The best provision of the feed unit with digestible protein - at the level of 171 g,
was noted in the variant where triticale and peas were sown with sowing rates of
60 : 40% and full mineral fertilizer was applied at the rate of N3oP4sK4s. The obtained
data should be taken into account when creating highly productive of one-year beans-
ereal grass mixtures.
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Abstract. Complex of biochemical indicators modern late varieties of apples, which forming
nutritional and biological value of fruits was analyzed. Calculated rating grade of the researching
varieties. Florina, Champion, Radoghost, Scythian gold, Todes and Pearl of Kyiv are the most
valuable varieties according to the researching indicators.
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Introduction.

Apples are very common grown species all over the world. Importance of apple
fruits as a source of easily digestible biologically active substances for population and
processing industry difficult to grade. World marketable production of apples is more
than 76 million tons. Leader of production China — more than half (more than 40 million
tons), second state EU — more than 12, USA — 4,7, Turkey — 4,3, India 2.3 and others
[1,2,4].

In recent years Ukraine exports fruits to more than 65 countries, export volumes
are always growing. Therefore, Ukraine becomes a strong player in apple market of
the Europe and world [2].

Fruit quality is determined by complex of indicators, which characterizing their
special properties, consumer value and purpose (size, shape, color, scent, taste,
freshness, ripeness, skin and flesh defects, etc). Biochemical composition of fruits is
characterizing biological value of products, so balanced diet allows effectively resist
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to stress factors, prevention and progressing of many human diseases [3, 8].

For providing production competititve products and providing humanity valuable
products it is advisible to select varieties, which characterizing high productivity,
marketability, suitability for mechanized harvesting, resistance to diseases, suitability
for processing, and high indicators of important nutrients. In Ukraine consumption of
apples is more than 15 kg for human now, but tendency is unstoppable growing.
Experts predict, that in a closest time this indicator will reach the European level - 23
kg/year per person. And it will cause increase the demand in the inner market. At the
same time in Ukraine consumption of fruits, berries and grapes is 53 kg on average |3,
5,6].

Volumes of consumption of fruit products by the population have influence on a
health of the nation. Therefore, buying fresh products, the consumer hopes to receive
not only structured water and fiber, but a complex of vital nutrients necessary for
their bodies. Currently, there is a large number of varieties on the market that are
different in shape, color, size, chemical-technological indicators, with different
nutritional value, but they do not have enough experimentally confirmed data
regarding the comparison of the chemical composition of the fruits and their
suitability for the production of juices and ciders [3].

Research materials and methods.

The research was conducted in data Institute of Horticulture NAAS of Ukraine and
at the department of technology of storage, processing and standardization of planting
products named after B.V. Lesika, NULES of Ukraine. Long-term data Institute of
Horticulture NAAS of Ukraine were used for the analysis. Fruits were selected in the
consumer degree of maturity according to STU 8323:2015, the sample size for analysis
accorded ISO 874-2002. Dry soluble substances (DSS) were determined by ISO 2173-
2013, amount of sugars — STU 4954:2008, of titrated acids (TA) — STU 4957:2008,
polyphenols substance (PhS) — STU 4373:2005, pectin substances — STU 8069:2015,
ascorbic acid (AA) — ISO 6557-2:2014. The stability of the indicator was determined by
the value of the coefficient of variation. The best variety is selected by ranking all
indicators by value. Statistical data processing was carried out according to generally
accepted methods [7].

Results and their discussion.

The presented analysis of long-term research on the study of fruits of late varieties
of apples revealed a different ability to form valuable components of the biochemical
composition.

The average content by varieties is 13.2%, at the same time, the lowest value of this
indicator was noted in the fruits of the variety Scythian gold (10,14%), and the highest —
Florina (15%) (table). The coefficient of variation over the years of research did not
exceed 10%, in the varietal section, the highest values were observed in the following
varieties: Renet Semerenko (9,4%), Scythian gold (11,5) and Champion (8,1%). The
investigated indicator was characterized by high stability.

The average sugar content of the studied varieties is 8.7%. The minimum
amount of sugars is noted in the variety Remo (7,77 %), and maximum amount —
Florina (10,96 %). The highest stability of this indicator was observed in varieties
Radoghost, Scythian gold and Florina (10 5 %). The coefficient of variation of more
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than 10% was noted in the varieties: Amulet, Renet Semerenko, The pearl of Kyiv
and Todes.

Biochemical indicators of apples

Variety DSS! Sugars TA? SAI?

% V, % % V, % % V, % V, %

Amulet 1297 | 56 | 8,61 104 | 0,41 | 36,6 | 24,36 | 36,2
The pearl of Kyiv 13,61 | 4,7 8,42 12,6 | 0,57 | 15,0 | 15,34 | 18,7
Radoghost 13,31 | 34 | 823 29 | 0,62 | 23,7 | 14,16 | 23,7
Revena 13,08 | 7,3 9,04 9,9 | 083 | 39,3 | 1482 | 558
Remo 13,09 | 42 | 7,77 9,3 0,88 5,4 8,95 15,5
Renet Semerenko 12,29 | 94 8,22 10,9 | 0,89 7,1 9,43 17,9
Scythian gold 13,16 | 11,5 | 9,50 3,6 | 0,72 | 19,7 | 13,81 | 15,1
Todes 12,63 | 22 | 8,39 10,5 | 0,77 | 9,5 11,16 | 164
Champion 13,33 | 8,1 8,73 9,1 0,68 | 11,0 | 13,22 | 19,7
Florina 1458 | 19 | 10,04 | 4,5 0,38 | 493 | 32,78 | 27,7
Average 13,20 | 3,1 8,70 39 | 0,67 | 13,0 | 1580 | 24,67
LSDoos | 1,34 | 3,6 1,23 3.1 0,23 7,8 11,35 | 18,44

'Dry soluble substances, “Titrated acidity, *Sugar-acid index

Variety PhS* PS’ | AAS |

mr/100r | V,% | mr/100r | V,% | mr/100Tr | V, %

Amulet 14825 | 11,4 0,81 16,71 3,45 63,04
The pearl of Kyiv 161,00 | 39,1 1,05 22,41 3,25 47,69
Radoghost 179,75 6,8 1,03 17,49 6,45 39,53
Revena 144,50 | 36,3 0,96 29,59 5,00 63,00
Remo 106,75 | 16,2 1,01 15,33 2,65 36,79
Renet Semerenko 124,00 | 21,4 0,99 18,59 3,35 30,60
Scythian gold 130,25 | 21,0 0,89 23,49 4,70 37,23
Todes 116,25 7,8 0,94 17,30 6,53 36,40
Champion 168,00 | 20,2 0,79 2,19 7,31 28,58
Florina 121,75 | 12,8 0,63 10,12 5,23 27,27
Average 140,05 | 19,3 0,91 31,25 4,79 41,01
LSD .95 22,3 9.4 0,23 5,7 1.4 14,8

“Phenol substances, *Pectin substances, *Ascorbic acid.

An important technological indicator is the amount of titrated acids. The average
amount of this indicator for these varieties is 0.67%. The highest value of this
indicator was noted in the fruits of the varieties (more than 0.8%, such fruits are
characterized by a sweet-sour taste): Revena, Remo and Renet Semerenko. A low
value of this indicator causes the predominance of the sweet taste of fruits, which
introduces disharmony into the tasting evaluation. A low TA content (below 0.5%)
was noted in the following varieties: Amulet and Florina. The coefficient of variation
of this indicator varies by variety. Varieties were characterized by higher stability (up
to 10%): Remo, Renet Semerenko and Todes.

The taste characteristics of the fruits were analyzed using the sugar-acid index.
Fruits with an index of 15-20 are characterized by a harmonious (sweet-sour) taste, the
following varieties can be included here: The pearl of Kyiv, Radoghost and Revena.
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The sour taste prevailed in the fruits of the varieties: Remo, Renet Semerenko and
Todes. Sweet taste prevailed in fruits of Amulet and Florina. This indicator is quite
unstable.

Complex of natural polyphenol is an important component of taste of fruits and
wine materials. The average value of these compounds in the investigated varieties is —
140 mg/100 g of crude substance. More of these compounds are able to accumulate
varieties: Radogost and Champion . The most stable indicator was in grades Radogost
and Todes.

Pectin substances are of great importance in the formation of biological value of
fruits, but have a negative impact on stability of wine materials. The most pectin
substances are formed in the fruits of varieties: Pearl of Kyiv, Radogost and Remo.
The most stable according to this indicator is the sort of Champion.

Apple tree fruits unable to form large concentrations of AA and in the process of
fermentation this compound is fully used by yeast. But given the availability of this
product for the population and for the processing industry, apples are excellent raw
materials. The average content of the AA by the investigated varieties is — 1,4 mg/100 g of
raw weight. The largest content of AA 1s marked in the grade of Reven. The coefficient of
variation indicates that this indicator is completely unstable and depends on many factors.

Analyzing the complex of indicators of biochemical composition of apple fruits
of modern varieties, found the most valuable Florina, Champion, Radogost, Scythian
gold, Todes and Pearl of Kyiv. Fruits of these varieties are recommended for
preparation of high-quality cider wine materials.

Conclusions and suggestions.

The investigation revealed differences in biochemical composition and stability of
the investigated indicators. The most valuable fruits for consumption and theoretical
preparation of high-quality cider wine materials are varieties: Florin, Champion,
Radogoghost, Scythian gold, Todes and Pearl of Kyiv. Further research will be carried
out by preparation of cider wine materials from these varieties. The obtained data should
be taken into account in selection of grades for production of dietary output of improved
quality and child nutrition.
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Anomauia. Buodineno axmyanvHi exonociuni npobnemu, sAKi Xapakmepui ONsi mepumopii
Ykpainu. Buceimneno meopemuuni acnekmu eKo102i4HO20-KapmozpagyeanHs, 30iUCHEHO 027150
cneyianvHoi  mepMinoNo2ii ma iCmopilo  BUHUKHEHHS OAaHO020 HANpAMy 6 Kapmozpaii,
NPOAHANI308AHO BXHCe ICHYIOUI KAPMU eKOJNO2IYHUX NpoOaeM  VKPAIHCbK020 ma 3aKOPOOHHO2O0
BUOAHHS HA AKMYANbHI eKoN02iuHi npobaemu Yrkpainu.

Posenanymo ocobausocmi cmeopenHs OUHAMIYHUX eKONOSIYHUX Kapm ma OuHAMIuHe
npeocmasieHHs eKON02IYHUX OAHUX 3 OONOMO2010 KOMN tomepHux mexnonozit. Haseoeno ocnogni
Cnocobu 300padcenHts Ha OUHAMIYHUX KApmax eKoao2iuHux npooaem. Bioobpasceno npoekmysanns
ma CKIa0aHHsi OUHAMIYHUX Kapm eKono2iuHux npoonem Ykpainu ¢ I'lC-cepedosuwyi ma ocHO8HI
emanu CmeopenHs OUHAMIYHOT Kapmu.

Knrwowuosi cnosa: exonociuni npobiemu, ekonociuHe Kapmozpag)yeanHs, OUHAMIYHI
kapmoepagiuni 300pasicenns, ArcGIS, ounamiuna kapma.

AKTYQJIBHICTh JOCJIZKeHHS.

Exonoriune kaprorpadyBaHHs € OAHIEIO 31 CKJIQJIOBUX 1H(OpPMAIIIHOT CHCTEMHU
€KOJIOTTYHOTO ympaBiiHHA. Maike BCl €KOJOTiIuHI MpoOJIeMU MarOTh MPOCTOPOBUI
XapakTep Ta MOTpeOyoTh BITOOPaKEHHS 3a JIOMOMOTOI0 KapTorpadidHux crocoois.
[Ipu mporHo3yBaHHI PO3BUTKY HABKOJHUIITHHOTO CEPEAOBHINA Ta TOCITIKEHI HOTO
CTaHy, 3a3BUYail HEoOXiIHO Oparu 10 yBaru JaHAMAQTHUN ab0 TepUTOpiabHUMA
MOX1a, TaKk SK caMe JaHamadTH € TEePUTOPIaTbHUMH CHCTEMaMH JI¢ BHUHHKAE
B3a€MOIIs JTFOMMHU 1 TPUPOIH.

Jyist cTBOpeHHsI 30a71aHCOBAHOTO, OE3MEYHOTO €KOJIOTIYHOTO PO3BUTKY JEPKaBH
Ta ii OKpEeMHUX TEpPUTOPId HEOOXIAHO PO3yMiTH (YHKIIOHYBAHHS MPHUPOJAHHUX Ta
AHTPOIIOTCHHUX KOMIUIEKCIB, SKI TepeOyBaroTh B Mexkax ii Teputopii. HeoOximHorO
YaCTUHOIO TIPOIECY NPUUHATTS YIPaBIIHCHBKUX PINIEHh € IUTICHUNA MIAX1A 10
BUBUEHHS NPUPOJHUX 1 TEXHOTEHHUX OO'€KTIB W EKOJOTIYHUX MpodjeM Ta
BUKOPUCTAHHS OTPUMaHOI Ha MOTO0 OCHOBI €KOJIOT14HOI 1H(OpMaIlii, sika MiIKPECIIoe
BaYKJIMBICTD 1 HEOOX1AHICTh 3aCTOCYBaHHS Cy4aCHUX reorpadiyHux METOAOJOTIH.

ISSN 2663-5712 58 www.sworldjournal.com



iy
SWorldJournal Issue 14 / Part 1 %

BukJjiajieHHs 0OCHOBHOI'0 MaTepiaJry.

3aragpbHUM (PYHAAMEHTOM BHYTPIIIHBOI Ta 30BHINIHBOI MOMITUKH YKpaiHU €
30epeKeHHs] HABKOJUIIHBOTO CEPEJOBHINA Ta HOTO CKJIAIOBUX, SKE € JKUTTEBO
HEOOXITHUM IS ICHYBaHHS JIIONWHU, il HUHINIHHOTO W HACTYNMHUX TOKOTIHb.
Jlep>kaBHa €KOJIOTIYHA TOJITHKA, (DAKTUYHO, HANpaBieHAa Ha BHUPIIICHHA BXKe
ICHYIOYMX EKOJIOTIYHMX NpoOJeM, s[Ki MNPU3BOAATH 1O HETaTHUBHUX EKOJIOT1YHUX,
COLIAJIbHUX Ta EKOHOMIYHMX HACHiJIKIB, Yy TOMY 4YHCII Ha 3acTePeXEHHS IX
BUHUKHEHHS ¥ nomupeHHs. Ha nanoMy ertari po3BUTKY HaIloi KpaiHu OyJid BUIITIEHI
Takl OCHOBHI €KOJIOT1YHI MpoOJieMH: 3MiHA KJIMary; 3a0pyaHEHHs aTMoc(epHOro
MOBITPsI; MNpOOJIEMU BOJHUX pECypciB; TpobiaeMu Jerpajaaiii Ta 3a0pyaHEHHS
IPYHTIB; MpoOJieMH, MOB’SI3aHI 3 EKCIUTyaTalll€el0 Hajp; NpoodsieMu 30epekeHHs
010p13HOMAHITTS; MIPOOIEMHU TTOBOIPKEHHS 3 B1IXOJIAMH.

3mina xnimamy € OJIHIEID 3 OCHOBHMX TIIpoOJieM CBITOBOTO PO3BUTKY 3

MOTEHLIWHO cepﬁOBHI/IMH 3arpo3amu JJisi TJI00aIbHOI €KOHOMIKM Ta Mi)KHapozLHo'l'
Oe3reKky BHACTIAOK MIABUIICHHS MPSAMUX 1 HEMPSIMUX p1/131/11<113 MOB’SI3aHUX 3
CHepreTUYHOK Oe3MeK0l0, 3a0e3MeYeHHIM HpOI[OBOJIBCTBOM 1 TUTHOIO BOJIOIO,
CTaOUTBbHUM 1ICHYBaHHSIM €KOCHUCTEM, PU3UKIB JJIS 3JI0POB’SI 1 JKUTTS JIIOJIEH.

B Vkpaini Taka mpo0iema icHy€e 3a HACTYITHUMH HAMPSIMKaAMU:

» MIIBUINEHHS TEMIIEPAaTypH, OYIKYETHCS 3POCTAHHS TEMIIEpaTypH Ha TEpioj
2010-2070 pp. o Bciit Teputopii Ykpainu (HaiOLIbIIe Oy/1e BIUyBaTHCS HA
CXO71 Ta B IEHTPAJbHIN YacTUHI YKpaiHH).

» 3MiHa KUJILKOCTI omnafiB. [TiBUIIEHHS KIJTBKOCTI OmajiB 3a HacTyrHi 50 pokiB
no TepuTopli BCiM YKpaiHW, OKpiM ii miBaHg. HalOuibini MOKa3HUKU
MPOTHO3YIOTHCS Ha MIBHOY1 Ta 3aXO0/Il.

> 3aTOIUICHHS TEPUTOPIid, 3pOCTaHHs piBHSI YOpHOTO Ta A30BCHKOTO MOpS, SIK
HACJIIJIOK 3aTOIJIEHHs OeperoBoi JHiT Ha miBaHi. [1i 3arpo3y moTparmisioTh
Taki obmacti : Omecbka, XepcoHchKka, JloHenbka, MukomaiBchbka, 3anopi3bka
o0macri.

Temperature Change [*C]
RCP 8.5 2041 - 2070

l<1.9
N 1.9-21
I 21-23
N 23-25
T 2s-27
27 -29
. - 29 L

[] Environmental zones | [} 100 200 200 Kiometers
- L i

\Moldova

Puc. 1. Cepennsi 3mina TeMnepaTypn B nepiox 2040- 2070 P- NOPiBHAHO
3 1976-2005 p. [3].
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Precipitation Change
[mm / yr]
RCP 85 2041 - 2070

Il <0
[ |o-20
N 20 - 40
I 40 - 60
I 50 - 80
I - 80

[1 Environmental zones | ( 0 100 200 : 400 Hilometer:
Puc. 2. Cepennsi 3MiHa KiJIbKOCTi On1aJiiB B neplou 2040-2070 p- HOplBHﬂHO 3
1976-2005 p. [3].

Kpaciainap

= eko i

u.nll.n arg.us

Puc. 3. MmmmBa 30Ha 3aTOIUICHHA (HaceJieHI MyYHKTH) BHACTIIOK
NPOrHO30BAaHOr0 30i1bIIEHHs pPiBHA Mops, 2100 p. [4].

OCHOBHMMH HampsMKaMHU [ISJIbHOCTI B YKpaiHi IIOAO0 3amoOiraHHs 3MiH1
KJIIMaTy, AKi 3a3HaueH1 y KoHnenii 3 peanizaiii gepkaBHOI MOMITUKH Y cepl 3MIHH
Kkiimaty Ha nepioa 10 2030 poky e:

- CKOPOYCHHS aHTPOMOTeHHMX BUKHUJIB 1 30UIbIICHHS a0cOpOIii MapHUKOBUX
ra3iB Ta 3a0e3Me4YeHHs] TOCTYMOBOTO TMEPEXOAY 0 HHU3ZBKOBYTJICIIEBOTO
PO3BUTKY JI€P>KaBH,

- ajanTaiis J0 3MIHM KJIIMary, MiJBUIIEHHS OMIPHOCTI Ta 3HWKEHHS PU3HKIB,
OB’ A3aHUX 13 3MIHOIO KJIIMATYy.

3a6py0HeHHﬂ ammocgheproco nogimpsi - OCHOBHUM YHHHHK PHU3UKY IS
3JI0POB’SI, STKUIA KOPEIoeThC 3 HABKOJIUIITHIM CEPEIOBUIIIEM. HpI/I 3HIDKEHHI plBHSI
3a0pyIHEHHSI TIOBITpPsl, TaKOX 3MEHIIYEThCS cepieBo- CYIIMHHI 1 pechipatopHi
XBOPOOM Yy MallOyTHHOMY Ta HANOJIMKY1i EPCTIEKTUBI.

Ycynepeu cniagy BUpOOHUIITBA B YKpaiHi, piBeHb 3a0pyJHEHHSI aTMOC(HEPHOTO
MOBITPSl POMUCIIOBUX PaOHIB Ta BEJIUKHUX MICT YTPUMYEThCS HAa BUCOKOMY PiBHI.
Haii6ispimma KinbKicTh 3a0pyIHIOIOUNX BUKHIIB HAAXOIUTh 13 CTAlllOHAPHUX JIKEpel,
npubsm3HO 64% Bix 3aranbHOTO 00CATY Ta 36% Bia MepecyBHUX JKepen [7].
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llepecysni odcepena 3a6pyonennus - yci uOU MpaHcnopmy, nepecy8aHus K020
CYNPOBOOINHCYEMBCS GUKUOAMU 8 AMMOChHepHe nogimpsl.
IIpobnemu 600HuUx pecypcie na mepumopii Yxpainu. BuginstoTs:
® B0/103a0€3MEUYEHICTh pErioHiB, YKpaiHa HaJeXUTh 1O KpaiH HalMeHII
3a0e3MeYeHNX BOJHUMHU pecypcamMu B €BpoIi, MOBEPXHEBI BOJIU PO3MIIICHI
HEOTHOPI1/THO.

® AHTPOINOreHHE HABAaHTAXKEHHS Ha MOBEpXHEB1 BOJAU. OCHOBHI YMHHUKU SIKOTO
CKJIaJIal0Th HAJMIPHE CIIO)KMBAaHHS BOJHUX PECypciB B E€KOHOMIYHIH
JUSTTBHOCTI Ta CKUAAHHS 3a0pyIHEHUX 3BOPOTHUX BOJI.

B VkpaiHi 1ocuth BHCOKI MOKa3HUKH HEEPEKTUBHOTO BUKOPHUCTAHHS BOJHHMX
pecypciB. HaiOinpim TOKa3HUKKA CIIOCTEPITAIOTHCA 332 TaKUMHU  00JIACTSIMHU:
Jninponemposcovka, Xepconcwka, [{oneyvra, 3anopizoka.

Buoobymok, euxopucmaunsi ma 3a06pyoHeHHs niO3eMHUX 600. 3a J00y
BUI00yTOK y 2021 poui cranosus 2801,055 tuc.m® [7]. Haitbinpmmii BUI0OyTOK
Bi/IMiYaBCs B IIEHTPaJbHIA dYacTWHI KpaiHum Ta Ha ii miBAHI. OCHOBHI YWHHUKH
3a0pyIHEHHS MiJI3eMHUX BOJI: KOMYHaJIbHI CTOKM;, CTOKU CLIBCHKOIO TOCIOAapCTBa
(TBapUHHHUIIBKI, MIHEpAJIbHI J1OOpUBa, TMPOIYKTH CUIBIOICXIMIii); CBUHEIIb;
Mapraselilb; HahTONPOIYKTH.

lIpobnemu Azoscvkoeo ma HYopnoeo mops - HaaMIpHUHN piBEHb 3a0pYIHCHHS;
BTpavyaHHs O10JIOTTYHOTO PI3HOMAHITTS Ta O10JIOTIYHHMX PECYpCiB MOpPSI; 3HHKEHHS
AKOCT1 peKpealiiHuX pecypciB; 3HUILIEHHS MOPCHKOT0 Oepera Ta Jaerpajaailis 3eMeb
MPUOEPEIKHOT CMYTH; 3HIKCHHS OOCSATIB BUPOIIYBAHHS I[IHHUX MPOMUCIOBHUX BH/IIB
pu0; 3arpo3a 3SHUKHEHHS BU/I1B, 3a3Ha4eHNX B UepBOHIM KHU31 Y KpaiHH.

IIpobremu deepadayii ma 3a6pyoHenHs epyHmMie:

" BHCOKAa PO30paHICTh Teputopiil (moHax 55% Bia 3araabHOI TEPUTOPIi KpaiHu,

y €Bpori - He O1bIne 35 %), MOPYIIEHHS €KOJIOTTYHOTO CITIBBITHOIICHHS MIXK
KaTeropisiMu 3emeib (JTICUCTICTh TepuTopit 16%, 110 He BiAMOBigae
JIOCTATHIM KIJIbKOCTI JJIS1 €KOJIOT1YHO1 pIBHOBATH).

" HEnoMipHE BUKOPHCTAHHS 3ac001B XiMi3allii.

lIpobnemu, nos’azani 3 excnayamayicro Haop. llepeBakHa OUIBIIICTh KOPUCHUX
KOIAaJUH KpaiHu A0OYBalOThCS JUIIE Y KUIBKOX TIPHUYO-IIPOMHUCIOBUX PEriOHaXx.
TpuBanuii BMAOOYTOK MPHU3BIB 0 3HAYHUX 3MIH TEOJIOTIYHOI cepu Ta TMOsBU
HAJ3BUYANHKUX CUTYaIlll IPUPOAHOIO Ta TEXHOTEHHOTO XapaKTepy.

OcHOBHI mnpoOJieMH TMOB’s3aHI 3 EKCIUTyaTalll€l0 Haap: JOyXe BeJMKa
KOHIICHTpAIlis TIPHUYUX MIANPUEMCTB; BHCOKHH PIBEHb BUPOOJIEHICTH OUIBIIOCTI
POJIOBUII; HE3aKOHHUN BUJ00YTOK Yy BEJIMKMX MaciTabax; Ha BUPOOJIECHUX JTUITHKAX
HE MIPOBOJUTHCS PEKYIHTUBALIIS.

OcHosHi npobremu nog’szami 3 30epedxceHHAM OiOpi3HOMAaHImMms: HU3BKI
MOKA3HUKU JIICUCTOCTI TEPUTOPIN, 3a 3aTBEPKEHMMU JTOKYMEHTAMH ONTHUMAaJIbHI
MOKa3HUKHU JIICUCTOCTI TOBHMHHI ckiagatd 20 % BiJ 3arajJibHOi ILIONI KpaiHW,
HACIpaB/i I TOKa3HUKHW 3HAYHO MEHIIII.

IIpobremu nosodaicenus 3 gioxooamu. HeeextuBHe ynpapiiHHS Bigxomamu (iX
30upaHHs, TMEpeBe3eHHs, OOpOOJIeHHS Ta IX HAKONUYEHHS) CHPUUYUHSE BEIUKHMA
HEraTWBHU BIUTUB Ha JOBKULIA (YCiX HOTO KOMIIOHEHTIB, TOYMHAIOYN aTMOC(HEpPHUM
MOBITPSAM, M1A3EMHUMH BOJIaMU Ta 3aKIHUYIOUM HEOOX1THICTIO BHITyUYEHHS 3eMEIbHUX
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TUJISTHOK, Ha SIKUX B1I0YBA€ETHCS iX HAKOIMMYCHHS ) Ta 3/I0POB’ sl JIFOAUHHU.

OcHoBHI poOIeMH OB’ sI3aH1 3 BIIXOIaMH: BEJTUKI 0OOCATH YTBOPECHHS BiJIXO/IiB
y moOyTOBOMY Ta MPOMHUCIOBOMY CEKTOpi. binbla yacThHa BiAXOJIB YTBOPIOETHCS
BiJl BUI0OYBHOI IPOMHUCIIOBOCTI MPUOIM3HO 86 % BiJ 3aranbHOI KUIBKOCTI; HU3bKHI
BIJICOTOK yTwiizarii BigxomiB, y 2020 pomi Oymno yrtumizoBano 27,3% Bin yciei
KUIBKOCT1 BiXOMiB [7]; HAIUJICHICTh Ha TIOJITOHHE 3aXOPOHCHHS BIJIXO/IIB;
HEBIAMOBIAHICTE BHUMOTaM €KOJIOTIYHOI O€3IeKH CMITTE3BAIUIL Ta CTUXIHHUX
3BAJIMIL;, Majui TOKa3HUK BTOPUHHOI MEPEpPOOKHU; MaMi PIBEHb BUKOPUCTAHHS
e(DEeKTUBHUX TMIIXOJIIB Ta TEXHOJIOT1A MOBOJKEHHS 3 BIJIXOJaMH; HECHPOMOXKHICTh
CTaTUCTUKU MOOYTOBHUX BIJXO/IB HAIABUTH TOYHI 3HAYEHHS, TOMY KapTorpadyBaHHS
€KOJIOTIYHUX CHTYallii BBaKAETHCSA TOCHUTh BAXKKHM IIPOILIECOM, HacaMIiepes NpH
TOCIIHKEH] CKIaAHUX €KOJOoTiyHuX cutyaliid. I{e morpebye 300py Ta y3araJbHCHHS
YUMaoi KUTBKOCTI K KapTorpadidHMX Tak 1 CTAaTHCTHYHHUX MarepiajliB. 3arajiom
pPO3pOOJICHHS KapTH EKOJIOTIYHHMX CHUTyaIliil Mae I’ATh eTamiB: 1. BHU3HAYCHHS
cyO'ekTa OIIIHKK Ta KapTorpadyBaHHSA, MaciiTad JOCTIIKEHHS; 2. GopMyIrOBaHHSA
MeTd (TIOCTaHOBKAa 3aBJaHHsA, BUOIp KPUTEpIiB OIIHKK); 3. BHU3HAYCHHS
TEPUTOPIATLHOTO KapKacy, TEPUTOPIaTbHUX OJUHUIL (1HAUBITyalbHE palOHyBaHHS -
poOJIeMH1 apeanu), <«OKOPCTKUW» TepUTOpiaibHUN Kapkac; 4. oIiHKa (OILIHIOBaHHS
BUSIBJICHUX TEPUTOPIAIbHUX OJHUHUIIL 3a CIHPHUSATIUBICTIO iX BJIACTUBOCTEH JUIS
IaHOro cyO0'ekTa), PO3pOOJICHHSI OIIHOYHUX IIKaJl, TPOBEICHHS OIlIHIOBAHHA, 5.
pO3p00JIeHHST KapTOorpadiyHOI MOJIeNl, 3HAKOBUX CHUCTEM, MPOCKTYBAHHS JIETCH]IH,
MOSICHIOBAJIBHUX TEKCTIB 1 T.1I.

IcHye nBa BapiaHTa CKJIaJaHHS KapT €KOJOTIYHUX CHUTYalld, sSIKI BPaXOBYIOTb
HasBHICTh JOCTYMHOI iH(popmamii. [lepmmii - HemoCTaTHS KUIBKICTh HEOOX1THUX
JTAHUX TO BUKOPUCTOBYETHCS MemOO AHANIMUYHUX (2e02pa@iuHux) oyiHoK, NPYTUl -
nobpa 4um 3am0BibHA 1H(GOpPMAaIliiiHa 3a0€3MEUYCHICTh - Memood HopManiz08aHux
OYIHOK.

Memoo eeoepaghiunux excnepmmuux oyiHok. 3a JOMOMOTOI0 JAaHOTO METOIY
BUPIIIYETHCS] JIBA 3aBJIaHHS: BUSBIEHHS E€KOJOTIYHMX MpoOieM Ta iX MpoCcTOpoBa
JIOKaJTi3als.

Memoo ¢hopmanizosanux oyinox. lleli MeTOJ BHUKIIOYAE EKCIIEPTHI OLIHKU
HaBITh Ha TMOYATKY BHSBJICHHS EKOJIOTIYHMX MPOOJEM Ta BUKOPHUCTOBYE JIMIIE Ti
MOKA3HUKH SIK1 MalOTh KIJIbKICHY OLIIHKY. EKCIIEpTHI OILIHKY MPOBOASATHCS TUIBKU Ha
OCTaHHBOMY €Talll, Ha SIKOMY MPOSBIISIETHCS CKJIaIHA €KOJOTIYHA CUTYaITisl.

Ha CY4acHOMY PO3BUTKY KapTOFpa(bll i IpH BUKOPUCTAHHS reom(bopMaLuHHm
KOHIICTIINIT  JIJ1st B1I[O6pa>KeHH}I €KOJIOTiYHOi cHTyamii B daci 1 mpocTopi
BUKOPUCTOBYIOTBCS JWHAMIUHI KaprorpadiuHi TBopu. JluHamiuHi Kaptorpadiuxi
300pakeHHsI 11€¢ HOBWM croci0 300pakenHs 3emuti abo ii wactuH. BoHu OyBaroTh
Ipe/CcTaBiCHl aHiMallisiMu, KapTorpadiunumu  (QiTbMaMu, MYJIbTUMEAINHUMU
kaprtamu. JlaHuii BuJ 300pakeHb € MPOTPaMHO-KEPOBAHUM Ta JEMOHCTPYE €(eKT
pyXy, nepeMmilieHHs 300pakeHHs a00 JIeIKUX 00’ €KTIB Ha €KpaHi Mij] Yac Meperisy.
JuHamiyai  kaprorpadiudi 300pakeHHS MEpeaaroTh JIWHAMIYHY TOCHIOBHICTh
€JICKTPOHHUX KapT, SKi BiJoOpakatoTh Ha €KpaHi KOMII I0Tepa JUHAMIKY, €BOJIIOIIIIO
300pakyBaHUX 00’€KTIB Ta SBUII, iX MEpPEMIIIEHHs B 4aci Ta mpocropi. Januii tun
KapT (DYHKIIIOHYE JIUIIE B KOMIT FOTEPHOMY CEPEOBHIIIL.
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JNuuamiudi kaptorpadiudi 300pa)K€HHS MOXYThb MPEACTaBISATH SK pealibHi
00’€KTH TaK W aOCTpaKTHI MOJENI, TAKOX MOXYTb 6yTI/I CKJIaJIeHl 3 PI3HOYAaCOBUX
3HIMKIB a00 KapT Ta OyTH IJIOCKHMMH a0o CTepeOCKOHl‘{HI/IMI/I Bonu CTBOPIOIOTH
CHelaJIbHUN  KJIac Te0300paxeHb - MPOCTOPOBO- 4acoBi reo306pa>1<eHH;1 AK1
MPEACTABISIIOTh MACIITa0HI TeHEepasli30BaHI MOJENI 3€MHHUX MPOIECIB Ta 00’ €KTIB.
Jauuii Hampsim Kaptorpadii 0azyeTbcsi Ha MyJbTUILTIKaLIMHUX OpuHuunax. [lpu
MOCHIIOBHOMY  Teperyisiii 3  oOpaHOK  IMBHAKICTIO  cepii  KajpiB-KapT
(maiicnpusiTiuBima mBUAKICT 30-33 KaapiB\C) A€ KOKEH KaJIp MICTUTh 1H(OpMAIiIO
PO TIOJIOKEHHSI JIOCHIKYBaHOTO 00’€kTa abo sBHUIA B Yaci, 3aBISKH UYOMY
oTpuMyemo 1mo3ito pyxy. Came ToMy aAuHamiyHe KaprorpadyBaHHA MOXe OyTH
Ha3BaHUM 1 aHIMALIMHUM KapTorpagyBaHHSIM.

[lepm HIX poO3rasgaTH METPUUYHI XapaKTEPUCTUKHU OAraTOMIPHUX JUHAMIYHUX
KaptorpadiuHuxX 300pake€Hb, CJIJ 3’SCyBaTH MOMKJIHUBY BUMIPHICTh TaKHUX
300paxkenb. CydacHi kaptorpadiuni 300pakK€HHS MaloTh Taki METPHUYHI
XapaKTEPUCTUKHU: KOOPJAUHATH 00’ €KTIB, TEOMETPUYHI XapaKTEPUCTUKHU, TTPOCTOPOBO-
JacoBl MapaMeTpu Ta JHUHaMika 00’€KTiB. YcCi BOHM NiepeadadaroTh MOXKIHUBHUI
BUMIp. € TaKOX I[IKaBe CTBEPKEHHS, 1110 ¥dC € YETBEPTOIO KoopAuHaTorw. JliiicHo,
MOJIOKEHHSI 00’€KTa Ha OUIBIIOCTI JWHAMIYHUX KapT BU3HAYAETHCS TIJIOCKUMH,
BUCOTHHUMH Ta YACOBUMU KOOPJIUHATAMHU.

Jlunamika 0O0’€KTIB aHIMalIMHUX KapTOorpadiuHuX 300pakeHb CTBOPIOETHCS
HaCTYIMHUMU CIIOCO0aMU: aHimayieto pyxy, KOJU 00’ €KT 3MIHIOE CBOE MOJIOKEHHS B
MIPOCTOPI1 3 IJIMHOM 4acy aHiMalli; anivayicio ¢popmu, KOJIU 3 INIMHOM Yacy 00’ €KT
YaCTKOBO a00 MOBHICTIO 3MIHIOE CBOIO (pOpMY.

Pyx 00’ekTiB MOXe OyTH 13 PIBHOMIPHOIO YM IOCTIHHOI MIBHJKICTIO a0o,
HalyacTile, 13 HEepIBHOMIPHOIO IIBHJIKICTIO pyxy. Taki OuIplI CKIAgHI aHIMalii
kaprorpadigHoro 300pakeHHs TOOyJAOBaHI 3 PO30MBKOIO TPAEKTOpii abo0 MUIAXY
TUHAMIKM 00’€KTa Ha JUISIHKH, Ji€¢ 00 €KT PYXa€eThCs 3 PI3HOIO IMIBHJIKICTIO a00
3MIHIOE MIBUJKICTh PyXy. MeTpHuuHI XapaKTepUCTUKHU AMHAMIKA 00’ €KTa 13 3aaHOI0
IIBUJIKICTIO MOXYTh OYTH TNPEACTABJICHI Y BHUIJISA/I: 3arajibHOI MIBUAKOCTI 00’€KTa,
AKUW PYXaA€TbCS 3 TMOYATKOBOI JO KIHIEBOI TOYKH; IIBUIKOCTI PyXy o00’€KTa
KkapTorpadyBaHHsS Ha BU3HAYEHUX JIJITHKaX HOTO TPAEKTOPII.

[IpoBoauTH BUMIpH KUIBKICHUX METPUYHUX XapaKTEPUCTUK (3MIHU PO3MIpiB
aHiMarti ¢gopmu 00’ €kTa, HOTro 301IbIIIEHHS a00 3MEHIIICHHS) MAacCIITAOHUX YMOBHUX
3HaKIB HaWKparie 3711ICHIOBAaTH 32 OOpaHUl MPOMIKOK 4Yacy, TaK sIK BUMIpP BEJIUYUHH
dbopmu 1711 MacIITaAOHOTO YMOBHOTO TTO3HAYEHHS € BIMOBITHUM JI0 3MIHU YUCEIBHOT
XapaKTepUCTHKHU 00’ €kTa ( 301IBIIICHAS Y 3MEHIIICHHS ).

Jl7is1 CTBOpEHHSI YMOBHOTO TIO3HAUEHHS NP MOOY0BI1, 3a3BUYAl KOPUCTYIOTHCS
JEKIJIbKOMa 3HaYEHHSIMHU 3 OOpaHOro 4acoBoro Bifpi3ka. Lli 3HaueHHS BUCTYMalOTh
byHIaMEeHTOM Ui CTBOPEHHS YMOBHOT'O 3HAaKy J/JIsi TOJIOBHUX KaJpiB aHiMamii 3
PO3MIpOM, SIKMM BIJIMOBIA€ YHUCENIBbHINA XapaKTepUCTHIN. SKIO0 KUIBKICTh BIJIOMHUX
YUCEJNbHUX 3HAYEHb € HEJAOCTATHHOIO, IUISXOM IHTEPHOJIALIl OTPUMYIOTh 3HAUYECHHS
SKUX HE BHCTa4ae€, 1 TOJI 3a TOJOBHUMHM KaJipaMH CTBOPIOIOTH aHIMAIlil0 YMOBHOI'O
3HaKy. 7 mo3amamTaOHMX YMOBHUX 3HAKiB HE MAa€ 3MOTU BUKOPUCTATH 3HAUYCHHS
JnaHuX 00’ekTa KapTorpadyBaHHs sl 0OpaHOTO Yacy.

Ha animaniiinux kaprorpadiuHux 300pakeHHsIX, OKpIM 3MIHH PO3MIpy 00’ €KTa,
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MOXJIMBaA 3MiHa Horo ¢opmu. Sk BiioMO, 31 3MIHOK 3MICTOBHOTO HaBaHTAKCHHS
(iHpOpMaATHUBHOCTI) 3MIHIOIOTHCS M €eMeHTH, Ki (OPMYyIOTh YMOBHE NMO3HAUYEHHS
[1]. 3miHa SKICHUX XapaKTEPUCTHK 00’€kTa KapTorpadyBaHHS YIPOJOBK 3aJaHOTO
4yacy 3yMOBIIIO€ 3MiHY ()OpMH YMOBHOTO 3HaKy. Skmio 0o0’ekT kaprorpadyBaHHs Ha
BHU3HAUEHOMY BIJIpi3Ky yacy HaOyBa€ 1HIIMUX SKOCTEH, TO 17 BIJOOpasKeHHS MPOLECy
TaKUX BIIMIHHOCTEH CTBOPIOIOTH aHIMaliio 3MiHU ¢opmu. Hampukiazn, 3a meBHHI
Yac piyka MOCTYMOBO MEPECUXae, 1110 3yMOBIIIOE 3MIHY YMOBHOTO ITO3HAYCHHS.

Camo co0oro, 10 3a JOMOMOTOI BI3yaJIbHUX CIOCTEPEKEHh HEMAa€e 3MOTH
MIPOBECTH BUMIPHU Pi3HOYACOBUX 3MiH Yy (hopMmax moBepXxoHb. I1ig gac aHiMmarlii pyxy
YMOBHE TO3HA4YeHHS 3MIHIOE MICIIE€ CBOTO pPO3TallyBaHHS Ha KapTi, OTXKe 1 CBOI
KoopauHath. Bei mi 3MiHM HE0OX1IHO BHOCHTH B 0a3y naHuX. SIKII0, 3aCTOCOBYETHCSA
aHiMmarlis ¢Gopmu, TOIAl HEOOXITHO BHOCUTH 0 0a3uW JaHUX 1 XapaKTEPUCTUKHU
yMOBHOTro 3Haky. Ilicns meperysiny aHiMailii, KOpPUCTyBad MaTHUME 3MOTy
MPOJIMBUTHCS SIKICHI Ta KIJTBKICHI XapaKTEPUCTUKHU 00 €KTa 3 JaHUMU PO 3MIHY
YMOBHOI'O 3HAaKY.

3aBasku  TOSIBI  KapTorpadiuyHUX  KOMIT FOTEPHHMX  aHIMalid  BigOyJiocs
BIPOBA/KCHHS AUHAMIYHUX TpadiyHuX 3MiHHUX. Sk OyJio 3a3Ha4eHO, BC1 CTATHUYHI
rpadivHi 3MiHHI Ha0yBalOTh TAaKOX i 4acoBUW BUMIp. 3a TOMOMOIOI0 YOTO aHIMallii
JTO3BOJIMJIM 3MIHIOBATU OO €KTY, SIKHHM JOCIIKY€ETbCS, UM SIBUILY HOro Qopmy Ta
pPO3MIp, KOJIIp Ta HACHYEHICTh KOJIbOPY, BHYTPIIIHIO CTPYKTYPY 1 MOJOXKEHHS 3HAKY
Ha kapTi. B OuiblmocTi BUMAAKIB Mg BiJOOpaKeHHS Ha JHWHAMIYHUX KapTax
€KOJIOTTYHUX MPOOJIEM 3aCTOCOBYIOTHCS CIIOCOOM KapTorpadiuHOro 300paxeHHs, sKi
€ ToAIOHMMH J0 Ccmoco0iB TpaauiiiiHOI Kaprorpadii, aje Npu NPOEKTyBaHHI
JUHAMIYHUX CHOCO01B 300pakeHHsI OyJ0 BHKOPHUCTAHO CY4YacHI CIIOCOOM mepenadi
JTAaHUX, [0 BPaXOBYBAJIM IMHAMIYHI BIIACTUBOCTI.

Haituacrime BUKOPUCTOBYIOTHCS TaKi MPUMOMHU y criocobax kaprorpadyBaHHS
Ha JTUHAMIYHHUX €KOJIOTTYHHMX KapTaxX: 3MiHa KOJIbOPY SIKICHOTO (DOHY Ta TUIOUUHHUX
dbopm, nUHAMIYHI 1301HIT, AUHAMIYHI JHIAHI 3HAKH, JWHAMIYHI KapTorpamu 1
KapTojiarpaMu, apeaiu, crnocid JIuHaAMIYHMX 3HAYKIB. Piflie BUKOPHUCTOBYIOTH:
TOYKOBHM CIOCIO, AWHAMIKy JHIM pyxXy Ta JWHAMIYHI JIOKaJIi30BaHl1 Jiarpamu.
TakoX, TEOPETUYHO MOXKIJIMBE BUKOPUCTAHHS KIJIbKICHOrO ()OHY, ajie BIACTHBOCTI
00’€KTIB  BIJIOOpOKEHHS  €KOJIOTIYHOTO  KapTorpadyBaHHS HE  CHPHUSIOTH
BUKOPHCTAHHIO JIaHOTO CIIOCO0Y.

Po3po6iieHHs aHIMOBaHOI KapTH, SIK MPAaBHIIO, CKIATAETHCS 3 TPhOX YMOBHHX
eTamiB, BKIIIOYAIOYU nid2omosuuili, Ha SKOMY BH3HAYa€ThCS TE€Ma, METa, 3MICT Ta
NpU3HAYEHHS KapTH, CTBOPIOETHCS CBOEPIIHA TPOrpaMa KapTH Ta MaKeT KOMIIOHOBKH
kaptu. Ha nepwomy eram mporecy CTBOpPEHHS KapT BiIOyBaeThCs poOOTa B
nporpamMHoMy 3a0e3neueHHI ArcGIS BHKOHYeThCS ocTaTouHe OQPOPMIICHHS
eJIEMEHTIB MailOyTHBOI KapTu Oe3 3MillleHb. /Jpyauii €Tan MICTUTh MIATOTOBKY BCIX
JaHUX, K1 OyJIyTh BUKOPHUCTaH1 JJisl CTBOPEHHSI aHIMOBaHUX KapT Ta OOMpaHHS
TaUMIHTY JIJIs1 HalKpamoro cupuiHarts Gif-kapru.

BucHoBkwu.

JlocniauBIIM OCHOBHI AacIleKTH €KOJIOTIYHOI Kaprtorpadii, MOXHaA 3pOOUTH
BHCHOBOK, 1110 BOHA € Ba)XJIMBOIO rajy33i0 cydyacHoOi kapTorpadii B YKpaiHi Ta CBiTI.
Ha ocHOBI €KOJIOT14HOI KapTH NMPUUMAETHCS 3arajbHa OI[iHKa Ta aHajli3 BIAMOBITHUX
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TEPUTOPIATLHUX KOMIUIEKCIB PEriOHAIIBHOTO YU 3arajibHOJIEP)KaBHOTO 3HAYEHHS Ta
YXBAIIOIOTHCS pimieHHs. Och YoMy Ba)JIMBO 1 HEOOXiIHO 3abe3neunTd e(eKTHUBHI
IHCTPYMEHTH [UIsl TaKoro THUMIY BigoOpaxkeHHA g 300py, oOpoOieHHS Ta
BioOpakeHHs 1HGopMalii y BUTIAAL KapT. TakuMu iHCTpyMEHTaMu € reorpadivxi
iHpopMalliiHI CHCTEMH, K1 JO3BOJIAIOTH CTBOPIOBATH KAapTH TOYHUMH, JOCHUTH
NPOCTUMHU Y YHUTaHHI Ta 3pO3yMUIUMHU.

3aBasiku cBOiM MOXIHBOCTAM ['IC He OOMEXYEThCS SIKUMOCH OJHUM €TaroM
CTBOpPEHHSI KapTH, a (PaKTUYHO € IHCTPYMEHTOM JIJIsl BCHOTO ITMKIY CTBOPECHHS Ta
MIITOTOBKK  KapT HABKOJHUIIHBOTO CepeloBHINa 10 myOmikaiii. 3aBIsKu
PI3HOMAaHITHUM 1HCTPYMEHTaM 1 METOJaM BioOpaskeHHs 1H(opMalii mpo MiCLIeBICTh
I'lC Hagae mMMUPOKUNA CTIEKTP MOKIMBOCTEH B1IOOPAKEHHS MEBHUX JAAaHUX Ha KapTi,
MOBHICTIO MIATBEP/DKYIOYM TBEPJKEHHsI, 110 KapTa € MOJEJUII0 MICIIEBOCTI Ta il
BiloOpaxkeHHsIM. Po3BUTOK ekojioro-reorpadiunoi kaprorpadii 3a gonomoroto I'IC €
BKJIMBUM KPOKOM y CTBOPEHHI CUCTEMH NMPUHHATTS YIIPABIIHCHKUX PIIICHb.

Hananus ingopmariii y BUTIIAII TMHAMIYHAX KapT MOJETITY€E CIPUUHSTTS KapTh
Ta camoi iHdopmarlii Ha Hil, mae 3Mory 300pa3uTu Ta OUIBII HAOYHO MEpeaaTH
TEHJICHITIT 3MIHU SIBUII, IO JOCTIIHKYIOThCS y OyIb-SKUX MpOMDKKax dacy. [lpwm
IIbOMY caMa 1H(hOopMaIlisi 3aIUIIAETHCS HAOYHOK Ta 3pO3YMIJIO0 JIJIsi KOPUCTyBaya,
IO CIPOIILY€ YATAHHS KapTH.
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Abstract. Urgent environmental problems that are characteristic of the territory of Ukraine
are highlighted. The theoretical aspects of ecological cartography were highlighted, a review of
special terminology and the history of the emergence of this direction in cartography was carried
out, and already existing maps of ecological problems of Ukrainian and foreign editions were
analyzed for current ecological problems of Ukraine.
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Features of creating dynamic ecological maps and dynamic presentation of ecological data
using computer technologies are considered. The main ways of depicting environmental problems
on dynamic maps are given. The design and compilation of dynamic maps of ecological problems of
Ukraine in the GIS environment and the main stages of creating a dynamic map are reflected.
Keywords: environmental problems, environmental mapping, dynamic cartographic images,

ArcGIS, dynamic map.
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Abstract. Sports tourism is one of the areas of active recreational activities in the structure of
mass leisure development. Ensuring sports tourism requires finding and substantiating new areas
for hiking routes, expanding the training base with new suitable facilities, and finding new areas for
competitions in various types of sports tourism. Anthropogenic mining landscapes are one of the
potentially promising areas in Ukraine. In the work for the purposes of sports tourism, they are
considered the example of the territory of Kryvyi Rih. In the article description of mining
landscapes of Krivbass region is expounded for the aims of sporting tourism. All of basic types of
obstacles are rotined, the estimation of level of their complication is given, developed
recommendation on the use of mining landscapes in sporting tourism.

Key words: mining landscapes, sports tourism, technogenic tourism, hiking tourism, mountain
tourism, speleological tourism, cycling tourism.

Introduction.

The aim of the work is to assess the potential of anthropogenic mining
landscapes of Kryvyi Rih for the purposes of sports tourism. The main tasks were to
characterize the prerequisites for the development of sports tourism on the basis of
anthropogenic mining landscapes, assess the nature and complexity of individual
anthropogenic mining landscapes and their components for various types and forms
of sports tourism, and develop proposals for sports tourism in the region.

Main text.

The Kryvyi Rih region is characterized by a long process of development of iron
ores and granites (128 years), which led to the formation of all known taxa of
anthropogenic landscapes. A separate class of anthropogenic landscapes is industrial,
which is divided into factory and mining subclasses.

Denisyk G.I. notes that Kryvbas is the most unique region, in terms of
recruitment and territorial structure of anthropogenic mining landscapes [1]. In the
relatively small territory of Kryvyi Rih (4.1 thousand km2) the most diverse groups
of mining anthropogenic landscapes were formed. The region is a modern unique
landscape - almost all known varieties of man-made landscapes of Ukraine are
spatially connected here. The most valuable objects for sports tourism are
anthropogenic mining landscapes - dumps, quarries, mine dips, open mine cavities,

ISSN 2663-5712 67 www.sworldjournal.com



755
ey

SWorldJournal Issue 14 / Part 1 \r@ ,,;\J\

and sludge dumps of the Mining and Processing Plant [2, 3]. All these landscapes are
characterized by stony or loamy-sandy substrate, significant steepness of slopes (20-
45° and more), high-grass thickets, dense and sparse forest, piles of boulders, gravel
roads, quarries in the presence of rocks, small hilly surface steep wells of mine dips
up to 50 m deep, vertical and cascading underground passages of mines to a depth of
100 m and more, the presence of horizontal galleries, etc.

To assess the potential of anthropogenic mining landscapes for the purposes of
sports tourism, standard types of sports tourism in Ukraine are taken as a basis, which
is classified and categorized by the Federation of Sports Tourism of Ukraine (FSTU).
The used methods are tested and recognized in Ukraine, and their application for the
assessment of anthropogenic mining landscapes for sports tourism was carried out in
Ukraine for the first time.

1. Potential of anthropogenic mining landscapes for hiking. When assessing the
complexity of transitions in hiking, 2 groups of obstacles are taken into account -
local (river crossings, passes, peaks, ridge traverse, canyon) and long (vegetation,
swamps, screens, and moraines, sands, snow, water rafting). The surface of the
anthropogenic mining landscapes of Kryvyi Rih has only 2 obstacles out of all these
obstacles (Table 1). These obstacles are long - overcoming areas with diverse
vegetation and rocky surfaces.

Table 1.
Assessment of barriers within anthropogenic mining landscapes

Characteristics of the obstacle and its Presence among mining anthropogenic
complexity landscapes of Kryvyi Rih

Prolonged obs

tacle - vegetation

N/C (easily passable forest). The forest runs
along paths or easily without them

Rare forests (savannah type) on the surface of
40-80-year-old rocky dumps. Significant
spread

1A (medium passable forest). The presence
of densely overgrown areas, undergrowth

There is, but such areas are very limited, so to
gain a continuous distance of several kilometers
is problematic

1B (tall grass). Hidden in the grass slope
irregularities, depressions, stones, slope
steepness not less than 20 °©

The main obstacle. Block and gravelly surfaces
of iron ore dumps. Continuous transitions reach
0.5-6.0 km

A long-standing obstacle is scree

N/C (small, sloping). The stones are small,
the slope is 15-20 °

Almost absent due to the design significant
steepness of the dumps in 30-35°

1A (medium, inclined). "Living" stones up
to 1 m in size, slope steepness up to 25 °,
individual insurance

Limited distribution for the previous reason -
the initial steepness of the slopes of the dumps
corresponds to steep surfaces

1B (small, steep). The talus is "alive", the
steepness of 30-40 °

The main obstacle due to the predominantly
gravelly substrate of the surfaces of slopes and
plateaus of stony heaps

2A (medium, steep). "Living" stones up to 1
m in size, slope steepness 30-35 °, individual
insurance

The main obstacle, common, at considerable
distances (up to 1-2 km), is inherent in young
dumps

Author’s development
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Thus, the anthropogenic mining landscapes of Kryvbas are characterized by
initial and medium complexity. Under conditions of a certain complexity within the
mountain anthropogenic landscapes of the region, all types of sports and tourism
activities can be carried out: 1) training of beginners before categorical hikes in
another area; 2) competitions in hiking equipment on dumps; 3) planning and
conducting experimental sports trips - non-category and category I complexity.

2. Potential of anthropogenic mining landscapes for the purposes of mountain
tourism. The main obstacle for mountain tourism is overcoming the pass within the
mountain range. It is clear that this cannot be on the plain, but anthropogenic mining
landscapes can be considered for the purposes of mountain tourism. The main forms
are the use of anthropogenic mining landscapes for training and competitions in
mountain tourism. The slopes of the dumps, the rocks of the sides of the quarries, and
the rocks of the cliffs of failed wells can be used. These mining anthropogenic
landscapes should be taken as analogs of mountain slopes and pre-pass takeoffs.

Within the slopes of rocky dumps, it is possible to model approaches and
overcome mountain passes of low categories N/C, 1A, and 1B. Individual and group
movement techniques are practiced here in connection with anchor insurance, work
with an ice ax, self-restraint on scree and grassy steep slopes, and overcoming light
rocks on the walls of quarries. Complex and steep (25-50° and more) rocky slopes of
quarries and dip wells are suitable for training railing insurance on hooks, descents,
and ascents with insurance. Such conditions simulate the complexity of scree areas of
passes 2A-2B of complexity categories.

3. Potential of GPAL for the purposes of speleological tourism. Speleotourism
involves overcoming complex horizontal and vertical natural caves. Within the
mining anthropogenic landscapes of Kryvyi Rih, analogs of natural caves were
formed - gallery and to a greater extent vertical mines with horizons. Mine - a set of
vertical wells (trunks, logs) and working horizontal galleries. The depth of old and
abandoned mines reaches 100-300 m, working up to 1540 m in depth and exceeding
any natural caves in Ukraine in depth. The potential wells for speleotourism are the
rock wells of the mines above the trunks and the produced space. Experimental
descents of some mine mining anthropogenic landscapes allowed us to assess their
potential for speleotourism (Table 2).

Table 2.
Estimation of obstacles within the cavities of mining anthropogenic landscapes
Characteristics of the obstacle and its complexity Presence of anthropogenic landscapes of
Kryvbas among mining areas
I the category of complexity. Wells no more than | Vertical simple failure wells with a depth
40 m deep and easy to pass, dry. Horizontal caves | of 40-60 m. The following 2 wells are
with water and narrowings. Total depth 20-100 m | known. 1 shallow shaft of a flooded mine
2A category of complexity. Wells can be with | Vertical mine passages (underground

water, horizontal caves with an open siphon. Total | passage, shafts) with horizontal sections
depth 40-180 m and wells. There are 3 such open mines in

Kryvbas

Author’s development
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Potentially in the Kryvbas region can be identified more complex man-made
caves - 2B, 3A, and even 3B categories of complexity (up to 600 m). However, their
presence requires experimental verification - passing and re-evaluation. However, the
well-known is already enough to organize experimental speleotouristic trips of I-II
categories of complexity. It is also possible to use Kryvyi Rih mines for the training
process.

4. Potential of anthropogenic mining landscapes for cycling tourism. Cycling,
like all other types of tourism, also involves overcoming the control distance (in km)
and certain obstacles. Obstacles almost repeat those adopted in hiking, but also take
into account such characteristics as the features and substrate of the road surface and
cross-country terrain. For cycling tourism within the anthropogenic mining
landscapes can be recommended - scree of dumps with slopes and vegetation. The
assessment of these obstacles repeats the same estimates of complexity as for hiking
(Table 1).

A special coefficient is used to estimate the road surface, which varies from 0.8
to 2.5. Areas difficult for cycling in Kryvyi Rih are common on the surfaces of rocky
dumps and quarry roads. The degree of complexity of roads within mining
anthropogenic landscapes 1s estimated by us as average (Table 3).

Table 3.
Estimation of the coefficient of road surface within mining anthropogenic
landscapes
coverage ratio Presence of anthropogenic landscapes of Kryvbas among mining areas.
Characteristics of the road
1,0 Gravel driveways to the dump and to the quarry. Trails and virgin surfaces
of dumps. Distributed slightly
1,3 Rocky and gravelly dump and quarry roads, virgin surfaces of dumps.
They are widespread
1,6 Rocky and gravelly dump and quarry roads, virgin surfaces of dumps with
large irregularities. Significant distribution over long and continuous
distances (up to 2-3 km)

Author’s development

An important indicator for assessing the sportiness of mining anthropogenic
landscapes for cycling is the coefficient of the intersection of the terrain (from 0.8 to
1.4). This takes into account the difference in altitude in neighboring areas, which are
overcome along the route. Kryvyi Rih mining anthropogenic landscapes were
assessed by us as high (Table 4). The main landforms that complicate the cycling
route are dumps, quarries, sinkholes, and hollows with terraces. The slope of the
slopes of these mining anthropogenic landscapes is marked by the highest value of
the steepness of the rise - 2.0, as the steepness of the slopes varies between 15-45°.

Characterizing the coefficient of altitude gain, we note that the relative height
differences within Kryvbas, under conditions of frequent alternation of mining
anthropogenic landscapes can be brought to altitude - if desired from 200 to 1000 m.
The coefficient of altitude will increase from 1.0 to 1.4 ( at the maximum - 2,8). At
the same time, due to the fact that the mining anthropogenic landscapes of Kryvbas
are located on the Eastern European Plain, the absolute marks of the earth's surface
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do not exceed 200 m and the depth in the quarries below sea level is not more than -
250 m.
Table 4.
Estimation of the coefficient of the intersection of the relief within the mining

anthropogenic landscapes
Coefficient of intersection Presence of anthropogenic landscapes of Kryvbas among mining
areas
1.0 - rugged terrain, height | Low (height up to 20 m) and medium (20-50 m) iron ore and
differences of 30-50 m granite dumps, failure funnels and hollows up to 50 m deep,
shallow quarries, terraces of dips
1,2 - average terrain, height | High (50-100 m) iron ore dumps, medium failure funnels (100
differences of 50-100 m m), shallow quarries
1,4 - rugged terrain, height | Ultra-high (100-130 m) iron ore dumps and sludge storages, deep
differences of 100-200 m failure funnels (up to 150 m), medium, deep and ultra-deep
quarries (up to 365 m)

Author’s development

The described level of complexity of the intersection of relief, road surface, and
complexity of obstacles within mountainous anthropogenic landscapes of Kryvbas
allows organizing the following types of cycling activities - competitions in cycling
equipment, trial, cross, mountain bike competition (mountaineering, mountaineering)
VI categories of difficulty, to carry out experimental training trips on the weekend.

5. Potential of GPAL for climbing purposes. Climbing - passing purely rocky
routes. The main requirements for rock climbing trails are the presence of short or
long trails (15-30 m), which are held on time, individually or in conjunction with or
without insurance (bouldering). According to domestic assessment methods, the
degree of complexity of free climbing is divided into 6 grades - from I (very easy) to
VI (extremely difficult).

Kryvyi Rih quarries are an excellent base for two forms of climbing - training in
mountaineering techniques and competitions. The rocks in the quarries are mostly flat
surfaces of crystalline rocks with a slope of 45-90° - the so-called berms of terraces in
working and closed quarries and simple sides of old iron ore quarries. There are many
places to start climbing in Kryvbas, access to the quarry rocks is free, and most of the
quarries are located within the city limits. The degree of complexity of individual
quarry rocks varies from I to IV categories (very light, light, medium, heavy).
Therefore, Kryvyi Rih quarries as a kind of mining anthropogenic landscapes have
significant potential for serious sports climbing.

Summary and conclusions.

Kryvyi Rih mining anthropogenic landscapes are generally suitable for hiking
(hiking, biking, and caving), training, and competitions in almost all types of sports
tourism (except skiing and water). The complexity of the anthropogenic mining
landscapes of Kryvbas is mainly initial and medium. Approbation of the provisions
mentioned in the article requires the advertising of the sports and tourism potential of
the region and the organization of pilot (experimental) activities.
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Anomauin. Y oauili cmammi 00cniodxcylomvbcsa — ocodaugocmi 3acmocysanus Bee-Bot 6
ocgimuvomy npoyeci. Ilpoananizoeano ochoeui ¢yukyii pobomu 3 Mmini-pobomom Bee-Bot.
Busnaueno ooyinohicmos 3acmocy8ants cneyianbHux memMamuyHux noaie-mapuipymusamopie ma ix
BNIUB HA PO3BUMOK Oimell. Bcmanoeneno, o 6npo8adicenHs MiHI-poOoOma «po3ymMHa DON*CIIKA» 8
0C8IMHIO  OIANbHICMbL O00NOMOJICe OIMAM AKMUBHO NPAYIO8AMU HA 3aHAMMI, NIOSUWYUMND
KOHYeHmpayiio yeazu ma AKiCMb 3anam simoeyeanHs mamepiany. /[onomoodice po3eunymu nociune
MUCTIEHHS, NPOCMOPOBY VABY, BMIHHA CKAA0AMU ANCOPUMMU MA 3AKPINUMb EMIHHA PAXY8amu.

Knwuoei cnosea: Bee-Bot, «posymna 60dcinka», memamuune noie-mapuipymusamop,
eleMenmu YnpasninHa pooomom.

Beryn.

CydacHi JITH )KUBYTh Y €MOXY aKTHBHOI 1H(QOpMaTH3allil Ta KOMIT'IOTepHU3allli.
TexHiyHl MOCATHEHHA JeAaii IIBHIALIE TNPOHHUKAIOTH Yy BCl cdepu JHOACHKOT
KUTTEIISUIBHOCTI Ta BUKIMKAIOTh 1HTEpeC AiTel 10 cydacHol TexHiku. B 21 ctomiTTi
3HMKJIO Oarato mpodeciii, TeXHOJOrii 3MIHIOIOTh PUHOK Tpali, TOMY JIIOAWHA
MaiiOyTHHOTO TOBMHHA BMITH CaMOOPraHi30BYBAaTHUCh, CAMOHABYATHUCH, BOJIOAITH
ocHoBamu IT-TexHosoriii, 3HaTH 1HO3eMHI MOBHU. CTPIMKO 3MIiHIOIOTBCS Mpodecii:
OJIHI BIIXOJSTh B MUHYJIE, 3 SIBJSIOTHCS HOBI 1 1Ie¥ mpouec Oyae NpooBKYyBaTHUCh,
TOMY BYHMTHUCH TPOTITOM JKUTTS, OMIAHOBYBAaTH HOBI HaBHUKH OyJe aKTyaJlbHUM HE
OJHE ASCATHUIITTSA. [1]

Po3Butok VYkpaiHm Ta NpUMHATTS 11 10 €BPOINEMCHKOTO MPOCTOPY BHUMArae
JESKUX 3MiH, sIKI 3a0€3MeuyloTh BUCOKUN piBeHb XKUTTA. OMHHUM 13 CTpaTeTiuyHUX
HaIpsIMiB, TOKJIMKAHUX 3a0€3MEUYUTH HOBY SIKICTb OCBITH BIJMIOBITHO JO CY4YacHOTO
eTamy pO3BUTKY CYCIIJIbCTBA, 3a3HaYCHA 1H(POpMATU3AIlisl CUCTEMHU OCBITH [2].

Mera iHdopMarm3aiii OCBITH — MIJABUINCHHS ii SKOCTI BIJAMOBIHO JO BHUMOT
Cy4acHOTO CHUIKyBaHHsA. UuM paHillle AUTHHA CTaHEe OCBOIOBATH OCHOBHU POOOTH B
iHpopMariiitHOMy CcepeoBHIll, THM TMPOCTIiIIe i OCBOITM BCl TOHKOII Ta
npemMyapocTi 1H(opmaniiHux 3aco0iB, 0 B MailOyTHbOMY MOE CTaTH OCHOBOIO
Moro ycmimHocTi. Ha nymky akagemika bukosa B. FO., iHdopmartuzaiiisi B OCBITI
CTaHE CIPaBXHBOIO PEBONIOLIEI, «OCKUIBKM (DYHKIIIOHYBAaHHS OCBITHBOI Tally3l
CIpSMOBAaHO HE MPOCTO Ha (GOpMyBaHHS HOCIS 3HaHb, a HacaMIlepel, TBOPYOi
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0COOMCTOCTI, SIKa BMI€ 3aCTOCOBYBaTH HaOyTi 3HaHHS W yMIHHS, MpAIIOBATH 3
iHpopMaliiHUMK pecypcaMu JUIsl TOAAJIBIIOI YCHIITHOT AiSUIBHOCTI Yy OyAb-siKii
chepi CyCIUIBHOTO XKUTTS, BIACHE - JJIsl IHHOBAIIITHOTO PO3BUTKY CYCHIILCTBA» [3].

OCHOBHMH TEKCT.

VY peanbHIil TpakTUIll JOMIKLJIBHOI OCBITH TOCTPO BITYYBAETHCA HEOOXIIHICThH
oprasizaiiii poOOTH 3 PO3BUTKY 1HTEpECy A0 POOOTOTEXHIKM 1 OYATKOBUX HABUYOK
nporpamyBaHHs. I3 3anpoBapkeHHsIM HOBOI yKpalHCBKOI IIKOJIM, TAKOXK 3aKJIAJIECHO
KoHUenito po3Butky STEM-ocBiTH, OZHUM 13 HAPSAMKIB SIKOi € poOoTOTeXHIKa [4].
Crorogai 3MICT JONIKIJIBHOI OCBITH OpraHiYHO IIOB’s3aHui 3 imesmu  Hosoi
YKpaTHChKOI IIKOJIM: BiH 3a0e3Meuy€e HACTYIHICTh MIXK JOLIKIJIBHOIO Ta OYaTKOBOIO
OCBITOIO B yMOBAX IIKUIbHOI peOpMH.

OCKUIbKH aKTyaJbHICTh 100 (POpMyBaHHS OCHOB MPOTrpaMyBaHHsS 3HAYYIA y
CBITI, TO BIPOBAKEHHS Ta peajizailisi pOOOTOTEXHIKH Y JOIIKUILHINA OCBITI € JJOCUTh
JIOPEYHOI0, OCKIJTbKY BOHA!

- € 9yJI0BUM 3aCO00M JJIs IHTEIEKTYaIbHOTO PO3BUTKY TUTHHH,

- JIO3BOJISIE ~ TIeJarory  MoOyayBaTH  OCBITHIO  JisUTBHICTH Ha  OCHOBI
1HMBIAYaJIbHUX OCOOJIMBOCTEN KOXHO1 AUTUHU, IIPHU SKIM cama JUTHHA CTae
aKTUBHOIO Y BUOOP1 3MICTY CBOET OCBITH, CTA€ CY0'€KTOM OCBITH;

- (hopmye MOYATKOBI HABUYKH MPOTPAMYBaHHS;

- (¢opmye TMi3HABAIbHY aKTUBHICTh, CHPUSE BUXOBAHHIO COILIAJIbHO-AaKTUBHOI
0CcOo0HUCTOCTI, (POPMYy€E HABHUYUKH CHUIKYBAaHHS Ta CIIBTBOPYOCTI;

- o0'emqHye Tpy 3 TMI3HABAIBHOK ISUVIBHICTIO, HAAAIOUW JUTHHI MOXKJIUBICTH
eKCIIEPUMEHTYBATH Ta TBOPUTHU CBIH CBIT, /I HEMAE MEX.

Posrnssnemo Bee-Bot (po3ymHa O/KiKa) SK €JIEKTPOHHY ITpallKy vy
HaB4aJbHOMY mporieci. Bee-Bot - 11e ManieHbkuii poOOT, CTBOPEHNUN aMEPUKAHCHKOIO
KoMmraHiero Terrapin crieniagibHO JJii pAaHHHOTO HAaBYAaHHS Ta PO3BUTKY aiTeil. Bee-
Bot akTBHO BUKOPHUCTOBY€ThbCA B OCBITHIX mporpamax CIIA 3 2005 poky. Takox
Bee-Bot BmpoBajkyloThb B OCBITHBOMY mHpouect kpaiHu €pponu. CroBanbka
Pecmy0mika akTHBHO 3aCTOCOBY€E HOTO B IOMIKUTHHHUX 3aKJIagax OCBITH [5].

[IporpamoBanuii MiHi-poOOT "Po3ymHa Omxinka" Mae JOOPO3UUNIUBHUIA TH3aMH.
Bin naramye Omxoiny 31 ckiaaeHuMu Kpuiamu. Bee-Bot mae MillHy KOHCTPYKIIiIO,
BUTOTOBJICHUI 3 MaTepiaiB, [0 HE BUKIMKAIOTH aJieprii, Ta € aOCOIIOTHO OE3MeYHIM
y BUKOpPHUCTaHHI. SICKpaBUil KOJIBbOPOBUN AM3aiiH Ta MOXKJIMBICTH 3amporpaMyBaTH
oinpme 40 xomaHI ojHOYacHO. MiHI-poOOTOM Jierko KepyBaTu. EneMeHTH
yIpaBJiHHSI pOOOTOM pO3TAIllOBaHI Ha CIMHII Ta YEPEeBIl «OHKOJIM» - 1€ KHOMKHU
«BIEpEN», «Ha3aq», «IMOBOPOT HABO» Ta «IOBOPOT HAIPaBO», «3alyCTUTH
porpamy», «OUYUCTUTH MaM'sTb». 3a JOMOMOIOI0 KHOMOK YHPABIIHHS JITH MOXYTb
3a1aBaty "OKOJI" MapIIPyT PyXYy.

I'pa 3 «Po3yMHOW0 O KIIKOIO» BYUTH JITEH CTPYKTYpPOBAHOI MisIIbHOCTI,
pPO3BUBA€E YyABY, MPOMNOHYE Macy MOXJIMBOCTEH M BUBYEHHS MPUYMHHO-
HACJI1JIKOBUX 3B’SI3KIB: JTUTHHA BUMTHCSI OPIEHTYBATUCS B HABKOJIHUIIIHBOMY IPOCTODI,
TUM CaMHM pPO3BHBAETHCS IPOCTOPOBA OpIEHTAIllsl JOIIKUIbHUKA. PoOOT Buaae
3BYKOBI Ta CBITJIOBI CHUTHAQJIM, NPHUBEPTAIOYM YyBary JiTed Ta poOjsuu rpy Iue
SCKpaBilIO. Y TpOIeCi BUKOHAHHS ITPOBUX 3aBJaHb IUTHHA BYUTHCS CKIIAJATH
HAWIPOCTIMI JIHIAHI aJTOPUTMH, 10 y CBOIO YEPry IUCIUIUIIHYE po3yM, (Gopmye
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CUCTEeMHMI MIAXiJl Ta aJrOpPUTMIUYHE MHCIEHHS, SIKE € ONepaliifHo 0a3010 BCIX
METO/IIB Ta MPUHOMIB 0OpOOKH Ta BUKOPUCTAHHS 1H(PopMaIlii.

Jlns  CTBOpEeHHS  pI3HUX  OCBITHIX curyamii 3  poborom  Bee-bot
BUKOPUCTOBYIOThCSL ~ PI3HI  ITpOBI  TOJISI -  CHeMiaJdbHI  TEMaTU4Hl  MOJIs-
Mapuipytuzaropu (kwmMmkn):  «l'eomerpuuni  ¢irypu» (Puc. 1) (po3BuBae
CHOPUMHSATTS KOJIbOPY, popmMu, Beanunnu), «OctpiB ckapOiB» (Puc. 2) (BukoHaHuii y
BUTJISAJII MpATChKOi KapTH), «Depmay (Puc. 3) (3HalioMuii aiteit 13 )XUTTAM Ha depMmi,
pPI3HMMHU BHJIaMH TBAapWH Ta CUIBCHKOTOCHOJAPCHKUX KYyJbTyp), «Micto» (Puc. 4)
(ckmamaeMo HECKJIaAHI HporpaMu JUisl MiHI-poOOTa 3 BUKOPHCTAHHSAM JOPOXKHIX
3HaKiB), Ta 6araTo 1HIIUX.

A\
mme
=
C

Puc.1 Temamuune none-mapwipymuzamop Puc.2 Temamuune none-mapuwipymuzamop
«l'eomempuuni ghicypur» «Ocmpie ckapoie»

Puc.4 Temamuune none-wapwipymusamop
«Depmayn «Micmo»

BpaxoByroun nocBig BukopuctaHHs Bee-bot B 0OCBITHBOMY mpolieci KpaiH
€Bponu, BapTO JAOTPUMYBATUCS TMOCIHIJIOBHOCTI BHUKOPUCTaHHS CHEI1aJbHUX
TeMaTuyHuX nomiB [5]. HaBuanHs BapTO moumHaTH 3 poOOTH Ha 6a30BOMY KUJIUMKY.
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Ile mpo3ope nozne. Ha HboMy HeMae 300pakeHb, ajie BOHO PO3JALIEHE Ha CEKTOPH —
IIICTHAIUATh KIITHHOK. Po3Mip OnHIE] KIITMHU — M'ATHAALAT, Ha M'STHAILSTh
caHTUMETpPiB. BUKOpHCTaHHS TakKoOro KWJIMMKa JI03BOJUTH BHPILIYBAaTH OCBITHI
3aBJaHHS 3 OyIb-1KOi TEMaTUKH 3 OyaAb-IKOi OCBITHROI oOjacti. MoxkHa
BUKOPUCTOBYBATH BUpPI3aHI KAPTUHKH, K1 MIAKIAJAIOTHCS MiJ MPO30py IUIBKY, IO
MPUKpIIUIeHa 10 Mojs. BukopucTtaHHs 1rpoBUX TMOJIIB MEPETBOPIOE POOOTY 3 MiHI-
poOOTOM Ha 3aXOILTIOI0YY TOJI0OPOXK.

Mini-po6orta Bee-bot MoxkHa BUKOPUCTOBYBATH SIK B 1HAMBIAyalbHiM, Tak 1 B
IpyNHoBi JiSIBHOCTI, SIK YacTUHY 3aHATTS, 1 SK CaMOCTIHY rpy. SKicTb
BUKOPUCTaHHA MiHI-poOoTa «Po3yMHa Omxo0a» Mae OyTH TOPEUYHOIO Ta MOIUIHHOIO,
100 BIUIMB TEXHOJIOTII MaB HE JIMIIIE PO3BAXKAILHUH, a i po3BUBatounii epexr. Tomy
MiHI-pOOOTIB BapTO BUKOPHCTOBYBATH y KOMIUICKCI 13 TpajuIiiHUMU GdopMamMu
HAaBUaHHSA, CTaHJAPTHUM HAOYHUM MarepiajoM, pealbHUMHU O0'€KTamMH, IO
CTHUMYJIIOIOTH TIOBHOIIIHHUI PO3BUTOK NOIIKUIBHAT. HaBiTh HETpHBase 3acTOCYBaHHs
JI03BOJIsSIE MOTUBYBATH JITEH.

BukopucTaHHs y MenaroriyHid MNpakTUIl MiHI-poOOTa CHpHUSE€ BUPIIICHHIO
0aratboXx 3aBJaHb BCEOIYHOTO PO3BUTKY JOLIKUIbHUKA!

- PO3BUTOK JIOTTYHOT'O MUCIICHHS

- PO3BHUTOK BMIHHS CKJIAJ]JaTH aJITOPUTMH;

- PO3BHUTOK IMPOCTOPOBOI OPIEHTAIIIT;

- 3aKpiIJIEeHHS BMIHHS paxyBaTH;

- OCBO€EHHS MPaBHJI JOPOKHBOTO PYXY;

- (hopmyBaHHS MOBJICHHS JITEH;

- PO3BHUTOK JIpiOHOT MOTOPUKH;

- PO3BUTOK KOMYHIKaTUBHUX HAaBMYOK JITE€H, CTBOPEHHS JPYXKHIX B3aEMHH Yy

rpymi.

JIst MOCATHEHHS BCiX IUX SKOCTEH y AUTHHH, HABYAHHS 3 BUKOPHCTAHHIM MiHi-
pobora Bee-bot moTpiOHO mpoBoauTH noeranHo. Croyatky OyJaeMO BYUTH JiTed
opieHTyBaTucs Ha MiouuHi. [loTpibHO mpoBecTu Oecigy Mpo Te, 1O PoOOT
NepecyBaeThCcsl BIEpE]d, Haszajd, JiBOpYydY, MpaBopyd. JlaBaTu AITAM 3aBAaHHS Ha
BUKOHAHHSI OJHOTO-JBOX XOJIB. YCKJIaJIHEHHSI ITPOBUX 3aB/laHb B1JI0YBA€ThCS 3a
pPaxyHOK IMOCTYNOBOTO 30UIBLIEHHSI KUIBKOCTI XOJIB poOOTa MO IrPOBOMY MOJIO Ta
M1JIKJIFOYEHHS TTOBOPOTIB.

Hactynuuit eranm — migxkimrodeHHss MoBH. JIJisi 1bOTO Kpamie BYMTH JITEH
KOMEHTYBaTu cBOi Jii. [ToTiM 1iTH mepexosaTh BiJl Ty4YHOI MOBU y BHYTpIIIHIO, 0€3
npakTUuyHUX Mii. [legaror BucTymnae y poji unutada mporpamu, a JIiTh «IePecyBarOTh
«O1KOITY» ITPOBUM TOJIEM TIIBKU MOTIISIOM, IPOPAXOBYIOYU MapPIIPYT.

HactynHuii etan — BUNTH JITEH YUTATH MIpOrpamy, sika BXKE 3arrcaHa Ha KapTIli
3a JIOTIOMOT'OK0 CTP1JIOK.

Jlam — HaBYaHHS JITEH CaMOCTIMHO 3aIMCYBaTH Mporpamy Ha apKylll narepy, i
BXKE MICIS LBOTO MPOTPaMyBaTH «PO3yMHY Omkoiy». Takum YMHOM HaBYAIOTHCS
MOJICJIFOBAaHHIO MPOCTOPY 3a JOMOMOrol0 rpaiyHOro 3Haka, TOOTO, BCl pyXH, SIKi
BUKOHYBAaTHME pOOOT, JITH KOAYIOTh CHMBOJIIYHO.

[licns omaHyBaHHS [JITBMHM BCIX ULHX €TalmiB MOXHA NEPEXOAUTH [0
BUKOPHCTAHHS TEMAaTUYHUX KAJTUMKIB.
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OTxe, BpaxOBYIOUH JOCBIJ BUKOpHUCTaHHS MiHI-poOoTa Bee-bot B ocBiTHHOMY
npoueci CIIIA Ta kpain €Bporu, MOXHa CKa3aTy, 1110 BUKOPUCTAHHS y TI€AaroriyHii
IpakTUIll LHOr0 podOTa CHPUSATHME BHUPINICHHIO 0aratbOX 3aBllaHb BCEOIYHOTO
PO3BUTKY JTUTHHU-TOIIKUILHUKA, MIIBUIIICHHIO SIKOCTI OCBITHBOTO TIPOIIECY.

BuchHoBok.

BpaxoByroun MBHUIKICTh PO3BUTKY TEXHOJIOTTYHOIO MPOTPECY, MOKHA CKa3aTH,
10 3aCTOCYBaHHS MiHi-poOoTa «Po3ymHa O/KiJIKa» B OCBITHROMY MPOIIECT MOXKE
BUCTYyNaTh sK 3aci0 3aJydyeHHs JOLIKUIBHAT JO OCHOB 1H(pOpMaliiHO-
KOMYHIKaTUBHUX TEXHOJIOTIH. Bukopucranus MiHi-pobota «Po3ymHa OmKITKa» Y
OCBITHBO-BUXOBHOMY TIpOIIECI € OJHUM 13 €(EKTHBHUX CHOCOOIB ITiIBUIICHHS
MOTHBAIlIl Ta 1HAUBIAyaTi3alii HaBYaHHS IITEH, PO3BUTKY iX TBOpUMX 3I10HOCTEH,
CTBOPEHHS CHPUATIMBOTO €MOILIITHOTO (POHY, BUKJIMKA€E BEITUKUN 1HTEpeC y JiTeH, a
AKIIO € IHTEepec, TO 3'ABUThCS OakaHHsS BBIOpatu B cebe 1 HOBY iH(OpMAIIiiO.
[Ipaktuka kpain €Bponu Ta CIIIA nokasye, o npu CUCTEMaTUYHOMY BUKOPHUCTaHHI
IHTEpaKTUBHUX TEXHOJOTIM pa3oM 13 TpaJMI[IHHUMH METOJaMH HaBYaHHS
e(EeKTUBHICTh POOOTH 3 AITHbMHU 3HAYHO MiJABUILY€THCA.

Brakaro, 110 JOLUIBHO BOPOBAJAUTH B OCBITHIO JISUTHHICTH JaHE 00JIaHAHHS,
SAKE JIOMOMOXKE JITSAM aKTHUBHO MpallOBaTU HAa 3aHATTI, MIABUIIATH KOHIIEHTPAILIIO
yBaru Ta sIKICThb 3alaM’STOBYBaHHs Marepiany. HaBuaHHs JiTel HOMIKIIBHOTO BIKY
cTaHe O1JIbII 3aXOIIIOIYUM.
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Abstract. This article examines the features of the use of Bee-Bot in the educational process.
The main functions of working with the Bee-Bot mini-robot are analyzed. The expediency of using
special thematic field-routers and their impact on children's development is determined. It is
established that the introduction of a mini-robot "smart bee" in educational activities will help
children work actively in the classroom and increase concentration and quality of memorisation of
material. It will help to develop logical thinking, spatial imagination, the ability to compose
algorithms and strengthen the ability to count.

Keywords: Bee-Bot, "Smart bee", thematic field-router, robot controls.
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THE PEDAGOGICAL CONDITIONS OF THE FORMATION OF DIGITAL
COMPETENCE OF FUTURE LAW ENFORCEMENT OFFICERS IN THE

PROCESS OF PROFESSIONAL TRAINING
NEJATOI'TYHI YMOBH ®OPMYBAHHSA IIM®POBOI KOMIIETEHTHOCTI
MAWBYTHIX TIPABOOXOPOHIIIB Y ITPOIIECI ®AXOBOI IIATOTOBKA
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Jlyeancokuii hayionanvrul ynieepcumem imeni Tapaca lllesuenka,
m. I[lonmasa, eyn. Kosans, 3, 36000

Anomauin. Buodineno o3uaxu, nepeeacu uUKOpUcCMAawHs neoazoziunux ymos. Haeederno
3a2anbHi  UMO2U NPOQecilinoi Ni020MmosKU KYPCAHMI8 3 BUKOPUCMAHHAM NeO0a20ciYHUX VMO8
dopmysanns yughposoi komnemenmuocmi. Ilpedcmasieno 102iKy po3poONieHHsl, YRPOBAONCEHHS,
OMiHKM AKOCmMI  neoazo2iunux ymoes.: 06rpyHmyeaHHﬂ ma p03p06ﬂeHHﬂ neoazo2iuHux ymoe,
VIPOBAOICEHHS Neda202iYHUX YMO8 Y npoyec npo@eciinoi nio2comosKu, aHauiz e@exmueHocmi
neoazo2iunux YMOoe6. Haeseoeno pes3yibmamu OuiH}08(1HHﬂ excnepmamu pi3Hux neoazo2iunux ymoe,
CHPAMOBAHUX HA (PopmysanHs yugposoi komnemenmuocmi. B axocmi excnepmis eucmynunu 26
BUKIAOAYI8 YHIGEpCUMEMIB, VUACHUKIB HAYKOBO-NPAKMUYHUX KOHGepeHyill 3 npobaem npogeciinoi
ocgimu. Budineno nedacociuni ymosu ¢hopmysanns yu@dposoi KoMnemeHmHOCmi MauOymHix
npaeooxoponuie y I’lpOb}@Ci qbaxoeoi' nio2omoeKu: d)OpMyeaHH}l Momueauii' 00 3ACmocCy6aHHA
yugposux mexuono2ill y npoghecitiniti  OiANbHOCMI MA  PO3YMIHHA  8a20MOCMI  Yupposoi
KOMNEemeHmmuocmi Ons Kap ’€pH020 3pOCMAaHHA npaeooxoponuie; 30azauenns 3Micmy HABYANIbHUX
oucyuniin iHgpopmayiero, CNPAMOBAHOI0 HA ONAHYBAHHS MAUOYMHIMU NPABOOXOPOHYAMU CUCTEMU
3HAHbL NpPo CyMHiCMb uuqbpoeux mexuwzoeiﬁ, Haéymm;z HUMU 6MIHb | HABUYOK 1/1/;000 i
Npakmu4HocO BUKOPUCMAHRHA, CIMEBOPEHHS CNPUAMIU6020 L;ugbpoeoeo 0CBIMHBbO2O cepedoeuma ons
d)OpMyeaHH}l L;uqbpoeoi' KOMNnemenmHocmi Maﬁ6ymnix npaeooxoponuie.

Kniouosi cnosa: yugposa romnemenmuicmo, yugposi mexwonozii, neoaso2iuHi ymosu,
Maubymui npasooxoponyi, ¢haxosa nio2omosxa.

Beryn.

BigmoBimno 1o «lIlomoxennss mpo BH3 MBC» [1], ocHOBHOIO METOO
nismeHOCTI BH3 € 3a6e3nedeHHst yMOB, HEOOX1THUX JIJIS OTPUMAHHSI 0Cc000F0 BHIIIOL
OCBITH, IIJATOTOBKA (1)ax1Bu1B JUIsL  OpraHiB 1 m):[posmmB MBC, inmmx opranis
BUKOHABYOI BJIQJH, MIAMPUEMCTB, YCTAHOB Ta OpraHizaIliii YKpaiHu. YpaxoByOUH,
o npeameTHoro obnactio crerianbHocTe 081 «IIpaBoy», 262 «IIpaBooxopoHHa
TisUTBbHICTEY» € (haxiBii y cdepl mpaBa B JAEp>KaBHUX 1 MPUBATHUX CEKTOPAX, MOCTAE
aKTyajabHe MUTaHHS (GOpMyBaHHS B TakuX (HaxiBILiB HU(POBOI KOMIETEHTHOCTI, 0€3
JOCTAaTHBOTO PIBHS SIKOT HEMOKJIMBO BUKOHAHHS PO eciiiHX 000B’ A3KIB.

Mera ctarti — TEOPEeTUYHO OOIPYHTYBAaTHU MEAAroriuHi yMOBH (HOpMYBaHHS
u(ppoBOi KOMIETEHTHOCTI MalOyTHIX MPaBOOXOPOHIIB Yy Tporeci (axoBoi
M ATOTOBKHU.

OCHOBHMUII TEKCT.

[Tepmr 3a Bce 3a3HaYMMO, 11O MMiJ MOHSTTSIM «II€IaroriuHi YMOBW» MH OyJIeMO
PO3YMITH OOCTaBHMHHM, IO TMPSIMO YH OINOCEPEIKOBAHO BIUIMBAIOTH Ha MPOIIEC
npodeciitHoi MmiaroToBKH 3700yBauiB OCBITH. IXHE 3aNMpPOBAIKEHHS YMOKIMUBIIOE
peatizalliio MoTeHIiany 3MICTy, (OopM, METO/IIB Ta 3aCO0IB OCBITHHOTO MPOIECY IS
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BUPIIIECHHS IEBHUX 3aB/IaHb Ta BIUIMBAE Ha KOMIIETEHTHICHUI PO3BUTOK CTY/IEHTIB.
3a3HauMMoO, 110 TEAaroridyHi YMOBH MOKJIMBO KiIacH(iKyBaTH 3a O3HAKaMU:
1) cepenoBuilie BIUIMBY Ha TMENAroriuyHy CUCTEMY, SBHUIIE, MpoLeC (30BHIIIHI:
MPUPOJHI, COIIabHI, KYJIBTYpHI TOIIO; BHYTPIIIHI: HaBYaJIbHI, MOpPaJbHI,
TICUXOJIOT1YHI TOIIO); 2) XapakTep BIUIMBY Ha MEAAaroTiuHy CHUCTEMY, SIBUIIE, MPOIIEC
(00’exTHBHI 200 HOPMATUBHO-TIPABOBI: OCBITHI CTaHAAPTH, MPOTPaMH, MOCTAHOBH,
PO3IOPSKEHHST TOIIO; CyO €KTHBHI: OCOOMCTICHA BaroMiCTb METH OCBITHBOTO
npoiiecy); 3) ocoOIMBOCTI 00’ €KTa BIUIUBY Ha MENAaroriyHy CUCTEMY, SIBHILE, MPOIIEC
(3arajpHi: €KOHOMIYHI, KYJbTYpHi, COIlajdbHI ToOIO; crnenudivnHi: reorpadivxi,
€THOKYJIBTYPHI1, MaTepiajabHi TOIIO) [2, c. 8 — 14].
[lenaroriyni ymoBu (opMyBaHHS LHUQPPOBOi KOMIETEHTHOCTI MalOyTHIX
MIPABOOXOPOHIIIB MU PO3TJISJAEMO SIK B3a€MOIIOB’s3aHI OCOOJMBOCTI OpraHizaiii
ocBiTHROrO Tmpouecy y 3BO Ta cyKynHICTh 00’€KTUBHUX MOXIJIHMBOCTEU, 3MICTY,
dbopM, MeToniB, 3ac00iB HABYaHHS, ILI0 YMOXJIMBIIOIOTH YCHIIIHE (POpMyBaHHS
1M (HPOBOT KOMIIETEHTHOCTI 3700yBaviB OCBITH B IIpoiieci PaxoBOi MiArOTOBKH.
BoHu BmnmBamTh Ha JUHAMIKY (DOpMyBaHHS THOCEOJIOTIYHOTO, MOTHBAIIMHO-
IIHHICHOTO,  JISUIBHICHO-TEXHOJIOTIYHOTO  Ta  Pe3yJabTaTUBHO-PE(ICKCHUBHOTO
KOMITOHEHTIB IU(PPOBOT KOMIIETEHTHOCTI MaltOYTHIX TPABOOXOPOHIIIB.
[Hakme kaky4u, MeAaroriuHi YMOBU PO3IIIAIAEMO SIK CYKYMHICTh YMHHHUKIB
KOMIIETEHTHOCTOTO  PO3BUTKY  CTYJIGHTIB B  YyHIBEPCUTETI Ha  OCHOBI
B3a€MOIIOB’SI3aHUX 1 B3aEMO3YMOBIIEHUX 00CTaBHH OCBITHHOTO MPOIIECY .
[Toromxyemocs 3 M. densgeBoro, 10 MeJaroriydi yMOBU BapTO PO3TISIATH SIK
CUCTEMY, IO BHUOYJOBYETHhCS Ha «Cy0’ €KT-CyO’ €KTHIN» B3aeMOIl Ta Mae TpHU
miicuctTeMu: 1) JISUIBHICTh BUKIIAJada; 2) OTPUMAaHHS 3HAHb CTyJIEeHTamu; 3)
1H(QOpMaIiHO-KOMYHIKallIiHE ~ CepeOBUIIE 1 CHIBOpalsg Ta CHIBTBOPYICTb
BUKJAa4YiB 1 cryAeHTiB. Omxe, TMeaaroriyHi yMOBH  OXOIUTIOIOTh:  CTaH
3a0e3nmevyeHocTi 3aco0aMM  HaBYaHHS, 30KpeMa CydacHUMHU  1H(opmaliiHo-
KOMYHIKallItHUMU ~ cUCTeMaMH  (peCypCcHE  cepeloBHINe),  MpodecopchKo-
BUKJIQJAIbKUN TOTEHITIAN;, e(PEeKTUBHICTh MEXaHI3MY YIPAaBIIHHS IIUMH PECypCaMH
(TEXHOJIOTTYHUMH 1 JIFOJCHKUMHU), HASBHICTh BIIMOBITHOTO HAYKOBO-METOJIMYHOTO
3a0e3neyeHHs Tomo [3, ¢. 190 — 191].
Y mpoueci aHamizy HAyKOBUX JDKEpeNl BUJUIMMO OCHOBHI IepeBaru
BUKOPHUCTAHHS MeJaroriYyHuX YMOB:
® MPEACTABISIIOTH TEBHI TPAaBWIA, AJTOPUTMHU KOMIIETEHTHICHOTO PO3BHUTKY
CTY/ICHTIB;

® IIiABUILYIOTh €()EKTUBHICTH OCBITHHOTO IIPOIIECY;

® YMOXJIUBIIIOIOTh BUKOPUCTAHHS Pi3HI (POpMH, METO/IIB 1 3aCO0IB HaBYAHHS, Y
T. 4. B yMOBax 3MIIIAHOTO HAaBYaHHSI.

BigmoBinao no «IlonokeHHS PO BUKOPUCTAHHS TEXHOJOTINA JMCTAHIIIHOTO
HAaBUYaHHA B OCBITHROMY Tipomeci JlyraHcbkoro nep>KaBHOTO YHIBEPCUTETY
BHYTpimHIX crnpas iMeHi E.O. [lizopeHka», OCHOBHUMH 3aBIaHHSMU BHUKOPUCTAHHS
TEXHOJIOT1M JUCTAHIIITHOTO HAaBYaHHS B OCBITHROMY IPOIEC] € HACTYMHI: CTBOPEHHS
CIPHUATIMBUX yMOB IS HaOyTTa 3100yBayaMM OCBITM BMIHHS Ta HaBHUYOK
CHUCTEMATUYHOTO JAJIbIIOr0 MPOQeCcIfHOr0 CaMOBIOCKOHAJEHHS BIAMOBIIHO [0
o0paHOi CHemiajdbHOCTI, HABYAJIBHOI MPOrpaMu 3 BUKOPUCTAHHSIM TEXHOJIOTIH
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JUMCTAHIIITHOTO HAaBYaHHS; 3a0e3MedeHHs 1HIUBIIyani3ailii HaB4aHHsS BIJIMOBIAHO J10
OCBITHIX TTOTpeO 3700yBaviB OCBITH; IiIBUIICHHS SKOCTI Ta €()eKTUBHOCTI HaBUYaHHS
Croc0O0M 3aCTOCYBaHHS Cy4yaCHUX OCBITHIX TEXHOJIOTIH [4].

Buninumo  3aranbHi  BUMOTM  MpodeciiHOi  MIATOTOBKM  KypCaHTIB 3
BUKOPHUCTAHHAM IMEAaroriyHuX yMmMoB (popmyBaHHSA HU(POBOI KOMIETEHTHOCTI: HE
CYNIEpPEUUTH, TOEIHYBATUCSA 3 3arajbHOIO JIOT1KOIO (haXxOBOI MiATOTOBKH KypCaHTIB
cneriansHocTet 081 «IIpaBox» [5], 262 «IIpaBooxopoHHA MISITEHICTEY [6]; CIpHUSITH
HassBHUM BHMOTaM 1 TPHUHIIMIIAM peajizallli OCBITHBOTO TMpOIECy, 30KpeMa B
KOHTEKCT1 peaji3ailii METOJlIB, METOAUK Ta CyYaCHHUX TEXHOJOTIH MPaBOOXOPOHHOI
JUSITBHOCT1, CUCTEMHOTO MiAXOAY JO BUPIIICHHS 3aBllaHb 13 3a0€3ME€UeHHS MpaB 1
CBOOO/I JIIOJIMHU, ITyOJII4HOT O0€3MeKH 1 MOPSAJIKY, 3aCTOCYBaHHS CIELIATIbHOT TEXHIKH,
CrellaIbHUX, OIEpPaTUBHUX Ta OINEPATUBHO-TEXHIYHUX 3ac00iB, 3A1HCHEHHS
OMepaTUBHO-PO3IIYKOBOI JisSIILHOCTI [5; 6];

» MaKCUMaJIbHO 3a0e3leduyBaTH peaiizallito pisHux (popm, MeToiiB i 3aco0iB
npodeciiiHOro CTaHOBJICHHS B yMOBaX 3MIIIAHOTO HABYaHHS (3a3HAYUMO, 1110
METOI0 BUKOPHCTAHHS TEXHOJOTIA MHUCTAHIIMHOTO HaBYaHHS B OCBITHBOMY
mpoleci € PO3MIMPEHHS JOCTYyMy JO0 SKICHOTO HaBYaHHS Ta peami3allis
IHHOBAIIIHHOT CKJIaJIOBOi OCBITHBOTO TMPOIIECY B CIIOCIO 3acTOCYyBaHHS
CyYaCHUX TEXHOJIOTIH JUCTAHIIWHOTO HABYAHHS 3a OCBITHIMHU IporpamMamu
MIJITOTOBKH [4]);

» TIOKpaIyBaTH SKICTh (DaxoBOI MATOTOBKH 3700yBadiB OCBITH B KOHTEKCTI
HaOyTTs HUMHU 3arajbHUX 1 CHELaJbHUX KOMIIETEHTHOCTEH, MpOorpamMHuX
pe3yibTaTiB HaBYaHHS, OB’ SI3aHUX 3 JOCTATHIM PIBHEM PO3BUTKY LU(POBOL
KOMIIETEHTHOCTI.

[ToromxyeMocs Takoxxk 3 €. XpUKOBUM, SIKMH  BUJIUISE€  BIACTUBOCTI
MEJaroriYyHuX yMOB: CIIPSIMOBAHICTh Ha OpraHi3alliio NeJaroriqHoi JsiIbHOCTI, TOOTO
BOHM MAalOTh TMPaKTUYHY, HOPMATUBHY CIPSMOBAHICTh;, CIPSMOBAaHICTh Ha
MIIBHUIICHHS €(pEeKTUBHOCTI MeAAroriyHo1 JIsJIbHOCTI; TeIaroriuHi YMOBH HE MOXKYTh
CYyNepeyuTH TNPOsBY NEAAroriyHUX 3aKOHOMIPHOCTEH, NMPUHIMIIB Ta MPABUI; iX
OOTpYHTYBaHHS Tependavyae MOEAHAHHS EMIIPUYHUX Ta TEOPETUYHHUX MPOLEIyp
HAyKOBOTO  JIOCHI/DKCHHS;  BIANOBIAHICT,  BMMOTaM  HAyKOBOi ~ HOBHU3HH
(BMOKPEMJICHHS Yy JIOCHIPKEHHI MEBHUX MEJaroriyHuX yMOB MAa€ CEHC, SIKIO BOHU
MICTSTh HOBE HAayKOBE 3HAHH:); IMOBIpHICHUHN XapakTep 3a0e3ledeHHs pe3yJbTary
NEeAaroriyHol MisIbHOCTI (TIearoriudi yMOBH, SIK 1 MEaroriydi CUCTEMHU B IIJIOMY,
HE MOXYTh TapaHTyBaTH OTPUMAaHHA I[I€BHOTO pe3yJbTaTy, aje MiJBUIIYIOTh
IMOBIpHICTh HOTO JOCSATHEHHS); JIOKaJbHUI XapakTep 3acTocyBaHHsS (y CTPYKTypi
NEeAaroriyHoro 3HaHHS HAMOLIBII MIMPOKHM XapakTep MaroTh 3aKOHOMIPHOCTI Ta
OPUHLUIMY, OUIbII BY3bKUH XapakTep MaroTh MEaroriuyHi MpaBuia, Ie OUIbII
BY3bKUH, JIOKAIBHUIA XapakTep MaroTh yMOBH) [7, c. 15].

OTxe,  y3araJbHUBIIM  OCHOBHI  TEOPETUKO-METOJAOJOTIYHI  3acaau
KOMIIETEHTHIHOTO  PO3BUTKY  CTYJACHTIB 13  BUKOPHUCTAHHSIM  BIJMOBIJHHUX
MeJaroriYHuX yMOB, BUJIUIUMO JIOTIKY PO3POOJIEHHS, YIIPOBAKEHHS, OIIHKU SKOCTI
MeJaroriyHuX yMOB BIJMOBIAHO 10 TMOCIIIOBHOCTI peajizallii Hamoi poOoTH:
OOTpYHTYBaHHS Ta PO3pOOJICHHS MEAAroriYyHUX YMOB, YHPOBAIKEHHS MEJaroriyHux
YMOB y Mipoiiec npodeciiHoi MArOTOBKH, aHalll3 €)eKTUBHOCTI MEJAroriYyHuX YMOB.
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3 MeTO0 po3pO0JIEHHS aBTOPCHKUX MEJAroriyHuX yMoB (popMyBaHHs HU(POBOI
KOMIIETEHTHOCTI MailOyTHIX MPaBOOXOPOHIIB Y paMKaxX KOHCTAaTyBaJbHOI'O €Tamy
EKCIIEPUMEHTY OYJI0 peajli30BaHO OIIHIOBaHHS EKCIepTaMH PI3HUX IeJaroriaHuX
YMOB, CHpSMOBaHUX Ha (OpMyBaHHS BIAMOBIIHOI KOMIETEHTHOCTI. B sKocTi
excrieptiB Buctynmim 26 HIIIT 3BO, yuacHuKIB HayKOBO-IIPaKTUYHUX KOH(EpEHIIIH
3 mpobieMm mpodeciiHol OCBITU. Yy pe3yJbTaTl aHallizy HHU3KHU JUCEepTalliiHUX
JociKeHb Mu BimiOpanu 10 megarorivHux yMoB Ta MOMPOCHIIN €KCIIEPTIB OLIIHUTH
CIOPOMOXHICTh LHMX YMOB 11070 (opMyBaHHS LHPPOBOI KOMIETEHTHOCTI 3a
HAaCTyTHUMU BapiaHTaMU BiJIIIOBIJICH:

1 6an

6anun 6anu banis

Pucynok 1 — ExcnieprHa ouninka negarorivnux ymoB popmyBanus uugponoi
KOMIIETEHTHOCTI

Mu BUIUIHAIN HU3KY MEJaroriYHUX YMOB Ha MiJCTaBl MOMEPEHIX JTOCTIIKEHb 1
HassBHOTO TIE€JAaroriyHoro JocBiay: I. 3aiydeHHs MaillOyTHIX MPaBOOXOPOHIIIB JI0
oprasizaiii Ta MpPOBEACHHS HAYKOBHX 3aXOJIB 13 BUKOPUCTaHHSAM LHUQPPOBOI
nigTpuMky; II. oprasizaimisi caMOCTiiHOI pOOOTH KypCaHTIB 13 BHUKOPUCTAHHSM
3ac00iB 1U(POBUX TEXHOJOTIH (BUKOPUCTAHHS PECYpCiB MEpEeki I1HTEpHET IS
oprasizaiiii caMoCTiifHOI poOOTH CTYACHTIB, poOOTa 13 €IEKTPOHHUMHU HaBUYaJILHO-
METOJAMYHUMH MaTepiajiaMyd (€JIeKTPOHHI MiIPYYHUKH, HABYAIbHI TMOCIOHUKH,
CJIEKTPOHHI HaBUYalibHI KYypCH, CIOBHUKH, CJIOBHUKH, CHIIUKIIONEIIl), OHJIANH
KOHCYbTYBaHHS cTyAeHTiB); III. HaGmmwkenns mpormecy ¢axoBoi MiATOTOBKH
KypcaHTiB /10 Npo¢eciiHOi MISUIBHOCTI, Y T. Y. 3 BHUKOPUCTAHHSM MPaKTUYHOI
MIArOTOBKY (03HAOMYO1, HABYAJIBHOI Ta cTaxyBaHHs); [V. akryamnizauis cy0’eKTHOI
MO3ULIi CTYAEHTIB Yy mporeci QopMyBaHHA IU(POBOI KOMIIETEHTHOCTI; V.
dbopMyBaHHS MOTHBALIi J0 3aCTOCYBaHHS LU(POBUX TEXHOJOTIHA Yy mpodeciiiHii
JISJIBHOCTI Ta PO3YMIHHS BaromMocTi IU(GPOBOI KOMIIETEHTHOCTI JJIsi Kap €pHOro
3pOCTaHHS MPaBOOXOPOHINB; VI. 30araueHHs 3MICTY HaBYAJIbHUX JUCIUILIIH
iH(dopMaIli€ro, COpSIMOBAHOI Ha OIMAHYBAaHHS CTYJACHTAMH CHUCTEMU 3HaHb PO
CYTHICTh IU(POBUX TEXHOJOTIHA, HAOyTTS HUMHU BMIHb 1 HABUYOK IMOAO il
npakTUyHOro BuKOopuctanHs; VII. popMyBaHHS y KypCaHTIB YCTAHOBKH Ha aKTHUBHY
Mi3HaBaJbHY JISUIBHICT YEpe3 3aCTOCYBaHHS CY4YaCHUX OCBITHIX 1 IU(POBUX
texHosorii; VIII. cTBOpeHHs MO3WTUBHOTO IICHXOJIOTIYHOTO KIIMaTy Yy IMpoIect
peamizaiii 3mimanoi ¢opmu HaBuaHHs;, [X. CTBOpEHHS CHPUATIMBOIO IU(GPOBOTO
OCBITHBOTO cepesioBuIlia st popmyBaHHs UGPOBOI KOMIIETEHTHOCTI KypCaHTiB; X.
3aJlydeHHS MalOyTHIX MPaBOOXOPOHIIIB JI0 AKTMBHOI HAaBYAJIbHOI KOMYHIKaIlli 3
1HGOpMaIIHHO-KOMYHIKAIIHHOIO MATPUMKOIO.

Pesynbpratu onutyBaHHS eKCrepTiB HaBeneHo B Tabmmi 1.
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Taoauus 1 — Bignosigi ekcnepTiB 11010 BAKOPUCTAHHS NeAATrOriYHUX YMOB
I 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14
I, 0 1 1 2 2 2 2 2 1 2 | | 2 1
I 3 2 3 3 3 3 2 2 2 2 1 3 3 2
v, 2 2 2 3 2 2 3 1 2 2 3 2 2 2
V) 0 1 1 1 2 2 0 1 2 2 1 0 1 0
VI, 3 2 3 3 3 3 2 3 2 3 3 3 3 3
VII| 3 3 3 3 3 3 3 1 3 2 3 3 2 3
VIIT] 3 0 1 2 1 3 1 2 0 3 0 2 3 2
IX) 3 1 3 2 3 1 3 1 2 3 3 2 3 3
X 3 2 3 3 3 3 3 2 3 3 2 3 2 3
Xl 2 1 2 2 1 2 2 1 2 2 1 2 2 2
15 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | ¥
XII) 1 1 1 2 2 2 1 1 1 1 1 1 35
KIII| 3 3 1 2 2 2 2 2 3 3 3 2 62
KIV| 2 1 3 3 2 3 2 3 2 3 2 2 58
XV/| 1 1 1 0 1 1 0 2 1 0 2 0 24
KVI| 3 2 3 2 3 2 3 3 3 3 3 2 71
VII, 3 3 3 3 3 2 3 2 3 2 3 2 70
VIIT] 1 1 1 2 3 2 3 2 3 0 3 1 45
KIX,| 3 3 1 3 3 1 1 3 0 2 2 2 57
XX| 3 3 3 3 3 3 3 3 3 2 3 3 73
(KXI| O 2 2 2 0 0 0 2 2 2 1 1 38

VY Tabmui pAIKY BiAMOBIAAIOTH MEJArOTIYHUM yMOBaM, CTOBMII — BIATOBIISIM
pecrionAeHTiB. OcCTaHHIN CTOBHEIL — CyMa BIAMNOBiJEH PECMOHNEHTIB MO KOXKHIM
neAaroriyHii yMoBi.

OTxe, BUIISEMO TMEAAroriudi yMoBu ¢GopMyBaHHsS IUPPOBOI KOMIETEHTHOCTI
MaiOyTHIX MPaBOOXOPOHIIIB Yy Mpo1ieci paxoBoi MiArOTOBKHU:

e (QopmyBaHHA MOTHBAIlll JO 3aCTOCYBaHHS IM(PPOBUX TEXHOJIOTIH Y
npodeciiiHii AISIBHOCTI Ta PO3YMIHHS BaromMocTi HUGPOBOT KOMIIETEHTHOCT1 JIJIst
Kap’ €pHOTO 3POCTAHHS TPABOOXOPOHIIIB;

e 30arayeHHs 3MICTYy HABYAJIBHUX JUCIUIUIIH 1H(OpMAIli€0, CIPSIMOBAHOIO HA
OTMaHyBaHHS MaWOyTHIMH TPABOOXOPOHIIMU CHUCTEMH 3HaHb TMPO CYTHICTh
MpOBUX TEXHOJIOTIM, HAOYTTS HUMHU BMIHb 1 HAaBHYOK IOAO ii TMPAKTUYHOTO
BUKOPHUCTAHHS;

® CTBOPEHHS CIPHUSTIMBOTO IHMQPPOBOTO OCBITHHOIO CEpPEAOBHINA IS
dbopmyBaHHs U(POBOT KOMIIETEHTHOCTI MaiOyTHIX MPABOOXOPOHIIIB.

3a3Buuail B MeAarorivyHid HayIl po3pi3HAIOTH PI3HI BUAM MEJArOriYHUX YMOB:
IICUXOJIOTO-IEIAroT14HI, 1110 BIUIMBAIOTh HA KOMIETEHTHICHUN PO3BUTOK YYaCHUKIB
OCBITHBOTO TIPOLIECY; AMAAKTHYHI, M0 YMOXIIUBIIOIOTH BUOIp (opM, METOMIB,
3aco0iB 1 3MICTYy HaBYaHHsS 3ajylsl peaiizaiii MeTH Ta 3aBAaHb JOCIIIKCHHS,
OpraHizaiiifHo-me aroriydi, IO PO3KPHUBAIOTh TI€BHI 3aXOJM TUIAHYBaHHS Ta
peaiizaliii OCBITHLOTO IPOIIECY.
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VY nHamiii poOOTH MM HE CTaBUMO 3a METY BHJAUIATH PI3HI BUIW MEAAroriyHUX
yMOB. Mu ckopillie TOBOPUTHMEMO TMPO MOKJIMBOCTI iXHbOI iHTErpamii. ¥ mpboMy
acmekTi 3BepraeMo yBary Ha inei B. boOpuibkoi, sika Okpecioe pi3HI MOXKIUBI
HAnpsIMKUM MaiOyTHIX (haxiBIiB B KOHTEKCTI HU(POBI3alii OCBITU: YHIPOBaHKEHHS
BCTYIHOTO KYpCy 3 OCHOB 1H()OpPMATHUKH; BKJIIOYEHHS METOJIOJIOTIYHOTO 3MICTY
iHGOpMaTUKA Yy HaBUYajbHI MpOrpaMu, IO 3a0e3MedyloTh BUBYEHHS (DaxoBHUX
JUCHMIUTIH HaBUYaJbHOIO IUIaHy; MEperjsia 3MICTy (PaxoBUX METOAUK (yBEACHHS
MOJIYyJIIB, IO Mepen0adarTh BUKOPUCTAHHS ITU(PPOBUX TEXHOJOTIN; yI0CKOHATICHHS
iH(hOopMaIIfHOT CKIAA0BOI HABYAJIBHUX MpOrpaM, IIbOBE MPU3HAYECHHS SKUX —
BUBYEHHS HOBUX 1H(GOpMAIIHHUX TEXHOJOTrIM Ta TEXHIYHUX 3ac00iB HaBYaHHS,
pO3po0OKa CHenKypciB, CHelceMiHapiB, 1Mo 0a3yrThCs Ha 3aCTOCYBaHHI ITU(POBUX
TEXHOJIOT1M, pO3BMBAIOTh 3HAHHS 1 HABUYKM BUKOPUCTaHHS KOMII IOTEPIB Y
npodeciiiHo-nearoriyHii cdepi; NpoeKTYBaHHS 1HAMBIAYATbHOT HAYKOBO-A0CITHOT
poOOTH Ta CaMOCTIHHOI [ISUIBHOCTI CTYACHTIB, IO mependadae 0OOOB’SI3KOBE
BOJIOJIIHHA ITU(DPOBUMHU TEXHOJOTIAMH (TIPOTATOM YCIX POKIB MIATOTOBKH CTYICHTIB)
[8, c. 59 —60].

3a3HaYMMO TaKOX, [0 MU 3BEPTAEMO yBary TaKoXK Ha IeIaroridyHi yMOBH, SIKi
3a pe3ysbTaTaMH EKCIIEPTHOTO OI[IHIOBAaHHS OTpPUMalM JOBOJI BHCOKI Oamu.
BBakaemo, 1m0 BOHM YacCTKOBO MOXYTh OYTH IMIUIEMEHTOBaHI B aBTOPCHKI
negaroriydi ymoBu  (GopmyBaHHS — 1U(POBOI  KOMIIETEHTHOCTI ~ MalOyTHIX
paBooXOpoHUIB. Tak, OepeMo 10 yBaru mpouec opraHizailii caMOCTIHHOT PoOOTH
3100yBayiB OCBITH 3 BUKOPUCTAHHAM 3ac001B IU(POBUX TEXHOJIOT1H; OPIEHTYEMOCS
10 HaOMMKEHHS 1npouecy (axoBoi MIATOTOBKA KypCAaHTIB 10 HpoQeciiHol
IISIBHOCTI, y T. Y. 3 BUKOPUCTAHHAM MPAKTUYHOI MIATOTOBKU (O3HANOMUYOI,
HABYAJIBHOT Ta CT@XXyBAaHHS); CIPHUIEMO CTBOPEHHIO MO3UTHUBHOTO TCHXOJOTIYHOTO
KJIIMaTy y mpoIieci peanisariii 3Mianoi GopMu HaBYaHHS.

BucnoBku.

Po3pobneno  o3HaueHHs meAarorivHuX ymoB  (opmyBaHHS — 1U(DPOBOI
KOMITETEHTHOCTI MalOyTHIX IPaBOOXOPOHIIIB SK B3a€MOIIOB’S3aHUX OCOOJMBOCTEH
opranizaiiii ocBiTHROro npoiecy y 3BO Ta cykynHOCTI 00’ €KTUBHUX MO>KJIMBOCTEM,
3micty, ¢GopM, METOIIB, 3aco0iB HaBYaHHSA, 10 YMOXJIUBIIOIOTH YCIIIIHE
dbopmyBaHHS TM(PPOBOI KOMIIETEHTHOCTI 3/00yBadiB OCBITH B Ipoiieci ¢axoBoi
MITOTOBKU. Y Pe3yJbTaTi eKCIIEPTHOIO OIIHIOBAHHS PO3p00JIeHO Mearoriuii yMOBH
dbopMyBaHHS IUPPOBOI KOMIIETEHTHOCTI MaiiOyTHIX MPaBOOXOPOHIIB: (HOpMyBaHHS
MOTHBAIII 70 3aCTOCyBaHHS LU(POBHUX TEXHOJOTIN y mpodeciiHild MiSIbpHOCTI Ta
pPO3yMIHHS BaroMoCTi MH(PPOBOi KOMIETEHTHOCTI JUIsi Kap €PHOTO 3POCTAHHS
MPaBOOXOPOHIIIB; 30aradeHHs 3MICTY HaBYAJIbHUX JUCHUIUIIH 1H(OpMAIII€LO,
CHPSMOBAaHOIO Ha OMaHyBaHHS MalOyTHIMH IPaBOOXOPOHIIMU CHUCTEMH 3HaHb PO
CYTHICTh IU(POBUX TEXHOJOTIA, HAOyTTS HUMH BMIHb 1 HABHYOK IIOAO il
NPAKTUYHOTO BUKOPHUCTAHHS; CTBOPEHHS CIHPUSTIUBOTO IU(GPOBOTO OCBITHHOIO
cepefoBumia a1 (GopMyBaHHS — HUEGPOBOI  KOMIIETEHTHOCTI  MaHOyTHIX
MIPaBOOXOPOHIIIB. YTIPOBAKEHHA PO3POOJICHUX TMENaroriyHuX YMOB B IPOIIEC
($haxoBOi MIATOTOBKHA IPABOOXOPOHIIIB CTAHE MPEAMETOM IMOJAIBIINX HAYKOBUX
JIOCJIIJIKEHD.
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Abstract. Features and advantages of the pedagogical conditions are highlighted. The
general requirements of the professional training for using the pedagogical conditions for the
formation of digital competence are given. The logic of developing, implementing, and evaluating
the quality of pedagogical conditions is presented: justification and development of pedagogical
conditions, implementation of pedagogical conditions in the process of professional training,
analysis of the effectiveness of pedagogical conditions. The results of evaluation of experts of
various pedagogical conditions aimed at the formation of digital competence are given. 26
university lectures, participants of scientific and practical conferences on the problems of
professional education acted as experts. Pedagogical conditions of the formation of digital
competence of future law enforcement officers in the process of professional training are
highlighted: formation of motivation to use the digital technologies in professional activities and
understanding of the importance of digital competence for the career growth of law enforcement
officers, enriching the content of educational disciplines with information aimed at future law
enforcement officers mastering the system of knowledge about the essence of digital technologies,
their acquisition of skills and abilities regarding its practical use; creation of a favorable digital
educational environment of the formation of digital competence of future law enforcement officers.

Key words: digital competence, digital technologies, pedagogical conditions, future law
enforcement officers, professional training.
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THE USE OF NON-VERBAL MEANS OF COMMUNICATION IN

TEACHING ENGLISH
BUKOPUCTAHHS HEBEPBAJIbHUX 3ACOBIB KOMYHIKAIIIT Y HABUAHHI
AHTJIICBKOI MOBA
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Anomauia. Cmamms npuceésyeHa SUKOPUCMAHHIO He8epOANbHUX 3ac00i8 KOMYHIKayii Ha
3auammsax 3 awnenitcokoi mosu. OOTPYHMOBAHO 3HAYEHHS 3Ac00i8 He8epOANbHOI KOMYHIKayii y
nepeoaui inghopmayii misxe mosyem ma peyunicuimom. Oxpecieno QyHKYii, AKi BUKOHYIOMb 3ACO0OU
HegepOaNbHOI KOMYHIKAYIl HA 3aHAMMAX 3 AHAIUCbKOI Moeu. Aemop axkmyanizye npoodnemy
BUKOPUCMAHHSL HCECMI8 MA MIMIKU YUumenem aHeaiticbKoi MOB8U Ni0 YAC HABYAHHA KepyBaHHS
KAACOM, HAOAHHSA THCMPYKYIU U000 BUKOHAHHSA 3A60aHb, 3a0e3neueHHs 360POMHO20 36 A3KY Ni0 uac
8i0N06I0I YUHs, a4 MAKONC NIO YAC (POPMYBAHHA THULOMOBHOI MOBIEHHEBOI KOMNemeHmHuocmi. Y
cmammi  po3ena0aeEmvbCss MONCIUBICMb BUKOPUCMAHHA Memody NOo8HOI Qizuunoi peaxyii Ha
3aAHAMMAX AH2NIUCHLKOI MOBU K NPUPOOHLO2O MemoOy ONAHYBAHHS MOB0I0, Oe PO3VMIHHI MO8U
nepeoye 206opinnio. O3HAYEHO BANCIUBICMb PO3GUMKY MINCKYIbMYPHOI KOMHEMEeHMHOCmI Y
KOHMEeKCMI pO3YMIHHA He8epOAIbHUX KOOI8 HOCII8 IHWOI KY1bmypu.

Kniouogi cnosa: 3acobou neeepbanbHOi KOMYHIKAYii, dcecmu, MIMIKA, HABYAHHS AHRTTUCHKOL
MOBU, MIJICKYTbMYPHA KOMNEMeHMHICMb, Memoo NOHOI (i3uuHOi peaxyii.

Beryn.

[TpobnemMaTKOO MOCHIKEHHSI 3ac00iB HEeBepOaTbHOI KOMYHIKAIll B PI3HUX
acrmeKTax 3aimanncs 6arato yKpaiHChKUX Ta MDKHApPOJIHUX HAayKOBIiB. HeBepbOanbHa
KOMYHIKAIlisi HE € HOBUM aCIEKTOM JOCHIPKEHHS KIHECHKH, aJKEe aHaji3 HayKOBOI
JTEpaTypH TO3BOJISIE CYUTH MPO Pi3HI aCMEKTH HEeBepOaThbHOI KOMYyHIKAIlii BUBYEHI
1 BUCBITJICHI B TPAISIX aMEPUKAHCHKUX Ta €BPOMEUCHKUX YUYCHHX: MPOKCEMIKA Ta
comiokynbTypHa KommereHTHicTh (E. Xoi), TOpIBHSAIBHI  JOCHTIKEHHS MOB
(E. Cemip), BUKOpUCTaHHS JKeCTiB y HaB4YaHH1 iHo3eMHUX MoB (K. I'pin, A. Xeiic, P.
Xon, JI. Ckpienep, K. I'oep, JI. ®inminc, C. Boatepc Ta iH). B 11boMy KOHTEKCTI
BapTO B3SATH JI0 yBard KOHIIEMIi 3apyOiKHUX JOCHIIHUKIB, SIKI BUSBISIOTH
cienudiky mnporecy ¢opMyBaHHS MDKKYJIbTYpHOI KkKommereHTHocTi (G. Chen,
D. Deardorft, K. Knapp, J. Knight, C. Kramsch, A. Moosmiiller i in.).

AKTyalbpHICTh CTAaTTi OOyMOBJIEHAa IIJIBUIIIEHUM 1HTEPECOM JI0 3aco0iB
HeBepOanbHOI KOMYHIKAIT y MIXKKYJIBTYPHOMY BUMIpPi, 30KpeMa, 10 BUKOPUCTAHHS
TaKuX 3ac001B HA 3aHATTAX 3 aHTJHCHKOI MOBH.

MeTo1o po3BiIKH € OOTPYHTYBaTH POJib HEBEPOATBLHUX 3aCO0IB CHIJIKYyBaHHS B
HAaBYaHHI aHIJIIACHKOI MOBHM, BHOKPEMHUTH IXHI (YHKIIT Ta MOMXJIMBOCTI IX
BUKOPHUCTAHHS Y HABUYAHHI aHTJIIHCHKOT MOBH.

OCHOBHMH TEKCT.

HeBepbOanbHa KOMyHIKallisl — 1€ CHoci0 CHUIKYBaHHsS Ta 0OMiHY iH(GOpMaI€lo,
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K1 3A1MCHIOIOThCS 0€3 BUKOPHUCTAHHS 3BHYalHOiI MOBHM. Taka ¢gopma CHiKyBaHHS
B1IOYyBA€THCS 3a JIOMOMOTOIO JKECTIB, MIMIKH, PyXIB TiJla W JACSIKHUX 1HIIAX 3aco0iB,
ajyie He BepOaIbHUX.

Huni wminuit psn Hayk 3aiiMaeThCsi BUBYEHHSM HEBEPOAIBbHOI KOMYHIKAIIii
JIIOJIMHYU Ha BCIX PIBHAX 11 )KUTTS Ta € CKIAJ0BOIO CEMIOTHKH — HAYKH, III0 BUBYAE BCI
3HAKW Ta CUMBOJIH, IO OTOYYIOTh JIoAMHYy. Hama mparsg nmpucBsiueHa 4acTUHI Ii€l
HAYKH, SIKa BUBYAE KECTH 1 )KECTOBI PyXH, )KECTOBI IIPOIIECH 1 )KECTOBI CUCTEMH, BOHA
HA3MBAETHCS KIHECETHKA.

Y 1960x pokax yueHuii AnbOepT MeliepabissH HayKOBEIlb MPUTOJOMIIMB
B1JICOTKOBUM CITiBBIJHOIIICHHSM IMOB1AOMIICHHS MOBIIA, e 100% indopmartii ckiagae
55% neBepOanbHI CKIaA0BI (MiMiKa, )KECTH, OJAT, TOIIO), 38% TOH roJioCcy 1 JuIle
7% BepOasibHe MOBIIOMIIEHHS (clioBa) [4].

[iero ¢opmysioro OyJi0 BCTAHOBJIEHO HOBY BiXYy Y BHUBUE€HHI HEBepOaIbHUX
3aco0iB KOMyHiKamii B pi3HUX cdepax, BCTaHOBIEHHI iX QYyHKIH, BUIIB Ta
0COOIMBOCTEW BUKOPUCTAHHS B OCBITHROMY ITPOIIECI.

BuxopuctanHas XKecTH Ta MIMIKH YYUTEIeM Ha 3aHATTAX 3 1HO3EMHOI MOBU
CTaJIu IPEAMETOM 0araTboX JOCTIIKEHD 3apyOKHUX YICHHUX, 30KpeMa

Buxopucrtansas >KecTiB Ta MIMIKM Ha 3aHATTAX 3 aHTIIHACHKOI abo 1HIIOI
1HO3€MHOI MOBH € HAJ3BHYAaHO aKTyaJlbHUM Ta €()EeKTHBHUM 3aCOO0M HAaBYAHHS.
Taxk, sxecTu Ta MiMiKa BUKOPUCTOBYIOTHCSI YUUTEIIEM JIJISl TOTO, 11100:

® KEpyBaTH KJIACOM;

® TIPUCKOPUTH TEMI pOOOTH;

® CKOpPOTHTH BepOabHI OSICHEHHS (0COOJIMBO HA TTOYaTKOBOMY €Tarll

BHUBUYEHHSI 1HO3€MHOI1 MOBH, KOJIM 3HAHb MOBH HEJIOCTATHHO a0U 3p03yMITH
BepOaIbHI MOSCHEHHS);

® [iepeJaTH 3HaYCHHS MOBHOI OJMHUIIL / TIOHATTS;

® J10JIaTH Bi3yaJIbHOI OTIOpH J0 BepOanpHOTO 3HAa4YeHHs [3, 11].

JlaBaiiTe pO3TIsTHEMO JesKi MPUKIIAIHU )KECTIB I KEPYBaHHSI KJIACOM Ha 3aHSTTI
aHTIIHChKOT MOBU. KOXEH y4YuTenh pPO3BHBAE BJIACHY KOJIEKIIIO KECTIB, fKa €
3po3yMina JJisi MOro y4HIB, a TOMY YYUTENb JIETKO OPraHi3oBye poOOTy B Kiaci
(Tabmums 1).

Taoauus 1 — [Ipukiaaam BUKOPUCTAHHS KeCTiB YYUTeJeM J1JIs Opraizauii
po0OTH KJIacy

BepOaJibHe MOBiIOMJICHHS JKeCTH BUMTEJIS
“Listen to me” Pyka npukiiajieHa 10 Byxa y4uTens
“All together. Repeat in chorus.” | XKect pykoro, sIkuii OXOILTIOE BCIX YUHIB
“Work on our own” JIONOHI ~ OKpPEeMO  BEpPTUKAIBHO, BEIHKUMHU
NaJIBIIMUA JOTOPH
“Get into two teams” Pyku po3BecTH IMPOKO B CTOPOHHU
“Sit down” KecT pykorw 10HHU3Y
“Work in pairs” 3’€IHATH JIOJIOHI pa3oM

SIk 3acBiguy€e MpaKTUKA, YIUTEITh MOXKE MOCITYTOBYBATHUCS KECTAMH Ta MIMIKOIO
MiJ Yac YCHOI BIAMOBIMI Y4HS, OO 3a0e3MeunTd 3BOPOTHIM 3B’S30K Ta HE
MepepuBaTH BiMOBIIb YUHS, ajie TTIOKA3aTH, 0 YYEHb JOMYCKAETHCSI TTIOMIJIKH 1 JaTH

ISSN 2663-5712 87 www.sworldjournal.com



~ =
SWorldJournal [ssue 14 /Part 1 { Ve

MO>KJIBICTh YYHIO CAMOMY CKOPETYBaTH MOBiAOMJICHHs. TakuM YMHOM CKOPOTHTHCS
MOBJICHHS YUUTEIISl HA YPOIIi, aJie 3BOPOTHIH 3B's130K Oye criikum (Tabmurs 2).

Tadanus 2 — [Ilpukiaam BUKOPUCTAHHS KECTIB y4YUTeeM, [0 MO3HAYAKTH
MOBHi OHATTSI

BepOaJibHe MOBIIOMJICHHS JKeCTH BYMTEJIS
“Change the order of the|Xect Bka3iBHUMH MaJbISIMU IO KOJY B PI3HI
words” CTOPOHH, TaK HIOM 3MIHIOETE MICIIIMH BEPTUKAII
“Past tense” BenukuM nanblieM noka3atv Ha3aj] 4epes Mmieue
“Future tense” BxaziBHMM majereM mokasaT BIepe
“Now. Present.” BkasiBHUM majbIleM OKa3aTH BHUS.

[lim 4ac ¢opMyBaHHS I1HIIIOMOBHOI KOMYHIKATHUBHOI KOMIIETEHTHOCTI Y
(b oHETHII, JICKCHUIIl Ta TPAMAaTHIIl aHTTIHCHKOT MOBH BUKOPUCTAHHS YYHTEIIEM 3aC001B
HeBepOabHOI KOMYHIKAIll JIMIIE TIiACWIATh 3aCBOEHHS Marepiany. [lepmmmm
3apyODKHUMH HAyKOBISIMU, SIKI BHMBYajHM 3/JaTHICTh JITe BHUBYATH MOBY 4epes
XKecTu, MIMIKY Ta pyxu, Oynu @. I'yen, I'. Tlanmep, 1. Amep. 3romom mei MeTon
HaBYaHHS 1HO36MHOI MOBM Ha0yB IIMPOKOTO BUKOPHUCTAHHS y HAaBYAHHI MOJIOJIINX
IIKOJISIPIB 1 OTpUMaB Ha3BY «MeTO/ MoBHOI ¢i3uyHoi peakiii» (TPR — ckopodeno Bif
MOBHOI Ha3BU METOy aHTTiiicbkor0 MOBOIO «Total Physical Response).

Meton noBHOI (Pi3UUYHOI peakilii — 1€ MeTO/ HaBYaHHS 1HO3€MHOI MOBH 4epe3
BUKOPUCTaHHS (p13MYHUX PYXIB, K peakiiii Ha ycHI iHCTpyKIii. [leit MeTon ocobmmBo
aKTyaJ bHUH JJIS TOYATKOBOI KON, OCKUTHKY 3aCTOCOBYETHCS Y BUTJISII BUKOHAHHS
KOMaH/I, pyXJINBUX Ir0p, 1TFOCTpAIlii )KeCcTaMH ¥ MIMIKOIO MIEBHUX J1H TOIIIO.

Merton Brnepire OyB po3po0ieHuil Ta o0rpyHTOBaHMi npodecopom J[xeimcom
Amepom y 1980x pokax. OcHOBHA HOTO ies MOJSATaE B TOMY, IO HOBI CJIOBa Ta
dbpa3u Kpaiie 3amam’SITOBYIOTBHCS, SKIIO HOBI 3HAHHS IMAKPIOATH IiSIMH, TOOTO
HABYaHHs MOBJICHHS 31MCHIOEThCS uepe3 Pi3udHy aKTUBHICTS [2].

Ileit MeTo/ MOB’SI3aHUM 3 TEOPIEO CIIAY MaM’siTI B IMCUXOJIOTI, 3a SKOI, YUM
YacTilie Ta IHTeHCUBHIIIE (DIKCYIOThCS 3B’SI3KU B IMaMm’STi, TAM CHJIBHIII acouiarii 1
O11bII1a IMOBIPHICTB, 1110 BOHU OYAYTh BIITBOPIOBATHUCS.

[Toeqnanus BepOaibHOT Ta (P13MYHOI AKTUBHOCTI MifBUIIYE €(hEKT BIATBOPEHHS
moBiieHHs. Ha nymky JIx. Amepa, mpoliec HaBYaHHS JAPYroi MOBH JOPOCIHX
MOBTOPIOE TPOIIEC 3aCBOEHHSA TUTHHOKO TMEpIIoi MOBH. MOBJCHHS, 3 SKUM MH
3BEPTAEMOCS JI0 TITEH, MepeBaKHO CKIAAAETHCS 3 CIIOHYKaHb Ta IHCTPYKIIHA, Ha SKi
TITH CIIOYATKy pearyioTh (i3MYHO, a MOTIM yKe BepOanbHO. [, Amep mpuXuiIbHUK
TYMaHICTUYHOI TICHXOJIOTIT M0J0 poJii apeKTUBHUX (HAaKTOPIB y HAaBUYaHHI MOBH.
Merton, 1o MOB’SA3y€ HAaBYAHHS 3 ITPOBOIO0 PYXOBOIO TiSIBHICTIO, HA WOTO JIYMKY,
3HIMA€E CTPECH, CTBOPIOE B YUHS MTO3UTUBHHIN HACTPIHN, IO MOJIETIITYE€ HaBUYAHHS [2].

Ha namy mymky, MeTo MOBHOI (hi3u9HOT peakilii MOKHAa BUKOPHCTOBYBATH JIJIs
HaBUYaHHS HACTYITHOTO MOBHOTO MaTepiaiy:

e JlieciioBa / Verbs (mepeBakHo THX, 1110 TO3HAYAIOTh PYX)

e3aiiMeHHHKH (BKa3iBHIi, 0c000B1) / Pronoun

e[Ipuiimennnku / Prepositions

eUacu / Tenses
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elIpenmern, mo € B kimaci / Classroom language

eHaxka3oBuii crioci6 niecinoBa ta iIHCTpYKIi / Imperatives/Instructions

ellepeka3 Ta untanus / Storytelling and reading

e[licHi Ta pumiBku / Songs and chants.

Tak 4m iHaKmIe, aje i 9Yac HaBYaHHS 1HO3EMHOI MOBH y CEpPEIHIN Ta CTapIiii
IIKOJII YYUTEIO yKE€ BapTO 3BEpTaTH yBary Ha (OPMYBaHHS KOMIIETEHTHOCTI Yy
BUKOPWCTAHHI HE JIMIIE JKECTIB JyUIsl HaBYaHHS MOBU, a W Ha BHKOPUCTAHHS
HaIllOHATBHUX JKECTIB y MDKKYJIBTYpHOMY MOBJICHHI. TOOTO, Ba)JIMBO 3BEPHYTH
yBary Ha BUKOPHUCTAHHS JKECTIB Yy COIIIAJIBHUX CUTYaIlisX, OCKUTBKM KOXHa KpaiHa
Ma€ KECTH MpUTAMaHH1 CBOIM KyJbTYpl, Kl B 1HIIIM KyJbTypl MOXYTh MaTH 1HIIE
3HAYEHHS.

Yuurenp 1HO3eMHOI MOBHM Ma€ O3HAaWOMUTH Y4YHIB 13 JKeCTaMHu, SKi
BUKOPHUCTOBYIOTHCSI HaAWyacTillle B COILIyMi Ta TIOSCHUTH OCOOJMBOCTI iX
BUKOPHUCTaHHS B PI3HMX KpaiHaX CBITY, a TaKOXX 3BEPHYTH yBary Ha BiJMIHHICTh
3HAYEHHS.

JlopeuHicTh  (OpMyBaHHS  KOMIIETEHTHOCTI 'y  BHUKOPUCTAaHHI  3aco0iB
HeBepOallbHOI KOMYHiKallii odeBuaHa. ChOTO/HI, Yepe3 POCIChbKY BiWHY, yKpaiHIIi
BUMYIIIEHI XUTH Yy PI3HUX KpaiHax CBITy, Yy BIAMIHHOMY BiJ PITHOI KYyJbTYypH
IIPOCTOPi, HOBUMH 3BHYASMHU Ta 1HIIUMH HEBEepOAIbHUMH KOJaM CHiIKyBaHHS. [[is
TOTO, 00 MOMEePEANTH KOH(IIKT YA HETOPO3YMIHHS MK HOCISIMH Pi3HHX KYJIBTYD,
BapTO mMovyaTu (GOpMyBaHHS MIKKYJIBTYPHOI KOMIIETEHTHOCTI SIKOMOTA PaHIIIIe.

JlaBaiiTe po3riasHEMO JesKi BIAMIHHOCTI y HEBEpOATbHUX KOJAX YKpaiHIIIB Ta
esporeiiB. CtyaeHT 13 YkpaiHw, mo OakaroTh BIAMOBINATA YW JOTMOBIATA HA
3aHSATTI, MIJIHIMAE PYKY, BUTATHYBIIU KHCTh; CTyACHT 13 HiMeuuumHu migHIMae aBa
nayibili. YKpaiHChKI CTYIACHTH, SKIIO XOYYTh BHPA3WTH BASYHICTH BUKIATAdy 3a
JIEKI[i10, TTOYMHAIOTh aIljIoJlyBaTH; 3aXiTHOEBPOIEUCHKI CTYyJACHTH B Til K€ CUTyaIlli
CTYKAIOTh KICTKaMHU MaJbI[iB MO CcTONy. ['oBOpsium mpo cebe, €BpOIeElsh MOoKa3ye
PYKOIO Ha TPy, a STMOoHelb — Ha Hic. KuTtaenp uu AmoHenb, po3MoBiIat0un PO CBOE
HEIIacTs, MOCMIXA€eThCsl, MO0 «CiIyXadi HE 3aCMydyBajHCh»; y €BPOIMEHCHKOMY
KyJbTYpPHOMY apeaji [[boro He poOisaTh. Jleski «1HO3eMHD» KECTH MPOCTO HE MAIOTh
y Hac eKkBiBajeHTIB [1].

BucnoBku.

[limBoasuM MiACYMKH BUWKJIAJACHOTO BWINE, MOXHA BHCIOBUTH TIEPEKOHJIMBE
CTBEP/DKCHHSI TOTO, 10 BHUKOPWUCTAHHS YYHUTEIeM HeBepOadbHUX 3aco0iB
CHIJIKyBaHHS 1CTOTHO MiABUIIY€E €(DEKTUBHICTH 1 MPUBAOIUBICTh OCBITHHOTO MPOIIECY,
JI0TIOMArae y Moro peryJisilii, miaBUIy€e€ MOBHUTAIIIIO O BUBUCHHS aHTJIIMNCHKOT MOBH
K 1HO3eMHO1. B crartst Oynu o3HaueHi PyHKII HeBepOaIbHUX 3aCO0IB KOMYHIKAITIi
Ha 3aHATTIX 3 aHTTMCHKOI MOBH, a TaKOXK BU3HAYEHO YMOBH BHKOPHCTAHHS JKECTIB
Ta MIMIKH y9UTEJEeM ITiJ] 9ac HaBYaHHs MOBHOTO MaTepiany Ta KepyBaHHS KJIaCOM.

Takoxx, HamMu  OOTPYHTOBAaHO  aKTyaJbHICTh  (OpPMYyBaHHS  HABHUYOK
HEBEPOAJILHOI'O CITUIKYBAHHS Y MIKKYJIBTYPHOMY KOHTEKCTI. Y 0adaemMo 3a JOIIbHE
BKJIFOYUTH y HABYAJIBbHY MPOrpaMy 3 aHTIIHCHKOI MOBH iH(OpMAIlil0 TPO ETUYHE
BUKOPUCTAHHS JKECTIB y PI3HUX KpaiHax, a TAKOX YYHUTEIIO TiJ 9ac MATOTOBKHU IO
3aHATTS TUIAHYBAaTU BUKOPUCTAHHS HEBEpOAThHUX 3aC001B KOMYHIKAIIIi.
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Abstract. The article is devoted to the use of non-verbal means of communication in classes
on English as a foreign language. The importance of non-verbal communication means in the
transfer of information between the speaker and the recipient is substantiated. The functions
performed by means of non-verbal communication in English classes are outlined. The author
actualizes the problem of the use of gestures and facial expressions by the English language teacher
during learning to manage the class, providing instructions and feedback during the learner's
response, as well as during the formation of foreign language speech competence. The article
considers the possibility of using the method of Total Physical Response in English classes as a
natural method of language acquisition, where understanding the language precedes speaking. The
importance of the development of intercultural competence in the context of understanding the non-
verbal codes of speakers of another culture is determined.

Key words: means of non-verbal communication, gestures, facial expressions, learning
English, intercultural competence, method of full physical reaction
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THE PROBLEM OF FORMING LANGUAGE ETIQUETTE SKILLS IN

BUSINESS- COURSE OF ENGLISH CLASSES
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Abstract. The article is devoted to the solution of the problem of formation of language
etiquette skills in business English classes in higher educational institutions. The authors define the
concept of language etiquette and the importance of mastering it.

The modern international situation, economic and political integration cause the involvement
of a growing number of specialists in various fields of science and technology in to direct
implementation of international scientific and technical links, which are accompanied by a
significant growth and expansion of cultural and business contacts. All this demands its
requirements for the nature of foreign language proficiency and language etiquette, and determines
some principles and parameters of new methods of teaching foreign languages.

The conditions of foreign language communication in the modern world, when a foreign
language is a means of communication, knowledge, acquisition and accumulation of information,
made it necessary to master all types of language activities: language etiquette and listening
comprehension of a foreign language, as well as the rules of language etiquette, reading and
writing business correspondence.

Thus, it is necessary to master English language etiquette in the process of learning a
business course of a foreign language in higher educational institutions.

Language etiquette is an important element of people’s culture, a product of human cultural
activity and a tool of such activity. It is an integral part of the culture of human behaviour and
communication. English language etiquette is a set of special words and expressions that give a
polite form to the English language, as well as rules according to which these words and
expressions are used in practice in various communication situations.

Mastery of language etiquette is a sign of an educated person, and upbringing, as well as
other personal qualities, is highly valued in decent society. English language etiquette is important
not only for the English themselves, but also for those who study English as a foreign language.
English language etiquette is peculiar and has its own rules and norms, which sometimes differ
significantly from the rules and norms of, for example, Ukrainian language etiquette.

Keywords: language etiquette, education and upbringing, language behaviour, business-
course of English language, studying a foreign language in higher educational institutions, skill
and abilities.

Introduction.

Integration of Ukraine into the international economic and political space
stipulates involvement of increasing number of specialists in various fields of science
and technology in to direct implementation of international scientific and technical
links, accompanied by a significant growth and expansion of cultural and business
contacts. All this requires new approaches to the nature mastering a foreign language
and language etiquette, in addition, determines some principles and parameters of
new teaching methods, in particular, foreign languages.
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Conditions of foreign language communication in the modern world, when a
foreign language is a means of knowledge, acquisition and accumulation of
information, made it necessary to master various types of language activities:
listening comprehension of a foreign language, reading and writing business
correspondence, as well as the rules of language etiquette.

Thus, the relevance of the article is conditioned necessity of adequate mastery of
English language etiquette in the process of learning in higher educational
institutions.

The level of adequacy of one or another type of language activity is checked
directly in the practice of foreign language communication, during the reading of
authentic literature in accordance with profession, during the exchange of written
information in the form of articles, books, abstracts, theses for conferences, business
papers, business correspondence, etc.

During studying a foreign language in higher educational institutions, the
teachers face the problem of inconsistency of the used teaching methods with modern
requirements for mastering a foreign language.

The purpose of this article is to develop a set of exercises for teaching language
etiquette in business English classes using the following tasks: analysis of English
language etiquette as a type of language activity; analysis of difficulties during
language etiquette training; formulation of goals and disclosure of the content of
language etiquette training; disclosure of requirements for the structure and content of
a set of exercises for teaching language etiquette; development and experimental
practice of a set of exercises.

Participating in communication involves mastering a spoken foreign language.
In contrast to listening, language etiquette itself does not make such high demands on
the volume of the dictionary, the volume of language material as a condition that
ensures implementation of this skill and abilities. However, the amount of necessary
minimum vocabulary and language material in general, which must be mastered by
the student for his/her full participation as a person in the communication process, is
quite rigidly established.

Let 1s consider the theoretical justification of the problem of teaching language
etiquette. What is etiquette? This concept is philosophical. “Etiquette is a set of rules
of behavior related to the external manifestation of attitude towards people (behavior
with those around you, forms of address and greetings, behavior in public places,
manners, clothing). This definition contains an indication of the external
manifestation of attitude towards people. However, the external manifestation, as a
rule, reflects the inner essence of the relationship, which ideally should be mutually
friendly. Etiquette determines the behaviour of any person. These are not only the
rules that must be followed at the table or when visiting, these are generally all the
norms of human relationships. With the help of such rules learned from childhood,
interactions with the people around us are regulated” [5, p. 137].

Let 1s consider the theoretical justification of the problem of teaching language
etiquette. What is etiquette? This concept is philosophical. “Etiquette is a set of rules
of behavior related to the external manifestation of attitude towards people (behavior
with those around you, forms of address and greetings, behavior in public places,
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manners, clothing). This definition contains an indication of the external
manifestation of attitude towards people. However, the external manifestation, as a
rule, reflects the inner essence of the relationship, which ideally should be mutually
friendly. Etiquette determines the behavior of any person. These are not only the rules
that must be followed at the table or when visiting, these are generally all the norms
of human relationships. With the help of such rules learned from childhood,
interactions with the people around us are regulated” [7, p. 18-24].

A human being must be a multicultural person. A multiculturalist is someone
who can easily adapt to living in a culture different from their own, the sort of person
that could be described as a citizen of the world, or a member of a global community.
There are four key qualities you need in order to be a multiculturalist.

The first is to be open-minded, which means not judging one culture as better
than another, or believing that the way things are done in your culture is the best or
the only way of doing things. In other words, you should not be in any way
“ethnocentric”.

Second, you must be adaptable. To live successfully in another culture,
particularly in one that is very different from your own, you have to adapt to
differences: not only visible differences of food, climate, customs, but also to the
invisible differences - the ways in which people of other cultures understand and
interpret the world, and their different values.

Third, you need to be sensitive. That means being able to see things from the
other person's point of view and being careful to avoid doing things that people of
other culture might find strange or offensive, even if in your culture such things are
quite OK.

Fourth, you need to be interested in other cultures, which are closely related to
the three qualities mentioned above. A multiculturalist is a person who has a genuine
interest in people of other cultures, who wants to learn their language, find out about
their country and its history, and develop a real understanding of their culture.
Perhaps, it's this quality, more than any other, which best describes a multicultural
person. [8. p. 33-34]

Social behaviour and manners are important factors in communication. The
etiquette for communicating is more effective (sometimes) when conducting
international business. Pay attention to the following rules: never give a gift of liquor
in Arab countries; in Africa and in India, people may distrust you and avoid doing
business with you if you get strictly to business. Africans need plenty of time to get to
know their future partners and are suspicious of those who are in a hurry; in Arab
countries never turn down food or drink; it's an insult to refuse hospitality. But don't
be too quick to accept either, a ritual refusal (“I don't want to put you to any
trouble”.) is expected before you finally accept; in Pakistan, remember the Moslems
pray 5 times a day, so don’t be surprised when, in the midst of negotiations, your
partners excuse themselves and conduct prayers. One can make some conclusions
how important it is to know other cultures, use their experience in your own country.
[8, p. 130]

As evidenced by the Analysis of the literature testifies that the American style of
negotiation is usually characterized by professionalism and energy. At the same time,
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there is excessive pressure. Showing a genuine interest in the negotiations, they ask
questions. They prepare diligently for negotiations, value time and punctuality.
Emphasized friendly and open, but at the same time they are confident in their
advantages. Business deals usually aim to get “quick” money. The French
traditionally focus on logical evidence in discussions. The negotiations are quite
tough. The practicality of the approach can be combined with the expression
characteristic of the French, certain methods of persuading a partner. Gallant,
skeptical and prudent, cunning and clever French in business life attach great
importance to personal connections. Thet thoroughly study all aspects of the partner’s
offers. Hence the slow tempo of negotiations. The Japanese tend to avoid sharp
clashes during negotiations. Great attention is paid to development of personal
relationships with the partners. Be careful and considerate when exchanging ideas. Be
very precise about the beginning and duration, fulfillment of accepted obligations. If
they are sure of the partner’s reliability, they enter into long-term agreements. The
Japanese are restrained in showing their feelings. A smile or laughter is a sign of
affection. A straight look is considered tactless. Patience is considered one of the
main virtues in Japan. Pressure during negotiations does not give the desired result.
At the same time, the excessive politeness of a Japanese person can be a kind of tool
that dulls the partner's vigilance. This is often the case with partners who rely too
much on compliments. [9, p. 237]

Language etiquette should be understood as the rules of language behaviour
developed by society, mandatory for members of society, nationally specific, firmly
fixed in language formulas, but at the same time historically changing. Our society, in
many respects, has not yet reached the norms of a dormitory, but has already felt the
need for a culture of behaviour and communication. From time to time there are
announcements, notices, advertisements that elective courses “Etiquette”, “Business
Etiquette”, “Diplomatic Etiquette”, “Etiquette of Business Communication” and
others are opening in lyceums, colleges, gymnasiums, schools. This is connected with
the need of people to learn how to behave in this or that situation, and how to
correctly establish and maintain linguistic, and through it, business, friendly contact.

Language etiquette is an important element of people’s culture, a product of
human cultural activity and a tool of such activity. Language etiquette is an integral
part of the culture of human behaviour and communication. The social relations of
one or another era are recorded in expressions of language etiquette. Being an
element of national culture, language etiquette is distinguished by a bright national
specificity. The specificity of greetings and all kinds of information when meeting
different peoples is very interesting.

English language etiquette is a set of special words and expressions that give a
polite form to the English language, as well as the rules according to which these
words and expressions are used in practice in various communication situations. [8]

Mastery of language etiquette is a sign of an educated person, and upbtinging, as
well as other personal qualities, is highly valued in decent society. English language
etiquette i1s important not only for the English themselves, but also for those who
study English as a foreign language. English language etiquette is peculiar and has its
own rules and norms, which sometimes differ significantly from the rules and norms
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of, for example, Ukrainian language etiquette.

From our own experience we can testify that native speakers as a rule excuse
pronunciation, grammatical or lexical errors of a communicator - foreigner, but they
rather painfully respond to violation of the communicative and behaviour etiquette,
which was adopted by the certain linguistic group. That’s why; studying of English
language must foresee mastering of the national communicative etiquette and
behaviour. For example, peculiarity of the Americans’ communicative behaviour is
that the main place among typical samples of English communicative etiquette is
expression of gratitude, which automatically are learned and used by the Americans
and English from their childhood. Most of the Ukrainians say the words of gratitude
by the expression “Thank you’; but native speakers are led by the certain system of
rules. For example, a guest (invited on a dinner-party) says to a host: “Thank you for
inviting me. I had a great time.” When he thanks for a given present he says: “Oh,
you really shouldn’t have.” Receiving money into debt the American says: “I can’t
tell you how much I appreciated this.” In such situations on an answer of his
generosity, emotional sensitiveness and goodness the American waits for frank and
adequate gratitude by their form of expression, as a rule he will be disappointed
listening inappropriate “Thank you.” (8, p. 34)

The communicative etiquette is accompanied by the nonverbal means of
communication, which are not the same for the representatives of different cultures.
Their misunderstanding breaks communication between representatives. For instance,
passing from business dinner to a directly discussing of a certain project or agreement
business partners take off their jackets, hang out them on the chair backs and turn up
their shirts sleeves. For Americans such behaviour is the signal to beginning of
productive work, but for Germans it means impossibility to conclude any agreement.
Business partners squeeze each other hand (regardless of sex) only in case when they
meet at the first time or very seldom. Smoking during negotiations is forbidden. A
man asks “So you mind if I smoke?” and goes in to a special room. ([imoBa anri.
Mosi, ¢. 35)

In the English-speaking society, communication between people is carried out
on three levels of politeness - official, neutral and familiar. Each level of politeness
corresponds to its own style of speech, and therefore all polite words and expressions
can be classified according to stylistic features and, accordingly, attributed to a
certain style of speech. [3]

The official level of politeness is the norm in institutions, organizations,
business, in the field of education, health care, service, etc. The social conditioning of
the actions and intentions of the interlocutors is expressed in the style of their
language behaviour, which is completely different from the language behaviour at
home, in the circle of friends, or during casual communication with a stranger.
Deviation from official etiquette is perceived as a sign of disrespect for the
interlocutor and can cause negative consequences.

The neutral level of politeness involves communication between acquaintances,
as well as strangers who are not in official or familiar relationships.

The familiar level of politeness is characteristic of communication in the family
circle, as well as between friends and good acquaintances.
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Each level of English etiquette is characterized by a certain style of speech.

The neutral level of politeness involves communication between acquaintances,
as well as strangers who are not in official or familiar relationships.

The familiar level of politeness is characteristic of communication in the family
circle, as well as between friends and good acquaintances.

Each level of English etiquette is characterized by a certain style of speech.

We can illustrate the levels of politeness and speech styles with examples. For
example, an Englishman wants to ask what time it is now. He will address his friends
like this: - What time is it, Tom? This question corresponds to the familiar style of
speech and is appropriate at the familiar level of politeness. But it will not be polite
enough and sometimes rude at the neutral level of politeness, if an Englishman
addresses a stranger. [7] In this case, the question should look like this: - Excuse me,
could you tell me the time, please? Such a polite request corresponds to a neutral
level of politeness and a neutral style of speech, but at a familiar level of politeness,
in a family circle, such a request will be unnatural.

Let’s consider another example. In the winter, on the ice, the woman slipped and
fell down. Depending on who helped her up - a policeman, her husband or a passer-
by - addresses to her will be appropriate: - Are you all right, madam? - asks the
policeman politely. - Are you all right, darling? - the man worries. - Are you all
right? - asks an unfamiliar passer-by. In this situation, all three persons asked the
woman about the same thing, but in different ways: Madam is an official form of
address, used at an official level and corresponds to the official style of speech.
Darling is a familiar form of address corresponding to a familiar level of politeness
and a familiar style of speech. Questions Are you all right? corresponds to a neutral
style of speech at a neutral level of politeness. [7]

Expressions of communicative etiquette play an important role and make it
possible to establish and maintain friendly relations with other people, to be a
pleasant interlocutor. As you can see, it is very important to know different types of
English language etiquette and its styles and learn to apply them according to the
circumstances.

Conclusions. It was considered that language etiquette sets the framework of
language rules within which meaningful communication should take place. Language
etiquette is an important element of any national culture. In the language, linguistic
behaviour, stable formulas of communication, a rich national experience, the
uniqueness of the customs, way of life, and living conditions of each people have
formed. Possession of language etiquette contributes to the acquisition of authority,
generates trust and respect between the participants of communication. Knowledge of
the rules of language etiquette of different nations, their observance allows a person
to feel confident and relaxed, not to experience inconveniences and complications in
communication. Mastery of language etiquette contributes to the acquisition of
authority, generates trust and respect. Knowledge of the rules of language etiquette
and their observance allows a person to feel confident and relaxed, not to experience
inconveniences and difficulties in communication. Strict adherence to language
etiquette in business communication leaves clients and partners with a favorable
impression of the organization and supports its positive reputation
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ON THE USE OF «<SPEAKING» NAMES IN A LITERARY TEXT
K BOITPOCY O ®YHKIHUOHUPOBAHUU «"OBOPAIIINX» NMEH B
XYJIOKECTBEHHOM JINTEPATYPE
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Annomauyun. B cmamve paccmampusaemcsi 80Npoc 0 (QYHKYUOHUPOBAHUU «20BOPAUIUXY
UMEH 8 XYO0JCceCmB8eHHOU aumepamype, a UMEHHO 8 nbecax bpumanckozo opamamypea Puuapoa
bpuncau llepuoana «lllkona 3nocnosusy u «Coneprukuy. Ommeuaemcs, 4mo «2080psuue
AHMPONOHUMBL 8 XYOO0IHCECMBEHHOM MeKcme 6ce20d GbINOHAIM XAPAKMEPUIVIOWYI0 (DYHKYUIO,
MaK Kak 6ce OHU Oalm YUMmamenrd UHGOPMAYUIO O NEPCOHANCAX XYOOHCECMBEEHHO2O
npousseoenus. Illpeononazaemcs, umo 6 3a6UCUMOCMU OM 3MOU UHGOpMAYUU, «2080paUjUe)
UMeHa noopa30ensiomcs Ha ONUCAMeNbHble, ACCOYUAMUBHble U NAPOOULIHbIE UMEHA, KOMOopble No-
PA3HOMY XapaKkmepusylom Oeticmeyrowux auy Xy0oneCmeeHH020 npouszsedenus. /lenaemcs 6vi600
0 MOM, YMO UCNONb308AHUE OONLUIO2O KOIUYECMBA «2080PAUUXY UMEH 6 O02PAHUYEHHOM
npoCmMpancmee Opamamuiecko2o Npou3eedeHus No380JsAem AaA8mopy GOCHOIHUMb HeOOCMAMOK
ONUCAHULL NEePCOHAdCEll U CO30amb He3abbleaemble KOIOPUMHble 00pa3bl ¢ NOMOUbIO MEOPUECKOl
AHMPONOHUMUYECKOU HOMUHAYUU.

Knwuesvie cnosa: xyoooicecmeenuviti mMeKCm, AHMPONOHUMbL, «2080psAUUEy UMEHA,
onucamenvHvle UMEHd, ACCOYUAMUBHble UMEHd, NApoouliHble UMeHd, OpPaAMamuiecKoe
npouseeoeHue.

Berynienue.

OHOMATBOpYECTBO MHCATENSI SIpUY€ BCEro MPOSIBISETCS B CO3JAaHUU TakK
Ha3bIBAEMBIX «TOBOPSIINX» UMEH. [107] TEpMHUHOM «TOBOpSIIKE) MMEHA MOHHUMAaEM
HMMEHA JINTEPATYPHBIX MEPCOHAXKEHN, KOTOPhIE HE TOJIBKO HA3bIBAIOT MEPCOHAXK, HO U
XapaKkTepU3ylT €ro. DJTOT TEPMHH UIMPOKO HCIONb30Bajics B paborax B. B.
bapnakoBoii [2], D. b. Marazannuka [4], E. b. lllepemeBckoii [8] u ap. B HayuHoOl
JUTEepaType BCTPEUAIOTCS U JPYyryue TEPMUHBI, HalpuMep, «3Hadanue» umena (JI. H.
Anppeesa [1]), 3Haunmbie umeHa (A. B. Kanamnukos [3]), 3TUMOJIOrH4ecKne UMEHa
(B. A. Hukonos [6]). B paboTax 3apy0eXHbIX aBTOPOB TOKE€ HET €AMHOT0 TEPMUHA
U1l 0003HaueHus nanHoro nousTus. Kak ormeuaer B. I'pun [10], uccnenoBarensimu
yHOTpEONSIOTCA Takue TEePMUHBI Kak «label names, charactonyms, attributive
names», U 3TO JAJEKO HE MOJHBIA TepMHUHOJOrHuYeckuil cnucok. Ho kak Obl He
Ha3bIBAJIMCH MOJOOHOTO pojJa UMEHA, BCE 3TU TEPMHHBI MOAPA3yMEBAIOT MPUMEPHO
OJIHO ¥ TO *Ke€: UM, CoJiepKalee B ce0e XapaKTEpUCTUKY MEPCOHAXKA.

OCHOBHOM TEKCT.

XapakTepucThka TIEPCOHaXKa MOXKET OBITh MPEACTaBICHA I[O-Pa3HOMY.
Cornacno xnaccudukaruu JIL.M. Hlermauna [9, c. 126], uMeHa auTEpaTypHBIX
repoeB MOXHO MOAPA3JAEIUTh HA YEThIPE TPYNIbl MO UX CTUIMCTUYECKON POJIK B
MPOU3BEACHUU: HEUTpalbHbIE, OMNMUCATENbHbIC, MNapOJUWHBIE M AaCCOLMATHUBHBIC
umMmeHa. Tpu nocneanue rpymnnbl uMeH u3 kinaccupuxkanuu JI.M. [letuHnHa MOXHO
BIIOJIHE HAa3BaTh «TOBOPSAIIUMMIY UMEHAMH, TaK KaK BCE OHU UHGOPMUPYIOT YUTATES
0 JCUCTBYIOIIUX JIMIAX MTPOU3BEICHUS, HO B Pa3HOM cTeneHn. OnucarebHblE UMEHA
pacKpbIBalOT CyTh nepcoHaxka. «OHU TOAOOHBI Mackam 3JI0A€s WU Tepos B
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CPEIHEBEKOBOM TeaTpe, M0 KOTOPBIM 3pUTENb Cpa3y 3HaN, KTO mepea Hum» |6, C.
413]. [lapoauitaple MeHa GYHKIIMOHUPYIOT HECKOJIBKO MHAUE: 3TO YK€ HE Macka, a
TOJIKO HAMEK, HE NCUYEPIBIBAIOLINI XapaKTEPUCTUKY, a JAOUMI KIIIOY K Hei» [7, c.
46]. B naHHOM cily4ae peaju3yeTcsi HE CTOJIBKO XapaKTEpHU3yIoLas, CKOJIBKO
nparmMatudeckas QyHKIMS UMEHHU, TaK KaK MapoJuiHbIe UMEHA HAMEKAIoT, MPEeXKJIe
BCET0, Ha B3aUMOOTHOIIICHUSI MEX Y MTEPCOHAKaMH. ACCOITMATHBHBIC UMEHA CBSI3aHBI
C accolMalUsIMH, BBI3BIBAEMBIMA HE TOJBKO ITHUMOJOTUYECKUM 3HAYCHHEM, HO U
3BYKOBOH (hOpMO#, KOTOpBIE CO3/IAI0T MPECTABICHNE HE O MPU3HAKE XapaKTepa, a o
nepcoHaxe B 1eiaoM. [lomoOHOTO poa MEHa «MMEIOT TEHACHIIMIO K aKTyaTH3aliu
BCEX JJIEMEHTOB CBOEH T€HETHYECKOW CIIOBOOOPA30BATENBHOW CTPYKTYpHI, MPUYEM
«BOCKpecaTh» M «paboTaTh» B KOHTEKCTE MOXKET KaK BHYTpPEHHss (popmMa OCHOBHI B
1IeJIOM, TaK U JIto0oi cerMeHT addukcanbHOro THIaY [5, C. 6].

PaccMoTpuM «ToBOpsIIME» HWMEHAa B KOMEAMSIX OPHTAHCKOTO JIpamarypra
Puuapna bpuncian Hlepunana «lllkona 3mocnoBusi» u «Conepuukn». Hanbomnpiiee
KOJIMYECTBO CPEJIA «TOBOPSIINX)» aHTPOTIOHMMOB COCTABJISIFOT ONUCATEIbHBIC UMEHA,
KOTOpBIE «IAIOT MPSMYIO WJIM KOCBEHHYIO XapaKTEPUCTHUKY WX HOCHUTENIsIM» [9, c.
127]. OmnucartenbHble UMEHA MPEJICTaBICHbl B OOJBIIMHCTBE CBOEM (HaMUIIHSIMH,
KOTOpPBIE HCIIOJB3YIOTCS aBTOPOM JUJII  HMACHTU(PUKAIIUA CBOMX TIEPCOHAXKEH.
Otumornorus pammmmii paznuuna. Yacto BeTpedaroTes Gpamuiny, yKa3bIBalomue Ha
O0COOEHHOCTH BHEIIHOCTH TepCcoHa)ka, Hanmpumep: Mrs. Pursy (pursy — Ty4HBIN),
Miss Sallow (sallow — >xentoBarblii, O0ne3HEHHBIN), Miss Simper (to simper —
NPUTBOPHO WJM TAymo ynei0aThes). CTpykTypa aHTpomnoHuma Mr. De-la-grace
yKa3blBaeT HE TOJBKO Ha HAIMOHAJIBHOCTh IepcoHaxka (¢paHiy3), HO U Ha
OTIMYUTEIPHBIC YEPThl BHEIIHOCTH (grace — Tpalus, H3sIIecTBO), KOTOphIC
00ycIoBJIeHHI ero npodeccueit (yuuTesb TaHIICB):

But, David, has Mr. De-la-Grace been here? I must rub up my balancing, and
chasing, and boring. [...] I can walk a Minuet easy enough when I'm forced!—and I
have been accounted a good stick in a Country-dance [11, c. 55].

MHOTO cpean OmmcaTeNbHBIX AHTPOMOHUMOB W TakKuX (aMUIMii, KOTOpHIE
VKa3pIBAIOT Ha TJIABHYI0 YEPTy XapakTepa WJIM TOBEICHUS TIEePCOHAXa, YTO
MOATBEPKIAETCS KOHTEKCTYaJIbHO, HaPpUMED:

In the common course of things, I think, it must reach Mrs Clackitt’s ears within
four-and-twenty hours, and then, you know, the business is as good as done [12, 13].

B ocnoBe antpononuma Mrs. Clackitt nexut raaroi to clack (Tpemars, TPOMKO
00TaTh), KOTOPBIA KakK HENb3s Jydlle XapakTepu3yeT OONTIUBYIO >KCHIIUHY,
UCTIONIE3YEMYIO IPYTUMU MEPCOHAKAMU /ISl PACTIPOCTPAHECHHUSI CIIJICTEH.

B HEKOTOpBIX Ciydasx OHOMAacTUYecKas 33 [yMKa aBTOpa pPaCKpPhIBACTCS YCTaMU
camoro mepcoHaxka. Hampumep, octpas Ha SI3bIK J1aMa, JTUIEMEpHAs MHTPUTAHKA U
crietHuna no Qgamunuu Lady Sneerwell (to sneer — HacMexaTbCs, TIIYMUTHCS)
OTKPBITO MPU3HAET, UYTO 3JIOCIIOBHE JOCTABISACT € yJAOBOJILCTBUEC, XOTSI U OOBSICHSIET
IPUYMHY CBOETO HEJAOCTOMHOTO MOBENEHUsS (MECTh 3a OCKOPOJCHHYIO PEMyTalUio B
FIOHOCTH):

[...] I am no hypocrite to deny the satisfaction I reap from the success of my
efforts. Wounded myself in the early part of my life by the envenomed tongue of
slander, I confess I have since known no pleasure equal to the reducing others to the
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level of my own injured reputation. [12, 14].

ACCOLIMAaTUBHBIX AHTPOIIOHMMOB TMOYTH BJABOE MeEHbIIe B mnbecax P. b.
[IlepugaHa 1Mo CpPaBHEHHIO C ONMUCATENbHBIMH AHTPOIIOHUMAaMH. ACCOLMATUBHBIE
MMEHa CBOEM 3BYKOBOM WM 3pUTENBbHON (OpPMOI BBI3BIBAIOT y UWTATEINA
onpenesieHHble accouuanuu [9, c. 131]. Takumu UMeHAMU OYE€HBb YaCTO HAJEISIOTCS
ANU30JUYECKUE MEPCOHAXH, KOTOPBhIE YIOMHHAIOTCS B JpaMe TOJIbKO OAWH pa3 B
CBSI3U C KOHKpPETHOM cutyanuel. OHu KOMUYHBI U POU3BOAST HA YUTATENSI HE MEHEE
CWJIbHOE BIIEYATIICHHE, 4YEM OIucarejbHble uMeHa. Hampumep, B Takom
AHTPOIIOHUMHUYECKOM enuHCTBe Kak Lady Betty Curricle BHUMaHHe TpPUBIEKAET
KOMIIOHEHT curricle, KOTOpbIA O0O3HAYAET HAPHBIUL OBYXKOJLECHBIU OKUNAMC, B
KOTOPOM 3Ta Jlama pazbezxana mo l'aia- mapky. OHa, kak peOEHOK, HacIaxaanach
MOE3/IKAMH B CBOEM UIPYLIEYHOM (DA3TOHUMKE M Jaxke MoKejayia, YToObl Hamucaiu
ctuxu B uecth e moHu. Kak Buaum, damwmms Curricle cBoed mNpo3payHOit
CEMaHTHUKOM HHUKAaK HE XapaKTEepU3yeT MEPCOHAXK, a MPOCTO MOMOTAaeT MUCATEIIO
co3aaTh 00pa3, KOTOPKIi BBI3BIBACT YIBIOKY Y UMTATEIIS.

Bcerpewatorcs u  pudMoBaHHBIE TIapbhl  ACCOIMATHUBHBIX ~ AHTPOIIOHUMOB,
HaIrpuMep:

[...] no more, probably, than for the story circulated last month, of Mrs.
Festino’s affair with Colonel Cassino [12, 17].

[lepconaxeit Mrs. Festino nu Colonel Cassino_o0beqUHSIET HE TOIBKO pudma,
HO u otumoniorusi. damumnus Festino accouuupyerca €O CIOBOM festival
(Ipa3AHENTBO), YTO TOBOPUT O Pa3ryIbHOM 00pa3e sKMU3HU 3TOU 0COObI, TO K€ MOKHO
CKa3aTh U O MoJKOBHUKE Cassino, 4bs (paMHUIIUS aCCOLIMUPYETCS CO CIOBOM CASINO
(Ka3uHO).

HNuTepeceH Takxke U CIENYIOIMN TPUMED:

Today, Mrs. Clackitt assured me, Mr. and Mrs. Honeymoon were at last become
mere man and wife, like the rest of their acquaintance [...] [12, 17]

Yaauno nonoOGpaHHbI (aMIIBHBII aHTpONOHUM Honeymoon T103BOSIET
aBTOpYy M30eXaTh M3IHUIIHUX Pa3bsICHEHUM CUTYyallUW: paHblIe 3TO ObLIa Jr0OsIas
CyIpy>KecKas mapa, 0 4eM TOBOPHUT 3TUMOJIOTUs (paMHIIbHOTO uMeHu (honeymoon —
MEJIOBBI MECSL), a CeiYac OHM CTAJIM MMPOCTO MYXEM U KEHOM, KOTOPbIE CKaHIAJIAT,
KaK U BCE OCTAJIbHBIE.

AccornuaTuBHbIE UMEHA COOCTBEHHBIE HEPEJIKO XapaKTEPU3YIOTCS HavYaIbHOUN
aJUIMTEepalMen IBYXKOMIIOHEHTHBIX UMEHOBAHUM IIEPCOHAXKEN, HAIIpUMED:

Well, here’s my great uncle, Sir Richard Ravelin, a marvelous good general in
his day, I assure you [12, 46].

Hcnonb3yss aHTPOMOHUMHUYECKYIO MOJENIb HOMHUHAUMU C aHadOpUUYECKUM
MOBTOPOM 3aaJIbBEOJSIPHOIO COHAHTa [r] B UMEHU M (paMuiIuu s 0003HAYEHUs
reHepasna, aBTop co3jgaer o0pa3 MOATSIHYTOro, JUCHUIUIMHUPOBAHHOTO U Xpadporo
BOMHA, (POHETUYECKU MOJAKPEIUISS STUMOJOTHYECKOE 3HAUYEHHWE €r0 BOWHCTBEHHOM
bamumuu  (ravelin - —  ¢GopTU(UKALIMOHHOE  COOPY)KEHHE, IPUKPHIBAIOIIEE
KPEMOCTHYIO OTpajly MEKIY ABYMsI CMEKHBIMU OaCTHOHAMHU ).

Haumenrpiiee konmuectBo B nbecax P. b. Lllepuaana cocTaBisitor napoauiiHbie
MMEHAa. OJTO HWMEHA, KOTOpbIE CO3JAI0TCS IEPCOHAKAMHU  XYJ0KECTBEHHOI'O
npousBeieHus B poriecce peuu [9, 128]. B pesynbrare uccrnenoBanus OblT BBISIBICH
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TOJIbKO OJIMH THUIl MAapOJAUMHBIX UMEH — MMEHa 3aMmecTuTesld. OHU JUIIb YCIOBHO
0003HAYaIOT PA3JIMYHBIX JIMIl, YIIOMUHAEMbIX B PEUYH TE€POEB MPOU3BEACHUS, HO
ogopmiieHs! B BUe (PaMUIbHBIX UMEH, HAIIPUMED:

Last night Lord L. [Sips] was caught with Lady D. [12, 12].

Takoe ymorpebieHrne aHTPOIMIOHMMOB YKa3bIBaeT HE TOJBKO Ha HEXKEITAHHE
Ha3bIBaTh KOHKPETHBIX JIMIl, 3aMEUIAHHbIX B CKAHAJIbHOM HCTOPUU, HO U Ha
CTEPEOTUITHOCTh TAKUX MHKAHTHBIX CUTyalluid, KOTOPhIE HEMUHYEMO CTaHOBSTCS
JIOCTOSIHUEM CITyXOB U ciieTeH. CieayeT OTMETUTh, YTO BBIIEIPUBEACHHBINA IPUMED
B34T u3 mnposiora, rae P. b. Illepuman moaroraBivBaeT 4yuTATENS K BOCIPUSTHUIO
nbechl «llIkona 3nocnoBus». [loaToMy AaHHOE MPEIOKEHNE MOKHO paccMaTpUBaTh
Kak OJHY W3 (OpMYyJ 3JI0CJIOBUH M CIUIETECH, TJ€ MEPEMEHHON €AUHUIICH SIBIISIETCS
aHTpONOHUM. YTOOBI TOJYYUTh pPE3yJbTaT, HYXKHO TOJIBKO BMECTO YCIOBHBIX
aHTpOMOHUMUYECKUX o0o03HaueHu (Lord L., Lady D.) moctaBuTh Kakue-InOo
MMEHA, YTO W JEJal0T IMOCETUTENH «IIKOJbI 3JI0CIOBUS», CIUIETHHYAs O CBOHUX
3HAKOMBIX U OJIN3KUX.

3akiIl0ueHue ¥ BbIBOJBL

Takum 00pazoM, «roBOpSIIME» HMEHA B XYIOKECTBEHHOM TEKCTE BCETa
BBITIOJIHAIOT XapaKTEePU3YIONIyl0 (YHKIMIO, TaK KaK BCE OHU JalOT YHTATEIIO
uH(GOPMAITUIO O TIEPCOHAXKAX XYJI0KECTBEHHOTO MPOM3BeeHus. B 3aBucumoctu ot
3TOM MH(OpPMAIUHU, «TOBOPAIINE» MMEHA MOXHO TMOPA3ACIIUTh HA OMHUCATEIbHBIE,
acCOIMaTUBHBIC U MAPOJUIHBIC UMEHA, KOTOPhIC B Pa3HOW CTENEHU XapaKTEPU3YIOT
JNEUCTBYIOIIUX JIUIl XYJA0KECTBEHHOIO MPOU3BeACHUA. AHAINU3 (PyHKIIMOHUPOBAHUS
«roBopsiux» umMeH B komeauax P. b. lllepupnana mokasan, 4To yaiie BCEro aBTOP
UCIIOJIB3YET OIMUCATENIbHBIE aHTPOIIOHUMBI, KOTOPBIE JTAIOT MPSIMYIO WM KOCBEHHYIO
XapakTepUCTUKY MX HOcUTensiM. Takue HMeHa, KakK TMpaBWiIO, AaKICHTUPYIOT
BHHMaHHE HA OCOOCHHOCTSIX BHEITHOCTH, XapaKTepa WU TMOBEICHUS MEPCOHAXKEH.
AcconuaTuBHbIE aHTPOTIOHUMBI YIIOTPEOJISIOTCS aBTOPOM PEKE, UEM OINMUCATEIbHBIE.
TakuMu MMEHaMU OYE€Hb YacTO HAMNEISIOTCA SMH30AUYECKHE MEPCOHAXKH, KOTOPHIE
YIOMUHAIOTCS B APAME TOJBKO OJHH pa3 B OMPEACICHHOM KOHTEKCTE. OHHM CO3at0T
IPEICTAaBIICHUE O TIEPCOHAXKE B II€JIOM W I[OMOTAIOT AaBTOpPY sSpdYe OIUCaTh
KOHKpeTHYI0 cutyanuto. [lapoauitHpie MMeHa COOCTBEHHBIE, KOTOPHIE CO3/AIOTCS
NEPCOHAKAMU XYJI0’KECTBEHHOTO IMPOU3BEJICHUS B TPOIECCE PEYHU, HUCIOIb3YIOTCS
aBTOPOM  penako.  YnoTpeOsieHue  OONBIIOr0  KOJIMYECTBA  «TOBOPSIIIHX)
AHTPOMIOHUMOB B OTPAaHUYEHHOM O00BEME JPaMaTUUYECKOTO MPOU3BEICHUS TO3BOJISET
aBTOPY BOCHOJIHUTH HEJOCTATOK MEPCOHAXKHBIX XAPAKTEPUCTUK U  CO3/JaTh
He3a0bIBa€MbIN aHTPOTIOHUMUYECKUN KOJIOPUT B €0 KOMEIUSIX.
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Abstract. The article deals with the issue of the functioning of "speaking" names in fiction,
namely in the plays of the British playwright Richard Brinsley Sheridan "The School for Scandal”
and "The Rivals". It is noted that "speaking" anthroponyms in a literary text always perform a
characterizing function, since they all give the reader information about the characters of a literary
work. Depending on this information, "speaking" names are divided into descriptive, associative
and parodic names, which describe the characters in a work of art in different ways. It is concluded
that the use of a large number of "speaking" names in the limited literary space of a drama work
allows the author to make up for the lack of character descriptions and create unforgettable images
with the help of creative anthroponymic nomination.
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Abstract: Different models of linguistic competences are analysed. Certain principles of the
development of the 1960s-1970s language tests are considered with the emphasis on their key
problems and disadvantages. Test models, based on the principles of communicative competence,
their types, purposes, and application spheres are studied. Special attention is paid to the issues
concerning development of the criteria for quality assessment of foreign language tests, i.e. validity,
reliability, objectivity and standardization. Conclusions are made as for the importance of test use
while organizing both in-class and independent student’s work.

Keywords: language tests, models of communicative competence, criteria for proper
assessment of language test results, criteria for evaluating quality of foreign language tests, content
validity, reliability, objectivity

Introduction.

Testing as the knowledge quality control is the integral part of the system of
foreign language learning. Contrary to the process of foreign language studying,
which purpose is to form foreign-language speech habits and skills, test control is
aimed first of all at assessment of their level of development. Thus, regulation of that
process is the main task of the control of knowledge level and quality while foreign-
language learning. Being the integral part of a language learning system, foreign-
language tests are characterized by their specific functions, types, control means, and
test objects, which have experiences significant transformations in the process of
their historical development.

Curricula, teaching materials, and language tests of the 1960s were affected by
the structural linguistics. Structuralism understood language as a system of lexical
elements and grammatical structures that could be considered and classified
independently. Rules of the communicative use of a foreign language in structuralism
did not matter at all.

That is why test developers of 1960s-1970s proceeded from the fact that the
level of foreign language proficiency could be checked only by testing with the help
representative patterns consisting of all lexical elements and grammatical structures.
While compiling such patterns, they relied on the studies of contrastive linguistics.
Thus, vocabulary and grammar, being of special difficulty for students because of
their mother tongue, were tested first of all.

One more typical thing for language tests of 1960s-70s was the fact that they did
not pay much attention of the objectivity of test assessment. That is why the tests of
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that time (even those, aimed at checking skills of written and oral speech) had
practically only isolated, receptive, decontextualized tasks in the multiple-choice
format. Consequently, productive skills could not be tested with the help of tasks like
that since such skills could not be assessed separately — they can be evaluated only by
assessing their corresponding partial skills. For instance, criteria of assessing the
skills of oral speech include also the ones used for evaluating pronunciation and
intonation.

Such a structural-analytical approach to the test development was used up to
1970s. At the late 1970s linguistics demonstrated a turn from structuralism to
pragmatics and sociolinguistics; as a result, context-based use of language was put
into the centre of testology. Language is considered as a communicative act in
different contextual situations.

Thus, models of communicative competence from the late 1970s turned to be
the important point of didactics and methodology of the development of language
tests. These models can be divided into two groups: descriptive models and process-
oriented ones. Descriptive models are characterized by the fact that they describe all
the components of knowledge and skills required for effective communication in a
foreign language. Descriptive models include also Common European Framework of
Reference for Languages. Process-oriented models try to show that all the
components of communicative competence are psychologically interconnected
forming a union of independent factors.

Such a control method as testing can be applied successfully for current,
intermediate, and final knowledge assessment. Tests help check the knowledge of
students both selectively and in general. Ye.G. Zharinova and Ye.V. Cherniaieva
highlight that testing is important for knowledge consolidation, improvement of the
obtained knowledge and skills, and identification of knowledge gaps. Students of
higher educational institutions are more scrupulous and responsible in testing their
knowledge as their studying is characterized by much higher requirements for their
mental activity and independency. To adopt the requirements for the curriculum they
study, there should be quite high level of development of generalizing, logical, and
abstract thinking since students of older ages are more intended as for their studying
and perceive it as something suitable and useful for their life tasks and future
profession. Therefore, testing is a method for checking knowledge and skills where a
testee performs certain set of special tasks [1].

Foreign language belongs to the academic subjects, which control and mastering
cannot be limited only by the written form. Adequate and comprehensive assessment
of the students’ knowledge in foreign languages requires a complex of tasks, which
performance means active use of the acquired skills both in terms of written and oral
speech.

Special attention should be paid to the problem of development of the criteria
for proper assessment of language test results. According to V.B. Balabanov and T.N.
Balabanova, there is no uniform strategy in this issue. Depending on the number of
tasks, their form and degree of difficulty, maximum mark is set for the perfectly
completed tests. Thus, while developing a control test, one should mean several
levels of complexity according to different types of speech activities for a
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comprehensive analysis of the student’s mastering the language material meant by the
programme [2].

Along with the language model, such qualities of tests as validity, reliability,
and objectivity are also of great importance during the test development. These
criteria require that the tests assess students’ progress as accurately as possible
(content validity), provide maximum reliable check (reliability) and highest objective
evaluation (objectivity of test procedure and assessment).

Content validity. Validity is one of the most important criteria of test quality
meaning test appropriacy for measuring the issues it is aimed to measure, i.e.
correspondence of test methodology to the concept being measured. Validity is
determined by correlation of the testing results with the success of completion of the
corresponding activity. Validity is considered quite high if the correlation coefficient
is more than 0.6. That is not as simple as it sounds since this criterion requires exact
description of the test purpose and thorough check of the compliance of test purpose
with the test tasks.

One can single out various components of a general concept of “validity”.
Content validity of a test means that the test tasks cover completely (and in the
necessary proportion) all the key aspects of that knowledge area, which preparation is
evaluated by the test immediately. That is why the condition of the development of
content-valid tests to check receptive skills is the specification of the test purposes
that demonstrates clearly, which text types should be used. For instance, if a reading
test should evaluate understanding of the main idea of a text and separate statements,
then global and detailed reading should be tested. If a test is to check how the
candidates can find specific information, the tasks should check selective reading [3].

Items of reading or listening tests should be oriented to real situations of the
foreign language use. Therefore, the basis of such test tasks should be represented by
authentic or slightly adapted texts. Besides, all the texts are read and listened to
differently. That depends on the facts to be learnt from the texts, i.e. on the purpose
of reading or listening. For example, train schedules are not usually read in detail
from beginning to end; usually, selective reading is applied to find some specific
information (time, destination etc.). On the contrary, while reading a recipe of some
new dish, detailed understanding of the text is required.

Reliability. It is one of the important quality criteria belonging to the accuracy
of psychological measurements. Reliability reflects a degree of accuracy and
constancy, with which personal quality is measured, and characterizes freedom from
errors of a testing procedure. The higher the test reliability is, the fewer errors the test
contains. If possible, a test should check the knowledge as accurate as a measuring
tape that shows the same results while measuring one and the same objects for
several times. In this context, precise formulation of tasks, being often a cause of
inexact measurement, is of the greatest importance. If a task is formulated not exactly
or in a too complicated way, then the testees perform the task differently as it is not
clear for them what they should do. However, the tasks performed differently cannot
be assessed with a sufficient degree of reliability. Thus, test developers should be
aware of formulating the tasks as clear as possible so that they can be done
unambiguously.
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Reliability is tested statistically after the moment when the test is approbated by
the sufficient number of candidates (150-200 people), having corresponding level of
knowledge; it is considered as the stability of results while repeated testing in terms
of the same sampling of the testees. The repeated testing is usually organized two
weeks after the first testing. It is believed that in case of coefficient of correlation
being 0.75 the reliability level is quite appropriate.

Reliability also considers the issue on the test length, i.e. how many tasks it
should include. Reading and listening tests are to contain minimum 20 questions to
measure the correctness of test performance.

Test reliability and validity are interconnected. Reliability has the sense only if a
test 1s characterized by the sufficient validity. If a test has no reliability, measuring
the quality inaccurately and unstably, then its validity is brought into question.

Objectivity. We can talk about the test objectivity only when the test results are
not dependant on a tester, i.e. if different testers reach similar results while measuring
one and the same parameter. In other words, a test is considered objective if one
manage exclude completely intersubjective influence of a tester.

On the one hand, this criterion concerns the condition of testing and means that
all the candidates are tested in terms of equal previously specified conditions, i.e.
there should be determined exactly how much time it will need for task performance,
how many points will be given for each task, and if the auxiliary means are allowed
to be used. On the other hand, that concerns the assessment of test performance.
Multiple-choice tasks such as texts for reading and listening can be assessed
objectively while speaking and writing tasks can be evaluated in a biased way.
However, development of clear criteria for test assessment can reduce considerably
the possible subjectivity during the evaluation.

The important thing during the test development is the fact that test items should
not require considerable time for their completion. The obligatory criteria are as
follows: definitions should be unambiguous and task interpretations should not be
loose. The questions should exclude the probability of formulating multiple-meaning
answers. If the tasks are short and motivating for the short answers as well, that
activates logical thinking of a student as there is no need to concentrate on some
details. Besides, the tests should be appropriate for the quick statistic processing of
the results. One more important characteristic of tests is considered to be their
standartization, i.e. their applicability for the wide practical use aimed at specifying
the level of language material mastering by a wider range of students who are gaining
similar volume of knowledge on the basis of typical educational programmes [2].

In general, use of testing is an optimal method of the organization of classroom
and independent work of students that favours rather quick identification of current
problems in digesting programme-based subjects aimed at timely elimination of the
detected gaps. Therefore, testing as a form to control mastering of language material
and as a tool of quantitative assessment of academic success has proved to be rather
effective and viable methodological technique in terms of meeting all the
requirements of current methodical science but with the allowance for the individual
specificity of academic process.
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AHoTauis: Ilompeba 6 Hayko8omy 00CNIONHCEHHT ANcopUmMMY 00pOOKU AH2IOMOBHO20 MEKCY
3a 00NOMO20I0 Napcepie aKmyanbHa 0N BUBUEHHS PAMAMUYHUX CMPYKMYp CMYOeHmAamu 6
AH2NIOMOBHUX MEKCMAX CyY4acHo2o coyiymy. Memorw 00cniodcenus € 00TpYHMYBAHHA MeMOoO0N02ii
KOHYEenmyaibHo2o nioxody 00 NAcepy8auHs aHeNOMOSHUX meKkcmie. Heobxiowicmv 6usueHHs
CHONYUYB8AHOCMI  IEKCUYHUX — OOUHUYL 3VMOGIEHA HEPO3POONEHICMI0  WUPOKO20 KOIA 5K
meopemuyHux, max i npuxkiaoHux npoorem. Teopemuuni acnekmu, sIKi nOMpeoOyIOms 8UBUEHHS, —
ye, 30Kpema, 2pamamuyHa I JeKCUYHA 6ANEeHMHICMb Cli6, MUN06a CNOAYYYEAHICMb, CUHOHIMIs
CN0BOCNONYYEHb DISHUX CIPYKIMYPHUX MUNIB, JIeKCUYHA | SPAMAMUYHA BATIeHMHICMb AK KPUMepiti
CUHOHIMIYHOCMI, 3AKOHU KOMOIHAMOPUKU CAO0BOCHONYYEHb DI3HUX Munié i pospsois, JeKCUuHa
BANICHMHICb SIK KPUMEPIL PO3MENCYBAHHS BLIbHUX | (DPA3EON0CTYHUX CTOBOCNOYYEHb, B3AEMOOIS
cmitikocmi U idiomamuyHocmi mowo. /[o npukiaorHux npodiem MONCHA 8iIOHeCmU A8MoOMamu3ayin
JIH2GICMUYHUX O00CNI0NCEHb, ABMOMAMUYHE BUSHAYEHHS MeNC CIOB0CNONYYEHb, YCMAHOBIEHHS
Kpumepiig ulieHy8anHs Gpasu Ha CuHmazmu, A8MOMAMUYHUL CUHMAKCUYHULU AHANI3 PeYyeHHs,
asmomamuune pegepysanHs i AHOMYBAHHS MEKCMY HA OCHOB8I CHOIYYYBANbHICHUX Kpumepiig
mowo. Ob'ekmamu 0ocniodxHceHb €: 61aAcHe NPUPOOHI MOBU,  BUKOPUCIAHHA KOMN TOMEPHUX
npozpam npu aHanizi aH2IOMOBHUX MEKCMOBUX Mamepiais

IIpeomemom 0ocniornceHna cyyacHi aHe10MOGHI MEKCMU.

00'ekmom 0ocnidrcenna € epamamuyti CMpPYKmMypu Cy4acHUX aueioMOGHUX MEKCMI8.

Mema o0ocnioxycenns — o0OIPYHMYBAHHA MemoO002li KOHYenmyaibHo20 nioxo0y 00
nacepysamHs mexkcmie.

Memoou oOocnioxncenna. Ilpononosamne 00CniOdCeHHs NposedeHe 3 BUKOPUCMAHHAM
3G2ANbHOHAYKOBUX MemoOi8 aHanizy, CuHme3y 1 Y3a2albHeHHs, a makodc 0ionioepapiyHo-
ONUCOB020 Memoody 3 Memol 3aNY4eHHs MmMdad CUCMeMamu3ayii aHeIOMOBHUX MEKCMOBUX

mamepianie.
KuarouoBi cioBa: napcune, napcep, epabbep, cuHmaxkcudHull aHaiizamop.
Ilapcep a00 CHHTAKCMYHHI aHANI3ATOP — YacTHMHA MPOTrpaMHu, sKa

NEpEeTBOPIOE BXIiJTHI JaHHI, K MPaBUJIO TEKCT CTpyKTypoBaHoro (opmary. Ilapcep
BUKOHYE€ CHHTAKCHYHWN aHaji3 TeKkcTy. Halwacrtime 3ycTpidaroThCsl Taki THIH
mapcepiB: uepra Kilacu(piKOBaHUX JIEKCeM, aOCTpakTHE JEpeBO, 1€papxiyHi
CTPYKTYpH, TaOJuIIl TaHuX[25].

IMapcunr (Bia. anen. Parse) — nporec po300py MEBHOIO KOHTEHTY Ha CKJIaJ0B1
3a JIONMOMOTOI0 CIeliaibHuX mporpam ab6o ckpunrtiB. Hanpuxnaa, y SEO mum
KOHTEeHTOM € html-xon ctopinok caiitiB. IlapemHr (Bix anri. Parse) — mporec
aHayizy abo po300py MEBHOIO0 KOHTEHTY Ha CKJIaJ0Bl 3a JOMOMOIol poOOTIB —
napcepiB (crenianbHux nporpam abo ckpuntiB). ¥ SEO mum korTeHToM € html-xox
CTOPIHOK cauTiB [28].
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IMapcuur — e mpormec 300py AEAKUX JAHMX 1 CKIQJaHHd 3 HUX 0asu.

Hampuknazn, MmoxHa 310pati 6a3y TocThoBUX KHUT. AG0 0a3zy karanoriB caiTiB. OcCh
HABIIIO 116 POOUTH 1 poOUTH B3arail — KoKeH BHpirye caMm. Haifuacrimne Taki 6a3u
BUKOPHUCTOBYIOTHCS crlamepaMu. Ajie He 000B’I3KOBO.

Haiiimomimi mnapcepu B Mepexi I[HTEpHET — 1€ MOUIyKoBI poOOTH, SKi
aHaII3YIOTh CTOPIHKH, 30€piratoTh JaHi aHajizy y cebde B 6a3l 1 HOTIM MPHU MOILIYKY
BUJIAIOTh PEJICBAHTHI Ta aKTyaJbH1 JOKYMEHTH.

Yacto ' napcune' mnytaroTh 3 rpab6iHroM. lle Oam3bKiI MOHSATTS, aje BCE XK
MaroTh Pi3H1 3HAUYCHHS.

I'pabd6ep — no3Bonsie ckauyBatu iHpopmaiito 3 Mepexi (html-cropinku, rss-
CTpiukH, Xml-JOKyMeHTH) B cBOO 0a3zy, a mapcep A03BOJISIE BUSIBUTH 3 II€i KyNH
KOPHUCHY 1H(pOpMallito 1 00poOuUTH ii, 3aJIeKHO B1J MMOCTABIEHUX 3aBJaHb [52].

B xommtoTepHill JMHTBICTHIN HAC IIKABUTh CaMe CHMHTAKCUYHUM aHalli3 TEKCTIB,
pobOoTa mapcepiB Ta SIKUM YMHOM Iapcepr MOXHA BUKOPHCTOBYBATH y HaBYaHHI
iHO3eMHMX MOB. B iHdopmartuiii — 1e mporecc aHamizy BXIJHOI MOCIIJOBHOCTI
CHUMBOIJIIB, 3 METOI0 p0300pYy IpaMaTHUYHOI CTPYKTYPH 3T1JIHO 13 33JaHUMHU 33Jja4aMU
(bopMalIbHOT TPaMMAaTHKHU.

[lin yac CHMHTAaKCHMYHOTO aHami3y TEKCT O(OPMIIOETHCS Yy CTPYKTYpY AAHHX,
3a3BMYail — B JIEPEBO, SKE BIJNOBIIAE CHUHTAKCUYHIM CTPYKTYpl BXIJTHOI
MOCIIIOBHOCTI, 1 0Ope MIAXOAUTH JIJIsl TOAAJIbIIOi 0OpoOKU. 3a3BUYail CHHTaAaKCHYHI
aHaj13aTOpU MPalIOOTh B JIBAa €Talld: HAa MEPIIOMY 1IeHTU(]IKYIOThCS OCMHCIICHI
TOKEHM (BUKOHYEThCS JIEKCUYHUM aHali3), Ha JPyroMy CTBOPIOETHCS JI€PEBO

po30opy.
Hanpuxman, my>xe BiIOMHI BHITaI0K aBTOMAaTUYHOTO CHHTAKCUYHOTO PO300py:

How Parse Trees Work

S
S
VP
VP
A NP
VP PP PP
NP NP NP NP NP NP
I N N\ \ 7 e N,

PRO V DT N IN PRO NS PRO V DT N IN PRO NS

I shot an elephant in my pajamas. | shot an elephant in my pajamas.

Key: N = Noun | NS = Plural Noun | NP = Noun Phrase | PRO = Pronoun |V =Verb | VP =Verb Phrase |
DT = Determiner | IN = preposition | PP = Prepositional Phrase
Mau. 1 3pa3ok BiIoMOro CHHTaAaKCHYHOT0 P0300py peYeHHs
¢ How parse trees work’
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(Create Tee)
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Parse Tree

<

Compiler, Interpreter
ar Translator

=

Output

LS A

Maui.2 Cxema po0GOTH CHHTAKCUYHOI0 aHAJII3aTOPA.

[Tapcep mpairoe B KOMaHAHOMY pAIKY. B SIKOCTI BXIAHMX JTaHUX BIH OTPUMYE
TekcToBui Qaiin y utf-8. PesynbraTtn podbotu 36epiratotbes B hopmati XML.

3pa3oK BUKJIUKY Tapcepa:

« parser.exe — verbose —tagger 0 —parser 0 —lemmatizer 0 —emit_morph 0 —
dictionary. xml input. txt —o output.txt »
[Tapamerpu:

» verbose npyk iHpopmalii mpo Xif mapcuHra B KOHCOJb.

» tagger 0 U1 BukoHaHHs Mopdororiunoro anamzy (Part-Of-Speech tagging)
BUKOPUCTOBYETHCS 6a30Ba MOJIETh POCIHCHKOT a00 aHTIIHChKO1 MOPGOJIOTii.

» parser 0 Ui BUKOHaHHS CHHTaKCHYHOTO aHaiizy (moOymoBa dependency
tree) BUKOPUCTOBY€EThCs 0azoBwmii shift — reduce mapcep.

» lemmatizer 0 nemaTu3ailisi BUKOHYEThCS 3 BUKOPHUCTAHHAM HWMOBIPHICHOI
MO/IeJIl POCIMChKOT MOBH 1 3 ypaxXyBaHHSAM KOHTEKCTY CIIOBA.

» emit_ morph Omne BumaBatu B XML ¢aitn pe3ynbTarTiB  CIUCKA
MOP(QOJIOTIYHUX TEriB CIiB; pexuM | mpuBene A0 3HAYHOIO 3POCTaHHS
o0cCsTy pe3ybTaTiB.

» d dictionary.xml nmuisix 10 koHpiryparifinoro ¢aiiaa CIIOBHUKOBOI 0a3H.
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» 0 output.txt Ha3Ba CTBOPIOBAHOTO (haiiiTy 3 pe3yJbTaTaMHu.

» fuzzy wordrecog 1 BKIIIOYAa€THCSI HEHITKUI MOIIYK CIOBOQOPM B JICKCHKOHI,
AKUI JO3BOJIAE pedaryBaTH fAesiki opdorpadidHi MOMHIKH 1 omedatku (3a
3aMOBYYBAHHSIM PEKUM BUKIIOUEHUN ) [ 14].

ko BXiIHUHN (aiiyl MICTUTH TEKCT, BXKE PO30OUTHI Ha PEUEHHS, TaK 1110 KOXKHE
pEUCHHSI 3HAXOAMUTHCA HAa OKPEMOMY pSAKY 1 BIIOKPEMJIEHO CHUMBOJOM "\ n', TO
MO’KHA BKa3aTu MapaMmeTp — eol, 1 mapcep He BUKOHYBaTUME CETMEHTAIlI0 TEKCTYy Ha
pPEUYCHHS HA OCHOBI CBOIX €BPHCTHUK.

OKpiM TOTO PO3PI3HAIOTH IIE PEXKUM POOOTH Tapcepa 3a JOMOMOTroI CEpPBEPIB.
[Tapcep crnpoekToBaHM Jii MAKCUMAJIbHO IIBHUAKOTO PO300pY BEIMKHUX OOCATIB
TEKCTIB (IeCATKM KUI00alWT a0o coTHI mera0ait). [[ns oTpuMaHHS MakCUMallbHOT
OPOAYKTHBHOCTI Tapcep NpH 3alyCKy 3aBaHTa)XXy€ B OINEPATUBHY MaM'siTh BCIO
CJIOBHMKOBY 0a3y. 3aBaHTaxeHHs 0a3u 3ailMae KiIbKa CEKYHI. Y 3B'S3Ky 3 LIHM
HEpalioHaIbHO BUKOPUCTOBYBATH Mapcep AJisi po300py OKPEMUX PEUEHb.

Jl7ist poOOTH Ta BUKOPUCTAHHS Mapcepa HeoOXiaHa JiIeH3is Ta TucTpudyTus. B
JTUCTPUOYTUB BXOJUTH BCl HEOOXiJHI CIIOBHMKOBI 0a3u Ta Mojeni WMOBIpHOCTI. 3a
3aMOBUYYBaHHSIM KOHQIrypallis Mapcepa 3amporpamoBaHa Tak, IO HUM MOHA
KOPUCTYBATHUCSl Ofpa3y MICIS BIAKPUTTS, HE BHOCSYM 3MiH B mapamerpu. [lapcep
MOXHa BUKOPHUCTOBYBATH HE JIMINE B JIHTBICTUYHHUX WIJISAX, TaK SK BIH MICTHUTH
1H(pOpMaIlit0 HEOOMEXEHY ISl BUKOPUCTaHHSI.

[Tapcep mae ik TO3UTUBHI aCIEKTH BUKOPUCTAHHS Tak 1 HeraTuBHI. [[yke yacrto
[P BUKOPHUCTAHHI NIapcepa, BiH HE NPUIIMaE BXITHUN TEKCT, TOJA1 HEOOX1JHO BBECTH
J0JIaTKOBY 1H(OpMaIito, Ka OUIbII TOYHO OMKCYE IPOOIEMY.

[Tapcep renepye iHdOpMaIIiO PO MOMUJIKY, KA OMUCYE MO3UIIII0, YOMY TTapcep
HE 3MITI MPOJOBXKUTH CUHTAKCUYHUI aHasi3. Skio O0ysio 6arato moMUJIOK, TO Mapcep
Ja€ TIOBIIOMJICHHS TIPO ocTaHHIO. [[0BiTOMIIEHHS PO MMOMUIIKH, MOXKYTh BUSBUTHCS
OaXxaHMMHU MPU TIAPCUHTY anbTepHaTuB. [68,330c.]

def value: Parser[Any] = numerclit| “true” | “false”

Hampuknan, skimo [AaHO MNOpaBWio 1 Tapcep HE 3MIT 3HAWTH  KOIHOL
albTEpHATUBH, TOA1 mMoOBigoMIIeHHs “false” BBoauTh B oMaHy. B maHHIM cuTyarii,
MOYKHA HaJlaTH JI0AaTKOBY iH(opmarrito failure 3 TeKCTOM MpoO MOMUJIKY :

def value: Parser[ Any] = numerclit| “true” | “false” |
failure (“Not a valid value”)

Sxmo mapcep 3a3Hae HeBaaui, Meron parselAll moBepHe pe3ynbTaT THUIY
Failure, BiH moBepTaTiIMe KOpHCTOBaYY 1HGOPMAIIIIO 3 ITOMHUIIKOIO.
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Abstract: The need for a scientific study of the algorithm for processing English-language
text using parsers is relevant for the study of grammatical structures by students in English-
language texts of modern society. The purpose of the study is to justify the methodology of the
conceptual approach to the passage of English-language texts. The need to study the conjugation
of lexical units is due to the lack of development of a wide range of both theoretical and applied
problems. Theoretical aspects that need to be studied are, in particular, the grammatical and
lexical valence of words, typical conjunctiveness, synonymy of phrases of different structural types,
lexical and grammatical valence as a criterion of synonymy, laws of combinatorics of phrases of
various types and degrees, lexical valence as a criterion for distinguishing between free and of
phraseological phrases, interaction of stability and idiomaticity, etc. Applied problems include the
automation of linguistic research, the automatic determination of phrase boundaries, the
establishment of criteria for dividing a phrase into syntagms, automatic syntactic analysis of a
sentence, automatic abstracting and annotation of text based on conjunctive criteria, etc. The
objects of research are: actual natural languages, the use of computer programs in the analysis of
English-language textual materials.

Key words: parsing, grabber,parser,syntax analizator.
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