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AGRICULTURAL SCIENCES

SUBSTANTIATION OF THE DESIGN OF A HUSKER FOR THRESHING
OF SELECTIVE CORN - COBS

Gorobey Vasily

dr techn. sci, sen. res.

Scientific and Production Association

"Selta" of the National Scientific Center "

Institute of Mechanization and Electrification of Agriculture™
Glevaha, Kiev region, Ukraine

Cherchel Vladislav

dr agr. sci, sen. res. Head

of the Institute of grain crops of National Academy
of Agrarian Sciences of Ukraine

Dnipro, Ukraine

Introductions. Corn seed processing technology includes thermal drying to a
humidity of 12.0-13.0%, threshing of cobs, cleaning, calibration and refinement of
individual fractions, pickling and packaging of finished products. The number and
modes of operations are different for hybrids and parent forms due to their
characteristics. The task of the process of threshing corn cobs is to separate the grain
from the rods and cleaning it from large, small and light touches. At the same time,
the grains should be damaged as little as possible, and also not remain unthreshed.
When threshing cobs of seed corn, the amount of grain not separated from the rod
(not threshed) should be no more than 1.2% to weight of the rods, broken grains-no
more than 1.5%. The content of grain in the waste (in the rods, in the passage of the
seeding sieve and in the aspiration pipes) is not more than 1.0%, and the weed
impurity in the grain is not more than 2.0%. More than half of the mechanical

damage in toothed corn is caused by damage to the endosperm of the grain top [1].
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Studies on the threshability of corn _ cobs on a laboratory installation with a
beater threshing drum revealed that the position of the cob and the value of its
temperature also have an effect [2]. There are known studies on the creation of design
solutions for a threshing and separating device with a system of oriented feeding of
corn _ cobs to threshing. Corn _ cobs are oriented in space parallel to the axis of the
rotor and in this position are fed to the receiving part of the deck, where they acquire
a helical movement under the action of a multi-pass plate winding of the rotor. Corn
cobs are fed into a wedge formed by a split studded cone of the receiving part for
interaction with the spikes and threshing [3]. Studies were conducted on the threshing
of corn cobs in a wrapper in a small-sized thresher, including a threshing drum made
in the form of a I1-th metal disk [4]

Studies have found that larger seeds of toothy corn are more likely to be subjected
to mechanical damage. The more pronounced features characteristic of this Botanical
group are a flat, tooth-like shape, a depression at the top of the grain, and a powdery,
loose structure of most of the endosperm. Small seeds often have a rounded shape
with a slight depression at the top and a smooth surface. Such seeds in their shape and
structure of the endosperm are close to siliceous varieties and therefore less
vulnerable to mechanical damage [5].

It is also noted that for threshing corn - cobs for seeds at the selection stage, in
most cases, disc threshers of the MCD-M type are used. These devices practically do
not injure seeds, but non-threshing can reach 7-8 % [6]. In the structurally more
advanced laboratory corn thresher LS 230, a well-known manufacturer of breeding
equipment from Wintersteiger AG, corn _ cobs are fed one by one to the threshing
toothed disk. Grains passing through the cleaning, wake up in the storage tray. The
rods fall out of the machine into another tray. Spring-loaded guides provide threshing
of both large and very small cobs [7].

The disadvantages of this design of the laboratory threshing machine are the
general threshing of individual ears of seed corn of various cross-sections, which for
effective separation of grain require a steady force of pressing them with a spring

mechanism to the threshing gear disk, high energy consumption and low productivity.
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In addition, the high metal consumption, floor-mounted version of the thresher
operation make the selection work with corn at the second stage of selection more
difficult.

Aim. The aim of the work is to create such a device for threshing cobs in primary
corn seed production, which provides an increase in reliability and productivity,
reducing its metal content and energy consumption in the process of threshing corn_
cobs of selection and seed samples.

Materials and methods. The problem is solved in that in the construction of
threshing corn breeding that has a frame with support posts on which is fixed the
motor case threshing machine, saddle _ grind disks, load glasses, electrical
controlling cabinet, rails, trays, containers for food collection of processing,
according to the technical solution of the threshing machine, provided with a device
in the form of conical grind discs for simultaneous peeling of the two ears of corn,
taken separately smaller and larger cross-section and conical grind disks, which are
provided by four row cone-shaped spines with an elastic coating, for example, 15
mm, staggered offset laterally from the first edge row of half the height of the stud is
spring-loaded and mounted on the main shaft of the threshing apparatus with
adjustable pressure force to a cone-shaped load glasses, the position of which is fixed
in grooves of the cases, which are rigidly attached a bracket to the frame, thus the
electric motor for driving elements of the threshing apparatus includes a frequency
converter and chain drive movement of set ratio with the possibility of rotation of the
ear around its axis to the exit of the conical narrowing of the glasses with common or
separate discharging products of treatment [8].

Results and discussion. The design of the maize selection thresher device,
according to the developed technical solutions, is shown in the diagrams: in Fig. 1, a-
front view, b-top view, at an angle. The device, according to Fig. 1, consists of a
frame 1, an electric motor 2, an electric cabinet 3 with a control panel, a frequency
converter 4, a chain transmission 5, grater disks 6 and 15, guide glasses of large 7 and
small cross-section 16, guide glasses of circular motion 8, a grid 9, a tray 10 for

transporting grain and a tray 11 for transporting rods, a gate with a clip 12, a
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discharge box 13, a pins bag 14, pressure springs 17 and 18 on the grater disks,
tenons 19 of disks, a shaft 20 of the disks drive, a driven asterisk 21, latches 22 of
position of the case springs 23 and 24 with slots for fixing the guide cups to the frame
with brackets 25 and 26.

18 15 23

Rege8"
» }

A :ﬂ' AT «r;ﬂ«////
a b

Fig. 1. Design diagram of the maize selection threshing machine: a-front view, b-

top view, at an angle

The order of operation of the thresher is as follows. From the control panel of the
electric cabinet turn on the electric motor, on the scale of the frequency controller of
the company "Lenze". Select the desired speed of rotation and drive the shaft of the
peeling mechanism. The direction of rotation when viewed from the spring side is
counterclockwise. Divided corn _cobs, according diameter into two parts with a batch
of selection and seed material prepared for threshing on the classifier, which is a ring
mounted on a tripod that simulates the diameter of a glass with a smaller cross-
section, are fed into cone-shaped guide glasses of large and small cross-sections, the
position of which, taking into account the humidity of the cobs, is fixed by the
position of the cases, which are rigidly attached by brackets to the frame and fixed on
the contact tangent at an angle of 60° in the direction of rotation of the grinding disks

with a surface angle of 5°. When the disks rotate, their tenons press on the grains and
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grind them out of the head. Due to the rotation of the disks loaded with springs, the
full rotation of the cob around its axis is carried out along the circular motion guides
to the exit from the cone-shaped narrowing in the glass and its movement to the exit
from the lower end of the glass. At the same time, the grain is ground from the cob.
The ground grains are sent by a tray to the grid and along the tray to the box. The
ground rods are sent by the rod tray to another container-a bag, which is fixed with a
special clip. The technological process of threshing is possible with general or
separate unloading of corn cobs processing products in each glass.
The peeling mechanism in accordance with Fig.1,a,b consists of two unified grinding
discs mounted on the shaft with the possibility of axial movement loading cups, fixed
on the cases with the possibility of adjusting the degree of overlap of the cross-
section of the cups with the tenons of the grinding discs along the grooves.. The disks
are driven by a (three-phase) 0.75 kWt electric motor. The electric motor is powered
from a 380 V 50 Hz power supply. Units of working cups designed for feeding corn
cobs with a cross-section size of up to 44 mm and up to 60 mm are fixed on the cases.

Threshing is carried out using the action on the grains of the cob of tenons fixed in
the end surface of the grinding disk, with its full rotation during threshing in the glass
around its axis along guides in the form of helical turns on the inner surface of the
glasses. To reduce the degree of grain damage, the tenons are made conical with
rubberized surfaces. Disks from the outer edge have a stepped protrusion half the
height of the tenon for offset the first row of tenons installed around the
circumference, which speeds up the process of technological capture of the cob.

After the end of the threshing process, the cob rod falls through the outlet of the
glass into the tray, which provides separate unloading of grain and cob rods.
The prototype of the selection thresher was manufactured in the NPO " Selta "NSC"
IMESH " and passed departmental acceptance tests in the conditions of the Institute
of agriculture of the Crimea in cooperation with the Institute of grain crops of the
NAAS. The parameters of working organs: diameter scratch disk, mm — 165; rotation
frequency, min? from 0 to 168; electric motor power, not more, kWt — 0,75; number

of cups — 2, length , mm - 128 and 140, the inner diameter, mm 44 and 58; the efforts
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of tightening of head scratch the disk H from 170 to 500; the slope of surface scratch
disk, C — 5; the angle of inclination to the horizon of the glass above the shatft,
degrees-60.

Agrotechnical evaluation was performed when threshing corn cobs of the
Krasnodar hybrid and the Dnipro hybrid. Dimensions of the cobs of the Krasnodar
hybrid: length from 15 to 19 cm, diameter about 40 mm. Dimensions of the cobs of
the Dnipro hybrid: length from 24 to 28 cm, diameter about 50 mm.

Hybrid cobs Krasnodar were threshed to grind glass with a diameter of 44 mm, the
hybrid Dnieper - glass 58 mm. Grain humidity was 12.5%. It is established that the
thresher performs the technological process well, is easy to operate, and mainly meets
the requirements of the technical task. During the tests, the following technological
indicators were obtained: non-threshing was 0.5%, grain grinding was 1.2%, and
grain loss was 2.2%, which meets the requirements of the technical task.

According to the results of tests, the thresher is recommended for production by
order of consumers.

Conclusions. The use of a device for simultaneous peeling of two separate cobs of
selective corn accelerates the selection work and reduces the energy intensity of the
technological process.

Differential adjustment of the husking mechanism stiffness, taking into account the
initial parameters of the selection and seed-growing corn _ cobs (diameter and
humidity) reduces grain injury and increases the reliability of the selection and seed-

growing process.
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EKCIIEPUMEHTAJIBHI JLJISTHKYA MOJIE3AXUCHUAX CMYT

Bbina IOais MukosaiBHa

Kang. c.-r. nHayk

JOLIEHT KadeapH JICOBUX KYJIbTYP 1 MENIOpallii
I'opomxko BiTauiit BitaniiioBu4

Kang. c.-r. Hayk

noleHT kadeapu ficiBHULTBA M. b.®. OcTanenka
TI'opaismenko Anbona IQpiiBHa

Buknanau kadenpu niciBaunrsa iM. b.®. Ocranenka
XapKiBChbKUW HALlIOHAJIBLHUM arpapHUil yHIBEPCUTET
imeHi B. B. JlokydaeBa

M. XapkiB, YKpaina

Beenenue./Introductions. Tlosje3axucHe JICOPO3BEACHHS — CTBOPEHHS
JICOBUX CMYT JUISI 3aXWCTy TIOJIIB BiJi HECHIPUATIMBUX SBHII — IIOCYX, CYXOBIiB,
BOJHOT Ta BITPOBOi e€po3ii IPyHTIB, HU3bKUX TEMIIEpaTyp Ta iH., BBIMIILUIO B Cy4acHe
3emMJIepo0CTBO OarathboX KpaiH CBITY K HEBII'€MHHH €JIEMEHT KOMILIEKCY 3aXO/IiB,
CIIPSIMOBAaHMX Ha 30epeXeHHs 1 MiABUIIEHHS MPOJYKTHUBHOCTI IPYHTIB, Ha PICT 1
cTabuTi3a1ii0 BPOKAHHOCTI CUTBCHKOTOCTIONAPCHKUX KYIBTYD.

3aTpUMyrOYM TIOTOKH TIOBITPS Yy NPU3EMHOMY IIIapi, IOJIE3aXHUCHI CMYTHU
3MEHIITYIOTh TOPU30HTAJIbHY MIBUAKICTh 1 BEPTUKAIBHUN 0OMiH Horo. B pesynbrari
3MEHIIIEHHS MBUAKOCTI BITPY 3 3aXUIICHUX IOJIB B3UMKY CHII' HE 3HOCUTHCS, IPYHTH
MEHIIIE MPOMEP3ar0Th 1 OTPUMYIOTh KpaIlly BOJIOTO-3apsIKy, @ B PaHHbOBECHSIHUM
MepioJl 3MEHIYEThCsl HeOe3MeKa BUHUKHEHHS BITPOBO1 €po3ii IpYHTY, BUIYBaHHS 1
3aciKaHHS CXOJ[IB paHHIX KYJIBTYp, HAPUKIIAJ, I[yKPOBUX OYPSKIB Ta 1H.

3MEHIICHHS MBUIKOCTI BITPY MPU3BOAUTH 10 3MIHM Py IHIIUX BaXJIUBUX
€JIEMEHTIB MIKPOKJIIMaTy: 3MEHIIEHHSI BHIIAPOBYBAHHS BOJOTH 3 IPYHTY 1 JOOOBO1
aMIUTITYIM KOJIMBAHHS TEMIEPaTypu TPYHTY 1 TOBITps, MiABUIICHHS BIIHOCHO1
BOJIOTOCTI MOBITpS TOImIO. TakWM YHMHOM, IIOJIE3aXUCHI JIICOBI CMYTH, 5K
JIOBTOCTPOKOBA CKJIQJ0Ba YaCTHHA arpo-iTaHamadry, MOCTIHHO TMO3UTUBHO BIUTMBAE
Ha aepoTriIPOTEPMIYHUN PEKUM 3aXHUIIEHUX HUMH TOJIB. [1oMINIIyeTbCsi 3aCBOEHHS
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pOCIMHAMU  MIHEpaJbHUX JOOpHB, MIABUIIYETHCA €(PEKTUBHICTh 3POILIEHHS,
3aCTOCYBaHHSI BUCOKOBPOKalHUX COPTIB. | UMM BHIIa IHTEHCUBHICTh 3€MJIEpOOCTBA,
TUM €(DEKTUBHILIUHI BILJIUB MOJIE3aXUCHOIO JIICOPO3BEICHHS.

Heas padorbl/Aim. BaxiuBe 3Ha4YeHHS Ma€ i KanTakHa (YHKIIiS JTICOBUX
CMYT, sIKa BUSBJISETHCS B 3aTPUMaHHI MUY, a€pO30JICH, Ta30BOT €MYJIbCii, IIKiIIUBUX
MIKpOOpraHi3MiB, CIOp NATOT€HHUX I'PUOIB Ta 1H.

KpiM ToOro, mone3axucHi, a TaKOXX 1 CTOKOPETYyJIOKYl JICOBI CMYTH Yy
KOMIUIEKCI 3 IHIIMMHU 3aXUCHUMH JIICOBUMH HACQKCHHSIMH, 110 OXOIUIIOIOTH I
BO/10301pHI CUCTEMH, BIAIIPAIOTh BAXKIUBY TIIPOJIOTIYHY 1 BOJOOXOPOHHY pOJIb.
HacamkeHHS CIIPUSAIOTh MEPEBECHHIO MOBEPXHEBOIO CTOKY B TMIA3EMHHH, TIpHU
IIbOMY BOJIa OYHIIAETHCS B IECTUIHIIB, [0 3MUBAIOTHCS 3 TOJIIB, MiJABUIICHHIO
BOJHOCTI MajuX 1 BEJIMKUX PIYOK, BOJOCXOBHUIN. BOHM 3amoliraroTh 3aMyJIeHHIO 1
3a0pyAHEHHIO OCTaHHIX.

Marepuansl u mertoanl./Materials and methods. EdektiBHe BHKOHAHHS
pi3HUX (YHKIIN TOJIE3aXUCHUMH JIICOBUMU CMYTraMM 3ajIe’KUTh Bl 1X CTIMKOCTI B
KOHKPETHUX TPYHTOBO-KIIIMAaTUYHUX YMOBAX, X CTPYKTYpH 1 KOHCTpYyKIlii. OcTaHHIM
4acoM B TIMTaHHSAX CTBOPEHHSA JICOBUX CMYT CIIOCTEPIra€TbCcs HEBUIIPABIAHE
crpomeHas. Hampukinaa, pekoMmeHpaallii cTBoproBaTH 2—3-psiaHI CMYTH 3 OJHIET
JIEPEBHOI MOPOJIM, TUM YaCOM 5K HAaHOLIBII €(EKTUBHUMHU € TIePEBaKHO HACA[KEHHS
3MIIIAHOTO CKJIaAy 1 CKIagHO1 OYyAOBH, IO CTAHOBIATH 3aMKHYTY CaMOPETYIIOHYY
CHUCTEMY 13 BJIACTUBHM il cepeioBuIieM. Taki HacaKEeHHS He TUIBKH CTIMKIII MPOTH
BIJTUBY HAaBKOJUIITHHOTO CEPEJIOBUINA, ajie 1 OUIBIIOI MIpOI BUKOHYIOTH 3aXHCHY 1
KOMIICHCAIIIfHY pOJIb 10 MiATPUMAHHIO OIl0OJIOTIYHOI pIBHOBAru MOPYIICHUX
TISUTBHICTIO JIFOAMHU TPUPOJHUX 3B'A3KiB. [Ipy 1mpoMy mupuHa cMyr mae OyTH
ONTUMAJILHOIO, TaKOI0, MO0 3a0e3medyBaTd MaKCHMAJIbHY 3aXUCHY €(EKTHUBHICTH
MpY MIHIMAJIBLHOMY BiJIBEICHHI ITiJT HUX OPHOT 3€MJIi.

Ha VYkpaini mone3axucHi JIicCOBi cMyry cTBOpeHi Ha 1uiomti moHaa 430 tuc. ra,
0 Pa3oM 3 IHIIUMH BHJAMHU JTIICOBUX HACA/HKCHb 3aXMINAIOTh OMU3bKO 13 MIH Ta
OpHOT 3eMJli. 3 POCTOM WX HACAKEHb Y BHCOTY IUIONIA 3aXWIIEHOT HUMHU OPHOI

3emJ1 Oyne 30u1byBaTuCh. [IpoTe 1ny1s 3a0e3nedeHHs 3€JI€HOr0 3aXUCTY BCIX OPHUX
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YT1J1b pecIyOIiKd HEOOXITHO CTBOPUTH I1I€ 3HAYHY KUIBKICTb MOJE3aXUCHUX JICOBUX
CMYI IHIIMX 3aXUCHUX JICOBUX HacaJXeHb, BiAHOBUTH TmoHax 40 Tuc. ra
pO3IalHAHUX MaIO€(EKTUBHUX JIICOBUX CMYT 1 PEryJsipHUM JIICIBHUYUM JAOIJISIIOM
MNIATPUMYBATH BUCOKUH piBeHb () YHKIIOHYBAaHHS 1CHYIOUHX.

PesyabTaTel m o0cy:xaenue./Results and discussion. Ilone3axucHe
JICOpPO3BE/ICHHA Ha YKpaiHi Mae OUIbII SIK MiBTOpaBikoBY icTopito. Ille Ha mouaTky
XIX cr. Tyr Bnepume B ictopii 3emiuepoOctBa B. . JlomukoBcbkuit (1837) Ha
NPaKTUIl 3aCTOCYBAB JICOBI CMYTH JIJISl 3aXHCTY CLIBCHKOTOCIIOJAPCHKUX KYJIBTYP
BiJl HECTIPUSITIIUBUX MPOSBIB CTETIOBOTO KIIIMATYy.

Y mnepion 3 1809 mo 1837 p. BiH obcaauB cBOi mojs y ceni Tpynostod
Mupropoacekoro mnoBity IlonTaBcbkoi ryOepHii JTICOBUMHU CMyramMu Ta IHIIUMU
BUJAMH 3aXHCHUX Haca/pkeHb. CTBOpHB, 3a WOTO CJIOBaMH, «JIEPEBOIUIBHE TOC-
MOIAPCTBOY, SKE JOMOMOTINIO oMy y mocynutuBux 1834 1 1835 pokax ojaepkaru
Takuii OaraTtuii Bpoxai, sikuii OyBae B HalBpOKalHIII1 POKH.

[nero mose3axMCHOTO JIICOPO3BEACHHS IMIATPUMAIN BYEHI Ta CHEIIaTiCTH.
Cepen nux npodecop XapkiBcbkoro yHiBepcutery B. M. Uepnses (1858), BueHuii-
nicoBoa H. C. lllagpanos (1875) Ta iH.

3 1878 p. zemnennacuuk A. A. Jle-Kappeep npucTynuB 10 CTBOPEHHS JIICOBUX
CMyT Ha OpHHUX 3eMJsiX y ¢. KamenoBatka (tenep bpaTtchkuii paitoH MukonaiBChKO1
obmnacti). Bin BupocTuB 6;m3bko 100 ra micoBux cMmyr, aki 3axuctmim 900 ra piui.
Ha iioro momnsx Oymnu nmpoBeieHi mepiii JOCTIKEHHS BIUIMBY JICOBUX CMYT Ha BITEp
Ta BPOXKAMHICTH CUIbChKOTOCcHogapchkux KynbTyp (buumxin A. A., 1893) Bonu
Janu TIO3UTUBHUN pe3ynbTaT. JIICOBI CMyTH ICTOTHO 3HMIKYBAJM HIBUIKICTH BITPY,
MiABUIIYBAIM BOJIOTICTh TPYHTY 1 Maibke BIBiUI 30UIBIIYBad BPOXKANHHICTH
3aXUMICHICTh KYJIbTYD.

Hampuxkinami 80-x pokiB Bypm3uHkiBChkHil 00caauB JIICOBUMH CMYTaMHu Cajl y
Maetky bypm3unkiBka (auHi JlomumHcbkoro paitony KipoBorpaacekoi o06macTi),
3aKJIaICHUA Y BUCOKOMY BIIKPUTOMY CTENy Ha IJIOMIi 01M3bKo 45 ra.

Benukoro 3HaueHHS MOJE3aXMCHOMY JICOPO3BEACHHIO HAJaBalld KIIACHKHU

BiTun3HsAHOI arpoHoMmii B. B. Jlokyuaes, | I1. A. Koctuues, O. O. [3mainbchkuii Ta iH.
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Ha nactiiiny Bumory B. B. JlokyuaeBa nicoBuil nenaprament Pocii 'y 1892 p.
OpraHi3yBaB MepIiy B iCTOPIi 3eMIIepoOCTBA HAYKOBY €KCIIEIUIIIIO 110 BUMIPOOYBAHHIO
Ta O0JIKY PI3HUX CHOCOO0IB 1 MPUHOMIB JIICOBOTO 1 BOJIHOT'O TOCIOJAPCTBA B CTEMax
JUTSL  3aXHCTY CLIBCBKOTO TOCIOJMApPCTBA BiJl OJBIYHOIO BOpOTa — TOCYXH.
Excnenuuieto, siky ouonuB B. B. JlokyuaeB, Oyno CTBOpPEHO TpW CTalliOHapHI
JOCHIAHI AUISHKH, NIB1 3 sikux — Benukoanagonschbka Ta CrapoOenbchka (Temep
Mapiynonbchka JicoBa JOCITiTHA CTaHIIs 1 Bopomunosrpaaceka
arpoJjicoMeNTiopaTiBHA JOCIIHA CTaHIlisA) PO3MIllleH] Ha Y KpaiHi.

Ha pocmimaux painssHkax Oy CTBOPEHI KOMIUIEKCH 3aXMCHUX JIICOBUX
HAaCa/PKCHb, OCHOBOIO SIKUX CTAJIM CUCTEMH IOJIC3aXUCHHUX JIICOBUX cMyr. Ha HmX
po3moyai HaykoBi AochipkeHHs. OcoO0JIMBO YCHIIIHO MPOBOIWIMCH POOOTH Ha
BenukoananoiabChbKid JUISHIL.

Tyt mig xepiBHunTBOM I'. M. BuCoIbKkoro po3poOieHuii BiJOMHUN JIEepEBHO-
YarapHUKOBHM THUI CAJIIHHS JICy, SKWH Ii3HIIIC 3HAWIIOB IMUPOKE 3aCTOCYBAaHHS B
3aXHCHOMY JIICOPO3BE/ICHH] SIK Ha YKpaiHi, TaK 1 B IHIIUX COIO3HUX pecnyOJTiKax.

Ha BenukoanamonbChkiii AUISHIN Oylna CTBOpPEHA CHUCTEMa TMOJE3aXUCHUX
JICOBUX CMYT PI3HOI IIMPUHM 1 CKIIATy, B OCHOBI SIKOTO 3aBXAU OyB AyO 3BHYAMHMIA.
3aBAsSKM IIbOMY BHUPOIIEHI CTIHKI BHCOKOPOCHi Ay0OBi HacajpkeHHS. Temep BOHU
JOCSTIIH BXe OUThII K 90-pigyHOTO BIKY 1 MAIOTh Uy IOBUM BUTJISII.

Ha nocnigHux miissHKax mopsjl 3 JTICIBHUIITBOM OYJIM PO3rOpHYTI (ITMPOKI JJIs
TOTO 4Yacy) TPYHTOBO-T1APOJIOTiyHi, OOTaHIUYHI Ta METEOPOJIOTIUHI JOCIIKCHHS,
M0YaTO BHUBYEHHS BIUIUBY JICOBUX CMYT Ha BPOXANHICTH CLIbCHKOTOCTIONAPCHKHUX
KyJbTyp. Bke B mepiri poku Oynu ogeprkaHi 1 pe3yabTaTH, SKi CBIIYMIN PO BEIUKE
rOCIOAApChKe Ta 3arajbHOJIep KaBHE 3HAYCHHS 3aXMCHOTO Jicopo3BeneHHs B Crerry.
Ha >xanb, mapcekuii ypsiag mpunuHUB GiHAHCYBAaHHS EKCIEMUINi, 1i MUISHKH Oynu
nepeTBopeHi y pociiani aicaunrsa (1899 p.).

IIpote imes 1 pesyabratd poOIT JIOKydaeBCHKOI eKCIEAWIN 3HAWIILIN
MOCJTITOBHUKIB B CEPEIOBUIII MPOTPECUBHUX 3eMIIeBIAacHUKIB. [lome3axucHi JicoBi
cmyru 3 1898 p. moumnae BupomryBatu Octepman y KpuBopizbkomy paiioHi

JuinponeTrpoBcbkoi obmaacti, 3 1900 poky — MaptunoBcbkuit 1 JaBunos, Kedani 1
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AnkanaeB y KipoBorpaacekiii obnacti. B 11 pokd JICOBI CMYyTrH 3akjiaiv B
Pauuncekomy, BonogumupcekoMy, AHMKEEBCHKOMY JIICHULTBAX Ha MIBAHI YKpaiHH
Ta B IHIIUX MICIISIX.

YacTtuHa 3 X mocaaok ao0pe 30eperiacs 1 JokuiIa 10 1poro yacy. Tak, 45 ra
MOJIC3aXUCHUX  JIICOBUX  CMYT, CTBOPEHHX  AHHMKEEBCHKUM  JIICHUIITBOM
(MunoBuckiBcbkuil paiion KipoBorpaacekoi 001acTi), 3a JI€peBHO-YarapHUKOBUM 1
JEPEBHO-TIHBOBUM THUIIAMHM CaJlHHA 3 JyOOM 3BHYAHUM, MpeJCTaBICH] 3apa3s
BUCOKOTIOBHOTHUMHU  CTIUKMMHU  JyOOBO-SICCHOBUMH 1  SICEHOBO-IYOOBUMH
HACa/DKEHHSIMHU BHUCOTOK 70 25 M, SIKi HAJIWHO 3aXMINAIOTh BiJ MOCYX 1 CyXOBiiB
PO3MIIIEH] MI>K HUMH MOJIs Kojrociy . Jlo movyarky nepiunoi cBiToBoi BiiHU B 1914 p.
Ha YKpaiHi OyJ0 BUCaIKEeHO OJM3bKO 1,5 THC. ra mojie3aXuCHUX JIICOCMYT.

[Ticns YKoBTHEBOi cOIIAMICTUYHOI PEBOJIOINIT 3 OpraHizaii€lo pajarocmiB i
KOJITOCHIB MHUTaHHS OOpOTHOM 3 TMOCYXOK, a B 3B'SI3KY 3 LM 1 CTBOPEHHS
MOJIE3aXMCHUX JIICOBHX CMYTr HaOyBalOTh JCPKABHOTO IIJIAHOBOTO XapakTepy
CTaBIISAThCS Ha IIUPOKY HAYKOBY OCHOBY. Y 1929 p. y XapkoBi BIIKpHUBAETHCS
VYKpalHChKUIT HAyKOBO-TOCTIIHUN IHCTUTYT JIICOBOTO TrocrogapcTBa (IMi3HiIe 1
arpomicomemniopamnii — YkpHJIJI['A) 3 mmpokoro Mepexero AOCHITHUX CTaHINHN 1
NyHKTIB. [HCTUTYT BHpIlIye TEOPETHYHI 1 MPAKTUYHI MUTAHHS 3aXHUCHOTO 1 B TOMY
YHUCIT1 TI0JIE3aXUCHOTO JIICOPO3BEICHHS.

Po3pobnstoThes mepii iIHCTPYKINT MO CaAiHHIO 1 BUPOUTYBAHHIO MMOJIE3aXUCHUX
JICOBHUX CMYT Ha 3pOIIYBAaHHMX 1 HE3POIIYBaHUX 3eMJIAX. PO3MIMPIOIOTECS POOOTH Ha
3eMJISIX KOJITOCTIIB 1 paArocCIIiB.

Jlo 1933 poky 3arasibHa IUIOIIA ITOJE3aXWCHUX JIICOBUX CMYI Ha IOJISX
VYkpainu gocsrna 14,7 tuc. ra, a 1o 1941 p. Bona 30utbImmnacs Maike 10 270 Tuc.
ra.

Ha mpeBenukuii xanb, 3HaYHA YaCTUHA HACA/DKEHB y 3B'A3KY 3 MPUITMHECHHAM
JOTJISIAY 32 HUMHM 3arvHya a00 MpUIIia B He3a10BUTbHUN CTaH.

3 BIIHOBJICHHSM 3pYWHOBAHOTO BIHHOIO HAPOJHOTO TOCIOIApPCTBA POOOTH TO
M0JIE3aXMCHOMY JIICOPO3BEJICHHIO B KpaiHi PO3TOPHYIHUCS 3 HOBOIO cHiior0. Oco6imBo

BEJIMKUHN 00csT poOiT OyB BUkoHaHUU Yy 1949—1953 pp. micas npuliHaTTst 20 dKOBTHS
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1948 p. IlocranoBu LIK BKII6) i Pagu MinictpiB CPCP «IIpo miaH none3axucHux
JICOHACAJ[KEHb, BIPOBA/KEHHSI TPAaBOMUILHOT CIBO3MIHHU, OYIIBHUIITBO CTaBKiB 1
BOAOWMHMIL JUIsl 3a0€3MEeYEeHHS BHUCOKMX Ta CTIMKMX YypOXaiB y CTENOBUX 1
JicocTenoBux panoHax eBpomneiicbkoi yactTuau CPCPy», motiM micis noctaHoBu 1K
KIIPC 1 Pagu MinictpiB CPCP «Ilpo HeBinkiIaaHi 3aX0AM MO 3aXUCTy I'PYHTY BiJ
BITPOBOI 1 BOAHOI epo3ii», sky npuiHsuin 20 Oepe3ns 1967 p. 1 Iloctanosu LK
Kommnaprii Ykpainu 1 Pagu MinictpiB Ykpaincekoi PCP «IIpo HeBiakmanHi 3axoau
[0 3aXUCTy I'PYHTIB BijJ BITpOBOi 1 BOAHOI epo3ii B YkpaiHcekiii PCP» (16 TpaBHs
1967 p.).

B 1eit yac 3HaYHO PO3MIKUPIOIOTHCS 1 HAYKOB1 AOCIIXKEHHSI IO TI0JIE3aXUCHOMY
micopo3BenenHo. HaykoBumu cmiBpoOitHukamu YkpHIIJII'A Ta #ioro mociigHux
cTaHiii — Mapiynonbcbkoi, Bomnogumuposcwkoi, IlpucuBacbkoi Ta IHIIMX,
BUYCHUMU VYKpalHCBKOT  CUIBCHKOTOCIIOJAPCHKOI  aKajeMii, XapKiBCHKOTO
CUILCHKOTOCIIOIAPCHKOTO  IHCTUTYTY Ta IHIIMX BY31B BHUBYAETHCA CTIHKICTH 1
B3aEMOJIisI PI3HUX JEPEBHUX 1 YaraPHUKOBHUX MOPiJ.

Y nonpoBUX YMOBax AOCHIKYETHCS BIUIMB JICOBUX CMYT Pi3HOI HIMPHUHH,
OyJI0BY TI0 TIOTIEPEYHOMY TTPOQLII0 1 KOHCTPYKITIT HAa MIKPOKIIIMAT MIPUJIETIINX TOJIIB,
Ha BpPOXKAMHICT, HAWBAXKIMUBIMIUX CUIBCHKOTOCHONAPCHKUX KYJIBTYpP Y PIZHHX
IPYHTOBO-KJIIIMAaTUYHUX  30HAaX, BUBYAETHCS €KOHOMIYHA e()EeKTUBHICTh
MI0JIE3aXMCHOTO JTIICOPO3BEICHHH.

BeiBoanbl./Conclusions TakuM  YHHOM, 3HAYEHHSA MOJIE3AXUCHOTO
JCOPO3BENICHHA HE OOMEXKYETHCS BY3BKOIO YTHIIITAPHOIO POJUIIO JIICOBUX CMYT Y
3aXUCTI MOJMIB 1 MABUIIEHH] BPOXKAHOCTI CUTBCHKOTOCTIOAAPCHKUX KYIbTYp. Maroun
ITUPOKUI E€KOJIOT1YHUH BIUIMB Ha BCl CKJIQJOBI YACTHHH HABKOJMIIHBOTO CEPEIOBH-
ma,— TOBITPS, BOJY, TBAPUHHUW 1 POCIWHHUKA CBIT, BOHU HAOYyBarOTh
3araJbHO/IEPKABHOTO MPUPOJOOXOPOHHOTO 3HAYEHHS, III0 BUXOJIUTH JIAJEKO 332 MEXI
IHTEpECIB OKPEMHUX CUTBCHKOTOCTIONAPCHKUX MIAMPUEMCTB YH Taly3ed HapOIHOTO

rocrnogapcCrBa.
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Came TOMY CTBOpPEHHs TIOJIE3aXMCHUX JICOBUX CMYr Yy Halllid KpaiHi
3MIACHIOETHCS 3@ JI€p)KaBHUM paxyHOK 1 BKa3iBKa MpPO MOCWIEHHA pPOOIT IO
CTBOPEHHIO TOJIE3aXUCHUX CMYT.

Ha ocHOB1 gaHuX AOCHIIKEHb POOUTHCS BUCHOBOK, 1110 OCHOBHOIO T'OJOBHOIO
JEPEBHOIO MOPOJOI0 AJIA MOJIe3aXUCHUX JicoBUX cMyr y Creny € ny0 3BUYaiHMIA,
AKUU CTBOPIOE HAWOLIBII CTIMKI 1 BUCOKOPOCIHI HACaJKEHHS y CyMIlll 3 TaKUMU

CYIyTHIMHU MOPOJAMHU, SIK KJIEH TOCTPOJIUCTUN Ta MOJIbOBUM, JIUMA 1 rpylIa JIiCOBa.
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AKTUBHICTb AHTUOKCUJAHTHUX ®PEPMEHTIB Y JINCTKAX
BAT'ATOPIYHUX 3JIAKIB 3A BUKOPUCTAHHA
BIOJIOTTYHUX ITPEITAPATIB

Kapnenko Bikrop IleTpoBuu

IHonTopeuskuii Cepriii IlerpoBuy

JIroouy BiTauiii BorogumupoBu4

I. C.-T. H.

Hpuryasak Pycian MukonainoBu4

Kpagens Ipuna CraniciiaBiBHa

Anamenko Imutpo MuxaitaoBu4

K. C.-T. H.

YMaHCBKUI HaI[lOHAJIbHUN YHIBEPCUTET Ca/liBHUIITBA
M. YMaHb, YKpaiHa

Beryn. YV 3B’S3Ky 3 MIMPOKMM 3aCTOCYBAaHHSAM Y CLIBCHKOTOCIIOAAPCHKOMY
BUPOOHMIITBI TIpenapaTiB O610JOTTYHOTO MOXOKEHHS OCOOJIMBO BEJIWKOTO 3HAYCHHS
HaOyBa€e BUBYCHHS MEXaHI3MYy Jii IUX CTOJyK Ha pociauHH1 opranizmu (Kaprenko B.
I1., 2017).

KyneTypHi pocimHM MamOTh HHU3KY MEXaHI3MIB, sKi 3a0€3MeuyroTh
NPUCTOCYBAHHS iX O BIUIMBY WIKIUIMBUX YMHHUKIB HaBKOJHUIIHHOTO CEPEIOBHINA,
IpoTe B MEPIIY Yepry 1€ BIAOYBAETHCA 3a PaxyHOK aJanTalliiHUX IMPOIECIB, IO
chopmyBaucs y Mpoleci €BOJIOMIMHOTO PO3BUTKY 1 MIATPUMYIOTBCS Ha PIBHI
depmentatuBHux peakiiit (ITornomapenko C. I1., 2013). Tak, ocobnuBe 3HaYEHHS B
JETOKCUKAIlll MIKiNIMBUX PEYOBHH Yy POCIMHAX BIIrParOTh peakilii OKHUCHEHHS 1
BITHOBJICHHS, SKi BiIOYyBalOThCS 32 Y4YacTI0O AHTUOKCHIAHTHUX (EPMEHTIB
(mepokcuaasu, Katanasu, noiidenonokcuaasu Ta in.) (Genrke K., 1985; Hitashi O.,
2001). 3okpema, kartama3za pyWHY€ IIKIIJIWBY ISl KIIITHH POCIWHU CIIONYKYy —
nepokcua BogHIO. [lepokcuaaza OKHCHIOE pPi3HI CHOMyKH (EHOMIB 1 JESKHX
apoOMaTUYHUX aMiHIB 3a JOMOMOTOI TIEPEKUCY BOAHIO. BCi KUTTEBO Ba)KIHBI

MpOIIECH, 10 MPOXOASTh y PpOCIHHAX, TakKl SK JAWXaHHS, (POTOCHHTE3, CUHTE3
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OpraHiYHUX PEYOBHH, TICHO MOB’S3aHI 3 AKTUBHICTIO (PEPMEHTIB, TOMY HACKUIbKHU
CyTT€EBO OynyTh TNOpYIIEHI peakiii (EepMEHTHOro KaTalily, 3ajeKaTuMe pPicCT,
PO3BUTOK 1 MNpOAYKTUBHICTh KyibTypu (I'pumaenxo 3. M., Uepnera A. O. 2010;
Kapnenko B. I1., llytko C. C., 2019).

Merta po6Gorm. Peakilito aHTHOKCHUJAHTHUX (PEPMEHTATUBHUX CHCTEM Ha
3aCTOCyBaHHSl O10JIOTTYHO AKTUBHMX PEYOBMH JOCIIKYBaIM Ha SUMEH1 SPOMY
(Kapmnienko B. I1., 2010), ropoci (Makapuncekuii O. 0., 2003), TpuTukajie 03uMOMY
(ITpurynsx P. M., 2009), copusi (ytko C. C., 2018) ta iHmmMxX Kynbrypax. OaHak,
JAHUX 1I0/I0 BIUTUBY O10JIOTTYHUX MpenapaTiB Ha aKTUBHICTh (PEPMEHTIB Y POCIHHAX
0aratopiuHuX 3JIAKOBUX KYJIbTYp Y JTEpaTypl He Mae. Y 3B’S3Ky 3 I[UM, METOIO
poboTH OyNO0 MOCHTITUTH, SIK 3MIHIOETHCSI aKTUBHICTh OCHOBHUX AHTHOKCHUIAHTHHX
(depMeHTIB y JaHMX POCIMHAX IiJl BIULIMBOM MIKPOOHOTO MIpemapary 1 peryiusaropa
pPOCTY POCIHH.

Marepianu i MeToau. AKTUBHICTh aHTUOKCHUIAHTHUX (PEPMEHTIB (KaTajasw,
NEPOKCHIa3h) y POCIMHAX OaraTOpPIYHUX 3JaKOBUX KYJIBTYp — MHPIIO CEPEIHBOTO
coptiB Xopc 1 Kernza Bupuamu 3a merogukor X. M. Ilounnka (1984). IlonmboBi
JOCJIIIA 3aKjIafaii B yMoBax JociigHoro nojs Ymancekoro HYC y 2019-2020 pp.,
y SKMX BUBYaIW Jir0 MikpoOHoro mpemnapaty (MBbBII) [liazo6akrepun (150 mui/T,
®don), peryistopa pocty pociuH (PPP) Pagoctum (50 mi/ra), BHECEHOTO OKpeMoO Ta
no ¢ony MikpoObHOoro mpenapary JliazobakrepuH. JIUISHKH pO3MINTyBaIUCh
CUCTEMAaTHYHUM METOJOM Yy TpHupa3oBiii moBTopHOCTI. Ilmoma omniei mocmigHOT
nistHKE — 10 M2, 0671iKOBOT — 6 M2,

PesyabTtaT i oOrosopeHHsi. JIoCHiJpKEHHS aKTUBHOCTI  OCHOBHHX
AHTUOKCUJIAHTHUX (DEpMEHTIB y pOCIMHAxX MUPil0 cepeaHix coprtiB Xopc 1 Kernza
BUKOHYBanu y a3y uBiTiHHA. OpepkaHi pe3yiabTaTH 3acBIAUMIN  3MIHY
dbepMeHTaTHBHOT aKTUBHOCTI y JIMCTKAX POCIHH 3aJeXHO Bim 3actocyBanHs MBII i
PPP. Tak, y 2019 p. 3a Buxopuctanas Ha Xopci MBII Jlia300akTeprH aKTHUBHICTH
KaTajasyu y MOPIBHSHHI 3 KOHTPOJEM 3pocTaynia Ha 2 MKMomb poskiageHoro HoOa/r

cupoi pedoBuHHu 3a 1 XB. BiAmoBigHO (Tadm. 1, 2).

26



3a BUKOpUCTaHHS IIi€l X HopMu /[lia300akTepuHy 1 OOpPOOKHM BEreTyHOUHMX
pociuH PPP Panoctum 3pocTaHHd akKTMBHOCTI KaTajla3u ckiajnano 6% y mopiBHSAHHI
710 BaplaHTy CaMOCTIMHOIO BHECEHHs J{1a300aKTepuHy.

[Toxi6Ha 3aneXHICTh aKTUBHOCTI (DEpMEHTY KaTasia3u crocrtepiraiachk y 2020

poTIi.
Taoauns 1
AKTHBHICTb KaTaja3u y JUCTKax Xopcy 3a Bukopuctanuss MBII
Hiazo6aktepun i PPP Pagoctum, MmkMouib po3kiaagenoro H2Oz/r
CHUPOI peyoBHHH 3a 1 XB.
Bapiant gocniny 2019 p. 2020 p.

bes 3acTocyBanHs npenapatis (KOHTPOJIb) 76 71
Jiazobakrepus (150 mu/t, Don) 78 73
Panoctum 50 mi/ra 78 71
Hiazo6aktepun (Pon) + Pagoctum 50 mu/ra 83 74
HIPys 1,0 0,9

lomo axkTuBHOCTI (EepMEeHTy NEepOKCHIa3h, TO B YMOBaX JOCHIAY 3a
BUKOPUCTAHHS O10JIOTTYHUX IMperapaTiB BOHA 3pOCTayia 1 MepeBUIIlyBaJla KOHTPOIbHI
MOKa3HUKH (Tabi. 2).
Tadoaunsa 2
AKTHBHICTb NEPOKCH/IA3H Y JUCTKAX Xopcy 3a Bukopuctanuss MBIT
Hiazo0aktepun i PPP Pagoctum, MKM0J1b OKMCHEHOT0 TBAsSIKOJIY/T

CHpOI peyoBrHHU 3a 1 xB.

Bapiant gocniny 2019 p. 2020 p.
be3 3acTocyBanHs npenapatiB (KOHTPOJIb) 60 62
Hiazobakrepus (150 mu/t, DoH) 61 65
Pamoctum 50 mir/ra 61 63
Hiazobaxrepun (Pon) + Pagoctum 50 mu/ra 63 68
HIPgs 08 2,0

3okpema, y 2019 pomi 3a BukopucTaHHS J[ia300akTepuHy aKTHBHICTB

nepokcuiasu 3pocrana g0 61 MkMosib OKMCHEHOTO IBasikoNy/T CUPO1 peyOoBUHU 32 1

27




XB. IIPY OKa3HUKY B KOHTpoJil — 60. 3a Bukopuctanus no ¢ony Jliazobakrepun PPP
PagocTyM akTUBHICTH NMEPOKCUIA3U CTaHOBUJIA 63 MKMOJIb OKMCHEHOI'O I'BasKOJYy/T
CUpoi pedyoBMHHM 3a | XB., 0 mnepeBullyBaio KoHTposnb Ha 5%. Y 2020 p.
crocTepirajiach aHajJoriyHa 3aJieXkKHICTh 3 aKTUBHOCTI J1aHOTO (pepMeHTy, HalOuIbII1
MOKa3HUKK Oynu BigmideHi y Bapianti MBIl + PPP, ne nepeBuilieHHs1 0 KOHTPOJIIO
cranoswuio 10%.

Amnanizyroun akTUBHICTh (hepMeHTiB y 2019 p. y nucTkax 6araropiuHoro 3jaky
Kernza, moxxHa CTBEp/KyBaTH, 110 B YCIX BapiaHTax JOCIITYy BOHA MEpeBHUIyBajIa
KOHTPOJIbHI MoKa3Huku (Tadin. 3, 4). Bognouac, y BapianTi Jliazo6akrepun (don)
aKTUBHICTh KaTajla3u TMepeBUllyBaia KOHTpodb Ha 7%; mnepokcunazm — 11%
BIJIITOB1HO.

Tadauuns 3
AKTHBHICTb KaTaja3m y Juctkax Kernza 3a puxkopucranus MBII
Hiazo6akTepun i PPP Pagnoctum, MmkMoJb po3kiagenoro H2Oz/r

CHUPOI peyoBHHH 3a 1 XB.

BapiaaT nocniny 2019 p. 2020 p.
be3 3acTocyBanHs npenapatis (KOHTPOJIb) 83 87
Hiazobakrepun (150 mi/t, Don) 89 93
Pagoctum 50 mur/ra 84 90
Hiazo6aktepun (Pon) + Pagoctum 50 mur/ra 93 98
HIPys 2,0 3,0

VY 2020 pori 3a BukopucTtanHs Jlia3o0akTepuHy Ta BHECEHHS MO HOro (oHY
Pagoctumy QepMmeHTaTHBHA aKTUBHICTH 3pOCTajia 10 KOHTpOJ0 Ha 6 MKMonb
po3kimageroro HOa/r cupoi pedoBuHm 3a 1 XB. — I Kartajgasw Ta Ha 8 MKMoJb
OKHCHEHOTO TBasIKOIY/T CUPOi pedoBHHHM 3a 1 XB. — 1J1st mepokcuaasu (tadm. 3, 4).

3acTocyBaHHsI  peryisitopa pocTty pociuH Pagoctum  3a0e3mnedyBaiio
MiABUIIICHHS! aKTUBHOCTI KaTalla3W 1 mepokcuasu B pocinuHax Kernza y mopiBHSHHI
i3 koHTposieM Ha 3 MkMonb poskmaneHoro HpOz/r cupoi peuoBunu 3a 1 XB.,

nepokcuaa3u — Ha 4 MKMOJIb OKMCHEHOTO TBAasIKOTY/T CHPOi peuoBUHHU 3a 1 XB.
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3a nii mikpoOHOro mpenapaty JliazobakTepuH Ta BHECEHHs MO Horo (ony

PagoctuMmy, aKTHBHICTh KaTaja3uW B IOPIBHSHHI 3 KOHTposieMm 3poctana Ha 13%,

nepokcuiasu — Ha 16% BiAMOBITHO.

Taoauus 4

AKTHBHICTh nepokcuaasu y Jucrtkax Kernza za suxkopucranns MBII

Miazo0akrepun i PPP Pagoctum, MKM0/1b OKMCHEHOI'0 TBasIKOJIY/T

CHUPOI peyoBHHH 3a 1 XB.

Bapiant gocniny 2019 p. 2020 p.
be3 3acrocyBanHs npemnapatiB (KOHTPOJIb) 70 73
Jiazobakrepun (150 mi/t, Don) 78 81
Panoctum 50 mi/ra 71 77
Hiazo6aktepun (Pon) + Pagoctum 50 mi/ra 82 85
HIPoys 3,0 4,0

BucnoBku. MikpoOHuii npenapar J[ia300akTepuH Ta PErysasTOp pOCTy POCIUH

Pa,IIOCTI/IM IMO3UTUBHO BIIUIMBAIOTH HAa CTAH OKPCMHX AHTHOKCHUIAHTHHX (bepMGHTiB

KJIacy OKCHUIOpeayKTa3 (KaTajasW, MEPOKCUIA3H), M0 € HACTIAKOM IHTeHCHdIKaIlii

MPOXO/KEHHSI B POCIMHAX OOMIHHHUX IIPOIIECiB, aKTUBHMMH Ta Oe3rocepeaHiMu

yY4aCHUKAMH SIKHX Y POCIMHHOMY OpTaHi3Mi € ()epMEHTH.
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Introduction. The reticular tissue, being one of the types of connective tissue,
serves as a support and microenvironment for lymphoid elements. The architectonics
of reticular fibers in different structural and functional zones of the lymph node is not
the same.

Among the numerous works devoted to the study of the immune system, data
on the structural features and topography of the lymph nodes of the mammalian
stomach are very scanty and sometimes contradictory. The largest number of works is
devoted to the features of the structural and functional organization of lymph nodes in
experimental pathology. Age features of lymph node histoarchitectonics have been
studied in most detail in humans and laboratory animals. These revealing features of
the reticular skeleton of mammalian lymph nodes are very few in number.

Aim. Establishing the features of the micromorphology of the reticular stroma
of the lymph nodes of the domestic pig.

Materials and methods. The studies were carried out in the department of
morphological research of the research center for biosafety and environmental control
of the resources of the agro-industrial complex of the Dnieper State Agrarian and
Economic University. Gastric lymph nodes of clinically healthy domestic pigs (n = 5)

of 1-, 10-, 30- days of age were examined. The material was fixed in a 5% solution of
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neutral formalin at t =+4 °C, and then in 10%, where it was stored throughout the
entire research period. The fixed pieces were washed in running water for 1-2 days
with further preparation of histological sections (thickness 25-30 um) on a freezing
microtome MK-25 M. The temperature in the cryostat freezer was maintained at a
level of —15 - (- 18) °C. Pieces of the organ were fixed on the table of the object
holder. Aligning the block, a glycerin-gelatin mixture was applied to the surface of
the frozen plate (gelatin - 3 g, glycerin - 20 ml, water - up to 100 ml). After
production, a section from a microtome knife was placed on a glass slide using a
dissecting needle. Subsequently, the sections were dried on glass slides at room
temperature for 14-30 days. Removal of the glycerin-gelatin mixture before staining
was performed by carefully immersing the sections in warm water (up to 40-50 °C).
Sections washed in water were stained with hematoxylin and eosin according to the
standard technique. To impregnate the reticular fibers, the sections were stained using
the Foote method.

Results and discussion. In the lymph nodes, a stroma is distinguished,
represented by a capsule with a portal thickening, trabeculae and parenchyma.

The architectonics of the reticular stroma depends on the features of the
structural and functional zone of the gastric lymph nodes.

The reticular stroma of the pulp strands is represented by a smaller-looped
network. Around the lymph nodules, the reticular fibers thicken and form rings, and
directly in them there are large loops that have rarefaction in the center, which is
inherent in lymph nodules with light centers. Lymph nodules without light centers
have a uniform fine-meshed network of argyrophilic fibers. In day old piglets, the
organ capsule is well developed. In each lymph node, both hilar and capsular
trabeculae are expressed. Capsular trabeculae are not numerous, thin, unbranched,
penetrating deep into the parenchyma, do not reach the chilar ones.

Diffuse lymphoid tissue in combination with lymph nodules located in the
center of the organ form its cortical zone, concentrated mainly near the chilar
trabeculae. Lymph nodules are oval, less often round in shape, some have a

pronounced peripheral rim. Of these, 1,43 + 0,03% with light centers.
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Thus, in day-old piglets, with a small number of stromal structures in the
gastric lymph nodes, parenchymal components predominate.

In older piglets, the area of the lymphoid tissue increases, along with a
decrease in the connective tissue stroma. Chilar trabeculae, as a rule, are much more
massive than capsular ones, penetrate into the thickness of the parenchyma of the
lymph nodes. They rarely border on the capsular and have a branched type of
structure, reminiscent of the shape of "deer horns". There is an increase in the relative
area of lymph nodules (by 3,76%), of which 4,36 = 0,13% (p <0,001) are secondary.

In units of the deep cortex of the lymph nodes, argyrophilic fibers form
networks of a larger loopy shape compared to diurnal animals. The different size of
the loops is also detected in the baskets of the lymph nodules: along the periphery
they are braided with several layers of reticular fibers, and in the light centers they
become thinner and fragmented. Along with such lymph nodules, emerging ones are
also detected, which are characterized by a dense network of reticular fibers.

The stroma of diffuse lymphoid tissue is built from a uniform, fine-meshed
network, the compaction of which occurs as it approaches the brain. In primary
lymph nodules, argyrophilic fibers form a medium-mesh network without
compaction and rarefaction, and in secondary lymph nodes, the number of fibers
decreases towards the center, where they noticeably become thinner and fragmented.
A similar trend is observed in piglets of 30 days of age. The architectonics of the
reticular stroma of the gastric lymph nodes of piglets of this age has similar features,
however, the reticular fibers are thicker, and the networks formed by them increase.

Conclusions. Different zones of the gastric lymph nodes of piglets are
characterized by not the same development of the reticular stroma, which determines
their morphological and functional characteristics. The formation of the reticular
baskets of the lymph nodules occurs differently and does not have a clearly
pronounced age-related dynamics, since in all piglets of the studied age groups of the
neonatal period, along with immature lymph nodules, they are also detected with
light centers. The number and parameters of such lymph nodules increases with age.

In the lymph nodules with light centers, there is a rarefaction of the reticular fibers in
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the center. In the gastric lymph nodes of piglets, a phased formation of the reticular
stroma of the lymph nodes is noted. At the beginning, in the developing lymph
nodule, the density of the networks of reticular fibers increases, which in the process
of differentiation are evenly thinned until fragmentation and thinning of the fibers in

the center of the lymph nodes.

33



MEDICAL SCIENCES

THE EXPERIENCE AND RESULTS OF CYTOREDUCTIVE
SURGERY AND HIPEC USING IN STAGE I11A-111C OVARIAN CANCER

Bondar O. V.

MD, PhD

RybinA. I.

MD, DSc, PhD

Odessa National Medical University
Department of X-ray diagnostics
radiotherapy, and oncology

Abstract.Nowadays cytoreductive surgery and HIPEC is the mainstay of
management of advanced stages ovarian cancer. Study was conducted to assess the
effectiveness of combined treatment in IH1IA-111C ovarian cancer, its impact on quality
of life. 37 patients of main group (CRS + HIPEC) were compared with 25 patients of
control group (surgery + systemic chemotherapy). The quality of life was assessed
with Medical Outcomes Study 36-ltem Short Form Health Survey (SF-36).
Comparative analysis of quality of life 6 months after treatment completion did not
show significant statistical difference. Combination of cytoreduction with HIPEC
improves quality of life in patients with ovarian cancer, is tolerated better and has less
systemic toxicities than systemic chemotherapy.

Key Words: ovarian cancer, treatment, HIPEC, cytoreduction, chemotherapy.

Actuality.Ovarian cancer remains a complicated medical issue. According to
worldwide statistics, 1-year, 3-year and 5-year survival rates are 63%, 41%, 35%
respectively.In the last decade a modest decrease of 5-year survival was caused by
more common use of platinum-based chemotherapy for disseminated ovarian cancer
[1].

More than 70% cases of ovarian cancer are revealed at late stages, thataccounts

for poor prognosis. Contemporary treatment standards include combination of
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surgical cytoreduction and platinum-based chemotherapy. However, even after
complete cytoreduction with adjuvant first-line systemic treatment, that achieved
complete clinical regression, 5-year survival rates for I1l and IV stages are 20% and
10% respectively [2].

Most patients respond well to first-line therapy, although 30% may have a
platinum-resistant or platinum-refractory tumor. In such cases other cytostatic drug
combinations, target therapy and immunotherapy is recommended [3]. To sum up,
despite absence of clinical signs, one third of patients after first-line chemotherapy
will haverelapse in 2-3 years. Objective response rate is 10-25%, median survival
time is 7-18 months [4]. Most studies share an opinion, that optimal cytoreduction is
crucial for effective treatment. However, only 10-15% of performed surgeries
achieve optimal extent. That’s why it is still relevant to improve methods of surgical
and adjuvant methods of ovarian cancer treatment [5].

The study was conducted to assess the effectiveness of cytoreductive surgery in
combination with hyperthermal intraperitonealchemoperfusion (HIPEC) in advanced
stages ovarian cancer management. We present the experience of University clinicof
Odessa National Medical University.

Materials and methods.We’ve analyzed 37 cases of ovarian cancer treated
with cytoreduction, HIPEC and 4-6 courses of adjuvant chemotherapy. Study has
beenconducted in the Department of Surgery Ne4 with the Course of Oncology
(Odessa National Medical University) since 2015. All patients had serosal papillary
ovarian cancer FIGO II1A-11IC. Patients age was 21-59 years. Control group included
25 patients after surgical treatment and convenient systemic chemotherapy.All
patients received suboptimal cytoreduction.

Criteria of exclusion were age more than 70 years, extensive carcinomatosis
with peritoneal carcinomatosis index more than 20unresectable small bowel
involvement, distant metastasis, retroperitoneal lymphadenopathy,
unresectableretroperitoneum invasion, severe concomitant pathology. Previous

surgeries with massive adhesions were considered as relative contraindication.
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Cytoreduction included visceral resections and peritonectomy.We performed
hysterectomy with bilateral adnexectomy, omentectomy and selective parietal
peritonectomy.

In our institution we perform HIPEC with Performer LRT (Rand, Italy). Its
main components are two pumps, heater, infusion lines and digital integrational
system. The apparatus controls the procedure automatically and allows fine tuning
and monitoring of different parameters like temperature, volume speed, target
volumes and timing.

All patients in the main group received HIPEC with cisplatin and doxorubicin.
Drugs are dissolved in 5000-6000 ml of isotonic perfusate. We use a closedtechnique,
thatis after wound closure 5-6 silicone drains are placed into abdominal and pelvic
cavity. Procedures lasted 60-90 minutes with target intraperitoneal temperature 40-
41°C and volume speed 800-900 ml/min. Mean filling volume is 2500-3000 ml
depending of patients constitution. The washout phase takes 10-15 minutes until clear
outflow and normothermia is achieved.

All patients receivedcytoprotection with thiosulfate during HIPEC and 6 hours
-after to preventsystemic toxicity of cisplatin. Usually patients stayed for one day in
the intensive care unit. Perioperative medications include dexamethasone, 5-HT
blockers, adequate analgesics and infusion therapy. Antibiotic prophylaxis s
protracted for 1-3 days if needed.

Patients were assessed intraoperatively according to peritoneal carcinomatoses
index, previous surgical score, cytoreduction completeness score. The quality of life
was analyzed with Medical Outcomes Study 36-Item Short Form Health Survey (SF-
36). Adverse effects and toxicities were secondary outcomes of the study.

Results.Among the main group (n=37) 1A, I1I1B, I11C stages were revealed in
5, 3 and 29 patients respectively. In the control group (n=25), 10 patients had Il1A, 2
patients — 111B, 13 patients — I11C.Carcinomatosis index in the main group was LS-1
(28,0%) and LS-2 (72,0%). It didn't differ significantly in control group: LS-1 -
36,0%, LS-2 — 64,0%. Cytoreduction completeness score had no statistical difference
(CC-1 and CC-2 was 28,0%, 72,0% in main group, 36,0%, 64,0% in control group).
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Comparative analysis of quality of life 6 months after treatment completion

didn’t showed nonsignificant statistical difference (table 1).

Table 1. Comparison of the Short Form (36) Health Survey.

SF-36 Scale Main group Control group
(n=37) (n=25)
Physical activity 34,08+21,14 31,88+19,44
Physicalrolefunctioning 28,42+13,43 21,01+£14,23
Bodily pain 46,29+16,23 41,27+20,11
Generalhealthperceptions 35,33+14,76 33,72+23,27
Vitality 49,85+24,16 44,25+34,26
Socialrolefunctioning 65,42+26,16 63,12+22.39
Emotionalrolefunctioning 42,11+15,46 44.25+17,24
Mental health 66,32+22,26 59,324+22,26

No allergic and idiosyncratic drug reactions were observed in the main group.

9 patients had temporary hyperthermic reaction, controlled with NSAIDs.

Few patients (n=5, 13,5%) complained about pain around drain contrapertures.

Toxicities comparison of treatment regimens is shown in the Table 2, 3.

Table 2. Adverse effects of treatment in the main group

Toxicity Toxicitygrade Overall,
I, n (%) I,n(%) |1, n(%) |1V, n (%) %

Leukopenia 13 (35,1) 7 (18,8) 4 (10,8) 3(8,1) 72,8
Neutropenia 12 (32,4) 6 (16,2) 5(13,5) — 62,1
Anemia 3(8,1) 2 (5,4) — — 13,5
Thrombocytopenia | 6 (16,2) — — — 16,2
Nausea 7(189) | 5(135) | 5(135) - 45,9
Vomiting 16 (43,2) 1(2,7) 1(2,7) — 48,6
Diarrhea 3(8,1) — — — 8,1
Stomatitis 8 (21,6) 1(2,7) — — 24,3
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Table 3. Adverse effects of treatment in the control group

Toxicitys Toxicity grade Overall, %
Ln(%) | 1,n(%) | N,n(%) [ IV, n (%)

Leukopenia 10 (40,0) | 8(32,0) 1(4,0) 1(4,0) 80,0
Neutropenia 11 (44,0) | 4(16,0) 2 (8,0 1(4,0) 72,0
Anemia 5(20,0) 4 (16,0) 4 (16,0) — 52,0
Thrombocytopenia | 4 (16,0) — — — 8,0
Nausea 7 (28,0) 4 (16,0) 4 (16,0) - 60,0
Vomiting 10 (40,0) 4 (16,0) 1(4,0) - 60,0
Diarrhea 3(12,0) — — — 12,0
Stomatitis 2 (8,0) 4 (16,0) 1(4,0) - 28,0

Hematological, gastrointestinal adverse effects were comparable in both
groups. Less nephrotoxicity was observed in the control group.

Mean hospital stay was 8,9 days in the main group and did not differ
significantly from control group.

Discussion.Cytoreduction and HIPEC have a reasonable rationale. Several
tumors (ovarian cancer, malignant mesothelioma, colorectal and gastric cancer), that
evolve into peritoneal carcinomatosis, in some stages of development are locally
contained within serosal lining without giving distant metastases [6]. Macroscopic
tumor removal with surgical cytoreduction and microscopic with HIPEC achieves
locoregional control.

By definition, chemotherapeutic drugs have various grades of systemic
toxicities. Their use in high concentrations may cause serious adverse effects.
Regional chemotherapy can achieve high local concentrations without systemic
leakage into systemic circulation. Hyperthermia has direct selective cytotoxicity and
acts synergistically with alkylating agents, like anthracyclines [7]. In addition, it
improves drug penetration into tumor deposits. Continuous cavity chemoperfusion
supports constant chemotherapeutic agents concentration and equal distribution.

These features explain better “local” intraperitoneal control after HIPEC comparing

to systemic chemotherapy.
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Conclusions.

1. Combination of cytoreduction with HIPEC improves quality of life in
patients with ovarian cancer.

2. HIPEC is proven to be effective in conjunction with optimal or suboptimal
cytoreduction.

3. HIPEC is tolerated better and has less systemic toxicities in comparison with

systemic chemotherapy.
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Introduction. Despite the rapid development of methods of treatment and
rehabilitation of patients in dentistry, the prevalence of caries and its complications
among the population of Ukraine remains high. That is why endodontic dental
treatment occupies a significant place among all therapeutic dental interventions.

According to official reports of the Ministry of Health of Ukraine, the level of
dental morbidity among the population of Ukraine has increased over the last ten
years, which is especially noticeable among children and young people and leads to
complications. It is this fact that determines the improvement of methods of radical
interventions to restore the structure and functioning of the dental-maxillary system.

It should be noted that the teeth after resection of the apex of the root
significantly reduces the biochemical parameters, increases the functional load, there
is mobility of the tooth, which often leads to its loss.

However, in some clinical cases, especially when it comes to the frontal group
of teeth in young people, the use of endodonto-endoossal implants after resection of
the apex is an alternative method of treatment with aesthetic and functional results in
different periods of the postoperative period..

The aim of the study. Establish a list of difficulties in performing
endodonto-endoossal implantation in young people and suggest ways to solve them.

Materials and methods. Analysis of publications of domestic and
international authors on endodonto-endoossal implantation.

Results. Periodontitis is a complicated form of caries, their prevalence has
increased over the past decade, despite significant advances in the development of

modern dental materials and improved treatment methods. The problem of apical
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periodontitis is one of the important and not completely solved problems of dentistry.
This is due to the high prevalence of this disease (up to 73% in the overall structure),
the complexity of medical manipulations, topographic and anatomical features of the
tooth structure and fibro architecture of the periodontium, a high percentage of
complications at the stages of endodontic intervention and in the long term, and lack
of stability using known treatments.

For many decades, therapeutic dentistry has been searching for rational and
effective methods of treating apical chronic foci of inflammation. At the beginning of
the last century, a qualitative turn was made in the strategy of conservative treatment
of complications of dental caries, thus laying the foundations of tooth-preserving
technologies "... rehabilitation of periapical foci conservatively gave incomparably
better results than tooth extraction ...".

Not so long ago, tooth extraction was the most common treatment for chronic
periodontitis, but in recent years, more and more tooth-preserving operations are used
and this intervention should be considered and used last.

In the clinic for surgical treatment of periodontitis, from tooth-saving
operations, the most commonly used resection of the apex of the tooth root,
hemisection, root amputation.

In recent years, transradical (endodonto-endoosal) implantation has become a
very promising method of tooth stabilization after root apex resection.

Despite a number of positive aspects, endodonto-endoosal implantation
has a list of difficulties that become a challenge in the work of a modern dentist.

. lack of specific tests to determine the individual response of bone tissue
and epithelium to implant material;

* lack of classification of bone tissue according to the degree of compatibility
with the implant;

* the problem of "closing" the neck of the implant;

* development of bactericidal implants;
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Additional limiting factors for the application of the method of endodonto-
endoosal implantation may be:

. tooth through which the EEI will be directly installed (central or lateral
incisor, canine). Conducting EEI in the lateral areas of the jaws (molars) remains
unresolved;

* the degree of mobility of the tooth. Conducting EEI is limited to 1-2 degrees
of tooth mobility;

* the degree of resorption between the alveolar septa;

* the number of teeth that are in urgent need of implantation;

« the size of the bone postoperative defect. For better stabilization of EEI it is
necessary to use osteoplastic material to replace the postoperative defect.

Most often endodonto-endoosal implants were used in the complex therapy of
periodontal diseases, treatment of dental trauma, in some cases in the operation of
resection of the apex of the root, in cystectomy with resection of the apex of the root,
after hemisection.

The question of the choice of material for the manufacture of endodonto-
endoosal implants is relevant. Thus, according to OV Pavlenko and TG Robustova,
OM Surov proposed EEI from chromium-cobalt alloy, in the works of VP Nepryadko
and TV Sharov sang. This type of design of dental implants appeared under the name
"dental stabilizers". Professor TG Robustova and co-authors proposed medical
titanium wire as a very effective method of tooth reinforcement. AK Yordanishvili
used EEI constructions made of zirconium and noted the prospects of developing
such implants.

According to many authors, the integrity of the periosteum covering the jaw,
the bottom of the nasal cavity and the bottom of the maxillary sinus is mandatory for
successful endodonto-endoosal implantation with a high degree of long-term
survival.

To carry out effective endodonto-endoosal implantation, it is important to
develop and create a set of tools. The research of IP Egorova, who developed a set for

this type of implantation, is interesting. However, the author's data do not agree with
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recent studies obtained in mathematical modeling of the stress-strain state of the
module "tooth - EEI - bone tissue"”, which convincingly proved that the biomechanics
of the tooth depends on the center of its virtual rotation, the location of which
depends on the periodontal complex (presence and degree of atrophy of bone tissue
of the alveoli).

The most successful is the choice of material for the manufacture of EElI EB
Ittiev. He proposed EEI from titanium alloy VT - 0 with a diameter of 2 - 3 mm. for
transdental splinting of teeth in periodontal disease. However, a universal implant
was chosen without taking into account the topographic and anatomical features of
the root canal of teeth of different groups and the thickness of its walls throughout.

In clinical practice, these circumstances lead to thinning the walls of the root
canal, often their destruction, perforation and (or) development, which is often
accompanied by fractures. In addition, the diameter of the apical hole mostly reaches
2 mm. Therefore, the introduction of EEI with a diameter of 2 - 3 mm will lead to the
destruction of periapical tissues of the tooth and exacerbation of chronic
inflammation in it. As a result, there is a need to develop and create a line of EEI of
different sizes (length and diameter) depending on individual needs in each case.

Often the chronic process in the periapical tissues leads to resorption of the
apex of the root, and its resection to an even greater shortening of the length of the
root, which reduces the biomechanical parameters of the tooth. At the same time, it is
known that the smaller the size of the preserved part of the root, the greater the
maximum load on the occlusal surface of the tooth chewing pressure.

It should be noted a very low number of scientific literature publications, both
domestic and foreign, on the etiology, pathogenesis, diagnosis and interdisciplinary
approach to the treatment of these pathological conditions using endodonto-endoosal
implants.

Prospects for further research. Restoration of biomechanical indicators of
dental stabilization with resected root apex, ensuring reliable and long-term fixation

of intraosseous part of EEI, setting parameters of optimal three-dimensional
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obturation of the root canal of the frontal group of teeth after resection of the root
apex is an urgent and timely scientific task.

Conclusion. Despite the success of the application of endodonto-endoosal
implantation in recent years, this method is still underused in modern dentistry.
Complexities and unresolved issues related to endodonto-endoosal implantation

should be the subject of careful research.
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Introduction. A feature of the existence of any system is its ability to maintain
the constancy of the environment, i.e. resist endogenous or exogenous sources of
reactive oxygen species that trigger pathological reactions. Among those reactions
that can change the work of a living organism, and the occurrence of which is an
integral part of its existence, is inflammation. Inflammation is considered as a
protective reaction of the organism, the activity of which is provided by the
participation of many systems, their sequence in creating a full-fledged response. The
development of such reactions is under the control of the nervous, endocrine and
Immune systems. At the same time, the volume of their participation depends on the
type of pathogen, its virulence, the volume of ingestion into the body and the state of
the organism itself.

One of the directions of the body's defense, which in all situations unfolds "on
the field" of the pathological process, is the system of free radical oxidation of lipids -
antioxidant defense. Normally, the formation of free radicals and under-oxidized
metabolic products occurs continuously during biochemical reactions of the body.
The balance is maintained by antioxidant enzymes capable of neutralizing molecules

with high oxidative potential.
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There are four lines of antioxidant defense in the body, which sequentially
restore reactive oxygen species (free radicals), products of free radical oxidation of
fats and proteins. The main intracellular antioxidant with a powerful detoxifying
effect is glutathione. The glutathione system includes glutathione itself and three
other enzymes (glutathione peroxidase, glutathione transferase and glutathione
reductase). All levels of this system are provided with enzymatic and non-enzymatic
components, each of which controls its level and participates in three of the four lines
of defense.

The development of the pathological process leads to the formation of
oxidative stress - a condition in which toxic reactive oxygen species overcome the
host's endogenous antioxidant defense. This condition is accompanied by an
accumulation of excess free radicals that can react with cellular lipids, proteins and
nucleic acids, leading to cell damage and possible organ dysfunction.

Among diseases of internal organs in young people, gastroesophageal reflux
disease (GERD) and autoimmune thyroiditis (AIT) are common. The occurrence of
autoimmune thyroiditis is caused by frequent viral infections that arise and run in
large groups, the delay and incompleteness of their treatment, and a genetic
predisposition. The formation of GERD is associated with eating disorders, chronic
stressful situations, eating fast food, carbonated drinks, etc. Both diseases are chronic
progressive nosologies which are based on inflammation and characterized by the
participation of the cell membrane in pathogenesis, therefore, the development of
oxidative stress.

Purpose: to establish the activity of the glutathione link enzymes in young
people with comorbidity of GERD and AIT.

Materials and methods. The study involved 162 patients with AIT: 120 cases
AIT was in combination with GERD (main group), 42 patients with isolated form of
AIT (comparison group). The groups of patients were identical in age (21.9 &+ 2.7 and
23.1 £ 1.2 years, respectively), gender and social belonging - students of various
universities, which made it possible to compare stress, nutritional and behavioral

loads. The duration of the disease did not exceed three years.
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The control group was represented by 20 patients of the same sex, age and
social status, which made it possible to obtain the norm indicators of the studied
parameters. All patients signed voluntary informed consent to participate in the study
in accordance with the provisions of the World Medical Association Declaration of
Helsinki (2000) and the directives of the European partnership 86/609 on the
participation of people in biomedical research.

The diagnosis of autoimmune thyroiditis was established by a comprehensive
assessment of the patient's condition: data from clinical studies, the results of
ultrasound of the thyroid gland, assessment of immune parameters (the presence of
antibodies to thyroid peroxidase and thyroglobulin and the functional state
(determination of the content of hormones) of the thyroid gland.

The presence of GERD was confirmed by complaints of patients, anamnesis
data, clinical and laboratory-instrumental (EFGDS - Fuginon system) studies with
biopsy of the esophageal mucosa. the recommendations of the Montreal Consensus
(2006), the GERD Patient Management Protocol, and the Los Angeles classification
guidelines were used in the diagnosis.

The parameters of the glutathione unit of the antioxidant system, namely, the
content of glutathione peroxidase (GPx), glutathione reductase (GR), and reduced
glutathione (GSH), were studied by the enzyme immunoassay using an ELISA kit for
the quantitative determination of these enzymes.

Statistical data processing was performed using the software package Statistica
Basic Academic 13 for Windows En, local.

Results and its discussion. The study confirmed the autoimmune nature of
thyroiditis: antibodies to thyroid peroxidase by 3.6 and thyroglobulin by 4.5 times
higher than the control values. Thyroid hormone levels were within the control
values, which corresponded to euthyroid status.

The study of the glutathione link indicators of the antioxidant system has
shown that the synthesis of all three studied enzymes was significantly reduced
(Table 1).
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Table 1
Indicators of the glutatin link of the antioxidant system in
patients with GERD and AIT

Patients/ GSH, GPx, GR,
indicators umol/l Hb IU/g Hb umol NADPH/g Hb
Control 1.913 (1.485: 2.55) | 18.753 (16.023; 19.8) | 1.875 (1.845; 1.984)
group
GERD+AIT | 1.2 (1.05; 1.35) 13.32 (11.1; 14.8) 1.31 (1.15; 1.367)
AIT 1.84 (1.62; 2.2) 16.385 (12.122; | 1.674 (1.6; 1.6)
17.98)
U1-2=1557, p1-2<0.01 U1-2=248, p1-2<0.01 U1-2=0.00, p1-2<0.01
U1-3=67.5, p1-3>0.05 Uis= 851.5, p1-3<0.01 U1-3=157, p1-3<0.01

Note: Ui pi-2 is the difference between the GERD + AIT group and the control
group;

Ui-3, pa-3 - the difference between the group with isolated AIT and the control
group.

The decrease in the activity of the indicators of the enzymatic glutathione
system can be regarded as their participation in the active defense mechanisms of the
antioxidant system and the control of the formation of toxic compounds in violation
of the cell membrane. It can also be assumed that these mechanisms will be
"strengthened" by other components of the system, which will prevent the formation
of complications at this stage of the course of the disease.

Conclusions. In patients with a combined course of gastroesophageal reflux
disease and autoimmune thyroiditis and with isolated autoimmune thyroiditis, control
over the antioxidant defense system goes to the second level, which is manifested by
changes in the parameters of the glutathione link of the system.

The involvement of the second line of the antioxidant system - one of the
regulatory mechanisms of homeostasis - in patients with gastroesophageal reflux
disease and autoimmune thyroiditis may be associated with a high hyperreactivity of
the nervous system in young people, a short history of the disease (no depletion) and

the preservation of the hormonal activity of the thyroid gland.
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E®EKTUBHICTh BUKOPUCTAHHS 3YBHUX ITACT 3 BMICTOM
®TOPY Y JITEM JONKLILHOIO TA IIKLIBHOTO BIKY B YMOBAX
MPOKUBAHHS B PETTOHI 3 HU3LKAM BMICTOM ®TOPY TA HOY

(BAKAPIIATCBHKA OBJIACTD, YKPATHA)

I'op3os Biraniss BorogumupiBaa

CTapIIuil BUKIaaayd kadeapu JUTA401 CTOMATOJOT 11
Tanaciituyk IlaBgo MuxaiioBuu

CTYJICHT

VY KropoJchbKuil HaIlIOHAJIbHUM YHIBEPCUTET

M. YKropon, YKpaiHa

Beryn.  3akapnaTTs € yHIKaJdbHOIO TEPUTOPIEI0, ISl OIIHKUA BIUIMBY (PTOp-
HonHoro nediuuty Ha TBepAl TKaHWHU 3y0Oa. TIOpiBHSAHO HAa HEBENUKIA TepUTOPIii
pO3TallloBaHi ripchbka 30Ha BiIporiB YkpaiHchkux Kapmart, ix mepearipcbka 30Ha Ta
gacTrHa CepeTHbOIYHANCHKOT PIBHUHHOT HU30BHHH.

3aranbHUil BMICT GTOPY Y IIUX 30HAX, 3T1AHO 3 TOCTIIKEHHSIMHU, 1YK€ HU3bKUM Ta
ctanoBuTh 0,062mr/1 ns Hu3uHHOI, 0,078Mr/n s nepearipebkoi Ta 0,069Mr/n nis
ripchKoi 010XiMIYHOT 30HH.

Yepesz me 3akaprarchka 00JIaCTh BITHOCUTBHCS O PETIOHIB 3 JYXKE BHCOKHUM
pIBHEM 3aXBOPIOBaHHsS Kapi€COM 3 BHCOKMMH ITOKa3HHKaMH HMOT0 iHTEHCHBHOCTI.
Came TOMY, HE3BaXKalOUM Ha BEJUKY KUIBKICTh HAYKOBUX JIOCIIIHKEHb JaHE HAYKOBE
JOCIIHKCHHSI € aKTyaJbHUM.

MeTta po0OTH. TTPOBEICHHS aHaI3y €(PEKTUBHOCTI BUKOPUCTAHHS 3yOHUX TACT 3
BMicToM ¢rTopy He HUxYe 0,1% Ta He Oubine 0,15% y miTe#, MmO MPOXKUBAIOTH B
yMoBax Aehinuty GTOpy Ta BU3HAYEHHS JOIUIBHOCTI iX BUKOPUCTAHHS HACEJICHHSIM
3akaprnarTs.

Marepianau Ta Mmetoau. Jlocnimkeras nmpoBoauiocs npotsarom 2018-2020 pokis,
710 eKcrepuMeHTy Oyito 3airyderno 300 miTeid pi3HOro BiKy, BC1 BOHU OYyJIM IMOJIJICHI HA
1Bl BiKOBI rpymu: Bim 3 10 6 pokiB(momKiuTbHOTO BiKy) Ta Bim 13 go 16

POKIB(IITKLTBHOTO BIKY).
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JlocnigHuKaM# CBIIOMO OyJI0 BUKJIIIOUEHO BIKOBY Ipyny 3 7 10 12 poKiB 3 METOIO
3arno0iraHHs 3MEHILEHHS 1HAEKCIB IHTEHCUBHOCTI Kaplecy 4yepe3 3IMiHy TUHMYaCOBOTO
NPUKYCY Ha MOCTIHHMN. B KOXHIN BIKOBIM rpymi OyJ0 BHUIAUIEHO KOHTPOJBHY Ta
eKCIIEPUMEHTATBHY HIATPYITY.

Ilepma BikoBa rpyna(Big 3 10 6 pokiB ) BkIodana B cede 80 miteid, 3 skux 20
HaJeXalll 10 KOHTposbHOI miarpynu ta 60 no ekcnepumeranbHoi. Jlpyra BikoBa
rpyna(Big 7 no 16 pokiB) Bkitoyana B cebe 220 mireid, 3 skux 60 Haynexanu 10
KOHTPOJIbHOT miarpynu ta 160 10 ekcnepuMeTTagbHol.

ExcnepuMeHTanpHiii Tpymi Oylo 3alpolOHOBAHO TMPOTSITOM OJHOTO POKY
BUKOPUCTOBYBAaTH 3yOHI mactu 3 BMICTOM (Topy He Huxue 0,1% Ta He Ouiblie
0,15%. B Toif cammuii yac, KOHTPOJbHA TpyIa AITEH MPOTATOM POKY MOBHHHA Oylia
BUKOPUCTOBYBATH 3yOH1 mactu 0e3 BMICTY (TOpy abo0 3 KOHIICHTpAII€I0 HE OUIbIIe
0,1%.

Pe3ynbTaTH Ta 00roBopeHHsi. B Xoai MpoBeAECHHS IOCHIIKEHHS B TpyIax
JiTeH, sKi BUKOPHUCTOBYBalM 3yOHI mactu 3 BMicToM ¢ropy Ouibiie sk 0,1%,
3HAYHOIO MIPOI0 3MEHIIUJIACh KUIBKICTh Kapiecy 1, HaBMAKH, CIIOCTEPIraad MPUPICT
3aXBOPIOBAHOCTI Ha KapleC Y KOHTPOJIbHOI TPYIH JITEH.

VY mepmriii BikoBi# rpymi(Bim 3 10 6 POKIB) 0O MOCTIIKEHHS CIOCTEpiraau KIi
iHAekc Ha piBHI 3.29, a y KOHTPOJBHOI TPYNH TICIsS TPOBEACHHS JOCTIKEHHS
criocTepiragocs 30UIbIICHHS 1HTEHCUBHOCTI Kapiecy Ha 39%, BIAMOBIAHO 1HACKC KIT
ckiaB 4.96, ToAl K B €KCIIEPUMEHTAIBHOT TPYITH CIIOCTEPITaIM PEAYKIliI0 Kapiecy Ha
piBHi 11%.

VY npyriit BikoBii rpymi(Big 13 1o 16 pokiB) mepen JOCITIHKEHHSIM CIIOCTEpirain
iHaexc KIIB na piBHi 1.93. ¥V KOHTpOJABHOT TpyNH MICS MPOBEACHHS JOCTIIKEHHS
TaKOX CIIOCTEepiragocsi 30UTbIIEHHS IHTEHCHUBHOCTI Kapiecy Ha 15%, BIAMOBITHO
iagexkc KIIB ckmaB 2.22, Tomi sIK B EKCIEPUMEHTAIbHOI TPYNH CHoOcTepiraiacs
penykirist kapiecy Ha piBHi 32%.

BucnoBku. B X011 1aHOTO AOCTIKEHHS MU 3'ICYBajIH, 1110 BUKOPUCTaHHS 3yOHOT

nactu 3 BMictoM ¢ropy Ha piBHi 0,1-0,15% m03B0OJISIE 3MEHIINTH PU3UK BUHUKHCHHS
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Ta MPOTPECYBaHHsI Kapiecy y aiteu BikoM BiJ 3 10 6 pokiB Ta BikoM Bix 13 g0 16
POKIB.

ToMy MU peKOMEHAYEMO BUKOPUCTOBYBATH 3yOHI actu 3 BMicToM ¢opy 0,1-
0,15% niTsim, 1110 TPOXKUBAIOTH B PET1OHI 3 HU3bKUM BMICTOM (pTOpY Ta Honmy B
MUTTEBIN BOA1 Ta MPOAYKTAX XapuyyBaHHS 3 METOIO MOMEPEIKEHHS PO3BUTKY Kapiecy
Ta 3alpOBA/)KEHHS MPAKTUKU BUKOPUCTAHHS MACT Ta 1HIIKUX 3ac001B Tiri€HU OpraHiB

POTOBOI NOPOXKHUHM B IMUTCATKAaX Ta IIKOJIAX MICHS IPUHOMY TKI.
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NEOTUAHUHA CKJIAJ BE3KJIITUHHUX EKCTPAKTIB 3
JAE3IHTEI'PATIB I KYJIBTYP BIFIDOBACTERIUM BIFIDUM TA
LACTOBACILLUS REUTERI

Knaum Oxcana BacuiiBHa

K.M€JI.H, CTApIIU{ HAYKOBHI CIIBPOOITHUK
JepxaBHa ycTtaHOBa «IHCTUTYT MIKpOO10JIOTii Ta IMyHOJIOT1i
im. I. 1. MeunukoBa

HamionanpHo1 akanemii MEIUYHUX HAYK Y KpaiHU»
M. XapkiB, YKpaina

IHonssncbka BanenTuna IlaBiaiBHa

K.0.H., JOIIEHT

3avenmio CeiTiana BikropiBHa

K.MEJ1.H., TOLUEHT

VYkpaincbka MEUYHA CTOMATOJIOT14YHA aKaJeMist
M. [TonraBa, Ykpaina

Beryn. Bigomo, mo 6u1ku peanizyroTh ¢Boi (iziosoriudi GyHKIT mepeBakHO
gyepe3 aKTUBOBaHI IMICHs iIXHBOTO PO3IIEINICHHs MenTuau. MikpoopranizmMu — Oarare
JoKEpesio O10aKTUBHUX MENTHIIB 3 PI3HUM MEXaHI3MOM [Iii, cepejl SIKMX Ba)KJIMBa
pOJIb  BIABOJUTHCA  MPOTUMIKPOOHHUM  HU3BKOMOJIEKYJISIPHUM  MENTUAaM 3
MoJleKyJsipHOr0O Macoro < 10 x/la. YwucenbHi JOOCHIIKEHHS CBIAYATh IIPO
NEePCHEKTUBHICTh 1X 3aCTOCYBaHHSA 3 JIKYBIBHO-TIPO(UIAKTUYHOI  METOIO.
[Tpo6iotuuni 6akrepii L. reuteri ta B. bifidum Bizomi cBo€ro 31aTHICTIO TPOAYKYBAaTH
MPOTUMIKPOOHI menTuau (OaKTepionuHU): peyTepunuH, OidpiauH, OidimonuH B Ta
0aKTepiOIMHOIIOAI0OHI PEUYOBHUHH, IO SABIISIOTH COOO0 CKIIAIHI MENTHAM 3 JIITHUMH
1 BYIJICBOJHUMHM KOMIIOHEHTaMH. B3aeMoJir0ouM 3 aHIOHHUMH JiNigaMH MeMOpaH,
OaKTepiOUMHM IHIIIOIOTh YTBOPEHHS TMOp, IO NPHU3BOAUTH JO MiJBUIIEHOT
MPOHUKHOCTI MU TOIIIA3MATUYHOT MEMOPaHH Yy TIMBUX KIITHH. KpiM GakTepuInmaHoi,
nenTuaaM 0aKTepiaTbHOTO MOXOKEHHS TPUTAMaHHUHN IMUPOKUN CIIEKTP O10JI0TTYHOT
AKTUBHOCTI. 3a3BHYail MENTHIA OTPUMYIOTh NMPHU KyJTbTUBYBAaHHI OAKTEPi B piTKOMY
MOXKUBHOMY cepenoBuiili. Hamu O6yB po3poOiieHnii OpuTiHAIBHAN CrIOCiO OTpUMaHHS

MOXIAHUX MPOOIOTUYHUX OakTepid NUIAXOM iX Je3IHTerpamii Ta HaCTYIMHOTrO
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KyJbTUBYBaHHsA Yy BJacHuUX Je3iHTerpartax. Ckimaag Ta O10JIOTIYHY aKTUBHICTD
OTPUMAHUX B TakWi croci®d OE3KIITUHHHUX IMOCTOIOTMYHUX MPOAYKTIB HAJIEKHUTh
BHUBYHTH.

Meta po6Gotu. JlocniguTh NENTUIHUNA CKIad OE3KIITUHHUX EKCTPAKTIB,
oTpuMaHuX 3 Jae3iHTerpariB i Kynbryp Bifidobacterium bifidum 1 ta Lactobacillus
reuteri DSM 17938, BupoliieHuX y BIacHUX Je3iHTerparTax.

Marepianu i metoau. B poGoti Oynu BukopucTaHi mpoOioTHuHi mrtamu B.
bifidum 1 («bidpinymobakTepun», TOB «BiBo-AktuB», Ykpaina) Ta L. reuteri DSM
17938 («biol'as OPC», BioGaia Production AB, IlIBeuist). Jle3interpatu
OTPUMYBAJH IIJISTXOM JIECITUPA30BOT0 TEPMOIIMKIIOBAHHS OaKTepiaIbHUX CYCIICH3IH.
3aMOpOKyBaHHs 3IIHCHIOBAIIM TTACHBHUM OXOJIO/DKCHHSM 3pa3kiB 00’emomM 50 mit y
MOPO3UJIbHINA KaMepl X0JI0uIbHUKa 10 TemrepaTypu (—23 + 1)°C, BinirpiBaHHsI — Ha
BoAsHINM Oani 3a Temmeparypu (37 = 1)°C mo moBHoOro BiaraBaHHsA. KynbTypu
OJIep)KyBaJld B pe3yJbTaTl BUPOIIYBaHHS MNPOOIOTUYHUX OakTepii y BIACHUX
J€3IHTerpaTax BIPOAOBXK 72 TOAWH. Be3KIITHMHHI €KCTpaKkTH TOTYBAJIM IUISIXOM
HeHTpUuyryBaHHsl JE3IHTErpaTiB 1 KyJIbTYp Ta HACTYIHOTO MPOMYyCKaHHS
CylepHaTaHTIB uepe3 cTepuiibHI MeMOpanHi GinbTpu 3 AiameTpom 1op 0,2 MKM.

JlocmipKeHO TeNTUIHWI CKJIaJ YOTHUPhOX BHJIB €KCTpakTiB: L — ¢iapTpar
nesinterpary L. reuteri; B — dinerpar aesinterpary B. bifidum; ML — ¢inbrpar
KynbTypu L. reuteri; MB — ¢insrpat kynsrypu B. bifidum.

JIoCHJDKeHHST  MOJIEKYJISIPHO-MAcOBOI'O0  PO3MOALTY MENTUIHUX  (Ppaxiiid
MPOBOJWIIM 32 JOTIOMOTOK) BHUCOKOE(MEKTHUBHOI Telb-MPOHUKHOI Xpomarorpadii.
BuxopucroByBanu konoHky (400 x 16 mMm), 3amoBHeHy moniBiHUTOBHM Tenem TSK-
Gel Toyopearl HW-40 Fine (Toyo Soda Manufacturing Co, SmoHist), B sSKOMy
MOJIMETTH/THI MOJIEKYJIH PO3MOAUISIOThCS JTiHIIHO B Aiana3zoHi Big 12000 mo 200 [a.
B xomonky BBogmmm 200 MK eKCTpakTy. SIK €II0eHT BUKOPUCTOBYBaM (GocdaTHO-
conpoBuit 0ypep (Na2HPO4 — 18 MM, NaH2PO4 — 12 MM, NaCl — 100 MM, pH —
7,4). EmoeHT monaBaBcs B KOJIOHKY uepe3 merieBuid imkektop (0,2 mum) 3i
mBUAKICTIO MOTOKYy 100 mur/rox. XpomaTtorpamu peecTpyBaiu yiabTpadioleTOBUM

nerekropom 2238-Uvicord S 11, LKB (IlIBeuist) npu mpoexuni XBuii 254 HM. AHaui3
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yacy YTPUMYBaHHS 1 KUIBKICHOTO PO3MOJLTY OKpEMHUX (pakuii B €KCTpakTax
MpPOBOAMIIA 3a JOmoMoror iHterpatopa Waters-746. Kononky kanmiGpyBanu
CTaHJAPTHUMU NENTHIAMU 3 BiJOMOIO MOJIEKYJISIPHOIO Maco}o.

Excriepumentn mpoBomwnm Tpuui. KokeH 3pa3ok TecTyBadd B TPhOX
nmoBTOpax. Bwu3Hauanum cepenHl 3HA4YeHHS OTPUMAaHUX TOKa3HUKIB (X) 31
CTaHAapTHUMHU BiaxwieHHAMH (SD). 3HauymicTe pi3HUII MDK OTPUMaHUMU
MOKa3HUKaMW BHU3HAYald 3a J0omoMoror Kputepito CreromeHTa. CTaTHCTUYHY
00poOKy maHuX MpoBoaWIH 3a noromoror nporpamu Excel 2010 (Microsoft, CIITA).

PesyabTaTHn Ta 00roBOpeHHsl. XpomartorpadiuHi mpo@uil JOCIIKEHUX
OC3KIIITUHHUX EKCTPAKTIB 3HAYHO BIAPI3HsUIMCS MK co0oro (puc. 1). PedoBuHwu,
MOJIEKYyJIsipHa Maca (M. M.) sSKkux mnepeBuiryBania 12 k/la, Oynau imeHTH(IKOBaHI K
Outkn, a 3 M. M. < 6 k/la — K HU3BKOMOJIEKYJSAPHI nmenTuau. KimbKicHUI po3moain
OUIKIB Ta MEeNTU/IIB 32 GPaKLIIMUA B JOCIIIHUX eKcTpakTax BiapizHsBcs. [lik dpakiii
P, mo Binmosimae Oinmkam, OyB MPHUCYTHIM Ha XpOMAaToOrpaMax YCiX EKCTpPaKTIB.
binkoBa ¢pakuis cranoBwia jume 2,7 — 4,8 %, B TOW 4ac K menTUAHI ¢paxiii
cymapHo ckiaganmu Big 95,2 mo 97,3 %. Ilpu mpomy BIZHOCHUN BMICT O17IKOBOI
dpakmii y exctpakrax L ta B 6y Bumum yl,2 — 1,7 paziB (p < 0,05), HiX Yy
ekctpaktax ML ta MB. Jlng BCiX €KCTpakTiB XapaKTepHOIO Oylia BIJICYTHICTH
dpakmiit A (M. M. 6,8 — 12 x/la), B1 (M. m. 1,4 — 1,6 x/la), C (M. m. 1,2 — 1,3 x/1a), F
ta G (M. M. 0,52 — 0,68 kJla). ®pakiisa I, sika BignmoBigae nentuaam 3 M. M. < 0,25
k/la, Oyma npucytHs numie B ekctpakrax L ta ML, mpuuomy, y ML — B 3HauHO
BUIIIOMY BiICOTKY. Y ekcTpaktax L ta ML cymapHo mentuani ¢paximii 3 M. M. >
Ix/la cknmamamm 91,3 % Ta 58,3 %, a dpakmii 3 M. M. < 1 klla — 5,6 % Ta 39,0 %,
BiamoBimHO. OTpMMaHI JaHi CBiA4aTh NTPO Te, MO B IPOIECi KyJIbTUBYBaHHS
nakTo0aKkTepiil BinOyBanocs 3HayHe 30UIBIICHHS BMICTY NMENTUIHUX (Ppakiiii 3 M. M.
< 1 kxJa. B ekcrpakrax B ta MB BigHOIIEHHS CyMapHOro BMICTY MENTHUIHUX
dpaxiiit 3 M. M. > 1x/la 1o cymapHoro BmicTy nentuaHux ¢pakmiit 3 M. M. < 1 k/la
Oyno mpuOIM3HO OJHAKOBHM 1 ckiamano 83,7 % : 11,5 % ta 86,4 % : 10,8 %,

BIIIIOBIIHO.
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Puc. 1. Xpomartorpadiuni npodiii: A — ekcrpakry L; B — ekctpakty ML;
C — ekcrpakry B; D — ekcrpakty MB.

Busnauenns 61070r19HOI aKTUBHOCTI KOXKHOI TENTUIHOI (pakilii OTpUMaHUX
€KCTPaKTIB MOXJIMBE TICJsI iX (pakiliOHyBaHHS 13 3aCTOCYBaHHSIM IperapaTHBHOL
xpomarorpadii.

BucHoBku. TepMOIUKITIOBaHHS CYCIIEH31M MPOOIOTUYHUX KJIITHH Ta HACTYITHE
iX KyJbTUBYBAaHHS y BIIACHHX JIE3IHTErpaTax I03BOJSE OTPUMATH Y MO3AKITITHHHOMY
cepeloBHINl OakTepialbHI OUIKK 1 menTuad. BiTKoBHUH KOMIIOHEHT OE3KJIITHHHHX
€KCTPaKTIB CKJIQJA€ThCS TEPEBAXKHO 3 TENTHAIB PI3HOI MOJEKYISIPHOI MAacCH.
ChiBBITHOIICHHS TENTUAHUX (Ppakiii BIIPI3HIETbCS y EKCTpPaKTaX, OTPUMAHUX

pi3HnMHE criocoOamu (3 Ae3iHTerpariB abo 3 KyabTyp). KpiM Toro, menTuaHuil cKian

EKCTpaKTy 3aJeKUTh Bil BHIY OakTepii, 3 sKOro Horo BurotoBwiu. llenmTuan

OC3KIIITUHHUX EeKCTPaKTiB, OTPUMAHHX PO3pPOOJIECHUM CIMOCOOOM, TMOTPEeOYIOTh

moAaNbInoi iIeHTH¢IKaIlii 1 BABYSHHS 1X 010J10T1YHOT aKTHBHOCTI.

56



YK 616.34-002.:616.12-008.331.1-06:616.71-007.234-056.7
HPOBIAHI '’EHA OCTEOIIOPOTHYHOI'O PU3UKY 11PN
KOMOPBIAHOCTI XPOHIYHOI'O ITAHKPEATHUTY TA
T'IEPTOHIYHOI XBOPOBU

HaciemsBiai Jlrvoammwia MuxadiaiBHa

J.MeJI.H., Ipodecop

B’ron Tersina IBaniBHA

AcCHUCTEHT

Kapas Ouiena BosiogumupiBHa

K.ME/I.H., aCUCTEHT

Manuk Haragisa BitaaiiBaa

K.MEJ1.H., TOLUEHT

Kadenpa 3aranbHoi MpakTHKU — CIMEHHOT METUIIUHH
Ta BHYTHIIIHIX XBOPOO

XapKiBChbKUY HAIIOHATBHUN MEIUYHUN YHIBEPCUTET
M. XapkiB, YKpaina

Beryn. Ha tenepimniit yac XxBopoou cyriio0iB, KICTOK Ta XpedTa JOBOJII 4acTO
PO3MIISAAIOTh B KOHTEKCT1 YCKIIAIHEHb, 110 BUHUKAIOTH TIPH KOMOPOiTHOMY Tepediry
0araThbOX 3aXBOPIOBaHb BHYTpINIHIX opraHiB. Cepeln Takux XBOPOO PO3IISAIAIOTH
3aXBOPIOBAHHS TPAaBHOTO TPaKTy, CEPIEBO-CYJUHHOI CHUCTEMH, CHJIOKPUHHI
3aXBOPIOBaHHS TOIIO. POPMYBaHHS XPOHIYHUX 3aXBOPIOBAaHb OPraHiB TpPAaBIICHHS,
0€3CYMHIBHO, HETaTUBHO BIOMBAETHCS HA METa0O0II3Mi KajbIlito. Tak, BAHUKHCHHS
CUHAPOMIB MaJbAUTECTIi Ta MaIbaOCOPOIlii TpHu OaraTbOX 3aXBOPIOBAHHSIX TPABHOTO
TPAKTy MPU3BOJUTH J0 MOPYIICHHS 3aCBOEHHS MIHEpPAIbHUX 1 OPTraHIYHUX PEUYOBHUH,
cupusie  (HOPMYBAHHIO TIMOKAJbIlIEMii 1, B KIHIIEBOMY pPaxyHKY, 3HIKCHHIO
MiHEpaJbHOI MUILHOCTI KICTKOBO1 TKaHWHM [1, 2]. OqHUM 13 TaKMX 3aXBOPIOBaHb, 1110
HETaTHBHO BIUTMBAE HA KICTKOBUU MeETa0ONI3M € XpOoHIYHMN maHkpeatuT |[3].
TpuBanuii mepebir 3aXBOPIOBaHHS, MOro pEeUUIUMBYIOUMI  XapakTep, IO
CYNPOBOJKYETHCS ~ TIOPYIIEHHSM  BCMOKTYBaHHS  0araTb0OX  Makpo-  Ta
MIKPOEJIEMEHTIB, crpusie (OpPMYyBaHHIO MATOJIOTIYHOTO MPOIECY, TOOTO BTOPUHHOTO

ocTeonopo3y [4]. [HII0I0 MOMMPEHOIO0 MATOJIOTIEI0, [0 POOUTH BaroMUil BHECOK Y
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po3BuTok OIIl € rineproniuHa xBopoOa [5]. CuctemMHe ypaxeHHS CyAUH 3
dbopMyBaHHAM €HAOTENIATbHOI AUCHYHKIII, OTHUM 3 MEXaHI3MIB SIKO1 € B3aeMOls
IpO- Ta NPOTU3ANAIBHUX IMyHHUX MEXaHI3MIB, OPYIIEHHS KJIITUHHOT MEMOpaHu sIK
MOTOYHUX 3MIH y CKJIaJl JKUPHUX KHCIIOT, Tak 1 aucbanancy mnpouecis [10JI-AOC,
BIUIUB 3aXBOPIOBaHb HAa MAaKpPOEJIEMEHTHMI CKJIaJl OpraHi3My, BITaMiHHUN OanaHC
MOXXYTbh PO3TJISJATUCS B POJl CHUIbHUX maToreHetnyHux jaHok I'X ta XII [6]. ¥V
TAaKOMYy pa3l MOXHa HPUITYCTUTH, LIO0 CHUIbHI MATON€HETHUYH1 JIAaHKH MOXYTh
MOCHJTIOBATHUCS Ta CIPHUSATH BHHUKHEHHIO YCKIIAJHEHb, MPUYOMY HE TUTBKH 3aBJISKU
iX MoeJHaHHIO, ajie ¥ MPOBOKYBATUCS KOXKHOKO HO30JIOTTYHOIO (popmoro. O3HaueH1
3aXBOPIOBaHHS OyJIM Ha3BaH1 KaJblIM3aJIe)KHUMH, a iX mepedir Oys0 acouiioBaHoO 3
GopMyBaHHSIM BTOPUHHOTO ocTeomnoposy [7, 8]. BcecBiTHS oprasizailisi 0XOpoHHU
3mopoB's odimiitHo Bu3Haumna OII sik ofHE 3 JeCATH HAaWBaXIIMBINIUX XPOHIYHHX
3aXBOPIOBaHb JIFOJICTBA, OCKUIBKM BiH JyXe IIMPOKO TOIIMPEHHUA, Ma€ UiTKe
BU3HAYCHHS, METOIU J1IarHOCTUKH, 1 JOCTaTHI MOXJWBOCTI ISl MPO(UIAKTUKH Ta
JIKyBaHHS.

Po6ortaMu HU3KK JOCHITHUKIB BU3HAUEHO, 110 PO3BUTOK 3aXBOPIOBAaHb Ta iX
YCKJIAIHEHb MOK€ OyTH pe3yJbTaTOM HasiBHOCTI T'€HIB-KaHAMIATIB, HECTIPUITIUBUIA
noJIMOP(I3M  SKHUX MOXKE MPOBOKYBATH 3MIHM B TATOTEHETUYHUX HAMpPsIMKax
nepebiry xBopo6. Cepen OaratboX TeHIB, MmO OepyTh ydacTb B peryJsiii
MeTaboi3My KICTKOBOI TKaHWHH, OCOOJMBAa POJb HAICKHUTh T'€HY PEIENTOpPiB
Bitaminy JI (VDR), remy makrtasu (LCT) Ta reny dapuesmwiaudocharcuaTaszu
(FDPS) [9, 10]. ToOTo y4acTh IMX T€HIB MOXKHA PO3TJISIIATH SK MPOBITHUHA (BakTop,
110 00YMOBITIOE (POPMYBaHHSI BTOPHHHOT'O OCTEOIIOPO3Y.

MeTta po0OTH: BH3HAYMTH TE€HETHYHI JETEPMIHAHTH OCTEOIOPOTUYHOTO
PU3HKY TpPH KOMOPOITHOCTI KaJIbIIH3IC)KHUX 3aXBOPIOBAHHAX — XPOHIYHOMY
MaHKpPEaTUTI Ta TIMEPTOHIYHIN XBOPOOI.

Marepianu Ta MeToau aociimkeHHsi. B pobori mpuiiHamo ydacte 110
narieHTiB Ha XII, sxmit y 70 Bumaakax mepeOiraB y moemHanHi 3 ['X (ocHOBHa
rpyna). 40 oci®é ckiamamu Tpymy TOPIBHSHHSA, 10 SKOi YBIWNUIM TAI[l€EHTH Ha

13onp0Bannii niepebir XII. Cepen obOctexxeHux mnepeBaxkanu >xiHku (73 ocobu —
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66,4%). Bix xBopux konuBaBcs Bix 29 1o 43 pokiB Ta B cepeAHbOMY IO Ipymax
cknagaB 33,2+2,1 (ocHoBHa) Ta 32,9+3,1 poku (nopiBHsIHHS). J[0 KOHTPOJIBHOI Ipynu
YBIAIUIO 78 MPaKTUYHO 3I0POBUX OCI0 aHAJOTIYHOrO BIKY Ta CTaTi, IO J03BOJUIO
CIIBCTaBUTU OTPUMAaHI1 pe3yJbTaTH.

Bepudikamito miarnosy ['X, BuU3HaueHHs CTajii Ta CTYNEHS 3aXBOPIOBAHHS
MIPOBOJMIIM 3TITHO peKoMeHAaliil €Bpomneiickkoro Topapuctsa rineprensii (ESH) mo
BEJICHHIO apTepianbHOi rimepren3ii (2018 p.) Ta pexoMeHnaiii poboudoi rpynu 3
apTepiaibHOI rinepTeH3ii YKpaiHchKoi acorialii kapaionoris (2019 p.).

Hiarno3 XII BcTaHOBIIOBadM Ha OCHOB1 CKapr MAaIll€HTIB, JJAHUX aHAMHE3Y,
pe3ybTaTIB KIIHIKO-TA00paTOPHUX Ta IHCTPYMEHTAJIBHUX METOJIB JOCIHIIPKCHHS,
nocunatounch Ha Hakaz MO3 Vkpainu Ne271 Bin 13.06.2005p., oHoBieHuUi
10.09.2014 p. nakazom Ne638.

Cran exckperopHoi ¢yHkimii I13 ormiHOBanM 3a piBHEM MNaHKPEATHYHOL
enacra3u-1 B cupoBariii KpoBi naiieHTiB. [IpoBoauian iMyHOpEPMEHTHIM METOIOM 3
BUKOPUCTAHHSAM KOMepIiHuX TecT-cucteM Gipmu «ScheBo» (Himeuyunna).
CrpyxtypHuii ctan I[13 Bu3Hayanu npu npoBeaeHH1 Y 3-10CTiKeHHS.

BumiproBanus odicHoro aprepiaabHoro TuUcKy (AT) 3miiicHIOBaIu 3TiIHO
VYHiikoBaHOTO KJIIHIYHOTO MPOTOKOJAY MEIUYHOI TOMOMOTH TIPU apTeplaiabHii
rineprensii, 3arBepmkenoro Hakazom MO3 Vkpainu Big 24.052012 p. Ne384.
Busznauenns nomimopdismy reny perentopiB Bitaminy D, momimopdizmy mapkepa
13910 C/T reny LCT ta monimopdusmy rena dapuesminudocharcunrazu (FDPS
c.IVS1 T-99G) mpoBonunu 3 BuUKOpUCTaHHSIM HaOopiB ¢ipmu «Jlitex» (Pocis)
METOJIOM TOJIIMEPA3HO1 JAHIIOTOBOI peaKIii.

AHai3 4acTOTH Ta XapakTepy a0copOIioMeTpuyHO Bepu(IKOBAaHUX MOPYIIICHb
COCKT meronoM AByXEHEPreTHUHOI pEeHTTeHIBChbKO1 abcopomiomerpii (DEXA).

Otpumani mani 0OpOOSUIM METOAOM aHalli3y TaONWIh CIOMYYEeHOCTI 3a
JIOTIOMOTOr0 TlakeTa mporpam Statistica. CraTUcTHYHY 3HAYYOIICTh PE3yJbTATy

OITIHIOBAJIU 3a JOTIOMOTO10 kputepiro [lipcona y-kBaapar.
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Pe3yabTaTH Ta ix 00rosopenns. Yci namientu 3 ['X nanexanu o Il craaii ta
2-T0 CTYINEHIO apTeplajibHOI TimepTeH3ii: cepenHid cucromiunuid AT mo rpymi
nopiBHIOBaB 1644+6,3 MM pT.cT. Ta miactoaiyHuil — 98,4+3,1 mm pr.cT.

binbuiicTh Mali€HTIB OCHOBHOI TPynu Ta TPyHH TMOPIBHSHHS 3a PIBHEM
MaHKpeaTuyHoi enacta3u-1 Mamm CepefHr0 CTYMiHb TSKKOCTI  €KCKPETOPHOT
HEJIOCTATHOCTI MiINLTYHKOBOI 3a103u (43 — 61,4% Ta 25 - 62,5% BianoBigHo). XBOp1
3 TSDKKOIO (DOPMOIO E€KCKPETOPHOI HEAOCTAaTHOCTI A0 pOOOTH HE 3allydallucs.
[IpoBenene Y3 mocmimkeHHS TOPSA 3 KIIHIYHOIO CHMIITOMATHKOIO JaBall0 3MOTY
MiATBEPANTH HASBHICTH XPOHIUYHOTO MAaHKPEATHTY: BU3HAYAIM BOTHUIIA 3amajieHHS
Ta (10pPO3HY TKAHUHY B 3aJ1031.

AHai3 4acTOTH Ta XapakTepy adcopOIIOMeTpUYHO Bepu(IKOBAHUX MOPYILIECHb
CTPYKTYypHO-(yHKITIOHATBbHOTO cTaHy KicTkoBOi TKaHMHU COCKT 3a nanumu DEXA
nokazano, mo y 110 mamientiB 3 XII 3miHa MiHepadbHOI HIUTBHOCTI KiCTKOBOI
tkanuau (MILKT) peectpyBanucs B 33 Bumankax (30%). Ilpu upomy B OCHOBHIN
rpyni o3Haku octeonopo3y OIl Oynu minTBepxeni y 11 oci6 (15,7%), a octeorneHii -
B 12 Bumankax (17,1%). Y rpyni nopiBHsiHHS 111 okazHuku ckiain 10% (4 ocobm) 1
15% (6) BinmoBimHO.

[Tpu Bu3HaueHHi noyiMopdi3My TeHy perientopiB BiTamiHy /[ Oyio BUSBICHO
CTATUCTUYHO 3HAYYIY 3aJCKHICTh y PO3MOAUI aleliB TeHY BiJ TpyNH TaIli€eHTIiB
(¥*>=30,08, df=4, p<0,01). Tak, 3a pe3yabTaTaMd T'€HETMYHOIO TECTyBaHHS
NaIliEHTH KOHTPOJI0 OyJIM pO3MOJUICHI Ha Tpu TIpynu. Tak, A0 Mepuioi Tpynu
yBiimio 17 ocio (24,3%), mo Oynu Hocismu bb—renorumy; 2 rpyna — Hocii Bb-
rerotuty — 34 (48,6 %) Ta 3 rpyma — Hocii BB-renotumy — 19 oci6 (27,1 %). B rpymi
naiieHTiB Ha 13oipoBaHmid XI1 reHorum bb 3yctpiuaBes y 22,5 % Bunaakis (9 ocid);
BB —y 35 % (14) Ta Bb —y 42,5 % (17 oci6). [Ipu moennanui XI1 i I'X posmomxin 0yB
HactynmHuM: 15,7% (11 ocib), 51,4 % (36) ta 32,9 % (23 ocobu) BigmoBigHO. Takum
YUHOM, TepeBakHa OutbmricTh xBopux Ha XII, obOrsmkenuit I'X (51,4%), mamm
HecpuaATIvBUN TeHotunn BB, sxuit B 1,5 pasiB dacTime peecTtpyBaBcs II0

BiJTHONICHHIO JI0 TPy NMOPiBHIHHS Ta B 1,9 pa3u 1o BIIHOIIEHHIO O KOHTPOJTIO.
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Poznoain yactor reHotumniB reHy LCT B KOHTPOJBbHIN rpymi 0ci0 BIANOBIIAB
HactynHoMmy: reHoTun TT 3yctpidaBcst 3 yactororw 19,2% (n=15), renotun CT —
32,1% (n=25) ta renotun CC — 48,7% (n=38). B rpyni nopiBasinas renotun T/T
BusiBiieHo y 17,5% mnanientiB (n=7); renotun CT rena LCT peectpyBanu y 27,5%
oo0crexenux (n=11) ta renotun CC — y 55% (n=22). IIpu BU3HAYEHHI PO3MOILIY
TeHOTHUIIIB Ta aJleJiB Y OCHOBHIN IpyIi XBOpUX OyJI0 BCTAHOBJIEHO, 110 TeHotun TT
Oyno nputamanse 11 mamiedtam (15,7%), renorun CT — 20 (28,6%) ta CC-reHotun
BrU3Havyanu y 39 xBopux 3 noegHanHsam XII ta I'X, mo cknano 55,7%.

CTaTUCTHYHO 3HAYYIIMHA XapakTep Majla 3aJIeKHICTh BiJ TPYNH TEHOTHIIIB
nosiimopdnoro rena FDPS (2 = 23,58, df =2, p <0,01. B rpyni koutposto Hocii CC-
reHotuny Oynu mpeacTtaBieHi 2 ocobamu (2,6%); HociiB AC-renotumy Oyno 24
(30,8%), a renotunnt AA BctaHoBieHO y 52 ocid (66,6%). Y rpymi MOpiBHSIHHS
(mamientu 3 XII) renorun CC 3yctpivaBcs B 22,5% sunankis (9 oci6); AC -y 37,5%
(15) ra AA - B 40,0% (16). [Ipu noeqnanomy nepediry XII ta I'X nmonimopdizm rena
FDPS: 30,0% (21 mamientiB), 22,9% (16) 1 47,1% (33) BinnosigHo. Takum 4uHOM,
IpU TOPIBHSAHHI 3 KOHTPOJEM y MAIliEHTIB 000X TPYI Bi3BHAYEHO «HAPOCTAHHSI»
gactotu reHotuny CC: 2,6 £+ 1,8% B xoHTpOIi; 22,5 + 6,6% 1 30,0 = 5,5% npu XI1 ta
roro nmoegHanHi 3 ['X BIAMOBIAHO HA TJ1 3HUKEHHS YacTOTU reHotuny AA (66,7 £
5,3%, 40,0 + 7,7% , 47,1 + 6,0% BiAIOBIIHO.

3icTaBieHHS HECTPUATIMBHUX aJCJUTIB BCIX TPHOX I'€HIB JIJIs 3arajibHO1 BHOIPKH
naiieHTiB (188 0ci0) HaWOLIBITY KIIBKICTh BHITQJKIB CKJIAJIO TIOE€JTHAHHS
necnpustiuux aneneid BB rena VDR, CT rena LCT 1 CC rena FDPS - 38,9%, 1e
3HAYEHHS Ma€ CTATUCTUYHO 3HaUMMuid xapakrep (y2 = 9,06011, df =4, p =0,05).

VY posnonini gactor cykymHocti rediB VDR, LCT i FDSP y marientiB 3
13ompoBaHUM  XII (N=40) HaWOLIBIIY KIUIBKICTh BHIIAJKIB CKIAJO TOETHAHHS
necnpustiuux aneneid BB rena VDR, CC rena LCT 1 AC rena FDPS - 40,4%.

Pe3ynbTatl crniBcTaBieHHsT HecnUATIMBUX anene B rpyni XII moenHanuii 3
I'b (n=70) Takox MarOTh CTAaTyC TIMOTE3W MPO TEHACHIII CYMICHOTO PO3MOJILTY.
[Toenanusa vectipusataupux aneneid BB rena VDR, CC rena LCT i CC rena FDPS -

40,7%. TakuM YUHOM, MOXXEMO 3a3HAYUTH, IO BHACIIJIOK HEYHCICHHOI BHOIPKH
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OUTBIIICTh TaHUX HE MAIOTh CTATUCTHUYHO 3HA4YyIIMX pe3yibpTaTiB. [Ipu cymicHOMy
aHai31 TPhOX I'€HIB YITKO MPOCHIKYETHCS TEHIAEHLIS CIOIYYEHHS HECIPUSATIUBUX
anenent B rena VDR, 1 aneni C rena LCT 1 FDPS

BucnoBkn. Xsopi nHa XII Tta I'X € mnamieHTaMd OIABULIEHOTO
OCTEONOPOTUYHOIO PUBHKY, SIKUU MPOSIBISIETHCS 30UIBIICHHSIM KUIBKOCT1 MEPEIOMIB
(6e3 uitkoro 3B’s3ky 31 3MmiHamu MILKT) nmopiBHAHO 31 370poBUMH ocoOamu. B
AKOCT1 T€HETUYHMX AETEPMIHAHT PO3BUTKY OCTEOINEHIYHOTO CHUHAPOMY Y JaHHUX
xBopux € HagBHICTh anenss BB rena VDR 1 anenst CC rena FDPS. HasBricTh anens
CC rena LCT He mae caMOCTIHHOTO MPEAMKTUBHOIO 3HAYEHHSI, TPOTE B KOMILJIEKCI 3
o3HaueHMMHM  Bapiantamu reHiB VDR 1 FDPS cnpuse  30iiblieHHIO

OCTEOMOPOTHUYHOTO PUBHKY.

CIIUCOK BUKOPUCTAHOI JITEPATYPHA
1. Institute of Medicine (US) Committee to Review Dietary Reference Intakes for
Vitamin D and Calcium / Ross A. C., Taylor C. L., Yaktine A. L. et al. // Dietary
Reference Intakes for Calcium and Vitamin D. — 2011. - Washington (DC): National
Academies Press (US); 2011. Available from:
http://www.ncbi.nlm.nih.gov/books/NBK56070.
2. Viun T. Pathogenetic links of the combined course of chronic pancreatitis and
hypertensive disease and their role in the formation of complications / T. Viun, L.
Pasieshvili // Georgian medical news. — 2018. — Ne 10 (283). — P. 81—84.
3. Manohar M., Manohar M., Verma A.K., Venkateshaiah S.U. [et al]
Pathogenetic mechanisms of pancreatitis // World J. Gastrointest. Pharmacol. Ther.
2017. Vol. 8, Ne 1. P. 10-25.
4. Brron T.U., [lacuemBunm JIL.M. Ilpuopurersl IHAarHOCTUYECKOTO IIOUCKA
OCTEONEHUYCCKUX COCTOSHHUU Y HNaguCHTOB C XPOHHUYCCKHM IIAHKPECATUTOM H
TUTIEPTOHNYECKON 0051e3HbI0.// YKpaiHChKUI pPEleH30BaHUN HAaYKOBO-TPAKTUIHHM
cnemianizoBanuii xypHan «CydacHa ractpoenteposoris». 2018. Ne3(101). c¢.14-20.

ISSN 2521-649X (Online)

62


http://www.ncbi.nlm.nih.gov/books/NBK56070

5. Bang D, Xu J, Keenan R, Pike V, Lehmann R, Tenner C, Crittenden D,
Pillinger M, Krasnokutsky S. Cardiovascular Disease Prevalence in Patients with
Osteoarthritis, Gout, or Both. Bulletinofthe Hospital Joint Disease. 2016; 74: 113-8.
PMID: 27281314

6. ba6imenp JI.C., Ksacuimpka O.C., Mireasko JI.M., IlinkeBuu O.4.
OcteoneiuuT 1 BIJIMB CYMYTHBOI MATOJNOrli HA HOro riaMOMHY MpPU XPOHIYHOMY
naHkpeatuTi // bykoBuHchkuii Mmeanunuid BicHuk. — 2011, — T. 15, Ne 2(58). — C.
183-185

7. Duggan SN, O’Sullivan M, Hamilton S, Feehan SM, Ridgway PF, Conlon KC.
Patients with chronic pancreatitis are at increased risk for osteoporosis. Pancreas.
2012; 41 (7): 1119-24. PMID: 22836855. DOI: 10.1097/MPA.0b013e31824abb4d

8. Kendir C., van den Akker M.,. Vos R [et al.] Cardiovascular disease patients
have increased risk for comorbidity: A cross—sectional study in the Netherlands /
/[Eur. J. Gen. Pract. 2017. No. 23. P. 1-6.

9. Marozik P., Mosse 1., Alekna V., Rudenko E. et al. Association Between
polymorphisms of VDR, COL1Al and LCT genes and Bone Mineral Density in
Belarusian women with severe postmenopausal osteoporosis // Medicina (Kaunas).-
2013. - P. 177-183.

10. Olmos JM, Zarrabeitia MT, Hernandez JL, et al. Common allelic variants of
the farnesyl diphosphate syntase gene influence the response of osteoporotic women
to bisphosphonates. Pharmacohenom J. 2012; 12:227-32. doi: 10.1038/tpj.2010.88

63



MEPEBATY TA PU3UKM HAJIAHHSI KOMIIJIEKCHUX MEJJUYHUX
MOCJYT )KIHOUOMY HACEJEHHIO HA MEPBUHHOMY PIBHI
HAJIAHHS MEJMYHOI JONOMOT' U

IlepOincbka Onena CraniciiaBiBHA
K.MeI.H., HamionanrHa MequuHa akaaeMis
nicasaurIoMuoi ocBity iM. [LJI IIynuka
M. KuiB, Ykpaina

Caadkuii I'ennanin OJiexciiioBu4
J.MEJI.H., Tpod.

Y KropoJchbKuil HaIlIOHATbHUN YHIBEPCUTET
M. YKropon, YKkpaina

Pe3rome. Bu3naueHi mepeBaru Ta pU3WKH HaJlaHHS KOMIUICKCHHX MEIMYHUX
MIOCITYT JKIHOYOMY HACEJICHHIO Ha MEPBUHHOMY PiBHI HaJaHHSI MEIUYHOI JOTIOMOTH.
OcHOBHI TiepeBarv: MiABUIIEHHS (PI3UYHOI JOCTYMHOCTI KOMIUIEKCHOI MEIUYHOT
JOTIOMOTH ~ >KIHOYOMY  HACEJICHHIO, TIOKPAIlEeHHS BHYTPIIIHbOCEKTOPAIBHOIO
CHIBpOOITHHUIITBA 3 HAJaHHS MEIWYHOI JOMOMOTHM KIHOYOMY HACEJIEHHIO,
MiBUIICHHS PIBHS MPUXUIBHOCTI JKIHOK IO PEryJISIPHOTO MPOXOJKEHHS IUIBOBUX
npoUIAKTUYHUX OIVISIAIB  Ta  MIABUINEHHS YacTKHM OJKIHOK  SIKI  OXOIUIEHI
npod LTaKTHIHUMH UTBOBUMU OIJIsAIaMHu, M ABUAIIIEHHSI e(hEeKTUBHOCTI
KOMYHIKaI[IHHO-1H(POPMAIIHHOT MISUTBHOCTI, MABUINCHHS YaCTKH BI3yaJbHHUX (OpM
37IOSIKICHUX HOBOYTBOPEHb $IKI BHSIBJICHI Ha paHHIX CTaAisix po3BUTKY. OCHOBHI
PU3UKH: HU3BKUH piBEHBb MPOQECiiHOT TOTOBHOCTI CIMEHHUX MeIcecTep Ta CIMEMHUX
JmikapiB, 30UTbIIEHHS  JyOJIOBaHHS  MEIWYHUX  TIOCIYr, HHU3BKHM  piBEHb
TIarHOCTUYHUX MOXKJIMBOCTEH y CIMEHHUX JIIKapiB, HU3bKUIA PiBEHb B3aEMOJIIT CITYkKO
I[IMC]J] Ta ciyx0 akymepcTBa 1 TIHEKOJIOTIi Ta HHU3bKUH piBEHb MaTepiaibHO-
TEXHIYHOTO 3a0€3MeUCHHs CIMEHHUX aMOyIaTOpii.

Kiarw4oBi cioBa: XiHKH, MEIUYHA JOIOMOTa, TICPBUHHUN PIBEHB, MEPEBar,

PHU3HKHU.
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Meta po0OTH: BCTAHOBUTHM NEpPEBArd Ta PHU3MKH HAJAHHS KOMIUIEKCHUX
MEIUYHUX MOCHYT KIHOYOMY HACEJIEHHIO Ha MEPBUHHOMY PiBHI HAaJaHHS MEIUYHOI
JOTIOMOTH.

Marepianu i Mmeroau. Ilix yac BUKOHAHHS OCTIIKEHHSI OyJI0O BUKOPHCTAHO
METOJ1 €KCIIEPTHUX OLIIHOK, CTATUCTUYHHUIN METOJ Ta METOJ CTPYKTYPHO - JIOT1YHOTO
aHamizy. 3a JONOMOTOI CIEeLiaIbHO PO3po0JeHOT aHKeTH, B po3poOlil sKOi
npuiiMano yyacTh 5 JiKapiB aKylIepiB-TIHEKOJOriB, 5 CIMEWHMX JiKapiB Ta 3
HAYKOBI[IB, OyJIO EKCIEPTHUM IIUISAXOM OIIIHEHO MepeBaru Ta PHU3UWKH HaJlaHHA
KOMIUIEKCHUX MEIMYHUX TMOCIYr >KIHOYOMY HACEJIEHHI0 Ha TNEepPBHUHHOMY piBHI
HaJaHHS MeAu4Hoi jaonomoru. Exkcmepramu Buctynuiaum 50 JikapiB axyuiepis-
rinekosioris, 50 cimeliHux mikapiB. CTaTUCTHYHY O0OpOOKYy MaTepiany MpOBOIWIH 3
BUKOpucTaHHsM nporpam Microsoft Excel 1 Statistica - 6. Kondenenuiinicte gaHux
PO 3aKJIIOUYEHHS €KCIIEPTiB 30epeKeHO.

Pe3yabTaTH Ta IX 00rOBOpEHHS.

Ha mouatky mocnipkeHHS aHali3yBaJMCs JaHi €KCHepTiB, MIOAO0 IepeBar
HaJaHHS MEIUYHUX TOCIYT KIHOYOMY HACEJICHHIO Ha NMEPBUHHOMY PIBHI1 HaJaHHS
MEIUYHOI JornomMoru. Taoun. 1.

Taoanns 1
IlepeBaru HagaHHA MeIUYHUX MOCIYT KiHOYOMY HACEJIEHHIO HA MIEPBUHHOMY

PiBHI HAJAHHSA MeIUYHOI 10NMOMOTH (Pe3yJbTATH €KCIEPTHOI OLiHKM)

MOXHBI PUZHKH Jlikapi akymepu - | Cimeiini Jikapi
T'HEKOJIOTH

abc % abc %

[TinpumenHss  Gi3uyHOi  JTOCTYIHOCTI 43 86,0 47 94,0

MEIUYHOI JJOIIOMOTH KIHKAM.

3MeHIIIeHHSA JTyOJTFOBaHHS BHU/IIB 24 48,0 39 78,0
MEOUYHO1 JOIMOMOTIH.

butbmmii piBeHb MOBipH 10 CIMEHHUX 29 58,0 33 66,0
JKapiB.

[TigBuneHHs e(DEeKTUBHOCTI 24 48,0 27 54,0

BUKOPHCTAHHS PECYpCiB.

[TigBuneHHs e(heKTUBHOCTI 41 82,0 46 92,0
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KOMYHIKalliiiHO-1HpOopMaL1ifHOi

ISUTBHOCTI.
3MeHIIIeHHS P1BHS He0aXaHOi BariTHOCTI. 35 70,0 42 84,0
[TigBuImeHHs piBHS MPUXUIBHOCTI 40 80,0 43 86,0

MUIITKIB  Ta MOJIoal Jo Oe3ne4yHol
CTaTE€BOI MOBEIIHKU Ta BIAIIOBIAAJIBLHOIO
CTaBJICHHS hi (0] 30epeKeHHs
PENPOIYKTUBHOTO 310POB’ 1.

[TokparmieHHs] BHYTPIIIHBOCEKTOPATIBLHOTO 44 88,0 45 90,0
CIIBpOOITHUIITBA 3 HAJAHHS MEIUYHOI
JIOTIOMOTH KIHOYOMY HACEJICHHIO

[linBuiieHHss piBHSA MPUXWIBHOCTI 43 86,0 45 90,0
KIHOK JI0 PEryJsIpHOTO TMPOXOJKEHHS
UTOBUX MPO(PUIAKTUYHUX OTJISIB.

[TigBUIIEHHS YAaCTKU KIHOK K1 OXOIUIEH] 43 86,0 45 90,0
PO LTAKTUYHUMH I[IJTLOBUMH OTJISIAAMU.

[linBuIlleHHs YacTKU Bi3yalbHUX (opm 38 76,0 47 94,0
3JI0SIKICHUX HOBOYTBOPEHb SIK1 BUSIBJICHI
Ha paHHIX CTaJisX PO3BUTKY.

binbm BUCOKI MOXIMBOCTI (hOpMYyBaHHSI 39 78,0 41 82,0
y MIJJIITKIB BIAMOBIIAJIBHOTO CTaBJICHHS
hi (o) 30epeKeHHS PENPOTYKTUBHOTO
310pOB’sl.

AHalli3 OTpPHMaHWX pEe3yNIbTATIB EKCIIEPTHOIO 3aKIFOUEHHs IOKa3aB, IO
oOMJIBl TPYNHU HE3aJICKHUX EKCIEPTIB B SKOCTI MepeBard BIAMITHIN ITiIBUIIECHHS
G13MYHOT JTOCTYIMHOCTI KOMIUIEKCHOT MEIUYHOI JIOMMOMOTH KIHOYOMY HACEIICHHIO
Ipy [OMY EKCHepTH JIKapl akKyIIepu-TiIHEKOJOTH  BHCOKO OIIIHWIM HACTYIIHI
nepeBaru: MOKPAIICHHS BHYTPIIIHbOCEKTOPAIHLHOTO CIIBPOOITHUIITBA 3 HAJIaHHS
MEIUYHOI JOMOMOTH >KiHOYoMy HaceneHHIO (88,0%), migBHIEHHS pPIBHA
MPUXUAIBHOCTI JKIHOK J0 PETYISIPHOTO MPOXOKEHHS IUThOBUX MPOQPUIAKTUIHUX
OTJISAJIIB Ta IMJIBUIICHHS YaCTKH JKIHOK SIKI OXOIUICHI MPO(ITaAKTUIHUMH ILTHOBUMH
ornsgamu  (86,0%), migBuIIeHHS €QEKTUBHOCTI KOMYHIKaIIHO-1HPOpMaIHHOT
nistbHOCT1 (82,0%), MigBUIEHHS PIBHS NPUXWIBHOCTI MIJUTITKIB Ta MOJOML 1O

Oe3meyHoi CcTaTeBO1 MOBEAIHKKA Ta BIAMOBIJAIBHOTO CTaBJICHHS 10 30€peKeHHS

66



penpoayktuBHoro 310poB’s (80,0%). Excreptu nikapi 3arajabHO1 MPaKTUKU - CIMEHHI
JiKapl B AKOCTI MepeBar BIAMITWIM HACTyIHE: IMIJBUILIEHHS YaCTKH BI3yaJbHUX
(opM 3J104KICHUX HOBOYTBOPEHB SIK1 BUSBJIEHI HA paHHIX CTaAlsX po3BUTKY (94,0%),
MIIBUIICHHS €(EeKTUBHOCTI KOMYHIKaliiHO-1HpopMaiiitHoi aisuitbHOCTI (92,0%),
MOKpaIIEHHS.  BHYTPIIIHBOCEKTOPAIHHOTO CIIBPOOITHUIITBA 3 HAJaHHS MEIUYHOI
JOTIOMOTH  KIHOYOMY HACEJICHHIO, MIJBUIIEHHS PIBHSA MNPUXWIBHOCTI KIHOK [0
PETryJsPHOTO TMPOXOJPKEHHSI IUTLOBUX MPOQPUIAKTUYHUX OIJISAIB, IiJIBUIICHHS
YACTKH JKIHOK SIK1 OXOIUJIEH1 TpoUIakTHUHUMHU 1TboBUMHU oriisiiamu (90,0%).

BianoBinHO 10 MOCTaBI€HOI METH HACTYITHMM KPOKOM JOCIIIKEHHS OYio
BCTAHOBJICHHS MOXKJIUBUX PU3HMKIB HaJIaHHS MEIMYHUX MOCITYTKiHOUOMY HAaCEIECHHIO
Ha TIEPBHHHOMY piBHI HaJaHHA MeauyHOi monomoru. OTpuMaHi JaHi HaBEIEHO B
TabI. 2.

Otpumani pe3ynbTaTH MOKa3alid, 110 eKCHEPTH JiKapl aKyliepu-TiHEKOIOr U
B IEPIILY YEPTy BiJ3HAYMIIN TaKi PU3HKHU K HU3BKUHN piBEHb NMPO¢eciiHOT TOTOBHOCTI
cimertnux wmexacectep (92,0%) Ta cimeiitnux gikapiB  (90,0%), 30uTblIEHHS
nyomtoBanHs MeauuHux nocayr  (90,0%), HU3bKHI piBeHb A1arHOCTUYHHMX
MOIIUBOCTEN y ciMelHux JmikapiB (86,0%), HU3bKUN pIBEHb B3a€MOJIi CIYKO
IIMCJI Ta cayx0 akymepcTBa 1 TiHEKOJIOTIi Ta HHM3bKWN pIBEHb MaTepialibHO-
TEXHIYHOTO 3a0e3neueHHs cimeitHux amOymnatopiit (84,0%).
Excneptu nikapi 3arajgbHOi MPaKTUKH - CIMEHHI JIiKapi B JI0 TOJIOBHHX PH3HKIB
BiTHECIH HHM3bKHHM piBeHb B3aeMoxii ciayx0 I[IMCJ] Ta cmyx0 akymepcTBa i
rinexonorii (88,0%), HU3bKUN pIBEHBb TIATHOCTUYHUX MOXKIMBOCTEH y CIMEHMHHMX
nikapiB (84,0%), HU3bKHI PIBEHb BHYTPIITHBOCEKTOPAIBHOTO CIIBPOOITHUIITBA 3
HaJaHHA KOMIUIEKCHOT MEIMYHOI JOMOMOIM >KIHOUOMY HACENEHHIO Ta HU3bKUH

piBeHBb MaTepiaJbHO-TEXHIYHOTO 3a0e3eueHHs ciMmeiiHnx amOymnaTopii (80,0%).
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Taoaunsa 2

Mo:xIMBi pU3UKH HAJAHHA MEIMYHUX MOCJIYT KIHOYOMY HACEJCHHIO HA

NEePBUHHOMY PIBHI HAJAHHA MEeIMYHOI J0NOMOIH (pPe3yJIbTATH eKCIIePTHOI

OLIHKH)
MO>XJTMB1 pU3UKHU Jlikapi akymepu - | CimeiiHi Jikapi
T'HEKOJIOTH
abc % abc %

Huspkuit piBenb B3aemonii ciyx6 [IMCJ] 42 84,0 44 88,0
Ta CIY>KO0 aKkyIepcTBa 1 rHEKOJIOTI].
Husbkuii piBeHb mpodeciiiHoi TrOTOBHOCTI 45 90,0 37 74,0
CIMEHHUX JIIKapiB.
Husbkuii piBeHb mpodeciiiHoi TOTOBHOCTI 46 92,0 37 74,0
CIMEHHHMX MEJICECTED.
Huspkuii piBeHb MaTepiaIbHO-TEXHIYHOTO 42 84,0 40 80,0
3a0e3MnedeHHs CIMEMHUX aMOyaTopii.
HecBoeuacHe HamaHHS JOMOMOTH  TIPH 38 76,0 32 64,0
YCKJIaJHEHH]1 BariTHOCTI.
HecBoeuacHe HamaHHS JOMOMOTH  TIPH 38 76,0 32 64,0
TOCTPUX T1HEKOJOTTYHUX 3aXBOPIOBAHHSX.
HesxkicHe nmikyBaHHS mpu 1HQEKIISIX, IO 39 78,0 35 70,0
nepeaaroThCsl CTATEBUM IILISIXOM.
BincytHicTh MOTHBAI1 MEIUYHUX 40 80,0 27 57,0
IpaIiBHUKIB IIMC/], bie} HaJTaHHS
KOMIUIEKCHUX MEJIUYHHUX IOCIYr JaHOTO
HaIPSIMKY.
Huspkuit piBEHb IarHOCTUYHUX 43 86,0 42 84,0
MO>KJIMBOCTEH y CIMEHHUX JIIKApIB.
Huspkuii  piBeHp JIOBIpH  JKIHOK  J0O 37 74,0 29 58,0
MenuuHux npairiBHukiB [IMC/I.
30UTBIIEHHS TyOJTFOBaHHS MEIUYHUX 45 90,0 32 64,0
MOCYT
Huspkui piBEHB 37 74,0 40 80,0
BHYTPIIIHbOCEKTOPATHHOTO
CHIBpOOITHUIITBA 3 HaJaHHA KOMIUICKCHOI
MEJIMYHO1 JOTIOMOTH KIHOYOMY HACEJICHHIO.
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Ha Husbkuii piBeHb MNpodeciiiHOol MIATOTOBKU CIMEMHHMX JIKapiB Ta CIMEHHHX
MEJIMYHUX cecTep Bkazano 74,0% exkcrepTis.

BucHoBku

BusHaueHi B X0/l €KCIIEPTHOTO JTOCHTIIKEHHS MepeBard Ta PU3MKU HaJaHHS
KOMIUIEKCHUX MEAMYHUX MOCIAYr >KIHOYOMY HACEJIEHHI0O Ha IEPBHUHHOMY piBHI
HaJaHHS MEAMYHOI JIONOMOTM MaloTh OyTM BpaxoBaHI Ha eTami IHTerpamnii
aKyIIepChKO-TTHEKOJIOTTYHOT JAOMOMOTA HAa TEPBMHHUM PIBEHb 1 BPAaXOBaHUMH Ha
eTarni MmJroTOBKM MEJAMYHUX MPAIIBHUKIB Ta MaTepiaJbHO-TEXHIYHOI 0a3u CIMEHUX

aMOyJIaTopi.
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Introductions. Mass, volume and the presence of indivisible particles - atoms
are the main concepts for determining matter in modern chemistry, which leads to the
formulation of the main principle - the law of conservation of mass.

Therefore, all stoichiometric calculations in chemistry are based on the
principle of additivity of atomic masses and independence of compound mass from
its structure. This allows calculations by chemical formula, regardless of its phase
state, composition, or conditions of its production.

The logical development of this approach should be the assumption of the
invariance of the volume of atoms in the formation of chemical compounds. But so
far this approach is almost undeveloped.

The basis of the modern approach to the calculation of the spatial
characteristics of compounds is the modeling of their structure on the basis of various
theoretical models, the structure of bonds between atoms, and, most importantly, the
definition of molecules as separate independent objects.

As a result, today, different types of radii are used for both individual atoms
and functional groups, various corrections are made to the effect of charge, relative

position, etc .. But a general and simple algorithm for calculating the density or molar
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volume, the most necessary from the point of view of practical use of characteristics,
still does not exist. So far, the only achievement of modern chemistry in this matter is
still the law of constant molar volume of gas.

Aim. To solve this problem the simple condensed matter model, which
requires a minimum information about the compound but best describes the already
known experimental data of the density of the compounds in the condensed state is
required.

Materials and methods. The basic principle of this model is the position that
the shape and volume of atoms are independent of each other. The second principle is
the position that the total volume depends on the relative position of the atoms.

According to this provision, in the case of a random relative position of atoms
in a substance (amorphous, vitreous, liquid), the volume of a mixture of atoms will be
the sum of the volumes of individual atoms arranged like soft spherical objects
occupying all possible interatomic space, and thus their total volume will consist of
the volumes of each of the atoms.

In the presence of features in the form of atoms, their groups with a smaller
volume (molecules, crystal lattices), or a larger volume (densely packed crystals) due
to the denser arrangement of atoms or with the presence of space between atoms
(layered structures, molecular crystals, cellular structures) may be formed. The
average molar volume of such compounds will naturally differ from the molar
volume of the liquid or amorphous state.

Results and discussion. Analysis of the available experimental data has shown
that, indeed, the main parameter that determines the molar volume is the chemical
composition of the substance. The experimental values of the molar volume of the
compound depending on temperature, pressure, phase state, polymorphic
modification is differed on average by 10% (although for some classes of compounds
reaches 300%), which allows to calculate the molar volume and density of the
compound for condensed state by chemical formula with this accuracy even without

determining its structural features.
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Thus, for the case when the average volume of a substance in the condensed
state does not depend on specific conditions (ie the structure of the substance and its
composition), it can be represented by the sum of the average volumes of each of

atoms and depends only on the number of atoms in the substance.

Vo =>'n+V,
were,
V. — average molar volume of compound, cm®/mol;
n; — the number of i-element atoms in the compound;

Vi — average molar volume of i-element, cm3/mol.

In this case the average density can be obtained as the ratio of the average

molar mass to the average molar volume

were,

dc — density of compound, cm?/g;

M. — molar mass of compound, g/mol;

n; — the number of i-element atoms in compound;

M; — molar (atomic) mass of the i-element, g/mol.

For calculations of the average molar volumes of the elements, experimental
data of the density of 1233 compounds were used, the number of compounds for
individual elements reached 55, for some unexplored elements only 3 compounds
were taken. Some compounds were represented by several polymorphic
modifications, and different phases (solid and liquid).

An additional test of the reliability of the obtained values was the presence of their

regular changes depending on the period and group of elements in the periodic table.
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Fig.1 Results of calculations of molar volume and density

Thus, these studies allow us to obtain the average volumes of elements
(Table 1), which with an average error of up to 11.9% allow to calculate the molar
volume and with an average error of up to 11.5% the density of the compound in the
condensed phase only by chemical formula (Fig.1).

As expected, several groups of compounds that had systematic deviations from
the general dependence were identified in the calculations, but all of them can be
explained by the peculiarities of their structure.

As expected, several groups of compounds that had systematic deviations from
the general dependence were identified in the calculations, but all of them can be
explained by the peculiarities of their structure.

Thus, active metals, inert and diatomic gases, coordination compounds had
larger molar volumes, with patterns that will be determined in future studies.

The addition of new compounds to the calculations did not increase the
calculation error and statistically significant changes in the values of the average

volumes of the elements, which indicates the reliability of the obtained data.
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Average molar volumes of elements, cm3 / mol

Table 1

H 4.1 Sc 79 | Nb | 88 | Pm | 126 | Tl | 125 | Md | 148
He | 7.4 Ti 65 | Mo | 86 | Sm | 131 | Pb | 172 | No | 16.0
Li 5.4 \ 58 | Tc | 9.3 Eu | 13.7 | Bi | 204 | Lr | 100
Be | 45 Cr | 58 | Ru | 81 | Gd | 144 | Po |245| Rf | 84
B 44 | Mn | 68 | Rh | 78 | Tb | 173 | At | 300 | Db | 7.6
C 5.7 Fe 5.5 Pd 83 | Dy | 16,0 | Rn | 369 | Sg 8.0
N 59 | Co | 46 | Ag | 113 | Ho | 158 | Fr | 30.0 | Bh | 86
O 6.7 Ni 48 | Cd | 130| Er | 155| Ra | 250 | Hs | 75
F 82 | Cu | 7.9 In | 115 | Tm | 153 | Ac | 173 | Mt | 7.5
Ne | 133 | Zn | 94 | Sn | 155 | Yb | 163 | Th | 154 | Ds | 85
Na | 109 | Ga | 9.2 Sb | 191 | Lu | 104 | Pa | 138 | Rg | 175
Mg | 78 | Ge | 115 | Te | 23.0| Hf | 88 U | 124 | Cn | 20.0
Al 74 | As | 141 I 275 | Ta | 7.7 | Np | 11.0 | Nh | 14.0
Si 8.7 Se | 174 | Xe [ 310 | W 8.1 Pu | 11.7 | FI | 20.0
P 103 | Br | 211 | Cs | 272 | Re | 87 | Am | 124 | Mc | 25.0
S 123 | Kr | 251 | Ba [ 220 | Os | 7.7 | Cm | 132 | Lv | 30.0
Cl | 149 | Rb | 213 | La |194 | Ir 76 | Bk | 16.2 | Ts | 36.0
Ar | 192 | Sr | 166 | Ce | 174 | Pt 8.6 Cf | 150 | Og | 42.8
K 178 | Y |114| Pr | 156 | Au | 145 | Es | 149

Ca | 145 | Zr 98 | Nd | 141 | Hg | 164 | Fm | 14.8

Conclusions. Thus, the use of average molar volumes of elements makes it

easy to determine not only the mass characteristics of compounds, but also such

Important characteristics as density and molar volume only by a chemical formula

with an average error of 12%. And taking into account the structural features of the

compounds, this error can be significantly reduced.
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OINTUYECKHUE CBOMCTBA TBEPIBIX PACTBOPOB TIGai«FexS;

I'acanoB Ha3zum 3axun oray,

KaH. (3. — MaT. HAyK, BEAYLIUI Hayy.
cotp. Mucturyra ¢puzuku HAH
PecniyOnuku Azepbaiinxan

Amypos Kacyp IxypaeBuu
XomxaeB YTkup OKramMmoBuY
Hap3ysiaeBsa 3uinona MyxuTAMHOBHA
Hamo3o0B UxTHép YcMoHOBUY
XoxueB Tyxra Cupou oruu.
IIpenonasarenu byxMU

uM. A0y Anu ubn Cuno, Y30exuctan

AnHoTanmusi. B paGore wccieqoBaHbl HH3KOTEMIIEPATYPHBIE CIEKTPHI
SKCHUTOHHOI'O IOIJIOIIEHUS B JIETHPOBAHHBIX Kejie30M Fe moHokpucramiax TlGaS,.
VCTaHOBIIEHBI 3aKOHOMEPHOCTH MX HM3MEHEHHS B 3aBHCHMOCTH OT CTEICHH
JerupoBaHus. PaccuuTaHbl MapaMeTpbl JKCUTOHHBIX COCTOSHHH B  TBEPIBIX
pactBopax TlGajxFexS,.

KiaiouyeBbie  ¢JIOBa.  HU3KOTEMIICpATYpHbIE  CIIEKTPbI,  AKCHTOHHOTO
MOTJIOIIEHHsI, JIETHPOBAHHBIX JKEIE€30M, CTElECHH JIETHPOBAHUS, MapaMeTphl,

JKCUTOHHBIX COCTOSIHUM.

BBenenne. Bo3pacraromme MOTpeOHOCTH COBPEMEHHOW MHKpPO- H
ONTORIEKTPOHUKHA CTUMYJIMPYIOT Pa3BUTHUE HAYYHBIX HMCCIICIOBAHHUI B HANPABICHUU
MOWCKa HOBBIX TMOJYIMPOBOJHUKOBBIX MaTEPHAIOB, OOJAJAIONINX, B YaCTHOCTH,
cnenupUKoN CTPOSHHS KPUCTAIUINYECKON perieTku. K ancny momoOHpIX MaTepraion
OTHOCSITCSI 1 HU3KOPA3MEPHBIE XAJIBKOIE€HU/IbI, UMEIOIHUE CIIOUCTBIC U LEIOYEUYHBIE
CTPYKTypbl. B mociienHee BpeMsi BBISIBICHO HEMalO MHTEPECHBIX OCOOEHHOCTEH HX
ANEKTPUUYECKUX, (DOTORNEKTPUUECKUX U ONTHUUYECKUX CBOMCTB, a TAKXKE IMEPCIIEKTUB
WX TMPAKTUYECKOTO MCHOJIb30BaHUS. OJHAKO Ha CErOAHSIIHUN JEHb UX
MOTEHIIMAJIbHBIE BO3MOXHOCTH PACKPBITHI JAJEKO HE NOJHOCTHIO. MccnenoBaHus

ONTUYECKUX CBOMCTB IMOJYIPOBOJHHUKOB W  JUIJICKTPHUUCCKHUX COCI[I/IHCHI/Iﬁ
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MO3BOJISIIOT TMOJYYUTh CBEIECHHUS 00 HMX 30HHOM CTPYKType, O JIOKaJIbHBIX LIEHTpax
OKpacKH, 3axBara, peKOMOUHAIIUY U 1.

OnTtuueckue cBoictBa MoHOKpucTaioB TlGaS, B obmactu  Kpad
dbyHIaMEHTaTbHOTO MOTJIOMICHUSI M3ydasiuch B [1 - 5], oJlHaKO OCTajCs CHOPHBIM
BOIIPOC O HAJIMYUU HEMPSAMBIX MEPEXOJ0B B ATUX KpHUCTAIaX. XOTS aHaIu3
CHEKTpaJIbHOM 3aBUCHUMOCTH Ko3(duuueHnta mnoriomeHus [2] yka3plBaeT Ha
BO3MOXHOCTh CYILIECTBOBAHMSI TAaKUX IE€PEX0J0B, HO HE YAaBaJIOCh MOJIYyYUTh
J0Ka3aTeabCTBA O3TOro npu Hu3kux Temneparypax. Ilpu 77 K oOHapyxkeHa
AKCUTOHHAS T0JIOCa MOTJIONIeHUs ¢ A = 476,8 NM u nmonaymupuHon 5 NM, uMeroIas
TIOJIOKHUTENbHBIA TeMnepaTypHbiii kodpduuuent 1-10% eV/K. Dra nonoca 6buia
nosisipuzoBaHa, npeumyniectBeHHo, B E1C. Hccnenosana takxke [5] aucnepcus
nokasaresisi MPEeJOMJICHUS y Kpas MoJochl (DyHAAMEHTAIBHOIO TOTJIOMICHUS C
y4€TOM MHOTOKPATHOTO OTPaKEHUsSI U COOCTBEHHON MHTEPPEPEHIINH.

W3 Bblllle M3J0KEHHBIX OO030pHBIX pE3YyJIbTATOB M3BECTHO, UYTO B
JUTEpaType HMEETCs JOCTATOYHO OOJIBIIOE KOJUYECTBO paboT, IMOCBAIIEHHBIX
MCCIICIOBAHUIO ONTHYECKMX CBONCTB MOHOKpucTauioB 11GaS;. Hecmotpst Ha
00JBIIOE YHCIIO paldOT MO MCCIENOBAHUIO ONTHYECKUX CBOMCTB MOHOKPHCTAILJIOB
TIGaS;, B nmuteparype MOUYTH OTCYTCTBYIOT JaHHBIC IO ONTHYCCKUM CBOMCTBaAM
TBEPBIX PAacTBOPOB Ha ero ocHoBe T1GajxFexS,. Pemienue 3tux 3amay sBiseTcs
aKTyaJbHOW TmpoOJieMor (GU3MKH TBEPAOro Telda, W OHa TpeOyeT pe3yJbTaToB
HOBEHIIINX UCCIIEIOBAHUN B 00JIACTH ONMTOAIEKTPOHHUKH, KOTOPHIE HETIOCPEICTBEHHO
CBA3aHbl C PAa3BUTHEM TEXHUYECKUX BO3MOXKHOCTEH MHUKPOIJIEKTPOHUKH U
HAaHOTEXHOJIOTUHU.

Hean padoTbl. BeiOpanHble HAMH TSI UCCIIEIOBAHUS TPOWHBIE CIIOUCTHIC
MOJIyIPOBOJHUKOBEIE coennHeHus T1GaS; a Takxke TBEpABIX PACTBOPOB 3aMEIICHUS
TlGa1-xFexSz ckimoHHBI K n30MOp(HHU3MY, CTPYKTYPHO-(a30BBIM MTEPEX0aaM U APYTUM
BHUJIaM HECTAOWUJILHOCTH, IMOSTOMY HMEIOUIMECS B HAYYHOU JUTEpaType [1aHHbIC
OTHOCUTENBHO 3THX COEAUHEHUN HE COIVIACyIOTCA MEXay CcoOOH, a 4Yacto u
MpoTUBOpeYaT Apyr Apyry. ['maBHOW NPUYMHONW HEOJAHO3HAYHOCTH B IOJOOHBIX

CIy4yasiX MOXET CTaTh HW3Y4YEHUE pPa3JIMYHBIMU aBTOpaMU pPa3HbIX MOAUUKAIUN
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OJIHOTO M TOTO K€ COCIIUHECHUS, OTKJIOHEHUE OT CTEXHMOMETPUH, HATUUUE EPEKTOB,
IIpUMECEH U JIp.

Kpucramner TIGaS; u TBepasix pactBopoB Ha ux ocHoBe T1GaixFexS;
SBJISIIOTCSL  OJTHUM U3 TEPCHEKTUBHBIX TMOJYIPOBOJHUKOBBIX MaTEpUAJIOB THUIIA
ABINCV! | TIGaS, saBnsrorcs CIOMCTO-1IENOYEYHBIMM  [OJNYHPOBOAHMKOBLIMH
COCIMHEHUSAMH, XapaKTePU3YIOIUMUCS CIa00il BaHJEpP — BaJIbCOBOM CBSI3bI0 MEXKIY
CJIOSIMU M KOBQJICHTHOM CBSI3bI0 BHYTPH Kaxkaoro ciosi. OCOOCHHOCTH XMMHUYECKOU
CBSI3M TAaKUX COCIUHEHUH OOYCJIOBJIMBAIOT WHEPTHOCTH MOBEPXHOCTH CIIOEB IO
OTHOIIIEHUIO K aAIIOPOIUH.

[TosTomMy myist perieHuss 3TOoW MPOOJEMbl U3YYEHUE OINTUYECKHE CBOMCTBA
mMoHokpuctauioB TlGaS; u TBepabix pacTBOpoB Ha ux ocHoBe TlGaixFexS; B
obnactu kpas GyHIaMEHTAJIBHOTO TIOTJIOIICHUS SBIISIETCS aKTyaJIbHBIM.

MeToauka IKcHepuMeHTa W 00pa3ubl A ucciaeaoBaHusi. CocTaBsl
TlinixFexS, (Xx=0 - 0,01) ObUTH CHHTE3UPOBAHBI CIUIABICHUEM HMCXOHBIX
kommonentoB (Tl, In, Fe, S) B KkBapieBpIX ammyiax IO COOTBETCTBYIOMIEH
crexuomerpuu. M3 TepMorpaMm JIeTKO MOXHO yOeauThCs B OAHO(DA3ZHOCTH ITHUX
BEIIECTB, T.€. BCE COIEpPKUMBbIE aToMbl Fe Obutn B mpenpenax pactBopumoctu. C
IEJbI0 YJOCTOBEPEHUS HaJW4Msl MallbIX KOHILIEHTpanuid Fe B BBIpallleHHBIX
MOHOKpHUCTA/UTaX OBLI MPOBEACH PEHTTEHOCHEKTPAIbHBIM aHAIN3 Ha YCTAHOBKE
«OMMA-2.Y4.1» (27€KTpOHHBI MHMKPOCKOI C BO3MOYKHOCTBIO PEHTTE€HOBCKOI'O
MUKpoaHanu3a). [IpoBeIeHHBIN KOJTMYECTBEHHBIM aHAIW3 MPU STOM IOJTBEPXKIAET,
YTO KOHIICHTpAIMsI aTOMOB F€ COOTBETCTBYET CHHTE3UpOBaHHBIM coctaBaM T lINn;.
xFexS2; (x = 0,001 - 0,01). BeipamieHHble MOHOKPHCTAUIBI OTBEYAJHA BCEM
TpeOOBaHUAM, IPEABSIBISIEMBIM ONTHYECKUMH U3MEPEHUSIMHU.

HuskoremnepatypHble W3MEpEeHHs] MPOBOAWINCH B TEPMOCTATUPYIOLIEM
KPUOCTaTHOM YCTPOMCTBE C ABOMHBIMHU KBapleBbIMU OKomkamu Tumna «Y TPEKCy
(puc.1), xoropoe ObUIO pa3padOTaHO W M3rOTOBIEHO B HMHCTUTYTE Gu3uku AH
Vkpaune. KpwuocrtatHas cucrema «YTPEKC» [6 - 9] mnpennazHadeHa mis
MOAJICPKaHUST 3aJJaHHOTO TEMIIEPATYpHOTO peKUMa OOBEKTa HCCIEIOBaHUS B

nuanaszonax temneparyp 1,6 — 4,2 K (npu otkauke mapos renusi) u 4,2 — 300 K.
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Cucrema moO3BOJIJIa aBTOMATHYECKH YCTAHABIMBATH TEMIIEPATypy OOBEKTa C
norpemHocThi0 He Xxyxke + 0,005 K wu  ocymecTBasTh aBTOMATHYECKYIO
CTaOMJIM3ALNI0 YCTAHOBJIEHHON TEMIIEPATYPhl ¢ TOUHOCTHIO He Xyxke + 0,01 K.
OOpa3mpl I U3y4YeHHs CIIEKTPOB onTHUeckoro moriomieHus T1Gar.xFexSy
CKaJIBIBAJIUCh OT MOHOKPUCTAJUTMYECKOT O CIIMTKA U UMENIU (POPMY TOHKHX IJIACTUHOK
¢ TommuHoi ot 10 mo 100 pkm. Ceer HampaBisuics Ha 0O0pasibl HapauIeIbHO
KpUcTauiorpaduueckoi ocH ¢, T.€. NEPHEHIUKYIApHO cioaM. [Ipu aTom oHu umenu
3epKaJIbHYI0 TIOBEPXHOCTb, KOTOpas HE HyXJajlach B MEXaHWYECKOM o0paboTke.

H?)MCPCHHC TOJIITNHBI 06p8.31_[0B MpOU3BOAUIIOCH I/IHTep(I)epeHLII/IOHHBIM MCTOAOM.

Puc.1. llpunnunuanbHas cxema ontuyeckoro kpuocrara «YTPEKC»: 1 -
o0pa3sen, 2 - nep:KaTeJb JAJI5 PeryJJHPOBKH 00pa3ua, 3 - KaHaJ JJIM BbIIIyCKAa
NnapoB reJjius, 4 -padoyasi kamepa st odpasua, S - JKUJAKUM rejaui, 6 -
TepMOIapa i NOAJAEPKAHUSA 32JaHHOM TeMIepaTyphl 7- aBTOMATHYCCKHU A

KJIanaH IJId IyCKa KMAKOIo reJins

Pe3yabTaThl HccaegoBaHMS M HMX oOcyxkaeHue. OrmnucaHHbIE 3/€Ch
OKCIIEPUMEHTHI OBUTM TPOBEACHBI HAMHU C IIEJbI0 M3YUYCHHsS BIUSHHS HEOOIBIIMX
100aBOK Kelie3a Ha Kpal ONTHYECKOTO IMOTJIONEHUsT MOHOKpUcTayuioB T1GaS;. Ha
puC. 2 TIOKa3aHa CTPYKTypa Kpas MOTJIOMICHUS MOHOKPHCTAJUIOB TBEPBIX PACTBOPOB

TIGaixFexS; mpu x = 0,001; 0,005; 0,01 (T = 5 K). Bugno, uro ¢gopma kpas
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MOMJIOIIEHUSI CUJIBHO 3aBUCHT OT cocTtaBa KpuctamioB. Tak, mpu x = 0,001
HaOJII0aeTCsl OTYETIMBBIM 3KCUTOHHBIM MUK C 3Heprue 2,58 eV, a qis apyrux
COCTaBOB ATOT MHUK OTCYTCTBYeT. K0o3((UUMEHT MOriomeHuss B MakCUMyMe MHKa
MMEET HE OYEHb OOJIBIIOE 3HAYEHHUE, OJTHAKO MBI II0JIaraeM, YTO Kpail MOTJIOIIEHHS B
ATUX KpUCTAJJIaX 00YCIOBJIECH MPSMBIMU MEPEX0JaMU U 00pa30BaHUEM DJIEKTPOHHO-
aeipouHodt mapel (mpu x = 0,001). Ha puc. 3 MOXKHO BUIETh, KaK CHEKTPHI
MOTJIOIICHHST MOHOKPHCTAJJIOB TBEpABIX pacTBOpoB T1GagggeFeo001S2 BemyT cedst B
mupokom TemneparypHom unrepsaie (5 — 200 K). C pocrom temneparypsl BbICOTa
NMKAa YMEHBIIAETCS, a caM MUK ymupsercs, noka npu 200K BMecTo nuka He ocTaeTcs
CTyNEHbKA, JHEPTETHUUECKOE IOJIOKEHUE KOTOPOW, TEM HE MEHEE, MOXKHO JIOBOJIBHO

TOYHO onpeaenuTs - (2,620 +0,005) eV.

JNV NN o,

a ,cm’!

10! 4
25 26 2728 26 2,7°28 2.6 2,7 2S5 26 2,7° 25 2.6 27

E,eV

Puc. 2. CTpyKkTypa Kpas norJiomeHusi MOHOKpuctawioB TlGaixFexS; mpu T =5

K: a) x=0,001; B) x=0,005; c) x=0,01.

E.eB —

Puc. 3. TemneparypHoe nmoBeaeHrne IKCUTOHHOTO CIIEKTPA MOTJIOUICHUS

MoHokpucTaia T1GaggoFeo 001So.
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N3  TemmepaTypHOM  3aBUCMMOCTHM  SHEPIMM  SKCHUTOHHOTO NHKa B
T1Gao,999F€0,001S2 yeTaHOBIIEHO, YTO C pOCTOM TemrepaTypsl ot 5 10 200 K Mmakcumym
HSKCUTOHHOT'O MHUKA MOTJIOUIEHUSI CMEIIAETCS B CTOPOHY OOJBIIMX SHEPTUid, Kak U B
TIGaS,, B otamume ot apyrux caoucthix nomynposoauukos tuma A'BY! u TIMC,V!,

HccrienoBaHbl TakKe CIIEKTPBI MOTJIOMIEHUS MOHOKpHUCTALIOB T1Gag 995F€0,00552 1
TIGao99F€0,01S2 ¥ MX 3aBUCHMOCTBH OT TemrepaTypbl. J[Js 3THX KPUCTAJIOB TaKKe
HaOJI0aeTCsl yBEJIMUYEHUE LIMPHUHBI 3alpelleHHON 30HbI ¢ poctoM T (cm.Tadu.).
Bemmuuna Eq ycranasnuBanack M3 cooTHomeHuss o ~ hv. UTto kacaercs aHammsa
JAHHBIX TBEPABIX PACTBOPOB C JAe(OPMAIIMOHHBIX MO3UINMI, TO 3/1€Ch, KaK BUIHO, C
3ameHoi Ga — Fe mupuHa 3anpeneHHoN 30Hbl YMEHBIIAeTCs, HO 3TO 3aKOHOMEPHO,
Tak kak y TIFeS; Eq = 1,8 eV. Yuursias, uto y TIFeS; ctpykrypa coBcem mpyras
(mapaMeTphbl @ ¥ € MOYTH OJMHAKOBBI, a D CYIIECTBEHHO OTJIMYAETCS OT HUX), TO
€CTECTBEHHO, YTO M B 30HHOW CTPYKTyp€ MPOUCXOISAT 3HAUYUTENbHbIE HW3MEHEHUS,
NO3TOMY JieJaTh Kakue - JHuOO0 CpaBHEHHS Ha OCHOBE Je(pOpMalMOHHBIX
HOTEHIAJIOB OYEHB CJIOKHO.

Tabnuya. Temnepamyphas 3a6ucuMoOCmb WIUPUHBL 3anpeueHHoll 30Hbl Eqg

monokpucmannoe T1Gao 995F€0,005S2 u T1Gao,99F€o0,01S2.

Temneparypa, K 3) 20 40 80 200
T1Gap 995F€0,00552
Eg , eV 2,474 2,475 2,477 2,480 2,490
TIGao e9F€0,01S>
Eq, eV 2,392 2,393 2,395 2,397 2,410

3akaoyenue: M3ydeHue CIEKTPOB TMOTJIOMICHUS MOHOKPHCTAJIOB
TlGaixFexSz (x = 0,001; 0,005; 0,01) B mmpoxoii obmactu temreparyp S — 200 K
MOKAa3aJio, 4TO IHMPUHA 3amlpeleHHON 30HBI TUX KpPUCTALIOB, Kak u y TIGaSy,
yBeJIMIUBaeTcs ¢ poctoM temmeparypbl. s T1Gag g99F€0,001S2 HabmFOM1aMaCch TIOJI0CA
skcutoHHOro Tmoriomenus (hv = 258 eV nmpu T = 5 K), xoropas ¢ poctrom

TEMIIEpaTyphl YIIUPSIIACh U CMEIIAJIaCh B CTOPOHY OOJBIINX YHEPTUA.
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Annotation: a new approach for obtaining tribological composite materials
based on block-polyurethanes (BPU) is developed. The influence of BPU chemical
structure, nature etc. on physicomechanical, tribotechnical properties of block-
polyurethanes was studied. A few practical implementations of above approach are
presented, such as creation of seals and self-lubricating bearings.

Keywords: composite materials, block-polyurethanes, friction, self-lubricating,

sealing.

Introductions. Tribological composite materials have been used in industry for
many years, but obtained, as usual, using empirical approach [1,2]. So, there was a
necessity to develop a scientifically substantiated approach for obtaining new
tribological composite materials based on block-polyurethanes (BPU) [3].

Aim. During thirty years on department of machinery and engineering
department of Ukrainian State University of Chemical Technology such an approach
has been developed. This approach allows producing materials with preset properties

through variations in their structural organization.
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Materials and methods. An analysis of geometrical phase transition
probability depending on hard phase [4,5] content is carried out through percolation
prediction method. Conditions of percolation threshold for studied BPU are found.

Characteristic points of hard blocks content P.; and P, that correspond to
conditions of geometrical phase transitions are found, conditions of geometrical
phase morphology formation with optimal parameters (P.; < P. < P.,) are revealed.

The dependence character of deformation-strength, rheological and tribological
characteristics of polymer compositions on component correlation in block-
polyurethane blends as well as BPU with polyethylene blend has been studied.

Composites based on BPU with an optimal phase morphology have been
found.

Results and discussion. The research is devoted to establishment of
intercommunication between the condition of synthesis and processing of block-
polyurethanes and their structure, physicomechanical and tribotechnical properties,
search of ways to the increase the abrasion-resistant BPU from synthesis of optimum
initial materials, to the calculations and prognostication of wear of block-
polyurethanes in the stream of abrasive particles taking into account the change of
structural parameters (concentration of hard blocks, molecular mass), nature and type
of initial components, and also operating descriptions (speed of stream of abrasive
particles, corner of attack), to development of practical recommendations for the use
of abrasion-resistant polyurethanes in the conditions of gas-abrasive wear.

It was determined the influence of their chemical structure, nature and type of
initial components, their propoption on the stage of synthesis and molecular mass on
physicomechanical, tribotechnical properties of block-polyurethanes.

The developed materials (fig. 1) have 3-10 times increase of endurance, 2-3
times reduction of the coefficient of friction, an increase in thermal conductivity,
reduction of their sensitivity to shear stress and processing temperature range.

Practical results are implemented in industry.
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Fig. 1. Developed products from block-polyurethanes

Self-lubricating bearings (fig. 2) based on the above materials and
incorporating various antifriction solid lubricants, i.e graphite, molybdenum
disulphide, are used in fertilizer transport system production lines, mining and
metallurgy industries. These parts are known to be operated under severe conditions,
e.g. high dust content, corrosive effects of transported materials, abrasive materials
running into friction zones, vibration and shock loads. The rolling-contact bearings,
made from composite polyurethane fluoroplastic, if hardened by heat treatment,
proved a success when used under friction and show a two-three-fold increase in a
lifecycle of anti-friction units. Moreover, they made sealing and periodic feed of

lubricants to be unnecessary.

Fig. 2. Self-lubricating bearings based on the block-polyurethanes
The couplings with studs furnished with polyurethane spring elements exhibit a
service life increased in 15-20 times if compared with those from rubber or leather.
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Also, the other major fine effects are an improved dynamics of a unit in operation, as

well as a smooth and a uniform transmission (fig. 3).

Fig. 3. Polyurethane elastic elements of gearing devices

Another promising application of block-polyurethane are sealings (fig. 4).
Adjustable physical and mechanical properties, hardness and elasticity allow a
desired selection of materials for specific units and operating conditions.
Polyurethane sealers show higher efficiency, i.e. 3-5 times increase in service life
compared with traditional reinforced rubber cuffs, ensure a required tightness and
reduce leaks of working fluids. Polyurethane cuffs may be operated under high
conditions as follows: pressure approximating 32 MPa, speed up to 3 m/s and

working fluid temperature up to 70 °C.

Fig. 4. Polyurethane seals
Conclusions. The above polyurethane products can be successfully used in
practically all branches of economy and the developed approach allows to obtain

composite materials with predicted, preset properies.
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Introductions. Forecasting the staffing needs of the country's transport system
Is an urgent practical problem. It arises in various contexts that determine the ultimate
goal of forecasting and the qualitative requirements for its result.

The paper discusses two of them that are relevant for education authorities and
regulation of employment of the population:

— determination of the optimal number of admissions in the organization of
higher and secondary vocational education;

— monitoring and managing the level of employment of the country's
population.

In the first case, the goal is to obtain a structure of additional personnel
requirements for transport in the context of specialties, directions and levels of
training.

In the second case, the goal is to obtain a forecast of the need for professions
and positions, as well as types of economic activity.

Despite the large number of works on this topic, the problem has not lost its
relevance. Transport staffing is a complex system that takes into account many
different external factors (market conditions, migration processes, technologies, etc.).
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Based on the consideration of modern approaches to modeling the processes of
monitoring and managing staffing, it can be argued that there are no “ideal” models
capable of giving a sufficiently high-quality result when:

— fulfillment of restrictions on the resources required for training;

— taking into account the dynamics of external and internal factors of
influence on training;

— taking into account the availability and quality of the source data.

Aim. Existing models vary greatly in terms of the input data used, the internal
modeling mechanisms and the quality of the results obtained. The qualitative
requirements for the "ideal” model of monitoring and personnel management
processes in the transport system are formulated. An ontological model of monitoring
and personnel management processes is proposed, which makes it possible to obtain a
new solution to the above problem.

Materials and methods. The development of methods of systems analysis and
information technology opens up new prospects for solving this problem. In
particular, the application of ontological models is promising for:

— forecasting the personnel needs of transport;

— monitoring and managing staffing of the transport system of Ukraine.

The ontological model is based on statistical data, employer surveys, expert
assessments, macroeconomic indicators, etc.

The use of an ontological approach to modeling solves the problem of
iIncompleteness and inaccuracy of the initial data.

In addition to the known methods of obtaining them, it seems promising to use
the method of analogies, data mining methods and artificial intelligence.

Results and discussion. Forecasting the staffing of the transport system takes
into account the existing training system and the management of this system. The
system of ordering for the training of professional personnel in educational
organizations implies the involvement of all interested parties in this process (the
state, stakeholders, transport companies, training companies and relevant

infrastructure organizations).
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The second subtask is to obtain a forecast of the need in the context of
professions and positions.

Modeling the processes of monitoring and managing staffing is closely related
to the analysis of situations in the labor market.

Ontology takes into account the socio-economic situation and its such
properties:

— structural dynamics of the transport system, characterized by the presence /
absence of investment projects of various sizes;

— the dependence of the transport system on market conditions;

— the presence of transport enterprises managed / unmanaged by government
agencies;

— migration flows;

— dynamics of the structure of labor resources (the emergence of new and the
disappearance of old professions, changing requirements for qualifications).

These properties determine for the problems of modeling the transport system:
low reliability and incompleteness of the initial data; high structural dynamics of the
object of modeling.

Thus, information technology is needed for modeling staffing needs (modeling
the processes of monitoring and managing staffing), which can provide:

— obtaining forecasts with a given level of detail;

— rapid change in the structure of the model without the involvement of
specialists in the IT field and modeling;

— taking into account the complex of macro- and microeconomic factors
affecting the labor market;

— obtaining an adequate forecast in conditions of low reliability and
incompleteness of the initial data.

The main aspects of ontological modeling:

— combination of the personnel needs of transport companies with the
methods of analyzing needs and taking into account the levels of education,

specialties, qualifications;
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— planning the reproduction of jobs together with the forecast of the provision
of the transport system with labor resources;

— medium and long term forecasting;

— multifactorial and multilevel model.

The model includes a group of factors influencing the staffing of the
transport system:

— factors shaping the need: vacancies; retirement of personnel by age; new
jobs created,;

— factors that reduce the need for personnel: the elimination of jobs; growth
in labor productivity;

— factors shaping the supply in the labor market: attracting people entering
the working age; attracting graduates of vocational education institutions; the number
of the able-bodied population; an increase in the activity of the population (of
working age or older than working age); attraction of labor migrants.

The need for personnel in the transport system is based on the need for
personnel in transport companies.

The need of each enterprise for personnel is formed based on the currently
available vacancies, information on staff retirement by age, plans for the future
development of the enterprise, in connection with the creation of new jobs and the
elimination of jobs.

The order of specialists and skilled workers by transport companies
consists of:

— ordering by enterprises to educational institutions the number of personnel
with the highest level of professional education;

— ordering by enterprises to educational institutions the number of personnel
with an average level of vocational education;

— ordering by enterprises to educational institutions the number of personnel
with an initial level of vocational education.

The problem under consideration can be solved using ontological modeling

technology. The proposed ontological model describes the dynamics of the
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relationship between the transport system, the labor market, higher and vocational
education.

With this approach, the elementary ontologies correspond to individual
subjects of the transport system (for example, transport enterprises, training
enterprises, their individual sections, infrastructural subjects (for example, stations
with their personnel)) or some of their associations and classes.

The advantages of this approach are as follows:

— elementary ontologies have prototypes in the real world;

— obtaining data on transport subjects and their properties using expert
assessments;

— acombination of macro and microeconomic factors;

— the possibility of scaling the model taking into account the level of
individual transport entities.

Conclusions. The complexity and multidimensionality of this problem of
monitoring and managing staffing (forecasting staffing needs) of the transport system
of Ukraine necessitates the creation of an adequate model for its solution.

A potentially effective solution to the indicated problems of modeling the
processes of monitoring and managing personnel support of the transport system
(modeling the forecasting of the personnel needs of transport enterprises) is the use of
ontological models (ontologies) that ensure the dynamism of models isomorphic to
the transport system under study.

The ontological model is isomorphic to the real transport system, therefore, the
formation and analysis of various scenarios for the development of the transport
system is simplified.

Ontological models make it possible to take into account when modeling the
processes caused by the activities of transport enterprises of various levels (from
large to small). At the same time, the ontological model provides the ability to build

nested models that reflect hierarchical transport structures.
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PO3POBKA IHOOPMAIIMHOI CUCTEMHU ®OPMYBAHHS
BIO/KETHUX CTATEN 3SMEHIIEHHS PU3UKIB BUHUKHEHHSI
CTUXIMHUX JIUX TA IX HACJILJIKIB

I'y6apenko €Bren BirauaiioBuu

K.T.H., 1o1eHT kag.CT

XapbKiBChKIM HALIMOHATILHUN YHUBEPCUTET PaIl0CIEKTPOHIKU
M. XapkiB, YKpanHa

Beryn. Ilpomec rno6Ganmizanii, mnepeHeceHHs BHUPOOHMIITBA 1 BHUAOOYTKY
KOPHCHHMX KOTAJIMH, a TaKOoX MICI[b KOHIICHTpAIlii YIpaBIiHHSA, CTBOPIOE HOBI
3arpo3u. Ha psigy 31 CTUXIHHUME JUXaMU, SKi 3aBXKIUA OyJu TSl JIIOJACH JKEpeIoM
CKOHOMIYHMX BTpAaT 1 JIFOJCBKUX Tparelid, CTaid 3'IBIATHCS TEXHOTCHHI
KartacTpodu, sKi 1HOJAI 3a CBOIMH MaclITabaMu HE IMOCTYMAIOThCS MPUPOIHUM.
[Tocununucst 3arpo3u 010J0TTYHOTO, XIMIYHOTO, PajiioioriyHoro xapakrepy. Cranu
3'SIBIISITUCS. 3arpO3M, $KI BaXKKO BIAHECTH JI0 3BUYHUX KaTeropiil, ame sKi He
MOCTYIAIOTHCS 32 3aJJaHUMHU 30UTKaMU (aJIepridHi peakilii, TepOPUCTUYHA 3arpo3a).

Ha moTouHuii MOMEHT AJii 3HMKEHHS PU3UKIB BUHUKHEHHS CTHXIMHHUX JUX
Oynu CTBOPEH1 MDKHApPOAHI OpraHi3ailii, ki BenyTh iHGOpMaIliiHy AisUTbHICTE. BoHn
OIIHIOIOTh PU3UKH, PO3POOJISIOTH 3aX0U 1 METOAUKH iX 3HM)KCHHS, IEMOHCTPYIOTh
JTUHAMIKy 3MIHH pPH3HMKIB, a TaKOXX HaMararThCs CBO€YACHO MPOiH(OPMYBATH
HACeJICHHS 1 MOJITHUKIB MPO BaXXJIMB1 TEHIEHIIII. ApKe 3 OUIBIIICTIO 3arpo3 moyaiu
OOpOTHCS TUTBKH IICIIA TOTO, SIK HA HUX 3BEPHYJIM YBaru MDKHAPOIHI OpraHizallii.

HatiBaxxnusimni (akTopu, sKi 3aBaKar0Th €(EKTUBHO MPOTUCTOATH HACIITKAM
CTUXIMHUX X 1/a00 MOM'SIKITYBAaTH iX — II€ MOJITHYHI, BICHKOBI, CKOHOMIUHI Ta
a1 kKoHpikTH. Haxkanb, Ha TOTOYHUIT MOMEHT YacTHHA MDKHAPOIHUX OpraHi3ariii
HE MOJXE€ B TMOBHIHM Mipi IATH HE3AJIEKHO BiJl BIUTMBY 3aIliKaBICHUX KPaiH, 1€ 3HUKYE
JIOBIpPY 1 SIK HACIIJIOK, 3HWKYETHCS €()EKTHUBHICTh 3aX0/11B MPOTUA1T CTUXIHHUM JINXaM
Ta 3arpo3aM. I'yMaHHHI Ta O00'€KTUBHHMH IOIJISA] HA TE, IO BiAOYBAETHCS, 3aTHHMA

MOBEPHYTH JOBIPY 1 3a0€3MEYNTH CTAIMN PO3BUTOK CYCILIbCTBA.
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Meta podoru. Metoro € (hopMyBaHHS CHUCKY 3aXOJIB MPOTHAII CTUXIMHUM
JIuxaM, 3 BpaxyBaHHSIM BapTOCTI peai3allii 3aX0Ay Ta MOXKJIUBOTO 3HM)XEHHS BTPAT
BiJl CTUXIMHUX JIUX Ta PU3UKY iX BUHUKHEHHSA. J[J1s1 TOCATHEHHS MOCTAaBJIEHOI METH,
HEOOXIHO BUPIIIMTH HACTYIHI 3aBJaHHS: OLIHUTH PU3UKA BUHUKHEHHS JIHX;
OLIIHUTH MOXJIMBICTH Ta €(peKT BiJl peayi3alli 3aXoay HNpOTUAli CTUXIMHOMY JIHXY;
CKJIaCTH TOCIHIJOBHICTh 3aXOAIB MPOTHAIl CTHUXIMHMM JMXaM 3 BpaxyBaHHIM
oOMeKeHb Ha OI0JKET Ta MaKCUMI3alli€ro e(eKTy.

Marepianu Ta metoau. [Ipu 10oCATrHEHH] MOCTaBICHOI METH Ta MOJIETIOBAHHS
OyB po3po0JicHUI mporpamMHuii 3acid, sKui BU3HAYAE CMHCOK MM JJI 3HMKCHHS
PHU3HKIB Ta BTpAT, IO 3aBJAIOThCS CTUXIMHUMH JIUXaMU TP OOMEXKEHIN KITbKOCTI
OIOKETHHUX KOIIITIB.

BximHuMu naHuMHM 718 TIPOTPaMHOTO 3aco0y € TaOnulll, 10 HadaloThCs
eKCTepTaMu Ta MICTATH 1H(OPMAIIIFO:

— CHHCOK CTUXIWHUX JIMX, WMOBIPHICTH iX TMOSBM Ta BTpPaTH, SKI BOHH
3aB/IAIOTh;

— CIIMCOK i}, SIK1 HAalpaBJICH1 Ha 3MEHIIICHHs] HMOBIPHOCTI MOSIBU Ta/ab0 BTpaT

KOHKPCTHOT'O CTUXIHHOIO JIXa.

Taoanns 1
Ipukiaan cNUCKY CTUXIHHUX JIUX
Kon Cruxiiine 11xo MoBipHicTb mosiBu, % Brparu, rpH.
1 | 3emnerpycu 0.62 42916.08
2 | Yparan 0.80 37948.74
3 | JlicoBi moxkexi 0.88 46951.38
4 | [loBiHb 0.92 48806.53
5 |3cyBu 0.54 26502.99
6 | BuBepixeHHs ByJIKaHIB 0.18 20390.22
7 | Hynami 0.75 12469.77
8 | Taiihpyn 0.30 46375.62
9 | Iunosi Oypi 0.82 43534.00
10 | Emigemii 0.93 31833.18
11 | ITocyxu 0.55 48633.81
12 | EkctpemanbHi TeMIiepaTypu 0.86 23838.72
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Taoaunsa 2

Ipuiaag cnucky 3aX04iB A/ 3HUKEHHS PU3HKIB

Kon | Koa cruxiiinoro 3MEHIIEHHS 3MEHIIEHHS Baprictb
i amnxa nMoBipHOCTI, % BUTpAT, % peaizaiiii, TpH.
1 10 0,5 0,48 2335,4
2 6 0,66 0,35 9752,89
3 3 0,12 0,23 86230,24
4 17 0,76 0,3 46984,57
5 14 0,13 0,65 10789,15
6 18 0,42 0 75828,73
7 3) 0,15 0,11 99455,49
8 10 0,62 0,18 25206,63
9 4 0,43 0,1 22798,81
10 2 0 0,36 97551,83

Po3pob6nenuit nporpamMHuii 3acid 103BOJIAE€ 3aBaHTAXUTH (paitnu 3 JaHUMU Ta

HepersiHyTH BMIcT ¢aiiiiB y BiqnoBiqHUX BKiIaakax: Disasters Ta Activities (puc. 1).

HactynmHuM KpokoM HEOOXigHO 00paTh ajaropuT™M CKJIAJaHHS CIHUCKY iH,

BBECTH PO3MIp KOIITIB BHIUICHHX 13 OMOKeTy Ta HaTHCHYTH Komky «Calculatey

(puc. 2).

Disasters

Activities Results

|1, |10
|2 20
|3 30
4 40
5: |50
6 6.0
|7 7.0
g8 80

3 90

1 2
0.68

0.99

0.82

0.12

0.14

0.8

0.68

0.84

48627.79

33085.27

48568.96

31173.12

33120.14

20051.91

34297.53

40207.93

23009.69

Open file with disasters

Open file with activities

GroupBox

(O exhaustive search method

(O random search method

() maximum efficiency method

Budget |

Calculate

Puc.1. Ilpukiajn 3aBaHTa’KeHHA Ta Bi100OpaskeHHA BXiTHUX JaAHUX
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Dizasters Activities Results COpen file with disasters

1 2 3 4 5 2
100 10 130 71.58 775 Open file with activities
GroupBox
2 10 2.0 20,0 948 20.28
(®) exhaustive search method
3 20 3.0 16.0 5639 47.85
() random search method
4 3.0 4.0 2.0 29.16 21.54
() maximum efficency method
5 40 5.0 6.0 149.13 8127
6 3.0 6.0 3.0 16.28 13.08
Budget |soooooo
7 60 7.0 12.0 493 28.8

Puc.2. O0paHHs aJropuTMy Ta BBEeJCHHS KOIUTIB

Pesynbrar po3paxyHKiB NpeACTaBiIeHMH Ha puc. 3y Bkiaani Results.

Pe?)yJ'ILTaTOM € CIIMCOK }Iiﬁ, K1 AaAyTb MaKCUMAJIbHC 3HMKCHHA BTPAT Ta pI/ICKiB.

Disasters Activities Results Open file with disasters
1 2 3 4 5 6
1110 10 0.43 0.66 68004.53 nan Eper fle Wi Ac vl
GroupBox
2 140 8.0 0.0 0.77 60819.9 nan
hausti
3170 14,0 0.0 0.79 13562.69 nan s =
(O random search method
4 150 11.0 0.2 0.72 2538.64 nan
(® maximum efficiency method
5 1.0 10.0 0.5 0.48 23354 nan
6 250 6.0 0.03 0.0 1469.98 nan
Budget
7 nan nan nan nan 148761.14 21.25% 9 SSRK]

Puc.3. Pe3yabTar po3paxyHkiB

PesyabTat i o0rosopeHs. B po0oTi posrisganucs TpU aJTOPUTMH
3HAXO/PKEHHS ONTHUMAJIBHOTO CHHUCKY i 3HWKEHHS 3arpo3: MOBHOTO Mepedopy,
BUIIaJIKOBOTO MONIYKY Ta MAaKCUMAJIBHOTO €(EeKTY.

Anroputm noBHoro niepebopy (I1I1) € mepeBipkor0 BCiX MOXKIUBUX BapiaHTIB 3
METOI0 3HAXO/KCHHS HalKpamoi KoMOiHaIii 1.

Henonikom anroputmy III1 € wac BupimeHHS 3aBIaHHS, BOHO POCTE IyKe
mBuAKo. Yac s 3amad pi3HOI po3MipHOCTI mpuBeneHa B TaOm.3. Ilepearoro €
3HAXO/PKEHHS TapaHTOBAHO HAWKpamioro BapiaHTy. PesynbTaT poOOTH anroputMmy

HaBeJIeHOo B Ta0i1.4.
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Taoauusa 3

Yac podoTH ajaropurMy ISl pi3HOI KILKOCTI MOXKJIUBUX il 3HUKEHHSI BTPAT, €

KinpkicTs mii 10 15 20 25 30
[ToBHui nepedip 21,61 790,29 | 35333,7 | 985625 | 2587365
Bunaakosuii nomryk 3,39 3,45 3,49 3,53 3,55
Makcumanbauii eexT 0,26 0,34 0,4 0,474 0,5
Taoauns 4

3HMKeHHs BTPAT Yy BiACOTKAX Bi/l IOYATKOBOI0 3HAYECHHS O4iKyBaHUX BTpaT, %

KutekicTs it 10 15 20 25 30
[ToBHuit nepedip 16,4 24,48 30 32 34
Bunaakosuii momryk 7,3 13,7 13,5 13,9 14,06
MakcuManbauil ehexT 9,11 18,52 19,45 20,82 21

Anroput™m BumajkoBoro momyky (BII) sBmse coboro BumagkoBuii BUOIp
3aX0/iB, TaKUM YHHOM, IMO0 CymMapHa BapTICTh iX BHUKOHAHHSA OyJia HIDKYE
BCTAHOBJICHOTO OI0/KETY. SKIO epeKTUBHICTh HOBOT'O CITUCKY BHIIE Oa30BOT0, TOI
HOBMI cmucok cTae 0OazoBuM. Ilpomeaypa 3HaxXOIKEHHS HOBOTO CIHCKY
MOBTOPIOETHCS, MOKU He Oyae 10 migpsa HeBmamux crpold chopMmyBaTH Kpamniui
CITUCOK.

[TepeBaramu anroputmy BII cirin Ha3BaTH 9ac poOOTH Ta MPOCTOTA peaizallii.
Cepen HeMONIKIB CIiJ BIA3HAUYWTH HE 3JAaTHICTh 3a0€3MEUUTH TOBTOPIOBAHICTH
PE3yNbTATIB.

Anroputm  makcumanbHoro edekry (ME), B poboTi TpoOmoHyeThCs
BUKOPUCTOBYBATH AJIITOPUTM, SKUH MOKE OyTH ONMUCAHUN TAaKUM YUHOM:

Kpok 1. Ciouatky GpopMyeThCs CITUCOK 3aXO0/iB, SIKI CIIPSIMOBaHI Ha 3HMKCHHS
BTpAT, COPTYETHCA 32 €PEKTOM, IKUi BOHU YMHSATH Ha 3arPO3H Ta CTUXIIHI JInXa:

Kpok 2. ®opmyeThCcsi CIUCOK — MOCHTIIOBHO JOJAIOTHCA 3aXOJUd JO CIIHCKY,

MOKHU He Oy/Ie TIEPEeBUIICHUI OI0IKET.
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Ha puc.4 300paxkeHa AuHaMiKa 3pOCTaHHs 4yacy BUKOHAHHS 3a/1adl ISl PI3HUX
QITOPUTMIB: a — TOBHWMA mniepebip, © — BHUIAAKOBUI TMOMIYK, B — METOJ

MaKCHUMAaJIbHOTO €(EeKTY.

TloBHmuit iepeGip BumaakoBit momnryk
3000000 36
2500000 355
2000000 35
1500000 345
1000000 34
500000 335
0 L . 2 33
10 15 20 25 30 10 15 20 25 30
a) MaxcnmanpHII edexT 6)
06
05
04
B) 03

0.2

0.1

10 15 20 25 30

Puc.4. lunamika 3pocTaHHs Yacy po3B’si3aHHSA 3aa4i

40

35

30
25
20
b | I
1
0
10 15 20 25 30

M [MosHui nepebip  m Bunagkosuit nowyk  m MakcumanbHui edekT

%]

o

w

Puc.5. 3um:keHHs BTPAT y BiICOTKAaX Ta KUIbKOCTI MOKJIMBHX 3aX0/iB
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Ha puc.5 300paxkeHa pgiarpama 3HMXKEHHsS BTpaT MpU peajizalii CIHUCKY
3ax0/1iB, B BUJHO anroputM 111 nae 3aBxau ainmuil pe3ynbTaT, OHAK Yyac podoTH
ANrOPUTMY HE3aJO0BUIbHUI. AHANITUYHI PO3PaXyHKU MOKA3YIOTh, 10 BUOIP BCHOTO 3
30 3axoniB 3aiiMe Onu3bko 30 ai0. PeanbHuii cniucok peKOMEeHJ0BaHUX 3aX0/11B MOKE
CSATaTH KUTBKOX THUCSH.

Anroputm ME, BuTpauae MeHIIE 4Yacy Ta Ja€ JINIIUHA pe3ysibTaT HIX
BUIAIKOBUM BUOIP.

BucnoBku. Po3risgHyTi Ta npoaHali3oBaHI MEPCIEKTUBHI  HAMPSIMKH
3HMKEHHS PU3HKIB 1 MIABUIIEHHS TOYHOCTI MPOTHO3Y CTUX1IMHUX JuX. [lepepaxoBano
1 1eTanbHO po310paHi NPUUYUHU HU3BKOI €(DEeKTUBHOCTI Cy4aCHUX 3aXOJ(IB 3HIKCHHS
HACTIAKIB BiJ CTUXIHHUX JUX. 3ampolOHOBAaHO BUKOPHUCTOBYBATH COIIAJIBHO-
€KOHOMIYHMM IMAXIJ JJIS OIIHKK HACJIAKIB, a TAKOK BH3HAYEHHS AWHAMIKHA 3MIHHU
pu3MKIB. Y J1aHiii poOOTI HEMA€ YITKOTO TMOJUTY MDK 3aXOJaMH IIOAO0 3HMKCHHS
HACIZKIB CTUXIMHUX JIMX, TEXHOTCHHHX KaracTpod Ta PHU3MKY iX TOSBH, IIE
MOSICHIOETBCSL TUM, 110 OCHOBHHMI aKIIEHT POOUTHCS Ha PO3pPOOKY YHIBEPCAIHLHOTO
METOJIy KOMILIEKCHOT'O OIIHIOBAHHS, IKUIl OM BKJIIOYaB y ceOe BIUIMB Ha €EKOHOMIKY,
COIliyM 1 HABKOJIMIITHE CEPEIOBHIIIE.

B po0oTi mochimKyrOThesl MUTAHHS MPOTHUIIT 3arpo3aM Ta CTHUXIMHUM JIMXaM.
Po3B’s13aHHS TakoTO 3aBIaHHS MPECTABICHO SK Ipoiiec BUOOPY HAOOpY 3aXOiB IJIsI
3MEHIIICHHS Y, MOXJIHUBO, YCYHEHHS HACHIAKIB 3arpo3. s NpudHATTS Takoro
pIIIICHHS PEKOMEHIYEThCSA PETEIbHO PO3MVIIHYTH €KOHOMIYHI, COIliaJibHI Ta
EKOJIOTIYH1 acmekTu. J[ns y3aranbHEHHS y3arajdbHEHOi OIIHKH, M0 BKIIOYAE
CIIO’KMBAaHHS MaTepiaJbHUX PECypciB, ePEeKTUBHICTh MPOTUIII 3arpo3am, colliajabHe
3HA4YeHHsI Ta BIUIMB HAa HABKOJUIIHE CEPEAOBHUIIE, MPONOHYETHCS BUKOPUCTOBYBATU
TEOPit0 KOPUCHOCTI.

[IpakTuHe 3HAYCHHS OJIEP)KAHUX PE3YyIbTATIB MOJSATAE Y MOKIUBOCTI OPraHiB
JepKaBHOTO YIPABIIHHA MOJEIIOBATH HACHIIKUA CTUXIMHHUX JUX Ta OL[IHOK PU3HUKIB 3

BpaxyBaHHSIM BPaXOBaHUX 3aXO/1B MPOTHUIII.
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UMUTAIIMOHHASI MOJEJIb UH®OPMAIIMOHHON
TEXHOJIOI'MM UISA TEXHUYECKOI'O AUAT'HOCTUPOBAHUA
KAHAJIOB CTBOJIOB

Joopbinnn EBrenunii Bukroposu4

HAY4YHBIN COTPYIHUK

HNuctutryt BoenHo-Mopckux Cun

HauumonaneHoro ynusepcureta "Ogecckas Mopckas akageMus"
JlaBbigoB BajienTn OyieroBuy

K.T.H., JIOLICHT

Opnecckuil HalIMOHATBHBINA MOJUTEXHUYECKU YHUBEPCUTET

r. Onecca, Ykpanna

1. BBenenue

B nacrosiiee Bpemsi HabmomaeTcsi pa3BUTHE WH(DOPMAIIMOHHBIX TEXHOJIOTHH,
CBSI3aHHBIX ¢ 00paboTKoN MHbOpMalMK B apTWUIepuiickux cuctemax. K nambomnee
MacimtabHbIM U3 Hux oTtHocatcs Artillery Systems Cooperation Activities (ASCA)
Y10 OoOecreynBaeT CTaHAapT B HHTepdeiice mepeaaud MaHHBIX I IeJeyKa3aHUs
APTUWUICPUNCKUX NOAPA3ACICHUMN.

JlaHHass TEHACHUHWSA BBbI3bIBACT MOBBIIICHHBIA HHTEPEC K  CMEXKHBIM
MH(GOPMAIIMOHHBIM TEXHOJIOTUAM, KOTOPhIE MOTYT MCITOJIb30BATHCS KAaK CEPBUCHBIC B
KaueCTBE MHCTPYMEHTa JMAarHOCTUKU MAaTepUajJbHOM 4YacTH, B JIaHHOM Clyyae
apTwuiepuickux opyauid. K TakoMy HampaBJIIEHHIO OTHOCUTCS HWMHMTALIMOHHOE
MojAeNIHpoBaHue. VIMuUTalMOHHOE MOJCIUpOBaHUE JHO00M  HWHGOPMAIIMOHHON
TEXHOJOTUU CTAHOBHUTCS TJIABHBIM MPHOPUTETOM U3-32 3HAYUTEIBHBIX OOBHEMOB
MCXOJHBIX JAaHHBIX U WX MU3MEHEHUM KOTOphIE HEOOXOAMMO YYHTHIBATH Ha 3Tarmax
BepU(DUKAIIIU U BaIHIAIINH.

2. Heab u 3apa4um

[lenpto cratem  sBISIETCS pa3paboTKa WMHTAlMOHHOW MOAENH s
WHOOPMAITMOHHOW  TEXHOJOTHU  TEXHUYECKOTO JIMATHOCTHUPOBAHMS  KaHAJIOB
APTUWUIEPUUCKNAX CTBOJIOB KOTOpas COCTOMT W3 MAaTEeMaTHYECKHX MOJENEN

IMAPOCTATHKN 3apAnad, UCTCUYCHHUA Ira3da M3 AYJIbHOI'O CpC€3a OpyAu:A IIPU BBICTPCLIIC,

o0pa3zoBaHusl 0AUIMCTUYECKON M JIyJIBHOW BOJIH, YTO JACT BO3MOXHOCTH MOJYYUTh
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napameTpbl OAITUCTUYECKON U TyJIbHOM BOJIH.

3. UmuTanuoHHas MoaeJb HHGOPMALMOHHON TEXHOJIOIMH
AUATHOCTHPOBAHUS KAHAJIOB APTH/LJICPUIICKUX CTBOJIOB

3.1 MaTtemaTtu4eckasi MojieJib 1yJbHOW YHEPrum yepe3 penieHne 00paTHOM
3a4a4M NUPOCTATUKH

IlepBble 8 ypaBHEHHMII MOJENM 3alMIIEM, BbIpaXkas 4Yepe3 MapLHUAIbHbIC

JABJICHUS IPOAYKTOB CTOPAHUS 3aKOH JEHCTBYIOIIUX MAacC

P.-P P, - P2 pP2.p
¢ 0= Kco (T) (I:D °= Kco2 (T) F) ©= KHZO(T)
co @ €02 ) H20 ;o (3)
: P2 PZ
Pa - Fo =Koy (T) PH =Ky, (M) = Ko, (T)
Fon () T OB : (6)
p? P, -P
PiN:KNz(T) I\E) ° :KNO(T)
N2 ,(7) "o . (8)

Crnenyromue ypaBHEHHUs 3alMIIeM Ha OCHOBE 3aKOHA COXPAaHEHUS BeIleCTBa
JUTSL KQXKI0T0 XUMUYECKOT0 3JIEMEHTA, BXOISIIET0 B OpyTTO-hopMyiy mopoxa.

b, -M; =P + Peo, + Pe

st [C] %)
s [H] by -M;=2-P, o +Py, +2-P, +P, -
s [N] by -M; =2-B, + P + Ry )
i [0] B0 Mr =Peo 2 Peo, +Prg Py, +2: P, + P Py (12)

]__[J'IH 3aMbIKaHUA CHUCTCMBbI HCIIOJIB30BAHO YPAaBHCHHC I[EU'IBTOH& — JaBJICHUC B
CMCCH paBHO CYMMC IMaplHaJIbHBIX I[aBJ'IeHI/Iﬁ €€ KOMIIOHCHTOB:

Pe =PFeo +Peo, +Pjo + Pou + Py, + P, + Py, + Pio + R + Py + B + By

(13)
[Tonyuennas cuctema ypaBHenuit (1-13) siBnsieTcst HeAMHEHHOM.
3.2 Mojaeab napaMeTpoB 0AJIMCTUYECKOH BOJTHBI
I'eomeTprdeckre mapaMeTphbl OANTHCTHICCKON BOTHBI
sinﬁ{sinﬂ—erl sing }= ! , (14)
2 cos(B-0)| M?
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rae yroil @ — TIOJOBHMHA yrja pacTBOpa KIWHA M «HOCHKA» CHapsaa,
M, =u,/a, — gncimo Maxa (M;>1), @ — CKOpPOCTH 3ByKa B HECIKATOM BOJHOM
BO3/yxe, U, — CKOpOCTh MOTOKa BO37yXa, HaOErawliero Ha cHapsja (WiIu CKOPOCTh
JBIDKEHHSI CHApsa B BO3yXE), ¥ — MOKa3aTelb MOJUTPOIbI Bo3ayxa (¥ =14 ).

JlaBneHue P, U IJIOTHOCTh P, 32 PPOHTOM KOCOTO CKauyKa OMPEEIISIIOTCS U3

COOTHOIIIEHH 10 (hopMyJiaM pacueTa nmapaMmeTpoB KOCOTO CKayKa YIJIOTHEHHUS.

Pe_ 2 ypaginep 771 (15)
p, y+1 y+1
P Yy 6in? g ? "tz sin? gyt (16)
1 2 2

Tac ﬂ— YToJlI HaKJIOHAa KOCOIro CKadkKa II0 OTHOIICHUIO K HAIIPpaBJIICHHUIO
Ha6era}omer0 ITOTOKaA.

[Ipu HOpMANBHBIX YCIOBUSIX, CKOPOCTH cHapsiga U, =1000mM/c u BenuunHe yria

6 =15° nna yrna [ cnpaBeinBa OICHKA S =33°.

MaremaTtudeckas Mojeiab B Bujae BblpaxkeHudd (14)—(16) mo3BossieT
OTIPEJICIIUTD MapaMeTphl OAIUCTUYECKON BOJIHBI.

3.3 /laB/jieHusi IOPOXOBBIX ra30B, HCTEKAIOIIMX U3 AyJILHOI0 Cpe3a CTBOJIA
3a CHAPSIIOM

OCHOBHOH MHTEpec MpEACTaBIsET 3HAYEHUE [, NaBICHHUS MTOPOXOBBIX ra3oB
P B AYJIBHOM Cpe€3€ B MOMEHT BBIXOJA CHapsda W3 CTBOJA OPYIAWs U BEIUYMHA
COOTBETCTBYIOLEH STOMY JABICHUIO IFIOTHOCTU .

_p.L (-DF (y-D(m-p.SL)u;

Pa =10 S(L+1) 2S(L +1) (17

rac S— miomaab CCUCHMA KaHalla CTBOJIA, L- JJIMHA y9aCTKa KaHala CTBOJIA,

3aMOJTHEHHOTO CHKAThIMU TOPOXOBBIMHM Ta3aMU C JIaBIIEHHEM P™* W TeMIiepaTypou
T*; |- mmmna kanmanma creona; M-— macca cHapsjga, Uy;— CKOpOCTh CHapsaa Ipu

BBIXOA€C N3 CTBOJIA.
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Bemmumasrt F, w U, MOXHO cuHMTaTh H3BECTHBIMH W3 pEIICHHS 3a/a4

BHYTPEHHEH OaJUIMCTUKHU.

Y4
Py = p.| oo (18)

*

Takum 00pa3om, mojydeHHoe ypaBHeHUE (17) B codyeTaHUU C BBIpOXKEHUEM
(18) mo3BosisieT onpenenuTh HayaJlbHOE JABJIEHUE U MJIOTHOCTh MOPOXOBBIX T'a30B B
JyJTbHOU BOJIHE.

3.4 Mopneanb AyJIbHOM BOJHBI M OIIpe/ieIeHHe CKOPOCTH ee 3aTyXaHus

3aKoH JIBUKEHUs (PpoHTA AYIBHOU yAapHOU BOJIHBI UMEET BUJT

[
SIEN]

E,
ap,

r= t°, (19)

a ee cKopocTh D omnpenensieTcs: BhIpaKeHuEM

D=—|—| t°, (20)
S\ ap,

rae I' — paccrositnue GpoHTa IyJIbHOW yAapHOW BOJHBI OT QYJBHOTO cpe3a, a
NOCTOSIHHAS BEJIMYMHA o NPH YCIOBUM aAuabaTMYHOCTH TEYEHHUS 3a YIapHOU

BOJIHOM paCCUMUTHIBAETCS KaK

a =0,31245(y —1) — (1,409 + 0117351 g(y —1), 1,2<y <2 (21)
JlaBnenue P Ha GpOHTE AYIBHON yAapHOU BOJIHBI U3MEHSETCS 10 3aKOHY

_ 2p,D?

y+1 (22)

oo

Tak Kak D ~t 5.

®opmyisl (19)—(22) cipaBeasIUBBI TOJIBKO B OTHOCUTEIBHOM OJIM30CTH K TOUKE
BO3HUKHOBEHUS NYJBbHOW yIapHOU BOJIHBI.

[Ipy OTCYTCTBMM B3aMMOJEHCTBUSA TyJIbHOH U OalIMCTHYECKOW BOJH
MIPOMOJIEIIUPYEM PACIIPOCTPAHEHUE AYJIBbHOU BOJIHBI CIEAYIOMINM 00pa3oMm:

— 10 MoMmeHTa BpeMmenm L, Korma ¢GoOpMambHO JOCTHTAETCS 3HAYCHUE

naBiieHust P Ha GpOHTE AYJIbHOW BOJIHBI TaKOE, YTO P > P, (KpUTEpUU BBINOJIHECHHUS

103



TOTO HEPABEHCTBA MOTYT OBbITh pa3IWYHBIMHU), pacyeT AyJIbHON BOJIHBI
npousBoauTcs 1o Gopmynam (19)—(22);
— HauMHasg ¢ MOMeHTa BpeMeHu t, (mpu paauyce ¢ppoHTa BONHBI [y ) ynapHas

AyJbHAsl BOJHA CUUTAETCA c1a00H U 3aTyXaeT 10 U3BECTHOMY 3aKOHY

plal \7+1rstp1 r InL

st

TAac
Q= +jjo,ou(rSt ,t)dt = const > 0, (24)
0

0, U — pacrpeiesieHusi CKOPOCTH U IUIOTHOCTHU B JTyJIbHOM BOJIHE;

Mogens, mnpencraBicHHas BbipaxeHusMu (19)—(24), — ompenenseT 3aKkoH
pacnpoCcTpaHeHHs AYJIbHOW BOJHBI M MO3BOJISIET OIIECHUTh CKOPOCTh €€ 3aTyXaHHUs.

4. Pe3ynbTaThl (popMUpOBaHUE CUTHAJIOB HH()POPMALMOHHONH TeXHOJI0TUH

Beipaxxenuss  (1-24) mnpeAcTaBasoT  co0OM  HMMHUTAIMOHHYIO — MOJEIb
UHPOPMAIIMOHHON  TEXHOJIOTMH  TEXHUYECKOIO0  JIMarHOCTUPOBAaHUS  KaHAJIOB
apTWUIEPUHCKUX CTBOJOB. OTta Mozaens (opmupyer N 3ammceil curHaios,
UMUTHPYIOIIUX aKyCTHYECKUE CHUTHAJBI, 3apETHCTPUPOBAHHBIE IIPU BBICTPENIAX W3
CTBOJIOB 0€3 n3Hoca u K 3amuceil CUTHaI0B, UMUTHPYIOLINX aKyCTUYECKHE CUTHAIbI,
3aperuCTpUpPOBaHHbIE IPU BBICTPENIaX M3 CTBOJOB C HM3HOCOM MHUKpPO(POHAMHU,
pacmoiOKEeHHBIMU Ha PAacCTOSHUM S METPOB OT JYyJIBHOIO Cpe3a CTBOJIa Ha
IIOBEPXHOCTH 3€MJIM Ha JIMHUW, NEPHEHAUKYJIIPHOU MPOEKUUU TpPACKTOPHU
CTPEIIBOBI.

Jns KaxXIoro MOAEIMPYEMOI'O CUTHaja BO BPEMEHHOW M CIIEKTPaJIbHOU
o0nacTaAX BbIUMCISETCS HA0Op MapaMeTpoB, XapaKTEPU3YIOUIUX BO3MYILIEHUE
aTMOC(EpHOM Cpelbl MpPU BBICTPENE: aMIUIMTyAa OaUIMCTHYECKOW BOJIHBI,
JUINTEJIBHOCTh CHUTHaja OauIMCTHYECKOW BOJHBI, aMIUIMTyJIa MAYyJbHON BOJIHBI,
JUIMTEIBHOCTh IEPBOrO MOJYyNEepHoAa AYJIbHOW BOJIHBI, IIMPUHA CIIEKTPA HA YPOBHE

0,707 curnana 0ayIMCTUYECKON BOJIHBI, LICHTPAJIbHAS YacTOTa (YaCTOTa MaKCUMYyMa)
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CIEKTpa CHUrHaja JAyJbHOW BOJIHBI, 3KCLECC CIEKTpa CHrHaja OayuIMCTUYECKON
BOJIHBI, CKOIIIEHHOCTb CIIEKTPa CUrHaia OaJUIMCTUYECKON BOJIHBI.

Jis N cursanoB, MMUTHPYIOIIMX BBICTpEN U3 cTBosa 0e3 um3Hoca u K
CUTHAJIOB, MMHUTHUPYIOUIUX BBICTPEN M3 CTBOJIA C HM3HOCOM, PAaCCUUTHIBAIOT CEMb
YCPEIHEHHBIX IMOKa3aTesnei, XapakTepu3yIIUX BBICTPENl M3 CTBOJa 0€3 M3HOca U
CEMb YCPEIHEHHBIX MOKa3aTelel, XapaKTepU3yIOIINX BbICTPEN U3 CTBOJIA C H3HOCOM
u 6e3 Hero.

[lepeuncnennble ycpenHEHHbIE HAOOPBI MapaMeTpoOB Uil IBYX BUIOB CTBOJIOB
(0e3 m3HOCa U C U3HOCOM) SIBJISIFOTCSI UCXOJIHBIMU JAHHBIMH JJ11 MHGOPMAILIMOHHON
TEXHOJIOTUU TEXHUYECKOTO TMarHOCTUPOBAHUS KaHAJIOB ApTUIIIEPUMCKHUX CTBOJIOB.

Pe3ynbpTaThl UMUTAIIMOHHOTO MOJICIMPOBAHUS TIPUBEICHBI B TAOJI.

Pe3yabTaThl MMUTAIIMOHHOT0 MOJAEJIMPOBAHUS TEXHUYECKOT 0

AUATHOCTHPOBAHUA KAHAJIO0B apnm.nepnﬁcxnx CTBOJIOB

HaumeHoBaHue nmokaszatesis, €. U3M. 3HaueHUe oKa3aTemns
1. KadecTBo cTBOJIa OpyAus He N3HOLIEHHBIH
V3HOIIECHHBIN
2. PaccrosiHue OT OpYIUs 10 U3MEPUTEIHHOTO 300

MUKpo(doHa, M

3. TabnuyHas 1aabHOCTH CTPEIBOBI IO MIPHUIICTY, M 9000

4. AmmuuTyna OamIucTUYecKou BoJiHbI, I1a 380 240
5. JImATebHOCTh CHTHAIA OAJUIMCTHYCCKOI BOJIHEI, 4.8 4.1
MC

6. AMIuMTya ayJIbHOM BOJHEL, [1a 140 90
7. JnuTenbHOCTh NEPBOTO MOTYNEPHOA TyIHHOU 22 14
BOJIHBI, MC

8. lllupuna cnekrpa Ha ypoBHe 0,707 curnana 180 250
OayIMCTHYECKOH BOJIHEL, 111

9. IllenTpanbHas yacToTa (4aCTOTa MaKCUMyMa) 12 16
CIIEKTpa CUTHAJIA AYJILHOW BOJHBI, [ 11
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BoIBOaBI

1. IIpennoxkeHo UMUTAIIMOHHYIO MOJEINb NIl MH(MOPMAIIMOHHONW TEXHOJIOTUU
TEXHUYECKOr0 JIMAarHOCTUPOBAHUS KaHAJIOB apTUUICPUMCKUX CTBOJIOB KOTOpast
COCTOUT W3 MATEMATUYECKUX MOJEJIEH NMUPOCTATHUKHU 3apsna, UCTCUCHUs Tras3a u3
IyJIBHOTO Cpe3a OpyIus MPHU BHICTpesie, o0pa3oBaHUs OaUTUCTUYECKOW U JTyJIHHOM
BOJIH.

2. mutauvioHHas MOJENb JJisi MOJICIMPYEMOrO CHUTHAJIA BO BPEMEHHON H
CIIEKTpaJIbHOW  00JIacTAX  MO3BOJSIET  BBIUMCISIETCS ~ HAOOp  mapameTpos,

XAPAKTCPUIYIOUINX BO3MYIIICHUC aTMOC(I)epHOﬁ CpCAbI ITPHU BBICTPCIIC.
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AHAJIN3 COBPEMEHHOI'O IPUMEHEHUS TEXHOJIOT U1
OUTOPEMEHINIINUN HA TEPPUTOPUHN YKPAUHBI

3Bopbirun Kupuiia AJsiekcanapoBu4
aCIMpaHT

KoBpos Aunekcanap CtaHucaiaBoBuY

1. T. H., Ipodeccop, HAyYHbI PYKOBOJUTENb
HTY «/laenpoBckas MOJIUTEXHUKAY

r. Jlnemnp, YkpauHa

BBenenue. durtopemenuanusi XUMHUYECKU 3arpsi3HEHHBIX JI€TPaJIMPOBAHHBIX
MOYB  Pa3HOTO TEHe3uca 30H TOCTOSHHOTO U KOHCTAHTHOTO  BIIMSIHUS
ATMOTEXHOTE€HHOTO 3arpsi3HECHUS] TMOJIOTAHTAMHU SIBIACTCS OJHUM W3 JUHAMUYHO
Pa3BUBAIOIIMXCSA HANpPaBJICHUNW BOCCTAHOBJICHUSI HX CBOMCTB, 3KOJOTHYECKHUX
dbyHkumii 1 kadectBa. Ho BoccTaHOBJIEHWE IUIOAOPOAMS TOYB M OXpaHa UX OT
3arps3HEHUs] SBISICTCS aKTyaJbHOM M OJHOM M3 CaMbIX CIOXHBIX MpoOieM
COBPEMEHHOW HayKh TOM, uTO 3(dekTuBHas ¢GuTOpeMenuanns TEeXHOTEHHOTO
3arpsA3HEHHBIX TOYB SIBISIETCS PE3YJIbTATOM PELICHHS BONPOCOB METOAUYECKOIO,
TEXHOJOTUYECKOTO U MPABOBOTO COAEpPKAaHUA U TpeOyeT pa3pabOTKH U MPOBEICHUS
[EeJoro  KoMIUIekca — (U3MYECKUX,  (DU3UKO-XMMHUYECKUX, XUMHUYECKUX U
OMOJIOTUYECKUX MEPOTIPUSTUH.

[loaToOMy aKTyaJlbHbIM M OYE€Hb BaXXHBIM KaK B TEOPETHYECKOM, TaK U B
OPUKIAJHOM ACHEKTaX CHUKEHUS MHTEHCHUBHOCTHU MPOLIECCOB AErpajalyy MOYB IO
BIUSHUIO XHMHYECKOTO TEXHOTCHHOTO 3arpsi3HEHHs SBISETCA pa3padoTKa U
TECTUPOBAHHUE HOBBIX CIIOCOO0OB UX peMeIUAlINN.

Hear padorbl. AHaIN3  COBPEMEHHOTO  MPUMEHEHUS  TEXHOJIOTUM
duTOpEMEHIUIIMN HA TEPPUTOpPUHM YKpamHbl W MHpa B pPaMKax IOJTOTOBKH
JTUCCEPTAINH 110 TEME YIYUIIEHUS METOI0B PUTOPEMENUAINH B YCIOBUAX Y KPaUHBI.

Marepuaasl M Meroabl. beumm mpoanammsupoBanbl Oonee 30 crared,
NEATEIIbHOCTD YaCTHBIX bupwm, JESATEIIbHOCTD HHNU, JEATEIIbHOCTh

IIPOMBIINIJICHHOCTH. OOBEKTHI HCCIICAOBAHUA — CYIICCTBYIOHNIMC MCTOAbI M IIATCHTHI,
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CBA3aHHbIe ¢ (¢uropeMenuanuen. IIpeamer wuccienoBaHuss —  yIydllEHHE
CYILIECTBYIOLINX METOAOB WM CO3JaHNE HOBOI'O METOA.

Pe3yabTaThl 1 00CyKICHHE.

duropemMeananus - 3TO METOJ C UCIOJIb30BAHUEM PACTEHUH I U3BJICUYEHUS,
CBS3BIBAHMS M / WIM JETOKCHUKAIIMHU 3arpsi3HSAIOIMINX BELIECTB TAaKUX, KaK TAKEIbIC
MeTaibl. OUTOTEXHONOTUU 00Jiee BBITOJAHBI C YKOHOMHYECKOW TOUYKH 3PEHUS, YeM
Ipyrue NoaX0Ibl K BOCCTAHOBJICHHUIO 1n situ U eX situ (10 OIleHKaM, OHU JEIIEBIIE KaK
MUHUMYM Ha 40%).

BbII0 MPOBEEHO KOMIUIEKCHOE HCCIEIOBAHHE COBPEMEHHOIO INPUMEHEHUS
METOJIOB (UTOpeMeanalii B paMKax pPEKyJbTHBAIMUM TEXHOIE€HHO 3arpe3HEHHBIX
3eMelb Ha TEPPUTOPUU YKpauHbl Ha YPOBHIX KakKk M JIOKAJIbHBIX, TaK H
pErMOHAaIBHBIX, a TAKXKE eBporneickuil onbiT. Ha ocHOBe cocTaBieHHOM 0a3bl JaHHBIX
OblJJa TpOBE/IEHAa aHATMTUYECKas padoTa C LENTbI0 YCTAHOBJICHHS MAaKCHUMAalIbHO
TOYHOTO TOHUMAHUS PACIpPOCTPaHEHHUs TexXHoJoruil ¢uropemenuanuu. Ilomumo
3TOro ObUI M3y4YeH NPUKIATHOW onbelT crTpaH EBponbl, a0kl BBIIBUTH
3aKOHOMEPHOCTH NPHUMEHEHHUs Ppa3HbIX METONOB (QUTOpeMeIuanuu. AHaIu3
aTEeHTOB Ha CMNocoObl (UTOpEeMEAMallMd TEXHOIC€HHO 3arpsi3HEHHBIX IIOYB
CBUJETENIBCTBYET, YTO UM XapaKTEPHO HUCIIOIb30BaHNE HIIMPOKOTO CIIEKTPA pACTEHUM -
pEMEUaHTHB.

ba3oil 1151 mpyUMeHeHHsT METOI0B (PUTOpEMEIUAIMK 3a4acTyIO SIBISETCS 3Tall
pexynbTuBanuu. llpu 3TOM e€Bpomelckoe HCCIeJOBaHUE OTMEYAaeT, YTO cama
PEKYIbTHUBALMS PACIIPOCTPAHEHA HA TEPPUTOPUHU Y KPAWHBI HUYYTh HE MEHBIIE, YEM
B EBpore.

OcHoBaHue MEpBBIX METOJAOB ¢uTOopeMeananuu ObuUI0 HayaTo B 50-X romax
JBa/LIATOT0 BeKa. AKTHBHOE pACIpPOCTPaHEHHE TEXHOJOTHH (QUTOpemMennanuu
Hayayiock yke B 80 romax. YuuThIBas ONBIT UCIOJIBb30BaHUS (PUTOPEMEUALIUN TOUTH
B 70 netr coBpeMeHHasl HayKa MpOJOJKaeT paboTaTh HaJ YIYYIIEHHEM HEKOTOPBIX
acnextoB. HecMoTpst Ha npeumyniecTBa putopemMeauanuss UMeeT psifi HEAOCTATKOB!
BBICOKME KOHIIEHTpAlUU [OJUIFOTAHTOB B CpPEAE MOIYT OBbITh TOKCHYHBIMH IS

pacteHuid 1 MUKpoopranu3zMoB; OP momKHBI OBITh OMOTOTHYECKH JOCTYIHBIMU IS
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pacTeHuil; MpoLEeCC OYMCTKU MOXKET 3aHMMaTh OOJBIION MNPOMEXKYTOK BPEMEHU;
KpOME TOr0 TOKCUYHOCTh U OHOJIOTMYECKasl AKTUBHOCTh JIE€TPaHMpOBAaHHBIX
COEIUHEHUM MaJlo HUccieoBaHAa. Takke CyIIECTBYET MHOYKECTBO TEOPETHUYECKUX
UCCJEIOBAaHUM HAa TEeMy  BbIpAIllUBAaHUE DSHEPreTHUYECKUX PACTEHHH  Kak
(¢uTOpEMEIMAHTOB Ha 3arpsA3HEHHBIX 3E€MJISIX, YTO JOJDKHO IO3BOJUTH HE TOJIBKO
CHU3UTHh YPOBEHb JAErpajalii, HO M MOBBICUTh arpOHOMUYECKYIO LEHHOCTh 3THUX
nouB. OJHAKO OTCYTCTBYET Kakas-muO0 uH(pOpMalus MO MOBOAY NPUMEHEHHS
JAHHBIX TEOPETUYECKUX METOJOB MMEHHO Ha TeppuTopuu YKpaunbl. Hampumep,
HEKOTOpbIE COPTHl TEXHUYECKOM KYJIbTYypbl — parnca — HCIONb3YIOT B KauecTBE
¢utopemenuanta. Ilpu srom B IlIBenuum 3TO pacTeHue CIYXKUT TOIUIMBOM JIJIst
OOIIECTBEHHOT0 TPAHCIIOPTA HE TOJBKO MEPELOBOr0 CTOJUYHOIO PETHOHA, HO U BCEH
CTpaHBI.

Crout 3aMETUTh, YTO YKPAUHCKOE JIADOpATOPHOE UCCIIET0BAaHUE TOCTAHOBUIIO,
4TO 600O0BBIE SBISIOTCS JYUYIIUM YHUBEPCAIBHBIM paCTeHUEM ISl (PUTOpEMEIUALINH,
OJTHAKO HE€ WJealbHbIM JUIs BCEX YCJIOBMM M BELIECTB, KOTOpbIE HEOOXOIHUMO
BBIJICJIUTh U3 MOYBBI. TakKe CyLIECTBYET MOJOOHOE UCCIIEJOBAHUE NIl BBIACIICHUS
JYYIIUX pacTeHU-puTopeMennaHToB BOJ peku MHrysen, kotopas sBIsSeTCs OJHOU
U3 CaMbIX MUHEPAJU30BaHHBIX peK YKpauHsl. MToro naHHoe wucciaeaoBaHue
PEKOMEH]IyeT UCIOJIb30BaTh KaMblIIll OOBIYHBIN U TPOCTHUK OOBIKHOBEHHBIM.

Taxoke cyiecTByeT JOBOJIBHO J€TalbHAs CTATUCTUKA IO TOYBaM Y KPauHBbI JIs
BCEX PETMOHOB: KaKue THUIBI MOYB MPEeo0sIaaloT, PpacIloJOKEHUE U IUIOIAb
3a0pOIIEHHBIX 3€MEllb, PACTIONOKEHHUE U IIOIIAb 3€MeNb, KOTOPbIE MIIN HYKJIAI0TCS
B PEKYJIbTUBALMH, WU PEKYJIbTUBUPYIOTCS, WIN YK€ MPOILIN 3Tall PEKYJIbTUBALUU.
Ota unpopmaius Aa€T MOHUMAaHUE TOTO, Iie HeoOXoauMa puTtopeMearanus U Kakue
yCIOBUSL OKpY>KeHus OynyT BIMATH Ha BbIOOp pactenuid. I[lomumo 3TOrO
dutopemenuanus HeoOXoAMMa HE TOJIBKO HA MPOMBIIUICHHBIX TEPPUTOPHUAX, a
TaKK€ U B Topojackoil cpene. duroctabuinzanus SABISETCS UACATbHBIM BapHAHTOM
Ipu cJa0oi CTENEHW 3arps3HEHUs IIOYB TSDKEIBIMH METaIaMM W HEBBICOKOU

MOABUKHOCTU. XOpOHmUMHU (UTOCTAOUIU3ATOPAMH SABIISIIOTCS MPOCO U HEKOTOPbIE
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KOPMOBBIE TPaBbl, MPU ATOM B YCIOBUSIX YPOAHU3UPOBAHHOU CpEJbl ClieyeT OTAaTh
MPEANOYTCHUE TEKOPATUBHON PACTUTEIBLHOCTH.

B xauectBe pacteHus s puTopeMearauu B BUE MPOMBIILICHHOW KOHOTLIH.
Cy11ecTBYIOT YKpauHCKHE HCCIIEIOBaHUS KacaTelabHO 3(P(HEKTUBHOCTH OYHMCTKUA OT
PaIMOaKTUBHOTO 3apa)KeHUsl TeppuTopuil Onmaromapst ucnbitTanusM B Y30, a Taxke
WCIIBITAHUSM B MPOMBIIUICHHBIX 30HaX. ['opuuiia, sipyTka ropHas, Maphb SIBISIOTCS
XOpOmUMHU  (UTOpEMEIUaTOPaMH, OJHAKO KOHOIUIS JEMOHCTPUPYET MOTEHIUAM,
HAMHOT'O TIPEBOCXO/ISIINN OCTalbHbIE PACTEHUSI B BOIIPOCAX, CBA3AHHBIX C OUUCTKON
MOYBBI OT BO3JICHCTBUS TEXHOTCHHBIX (hakTOpoB. [[puunHaMu, Mo KOTOPHIM KOHOTLIS
IPEBOCXOJIUT JIpyTrue PUTOpEeMEeqUATOPHI, SIBISIOTCS:

- Cannabis sativa OBICTpO pacTeT, jJocturas moJiHOW 3penoctd 3a 100-180
JTHEM;

- pa3BHUBAET IIMPOKYI0 KOPHEBYIO CUCTEMY, paclpocTpaHsomyocs Ha 1,5 - 2
MeTpa B 3emiito. Ha 3Toil rimyOMHE KOHOIUIS TOJHOCTHIO HM3BIEKAET TOKCHUYHBIC
BeliecTBa 6€3 He0OX0IUMOCTH JOTOTHUTEILHON PEKYJIbTUBAIIUHU TTOYBHI;

- BO3MOXXHOCTb KOHOIUIM PAacTH BHE 3aBUCHMOCTH OT HaJIM4Msl B TIOYBE
TOKCUHOB;

- CIOCOOHOCTH CBSI3bIBATh OMNACHBIE BEIIECTBA, HAXOJSALIUECS B BO3AyXE U
rpyHTe. DakTHYECKH TeXHUYECKash KOHOTUIS YAaJIsIeT YITIEKUCIIbIN Ta3 U3 BO3/AyXa TaK
e, Kak oHa aOcopOupyeT B cebOe TsDKEIble METAIBI U APYTHe 3arpsa3HSIONINe
BEIIECTBA.

[ToMmumMO KIaCCHYECKOW BBICAJKH PACTEHUH C TEnbi0 (UTOpEeMeaHaIiH
CYLIECTBYET TakXe MeToauka rujaponoceBa. CyTb TUIpONOCEBA COCTOUT B
paBHOMEPHOU 00pabOTKE BBHIOPAHHOW IMOBEPXHOCTHU CIICIHAIBHON PaCTUTEIBHOU
cMecbto. Cmech TOTOBUTCSI B BUJE BSI3KOTO OJHOPOJHOTO PacTBOpa C IMOMOIIBIO
CHEUUAIBHOW MAalIuHbl THUAPOCUJIEpA — YCTPOWCTBA, MO3BOJIAIONIEIO CMEUIUBATH
COCTaBJISIIOIIME KOMIIOHEHThl Tiepes; HayajaoMm palboThl. TeXHOJIOrHs XOpOUIo
3apeKoMeHI0BaIa ce0sl ISl 03€JICHEHUS] TEPPUTOPUA Ta30HOM, OJHAKO CYIIECTBYET
OYEHb MaJI0 MH(POPMAIMU KaCaTEIbHO MPUMEHEHUS] JaHHOW TEXHOJOTHMH MMEHHO B

sranie ¢uropemenuanun. HmeHHo rugponoceB wumeer 60-70% npuKuUBaHUS
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pacTeHUN Ha CKJIOHAX OTBAJOB, YTO SBIICTCA OYEHb BaXXHBIM IIYHKTOM B
PEKYJIbTUBALMUA JESATEIBHOCTM TOPHOW IIPOMBIIUIEHHOCTH, TAaK KakK CKJIOHBI
JOBOJILHO MPOOJIEMATUYHBI KaK IJIOCKOCTh AJI (pUTOpEeMeaANaIIIH.

BeiBoabl. B VYkpanHe CymecTBYHOT 3HaHMA, OIBIT M BO3MOXKHOCTHU JUIA
¢uTopeMenuanuu NOCAEACTBUI NESITEIbHOCTH TOPHOM MpoMmbllnieHHOCTH. U3 Beex
COCTaBIIAIOIIMX Tpouecca GUTOpeMeInaluid MOKHO BbIIETUTh TEXHUYECKUNA CITOCO0
peanuzanuu (HUTOpPEMENINAlMY HAa CKJIOHAX FOPHBIX OTBAJIOB B KaueCTBE MOMEHTA,
KOTOpBIM TpeOyeT OoJsiee JAETANbHOIO M3YyYEHHUS U, BO3MOXKHO, YIYYIICHHS
CYLIECTBYIOLIMX MM M300peTeHusi HoBoro, 6osiee 3p(HEeKTUBHOIO B ONMPEIEICHHBIX

YCIOBHAX OJIAA IIPUMCHCHUS B praI/IHe.
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OBOCHOBAHMUE LHEJTECOOBPA3HOCTU MOKPOH OUUCTKHN
NIJIS1 OBE3BPEKUBAHUS 'A30B IIAXTHOM KOTEJBHON

Jledbeab Oubra HukosaesHa
CrynenTka

KoBpos Aunekcanap CtaHucaiaBoBuY
I.T.H, Ipodeccop

HTY «/laenpoBckas MOJIUTEXHUKAY

M. [nenp, Ykpauna

Benenne. IlogzemHass  pa3paboTka  MECTOPOXKIEHUU  COMPOBOXKIACTCS
WHTEHCUBHBIM  3arpsi3HeEHHMEM  aTtMoc(epHoro  Bo3ayxa. B pesymnbrarte
ITPOM3BOJICTBEHHOM JIEeSITeILHOCTH OIl [ITaxTa «CTtaxaHoBa» I'TI
«Kpacnoapmeiickyronbs» B ropoje Mupnorpan I[lokpoBckoro paiiona, B armochepy
nocTynaroT 18 3arpsA3HAOIIMX BELIECTB, M3 KOTOPBIX 5 BelIEeCTB 1-ro kiacca
OMacHOCTH, 3 BelecTBa 2-TO KJacca OMNAcHOCTH, S5 BellecTBaM 3-ro Kiacca
OIMACHOCTH M 5 BeliecTB 4-To Kiacca onacHocTH. Hambosee cyiecTBeHHOE BIMsTHUE
Ha BO3IYIIHBIA OacceiiH oOKa3bIBaeT IaxTHas KOTellbHas, paboTaromiasi Ha yrie.
OCHOBHBIMM ~ 3arpsA3HSIONIMMM  BEIIECTBaMH, BbIOpachlBa€MbIMH TMpU  padbore
KOTJIOArperaToB, SIBJISIFOTCSL TBEP/bIE YaCTUIII MBUIH, CEPHUCTBIM aHTUIPUI, OKUCIIbI
a3oTa M OKHUCh Yyrjiepojna. B Hacrosmiee BpeMss Ha KOTEIbHOM B KadyecTBE
NBUICYJIaBIMBAIOIINX YCTPONUCTB YCTAHOBIICHBI OaTapeiiHble IUKIOHBI C MPOEKTHOU
sbdextuBHOCTRIO 86%. OmHako Takas >PGEKTUBHOCTH SIBISETCS HEIOCTATOYHOM,
MTOCKOJIbKY (PPaKITUsi TOHKOAUCTIEPCHOM MBIITU MPAKTUYECKU HE YIaBINBACTCA.

Hear  paborbl: 000CHOBATH II€I€COOOPA3HOCTh HCIOJB30BAHUS MOKPOU
OYHUCTKM TEXHOJOTHYeCKUX ra3oB koTedabHOM Ha OII Illaxta «CraxaHoBay
I'TI «kKpacHoapMencCKyromap.

Marepuaasl u MeToabl. B pabore wncmonp3oBaHa METOAHMKA pacdeTa

s dexTuBHOCTH CKpyOOEepa BenTypu aiis yinaBinuBaHus TBEPABIX YACTHUII MTBLIH.
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Conep:xkaHue TbUIM B BBIOpOCE IMOCIE OYMCTKH B a’pO30JIbHOM CKpyOOepe

BBIYUCIISETCA 110 (popMysie:

3Q \ViuZny
4QG Fy (th _VG

rae QL — o6beMHBIH pacxosn Boabl, MP/c; Qg — 00BeMHBII pacxon rasa, m%/c; Vg —

Yoo M)y g

Pt, = exp(—
G

IIOBEPXHOCTHAsI CKOPOCTb Tra3a, cM/C; Vig — KOHEYHasi CKOPOCTh OCaXKIEHUS Kalelb

KUJKOCTH, CM/C; #d — 3PPEKTUBHOCTH yJIaBIUBAHUS OTAEIbHON Ppakuuu nbuiu (0T 0

1o 1); rq — paauyc kamemnb, cM; Z — JJIMHa KOHTAaKTHON 30HBI B CKpyOOepe, cMm; Ag —

TIOIIA/Ib MOBEPXHOCTH Kallelb B CKpyOOepe, cM?, ompeenseMas Kak:

3Q, 2
4rd (th _VG ) (2)

A, =

CDpaKIII/IOHHYIO 3(1)(1)CKTI/IBHOCTB YJIaBJINBAHUA PACCUHHUTBIBAIOT 110 YPABHCHUIO!

2

K

P . (3)

7T K, 407

KOZ—)(I)(i)I/IIII/ICHT Kp, y‘-II/ITI)IBaIOHII/Iﬁ 3(1)(1)CKT HHEPIHUOHHOI'O CTOJIKHOBCHH YaCTHUIL
IIbLIW C KaIllIAMH ) XUAKOCTHU, BBIYHCIIAIOT 110 CICAYIOIIUM COOTHOIICHUAM:
2
_ Cppd V _ pwdjvp,d

ppd
945, 945,

: (4)

p

rie C — nmonpaBouHblit kodpunueHt Kannunrema, 6e3pazmepsbiii (tabm. 1); pp—
IUIOTHOCTH 4acTH, r/cM>; dp— Qusnueckmii muamerp wactuil, cM; Vpd — CKOPOCTb
JBYDKEHHSI YaCTHUI] 10 OTHOIICHHUIO K KAIUIAM JKUIKOCTH, cM/C; g — muamerp Karmesb
KHUIKOCTH, CM; UG — COITPOTHBIICHUE TA30BOU CPEIIbI, T/CMC; Ua— adpouHAMUYCCKHIA
JIMaMeTp YaCTHUII, CM; Py— ILIOTHOCTh BOABI, I/cM>,

Taoauna 1

3aBucumocTh kK03 unuenta Kanuunrema C ot pazmepa yactun dp

dp, MKM C dp, MKM C dp, MKM C dp, MKM C
0,01 22,5 0,10 2,89 1,0 1,166 50 1,033
0,05 5,02 0,50 1,334 2,0 1,083 10,0 1,017

114




PesyabTatel u  oOcyxkaenwe. Jlng  noBeilieHus — 3(PPEKTUBHOCTHU
MbUICYJABIIMBAHUSL Ha KOTJoarperarax MIaXTHOW KOTEJIBHOUM MpejIoKeH CKpyooOep
Bentypu mapku KMII 11t 0O4MCTKH ra3onbUIeBBIX BBIOPOCOB BMECTO MMEIOIIMXCS
OatapeitHpix 1UKIOHOB. Ha puc. 1 mpencraBieHo (pakimoHHOE paclpesesieHue

qacTul, COACPKAIMMXCS B TEXHOJIOTHMYCCKUX ra3zax KOTEJILHOM.

mj, 10J1. ex
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25,00

.00 N

15,00 / \

10,00 / \

5,00 / \
0:00 /

0,00 20,00 40,00 60,00 80,00 100,00 120,00

Pa3mep wacTui (dp), MKM

Puc. 1 . @PpaknuoHHoe pacnpeaejeHue YacTUIl BUIH B BLIOPOCAX KOTEJIbLHOM

Kak BugHO M3 auarpamMmbl, HauOOJbIIAs 4YacTh NBUIM TPENCTaBIEHA CpelHen
dpaxuueit yactun pazmepom ot 20 1o 60 mxMm. HM3BeCTHO, YTO METKOIUCTIEPCHBIE
YaCTHUIIBl TPEACTABIAIOT HAWOOJBIIYI0 OMACHOCTh ISl OKpYXKaloled cpeabl U
3I0POBBS YEJIOBEKA, U UX CIIOKHEE BCEr0 OCAJAUTh B allapaTtax CyXoil MHEPLUHOHHOU
ouncTKU. PacdeT AoiM YacTWUIl TBUIM B YHOCE SIBISICTCS OOpaTHOM BEITWYHWHOMU
s pekTuBHOCTH Ta300unuCTKH (puc. 2). CorylacHo pacyeTaM UMEET MECTO CHIIKEHUE
3G ()EKTUBHOCTH THUICYJABIUBAHUS TP YMEHBIIEHWU (U3UYECKOTO pa3 Mepa
qacTull («pe3KHil mepexon).

Ha 3¢ dexTuBHOCTh Ta3009MCTKY 3HAYUTEIHHO BJIMSIET pa3Mep Karelb, KOTOpPhIE
oOpasyrorcs B ammapate. [Ipu 3ToM, ONTHMAaNIbHBIN pa3Mep Kamenib, MpU KOTOPOM
J0CTUTAETCS BBICOKHH 3 ekt ouncTku, coctasiuset 200 Mkm (puc. 3).

BollenpuBeieHHbIE 3aBUCUMOCTH HE SIBJISIFOTCSI MCUEPIBIBAIOLIUMH, TaK Kak
MOKpPO€ TIbIJICYJIABIMBAHNUE SBJISIETCS CIOKHBIM (PU3UKO-MEXaHUYECKUM TIPOIECCOM,

B KOTOpOM BaﬂeﬁCTBOBaHBI HCCKOJIbKO 3HAYMMBbIX (I)aKTOpOB.
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Puc. 3. 3aBucumocts 3¢ exkTHBHOCTH CKpPYOOEpa oT JUaMeTpa Kamnejab

TeM HEe MeHee, TPUMEHEHHE MOKPOM OYMCTKHU HA IAXTHOW KOTEJIbHOU MO3BOJIUT

n0CTHYh AP(PEKTUBHOCTH OYUCTKH 1O TBUTH 10 99,3-99.7%, 4TO mpakTHYecKu

YCTpaHSET ee BEIOpOC B aTMochepy.

CornacHo pacyeTHbIM JaHHBIM, HEOOXOAUMasl CTENEHb OYMCTKU OT BPEIHBIX
BEIECTB JOKHA ObITh He MeHee 95% mns TBepabix yactuil U 74,8% nmns SO, B
cllyyae TMPUMEHEHHUSI MOKpBIX Ta3onpombiBaTeneil Tuna BenTypu nocturaercs
MaKCUMAaJIbHBIN 3P (EKT OUUCTKH TaKkXe JJIsl ra3000pa3HbIX npumMeceil. Tak, cpeaHsis
3¢ ()EKTUBHOCTH yIaBIMBAHUS CEPHUCTOTO aHTUAPHJIA B almapaTaXx MOKPOH OYUCTKU

B 3aBUCHUMOCTH OT UX KOHCTPYKIHH U I1apaMCTPOB FaBOBOBI[YHIHOﬁ CMCCH BApbUPYCT
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B nuamazoHe 60...84%. MaxkcumanbHoe cBsa3biBanue SOy gocTUraeTcss Mpu
temneparypax oOosee 160°C. VYuuThiBas, 4YTO TemiepaTypa AbIMOBBIX TIa30B
KoTenbHOU cocTaBisieT 170-220°C, MOXHO MNpeAnoiaoXKUTh, YTO OOJbIIAS YaCTh
CEpPHUCTOTO aHTUApHUaa OyJEeT yJIaBIUBaThCS B CKpyOOeEpe.

BeiBoabl. B nienom, npemyiaraemas cxema ra3004MCTKH MO3BOJIUT MAKCUMAJIBHO
CHU3UTH TBEpAbIE U Ta3000pa3Hble BHIOPOCH OT MPOMBINLIEHHOW KoTenbpHOM OI1
[MMaxta «CraxanoBa» [Tl «KpacHoapMmelCKyronb», ¥ CYLIECTBEHHO YIIYUYIIUTh

OKOJIOTHYCCKYIO CUTYalluto B pCTUOHC.
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YK 658.382
OIIIHKA YMOB ITPAIII NPAIIBHUKIB TPAHCIIOPTHOI T'AJTIY31 HA
OCHOBI IHTEI'PAJIBHOI'O ITOKA3HUKA

Tperbsikos Ouier BasabrepoBny

1.T.H., mpodecop

I'apmam bornan KocraHTuHOBHY

K.T.H., JOLICHT

Bbineunka €Brenis CepriiBna

3100yBay

VYkpaiHCbKull 1epKaBHUN YHIBEPCUTET 3aJ13HUYHOTO TPAHCIOPTY
Kadenpa 0XOpoHU Mpalli Ta HABKOJIMILIHBOT'O CEPEOBUINA

M. XapkiB, YkpaiHa

Beryn. IlopiyHa cMmepTHICTH y CBITI Bil «IOB’S3aHUX 3 POOOTOIO
3aXBOPIOBaHb)» CTAHOBUTH 2,2 MUIbOHAa 0ci0: Taki gaHi oroisomrye BcecBiTHIN
KOHTpEC 3 OXOPOHHM Tpalli. 30Kpema 3a3HadaeThes, 1o y 15 kpainax €Bpocoro3y Ha
ixHo vacTtky mpunagae 120 tucsa cmepteit, mo B 20 pas3iB MEpeBUINYE KITbKICTh
CMEpTEIbHUX HENTACHUX BUMAAKIB HAa BUpOOHUITBI. [1]. OTXKe, MOHATTS «IOB’s3aHi 3
poOOTOI0 3aXBOPIOBaHHS» IIUPIIE HDK TOHATTS «IpodeciiiHi 3aXBOPIOBAHHS» 1
BKJIFOYaE B ce0e yCi 3aXBOPIOBAHHS, IPUYMHOIO SKHUX € TPYA0Ba iSUIBHICTB.
I'moGanpHa oOIliHKA HEMACHMX BHMIAAKIB 31 CMEPTEIPHUMH HACHIIKaMH, MPOBEICHA
MOII noxkasye, 1mo B cBiTi mopiyHo Ha BUpoOHHMNTBI ruHe moHaa 300 000 domoBik
[2]. Ha pmamumii wac VYkpaiHa B3sutla Ha ceOe 3000B’S3aHHS IOJO IPHUBEIACHHS
HaIlIOHAJILHOTO 3aKOHOJABCTBAa Yy BIMMOBIAHICT, 3 3akKoHOAaBcTBoM €C, Ko
3asBUJIA TIPO CBil HaMmip mpuemHaTHcs 10 €Bponericbkoro Coro3y. s iHTerparii B
CBITOBE CIIBTOBApUCTBO BHUHHUKAE TOTpebda y po3poOIi 1 peamizaiii OCHOBHUX
MOJIOKEHB JUIsI TApMOHI3aIlil MPUHIINITIB, METOMIB 1 KPUTEPIiB OIIHKKA PU3HUKY IS
3I0pOB'S TPAIIBHUKIB y BUPOOHHMYMX YMOBaX JJIA Y3TOJDKEHHS 3 MDKHAPOIHUMU
maxogam# [3].

Meta nociaigxenb. Po3poOka MeromuuHoro 3abe3reyeHHs Uil  BHU3HAUCHHS

piBHS HeOe3MeKH NpalliBHUKIB y poOodlil 30H1 13 ypaxyBaHHSM CYMICHOI il
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HIKIJUIMBUX (DAKTOpPIB PI3HUX KJIACIB HAa OCHOBI IHTETPaJbHOrO IOKA3HUKY —
BUPOOHUYOTO PUBUKY.

Marepianu i meroau. 3akoH BeOepa-®exnepa Mmoxe Oyt oOpaHHil sK
TEOpPETHUYHA OCHOBA I (pOpMYBAaHHS HOBOI KOHIIEIMIil O€3MeKu B OpraHizaliifHo-
TeXHIYHUX cucTemax [4]. OuiHku pu3uKy y pobouiil 30H1 32 YMOB BIUIMBY (PaKTOpIB
cepelloBUIIa HalyacTile BiOYBAIOTHCS 13 MPUIMYLIEHHSM, 10 PIBEHb 3a0pyAHEHHS
BXe € BimoMuM [5]. MaeTbcs Ha yBasi, mo P = [: T00TO, mofisi 3a0py/THCHHS BKe
BinOynack. BinmosigHo 10 3akoHy BebGepa-®exnepa, npu 3a0pyaHEHHI
aTMoc(epHOTO TOBITpsS B 3aralbHOMY BHUMIAJKy, Ma€ MiCIle iCHYBaHHS JesAKOi
(YHKII0HAIBHOT 3aJIEKHOCTI MK pIBHEM 3a0pYyIHEHHS, BITUYTTAM 1 PU3UKOM:

r=1/k-19C/Cy, (1)

1e I — piBeHb PU3HKY;

C — KOHIEHTpAIlisl WIKiJJIMBUX PEYOBUH B MOBITpPi, MI/M;

k — koeirieHT IpomoOpIiIHHOCTI;

Co— HallMeHIIIa KOHIICHTPAIIisl, TP AKIM BiIUyBA€THCS JIisl.

SIk1o B3SATH 32 OCHOBY HOPMATHMBHI MOKa3HHMKH, HEOOXIIHICTh BHU3HAYATH SKi
NOTPIOHO EKCIEPUMEHTAIIBHO IS KOXKHOI OKpPeMOi PEYOBUHHM, B TOJAJBIIOMY
peaibHO BCTAHOBHMTH JBI 3aKpiIUIeH] TOUKH 3aiekHOCTI (1). A BukoHasim 3aminy1/k
Ha A JUIsI CHPOIIEHHSI TIEPETBOPEHB, B PE3YJITaTi OTPUMAEMO:

1-10° = 2-1gT K, /C,

05=4-1gJIK,,/C, (2)
r=4-1gC/C,.

[Ipu po3B’s3aHHI cucTeMu pIBHSAHb (2) I BU3HAYCHHS KOHIICHTPAIIii
3a0pyAHIOIOYUX PEYOBHH, IO TMepeuinyroTh 3HaueHHs [ JIK, Bupa3z Marmme

HACTYITHUUN BUTJISII:

r=(05-1-10" )[Ig (IKs, | TK o)]19(C/T K .y )+1-10°. ?3)

Jlam mpoBOAMMO pO3paxyHKH 3HAYECHHS BEJIWYWHU PIYHOTO PHU3UKY IS

KOXKHOTO (pakTopa I, a MOTIM O0YUCIIOEMO BEIMYUHY IHTErPAIIBHOTO PU3HKY:

119



R=1-T]0-x), @)

Jlist ypaxyBaHHSI IMOBIPHOCTI MepeOyBaHHS MPALIOYOro y 30H1 1ii I-ro
HeOe3neyHoro (akTopy MOXHA BU3HAYATH IMOBIPHICTh HASIBHOCTI I-r0 HEOE3MEYHOIO

(dakTopy B poOO0Uiii 30H1 32 HACTYNHOIO POPMYJIIOIO:

P, =P'-PP, (5)

Vi

ne P — IMOBIpHICTB Aii i-TO HEOE3MeYyHOro PakTopy;

P? — iMOBipHICTh TNepeOyBaHHs MPALIOOYOro y 30HI Ali i-T0 HEOEe3MeYyHOro
dakTopy.
Busnayaemo iMOBIpHICTh i1 i-r0 HeOe3neyHoro (akTopy Ta IMOBIPHICTD

nepeOyBaHHs MPAIIOIYOro y 30H1 HOro Jii 3a HACTYITHUMH (POPMYyJIaMH:

P'V:t'v/TCM i Pip:tip/TCM’ (6)

ne tiV — gac aii i-ro HeGe3neyHoro GaKTopy;

ti° — gac mepeOyBaHHsI MPAIIOIYOTr0 y 30H1 il i-T0 HeOe3meyHoro (pakTopy;

Tcy — TPUBATICTD 3MIHHU.

Bonnowac, komu € omgHOYacHa HasBHICTH 2, 3, ... n IIKUIMBUX (PaKTOPiB,

IMOBIPHICTB TXHBOT il MOKHA BUBHAYUTH HACTYITHUM YHHOM:

P(2)=P, +P, -P, P,

Pv (3) = I:>v3 + I:’vz - I:>v3 ’ F)v2 . (7)
I:)v (n) = I:)vn + I:)v,,,1 - I:)vn ) I:)vn,
VY BuUmanKy, KOJW BilOMa IMOBIPHICTH Jii MIKITMBUX (PAaKTOPIB HA MPAIOIOYNX,

mojanblliec  BU3HAYCHHS  IIKUIMBOCTI  BHPOOHWUYOrO  Mpomecy B ILJIOMY

B1I0YBaTHUMETHCSI TAKUM YUHOM:
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S RN R @)+t N0
nn N

, (8)

ne Ni, No, ... Np — KUIBKICTh TIpaIlorouuX, K1 MianaaaroTs oig aiwo 1, 2, 3, ... n
HIKIJJTMBUX (PaKTOPiB;

Po(1), Po(2), ... Po (n) — iMOBIpHICTB il HA mparrodux 1, 2, 3, ... n MKIATABAX
(dakTopiB;

N — 3arajibHa YUCENbHICTh MPALIOIOYUX.

HacrynauMm etamom Oyne BH3HAYCHHS IMOBIPHICTH Jii Ha MPAIIOIOYHX |-T'O

HeOe3neyHoro GakTopy 3a popmyoro:

P, =P’ -P?-P", 9)

]

ne PP — imoBipHicTs HasBHOCTI y po6Go4iil 30HI j-ro HeOe3neyHoro (axkropy
(peuoBUHMN);

Pp— iMOBIpHICTH TiepeOyBaHHsS JIIOJUHM Yy 30HI il J-TO HEOE3NMeYHOro
bakTopy(peUuoBUHM );

P{"°— ypaxkaro4a 371aTHICTb J-T0 HeOe3neuHoro (hakTopy (PCUOBUHH).

Omxe, miacTaBusmu y popmyay (9) Bupasu nus PP, PP i P, popmyna otpumae
HACTYITHUN BUTJIS:

b
_tj'tjp'dj_

= 10
J TCZM'D ( )

b
i

Jlns  BU3HAYEHHsS] 3arajbHOi IMOBIPHOCTI IIKIIMBOT 1ii m  (axkTopis

BUKOPHCTOBYEMO (popMyITy:

Pb(m)=1—ﬁ(1— P, ) (11)

j=1
Pe3yabTaT i 00roBopenHsi. OTpuMaHi 3aleXHOCTI MPU 3aCTOCYBAHHI IS
aTecTarii poOOYMX MICIb 3HAYHO TIOJIETIIATh OIIHKY (DaKTOpiB BHUPOOHUUOTO

cepeloBUIlla 1 TPYAOBOro mpoilecy. AHaii3 KapT yMOB Ipall 3a pe3ylibTaTaMu
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aTectamii podouyux Micip KpaHoBoro 1exy A®-1 BUpOOHMYOro MiAPO3ALLY

«JIokomotuBHe Aeno OcHOBa» OyB MPOBEIECHUI HA OCHOBI aJITOPUTMY NI€PETBOPEHHS

napameTpiB CEpeOBUIA Y TOKAa3HUK BUPOOHUUYOTO pU3UKY (Tadm. 1):

Taoaunga 1

Pe3yabTaTn po3paxyHKy OLiHKY apaMeTpiB po004o0i 30HH KPaHOBOI' 0

nexy Ad-1
Ne Po6oue Kina | ®akTopu Hopwma | ®aktu | [lotenuiit | [nTerpa
Pob6ou | micre, C BUPOOHUYOT | - YHe HUMN b~
oro npodecia, |ymo |0 TUBHE |3HA4YeH | PU3UK, HUN
MicHs | Iex B CepeqoBHINA | 3HAYE | Hi ri, PU3HK,
(IUTBHULA, |Tpa |1 TPYIOBOTO | HHA Rint
BIJITLT) jigl porecy (I'’IK)
(I'ZLP)
1 2 3 4 5 6 7
11 Enexrpospa | 3.2 | LIIXP, 0,2 0,24 0,009003
PHUK MapraHelb
(3aftHsATHH IIIXP, okcux | 6 6,7 0,008205 |0,7749
pi3aHHAM Ta 3aJti3a 52
PYYHHM ™ 140 358 0,156705
3BaprOBaHH BUIIPOMIHIOB
SIM) aHHS,
Br/Mm?
PoGoua mo3a | 10 38 0,728481
12 Enexrpospa | 3.2 | IIIXP, 0,2 0,26 0,012955
PHUK MapraHelb
PY4YHOTO IIXP, okcun | 6 7 0,011461
3BapIOBaHH 3ai3a 0,6124
S B 140 388 0,170137 |67
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BUIIPOMIHIOB
aHHS,
Br/m?
Po6oua no3za | 10 26 0,521402
13 Enexrpospa | 3.2 | LIIXP, 0,2 0,25 0,011019
PHUK MapraHelb
(3aMHATUH IIIXP, okcun | 6 7 0,011461 |0,7236
pizaHHAM Ta 3amisza 31
PYYHHM 9 140 342 0,149074
3BaprOBaHH BUIIPOMIHIOB
SIM) aHHs,
Bt/m?
Po6oua noza | 10 34 0,667787
16 Mamunict | 3.2 | lllym, nBA 80 83 0,000609 | 0,0006
KpaHa 09
33 Cmrocap 3 |3.1 | Ilym, nBA 80 90 0,001945 |0,0019
PEMOHTY 45
PyXOMOro
CKIIady
(BumpoOyBa
HHS
JIN3EITIB)

[IpoBenena o1iHka yMOB Mpalli y MiJICYMKY CBIAYHUTH MPO Te, IO poOOUl MICIs
Ne 11, Ne 12, Ne 13 BigHOcATBCS A0 3.2 Kiacy BiamoBigHo A0 [6], ame 3rimHO 3
pO3paxyHKaMH TIOKa3HUKH THTETPAIbHOTO PU3MKY BIAMOBITHO 10 [7] € HaaMIpHUMH.
[Toka3HuK iHTETpaIbHOTO PHU3UKY poOodoro wmicisg Ne 16 3a po3paxyHKamu €
rpannuno — gomyctumumu (T10%) srigmo[7], ame BimHocuThcs mo 3.2 Kmacy
BinoBinHO 10 [6]. 3a pe3ynpTaTamMu pO3paxyHKIB MOKA3HUK IHTETPaIbHOTO PU3UKY

a1 poboyoro micus Ne 33 mopirioe “1073, ane ymoBm mpamui BinmosigHo g0 [6]
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BU3HAYCHI TakKi, IO BiAMOBiAaroTh 3.1 kimacy. Maemo A0BefeHy CyO €KTUBHICTH [6]
1010 OLIIHKY (DaKTUYHHMX YMOB Ta XapaKTepy Ipalll 3a MOKa3HUKaMH LIKIJIMBOCTI Ta
HeOe3MeyHOoCT1 PaKkTopiB BUPOOHUYOTO CEPeIOBUIIIA.

BucHoBkH. 3anponoHOBaHEe METOAUYHE 3a0€3MeUYeHHs AJI1 BU3HAUYEHHS PIBHA
MOTEHI1IIHOT HeOe3neku y poOovidl 30H1 MPalIBHUKIB 3aJI3HUYHOTIO TPAHCIOPTY
BpPaxoOBY€ CyMICHY 10 MIKIUIMBUX (PAKTOPIB PI3HUX KJIACIB HA OCHOBI IHTEIPATILHOTO
MOKa3HMKY. Takuil miAXiq A0 OIHKA YMOB Mpall BHUPIIIYE MUTaHHS IIOJ0
BJOCKOHAJIGHHS CHUCTEMHU MEIUKO-TITIEHIYHOIO MOHITOpUHTY. BrpoBamxeHHs
IHTErpajgbHOrO TOKAa3HUKAa IIKOAM JO3BOJIUTH IMPOBECTH 00 €KTUBHY OIIHKY
KUIbKICHOT OITIHKM 30UTKY 3J0pOB'I0 JIIOAECH, IO HAHOCUTHCS IMIKIJJTUBUMH 1

HeOe3MeYHNMH YUHHUKaAMH BI/IpO6HI/I‘IOFO cepcaoBHUIIA.
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ABTOHOMHE TEIIVIOITIOCTAYAHHA 3 BUKOPUCTAHHSAM
TPYBUYACTHUX HAI'PIBAYIB PO3TAIIOBAHUX
Y BYAIBEJIBHUX KOHCTPYKULIAX

Yopuomopeusb I'annna SIkiBHa

K.T.H., IOLEHT

JBH3 «IIpugHinpoBchKka nepaBHA aKaaeMis
OyAIBHUIITBA Ta apXITEKTYPU»

M. JlHinpo, Ykpaina

Beryn. Bigomi tpyOuacTi ra3oBi HarpiBaui [1,2], siKi BUKOPUCTOBYIOTHCS B
CHUCTEMaX TEIUIONOCTaYaHHs MMPOMHCIOBUX 1 CiIbCHKOTOCIIOAAPCHKUX i MTPHUEMCTB.
TpyOuacTuii ra30BUi HarpiBad CKJIaJa€ThCs 3 Ta30BOTO MajbHUKA, TEIIIOOOMIHHOT
TpyOH, TIOBEPXHS SKOi HArpiBa€ThCsA MPOJYKTAaMU 3TOPSHHS Ta30BOrO IMajuBa 3
MOBITPSIM 1 TIEpPE/Ia€ TEIUIO B ONMATIOBAIBHHUI MPOCTIp MPHUMIIICHh Ta BEHTUJIATOPA,
KWW TOJIa€ TOBITPS HAa Ta30BUN MAJBHUK 1 3a0e3medye pyx Ta30MoBITPSHOI CyMillli
BCEpEeIMHI HarpiBava 3 BUJAJEHHSM BiANMpabOBAaHUX MPOAYKTIB 30BHI. TpyOuacTi
ra3oBi HarpiBaui 3aCTOCOBYIOThCS, 3/eOulbllle, IS CHUCTEM aBTOHOMHOIO
TEIUIONIOCTAYaHHs. ~ BUPOOHWYMX  MPUMIIIEHb, HAMNpUKIaA  JJs  MOBITPSHO-
IIPOMCHEBOI0 OIAJICHHs, HArpiBaHHS MOBITPS, a TAKOX /I HarpiBy Boau [3-5].

Meta poGoru. PO3BUTOK aBTOHOMHHMX CHCTEM TEIUIONOCTAYaHHSA, IO
3MEHIYIOTh KaIliTaJbHI BUTpAaTH OyMIBHUIITBA 1 TMIABHUINYIOTh €(QEKTUBHICTH
BUKOPHUCTAHHS CHEPreTHUYHHX pecypciB. OaumH 3 HaAOpsIMKIB BUPIIMICHHS ITi€l
npoOieMu — 1€ BUKOPUCTaHHS TpyO4YacTHX Ta30BUX HarpiBadiB. s 1mporo
HEOOX1THO po3pOOISATH HOBI TEXHIYHI PIICHHS TETUIONOCTaYaHHs — TPyOUYacTi ra3oBi
HarpiBadi  po3TamioBaHi y OyMIBENbHUX KOHCTPYKIISIX, SKI  MiJBUIIYIOTH
e(eKTHBHICTh 1 HAIWHICTh CUCTEM TEIUIONOCTAYaHHS 1 MOMIMPIOIOTH 3aCTOCYBAHHS
TpyO4YacTHX Ta30BUX HArpiBaviB y TETUIONMOCTaYaHHI. A TakOXX HEOOXiTHE HAyKOBO-
MeTOonWYHEe 3a0e3MmeueHHs JUisi po3poOKHW, OymiBHUIITBA Ta EKCIUTyaTallii TaKuX
CUCTEM TETUIONOCTauYaHHs 3 TPyOUaCTUMHU Ta30BUMHU HarpiBa4amu.

Marepianu i meroau. BukopucTaHHs NOBEPXOHb OyIiBEIbHUX KOHCTPYKIIIM

126



AK HarpiBaJbHUX IIOBEPXOHb 3AaCTOCOBYETHCS MpPU Ta30MOBITPSHOMY OINAJEHHI
MPUMIIIEHb (TIOBEPXHI CTIH Ta BEPTUKAJIBHUX KaHAJIB MPU MIYHOMY a00 KaMIHHOMY
OMAJICHH1), J€ TMEepeMIIIeHHs] JIUMOBHUX Ta3lB 3JIACHIOETbCS 32 PaXyHOK
rpaBiTallifHOro0 mnepenagy TUCKY. MOXIMBE BHUKOPUCTAHHS HOBOTO TEXHIYHOI'O
pIlIEHHS KOJIM KaHajlu TpyOuacTOro HarpiBaya po3TalloBaHI B Oy/IBEIbHIN
KOHCTPYKIIii (y IPOCTOP1 MIAJIOTH), B JAHOMY PIIIIEHHI ra30MOBITPSHUN TETUIOHOCIH
MEepPEeMIIYEThCS NPUMYCOBO 3a JONOMOIOK BHUTSDKHOIO BeHTWUJsATOpa. Harpisau
MOKE TpaloBaTh SK Ha rasl Tak 1 Ha aJbTepHATUBHOMY MaJMBl - MEJETeX, B
3aJIEXKHOCTI B1JI ITAJIbHUKA.

Pe3yabTatn i o0roBopeHHs. /[ KOHCTpYKIii Migjgoru oOpaHuii O€TOH,
6e3rmocepeIHb0 B O€TOH1 pOo3MIillleH1 KaHalu TpyOdacToro JiHiiiHoro HarpiBada. Han
HarpiBaueM € BEpXHS KpHUIIKAa Yy BUTIAAl OETOHHOI TIUIACTMHH, $Ka TOBUHHA
3a0e3nedyBaTy OJM3bKY /10 MOCTIHHOT BEIMYMHU TEMIIEpATypy 30BHIIIHBOT MOBEPXHI
HarpiBaya. [IpuHIMIOBa cxema oONaJeHHsS Ta JETajlbHUN BUIJISAL KaHaly Yy

KOHCTPYKIIii MiJJIOTH IPUBEICH] Ha puc. 1.

|
MosiTps, \ _.‘"
la3

a 0
Puc.1. TpyOuacTuii ra3oBuii HarpiBa4 po3MilieHuil y NpocTopi miajioru:
a — mjian; 6 — po3pis;
1 - razoBuii NaJBLHUK; 2 - MaTPYOOK MOAAa4i NOBITPS;
3 - naTpy0ok mojaauyi rasy; 4 - noyaTKoBa JAiJIsIHKA JiHiliHOr0 HarpiBaua B
TEeIJIOI30/ISIIII; 5 - BUTSKHUI BEHTWIATOP; 6 - KAHAJIM ra30noBiTPSAHOL CyMilli;
7/ - maTpy0oK BiABOAY ra3onoBiTPsIHOI cyMilui; 8 - 6eToH.
JIns  po3paxyHKy TiIpaBIIYHUX 1 TEIUIOBUX PEXHUMIB MPEICTABICHOIO

TEXHIYHOTO PIIIEHHS PO3pO0JEHO MaTeMaTU4YHYy MOJelb [6], SKy po3poOJeHo
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CIUPAIOYHCHh HA MaTeMaTHYH1 MOJIEN1 TpyOUacToro Harpisaya BUIbHO pO3TallIOBaHOT O
B OMNajoBaIbHOMY HpocTopi [3,4].

MaremMatrdyHa MOJEIb TaHOI CUCTEMHU ONAJICHHS CKJIANAETHCA 3. MATEMAaTUYHOL
MOJIeJIl CaMOro TpyO4acToro ra3oBOro HarpiBaya, sIK TIIPaBIIYHOrO JIAHLIOTA,
MaTeMaTUYHOI MOl pO3MOoAlTy Temia y OyaiBeNbHIM KOHCTPYKIIIT Ta BIIMOBITHUX
TPaHUYHUX YMOB, SIKi iX MMOB’SI3YIOTb.

[Ipu moOynoB1 MaTEMAaTUYHOT MOJIEI IPUMHATI HACTYIIHI JOMYUIEHHS [7]:

- 00J1acTIO JOCIIJKEHHS €: TO0 JOBXHHI HarpiBadya — oOJacTh Bif 3pi3y
ra3oBOro coIia /10 BUXOAY 3 BUTS)KHOTO BEHTHIISITOPA; Y TIONIEPEYHOMY HANPSIMKY —
00J1aCTh Ta30MOBITPSHOT CyMillll yCEepearH1 KaHaly Oy1iBeJIbHOI KOHCTPYKIIIT;

- IUIMH Ta30MOBITPSHOT CyMIllll 1 TEMIEPATYpHUN DPEXKHUM: MO JTOBXKHUHI
HarpiBaya pO3TJISAJAIOThCS SK  CTalllOHApHI W OJHOMIPHI; 4epe3 Oy/iBelbHY
KOHCTPYKIIIO — IBOBUMIpPHI.

PiBHAHHSA 30epeKeHHs MaCH:

M = p wF = const (1)
PiBHSIHHSI CTaHy Ta30MOBITPSAHOI CyMIlll y BUIVISIAI PIBHSAHHSA CTaHy

i,ZIGaJILHOFO rasy:

pP=pRT )
PiBHSAIHHSI pyXy T'a30MOBITPSHOT CyMillli BCEPEINHI KaHAIY:
4w
dp=-L-p- Q2 t(p,-p)-0-0h @

PiBHsIHHSI TemJoOBOro ©OajlaHCy [JI1 €JIEMEHTApHOI JUISTHKA KaHaly
TpyO4acToro HarpiBava JIOBXUHOIO dz y JaHOMY TIEPETHHI.
dQ: — TemioBHMH TOTIK BiJ Ta30MOBITPSHOI CYMIlli JO CTIHKH KaHay,

MepeTaHnii KOHBEKIII€I0 Ta BUMIPOMIHIOBaHHAM, BT:
dQ, =17, dz azl'(T _Twi) 4)
3MiHA TeMI0BOI eHeprii MOTOKY ra30MoBITPSHOT CyMIIlli, IO PyXa€ThCS:

d(po-wFc, T)=-dQ, (5)
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Po3nmoninn Temna y OyaiBesibHi KOHCTPYKUII MpEJCTaBICHO pPIBHAHHIM

TEIUIONPOBIAHOCTI 3 BIANOBIIHUMHU T'PAHUYHUMU YMOBAMHM Y BUTJISIIL:

2 2

01, 0y (6)

OX oy

['pannyni1 ymoBH 117151 (6) MarOTh BUTJISA:
oT .

aZi(T_TWi):_ﬂ’( aw)wi npu ()C, y)EWI (7)

n

oT

~ M), = (T, = T,) npu (x,y) € we (8)

dQ — TerIoBMil MOTIK Bix MOBEPXHI OyIiBEIBHOT KOHCTPYKIIiT B HABKOJIHIIHE
CEpellOBUIIE  OMATIOBAIBHOIO  MPUMIIIEHHS, TepeJaHuil  KOHBEKII€I0  Ta

BUITPOMIHIOBaHHSM, BT:

dQ,=17 dza (T, -T,) )
11 CTAiOHAPHOT 0 TEMJI0BOI0 PEKUMY:
dQ, =dQ, (10)
PiBHSIHHSI pOOOTH BUTSIZKHOI0 BEHTHJIATOPA:
AP =DM) (11)

PiBusinasam apyroro 3akony Kipxrodga mis tpy6dacToro ra3oBoro HarpiBaya
pO3TalIOBAaHOTO0 Yy OY/IiBeNbHIA KOHCTPYKIi 3 BHTSDKHUM BEHTHIJIITOPOM  SIK
rizpaBiiyHOro JjaHIora. 3a apyruM 3akoHoM Kipxroda anrebOpaiuna cyma BTpaT
TUCKY Y 3aMKHEHOMY KOHTYP1 JOPIBHIOE HYJIIO:

[dp(@)-dz+ 3 AP(M)—4P(M) =0 (12)

le. p — IIIBHICTH Ta3omOBITPAHOI cymimm, Kr/mM%;, W — cepeiHs JiHiiiHa
IIBUAKICTh PYXy Ta30MOBITPSHOI CyMilli BcepenauHi kaHamy, m/c; F — moma
OIEpPEeYHOro Iepepizy KaHaiy, M%; p — aOCOMIOTHHI TUCK Ta30MOBITPSAHOI CyMilli B
naHoMmy mepetuHi kaHany, [la; T — abcomroTHa Temmeparypa ra3omnoBiTpsSHOT CyMinTi
B gaHomy rmepetuHi kaHany, °C; R — ra3oBa TmOCTiHiHa, 3aJIe)KHA BiI CKIIaay
ra30IMoBITPSIHOI CYMIIII ITiCIIsl TMOBHOTO 3TOPSIHHS Toprouoro raszy, JLx/kr °C; dp —

neperaj; TUCKY Ta30MoBITPSHOI CyMilli y KaHaI Ha JUISHIN JOBXWHOIO dZ; A —
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koe(imieHT TepT; D — BHYTpIIHIA €KBIBaJEHTHUH JAlaMeTp KaHaly, M;
(p,—p)-9-dh — BTpath THCKY Ha CAaMOTATY; P, — IIUIBHICTH 30BHINIHBOTO MOBITPS,
KI/M°; g — NPUCKOPEHHS BUILHOTO MaJIHHS, m/c?; dh — moRkMHA MIISTHKH aAMaps, M;
IT; — BHYTpIIIHIN EPUMETpP KaHAIly, M; O, — €(DEeKTUBHUNA KOES(]ILIEHT TEIUIOB1ALAYI
(KOHBEKTHBHUH Ta MPOMEHUCTUI) BIJ MOTOKY Tra3OMOBITPSHOI CyMilll O CTIHKU
kanany, Br/m?°C; Ty — TeMmmepaTypa BHYTpIIIHBOI MOBEPXHi CTIHKM KaHaly B
nanomy nepertuni, °C; ¢, — TEIIIOEMHICTh NPH TOCTIHHOMY THCKY ra30MOBITPSHOI
cymimii, Jx/xr °C; Ty — TeMnepartypa BcepeauHi OyaiBenbHOT KOHCTpYKIii, °C; x Ta
y — JIIHIHI KOOPAMHATH y MEPETHHI; A — KOePIIEHT TEIUIONPOBIAHOCTI MaTepiany,
Bt/m °C; Twe — TemmepaTypa 30BHINIHBOI TOBEPXHI CTIHKM BHUIIPOMIHIOIOYOIO
kanany, °C; T, — aOcomoTHa Temmneparypa HaBKOJIHUIIHHOIO CEpe/loBUINA B
onajtoBaJIbHOMY mpuMinleHHi, °C; o, — e(peKTUBHHI KOoe]IIIEHT TerIoBiAaaul

(KOHBEKTMBHUH Ta TPOMEHUCTHH) B 30BHINIHBOT TMOBEpPXHI OYIIBEJIbHOI

— TPOEKIliS TpaaieHTa

wi

. : oT
KOHCTPYKIi B omamoBaibHuii npoctip, Br/m? °C; (8—;)

TEMIIEpaTypH 3a HANMPSIMKOM HOpPMaJi BiJl MOTOKY Ta30MOBITPSHOI CyMIllli O CTIHKH

oT

W

on

kaHainy, (—%),. — MPOEKIlis rpaJieHTa TEMIIEPaTypH 3a HAIpPSIMKOM HOpMalli Bi

30BHIIIHBOT TMOBEPXHI OYIiBENIPHOI KOHCTPYKII B OMalfoBalbHUi mpocTip; Ile —
30BHIIIHINA TIepuMeTp KaHany, M; AP, — aktuBHwmii Hamip BenTHiasTOpa, Ila; M —
BUTpaTa Tra3oMOBITPAHOI cyMimii udepe3 BeHTWwIATOp; @ — Bimoma QYHKINS IS
00paHOi Mapu «BeHTUIATOp-eneKTpoasuryH»; 4p(Z) — posmomin THcKy mingHIi
TpyOuactoro Harpisaua; ) AP(M) — cyma BTpaT THCKY B MiCLEBHX ONOpax IO
[UISXY PyXY Ta30MOBITPSIHOT CyMIIIIi.

Po3paxyHok TpyO4yacTHMX ra3oBHX HarpiBadiB y OyIiBETbHUX KOHCTPYKIIISIX
BUPIIIYETHCS METOJAMH E€BOJIIOIIHHOTO TONIYKY HAWOULTBII TEPEBAXKHUX PIIICHb,
3aCHOBaHMMH Ha poOOTax 3 camoopraHizaiii momryky pimens - IBaxnenko O. T,
BUIIAJIKOBOTO TomyKy - Pactpurin JI. A., eBomromiitHoro MoaentoBanHs - bykarosa

I. JI., ®orens k., Oyenc Jx., Yo JI., Ta iHmIi.
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ANropuT™M €BONIOLIMHOIO MOWYKY Rs — ONTUManbHOrO PIIIEHHS Ma€ BUTJISAI

[8,9]:

X, = S(G(X 0), k=1, 2,..., (13)

S(X) = {x € XI'Vy e [X\S(X)[XR, v}, (14)

G(X) =X UGn(X), (15)

Gn(X)={y e Q/3x e X, yR.x, u(y, X) > 0}, (16)
ne: Rg — HedwiTke BiHOWIEHHA TeHepawii 3 (YHKLI€I0 HAIEKHOCT
u(y,):QxQ—-[01]; Xk — MHONXMHA HaiibiNbL mepeBaXHHX pilleHb 1O

BIJTHOILIEHHIO BUOOpPY Rs K-To KpOKYy iTepalii s j-01 TJIKK €BOIIOLIHHOTO MPOIIeCy;
Xjk-1 — Tex came s (k-1) — ro kpoky irepaiii; G(X) — dyHKIisl reHepariii, ska
HopojKeHa BigHomieHHsM reHepallii Rg; S(X) — ¢yHkuis BubOopy, sika MopokeHa
BIJTHOIIICHHSIM BUOODY.

BucnoBku. JlochimkeHHs TpyOdacTHX Tra30BHX HarpiBaudiB y OyiBeIbHHX
KOHCTPYKIISIX MIATBEPI)KYE aKTyaJbHICTh iX BHUKOPUCTAHHSA SIK aBTOHOMHOI'O
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Introductions. The REVIT software product is the most modern tool in
architectural and construction design of buildings of any complexity.

These technologies use a publicly available database consisting of a set of
library elements, each of which is presented in digital form and describes all the
functional and physical properties of building objects [2].

The Revit database can contain project information at various stages of the
building's life cycle, from concept development to construction and
decommissioning.

All elements of the structure meet the requirements of the DBN of Ukraine,
coding and logic of the standard for classification of building elements Uniformat, as
well as the characteristics of the LOD Specification (Level Of Development) [1].

Aim. The purpose and objectives of this research work on the example of a
residential project to demonstrate the capabilities and benefits of the software product

Revit compared to other software products for the same purpose.
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Materials and methods. The paper proposes a method of parameterized
geometric modeling of buildings and structures using 3D libraries of interior walls,
doors, windows, exterior walls, floor slabs, roof elements, ceilings, floors, containing
many sizes with customized annotations, analytical and other necessary parameters,
and with compliance with current regulations. This method significantly reduces the
design time and ensures the guaranteed quality of the final product.

Results and discussion. Using full-fledged integrated tools for information
modeling of buildings from the collection for the design and construction of
industrial and civil objects of REVIT software, a 3D model of an 8-storey modern
residential building was created (Fig. 1). This virtual BIM model, consisting of
parameterized digital components of the libraries of a multi-storey building, provides
an opportunity to see the current changes in the project, all participants in the design
process, working in a single information environment.

From the ready 3D model drawings of plans of the zero floor, identical floors
from the first to the sixth, the plan of penthouses of the seventh and eighth floors and

the plan of a roof are created. An incision was also made on the stairs.
& Frazon (8) - 30 e (30 : ’ = v |00 8 % Qeoasamtu- X @D - & X

&

110 BHEAGAKEY  RMETE <
Wienox - 85:60p, TAB - sapvani, CTRL - 106assevure. SHIFT - cnmtee oui 0 =
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Fig. 1. 3-D model of an 8-storey residential building

On the plan of the ground floor there are rooms for technical requirements
(Fig. 2)
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Fig. 2. Zero floor plan with technical rooms

The plans of 1 - 6 floors are equipped with sanitary units and kitchens (Fig. 3)
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Fig. 3. Plan 1-6 floors
Penthouse plans reflect the increased comfort of the apartment (Fig. 4)
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Fig. 4. Plan of 7 and 8 floors — penthouses

The plan of a roof is made with observance of all modern requirements (fig. 5)
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Fig. 5. Roof plan

The section on the stairs gives a complete picture of the design of the entire

building (Fig. 6)
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Fig. 6. Section on the stairs

Specifications were automatically created for all building elements. The

following are the specifications for the doors and windows of the building.

Table 1

Specification on the doors

Doors
Level type number height, cn width, ¢ area, mZ KomyeHTapHH K - MapKHpOBKa THIIOpazMepa
level 0 40 x 200 1 60 200 1,2 Electrical cabinet 213
level 0 60 x 200 2 60 200 2.4 Electrical cabinet 223
level 0 70 x 200 (40( 2 200 70 2.8 Mamad 400
level 0 80 x 200 3 200 30 4.8 Electrical cabinet 202
level 0 80 x 210 9 210 80 15.12 Doors Interior Wi 1
level 0 100 x 210 (1( 2 210 100 4.2 Plada 106
level 0 115 x 200 1 200 115 2.3 Electrical cabinet 222
level 0 120 X 210 2 210 120 5.04 Elevator opening 202
level 0 125 x 210 1 210 125 2.63 Plada 104
level 0 150 x 200 1 200 140 2,8 opening

E} level O 160 x 240 1 240 160 3.84 Exterior Aluminiw: Glass
level 0 170 x 30 1 30 170 0.51 opening
level 0 Door OUT 1 1 200 140 2.8 Doors Exterior St 207
level 0 Door OUT 1 1 200 150 3 Doors Exterior St 309
level 0 Door OUT 1 1 210 160 3.36 Doors Exterior St 9
level 0 Door OUT 2 1 210 230 4.83 Doors Exterior St 102
level 0: 30 30 61.63
level 1 70 x 200 (40( 2 200 70 2.8 Mamad 400
level 1 80 x 200 (40! 1 200 80 1.6 Mamad 401
level 1 80 X 200 (40: 1 200 80 1,6 Mamad 402
level 1 80 x 210 15 210 80 25,2 Doors Interior Wi 1
level 1 100 x 30 1 30 100 0.3 opening
level 1 100 x 210 (O( 4 210 100 8,4 Plada 3
level 1 105 x 210 1 210 100 2.1 Plada 101
level 1 120 X 210 2 210 120 5.04 Elevator opening 902

137



Table 2

Specification for windows

Windows

level type number height, cm width., cm area. m2
level O 90x135 3 135 90 3.6
level O 100 x 100 3 100 100 3
level O 170x135 1 135 170 2.3
level O 180x240 1 240 180 4.3
level O 220 x 240 1 240 220 5.3
level O 310x240 1 240 310 7.4
level O 420x240 1 240 420 10.1
level 0: 11 11 36.1
level 1 TF0x135 1 135 70 0.9
level 1 100 x 100 4 100 100 4
level 1 150x115 3 115 150 5.2
level 1 150x135 2 135 150 4.1
level 1 180x135 3 135 180 7.3
level 1 180x240 4 240 180 17.3
level 1 420x240 4 240 420 40,3
level 1: 21 21 79.1
level 2 70x135 1 135 70 0.9
level 2 100 x 100 4 100 100 4
level 2 150x115 3 115 150 5.2
level 2 150x135 2 135 150 4.1
level 2 180x135 3 135 180 7.3
level 2 180x240 4 240 180 17.3
level 2 420%240 4 240 420 40.3
level 2: 21 21 79.1
level 3 70x135 1 135 70 0.9
level 3 100 x 100 4 100 100 4

Conclusions. The paper considers the application of BIM-technologies in
creating a virtual model of a multi-storey building, which allows you to automatically
generate the necessary drawings for construction: plans, facades, schemes, sections,
specifications for structures and more.

When creating a model, designers, architects, engineers, electrical engineers,
technologists and other specialists work simultaneously. This work of several project
teams helps to avoid mistakes at the project stage, which arise due to uncoordinated
Interaction between specialists who develop different sections of the project [3]. After
creating a 3D model from it, each specialist creates a drawing, and REVIT
automatically creates all the necessary specifications and calculates the amount of all
costs. When making any changes to the 3D model, the drawings are automatically
changed, the specifications are rebuilt and the volumes are listed. All these
advantages allow us to conclude that the software product REVIT is the undisputed

leader in architectural and construction design.
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Introduction. Today we can observe fundamental changes that take place in the
system of higher education. The traditional representation of the learning process of
knowledge transmitting by the teacher and knowledge consuming by the students has
been rethought and undergone changes. They are connected with the shift of the role
of participants of the learning process that has obtained learner-centered character,
globalization and integration processes, impact of technology in the learning process,
learners’ diversity etc.

Contemporary learning environments now face a number of challenges. The
worldwide processes of globalization and integration have influenced national system
of higher education. Globalization affects the way teachers and learners engage in the
learning process. Students are now active, autonomous and responsible participators
in the educational processes. Moreover learners have become mobile and obtain now
more learning opportunities for interaction and collaboration. Therefore education
now provides opportunities for social mobility; every student can become
knowledgeable and skilled beyond borders. In this case knowledge of foreign
languages is of great demand.

The strategy for modernizing contemporary teaching of foreign languages

defines innovative development taking into account technological achievements and
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use of digital media, lifelong character of education, students’ diversity and
interaction.

Aim of the work is to analyze challenges of contemporary education and
modern approaches to foreign language teaching in higher educational
establishments.

Materials and methods. Comparative analysis, systematization, generalization
of materials of scientific articles.

Results and discussion. Necessity to rethink traditional teaching approaches
and methods to foreign language teaching is underlined in scientific researches.
Nowadays teachers face different challenges. Thus, among various essential
transformations in education B. Cope and M. Kalantzis indicated the need to create
more responsive learning feedback systems, meet the needs of diverse learners,
educate for sustainability etc. The authors underlined that “education is a process of
self-transformation which enables a person to negotiate changes that are as-yet-
indeterminate as well as the changes that must surely come” [2].

A. J. Moeller and T. Catalano in their turn mentioned the necessity to develop
intercultural competence, the importance of providing students with opportunities to
acquire and practice the foreign language in contextualized and meaningful language
communicative tasks at all stages of the second or foreign language acquisition
process, learner-centered environment [4]. Describing the processes of foreign
language teaching and learning M. Briggs pointed out three main elements: the role
of the teacher and the student, the ideal classroom environment for language learning.
The author underlined that the teacher fulfills his/her role as a facilitator in language
instruction by providing students with the tools necessary to communicate.
Meanwhile, the students interact with each other and with the teacher in a positive,
respectful, low-anxiety classroom environment that fosters language learning [1].

There is a shift in higher education from a teacher as a central figure to students
who are active participators, co-designers and co-creators in the learning process. A.
J. Moeller and T. Catalano underlined that “foreign language teaching and learning

have changed from teacher-centered to learner/learning-centered environments” [4].
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Thus, teachers are facilitators, advisers who direct the students’ efforts in order to
develop their inner potential. It is necessary to mention that teacher perform multiple
functions : a teacher is a collaborator, a professional, a researcher, ready to work in a
team, involved in self-regulation, networked and collaborative, flexible, prepared to
adjust to changes, explore etc. Teacher is a curriculum designer, becoming closer to
the students’ needs and interests. Now teachers must be more collaborative with
learners. Thus learners are perceived as partners in educational process, actively
working and reflexively getting and applying knowledge. They also reflect on their
activity and learning progress. So we prepare not only knowledge consumers and
reproducers, but also planners, strategists, active participants of the learning process.
One more essential point is that education is now lifelong and life wide.

Diversity has become an integral part of our existence in all spheres of human
relationships. It a general sense it implies moral, political, social ethics which
includes tolerance, recognizing and respecting each other’s differences in a more
participatory society. It results in working together productively and constructively.
The educational process must have dialogical pattern which means participation,
responsibility and team work in equity environments.

Collaborative and peer to peer learning is an essential part of studying. Students
working together are considered to be better problem-solvers and be much more
creative in task fulfillment. In this case they have opportunities to enrich their
experience in a more condensed period of time. Moreover in collaborative learning
much attention is paid to more details of the learning outcomes. In the process of
collaborative discussions students also develop their creative abilities and can
produce more innovative solution. Students collaborate, brainstorm, use different
sources and technologies, discuss and develop their ability to express their own point
of view and constructively response to the critics. Students now should be able to
work in a team, make suggestions, take risks, and be creative and innovative
problem-solvers. Collaboration can be manifested on different stages of learning.
Students can prepare projects in groups, participate in simulations or discussions,

solve a problem, create a product or make a report or theses on a particular topic.
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Particularly important is collaborative intelligence in the feedback process. It is
desirable for students to get a formative feedback from multiple sources (staff, peers,
self, experts). Peers can provide feedback to each other in an open, diverse,
transparent and equal environment by means of collaboration. This makes students
open for a constructive discussion, productive team work, thorough thinking.

In State University of Economics and Technology we apply and successfully
implement innovative approaches and teaching methods in the educational practice in
order to satisfy the needs of new generation of knowledgeable learners by their active
engagement in the learning process. Instead of being knowledge consumers they must
be prepared to obtain, produce and apply knowledge. Students actively participate in
scientific conferences, take part in webinars, collaborate via innovative activities
(business games, project work, problem-solving, brainstorming, peer feedback etc).

Moreover technology has a big impact on education. It has become integral of
the education. Digital media can provide a great support in the learning process. The
innovative technologies (the technologies of electronic teaching and learning) are
capable of facilitating successful acquisition of knowledge, skills and abilities, they
make teaching more attractive, democratic and convenient for students, since they
encourage them to self-study and lifelong and life wide learning [5]. Digital
technologies made it possible to participate in distance international conferences and
webinars. E-Learning technology can advance at least five constructivist pedagogies:
1) active learning, 2) student-centered learning, 3) peer learning, 4) personalized
learning, and 5) differentiated learning [3]. Students of State University of Economics
and Technology are actively engaged in learning via educational applications and
platforms, e-learning technologies and electronic media in the process of foreign
language study.

Online learning requires much more active engagement (searching,
processing and exchanging information) which includes:

- active knowledge making by means of e-learning;

- working with great amount of information;

- development of critical thinking and creative abilities;
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- active students’ engagement;

- personalized learning.

Conclusion. Higher education now faces a number of challenges. There is a
shift from teacher-centered to learner-centered environment. Students are perceived
and act as active knowledge producers instead of being knowledge consumers on the
basis of cooperation with other participants of educational process. Teachers fulfill
the role of facilitators and advisors, ensuring dialogical pattern which means
participation, responsibility and team work in equity environments. Active
engagement of students is of great demand, including students’ active work, reflexive
getting and applying knowledge through interactions and feedback. Technologies in
teaching and learning process are capable of facilitating successful acquisition of
knowledge, skills and development of creative abilities. Thus we should prepare
knowledgeable students, active participators, creative problem-solvers and
competitive professionals with wide range of soft skills, who are able to work

collaboratively and who can find solutions from multiple fields.
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Introductions. The modern education system needs a new generation of
subject teachers who are able to solve the most pressing problems that are urgent in
secondary school. Today, the teacher must be able to work on new programs and
technologies, communicating with the generation of students who grew up in the
computerization of almost all areas of human activity. Today, without the
informatization of education, it is impossible to imagine a modern school. However,
some humanities teachers have doubts about the appropriateness of using information
technology. But if you successfully and correctly combine the technologies and
forms of lessons, then such lessons are very interesting for both students and teachers.

In today's conditions, the urgent problem is the formation of information
competence of students who have to live and work in the information society. As a
prospect of improving the educational process can be considered the virtualization of
educational space. The urgency of the issue of creating an educational virtual space
Is explained by one of the main tasks - to help students adapt to social change, to be
psychologically stable, to develop the ability to self-organization. And this, in turn,
motivates educators to seek more effective forms of organization of the educational
process [1, 3].

Aim. Analysis of excursions (weekend hikes) as forms of geography lessons in

the educational process of students.
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Materials and methods. Analysis of the State standard of basic and complete
general secondary education, analysis of ways to implement the provisions of the new
curriculum in geography in terms of personality-oriented, competency-based and
activity-based approaches.

Results and discussion. Geographical excursion is one of the special forms of
teaching geography (at the same time with lessons and work in the field), during
which students accumulate semantic ideas, which is the basis for the formation of
physical-geographical and economic-geographical concepts.

This form of learning forms in students theoretical knowledge, which is
supported by practical skills, namely: the ability to observe, analyze, conduct
language experiments, verbalize the results of research. That is, the lesson-excursion
has a great educational value, during which the didactic principles of connection with
life are realized [2].

he structure and content of the geography program are based on the principles
of continuity and continuity of school geographical education, its integration on the
basis of interdisciplinary and interdisciplinary links, humanization, taking into
account the age capabilities of students, practical orientation. The program reflects
the cross-cutting content lines for school geography, specified in the State Standard
of Basic and Complete General Secondary Education, and the cross-cutting themes
provided by the Concept of the New Ukrainian School.

The place of lessons-excursions in the curriculum on geography of 6-9 classes.

Grade 6 "General Geography" is the first systematic course of a new school
subject. The course program is designed for 70 hours (2 hours per week), of which
the planned time reserve is 6 hours. During the study of general geography, students
form an idea of the Earth as a natural complex, features of the earth's crust and their
relationship. The introductory course in geography also contains information about
geographical travel and research of our planet, features of the globe and map, the
number and location of its population, human races, the position of Ukraine and
individual countries on the political map of the world. Thus, in the 6th grade the

formation of the general geographical culture of schoolchildren and gradual learning
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of cartographic language begins. Students master the basic geographical concepts
and concepts, acquire certain skills in working with different sources of geographical
information.

Topic "Orienteering”, the student understands the importance of the ability to
read a map, a map of the area and navigate for their own safety and the safety of
others during travel and excursions. Performs training exercises using drawings,
maps, terrain plans, which form the skills to navigate the terrain for their own safety
and the safety of others.

Grade 7 "Continents and Oceans" is a logical continuation of the course of
geography, which was studied in 6th grade, and is largely based on its material. As in
6th grade, the study of the geography of continents and oceans provides 70 hours (2
hours per week), 6 of which are a reserve of time. The main purpose of studying
geography in 7th grade is the formation of geographical knowledge about the nature
of continents and oceans, their integrity and differentiation, about the population and
its vital functions in different natural conditions. At the same time, knowledge about
the geographical shell and its components is expanding.

Grade 8 "Ukraine in the world: nature, population™ is aimed at forming a
scientific and geographical picture of their country as part of the world community of
states on the basis of its comprehensive study.

This course helps the student to realize himself as a citizen of Ukraine, to form
knowledge about the nature and population of the country, his region, to cultivate
respect for the Ukrainian people, its culture, to feel like a true patriot of his country.
The course program is designed for 70 hours (2 hours per week), of which 3 hours are
a reserve of time. An important principle of building the course content is
integration, which is realized in a combination of physical and socio-geographical
components during the study of natural complexes and the population of Ukraine and
its region, taking into account already acquired knowledge about the nature of
continents and oceans. in 7th grade. In particular, the study of the population of
Ukraine is carried out on the basis of topics about the population of the world in

geography courses in 6th and 7th grades and due to the deepening of their content.
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The special role of geography in the 8th grade lies in its significant worldview
potential and close relationships of content with modernity and personal experience
of students.

Excursion lesson "Nature and the population of your administrative region”
acquaintance with the objects of nature of your area.

Grade 9 "Ukraine and the World Economy" completes the geographical
education of students in primary school at the basic level. This course has 52 hours
(1.5 hours per week), of which 3 hours are a time reserve. The main goal of this
course is to form knowledge about the trends of national and world economy and
determine the place of Ukraine in the modern world. Excursion lesson "Excursion to
the local enterprise”

Grade 10 "Geography: Regions and Countries™" is aimed at forming students'
knowledge about the characteristics of the population and the spatial organization of
economic activity in the regions of the world and individual countries, the ability to
navigate global and regional socio-economic, socio-political, environmental
processes.

The lesson with the use of virtual tours becomes more interesting for the
student, and therefore more effective for the acquisition of knowledge, improves the
level of visualization of educational material in the lesson. With the help of computer
technology, you can use the highest level of clarity in the lesson - videos, animations,
interactive models, etc., which allow you to demonstrate in the lesson those
phenomena that are impossible to see in the real world. The use of computers and
interactive whiteboards in Ukrainian language and literature lessons is gradually
becoming commonplace; which make the lesson dynamic, vivid and, of course,
much more productive.

For example, studying the 7th grade geography course "Geography of
Continents and Oceans”, "Africa", you can virtually visit the continent, get
acquainted with the geographical location, tectonic structure, terrain, inland waters,

the most famous sites are UNESCO World Natural Heritage.
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Thus, the virtual tour acquaints students in more detail with the world, expands
the horizons of students, promotes the development and deepening of theoretical
knowledge, even in conditions where a real tour for some reason is not possible.

The role of the global computer network and the use of virtual tours in the
activities of both domestic and foreign industry has been studied in a number of
works by scientific theorists and practitioners. Among them - G. Bagiev, A.
Vinogradov, O. Durovich, E. Romat [1, 4].

Virtual tour as a form of lesson should be attributed to such a fairly common
category of non-standard lessons as “imaginary tours”. According to their didactic
purpose, these classes can be attributed, as a rule, to lessons of mastering new
knowledge, when the teacher, becoming a guide, "guides™ students-tourists to places
of interest or invites any writer to visit an imaginary museum. There are other
options for such a lesson, such as a lesson with elements of role-playing. In this case,
the students of the class are grouped into groups: guides, reporters, researchers,
encyclopedists. “Imaginary excursion™, as, actually, and any non-standard lesson,
can combine elements of various models and technologies of training.

The need to introduce a new name for a non-standard form of lesson is
explained by the nature of the material used in such a lesson. The use of multimedia
resources (from the English multmedia - the common name of information materials
provided to the user in the form of images (including videos and animations), sounds
and hypertext) determines the ways of organizing and methods of virtual tour as a
non-standard form of lesson [1].

Excursion lessons, of course, are quite interesting and effective. But to do this,
the computer or computers in the classroom must be connected to the Internet. If this
IS not the case, then the teacher can be helped by interactive, multimedia tours
developed by the teacher. Such multimedia tours also belong to the category of
virtual, but they do not require the Internet. Enough multimedia projector and
computer in the classroom [4]. The advantages of such an excursion is that the
teacher chooses the necessary material, makes a route, changes the content in

accordance with the goal. Components of this tour can be video, audio files,
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animation, as well as reproductions of paintings, images of nature, portraits,
photographs. The materials of such a tour can include literary terms and definitions,
historical maps, theses on the theory of literary criticism. Thus, the use of virtual
tours makes the process of learning and teaching more interesting, high quality,
effective.

In order for the introduction of virtual tours to really take place at the level of
an educational institution, it is advisable to create a virtual geography room, the so-
called Google Drive.

We have developed a Google-disk called "Virtual Geography Classroom" in
which the folders are divided into courses of geography from 6th to 11th grades.
Each folder contains didactic virtual tours and presentations to improve and deepen
students' knowledge (Fig. 1).

LE,MCK Q, Movcx Ha [ucke S Q@0 &
Mot guck > BipTyansHuit kabiHeT reorpadi ::: O]
I— Cozpgats
Hassanwe 1 Brapeney MocnegHee HaMeHeHue Pasmep daina
) @ Moit gucx
o . 6 knac "3aransHa reorpadis
2 Aoctynsie Mue
@ HepasHhe BB 7 knac "MarepHii Ta okeaHH
Yo Towesenrie IR & xnac Yipaika y cBiTi: npHPoa, HaceneHHs
KopauHa
IE . 9 knac "Yipaika i CBiTOBE rocnogapcTeo
E XpaHunuue . 10 knac Teorpais: perioHi Ta Kpaiki
’E'E- N - . 11 knac Teorpadidmit npoctip emni

Fig. 1. Google Drive "Virtual Geography Cabinet"

The introduction of virtual tours in the educational process is appropriate,
because thanks to virtual tours students will be able to deepen their knowledge,
visually observe the features of world geography.

Conclusions. Therefore, in the structure of the program for certain topics, it is
advisable to conduct lessons-excursions to expand cognitive activity and deepen the
theoretical knowledge of students, as well as analyzed the feasibility of introducing

virtual tours in the educational process. During educational excursions, as well as at
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class lessons, information - receptive, reproductive and problem methods of training

can be used.
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MO3AAYJIUTOPHA AISIVIBHICTD MAUBYTHIX YYUTEJIIB
MY3UUYHOI'O MUCTEIITBA HA OCHOBI TBOPUYOI
MY3UUYHOI JABOPATOPII

busmeBa Tamapa ®enopiBHa

Osuaposa Ipuna ApceHriiBHa

IToroxa Osrena BacuiiBHa

BUKJIaJla4l METOJIUCTHU

XapkiBCchKa r'yMaHITapHO-TIEJaroriyHa akajaeMis
M. XapkiB, YKpaina

Beryn. CywacHuii eranm MojepHi3allli CUCTEMH OCBITH YKpaiHU mnependadae
aKkTyali3aiilo MiArTOTOBKM MalOyTHIX BYMTENIB MY3MYHOTO MHCTELTBA Ha 3acanax
TBOpYOi camopeaiizallii, pO3BUTKY BJIACHOI KyJIbTypH CTYACHTa Ta WOTO
npodeciiinux skocteil. 1[I 3aBgaHHsA peanizylOThCs 3acobamMu Toa3aayJuTOPHOL
poOOTH, MO € HEBII €MHOI0 YaCTUHOK MpodeciiHOi MiATOTOBKM MaiOyTHIX
BuuTENiB. Bigoma Benuka KUIBKICTh 1HAMBIIYAIBHUX Ta MACOBUX METOIB PO3BUTKY
03aayJAUTOPHOI JISJIBHOCTI MY3WKaHTIB, IIPOT€ B HAYKOBIH JIiTepaTypi He
JOCTaTHLO1 yBaru MPHUAUICHO METONY TBOPUYOi MY3WYHOI jaboparopii, sK HalOUIbII
NEPCIIEKTUBHOTO, Ha TYMKY aBTOPIB.

Meta. Metra poO6OTH — PO3KPUTTS OCOOJUBOCTEH METOMY I103aayJUTOPHOI
TSTTLHOCTI TBOpYA My3WUYHA J1Ta00paTopis, BUCBITICHHS OCOOJMBOCTEH OpraHi3arii.

Marepianu i Meroau. HalBaXJIHMBIIIIUM KOMIIOHEHTOM MY3WYHOI KYJIbTYpH
MalOyTHHOTO BUMTEISI My3UYHOTO MUCTEIITBA € MY3HMYHO-BUKOHABCHKA MISUIbHICTH,
sKa CIpsIMOBaHa HAa PO3BUTOK WOTO MPO(deCiitHUX 1 CreniaTbHUX KOMIETEHITIH.

My3U4HO-BUKOHABCHKa TISUTBHICTh TPaAUIIIITHO PO3MISAAETHCA AK
OTIOCepeIKOBaHA B3a€MOJIisi BUKOHABI (CTY/ACHTA) 1 aBTOpa MY3WYHOTO TBOPY, SKa
CIpsiMOBaHa Ha BIATBOPCHHS, PO3KPUTTSA 1 JIOHECEHHS 10 clyXada XyJAOXKXHBOTO
o0pa3zy, aBTOPCHKOTO 33aJlyMy MY3WYHOTO TBOPY. My3W4HO-BUKOHABCHKA JISIIBHICT
MalOyTHHOTO BUUTENS MY3WYHOTO MHCTEITBA 3IHCHIOETHCS B Pi3HHX (hopmax - B

MPOIIECI SIK ayIUTOPHOT, TaK 1 [103a ayAIUTOPHOT AISIITBHOCTI.
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VYV HaykoBiil JiTepaTypl 3a3HA4a€ThCs, LI0 «I03a ayJAUTOPHA [ISUIBHICTH €
HEBII'€MHOI0 YAaCTHMHOIO SIKICHOT MIATOTOBKM (haxiBIiB 1 OJIHOYACHO PO3IIUPIOE
MOXJIMBOCTI TBOpYOi camopeanizamii ctynaeHtiB »[1]. Jlana cdepa BimoOpaxkae
aKTUBHY YYacTh CTYAEHTIB B IpodeciiiHiii poOoTi miciis 000B'A3KOBUX HABUAIBHUX
3aHSTh BIAMOBIAHO /10 BIACHUX IHTEPECIB.

[HHOBALITHUM BHUJOM 032 ayAUTOPHOI [ISJIBHOCTI CTYJEHTa-My3HWKaHTa B
CydyacCHOMY I€JIaroriyHoMYy BY31 € TBopua jadopartopisi - 00'enHaHHs mpodecioHaiB
OJTHOAYMIUIB (CTYACHTIB 1 BUKJIaAauiB) B cepi MY3MUHOIO MHCTEUTBA 1 KYJIbTYpHU
«JIJIs1 CTBOPEHHSI, pO3pOOKH 1 peasizallii HecTaHAaAPTHUX MEIaroriyHuX 11eil 3acobamu
KyJbTYPHOI, HAYKOBO-AOCIIAHOT TISITBHOCTI ... »

OpranizaniiHo-meToau4yHa podora JgadopaTopii BcepearHi KOJEKTHUBY
OyAy€ThCA 3 yPAXyBAHHAM:

- [JICH 1 3aBJIaHh MY3WYHO-TIPOCBITHUIIBKOT JISTTBHOCTI;

- opraHizamiiHux ¢op™m, IO BU3HAYAKOTh METOAM 1 3acCO0M IEIarorigyHoro
BILUIUBY;

- PI1BHS MIATOTOBJICHOCT1 KOHKPETHOI CIyXaIlbKO1 ayIuTOPii;

- HasIBHOCTI MaTepiaJIbHO-TEXHIYHHUX KOIIITIB.

Heo06xi1HOI0 YMOBOIO MPaBWIBHOI OpraHi3allii BHYTPIITHbO KOJIEKTUBHOT poOOTH
€ BUKOPUCTAHHA K TPYNOBUX (3acigaHHs, 300pH, MPOCIYXOBYBAHHS KOHIIEPTHHUX
HOMEpIB, pemneTHIlii), Tak 1 IHAUBIAYyaJbHUX (GOpM poOOTH 31 CTYJAECHTAMH
(IBauBiTyaIbHI JOPYYEHHS), CIPIMOBAHUX HA PO3KPHUTTS iX JYXOBHOT'O MOTEHINIANY,
PO3BUTOK IHAMBIAYaTbHUX OCOOHMCTICHUX SIKOCTEH, (POpMyBaHHS CTIHKOTO 1HTEpECy
710 TIPOCBITHUIILKOT TiSUTBHOCTI.

OCHOBOIO 30BHIIIHBOI MPOCBITHUILKOI ISIBHOCTI TBOPUYOi JjabopaTopii €
oprafizamis 1 mpoBeJeHHS IH(OOPMAIIHHUX MY3WYHO-TIPOCBITHUIIBKUX 3aXO/IiB,
mporarasja MYy3WYHOTO MUCTEITBA ISl KOHKPETHOI CIyXallbKoi aymauTopii 3a
JIOTIOMOTO0 IITUPOKOTO 3aCTOCYBAHHS TPYMOBHX 1 KOJEKTUBHHX (opM podoTh
(JIeKIiii-KOHIIEpTiB, BEYOPiB, OECia Ta iH.).

CucremMatnyHa TBOPYO-TIPAKTHYHA JISUTHHICTE JIA0OpaTOpii HA OCHOBI 3arajlbHUX

e 1 iX eMOIIMHOTO CHPUHHATTSA JIO3BOJISIE OpraHi3oByBaTH crenupIyHUI
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MICUXOJIOTO-TUJAK TUIHHH IpoIiec. Bin XapaKTePHU3y€EThCS CHHTE30M
KOMYHIKaTUBHOTO, THOCTHYHOIO 1 MPAKTUYHOTO BHUAIB [JISJIBHOCTI, HNPUYOMY
KOMYHIKallisl ~ BUCTyHa€e  CHCTeMOYTBOproorouuM  ¢akropoMm. KomyHikaTuBHA
KOMIIETEHIIiI CIpPSIMOBaHA HAa PO3BHUTOK «HABHYOK TMPOIYKTUBHOTO CIIJIKyBaHHS;
BMIHHS JIOCATATH CBOI IUT1 B MPOIECI CIUIKYBAaHHS; 3/IaTHICTh JO YCIIIIHOT B3a€MO/I11
Ta 1H. » [2]. 3alikaBleHICTb y BHUPILICHH] CHUIbHUX HABYAJIbHUX, TBOPYMX 1
OpraHizalliiHMX 3aBJaHb, a TAKOX MOCTIMHHI B3a€MOOOMIH 3HAHHSIMH, 3ac00aMu
TBOPUOi, JOCHIAHUIIBKOI [ISJIBHOCTI cCHpusie (OPMYBAHHIO AKTHBHOI MO3MUIIT
KO’KHOTO Y4YacHMKa JI0 OCBITI YYHIB PI3HMX BIKOBHUX TPyl B 00JacTi MY3UYHOIO
MUCTEIITBA.

VY 3B'I3Ky 3 MM pPiBeHb OpraHizaiii Ta METOJWKH BUXOBaHHSA B 00'€THaHHSIX
1o I0HOTO TUMY IOCUTh BUCOKHMA.

BaxximBo BiA3HAYUTH, 110 BUKOPUCTAHHS TPAJAMIINHUX JEKIIHHUX (opM mojaadi
MaTepiaiy, ki nepeadadaoTb MOHOJOTUIYHICT Mepeaayl iHpopMaIlii 1 3acBOEHHS 1i
CllyXxadaMH B «TOTOBOMY» BHIJISIZ1, 3aJIUIIA€ ayAUTOPIIO MACHBHOIO 1 BIAMOBIIHO HE
J03BOJISIE il BKJIIOYUTHUCS B OOTOBOpEHHs mpobieMu. Tomy HEOOXiTHOK YMOBOIO
opraHizaiii JisIbHOCTI JJabopatopii cTasio BUKOPUCTAHHS (popM, sKi mepeadadaroTh
JIaJOT1YHICTh, KOMYHIKAIil0O 31 cTyaeHTamMu. Hanpuknaa, My3udHi BIKTOPUHH,
TEMaTUYH1 BeUOpH, Oeciau Ol posuIs, Je ChayXallbka ayJauTopis € piBHOMPABHUM
YYaCHUKOM IPOCBITHUIILKOTO TIPOIIECY, a TaKOXX KOHIIEPTH-OECITU 1 AUCKYCIHHI
KOHIIEPTH, SKI BHKOPHUCTOBYIOTH [1aJIOT, MAalTh CBOi 0COOJHBOCTI IMOOYIOBH.
30kpeMa, KOHCTPYKIli BHUKJIQAy Marepialy B KOHIEPTI-pO3MOBI OyIyeThcs 3a
MPUHIIMIIOM 3MIHIOBAaHUX B3a€MOTIOB'SI3aHMX OJIOKIB, TOOTO YEpryrOThCS PO3IUIH
MY3UYHOTO BHUKOHABCTBAa SIK TEPIIOOCHOBU 1 CIOBECHOTO iHGOpPMYBaHHS, € IX
MOCJIITOBHICTh 1 YacTKa MOXYTh OyTH PI3HOMaHITHUMH 3aJI€KHO Bil O0'€KTHBHHX
nejarorivHuX ymoB peanizaiii. [lpu 1mpomy 000B'sI3KOBa MEPBUHHICTH, IUTICHICTH
3BYYaHHS MY3UYHOTO pernepTyapy.

[Ipu BimOOpi MYy3WYHO-UTIOCTPATUBHOTO MaTepialy HEOOXITHO KepyBaTHUCS
cremiaabHUMu KputepisiMu. OTHUM 3 BOXKJIMBUX KPUTEPIiB € HOCTYMHICTh MY3UYHOT

MOBU. TiUIbKM 3po3yMiIa My3MKa MOXE BUKJIMKATH O€3MOCEpeNHil BIATYK Yy
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cinyxauiB. Kpurepiii nepenbayae sICHICTb, SICKPaBICTh MY3UYHHX XapaKTEPUCTHK,
CIIOBECHE TMOSCHEHHs 11 3MICTy. BiH BH3Hadae BinOIip TBOpPiB, HAMOLIBII MOBHO
BiJ0OpakaroTh XapaKTePHHU KOJI0 00pa3iB JJIsl JAHOTO KOMITIO3UTOPA.

HacTtynHuM BaXJIMBUM KpUTEPIEM € >KaHPOBUW KpHUTEpPi. BIH BU3HAYAE
HasBHICTh B TEMaTHYHOMY Iapi MY3UYHUX TBOPIB O3HAK, 3HAWOMHUX CcCllyXayaM
*aHpiB. SIckpaBa >KaHpPOBICTH JomoMara€e OUIbII SICKPaBO 1 JOCTYNHO CHPUWMATH
3MicT Oeciau.

le oaun xkputepii y BLAOOPI MYy3WYHOrO MaTepialy - KpuUTepid
PO3UJICHOBAHOCTI, TMOJIETIIYE MPOCTEKYBAHHS THUMYAcCOBOTO PO3TOPTaHHS TBOPY. Y
MY3HIll, OCOOJMBO IHCTPYMEHTAJbHOI, PO3YJICHOBYBaHHSI HaOyBae BEIMKOIO
3HAYCHHsI I SICHOCTI CHPHUHSATTSA, JUIS JOBEISHHS MY3UKH IO Ciyxada, s
PO3yMIHHS CEHCY.

Hactynnuii kputepiii - kputepiit aHanoriii. HaByanbHi MOKJIMBOCTI pi3HOTO POAY
aHaJIOTid B MY3WYHOMY MHCTEITBI, B PI3HHX BHJaX MHCTEITBA JaBHO 3BEPHYJIH Ha
cebe yBary. My3u4Hi TBOpH, BiIOMPAIOTHCS 3a IIUM KPUTEPIEM, 3ICTABISIOTHCA HA
OCHOBI 1HTOHAIIHHOTO, TapMOHIMHOTO CIHOPIAHEHOCTI, BUKOPUCTAHHS TMPUHAOMIB
CTHUIII3aIlll, ITUTYBaHHS.

[Tomyk iHdopMmariiiinoro Marepially 10 MY3WYHHUX TBOPIB BIATOBITHO 0O
BUIIETICPETIYCHUMH KPUTEPIIMU  CIIPUSE PO3IMIUPEHHIO KPYro3opy YYacHHKIB,
BMIHHIO CKJIaJIaTH KOMIIO3UIif0 (OpPMH, a YCBIIOMJICEHHS BaXJIMBOCTI MOBHOI
JIEKTOPCHKOT JISIBHOCTI JUII MaOyTHBOI MPAKTUYHOI POoOOTH CTa€ ISl CTYACHTIB
CBOEPIIHUM CTHUMYJIOM IS BHUCTYIy Ha KOHIIEpTaXx B SKOCTI Beayuux. Tomy
0COOJMBOI yBaru 3aciIyrOBY€ BiJIIpAI[IOBaHHS TEXHIKM BUKOHABCHKOI 1 CIIOBECHOT
mojadl Marepiaiay, HEOOXiHAa B MPOBEACHHI OECi 3 MY3WMKH Ta CYMDKHHMX BHJIaX
MUCTELTBA, B BHKOHAaBCbKMX IIOKa3ax 1 TMOSCHEHHSIX, KOMEHTapi JO0 HHUX, B
OoOTpyHTYBaHHI CBO€I IHTEpHpeTarii Ta OIiHIOBAaHHI BJIACHOTO BHKOHAHHS - aHaJi31
nepeBar abo HeJIOIKIB.

baxxanns OpaTu ydacTh B KOHIIEpTaX TBOPYOi JlabopaTopii Bce OLTBIIOT KITBKOCTI
CTYJIEHTIB TpuBeNa M0 HEOOXITHOCTI OUTBII PETENBHOTrO BiAOOPY UTIOCTPATHBHO-

BUKOHABCHKOI'O0 MaTepially. IPUYOMY HaMH BPaxOBYBAJIOCS HE TUIBKU BIATOBIIHICTD
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MY3UYHUX TBOPIB KOHKPETHINA TEMaTHUI[l KOHLEPTIB, a W AKICTh BUKOHAaHHS (TOOTO
BUKOHABChbKAa MANCTEPHICTh YYACHHKIB, X apTUCTU3M 1 €MOLIMHICTH). MICI TaKOTO
«KoHkypcHOro BiA0OpY» y4acHHKHU jJabopaTopii OUIbII CEplo3HO MOYaI MIAXOAUTH
0 BIIACHUX BHUCTYIIB. TapMOHIMHE TMO€JHAHHS BUKOHAHHS 3 3MICTOBHUMH
CIIOBECHUMHM KOMEHTapsSIMU JO3BOJISLIO CTBOPIOBAaTH HEOOXiIHY armocdepy B
KOHLEPTHIN ayauTOpii, BCTAHOBIIOBATH KOHTAKT 31 cllyXayaMu; poOMIO MY3UYHUU
Marepian OUTbII JOCTYIHUM, HIABUILYBaJIO €()EKTUBHICTh MPOCBITHUILKOI poOoTH. B
pe3yabTaTi KOHIIEPTHO-TIPOCBITHUIILKA JISUIBHICT, HaOyBajia Bce OUIBIN HUTICHUI
XapakTep, a il eMOIIHHO-TIO3UTUBHUIM (OH 3a0e3medyyBaB 3alliKaBJICHE CTaBJICHHS
CTYJICHTIB JI0 I€T A1STTLHOCTI.

Branuii koHIEpTHHI BUCTYI a0o0 Oecijila mpo MY3HWKY BHKJIMKAIHd B yYaCHUKIB
CTaH pajJoCTi, CMOIIWHOI 3aXOIUICHOCTI, CHPHUSIN 3aKPIIJICHHIO TO3UTHUBHOI
YCTAaHOBKH, CHPHSUIM CTUMYJIFOBAaHHIO TIOTPEOM B CIUIKYBaHHI «4epe3 MY3UKY»,
CTBOPIOBAIM TEPEAYMOBH JUIS PO3BUTKY II€AaroriyHUX 3Ji0HOCTEH CTYICHTIB.
BifcyTHICT MOCTITHOTO KOHTPOJIIO 1 OMIKM 3 OOKY MeJaroriB CHpusja PO3BUTKY
1HIIIaTUBY, aKTUBHOCTI 1 CAMOCTIHHOCTI MaOyTHIX BYMTEIIB My3UUYHOT'O MHUCTEIITBA
- BOHU BUMJIMCS CAMOCTIMHO MHCIIHTH 1 JISITH, B pe3ybTaTi 4oro ¢GopMyBaiu OUIBII
CEpi03HE CTAaBIICHHA /10 BUKOHYBAaHO1 pOOOTH 1 BIACHOTO CAaMOBJIOCKOHAJICHHSI.

BucnoBku. Takum yuHOM, mpodeciiiHe CTaHOBJICHHS MalOyTHHOTO BUWTENS B
paMKax TBOpPYOi MY3W4HOI Jlabopatopii OaraTto B 4OMy 3aJIeKUTh Bl Opraxizarii
HaBYaJbHOI NISUTBHOCTI, IO Tepeadadyae BUCOKUM PIBEHb CaMOPETYJIAIil, BMIHHS
BHUSBJISITH ONTHMAaJbHI 3acCO0H JOCATHEHHS ITOCTABJICHUX IIJIEH, 31CTABISATH KIHIEBUI
pE3yNbTAT MiSUTBHOCTI 3 11 MeTor0. CHHTE3yI04UH B COO1 MIKIPEMETHI 3B'SI3KY 3 yCiX
JTUCHUIUTIH TIPEAMETHOI IIJATOTOBKH, TBOpYA J1a0OpaTopis CIPHUSE PO3IMIUPEHHIO

Kpyro3opy, (OpMyBaHHIO MPOCBITHUIILKOI CHPSIMOBAHOCTI OCOOMCTOCTI CTY/EHTIB,
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TEOPETUYHUM OI'JISAJ] CYYACHUX METOJUK
OLIHIOBAHH4 PIBHA BOJOAIHHA IHO3EMHOIO MOBOIO

Beaunuko Ouiena OQuexcanapiBHa

CTaplIMi HAYKOBUH CIIBPOOITHHUK

Kamyk Katepuna BacuiiBHa

CTaplIMi HAyKOBUH CIIBPOOITHUK

Hoaimyk Ouabra BikTopiBHa

HAyKOBUH CHIBPOOITHUK
HaBuanbHO-HayKOBUI LIEHTP 1HO3EMHUX MOB
HanionanbHuil yHiBepcuTeT 000pOHH YKpaiHH
iMeH1 IBana YepHAXOBCHKOTO

M. KuiB, Ykpaina

Beryn/Introductions. Ha cydacromy erami pedopmyBanus 30poiiHux Cui
VYkpainu, 110 3yMOBJICHO ii 30BHINIHBO-TIOJNITHYHUM KypCOM, TIOCTAa€ HarajibHa
norpeda TOCHJICHHS Ta YJOCKOHAJICHHS CHUCTEMHU IHIIOMOBHOI ITiIITOTOBKU Ta,
BIJIMOBIIHO, CUCTEMH OIIIHIOBAHHS PIBHS BOJIOJIIHHS 1HO3€MHOI) MOBOIO OCOOOBOTO
ckiany 36porHux Cun VYkpainm Ha ocHOBiI cranmaptiB HATO. 3nanHs Ta
BUKOPHUCTAHHS 1HO3EMHHMX MOB Y CIYXOOBii JissibHOCTI odimepiB HabyBae
0COOJIMBOTO 3HAYEHHS Ta HEOOXITHOCTI. [locmneHHs poJii 1HITOMOBHOI MIATOTOBKHU
BIiChKOBHX (haxiBI[iB 3yMOBJIIOIOTh YNHHHUKH SK 30BHIIIHBOTO, TaK 1 BHYTPIITHBOTO
XapakTepy, a caMe: 3aBJaHHS €BPOATJIAHTUYHOI IHTerpailii, YMOBH yd4acTi Yy
MDKHApOJHUX OMepaligx 3 MiATPUMaHHS MHPY 1 O€3MEeKH, BUMOTH KEPIBHHX
nokymeHTiB 30poitanx Cun Ykpainu [1-3] Ta iH.

Hins po6orn/Aim. IlpoanamizyBaTu cydacHi METOAMKH OIIHIOBAHHS PIBHS
BOJIOJ[IHHSI 1HO3€MHOI0O MOBOIO 0c00oBoro ckmany 30poinux Cun VYkpainw,
3MIACHUTH TOPIBHSUIBHHUM aHaJi3 CUCTEMHU OIIHIOBAHHS PIBHS BOJIOIHHS 1HO3€MHOIO
MOBOIO 0CO00BOTO ckiany 30poinHux Cun YkpaiHu BIANOBIAHO 10 CTaHAAPTIB
HATO STANAG 6001 Ta cyuacuux mixaapoguux tectiB: [ELTS, TOEFL, ECL.

Marepiaau i merogu/Materials and methods. V mocmiakeHHI BUKOPUCTAHO

CUCTEMHHI aHali3, MOPIBHSIHHSA, Kiacudikallisi, y3aralbHEHHS Ta CUCTeMaTHh3allisl.
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Pe3yabraTu Ta o6roBopenHsi/Results and discussion. OuiHroBaHHS piBHA
BOJIOJ[IHHSI 1HO3EMHOIO0 MOBOIO BIMCBKOBOCITY>K00BIIB 30poiiHux Cun Ykpainu, sk i
MOBHAa MIATOTOBKA BIMCHKOBOCTY>KOOBIIIB 3arajioM, 3IIHCHIOETbCS y BHUIIUX
BIMIChKOBUX HAaBYAJILHUX 3aKjaJax Ta BIMCHKOBUX HAaBUAJBHUX MIAPO3/LIaX 3aKJIaiB
BUIOT OCBITH, SK BHJ KOHTPOJIO B yMOBaxX HaBUaJbHOTO MPOIECY, Ha Kypcax
1HO3eMHUX MOB TNIPY BHIIMX BIACHKOBUX HABYAIBHUX 3aKjajax 1 BIACHKOBUX
MIIpOo3AUIaX BUIIUX HABYAIBHUX 3aKkjiafiB (y TOMY YHCII 3a KOPJOHOM), TakK 1 3a
MICIIEM JTUCIIOKAI[li OpTraHiB BIICHKOBOTO YIIpaBiiHHS, BIICHKOBUX YAaCTHH 1 YCTAaHOB,
0e3 BiIpUBY BICHKOBOCTY>KOOBIIIB BiJl BAKOHAHHSI CIIY>)KOOBHUX 000B’SI3K1B.

Mosue TtectyBanHs y 3CVY B3AIUCHIOETBCS 3 METOK BHU3HAYCHHS PIBHS
BOJIOJIIHHSI 1HO3EMHOIO MOBOIO BiiicbkoBocnyxkOoBIsiMu 3CY. BinmoBimHo 10
HOPMAaTHBHO-TIPABOBUX JOKYMEHTIB YKpaiHnu [4, 5] piBeHb BOJIOJIHHS 1HO3EMHOIO
MOBOIO — II€ CYKYIIHICTh MOBHHMX 3HaHb, MOBJICHHEBUX HaBHUYOK, BMIiHb Ta
KOMIIETEHITI/, 110 BU3HAYaA€ 37aTHICTH 0COOM J0 ii MPaKTHYHOTO BUKOPUCTAHHS. Y
cucteMi MiHicTepcTBa 00OpOHM VYKpaiHM 1€l pPIBEHb OIIIHIOETHCA 3a IIKAJIOH
CTaHJAPTU30BaHUX MOBJICHHEBUX PIBHIB, SKI BIIMOBIIAIOTH PIBHSIM MOBJICHHEBOT
KoMrteTeHIlii 3a MoBHUM ctanaaproM STANAG 6001.

Cepen TecTiB, 5Kl BUMIPIOIOTh PIBEHb BOJIOJIHHS aHTJIIHCHKOI MOBOIO, BiIOMIi
taki sk Opurancekmii IELTS (the International English Language Testing System),
10 BU3HAYA€ PIBEHb BOJIOJIHHS 1HO3EMHOIO MOBOIO KaHIWJATaMHU, SKi OaKaroTh
BUMTHCS 200 TpaIfoBaTH B IHIIMX KpaiHaxX, JIe MOBOKO CHUIKYBaHHS € aHTJIMCBHKA.
IELTS Busnaerbcs 6inbine, Hixk 6000 opraHizaifisiMu 1Mo BCbOMY CBITOB1, BKIIOUAIOUU
VHIBEPCUTETH, OPTaHHU JIEP>KaBHOTO YIPABIIHHSA Ta eMIirpaimii, a TaKoX IHITUMU
ypsanoBumu oprasizanigsmu. Tect |[ELTS mae MikHapogHO 30piEHTOBAaHUN KOHTEHT,
mo nepeadavae BUKOPUCTAHHS PI3HUX AaKIEHTIB TiJ] Yac ayAiloBaHHA Ta
BUKOPHUCTaHHS B TECTOBUX Marepiajax pPi3HUX BapiaHTIB aHTIIIMCHKOT MOBH B 1HIIIMX
BUJIaX MOBJICHHEBOT AistbHOCTI. Tect IELTS po3pobasieThest CBITOBUMH €KCTIEpTaMu
3 MOBHOTO OIIIHIOBAaHHS Ta MATPUMYETHCS TPOrpaMaMH TPOBEICHHS HAYKOBUX

JIOCIIIPKEHB 100 3a0€3IeUYeHHs BAITHOCT]I MOBHUX TECTIB.
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®opmat MiKHapogHoro MoBHoro tecty |ELTS mae nBa momyni Ha BuHOip —
aKaJeMIYHUM Ta 3arajJbHUi. AKaJeMIYHUH MOAYJb OOMpalOTh KaHAUAATH, SIKI
O0aXaroThb BYUTHCS Ha PIBHI HICIASAUIUIOMHOI OCBITH, @ TaK0X MarOTh Ha METI
NepeBIpUTH MpodeciiiHuil piBEHb BOJOAIHHS 1HO3EMHOIO MOBOIO. 3arajibHUl MOAYJb
o0UparoTh KaHAUAATH, SKI OaKalTh €MICPYBAaTH /0 AHIJIOMOBHHMX KpaiH. OOuaBa
MOAydi Tiepen0adaroTh MPOXOKCHHS TECTy 3 YOTHPhOX BHUAIB MOBJIECHHEBOI
JISUTbHOCTI: ayA1l0BaHHS, YATAHHS, TUChbMa Ta TOBOPIHHA. AYAIIOBAHHS W TOBOPIHHSA
JUIA TBOX MOAYNIB € OJHAKOBUMH 32 CBOIM 3MIiCTOM, CBOEIO YEProl0, YHTAHHS Ta
MUCHMO MalOTh PI3HWA KOHTCHT. AYAiIOBaHHS, YHTAHHS, MMHCHMO IPOBOJATHCS B
OJIVH JIeHb, a TOBOPIHHS BiI0YBA€THCS 3a CIM JIHIB /10, a00 MICJIsl MPOBEICHHS THIITUX
BUJIB MOBJICHHEBOI JisSUTBHOCTI. YCHY 4YacTHHY INpHMae eK3aMeHaTop, 1 BOHaA
3aMKUCYETHCA. ICITUT MOXKE MPOXOJHUTH SK y IMAlepoBOMY, TaK i B KOMIT IOTEPHOMY
BapiaHTax.

Tect IELTS o1iHIOETHECS 3a JI€B’SITHOAJBHOIO IIKAJIOK, ¢ KOXXKHUM Oai
BIJITTOB1/Ia€ IEBHOMY PIBHIO 3HAHHS aHTIIMCHKOI MOBH.

Awmepukancekuii Tect TOEFL (Test Of English as a Foreign Language)
CTBOPEHMI JJIi BU3HAYEHHS PIBHS PO3BUTKY IHIIOMOBHOI KOMIIETEHTHOCTI
KaHJIUJATIB, K BUBYAIOTh AHTJIIHCHKY MOBY SIK 1HO3eMHY. Pe3yibTaT mpoxomKeHHs
tectry TOEFL HeoOXimHMI [ BCTYIY 1HO3EMIIIB 10 HaBYAIBHUX 3aKJIAJiB,
BKJIIOUAIOYM 3aKJIau HeaHrJIoMOBHUX KpaiH. 3 2005 poky ¢opmar tecty TOEFL
Mai’ke TOYHO KOIIIOE CTPYKTYpy (TecTyBaHHS BiOYyBa€ThCS 3a YOTHPMA BHUAAMU
MOBJICHHEBOI JISUTBHOCTI: ayAilfOBaHHS, YATAaHHs, IMUChbMa Ta TOBOPIHHS) 1 CHCTEMY
ominok icnuty IELTS. Icuye mekinbka Bepciii TecTy: mamepoBuii BapianT (Paper-
based test (PBT)), xomm’rorepumii Bapiant (Computer-based test (CBT)) Ta
inTepHet-BapianT (Internet-based Test (iBT)). Ha croromni octanHiii BapiaHT
BBAXKAETHCA KpallMM OaratbMa BHUINMMH HABYAITHHUMH 3aKJIaJlaMU CBITY, OCKUIBKU
BiH BKJIFOYA€ 3aBJIaHHS HE TUIBKU 3 YWTAHHS, ayJIIOBaHHS, MUCbMa W TOBOPIHHS, a
TakoX ¥ komOiHoBaHi 3aBHanHsA. Tect TOEFL omiHOETHCS 32 cTOOATBEHOTIO MITKAJIOK0.

Tect ECL (European Consortium for the Certificate of Attainment in Modern

Languages) — riiobaibpHa €BpoIreiichbka CUCTEMa OIIIHIOBAHHS MOBH, sKa Iepeadadae
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aKpeAUTAIlI0 32 MOBHUMH 3110HOCTAMHM 3a PIBHSAMHU BiJ 0a30BOro 10 JOCKOHAJIOTO
piBHs BosiofiHHS MoBoto. ECL HalfuacTiilie CKJIafatoTh 3 METOIO OTPUMAHHS BUCHUX
3BaHh HAaYKOBHMH Ta HAayKOBO-TIeJaroriyHuMH mpairiBaukamu 3BO, Bctymy 10
€BPOIEHCHKUX 3aKJIa/liB OCBITH, MPALICBJIAIITYBAHHS B YKpaiHi Ta 32 KOPJAOHOM.

[cnur ECL nosHicTiO y3romxyetbes 13 cucreMoro CEFR (Common European
Framework for Reference), sika Oyna cnenianbHO po3po0ieHa Ta BUKOPUCTOBYETHCS
y €Bponeiickkomy Coro31 JIJIsl OL[IHKUA PIBHS BOJIOJIHHS 1HO3€MHOIO MOBOIO, IUISIXOM
CIIBCTaBJICHHS HAaBHYOK TECTOBAaHMX 3 IMeBHMMH Kpurtepismu. B cuctemi CEFR
po3pi3HAOTH Tpu Kareropii (A, B, C) BoJIOJIHHS 1HO3EMHOIO MOBOIO, KOKHA 3 SIKUX
Mae JBa PiBHI BOJIOJIHHS 1HO3eMHOIO MOBOKO (0azoBuii Al, comianizoBanuii A2;
noporoBuii Bl, mnoporoBuii mnpocynytuii B2; mnpodeciiinoro Bomoginus Cl,
nockoHanuit C2). VYV KOXHIN Kateropii OI[HIOITBCA Takl BUIA MOBJIEHHEBOT
TISUTBHOCTI, SIK ayJiFOBaHHS, YUTaHHS, IUCBMO Ta TOBOpiHHA. Jl0 KOXHOro 3
3a3HaYCHUX PIBHIB € 000B’SI3KOBOIO OI[IHKA BOJIOJIHHS JIEKCUKOIO (aHrj. vocabulary
control), ¢ponerukoro (aura. phonological control), opdorpadiero (anrn. orthographic
control), rpamarukoro (arri. grammatical control) ino3emHoi MOBH.

Exzamen ECL mepeBipsic BMIHHS CHIUJIKYBaTHCS B YCHIM Ta MUCHMIN dopmax
MIOJHS 3 MPAKTUYHOIO, MPOQECIHHOI0 Ta OCOOMCTOI METOI0 Ha PI3HUX CTYIEHAX
cknagHocti. OcobmuBicTio ECL € T1e, mo TecToBaHuWii MoOXXe 0OpaTu BUIU
MOBJICHEBOI JISUIPHOCTI 3a SKUMHU Oyie OIlIHEHUH.

IIpu omiHtoBaHHI PIBHSA BOJIOJIHHS 1HO3EMHOKO MOBOIO OCOOOBOTO CKJIAIy
30poitanx Cun YKpaiHH BUKOPUCTOBYIOTh CTaHAAPTU30BaHI TECTH pPO3pOOJIEHI
BimmoBimHO 10 MoBHoro cranmapry HATO STANAG 6001. STANAG
(Standartization Agreement — yroam 3i craHmaptuzamii) — odimiiiHO odopMIeHI
yroau MixX Kinbkoma abo yciMma kpainamu — ydacHutssiMu HATO mipo mpuitHATTS 4u
BHKOPHCTaHHS OJTHAKOBOT'O a00 aHAJIOTIYHOT0 030pOEHHS, BIHCHKOBOTO 00JIaTHAHHS,
aMyHiIlii, MalfHa, a TaKOXX OMEPATUBHUX, TUIOBUX Ta aJAMIHICTPATUBHUX TPOIEIYP.
[TpuctaBka 6001 o3nauae, mo manmiit STANAG periamenTye came MUTaHHS MOBHOI
MIATOTOBKHA OCOOOBOTO CKJIATY.

Y 3C Vkpainu opranizauis Ta MPOBEICHHS MOBHOIO TECTYBaHHS
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pEeTJIaMeHTYEThCSI BHUMOTaMH HHM3KHM KEpIBHUX JIOKyMEHTiB, a came: Hakazom
MinicrepctBa oOoponu VYkpainu Big 01.06.2019 Ne267 “IIpo 3arBepaKeHHs
Konneniii mMoBHOI MiATOTOBKM ocoboBoro ckiany 360pornux Cun”; Hakxazom
MinictepctBa oboponu Ykpainu Big 08.08.2019 Ne “IIpo ocHOBHI 3acajau MOBHOT
MIATOTOBKM 0COOOBOTrO CKJagy y cucTeMi MiHicTepcTBa 000poHM YKpaiHu™;
Hakazom MinictepctBa 060oponu Ykpainu Bix 17.05.10 Ne 250 “IIpo 3atBepaxkeHHs
[lonoxeHHss mpo Kypcu 1HO3eMHHX MOB y 30poitHux Cuiax Ykpainu”, Hakazom
Minictpa o6oponu Ykpainu Big 08.01.14 Ne 4 “IIpo meroamuHi pexomeHaamii 3
NPOBEJICHHS MOBHOTO TECTYyBaHHs y cucteMi MiHicTepcTBa 000poHU YKpaiHu™.

TectyBanns 3a cranpmaprom STANAG 6001 npoBoguTbes y Mexax
CTaHJAPTU30BAaHUX MOBJICHHEBUX PIBHIB, SIKI BIIMOBIIAIOTH PIBHSIM MOBJICHHEBOT
kommeTeHTHocTi, a came: CMP 0 (BiacytHicts mpaktuuHoro BmiHHs); CMP 0+
(3aBuenuii mi"imym); CMP 1 (BuwxuBanus); CMP 1+ (Bwxusanus +); CMP 2
(Oynkuionaneuuit), CMP 3 (Ilpodeciiinmii).

TectyBanns 3a cragmaprom STANAG 6001 na BusHauenns CMP-2
(BimmoBimHO BUMOTr a0 pedopmyBaHHS 3CVY) MPOBOASATHCS JTBOPIBHEBUM TECTOM
(pieeab CMP-1, CMP-2), sikuii OXOIUTIOE YOTHUPH BUIU MOBJIECHHEBOI IISJIBHOCTI:
ayJilOBaHHS, TOBOPIHHS, YHMTAHHS Ta MUCHMO. 3aBJIaHHS [JIi TECTyBaHHS 3a
craggaprom STANAG 6001 y 3C VYkpainu po3poOnsitoTbesi HaBuanbHO-HAYyKOBUM
IIEHTPOM 1HO3eMHUX MOB HarmioHalibHOTO yHIBEpCUTETY 0O0OpOHU YKpaiHu
imM. IBaHa YUepHAXOBCHKOTO.

daxiBIll MEHTPY 3a3HAYAIOTH, IO XaPAKTEPHOIO OCOOIUBICTIO, sIKA BIAPI3HAE
JaHHY METOJIMKY T€CTYBAaHHS BiJl IHIIHMX € Te, 110 JO YBaru He OepeThCs MOIepeTHIN
J0CBiN BHBYEHHS iHO3eMHOT MoBH. Merta TtectyBanHs HATO STANAG 6001
MOJIATa€ B OIIHII BMiHb TECTOBAHOTO BHKOPHUCTOBYBATH I1HO3€MHY MOBY B
1HIIIOMOBHOMY cepenoButi. Lle TecTyBanHs He 0a3yeThcsl HA MpOrpami HaBYAITBHUX
KypciB, a0 IHIIUX OCBITHIX MporpamMax, OCKIJIbKH HOTO OCHOBHA METa TIOJISITAaE HE B
MepeBipIli 3HAHHA OKPEMUX aCTeKTiB MOBH, HAIPUKJIIA], TPAMATHKHU, JEKCUKH TOIIIO, a
y BU3HAYEHHI PiBHS BOJIOJIIHHS 1HIIOMOBHOIO KOMIIETEHTHICTIO B IiIomMy [8].

BucnoBku/Conclusions. Skmo nopiBHoBatu tectyBaHHI HATO STANAG
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6001 3 mocmimxenumu y crati mibkHapoaHumu tectamu |IECL, TOEFIL, ECL 1o
MO>XHa 3pOOMTH TaKl BUCHOBKHM: y KOXKHOI 3 JIOCHII)KYBaHHUX TECTIB CBOs IIKaja
OI[IHIOBaHHS, KpUTEpii, Ta BHU3HAYCHI pIBHI 3HAaHb 1HO3eMHOi MOBH. Bci BoOHM
OXOIUTIOIOTh TaKl PiBHI MOBJIEHEBOI MISUIBHOCTI SIK TOBOPIHHS, MUCHMO, YUTAHHS,
ayniroBanHs. IECL, TOEFIL, ECL moxyTs npoBoautuch auctaHuiino. Ha manuit
yac HaBuanbHO-HAyKOBUM LEHTPOM 1HO3EMHUX MOB HalllOHaJbHOTO YHIBEPCUTETY
o0opoHn VYkpainu M. IBaHa YepHIXOBCHKOrO po3pOOJSETHCA MNPOrpaMHe
3a0€3IeueHHsI, sIKe I03BOJIUTh Y MailOyTHboMy ckiianatu TecT HATO STANAG 6001
JUCTaHIiHO. BiAMOBIIHO MOXKHA CKa3aTH, 110 METOJMKA OI[IHKU PiBHS BOJIOAIHHS
1HO3eMHOI0 MOBOIO BianoBigHO 10 craHgapty HATO STANAG 6001 moBHICTIO
BIJINOB1/1a€ MI’XKHAPOJHUM BHUMOTaM II0/I0 IHIIOMOBHUX KOMIIETEHTHOCTEH Ta, OKpPIM
IILOTO, BPaXOBY€ BIMCHKOBY crieli(iky Ta MOBHICTIO aJanTOBaHA JIS OI[IHKHA PiBHSA
BOJIOJIIHHSI 1HO3EMHOIO MOBOIO, HEOOXITHOTO IS JOCSITHEHHS B3a€EMOCYMICHOCTI 3
kpaiHamu-wienamu HATO.

JlocmipKeHHsT 3 JJaHOi MPOOJIEMATUKH J1aJi0 MOXKJIIMBICTh CTBEP/KYBATH, IO
TECTYBaHHS 3 1HO3eMHO1 MOBH BiamoBigHo a0 ctaHmapTiB HATO STANAG 6001
3QIMIIAETBCS CHOTOJHI JIEBUM Ta €(OEKTUBHUM METOJIOM OIlIHIOBAaHHS PiBHSA
BOJIOJIIHHS 1HO3EMHOI0O MOBOIO ocoboBoro ckiany 3C Vkpainu. BoHo nae
MOXJIMBICTh B JOCTaTHRO OOMEXKEHHH TepMiH, OO0 ’€KTHBHO, 3a ycCiMa BHUIaMHU
MOBJICHHEBOI JISUIBHOCTI Ta BPaXOBYHOYHM BIWCHKOBY cHelu]iKy OIIHUTH PIiBEHBb
3HaHHSA 1HO3€MHOi MOBH BIMCHKOBOCIYKOOBIIIB. IlepcriekTuBOIO MOAAIBIINX
HAayKOBHUX JOCIIIKEHb MO)Ke OyTH TOTIMOJICHE BUBUYCHHS IHUTaHb BIOCKOHAJICHHS
METOJWKH OIIIHIOBAaHHS PiBHS BOJIOAIHHS I1HO3€MHOIO MOBOIO OCOOOBOTO CKJIady

30poitanx Cun Ykpainu.
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OCOBJIMBOCTI ®OPMYBAHHS EKOJIOTTYHOI KYJIBTYPU
IIKOJIAPIB KPI3b IPU3MY EKOJIOTTYHOI OCBITH

I'epacumenko Jlronmuia bopucisaa
KaHAUJAT MeAaroriyHuX HayK, JOLCHT

K3BO «PiBHeHCBKAa MeauuHa akajemis» POP
M. PiBHe, Ykpaina

Berym./Introductions. TIpoGiema ekoOriyHO OCBITH € OJHIEIO0 13 HAWOLIBII
aKTyanpbHUX y cydacHuil mepion. Ilepm 3a Bce, 1€ TOSCHIOETHCS THM, IO
BUpIIIATBHUM (AKTOPOM SIKICHMX 3MIH Yy JOBKULT, 30€peXeHH1, BIATBOPEHHI Ta
NPUMHOXKEHHI TPUPOAHUX OararcTB YKpaiHM € JIFOJIMHA, SKa 3/J1aTHa 3MIHUTH CBOE
CTaBJICHHS /10 IPUPOAM 13a0€3MEUUTH TICHY CITIBIPALIIO 3 HEIO.

B ymoBax rio0anbHO1 €KOJOT14HOT KPU3HU 3pOCTaE 00’ €KTUBHA HEOOXIIHICTD Y
IPOMAJSHUHI, 10 BOJIOJIE TPYHTOBHMMH 3HAHHSAMH, 3IHCHIOE aKTUBHY
IPUPOJIOOXOPOHHY  JISUTBHICTh, YCBIJOMJIIOE OCOOHCTY  BIAMOBIAQIBHICTH 32
30€peKEeHHS MPUPOJTHOTO PI3HOMAHITTA. BakauBe 3HAYECHHS Y €KOJIOTIYHIA OCBITI
MOJIO/II HAaNeXKUTh 3aKJaJlaM OCBITH, Yy SKHUX CTBOPIOIOTBCA 3acaJi HOBOTO
€KOJIOTTYHO T'PaMOTHOTO THITy OCOOHCTOCTI, IO KEPYETHCS Y CBOIM ISIIBHOCTI
NPUHIIMIIAMH TIPUPOIOIICHTPUZMY.

Mera poboru./Aim. MerTo HAIIOrO IOCIHIIKEHHS OylI0: BH3HAYUTH
0COOJMBOCTI (pOpPMYBaHHS E€KOJOTIYHOI KYJIBTYPHU, CTBOPUTH THIIOJIOTIIO IIKOJISAPiB
Kpi3b MPHU3MY €KOJIOT1YHOi OCBITH, pPO3POOUTH, TEOPETUYHO OOTPYHTYBATH 1
€KCIIEPUMEHTATBHO MEePEBIPUTH METOIUKHU €KOJIOTTYHOTO CIIPSIMYBaHHS.

Marepiaaun Tta meroau./Materials and methods. Pi3ni acnektu mpooGiiemMu
€KOJIOTIYHOI OCBITH 1 JOPMYBAHHS €KOJIOTTYHOI KYJIBTYpH PO3TIIAIATIUCH y mparsx H.
M. bibuk, O. M. BepoOumnwskoro, B. I. Bepnancekoro, B. P. Impuerxo, M. M.
KucensoBa, B. C. Kpucauenka, O. 1. Canxrocekoro, T. 1. Cypaserinoi, M. @.
Tapacenka, B. B. UepBoHenpkoro Ta iH.

Humu  po3poOmsuiich 1 MepeBIpAIUCh Ha TMPAKTUIL OKPEMi HAMpPSMKH

okpecieHoi npobiemu. Exkonoriuna KynbTypa po3risiaiach sIK CYKyIHICTb MEBHUX

166



JIif, TEXHOJIOT1 OCBOEHHS JIIOAMHOIO IPUPOIH, K1 3a0€3MeUyI0Th CTIMKY PIBHOBAry
y CHCTEMI «II0IMHA—TOBKULISH) Ta SIK TEOPETHUYHA Tally3b 3HAHb PO MICIIe JTIOUHU Yy
Oiocdepl. Y OUIBIIOCTI Tpallb, NPUCBAYCHUX EKOJOTTYHINA OCBITI, iX aBTOPU HE
CTaBJIATh Tepel co00 MeTH IudepeHuIioBaHOro OOJIKY IIKOJSPIB 32 PIBHEM
PO3BUTKY iX €KOJIOTIYHOI KyJbTYpH. TOMY BUKOPUCTaH1 HAMU METOJIU (TEOPETUYHUN
aHai3 JpKepes npoOJieMH, COLIONOTIYHI Ta pEeUTUHIOB1, BUBUEHHS Ta aHaji3 JI0CBIY
OKPEMHX T€JIaroriB 1 KOJIEKTUBIB, ME€JaroriyHe CIIOCTEPEKEHHs, 0ecifja, aHKeTyBaHHS
KJACHUX KEpIBHUKIB Ta YYHIB, COLIIOMETpIs KJIACHUX KOJEKTUBIB, (QOpMyrOUuuit
eKCIIEPUMEHT I0JI0 TMOJOJAHHA HU3BKOTO DIBHS PO3BUTKY E€KOJOTIYHOI KYIbTYypH
HIKOJISIPIB, CTAaTHUCTUYHA OOpoOKa EKCIEePUMEHTAIbHUX JaHUX Ta 1H.) JTO3BOJIWJIU
CTBOPHUTH TaKy THITOJIOTIIO.

PesynbraTtn i oborosopennsi./Results and discussions. Mu nepekoHaHi,
JOCSITHEHHS aKTUBI3AII11 KaTeropii y4HiB 13 C€peHIM 1 HU3bKUM PIBHAMH €KOJIOTTUHO1
KyJIbTYypH  HEMOXJMBE 0e3  mijecnpsMoBaHoro, audepeHIiiioBanoro Ta
ocoOucTiCHOrO miAXoaiB. SIK cCBiuaTh JaHl HAIIUX JOCHIKEHb, IIKOJAPI, SKi
BOJIOJIIFOTh HU3BKHM PIBHEM €KOJIOTIYHOI KYJIBTYpH BIAYYBAalOTh TPYAHOIIl Y
CIUIKYBaHHI 3 POBECHUKAMH, IM XapaKTepHI NPOSBH €roizMy, IHIIMX MOPATbHUX
HEIOJIKIB, 1110 CTAIOTh CYTTEBOIO MEPEIIKOA0I0 JIsi caMOBIOCKOHaANeHHs. [IpoBenene
HaMU BUBYEHHS PEaJbHOTO CTaHY B IIKOJAX, JOBOJUTH T€, IO B MPAKTHIIl BUXOBHOT
POOOTH HEOCTATHBO YBaru MPHUAUISETHCS BUBYCHHIO KaTEropii MIKOJSAPIB 3a piBHEM
PO3BHTKY 1X €KOJIOT1YHOI KyJbTypH, AU(EpPEHIIHOBAHOMY Ta OCOOHCTICHOMY
IIX0JIaM JIO TaKUX YUHIB.

3a MaHUMU HAIIOTO JOCIIDKCHHS, B YYHIBCBKOMY cepeaoBuii o6im3bko 20 %
IIKOJISIPIB BOJIOJIFOTh HU3BKUM PIBHEM €KOJIOTIYHOI KyJIbTypu. BoHM Bi3HAYarOThCS
IHEPTHICTIO y HaBUaJbHIM Ta NPHUPOJOOXOPOHHIN iSIIBHOCTI, 3aJ0BLIBHOIO
YCHINIHICTIO, aKTUBHICTIO Y aHTUCOIIATBHUX c(hepax CIiIKyBaHHS.

Mu BBakaemo, 10 came Taka crerudika 0COOMCTOCTI 3yMOBJIEHA THUM, IO y
7maHOi Kateropii ydYHIB HaJeXHUM YHHOM HE C(HOPMOBaHI MPUPOIOICHTPUUHI
opieHTAIli perymsmii B3aemMoii JIOIWHM 3 TPHUPOAOI0, TPYHTOBHI 3HAHHS,

€KOJIOTTYHHUM CTHJIb MUCIICHHSI, aJ[)Ke ISl YKPAIHIIIB K €THOCY, POJIb PIIHOT IPUPOIH
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y OyTTi, CBITOCIPUHHATTI, CBITOPO3YMiHHI, XapakTepi 1 noal € nposinHorw. Lle
3aKapOOBYEThCS Y pHUCAX XapakTepy Ta TUIMAX IHAUBIAYaIbHOT 1 KOJIEKTUBHOI
MOBE/IIHKHU.

JisIbHICTh TaKO1 0OCOOMCTOCTI Ha I100aIbHOMY Ta PET1I0HATBHOMY PIBHSX BXKE
MpuU3Bea J0 JAerpajaailii mpupo/iy, 1o, B CBOI Yepry, CTaOUIbHO MOPOIKYE MPOLIECH
nedopmariii JIOACHKOT MOpajli, COLialbHI MOTPACIHHS, MOIIMPEHHS arpecUBHOCTI,
3JIOYMHHOCTI, MOPYIIEHHs (YHKLIIOHYBaHHA €KOCHUCTEM BCiX piBHIB. Pazom 3 Tum
CHIJ BIA3HAYUTH, IO MK UMM MPOLECAMHU ICHYE 1 TIIMOMHHUI B3a€EMO3B’SI30K Ta
B3a€MOBILINB: 3aHEMA]l JYXOBHOCTI, HU3bKUH PIBEHb €KOJIOTTYHOI KYJIBTYPH € OJTHUM
13 pyliiHUX (aKTOPiB €KOJOTTYHOT KPU3H.

IIi nHeraTwBHI TEHJACHII MOJXKHA IIOJIOJIATH JIMIIE IUISXOM ITJITOTOBKH
MOJIOZIOTO TIOKOJIIHHS, CIPOMOXKHOTO BHBECTH JIFOJCTBO 3i CTaHy TIJIHOOKOi
€KOJIOTTYHOI Kpu3W. A g I[bOTO HEOOXITHO 3a0e3MeUYUTH BHCOKHUU PpIBEHB
€KOJIOTIYHOI OCBITH WIKOJIAPIB, SIKa CHOpsIMOBaHa Ha (OpPMyBaHHS EKOJIOTIUHOI
KyJIbTYpH 13 JOTPUMAHHSIM PO3YMHOCTI Ta TYMAHHOCTI y BIAHOCHHAX JIIOJUHH,
CYCHUTLCTBA 1 MPUPOIH.

[lepekonani, s €KOJOTIYHOT KYyJbTYpH OCOOMCTOCTI MpUTaMaHHI Taki
0COOJIMBOCTI, SIK IPYHTOBHI 3HaHHSI TPO JOBKULISA, CBITOIISAHI MPUPOIOIEHTPUYHI
OpieHTAaIlli, €KOJIOTTYHUI CTUJIIb MHUCJICHHS, OCOOMCTICHA BIJIMOBINAJIBHICTh 32 CTaH
JOBKUIJIS 1 BIIACHOTO 370pOB’sI, BMIHHS 1 JIOCBiJ PO3B’sI3aHHS €KOJIOTTYHUX MPOOIIEeM,
NPOrHO3YBaHHS HACIHIJIKIB aHTPOIIOT€HHOT'O BIUIMBY, NPAKTUYHA MPUPOJOOXOPOHHA
ISITBHICTD.

VY mocmimKeHHI MH PO3TISAAEMO TaKi KOMIIOHEHTH EKOJIOT1YHOI KYJIbTYPH
OCOOUCTOCTI: IHTENEKTyaTbHUHN (3HAHHS, CBIJIOMICTh, MUCIICHHS, TIPUPOIOIEHTPUYIH1
CBITOTTISITHI Opi€HTAIlii), €KOmoBeMiHKa (HAOyTTs BMIHHS 1 JTOCBiTy pO3B’s3aHHS
EKOJIOTIYHUX MPOOIeM), TPaKTUIHO-I€BUM (peai3allisi 3HaHb, MPAKTUYHUX BMIiHb 1
HABUYOK y Oe3mocepeaHiil mpupoI00XOPOHHIN TISITEHOCTI).

Exonoriyna ocBita Mae 3a0€3MeUNTH BUCOKUN PIBEHb €KOJIOTIYHOI KYIbTYpH
0COOUCTOCTI, MATOTOBKY MOJIO/II 3 HOBUMH €KOJIOTTYHUMU KUTTEBUMH TTPUHITUTIAMU

1 HIHHOCTSIMU, HOBUM CIIOCOOOM MHCJEHHs. Take MOKOJIIHHS 37aTHE nepe0yayBaTu
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KUTTS CYCIUIbCTBA HA 3acajiaxX TICHOI B3a€MO/IIT 3 IPUPOJIOI0, AISUTLHICTh JIOJIUHUA Ha
MIACTaBl 3HaHb MPO 3aKOHU MPUPOJIU, BUKOPUCTATU CBIM IHTEIEKT ISl 30€peKeHHs
6iochepu, cipusHHA ii BIATBOPEHHIO HA MACTaBl MOJEIIOBAHHS PI3HUX MPOILECIB, 1X
rJ100aJIbHOI €KCIEPTHOI OLIHKH, 3a0€3MeUYUTH CTa0UIbHICTh PO3BUTKY CYCHUIbCTBA 1
6iochepu.

Ha nam nornsia, epexkTUBHICTh MISJIBHOCTI 3 MPOOJEM €KOJOTIYHOI OCBITH
CyTTEBO  MIABUINMTHCS, SKIIO BOHa  Oyae  3AIMCHIOBAaTUCS  BIJTOBIIHO
nudepeHiiioBaHux nporpaMm (OpMyBaHHS BUCOKOTO PiBHSI €KOJOTIYHOI KYJIbTYpH,
o MnependadaoTh peai3alilc Ha OCHOBI OCOOMCTICHOIO MiJIXOJy HACTYIMHHX
HANPSIMKIB BUXOBAHHS: 3aJIy4CHHS NIKOJISIPIB JIO TMPUPOJOOXOPOHHOI JIisITBHOCTI
KOJIEKTHBY IIIAXOM IHJWBIAyasi3allii JOpydYeHb, KEPIBHHUIITBO CaMOBHXOBAaHHSIM
YUHIB TO OBOJIOAIHHIO €KOJIOTIYHMMH 3HAHHSAMH, (POPMYBAHHIO CBITOIJISIAHUX
NPUPOJOLEHTPUYHHUX OplEHTaIlll, mepeOyaoBa MOBEAIHKM Ha 3acafax €KOJOT1YHOTO
ryMaHi3My.

Hamni mocmikeHHsT 103BOJSIOTh BII3HAYUTH HACTYITHI OCOOJMBOCTI: IIKOJISAPI
3arajbHOOCBITHBOI IIKOJW 32 PIBHEM €KOJOT1YHOI KYJIBTYpU BOJOMAIIOTH HU3KOIO SIK
IHAUBINYaTbHUX, TaK 1 THIMOBUX COLIAJIBHO-TICUXOJOTTYHUX PHUC, IO OOTPYHTOBYE
HEOOXITHICTh AU(EPEHIIOBAaHOTO TMIAXOAYy A0 I1X BHXOBaHHA Ta TO0YIIOBY
NeJaroriyHoi AiSIBHOCTI 13 BpaXyBaHHSAM THIIOJIOTIT JJaHOT KaTeropii y4HiB.

3a JOMOMOTOI0 COIIOJIOTIYHUX 1 TMENaroriyHuX JOCHIDKeHh HaMHu OyIo
obcresxxeHo 232 mkomsapl. IliArpyHTSM THUIOJOTIT MM PO3TJISAaid KOMIIOHCHTH
€KOJIOT1YHOI KYJIBTYpH OCOOHCTOCTI, TOOTO KOMIUICKC CBIJIOMOCTI, MUCJICHHS,
MOBEJIIHKK Ta JISUIBHOCTI OCOOMCTOCTI B Tally3l HABKOJHWIIHBOTO CEPEIOBHINA SK
enuae nine. lnsgxoM y3aranbHEHHS HallXapaKTepHINIUX pUC HAMU OyJI0 BUILICHO
HACTYMHI  THNH  OCOOMCTOCTI: MPUPOIOUECHTPUYHUNA, eKOaIanTaIlIHIH,
AHTPOTOLIEHTPUYHHI Ta T1MOEKOJIOTTYHUH.

OxapaKkTepu3zyemMo 0COOJIMBOCTI TUTIOJIOT 11 IIKOJISAPiB. Jnst
MPUPOAOLICHTPUIHOTO THUIYy TPUTAMAHHI CHUCTEMA TPYHTOBHHX 3HAHb EKOCHCTEM,
BMIHHS TPOTHO3YBaTH HACHIJKA AaHTPOMOTEHHOTO BIUIMBY Ta 3AIMCHIOBATH

MIPUPOJOOXOPOHHI 3aXOJIM; €KOAJANTAI[IMHOTO THIy — CHUTYaTHBHI CBITOTJISIHI
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Opi€HTaIlll, 3MIMCHEHHS NPUPOJOOXOPOHHOI MISUTBHOCTI IMiJl BIUIMBOM 30BHIIIHIX
YUHHUKIB;, AHTPOMOLUEHTPUYHOIO THUIy — CBITOTJISAHI Opi€HTalil 1 MNpaKTHYHA
JISUTBHICTh Ha 3acajaX aHTPONOLIEHTPUYHOTO FYMaHI3MYy; TIOEKOJOTTYHOrO THUITY —
BIJICYTHICTh IPYHTOBHMX 3HaHb MPO 3aKOHU PO3BUTKY MPUPOJIU, HYITKO CHOPMOBAHUX
CBITOTJISIIHUX OpIEHTAlId TMPUPOJIOOXOPOHHOTO XapakTepy, BMIHb 1 JIOCBILY
PO3B’sI3aHHS €KOJIOTTYHUX NpoOsieM. BHOKpeMIIEHHS TaKMX THUMIB yYHIB HE O3HAUAE,
10 HEMOKJIMBA HAABHICTh IHIIMX MPOMDKHHUX THUIIB OCOOMCTOCTI CTOCOBHO PIBHS
PO3BHTKY €KOJOTiUHOI KYIbTypH. MmeTbcs TINBKH TIPO Te, W0 IMEBHI PHCU €
BUPa3HIIITUMHU Ta BU3HAYAJTbHUMHU.

dopMyBaHHS BUCOKOTO PiBHS €KOJOTIYHOI KYJBTYPH Y TPOIECi €KOJOTiUHOT
OCBITH MU OyJyBajii SIK OaraTOIUIAaHOBHUH Mpoliec, KUl 3A1MCHIOBABCS Ha IMiJICTaBi
CHUCTEMHOI0 TIAXO0My, IO TepeadadaB y SKOCTI BUXITHOTO (PaKTOpy ICHUXOJIOTO-
NeAaroriyuny JIarHOCTUKY, BKJIIOYEHHS IIKOJSPIB Yy pi3HI (OPMH E€KOJOT1YHOTrO
BUXOBaHHS, MPHUPOJAOOXOPOHHI Ta COIiaJIbHI TPOEKTH; IHTCHCHBHE 3aJIy4CHHS JI0
NPAKTUYHOI MPUPOIOOXOPOHHOT JISUTBHOCTI 13 BpaxyBaHHSM HAasBHUX MO3UTHBHHUX
puc 1 3110HOCTEH, HOpMaTi3allilo 1 peryJroBaHHS B3a€EMHUH I€JaroriB 1 BUXOBAHIIIB,
BUKOPUCTaHHS BCIX TMO3UTHUBHUX MOXJIMBOCTEH IIKOIH, CIM’i, TPOMaJChKOCTI;
CTBOPEHHS JI€BHX IEIAaroriyHUX IMO3UIlINA MO BIIHOIIEHHIO JO YYHIB 13 HU3BKHUM 1
cepeHiM PpIBHEM €KOJIOTIYHOI KyJIbTYpH; TMepeOyaoBy MOTHBALIMHOT cdepu;
dbopmyBaHHS 00’ €KTUBHOT CAMOOI[IHKH; HABYaHHSI METOUIII ITO3UTUBHOI €KOJIOTIYHOT
[IOBEIIHKH.

Ananiz KputTepiiB, HaWOUIBII (QyHIAMEHTATBHUX, CYTTEBUX XapaKTEPUCTUK
€KOJIOTIYHOI KYJIbTYPH Ta OCBITH JO3BOJIMB HaM OKPECIUTH OCOOJIUBOCTI PIBHIB
€KOJIOTIYHOI KYJIbTYypW YyuHiB. [l MIKOJSpIB 13 BUCOKUM piBHEM IMpUTaMaHHI
PI3HOOIYHI TIMOOKI 3HAHHS TPO TMPUPOJTHE 1 COIlAbHE CEPEeIOBHUIIE, MparHEeHHS
OyJIyBaTH CBOIO JISUTBHICTH y 371ar0jii i3 MPHPOIOI0, CKOJIOTTYHUN CTHIIb MUCJICHHS,
BIIMMOBITAJIbHE CTABJICHHS O TPUPOJM 1 CBOTO 3JI0POB’S, aKTUBHA Yy4acTh Yy
MPUPOAOOXOPOHHIN JISITBHOCTI; 13 CEpelHIM pPIBHEM - €Mi30JWYHI 3HAaHHS TIPO
TOBKUUISI, HEYITKO CPOPMOBAHUA EKOJIOTIYHHA CTHJIb MHCICHHS, CHUTYaTHBHA

HECTIMKa €KOJIOTIYHA [ISUIbHICTh, HEIOCKOHAJII HAaBUYKU BHUPIIICHHS EKOJOTTYHUX
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npoOieM; 13 HU3bKUM PIBHEM - BIICYTHICTh TIJIMOOKMX 3HaHb MpO JIOBKILIA,
LIHHICHUX MPHUPOJOOXOPOHHHUX OpIEHTALlM, E€KOJOTIYHOrO CTHJIKO MUCIIECHHS,
O€3BIAMOBIAIbHE CTABJICHHS [0 MPUPOAM 1 BIACHOTO 370POB’s, 3I1MCHEHHS
€M130/IMYHOT TPUPOI00XOPOHHOT AISTTLHOCTI 1]l BIUIMBOM 30BHIIIHIX CTUMYIIIB.

[TopiBHsIIBHUI aHali3 BCIX JAHUX JOCIIIKEHb JI03BOJISIE CTBEPIKYBAaTH, IO
HU3BKUM PIBHEM €KOJOTIYHOI KyJbTYpH XapakTepu3yroTbes 46 mkomsapiB (20 %),
cepeaHim — 128 yuHiB (55 %), Bucokum — 58 nireit (25 %).

Amnaniz ocoOIMBOCTEN €KOMOBEAIHKM YYHIB, 1110 MPOSBIAIOTH BUCOKUN PIBEHb
PO3BUTKY E€KOJIOTTYHOT KYJIBTYpPHU O3BOJIMIN BiTHECTH X MO0 MPHPOAOIECHTPUIHOTO
tuny ocoobuctocti. llkonsapi cepeaHbOro piBHSA PO3BUTKY EKOJIOTTYHOI KYJIbTYpHU
HaJIeXKAIM JI0 €KOaJamlTaliifHOTO TUMy. Y4YHI 13 HH3BKAM THIIOM pO3BUTKY
€KOJIOT1YHO1 KYJIBTYPH PO3MOAUTMIIMCH MK aHTPOIOIIEHTPUYHUM 1 TITOCKOJIOTTYHUM
THUTIOM.

Bucnosku./Conclusions. Omxke, MU BBa)KA€EMO, 110 CyTh €KOJOTTYHOI OCBITH
MOKHa PO3YMITH $IK MPOIIEC HACTIAYBAHHS 1 PO3MIMPEHOTO BIATBOPEHHS JIOIUHOIO
€KOJIOT1YHO1 KYJIBTYPH, TOOTO CYKYIHICTH JOCBITY B3a€EMOJIIT JIFOAUHU 3 TIPUPOJIOIO,
AKa BUPAXKAETHCS Yy BUIJISAI TEOPETUYHUX 3HAHb, CHOCOOIB MPAKTUYHUX i Y
IPUPO/Ii Ta CYCHIIBCTB, MOPAIbHUX HOPM, IIHHOCTEH 1 KYJIbTYPHUX TPAIUIIIH.

Ha nam mornsa, migHeCeHHIO €(EeKTHBHOCTI €KOJIOTTYHOI OCBITH B CydYacHIH
IIKOJII CTIPUATHME JOTPUMAaHHS HACTYIMHUX KOHIENTYalbHUX 3acajl: CIPSIMOBAHICTh
Ha (QopMyBaHHS EKOJIOTIYHOT KYJbTYPH OCOOMCTOCTI, il CBITOTJIAAY Ta MOpalli,
BUXOBaHHS TJIMOOKOTO  YCBIJOMJIGHHS  COINIAJIbHO-€KOJOTIYHOTO  ifgeany 13
BpaxyBaHHIM 1HAUBIIYaTbHO-TICUXOJOTIYHUX 0COOIMBOCTEH.

TakuM 4MHOM, HACTIIKOM CHUCTEMHU €(EeKTHUBHOT €KOJIOTIYHOT OCBITH Ma€ OyTH
dbopMyBaHHS BIJIOBIAJIBHOTO CTaBJICHHS YYHIBCBKOI MOJIOAI 11O JOBKLLIA 1

3I0pPOB’ s TIOJJMHU HA TICTaBl BUCOKOTO PiBHSA PO3BUTKY €KOJOTIYHOT KYJIBTYPH.
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T'YMAHICTUYHUHA ACIIEKT ®OPMYBAHHS IPO®ECIMHOI
KOMIIETEHTHOCTI MAMBYTHIX ITIPABOOXOPOHIIIB Y KOHTEKCTI
HOBOI KOHIIENIII AISJTbHOCTI HAIIIOHAJIBHOI
MOJIIII YKPATHU

JMasuropa IOpii IropoBuu

KaH/JI. TICUX. HayK

npodecop kadeapu TAKTUIHOT M1ATOTOBKH
Xyasikosa Hartauis IOpiiBHa

KaH/JI. I0p.HayK

JOIEHT Kadepu crieniaabHoi (Pi3udHOT MATOTOBKH
bonpapenko BanenTun BosoxumupoBuy

1. TIe/l. HayK, JOLEHT

3aBigyBay Kadeapu creniaabHoi (PI3UYHOT MArOTOBKH
HarmionanbHa akajgemisi BHYTPIIIHIX CIIpaB

M. KuiB, Ykpaina

Beryn./Introductions. Konnerniisi cepsicHoi ¢yHkiii HarioHanbHOT moitii
VYkpaiHu  migBUIyE  BUMOTHM  JO  piBHA  mpodeciiiHoi  KOMIETEHTHOCTI
IPaBOOXOPOHIIIB. 3a3HaueHe MOTpeOdye 3ampoBaKEHHS HOBITHIX METOAOJIOTTIYHUX
migxo/iB 10 HaBuaHHs [1-3].

[pyHTOBHMIA aHANi3 CyYyaCHMX HAYKOBUX IIpallb A€ IIIACTABU KOHCTATyBaTH
CYyTTEBI 3MIHM B OCBITHIM cdepi BIIOMYHX 3aKJIaiB OCBITH, IO O€3MOCEPETHBO
IOB’S3aHO 3 TUIOOAi3alifHUMK  TIPOIECaMHM  3arajJioM Ta HOBOK KOHIICTIIIEIO
TISTTBHOCTI TTOMIITIT 30KpeMa.

Ile akTUBHO CcIipHsie BUXOY Ha MEPEHIN TUIaH OCBITHIX CTPATETii, 10 CTAIOTh
OUTBII pauKAIBbHUMH, HIK TIOTIEPE/IHI, @ OTXKE, aKTUBHO JIETEPMIHYIOTh CYCHUTHHUI
po3BuTOK. Ha 1e, cepen 1HINOro, akTMBHO BIUIMBAE TOTallbHA iHGOpMAaTHU3AIlis SIK
HEBiJI'€MHUHN aTpuOyT MPOIECY CTAHOBJICHHS MPAaBOOXOPOHHOI cepH, IO MOCTAE HE
JUIIE THXEHEPHO-TEXHIYHUM IPoIecoM, a (HeHOMEHOM, KU HaOyBa€ TITHOWHHOTO
TYMaHICTHYHOTO 3MICTY, 3aBISKA 4YOMYy JOJY4Ya€ThCA JIO0 KOXHOI cdepu

KUTTEASUTLHOCT] JIIOAWHU, 3MIHIOIOUM i1 CMOCIO0 JKWUTTS, MHMCJICHHS, CHUCTEMY
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AYXOBHHUX LIHHOCTEW, MPIOPUTETH HAYKOBHX IMOIIYKIB Ta BHU3HAYAIOUU MOJEIH
KIHIIEBOT'O pe3yJIbTaTy OCBITSIHCHKOI AISIIBHOCTI [6].

B cyuacHux ymoBax pedopmMyBaHHS MNPaBOOXOPOHHOI c(hepu aKTyaJlbHOCTI
Ha0yBa€ TYMaHICTUYHUW MIAXI O HABYAHHS, SIKUA € CBOEPIIHUM MOCTOM MIXK
TEOpIEI0 Ta MpakTuKorw. HeoOXiaHICT, MOro 3ampoBaJKEHHS OOYMOBIIOETHCS
Cy4YaCHUMHU HOPMAaTUBHUMH JOKYMEHTAMU Ta pealli3alli€lo TyMaHICTUYHOT apaJurMH,
3TIJHO SIKOI, TOJIOBHOIO IIIHHICTIO OCBITH IIOCTa€ OCOOMUCTICTH JIOAWHHM 3 1i
311I0HOCTSIMU Ta IHTEpECaMHU.

MaiibyTHil (axiBelb HOBUHEH 00paTu cdepy npodeciitHoi AIAIbHOCTI HE JIUIIE
3a 03HAKOIO COIliaIbHOT 3HAYYIIIOCTI, ajie i 3a BJaCHUMHU MOTHBAMH Ta iHTEpECcaMHu, 10
3a0e3MeuyroTh caMopeatizalilo 0COOMCTOCTI. 3a3HayeHe OOYMOBIIOE aKTyalbHICTh
BUBYCHHSI OCOOJIMBOCTEH 3aCTOCYBaHHS TYMaHICTHYHOTO MIXOAYy 10 (HOpMyBaHHS
npodeciiHOT KOMIETEHTHOCTI MaHOYTHIX MPABOOXOPOHIIIB.

MeTta pobotu./Aim. BucBitantu 0co6JIMBOCTI 3aCTOCYBaHHS TYMaHICTUYHOTO
migxoay 1o hopmyBaHHS MpodeciitHOT KOMIIETEHTHOCTI MaiOyTHIX ITPaBOOXOPOHIIIB
y KOHTEKCT1 HOBO1 KOHIIeNIIii AistmbHOCTI HartionansHo1 mmosminii Ykpainu.

Marepiasm i meroau./ Materials and methods. [lis gocsrHeHHS METH
JOCIIHPKEHHS] BUKOPUCTAHO KOMILJIEKC Cy4acHUX 3arajilLHOHayKOBHUX METOJIB, CEpell
AKUX: METOJ KOHIENTYaJbHO-TIOPIBHSUIBHOTO aHali3y, CTPYKTYpHO-CHUCTEMHOTO
aHai3y, CUHTE3y, y3arajibHEHHS.

PesyabraTH i oorosopenns./Results and discussion. IIpo6iema rymanizmy €
aKTyaJbHOIO 3aBXK/IM, OCOOJIMBO KOJIM HJIe MOBa PO IIPaBOOXOpoHHY chepy [1; 5; 6].
['ymaHicTuuHI €1 B CydacHOMY PO3yMIiHHI — II€ 3all0pyKa YCIiXy B CHUTKYBaHHI MK
JOJbMU B PI3HHUX c(epax MisIbHOCTI.

['yMaHI3M y MOBCAKACHHOMY JKHUTTI — II€ JOOPO3UYWIMBICTH, BBIWIHBICTH,
JTIOASHICTh, TOBara MO JIIOJWHU, CIHIBYYTTS UYYXKOMY TOpIO, B3a€EMOJONOMOTa,
n0aiaBe CTABJICHHS 1O HABKOJHWIIHBOIO CEPENOBHUINA. SIKIIO KOXKHA JIoAMHA Oyne
KepyBaTUCh IIMMHM MPHUHLIMIIAMH, TO OOOB’A3KOBO 3MOXKE JOCATTH 37aroiu B
CYCHUTBCTBI Ta 3]1ar0I 13 CaMUM COOOIO.

OmpaitoBaHHsT HAayKOBO1 JIITepaTypu Jae€ MiACTaBU KOHCTATyBaTH pIi3HI
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IHTEeprpeTanii NOHATTS «TyMaHi3M». [CTOPUYHO T'yMaHI3M pO3yMIIOTh SIK CHUCTEMY
I[IHHICHUX HACTaHOB, CIPSIMOBAHMX Ha 3aJ0BOJICHHS MOTPEO JTIOAUHU. Y IILOMY CEHCI
MOHSATTS «TYMaH13M» 301ra€ThCsl 32 3HAYEHHSAM 13 TOHATTAMHU «ITIOJIIHICTBY, «J1I000B
no moauHu». I3 mo3umii  guiocodii rymaHi3M  pO3IUIANAIOTh  SIK  OCHOBY
[IMBUI130BaHOI0 3arajbHOJIIOJICHKOTO CBITOTIISY.

Horo ocHOBHIMM iesiMH Ta HIHHOCTSIMH € HU3KA TOJI0KEHb, Cepell IKNX:

— JIFOIMHA — HalOUIbIlIA colialibHA, TyXOBHA Ta MPUPOAHA I[IHHICTH;

— YTBEp/KeHa TMOBHA PIBHICTH JIOAEH HE3aJeKHO Bil iX pacu, Harlii, cTaTi,
PENIriiHOCTI, TOJITUYHUX NMEPEKOHAHB;

— MPU3HAYCHHS [IMBUII3aI1ITHOTO MPABOBOT0 CYCHIILCTBA — BUSHAHHS CBOOO I,
npaB, PO3BUTKY 3I10HOCTEH, MOTJSAAIB, BHOOPY >KUTTEBOrO NUISIXY Ta BYMHKIB
KO>KHUM TPOMaISTHUHOM Y MEXaX 3aKOHY;

— HasBHAa TOTpeba CTBOPEHHS U 3MIIIHCHHS IPABOBOTO CYCITUIBCTBA, SKE
3aXUIIA€ IHTEPECH CBOIX TPOMA/ISH;

— abCOJIIOTHUM € TYMaHHE CTaBJIEHHS 10 JIOIUHU;

— (hopMyBaHHSI TYMaHHOi JIFOJIMHHU, CTAHOBJEHHSA i1i OCOOMCTOCTI — BUIIUH
000B’SI30K CYCIUJIbCTBA M yMOBa ii camopearizailii Ta caMOCTBEepKEHHS [5].

ToOTo rymaHi3M po3riisaace JIIOAUHY K HAMBUIILY METY CYCIUIBHOTO PO3BUTKY,
y TIPOIIEC] SIKOTO CTBOPIOIOTHCS HEOOX1THI YMOBH JIS IMATPUMAHHS U peatizallii BCix
3m10HOCTEH JIIOJIMHM, JOCSATHEHHS TapMOHII B COIIaJIbHO-C€KOHOMIYHIA 1 JyXOBHIiH
chepax >KUTTS, HAUBHUIIOTO PO3KBITY KOHKPETHOT JTFOJICBKOT 0COOMCTOCTI.

CyTHICTP HaBYAJNBHOI MISIIBHOCTI MaiOyTHIX MPaBOOXOPOHIIIB y KOHTEKCTI
TYMaHICTUYHOTO MiIXOMy mnependadae ii BAOCKOHAJICHHS Kpi3bh MPU3MY OCOOMCTICHUX
CTPYKTYp CBIIOMOCTI, #Ki 3a0e3meuyloTb Ha pe(IeKCUBHIN OCHOBI AaKTHBHE
MIEPEOCMHUCIICHHS BCIX KOMIIOHEHTIB MPOIIECY HABYAHHS, 3MICTY BIIACHOI JISIILHOCTI Ta
Cy0’€KTMBHUX CTaHIB, OCBITHBOI MISZIBHOCTI CIOyXadiB Ha 3acajax caMooprasizarlii
MPOTIECY YUIHHS.

Le#t migxix cnpuse CTAHOBICHHIO Ta BIOCKOHAJICHHIO IUTICHOT OCOOMCTOCTI, sSKa

CaMOCTIHHO (hopMye BIACHUI IOCBIJ, MMparHe akTUBHO peai3yBaTH CBOI MOKJIMBOCTI,
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3/1aTHA JI0 YCBIJOMJIEHOTO W OOIPYHTOBAHOTO BHOOpPY pILLIEHb y PI3HUX XKUTTEBUX 1
HaBYAJbHUX CUTYallIsX.

Ha rymaHICTUYHOCTI ¥ €CTETMYHOCTI OCBITHBOI'O IMpoLEecy MailOyTHIX
npaBooxopoHI[iB akueHtye H. E. Morinescbka [4]. [locmignuns BBaxkae, 10
rYMaHICTUYHUN TIAX1J nependadyae JyXOBHO-OCOOMCTICHY CHPSIMOBAHICTh KOKHOT'O
HaBUYAJILHOTO TMpeaMeTa, (pOpMYyBaHHS BIIHOCMH MDK CllyXxadyamH, BUKIJIaJadyaMHu
cllyxauaMM Ha OCHOBI TIOBaru, JOBIpH, YYHWHOCTI, JAOOPO3UUIMBOCTI, YBarw,
CIIBUYTTS, BIPM B MO3WTUBHICTH AiM drogunu. L{ed miaxin cnpusie CTaHOBIEHHIO Ta
BJOCKOHAJIEHHIO LLIICHOT OCOOMCTOCTI, SIKa CaMOCTIMHO (opMye BIIAaCHHMI IOCBII,
nparHe akTHBHO peali3yBaTh CBOi MOJMKIHMBOCTI, 3/aTHa JO YCBIIOMJICHOTO M
OOIpYHTOBAaHOTO BUOOPY PIILICHb Y PI3HUX KUTTEBUX 1 HABYAIBHUX CUTYAIISX.

I'ymanictuynuit  miaxin A0 ¢GopMmyBaHHS MNpodeciiHol KOMIETEeHTHOCTI
MalOyTHIX MPaBOOXOPOHIIIB Mepeadavyae CTBOPEHHS BUIbHOI, TBOpPUOi aTMocdepu,
0 CHOPHUATUME CaMOBHPAXEHHIO, CAMOCTIMHOCTI Ta BiAMOBITAIBHOCTI, IO HE
oOMexXye BUIbHMM BHOIp, TOBaXka€ IMPArHEHHs OCOOMCTOCTI 10 camopeanizarlii,
BJIACHOT'O MHCJICHHS 1 TBOPYOCTI.

Came 3a Takux yMOB 3JIIHCHIOETHCS MPABO OCOOMCTOCTI HA CaMOBUPAKEHHS.
3aBaaHHsg TYMaHICTHYHOI CHPSIMOBAHOCTI HaBYaHHS Yy MPaBOOXOPOHHINA cdepl —
dbopMyBaHHIO CcaMOIIOBard, CaMOJUCIIMUIUIIHM, HE3aJeXKHOCTI, KpPEaTHBHOCTI,
TOTOBHOCTI 10 CAMOCTIAHOTO KUTTS.

[Tomyk nuisxiB rymasizaiiii OCBITHROTO IMPOIECY B 3aKiajaxX BHUIOI OCBITH i3
cnenupiyHUMA YMOBaMH HAaBYaHHS aKTyalli3ye HEOOXIAHICTh CHPSMOBAHOCTI
MeJarori9Hol HAYKH 1 MPAKTUKW HAa CAMOIIIHHICTH JIIOJCHKOI 0COOMCTOCTI, BHYTPIIITHI
pecypcu 3100yBadviB, iXHIH CaMOpPO3BUTOK. Alle skuMu O He Oynu yMOBH IS
SAKICHOTO 1 MEPCIEKTUBHOTO OHOBJIEHHS 3MICTY OCBITH, OCHOBA TOJSATaTUME B 3MiHI
mapagurMyd  TeJarorigyHoi  CBIOMOCTI: SKIO CBIIOMICTh BHUKIIaJladya IpUHME
KaTeropiro JyXOBHOCTI K BU3HAYAIBHY, TO MOCTYIIOBO CTAHETHCSA MEPEOPIEHTAITISI HA
HOBI IIIHHOCT1 OCBITH, IIIHHOCT1 T'YMaHHO{ ITe1arOTiKH.

BucnoBku./Conclusions. Ha migcraBi 3aiiiCHEHHX JOCIIIKEHh OKPECICHO

CYTHICTh 1 POJIb TYMaHICTUYHOTO MIiAXOAY A0 NpOoQeciiiHOro HaBUYaHHI MalOyTHIX
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npaiiBHUKIB HamionaneHoi mominii Ykpainu. el minxia crnpusie CTaHOBJIEHHIO Ta
BIOCKOHAJIEHHIO I[UTICHOI OCOOMCTOCTI, sIKa CaMOCTIMHO (OpMye BIAaCHUN IOCBIJ,
[IparHe€ AakTUBHO peali3yBaTh CBOI MOXJIMBOCTI, 3/JaTHa JO YCBIJOMIIEHOTO W
OOTpYHTOBAHOTO BUOOPY PIIIEHb Y CKIIAJHUX CIIY’KOOBUX CHUTYyaIlisiX, MOB’S3aHUX 13

3a0e3neyeHHsIM MyOIiyHOoi Oe3MeKH Ta MOPSIKY.
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BUKOPUCTAHHS CYYACHOI ®ITHEC-TIPOT'PAMM MINI-BAND ¥
PI3KYJBTYPHO-O310POBYHUX 3AHATTAX 3 KIHKAMMU ITEPIIOI'O
HEPIOAY 3PLJIOI'O BIKY

€aiceesa [lap’sa CepriiBaa

K.(pi3.BUX.

CTaplINi BUKJIAJAa4y

Kadeapu Teopii 1 METOIUKHN (HI3UYHOTO BUXOBAHHS
[TpunHinpoBCchKa epKaBHA aKaIeMis

(b13MYHOT KYJIBTYPH 1 CHOPTY

M. JlHinpo, Ykpaina

BBenennsi. [loreHIian 370poB'ss MOJIOJIOTO MOKOJIIHHS Ma€ BEJIUKWAN BIUIMB Ha
PO3BUTOK KpaiHH, ii MOTITUUHY, EKOHOMIYHY CTAOUIBHICTH 1 Osarononyyusi. Curyariis
3 HE3aJJOBUIBHUM CTaHOM 370pOB's, (PI3UYHOTO PO3BUTKY 1 (HI3UYHOT MIATOTOBICHOCTI
MOJIO/IMX JTFOJICH BUKIIMKAE BEJIMKE 3aHEITOKOEHHS B CyYacHIH YKpaiHi.

3M0poB's 1 SKICTh JKHTTS OCIO 3piIoro BiIKY BH3HAYaIOThCS HE TUIBKHU
COITIATbHUMH YMOBaMH, O10JIOTTYHUMH 1 CTIAJIKOBUMH OCOOJIMBOCTSMH OpraHi3My, a i
3QJIeKaTh BiJl IPUPOIHUX (PAKTOPIB 340POBOr0 CIIOCOOY KHUTTS, Cepell AKUX MPOBIIHE
MICIIE BIIBOAUTHCS PyXOBOi aKTUBHOCTI.

JI1s miABUIIIEHHS 1HTEPECY MOJIOJAO0T0 MOKOMIHHS 10 (i3KYJIbTYpHO-0310POBYOT
TISTTBHOCTI HEOOXITHO BHKOPHUCTOBYBATH BHIMW PYXOBOI AKTHMBHOCTI, HAWOUIBII
npuBabIMBI 1 momupeHi cepex  Mojoai.  DiTHec-MporpamMu  BiAPI3HAIOTHCS
e(DEeKTUBHICTIO TPCHYBaHHS B IO€IHAHHI 3 3aJIOBOJICHHAM Bim Hei, ToMy (iTHec
pUBEPTAE OCOOIUBY yBary MOJIOJOTO MOKOJIIHHSI.

Buxopucrannsa QiTHEC TEXHOIOTIH CpsIMOBaHE Ha MIABUIICHHS IHTEPECY KIHOK
10 3aHATh (I3MYHUMH BOpaBaMU, CHOPUSE TMABUIICHHIO piBHSI  (HI3UYHOL
MIATOTOBJICHOCTI, TMPHU3BOJUTH A0 ONTHMI3allli (YHKIIIOHAIBPHOTO CTaHY CEpIIEBO-
CYIMHHOI CUCTEMH, BCLOTO OPTaHI3MY B IIJIOMY.

EdextuBHICTh 3aHATH (ITHECOM MOJSITa€ B PI3HOOIYHOMY BIUIMBI Ha OMOPHO-
PYXOBUH amapar, CepleBO-CYAWHHY, IUXAIbHY 1 HEPBOBY CHCTEMH OpTaHi3MYy,

PO3BUTOK PYXOBHUX 3/110HOCTEH Ta MpOo(DUIAKTUKY PI3HUX 3aXBOPIOBaHb. EMOIIIHICTD
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3aHATH TOSICHIOETHCS HE TUTBKH MY3HUYHHUM CYIPOBOJIOM, IO CTBOPIOE MO3UTHUBHUMN
MICUXOJIOTTYHUN HACTpii, aje 1 MparHeHHSAM Y3rO/DKyBaTH CBOi PyXu 3 pyXamu
NapTHEPIB y TpYIi, MOXJIMBICTIO JIEMOHCTPYBAaTH J00pe BIANpALbOBaHI PYXH,
OTPUMAHHSM 3aJ0BOJICHHS BIJ 3aHATh, IO TAKOXX E€MOLIMHO HAaJAMXa€ 1 IMIIBUILYE
IHTEpEeC 10 HUX.

Pe3ynpTaT HayKOBHX JOCHIIKEHb MIATBEPIKYIOTh, IO €(EKTUBHI 3aHATTA
0370pOBYMMH (DI3MYHUMU BIpaBaMU B LEW BIKOBHUI MEpioj AO3BOJIAIOTH HE TUIBKU
30epertu, aje 1 MOJIMIIATA HAa TPUBAJIMM Yac (QYHKIIOHANbHI MOKIMBOCTI
OpraHi3My, CTBOPUBILIH ONTUMAaJbHI YMOBH AJi1 (POpMyBaHHS CTIHKOI MOTHBALIHO-
notpeboBoi chepu B pyxoBO1 aKTUBHOCTI HA HACTYITHI POKH JKUTTSI.

OcTaHHIM yacoM cepeJl HaceleHHs Habupae MOMyJIpHOCTI TaKui BUI (PiTHECY
sk Mini-Band ne BuxopuctoByethbcs (iTHec-pesuna U-Power, mo BXoauTh 10
HampsiMy «po3ymHe Tuto». Y 2019 pomi Mini-Band yBiifmoB p0 10 ATIpKH
HaltnonyspHimux ¢irHec-nporpam. lle TpeHyBaHHS copusie pO3BUTKY (I3HUHHUX
AKOCTeH, MIJBUIICHHIO (YHKIIOHAJIBHOIO CTaHy, IOKPAIIEHHIO HACTPOIO,
CaMOIIOYyTTs. A BH3HAUEHHS OCOOJMBOCTEW BHUKOPUCTAHHS CYYacHUX (QiTHEC
TEXHOJIOT1 B TMpoleci 3aHATh (PI3MYHMM BHUXOBAaHHSIM >KIHOK IEpIIOTO Tepioay
3pUIOTO BIKY IIPECTaBIIsI€ HAYKOBUH IHTEpEC.

Mera pocaimkennsi. OOrpyHTyBaTH BUKOpHCTaHHS (iTHec-iporpamu Mini-
Band B cuctemi (hi3ngHOrO BUXOBAHHS KIHOK IIEPIIIOTO 3pijoro BiKYy.

Marepian i Meroau aociaigxeHHsi. J[ochipkeHHS NPOBOAMIOCH Ha 0asi
criopTuBHOTO KIyOy «Sport lifey m. Jlainpa. MeTonu HOCTiKEHHS: aHaJIi3 HayKOBO-
METOJMYHOI JIiTepaTypu, HAyKOBUX JDKepen Mepexi Internet, memaroriuxe
CIIOCTEPEKEHHS.

Pe3synbTaTtH Ta ix odroBopenHs. @irnec mporpama Mini-Band — me Bun
CHJIOBOTO 3aHSATTS, IO MPOXOJHUTH B acpoOHOMY pexkuMi. TpenyBanus Mini-Band
HaJla€ MOXKJIUBICTh MaTth penbedHi Ta MiqHi M'sa3u. Ilporpama  Mini-Band
BUOYyBaHa 3a TUIIOM IHTEPBAJIBHOTO, 1€ A€ MOXKJIUBICTh PO3BUBATH BUTPUBAJIICTD,
M's130BY cuity. OnTuMasnbHe CHIBBIJHOLICHHS MEBHUX BHUJIIB HABAHTAXKEHb JO3BOJISE

JOAaTH TUTy HE3BUYAWHY MIATATHYTICTH 1 3MEHIIUTU XKUPOBUM MPOLIAPOK, TAKUM
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YUHOM, MTOCUJIIOETHCSI OOMIH PEYOBHH, a 11€ 3HAUUTh, 1110 OPraHi3M OyjJe BUTpadaTu
€HEPril0 HABITh y CTaHI CIIOKOIO.

ditaec-porpama Mini-Band m03Bosisie MATATHYTH M'I3HM YEPEBHOTO IpeCy,
3MILHUTH CHOUHY, HOpMali3yBaTH TMOCTaBy, MOMINIIUTA PYXJIUBICTb CYII00IB,
PO3BUHYTH THYYKICTh 1 €1aCTUYHICTh M'SI31B 1 3B'I30K.

Sk 1 B OyJp-KOMY 1HILIOMY BHJI1 03A0POBUOI0O (DITHECY, 3aAHATTS CKIIAJAI0ThCS
3 TphOX YaCTHUH. [liocomosua yacmuna aepoOika — HAWUMIPUEMHIIIA CKJIa0Ba JAaHOT
IpoTrpamMu, OCKUTBKH JTO3BOJISIE YBIWTH B 03[JOPOBUMI MPOILIEC IIJIKOM MpUpoaHo. [lpu
IIbOMY BOHA HE € PO3BaXAJIBHUM 3aX0/IOM, a Ja€ IOCHTh BHCOKE HABaHTAXCHHs Ha
HOTH, CTETHa, CIAHHMIII, & TAKOXK JO3BOJISIE OMPAIIOBATH M'S3H PYK, TPY/CH, )KUBOTA.

B mpoueci aepobnoco nHasammasicenHs TPEHYETbCS BCS MYyCKyJaTypa Tina,
cepiie, 3MIIHIOETBCS  CEpLEBO-CYAMHHA CHCTEMa, HOPMANI3YIOThCS  (PYHKINT
JUXaJTbHUX OPTaHiB.

brnok 3aco61B 3 ¢itHec-pesunamu U-Power miiga Bcix rpyn M's3iB — TpeTid
KOMITOHEHT (iTHec mporpamu Mini-Band ta ocnosroi uacmunu 3aHsTTS, iependayae
BUKOPHCTAHHS JOIMOMDKHOIO CIIOPTHBHOTrO iHBeHTaps (pitHec-pesunu U-Power) i
MOKe OYTH BUKOPUCTAHUMU JIJIsl ONIPAIfOBaHHS MEBHOIT 00J1acTi Tija.

bnok 3 Bukopuctanusm ¢irnec-pe3nnu U-POWEr - 11e cuiioBUi KOMITIOHEHT, 1110
JI03BOJISIE PO3BHUBATH CHJIy M'A31B BCIX dYacTWH Tina. JlaHuii eram mnporpamu
BUKOHYEThCS TUIBKH ITICJISI aepOOHOr0 HaBaHTa)KCHHS. BiH BBa)KaeThbCsi OCHOBHOIO
CKJIAZIOBOIO BCHOTO 03/I0POBUOTO IMPOIIECY Ta MOB'SI3aHUI 3 HAMOUIBIIMMHU BUTpATAMU
€Heprii.

Po3Tar (cTpeTunHr) nmpu3HaueHUM 711 3MIIHEHHS MYCKYJIATypH 1 MOMIMIICHHS
¢birypu. BukoHyeThcs Ha 3aBepileHHsS KOMIUIEKCY BIpaB. BmpaBu Ha po3Tar
3a0e3MeuyIoTh JIETKICTh PYyXiB, JOTMOMAaraloTh «HABAaHTAXXEHHM» pPOOOTOI0 M'a3aM
BIIOPATHCS] 3 HABAHTAKEHHSM, a TAaKOX 3HWKYIOTh BIPOTITHICTH TMOSBU OOJICHUX
BITYYTTIB y M’sI3aX TICJS 3aHATTS. 3aBIASKH CTPETUIHTY M'SI3U CTAIOTh CHIIBHINIAMH,
Ta a/JICKBaTHO PearyiTh HA OTPUMAaHE HaBaHTAKCHHS.

3axnmouna wacmuna (5-10 x6.) Y 1il YacCTHUHI 3aHATTS BUKOPHCTOBYIOTHCS

BIIPABU Ha BIJIHOBJICHHS opraHizmy. JlJist IbOr0 BUKOPUCTOBYIOTHCSI HACTYITHI 3aCO0HU:
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BIIPAaBU HA PO3TAr 1 po3ciabiieHHs M'A31B, MOBUIBHUN OIr 1 Xoap0a Ta BOpPaBU Ha
BiJTHOBJICHHS JUXaHHS.

Bci BnpaBu BUKOHYIOTECSL 0€3 MEpepB HA BIAMOYUHOK, MPU I[bOMY IHTEHCUBHI
PYXH YepryroThcs 3 nudepeHIifoBaHNM HaBaHTAXXCHHSIM. Take 4epryBaHHs TPEHYE
BUTPHUBAJIICTh, CIIPUSE PO3BUTKY M'SI30BOi CHJIH, TO3BOJISIE CIIATUTH BEIHUKY KiTBKICTh
KaJIOpii 1 OJHOYACHO pPOOUTh TpEeHYBaHHS OUIbII KOMGOPTHUMH. TeMm pyxiB
BapllOETbCA B Mmpoueci 3aHiATTs. OnTuManbHa MNpPONOpLIs PI3HUX HABAaHTAXKEHb
iA0MPAETHCS 1HIUBITYaJBHO.

Jlia migBMILEHHS IHTepecy HAMH BHKOPHCTOBYBAJIMCH IHIII BapiaHTH
TpeHyBaHb 3 ¢iTtHec-pesunamu U-Power:

1. ITo cucremi TaGata. BukoHyrOThCS BIpaBU HE HA KUIBKICTh 200 MMiJl paxyHOK,
a Ha 4Jac: 45 cexyHa poOodoro yacy, moTiM 15 cekyHn BimounHOK. Takuii miaxin
JI03BOJIUTH MMIJIBUILIUTH YaCTOTY CEPLIEBUX CKOPOUEHD 1 CTIANIIOBATH OUIbIIE KaJOPIH.

2. Tlo kpyroBiii cucremi. BukoHaHHS BMOpaB MOCIIJIOBHO B OJMH MiAXiJ 13
NOBTOpPEeHHSIM 1-2 pa3u mo koiy. BinnmounHKy Mk BIpaBaMu HEMae, MK Kojamu |
XBUJIMHA.

3. Mikc BrpaB. UepryBaHHs BIpaBu JIsl BEPXHbOI Ta HIXKHBOI YACTUHU T1Ja, 1€
JIOTIOMOKE 3aJIy4UTH B POOOTY OUIBIIY KUIBKICTH M'SI31B 1 MIABHIIUTH (PI3UIHY
pOOOTO3IaTHICTS.

4. Kapmio. UepryBatu BnpaBu 3 (iTHEC-pPE3UHOIO JUISI TOHYCY M'S31B 1 Kapio-
BripaBu. Hanpuknan, 5 BrpaB 3 (piTHEC-pE3UHOIO0, HEBEIMKUM BIAMOYUHOK, 5 Kap/Iio-
BIIPaB, HEBEJIMKUN NEPETIOYNHOK 1 3HOBY I10 KOITY.

5. UepryBaHHs 3 CHJIOBUMHU HaBaHTAXKCHHSIMHU. Hampukman: MoKHa MOETHATH
BIIPaBU 3 TYMKOIO 1 BOpPaBH IS CIAHUIL 3 TaHTensMu. lle momomoske sIKiCHO
MOTIPAIIOBATH HAJ CIIHUYHUMHU M'SI3aMU.

BucHoBkm.

1. JlitepatypHuii aHami3 ToKa3zye 30UIBIICHHS 1HTEPECY HACEIEHHS J0 TaKOTO
HampsaMy (iTHeCcy, SK «po3ymHE TuUT0». OFHUM 13 TakuxX TpPEHYBaHb € (iTHEC-
mporpama Mini-Band, mo cmpusie po3BUTKy (I3UYHUX SIKOCTEH, MOKpAIIECHHIO

(GyHKIIIOHAJIBHUX MMOKA3HUKIB, MOJIMIIEHHIO CAMONOYYTTS, HACTPOIO, PO3CIA0JICHHIO
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opra”izMmy. Hamu pekOMEH0BaHO BHKOPHUCTAHHS JaHOI METOAMKUA TpPEHYBaHb Yy
(13KyJIbTYPHO-03JJ0OPOBUMX 3aHATTAX 3 JKIHKaMH MEPIIOro Mepioy 3pLIoro BIKYy 3
METOK MIABULIEHHS PIBHA (PI3UYHOrO PO3BUTKY, (PI3UYHOI MIATOTOBIEHOCTI,
(YHKII0HAIBHOTO CTaHy Ta CTaHy 3/10POB .

2. 3a JaHMMM JIITEpaTypHUX JKEpea CTajlo BIAOMO, L0 KIHKA MNPUIUISIOTH
JIOCTaTHLO yBaru Ta 4acy 3aHsTTsAM (I3MYHUMU BIpaBamu. BiamoBigHO 10 1BOTO
HaMU 3anponoHoBaHo (¢iTHec-iporpamy Mini-Band, sika B cBow uepry chopuse

MBUILCHHIO (DI3UYHOTO CTaHY THUX, XTO 3aliMa€ThCS.
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MICIIE IPOBJIEMHOI'O METO1Y
IIIJI YAC BUBUEHHSI YKPATHCBKOI MOBH

Kpucskis Mupociaasa Hocunina

KaHJMJAT MeAaroriyHux HayK, BUKIaaad

TepHOMNBCHKUIM HAI[IOHATLHUM MEIaroriYHUN YHIBEPCUTET
imeH1 Bonogumupa I'natioka,

M. Teprnonuib (Ykpaina)

Beryn. /lugaktiuka i METOTMKH OKPEMUX MIPEIMETIB, @ TAKOXK 1 METOJAMKA MOBH,
HE CTOATh HA MICIli, a IOCTIHHO PO3BHUBAIOTHCSA, 30aradyrOThCs, TOIMOBHIOIOTH
apceHa’] METOAIB 1 MPUIMOMIB ONpaIfOBaHHS HaBYajdbHOTO Martepiany. Lleit mporec
MOCTIHHOTO 30aradyeHHsl ICTOPUYHO 3yMOBJICHUH, AUAAKTUYHI METOJIU 3MIHIOIOTHCS
pa3oM 1 3MIHOIO IIJIel, 3aBgaHb 1 3MicTy ocBiTh. [locTymoBuil mepexin Bin
CXOJIACTHYHOTO HaBYaHHS, IO ONHUPAJIOCh TUIBKM Ha MaM'aTh IIKOJSApa, JI0
MOSICHIOBAJILHOTO, PO3PaXxOBAaHOTO Ha PO3YMIHHA YYHEM HABUYaJbHOTO Marepiay,
JTUKTYBaBCs MOTpeOaMM CYCHUIBHOTO Mporpecy. B MeToAMYHMX MOCHIIKEHHSAX, B
IIYKaHHSIX BYHUTENIB-MPAKTHKIB YUMaJ0 3pO0OJIEHO MJig TOro, o0 TMOJErmuTU
YCBIIOMJIEHHSI MPOTpaMoOBOro Marepiany. [lpomy crnpusie 1 mpoaymana opraHizaiis
HAaBUYaHHS, 1 BHKOPHCTaHHS HAOYHHMX TMOCIOHMKIB, 1 dYiTKa CHCTEMa HaYaJlbHO-
TPEHYBaJbHUX BITPAB.

OnHak 11 CHCTEMH HaBYaHHS BXXE€ HE IUIKOM BIANOBIIAIOTH MOTpedam
chOToHIMHBOrO AHsA. I1IKojla MOBMHHA SKHAWOLIBIE YBaru MPUIUSITA BUXOBAHHIO
aKTUBHOCTI, TBOPYOTO MHCJIEHHS MiApocTatodoro mokomiHHsA. Oco0nmBoi Baru
Ha0yBa€ HE TUIBKM CyMmMa 3HaHb, allé ¥ yMIHHS BYHMTHCS, yMIHHS CaMOCTIMHO
MOTIOBHIOBATH 3HAHHS B IIIKaBi 1yisi cebe ramysi. [lo ChbOTOTHIITHROTO MOMEHTY
0COOJIMBO TIAXOAUTH NPEBHIA adopu3M: TOW, XTO HABYAETHCS — HE TMOCYAHMHA, SKY
Tpeba HamoBHUTH, a daken, skuid moTpiOHo 3amamutu. | Tomy iH(poOpmarriiine
HABYaHHS, 110 BUMArae BiJ] MIKOJSpa BIATBOPIOIOYOTO, PEMPOTYKTHBHOTO MHUCIICHHS,

3aJOBOJIbHHUTH BXXC HC MOXKC.
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CaMuM XKUTTSIM MPOJUKTOBAHI NTyKaHHS 3aC00i1B, 10 CIpUsIn O MaKCUMaJbHIN
aKTUBI3allli MUCJIEHHS LIKOJISIPIB, PO3BUTKY iX CAMOCTIHHOCTI, TBOPYOTO MIAXOY J10
HaOyTTs 3HaHb. [loTpeda B HUX 0COOIMBO BiqUyTHA JJIsl TAKO1 JUCLUUILIIHY, K MOBa,
IO BIJ3HAYAETHCSI BUCOKMM pIBHEM aOCTpakiii, HEAOCTaTHbOIO HAOYHICTIO
MaTepiaidy 1 B TOH ke 4ac Ma€ HaJI3BHUAHO BEJIHMKE MPAKTHYHE 3HAUYEHHS B )KHUTTI
KO>KHOI JIFOJIUHMU.

Meta. OgHum 13 (akTOpiB PO3BUTKY TBOPYOTO MUCJIEHHS WIKOJIAPIB CTA€
npoOsieMHe HaBYAaHHA. Y YOMY K TOJSITa€ CyTh MPOOJIEMHOTO METOJy HaBUaHHS?
C. JI. PyGinmreitn mucaB: «llo9aTKOBUM MOMEHTOM MHCIHTEIBHOTO MPOLECY, K
NpaBUJIO, € IPOOIEMHA CUTYallis. MUCITUTH JIFOIMHA TIOYMHAE, KOJH y HEl € moTpeda
IIOCh 3pO3yMiTH. MHUCIEHHSI, K TIPAaBUJIO, IIOYMHAETHLCS 3 MpoOiieMu abo 3amuTaHHs,
3 monuBy abo 3aAWBYBaHHs, 3 cymnepeyHocTi. Lliero mpoOJeMHO CHUTYyaIli€lo
BU3HAYAETHCS 3aJTyYCHHS OCOOMCTOCTI O MUCIHTEIBHOTO TIPOIECY; BiH 3aBXKIU
CIIPSIMOBAaHUI Ha BHpIIICHHS fAKOICH 3amadvi» [3, ¢. 37]. Ha it 3akoHOMIipHOCTI 1
0a3yeThes MpoOIeMHE HAaBUYAHHS.

BusnavyaibHOIO OCOONMBICTIO HABYaHHS B I[bOMY BHUMNAAKY € TMpoOJieMHa
CUTYyallisl — AUJAKTUYHA CYMEPEYHICTh MK IOCTaBJICHUM II3aBAAHHSIM 1 HasBHUM
piBHEM 3HaHb 1 NPaKTHYHMX HABUYOK Yy4Hs. HasBHICTH mTpoOJEMHOI cHTYaIlii,
AKTUBHOI TI3HABAJbHOI JISJIBHOCTI CIIOPIAHIOE HABUYaJbHHUM MPOIEC 3 HAyKOBUM
JOCIJDKEHHSIM, 1HIMB1yallbHE MI3HAHHS 3 CYCIUIBHO-ICTOPUYHUM.

[Ipo6nemMHe HaBYaHHS BUMAara€ He JOTMAaTUYHOTO 1 HE PENPOIYKTUBHOTO
MUCJICHHS, a TPOJYKTUBHOI MHUCIMTENBHOI MisuibHOCTI. [[uM camum BOHO crpuse
MaKCHUMaJIbHOMY PO3BUTKOBI IHTEJIEKYTATBHUX CHJI 1 3/[I0HOCTEH YUHIB.

OTxe, mepuioueproBe 3aBJaHHS BUWTENS IMOJSITA€ B TOMY, OO0 TOMiYaTu
mpo0JIeMu B caMOMY 3MICTI HAaBYAJIBHOTO MaTepially 1 CIIpSMOBYBAaTH Ha HHUX yBary
ITKOJISPIB.

Marepianu i meroau. B 1imomy Xin po3B’si3yBaHHS MPOOJIEMH BKIIIOYAE Taki
eTamnu:

1) moyaTkoBe yCBIAOMIIEHHS IPOOJIEMU;

2) BIAYYTTS IHTEJIEKTYaIbHOTO YTPYIHEHHS;
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3) ocMuCIEeHHS TPOOJIEMU;

4) momyK UIUISXIB PO3B’A3aHHSA: PO3WIECHYBaHHS NpoOJEeMH Ha YaCTHHH,
BUCYHEHHS TIPUITYIIEHb;

5) anani3 4acTKOBUX MpoOJIeM, epeBIpKa NPUIYILIEHb;

6) hopMyIIrOBaHHSI OCTATOYHOTO BUCHOBKY.

BukonaHHsT yciX HEOOXIAHUX ISl IIbOTO MUCIUTEIBHHX OIepaliil — crpaBa
nyxe ckinagHa. CHIOCTepe)KeHHA IOKa3yloTh, IO LIKOJSpaM, $AKI 3BUKIM 10
PENPONYKTUBHOTO MHCIEHHS, /O BIATBOPEHHS 3aCBOEHOI y TOTOBOMY BHTJIS[I
iHpopMaIlii, BaXXKO CaMOCTIHHO PO3TJIsAJaTH HaBITh HECKJIAJHUN Marepian 1 AIATH
NEBHUX KOHKPETHUX BHCHOBKIB. Tak, HampuKiaa, MEPIIOKYPCHUIl, SKa y IIKOJi
Maja 3 YKpalHChbKOi MOBHM Maike 3aBXKIW HAWBWINI OIIHKH, a Ha TECTyBaHHI
orpumana noHaa 170 GamiB 1 6e3 3aMMHKK PO3MOBLIA HAa €K3aMEHI Mpo MpAMY 1
HEeTpsSIMy MOBY, BUSIBUJIACh aOCOJIOTHO OE3MOpaJHOI0 TIEpe] 3aBIaHHIM IMOSCHUTH,
KOJIM BJ)KUBAETHCS B PEUCHHSX 3 HEMPSIMOIO MOBOIO CITOJIYYHHUK «II0», & KOJIU III00».
Axe psMOi BIAMOBIA1 HA 1€ 3alIUTaHHA Y MIJIPYYHUKY HE OYJ0.

Taky Oes3nopaaHicTe MOXHa OaunTh y OaraThOX Y4YHIB Ta CTYyIEHTIB. Tak,
NEPIIOKYPCHUKM HE TUIBKM HE 3MOTJIM JaTh TOYHUX BIANOBIACH, ale W He 3yMuld
xoya O Ha KpOK HAOJM3UTUCh N0 HHUX, KOJM Tepel HUMHU OyJl0 TIOCTaBIEHO
3alUTaHHA, [0 BHMarajd CaMOCTIMHOro po3B’s3aHHs: 1)Ski rpynu 3aiiMeHHHKIB
MarTh IMEBHI CHUIbHI O3HAKW 3 IHIIMMU YacTHHAMU MoBH? 2) Um 3a OgHAKOBUM
IPUHITMIIOM JUIMMO Ha PO3PSAHM 3aiMEHHHKHU 1 NpuciliBHUKH? 3) SIki mpUCITiBHUKA
MaroTh IIOCh CIIbHE 13 3aMEHHUKAMU ITIEBHOTO PO3PSay?

HaBpsin un nocsarue ycmixy Toi BUMTENb, SKHA 33 {yMaBIIIA 3aCTOCYBATH Y CBOIl
MpaKTUlll MpoOJeMHE HaBYaHHA, 3axode, MO0 y4HI 3pa3y X, 0e3 momepeaHboi
MIATOTOBKM 37iiiCHIOBaNM Bech momyk. [lepexim Ha mpoOnemHe HaB4YaHHS Tpeba
3MIACHIOBATH TIOCTYIOBO, MU(EepeHIiioBaHO, BPAaXxOBYIOUM 1 OCOOJIMBOCTI Kiacy, i
eTan HaBYAHHS, 1 XapaKTep HABYAILHOTO MaTepiaiy.

Pe3yabTaT i o0rosopenns. IIpoGieMHe HaBYaHHS MOXE 3IIMCHIOBATUCH Ha
PI3HHX PIBHSIX CaMOCTIMHOCTI MIKOJSAPiB. PoO3pi3HAIOTH, 30KpeMa, YacTKOBO-

MONIYKOBUUA METOJ, KOJM Y4HI OepyTh ydacThb Y PO3B’A3aHHI OKPEMHX IHUTaHb,
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3B’SI3aHUX 3 METOK YPOKY, 1 JOCHIAHUIBKUHN, 10 mepeadadae HUIKOM CaMOCTINHHE
TOCIIIKEHHSI TPOOJIEMHU.

[loyaTkoBUM eTanoM, HEOOXITHOIO MEPEIyMOBOK CAMOCTIMHOTO PO3B’sS3aHHS
npo0JIeMH yUYHSMH € MPOOJIEMHUI BUKJIAJ MaTepially BUMTENIEM, HaBITh MPOOJIEMHE
(GOopMyITIOBaHHS TEMH YPOKY.

S0 y cBOiil pO3MOBiAl BUMTENb BUALISE OKPEMI MPOOIEMHU, a TIOTIM JIOTIUHO 1
MOCJTITOBHO PO3KPUBAE TIEPE] YUYHSAMH HUIAX A0 iX PO3B’sA3aHHS, BiH TUM CaMUM
BBOJUTH LIKOJSPIB B JIaOOPATOPitO0 TBOPUOTO MOLIYKY, Aa€ iM 3pa3oK TOTro, sk Tpeba
yCyBaTU CYMHIBH 1 CYNIEPEUHOCTI1, 3HAXOAUTH BIJMIOB1/I1 HA TUTAHHS 1110 BUHUKAIOTh B
X0/l HABYAJIbHOT pOOOTH.

[TpunycTMO, Ha YpoIli MOYMHAETHCS BUBUCHHS TeMHU «JlienmpukMeTHHK». Tema
IIIJTKOM HOBa JIJIS1 YYHIB, Ba)KKa JIUIS CIIPUAHATTS, 1 TOMY BUUTENb BAAETHCS JI0 METOY
3B’SI3HOTO BUKJIaly MaTepiainy. Bin 30cepe/kye yBary yuHiB Ha CIIOPIIHEHUX CJIOBaX
orcoemuti 1 noocosminuu. Ha mepmuii mormisy 3maeTbesi, 10 oOWABA Ii CJIOBA —
IPUKMETHHMKH. 1X MOKHA 3B’S13aTU 3 IMEHHMKOM, HAIpUKIAJ, JucmoK: B yTBopeHnx
CJIOBOCIIONYYEHHSX (oco8mull AUCMOK, NOHCOBMINUL JUCMOK) BOHU BUCTYMAIOTh SIK
3aJIe’H1 CJIOBA, BHUKOHYIOTh pOJIb O3HAYEHHS, BIANOBIAAIOYM HAa TUTAHHS AKUl?
SKIo TpoBIAMIHAEMO 111 CIOBOCIIONYYEHHS, TO ToOaduumo, 10 OOHuaBa CJOBa
BIIMIHIOIOTHCS OJTHAKOBO:

P. XKoBToro nuctka — mo>kOBTUIOTO JUCTKA

J1. 5KOBTOMY JTUCTKY — MOKOBTUIOMY JIUCTKY

3. )KOBTHH JINCTOK — TOKOBTLIINH JINCTOK

MH. H. 5KOBTi JUCTKH — TOKOBTIJI1 JIUCTKH 1 T.1I.

[ Bce )k y 3HauU€HHI X CJIIB € ICTOTHA PI3HULIA. Y YOMY X BOHaA nossirae? Yum
BIIPI3HSAETBCS CIIOBO MOXMCO8MIAULL BiT TPUKMETHUKA orcosmuii? ( MalbIIANA  Xif
MIpKyBaHb IIOCTYNOBO ITIBOJUTH JO BIANOBIAI HAa TIOCTABJICHHI 3alUTAaHHSA).
3BepHIMO yBary Ha Xxapaktep o3Haku. CJIOBO o/cosmuii Ha3WBA€E O3HAKY IMOCTIHHY.
Ko mu kaxxemo «KoBTuil MTHCTOK mamnepy», Hac abCOMIOTHO HE I[IKaBUTh, Yd OyB
1Ie¥ JTUCTOK KOJIUCh IHIIMM, MU CIOPUHUMAEMO JIMIIE HOTO TEMEpIlIHI0 O3HaKy. [HIe

3HAQUYEHHS CJIOBa HModJcoemiauu. Y BHUCJIOBaX «IIOXOBTUIMWA JIUCTOK Mamepy»,
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«ITOXOBTUTHH JIMCTOK KJIEHA» BKJIAIAETHCS 3MICT, IO JINCTOK HaO)y6 BKa3aHOI SKOCTI,
110 BIH CIOYAaTKy OYB SIKUMOCH IHIIMM — JUCTOK Hamepy — OUIMM, JIUCTOK KJIEHA —
3€JICHUM — aje BIH 3 SKOIChb NPUYMHU nodcoemig. BucniB «moxoBTuia (apbay
HEMOXXJIMBHM, 00 (hapba mae CBiil KOJIp MOCTIMHO, BOHA HE noocoemina, a Oyia
JHCOBMOIO.

CnoBo noowcosminuii Mae ¥ 1HII1 BIAMIHHOCTI BiJ npukMeTHuka. 11[o0 y mpomy
MEePEKOHATHUCH, 31CTABUMO TaKl BUCIIOBU: NOXMCO8MINe qucms 1 socosmitoue aucms. Y
NEPIIOMY 3 HUX WIETHCS PO O3HAKY, AKY MPEAMET YK€ HaOys, a B IPyroMy — Ipo
TaKy, K01 BIH WoUHO HAbysac.

OTxke, y TEpIIOMY BHUMAJAKy CJIOBO, CXOXX€ HAa MNMPUKMETHHK, Ma€ O3HAKU
MUHYJIOTO Yacy 1 JOKOHaHOTO BHJY, Y JPYyroMy — TEMNEpilIHLOro dYacy i
HEJOKOHAHOTO BUIY. A Yac i BHJ, K BiJOMO, — O3HAKH JieciaoBa. OTxe, pO3MIISTHYTI
CJIOBa BUIPI3HAIOTHCS Bl MPUKMETHUKIB THUM, 110 BOHU MalOTh 1 TI O3HaKH , 5Kl
XapaKTEePU3YIOTh JA1€CTOBO. Lle mienpuKMeTHUKH.

TakuM 4YMHOM, BUUTENb, BUCYBAIOYM HAaBUAJIBHY MPOOJIEeMy, MOBHICTIO Oepe ii
pO3B’si3aHHS Ha cebe. YUHI 3aIMIIAI0ThCS JIMIIE CIIOCTEPIrayaMu MpoIecy MOIIYKY.
Ane mpu 1LOMY BOHHM BYATHCS, 3aCBOIOIOTH METOAMKY TNolnyky. Hamararouwuch
3aJly9UTH YYHIB J0 IOTO MPOLIECY, BUUTENb Y XOA1 PO3MOBIi/li, 3BEPTAETHCS 10 KIacCy,
IIPOIIOHY€E 3POOUTH TIEBHI MPUITYIIEHHS (HAMPUKIAA, ISl 4OTO MOTpIOHE B pEUYEHHI
BCTaBHE CJIOBO), MOSICHUTH (aKT (YOMY BITOKPEMIIOETHCS 3BEPTAHHS B KIWYHIN
dbopmi pa3zoM 3 MPUKMETHHKOM), JOBECTH IPABWIBHICTh MIPKyBaHHS, 4YOMY Y
MPUCITIBHUKAX SCHO, MUummio, 6icom HeMa 3aKiH4YE€Hb TOIIO.

BumuM  piBHEM CaMOCTIHHOCTI IIKOJIAPIB  BI3HAYAETHCS  PO3B’S3aHHS
HaBYAIBHOI MPOOJIEMHU B X011 €BpUCTUYHOT Oeciau.

Och sK, HaMPUKIIAJ, MOXE MPOXOJUTH YPOK Ha TeMy «3arajibHe MOHSTTS PO
nienpuciiBHUK». Ha modyaTky ypoky, KpiM MOTepeaHbOl TeMH, BUHTEIb IMEPEBipsie
SIKICTh TTIOBTOPEHHS BIIOMOCTEH PO YacH 1 BUJU JI€CIOBA. 3HAHHS IIOTO MaTepiany
TMOBUHHO CTaTH OCHOBOIO JIJIsi 3aCBOEHHS HOBOi TeMu. [IoTiM opraHizoBye poOOTy 3a
KapTUHOIO, Ha AKIA 300pa)keHO TpPyAOBUU mpolec, rpy Tomo. JiTiM gaeTscs

3aBJaHHSA — SIKHAWUMOBHILIE OMHUCATH, 110 POOJSATH Ti, KOTO 300pake€HO Ha KapTHHI.
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Po6oTy MO’XHA IPOBOAUTH KOJEKTUBHO 13 3alIMCOM PEYEHb Ha J1BIA CTOPOHI JOUIKH.
3a HaBYAJIBHOIO KapTHUHOIO «3MMOBI I'pu» MOXYTh OyTH CKJIajeHl pedeHHs. Jlami
MIPOBOJUTHCS 3aKPIIVICHHS MaTepialy P BUKOHAHHI TPEHYBaJIbHUX BIPAB.

Sk Oayumo, mix 4Yac poboTH 3 KiIacoM (Mmichas MPaKTHYHOI poOOTH 1
IpaMaTUYHOrO aHaJI3y CKJIAJIEHOI0 TEKCTY) Mepel KJIacoM OJIHE 3a OAHUM IMOCTAalOTh
Taki MpoOeMH1 NuTaHHs: Ska ponp pienpuciiBHuka y pedenHi? o cninbHOro Mixk
mienpuciiBHUKOM 1 giecioBom? Illo choiibHOrO MDK — JTIENPUCITIBHUKOM 1
npuciiBHUKOM? Konu BXKUBaeEMO AIENPUCITIBHUK HEJOKOHAHOIO 1 KOJM JIOKOHAHOTO
BUy? Slke AieciioBO MOXKHA 1 SIK€ HE KOKHA 3aMIHUTHU JIENPUCTIBHUKOM? YMLIO
CHPSMOBYIOUH O€Ciy, BUNTENb MiJBOJAMB IIKOJSIPIB IO PO3B’ I3aHHS IIUX TUTAHb.

[Ile BumMi piBEHb CaMOCTIMHOCTI — PO3B’sA3aHHS MPOOJIEMHU IUISIXOM aHAJI3y
MOBHHMX sIBHII. Tak MO)KHa TPOBECTH OIpaIfoBaHHS TeMu «BikuBaHHs
JIEMPUCTIBHUKOBUX 3BOPOTIB 3aMICTh MIAPSAHUX 00CTaBUHHUX PEUCHbBY.

MOXIUBICTh Takol 3aMiHM Y4YHI Oa4ymiid BK€ HEOJHOPA30BO (MPU BHUBUYEHHI
JTIETPUCITIBHUKIB, CIHOJYYHHUKIB, MIAPATHUX pedeHb). Tomy iM mim cuiy Oyne
3pOOUTH BIJIMOBIIHI y3arajabHEHHS.

Po6ora mouymHaEeThCS 13 BCTYNMHOIO CJIOBA BYMUTENs, SKUH CTaBUThH Iepe]
YUYHAMH 3aBJaHHS [POAHAII3yBaTH JEKIIbKAa CKIATHOMIAPSIHUX pPEUYEHb, SKIIO
MOXJIMBO, 3aMIHMTH B HHUX ITIPSJHI PEUYEHHS MIENPUCTIBHUKOBUMHU 3BOPOTAMHU,
BCTAaHOBHTH, KOJIM TaKa 3aMiHa MOXJIHMBA, a KOJU Hi. J[ayi y49HSIM pEeKOMEHIYEThCS
Marepiaj sl CHOCTEPEIKESHHS, 1 BOHU MPAIIOI0Th CAMOCTIHHO.

MartepiaJa 115l ClIOCTepPeKeHHSI MOKHA 3a3/1aJ1eTiIb BUIIMCATH HA OIIIILi:

A ne nioy 36i0cu domu, 00KU He NOYUYI0 8AUIUX MIDKYBAHD,

Yeseuepi, minvku 1100u nogepuynuce 3 nous, yoapus 036ix TOIIO.

IToku y4HI BUKOHYIOTH 3aBJaHHSI, BUMTENIb OOXOJHUTH KJIac, JOIOMAarae OuTbII
cmabkum  yuHsM. [licms 1bOTO MIABOMSTHCS MIACYMKH CaMOCTIHHOT poOOTH.
KonektuBHO 3’4COBy€EMO, IO MAI€MPHUCIIBHUKOBUMH 3BOPOTaMU MOXYTh OYyTH
3aMIHEH] MAPSAIHI PEUYEHHS Yacy, NMPUYUHHU, YMOBH, IOMYCTOBi. YUYHI HABOJSTh

PEKOHCTPYHOBaH1 peueHHs: He nouyuwiu eawux MipKy8amv, s He nioy 36i0cu 1 T. [I.
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[ToTiM BuMTENb 3amUTy€, YU 3pOOUIIM y4YHI BUCHOBOK MpO T€, YOMY B IHIIHMX
BUIIAJIKaX 3aMiHa HEMOXJIMBA. SIKIO BHCHOBKY HE 3pOOJIEHO, PaauTh iM 3BEPHYTH
yBary Ha MiAMETH 000X YaCTHUH CKJIAQJHOMIAPSAIHOTO PEYEHHS. YUH1 HNOMITSTh, IO
HEOOXIHOI0 YMOBOIO 3aMiHU € HAasBHICTh B TOJIOBHOMY 1 MIAPSAHOMY PEUEHHSAX
OJIHOTO 1 TOTO X TigMeTa (Te came ClI0OBO a0o0 3aMiHeHe 3aiMeHHUKOM 3-Thol ocobn).
Skio migMeTH B 000X YacTUHAX CKJIAJHOTO pEUYeHHS pi3Hi (JI0IU — A3BIH), 3aMiHa
HEMOJKJTHBA.

[TincyMOBYIOUH CIIOCTEPEKEHHS YUHIB, YUUTENb MIAKPECIHUTh, 110 MOPYIICHHS
IILOTO TPaBWJIa MPUBOJHUTH JI0 TPYOMX MOMWIOK, JO CMIIIHHUX 1 Oe3rmy3aux ¢pas,
3aUUTy€ KUIbKa MPUKIAIIB 3 YYHIBCBKMX POOIT Ta 3 IHIIMX JKEpel, HANpUKIAJ:
«BUHIIOBIIN B MaIlIMHK, HA TOCTS 3araBKaJId COOAKH.

Y 1poMy BHUNAAKy y4YHI HE TUIBKM CAMOCTIHHO pPO3B’S3YyI0Th, ajie ¥ cami
BUCYBalOTh HaBYaJIbHY mpoOsieMy. Ha »xamb, e TpariseTscs piako. SIK IijIKOM
NPAaBWIBHO BKAa3ye BiIOMUH MONbCHKUNA MEeTOAUCT B. OKOHB, «ITOKH JIiTH HE IMTYTh
70 TIKOJIM, IX Ti3HaBaJbHA 3M1I0HICTb, IO CTUMYJIOETbCSI KOXEH pa3 HOBUMHU
MUTAHHSAMHU 1 PIIICHHSMH, 10CATAE KYJIbMIHAIIMHOTO ITYHKTY.

B mkomi mel mporec HApOCTaHHS BIACHUX MPOOJieM 3a3HAE IHTEHCHBHOIO
ranpbMyBaHH» [2, ¢. 61]. [leski BuuTeni, He Oyaydu CIIPOMOKHUMH H1 BIATMOBICTH HA
BC1 HE3YMCJICHHI JUTAYI «9OMY», Hi CIIPSAMYBATH 1HTECJICKTYyaIbHI 3yCHIIIS IIKOJSPIB
Ha CaMOCTIMHMM MOIIYK PIllIeHb, TPOCTO BIAMAXyIOThCS BiJ YacTO HAiBHUX JUTIYHX
npoOjieM - MOBIISB, y4H, IIO OyJO 3aaHO, a IbOI0 MM IIe HE MPOXOIUIU — 1
3araynryioTh UM CAMUM JTUTSYY JOMHUTINBICTb.

SKImo > BYMTENh IIPAIIOE TBOPYO, BiH 3a0X0Yye iHIMIATHUBY, 30YIKY€E
JOTIUTIUBICTD JIITEH, BUXOBYE YBary 10 MOBH 1 CIIOCTEPEKITUBICTb.

BucnoBku. B Takux yMmoBax IIIJTIKOM MOXKJIMBE BHUCYBAaHHA MPOOIEMHUX
3anmuTaHh caMuMu ydHAMH. Ochb XapakTtepHmii mpukiaa. Crmocrepiraroum Oarato
pasiB, IO MPH JIECTOBAX HAKA30BOTO CIIOCOO0Y MOXE CTOSITH 3aMICTh YaCTKH — «CSI»
9JaCcTKa — «CbhY», yU€Hb 3BUK JIO TyMKH, III0 HEMa€ 0COOTMBOTO 3HAUYCHHS, SIK CKa3aTH —
OUBUCS TN OUBUCH, 00SCHUCSA YU 00ACHUCH, CXUAUCA YU CXUIUCH. | panToM momivae,

10 HIKOJIK HE TOBOPUMO «TIIICh», «MUMCHY», TUIBKU «TIIICS», «MHUHCcsI». [lepen Hum
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BUHUKA€E NPOOJIEMHE TUTAHHS: YOMY HE 3aBKJIH B3a€MO3aMiHMM1 MopdemMu —Csl 1 —Cb,
KOJM HE MOXXHA BXUTU MOCT(hIKC —cb? Buutens, 3BUYaiiHO, HE Oyae 3pa3y JaBaTu
BIMOBI/AI, a MOpaAuTh B3SATH 1€ W 1HII JieciaiBHI Gopmu 3 mopdemoro —cs,
PO3IJIAHYTH iX 1 CAaMOCTIMHO 3HAWTH BIANOBIAb. YBaXXHO IMpOaHaIi3yBaBIId (OpMU:
30uparucsi — 30uUpaTuch, 30uparocs — 30Uparoch; 30upacmics — 30UpaemMocs —
30upaemMoch 30HMpaeMcs — 30UpAETbCA — YYEHb MOXKE HOPUUTH 10 MOTPiOHOrO
BHCHOBKY. SIKIIO  IIbOTO BHUSBUTHCS HEAOCHUTh, BUMTENIb BKake 1 Ha (opmy
TIETPUCITIBHAUKA, SIKA TPAKTUYHO HE BXKMBAETHCS 3 YACTKOIO — CSI 30UpAIOYUCD, SKIIO
NOTpiOHO, TOPaAUTh 3BEPHYTH yBary Ha 3BYKH, IO CTOSTh MEpea —Cs , 1 y4eHb
000B'SI3K0OBO 3pOOUTH BHCHOBOK IO T€, IO BOHA, SK MPABHIIO, BKUBAETHCS MICISA
MIOTIEPETHBOTO MPUTOJIOCHOTOY, @ Ch — IICIISI TOJIOCHOTO 3BYKA.

VY mrykaHHi1 BIJITIOBI/II HAa MOCTABJICHE 3alTUTAHHS, 3PO3yM1I0, OpaTUME y4acTh HE
JWIIE «aBTOp» MPOOJIEMHOTO 3alUTaHHsS, a BeCh KJac. X0o4 poboTa Taka 3aiiMae
Oararo uacy, aje BOHAa BHUIIpaBgaHa, 00 B Xoal ii QopMyIOTbCcS HaWIIHHIIII
IHTEJIEKTYalIbH1 AKOCT1 MKOJAPIB. Taki cUTyaIlii 34e01IbII0r0 BUHUKAIOTh CTUXIWHO.
VY OGUIBIIOCTI K BUMAAKIB MPOOJIEMHA CUTYAIlls 3a3/ajierih HaMI4aeThCsl BUNTEIIEM,
pO3B'sI3aHHA ii Tepe10aYacThCcsl y IOYPOUHOMY IIJIaHI.

byno 6 momumikorw aymaru, mo npodJeMHUN METOJI MOKHA 3aCTOCYBATU CKPI3b
1 3aBX/IH, TIEPETBOPHUTH HOTO y €IMHUH 3aci0 OMpalroBaHHS IPOrpaMHOI0 MaTepiary.
[IIkoma, o4eBHUIHO, 1 Hajadl BHUKOPHUCTOBYBATHUME LIIOCTPATHBHO-TIOSICHIOBAJIbHE
BUKJIQJJaHHSI.

Ane Oe3nepedHe oJIHE: MPOOJIEMHUN METOJI HaBYaHHS, SIKMM BUMarae Bii y4Hs
AKTUBHOI MUCIMTEIBHOI JISTIHOCTI MOXKE 1 TOBHHEH OYTH B3ATUM Ha 030pO€HHS
HAIllUMU  BYMTEISIMHA, MOXE€ 1 TIOCHY>KUTH CHpaBl JadbIIOr0 MOJIMIIEHHS

BUKJIalaHHA.
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MOTHUBALISI MAUBYTHIX YYUTEJIB ICTOPII I
ITPABO3HABCTBA J0 MPO®ECIMHOI JISIJIBHOCTI HA
OCHOBI HOPM ITPABA

KoBaasb [lap’s

3100yBay

YMaHCbKUH epKaBHUN MEeJaroriYHuil YHIBEPCUTET
imeHi [laBna TuyuHu.

Cydacuuil eran (axoBoi MIATOTOBKM MallOyTHIX YYMUTENIB CHPSIMOBAHHN Ha
IHTEeprpeTaliiHi MEepPeHEeCeHHs] PO3pOOJEHUX METOAMYHUX MIAXOJIB iX MPaBOBOi
OCBITH, TIOIIYK HUISAXIB CTBOPCHHS yMOB IPOJOBKCHHS iX IPABOBOTO HaBYaHHS,
Bi101p KOMIIOHEHTIB CUCTEMHU Oe3MepepBHOI MPABOBOI MiITOTOBKH.

3rifHO 3 O3HAYEHUM Ha IMepIIe MICIe TOCTABICHO MOTHUBAIliI0 MalOyTHIX
YUUTENIB 1CTOPIT 1 MPaBO3HABCTBA 10 MPOQECIHHOI AISITHHOCTI.

BryTpinHsa ocHOBa akTUBHOI MpodeciitHOT MIsITBHOCTI BYUTEINS 3aICKHUTh Bij
HasBHOCTI B 11 CTPYKTypl MOTHBAI[IHHOTO KOMIIOHEHTa, OCKUIBKA MOTHBHU
CIIOHYKAIOTh JIIOAUHY A0 AisUTbHOCTI. Ilepexim MOTHBY Ha MISJIBHICTh € BaKJIUBHUM
MOMEHTOM, Ha OCHOBI1 $IKOTO BHHHKAIOTh SIKICHO HOBI BIJHOCHHM JIIOAEH 10
MaiOyTHBOI misIbHOCTI [8, ¢.119].

Ha nymky C. IlanacuHa, HalBa)KJIMBIIIOK XapaKTEPUCTUKOIO MOTHBAIIHOTO
KOMIIOHCHTa € CYyO €KTHICTh JIIOJIMHU 3 XapaKTEPUCTHUKAMHU: CYO €KT aKTHBHOCTI
SABISIE «IHAWBiMyadbHE S» JIOMWHM, 3aCHOBaHE HA IHAWBIAyallbHHX I1HTEpecax
0COOHCTOCTI; Cy0’€KT aKTUBHOCTI — me «Sl 1HIIOro B MEHi», TOOTO 1ii Ha OCHOBI
IHTEpeCiB IHIIUX JIOJEH; CyO’€KT aKTHUBHOCTI HaJiHAWUBIIyaJIbHHHA, TOOTO HOTO
CTaBJICHHS IO IHIIUX 3aCHOBAHE HA 3arallbHOIOJCHKUX IIHHOCTSAX, TOOTO HA TOMY,
110 BJIaCTHUBE HE OJTHOMY, a BCIM (IIOHSITTS 4YeCTi, COBICTIi, 1oOpa 1 31a Tomio) [7, ¢.26].

Cepen MOTHBIB JISUTBHOCTI BUAUISIOTHCS COIIabHI MOTHBH, SIKI TIOPOKYIOThH
Pi3HI BUAM JiSUTBHOCTI, CIIPSAMOBAHI Ha Te, 00 3alHATH TIEBHE MICIC B CYCITUIBCTBI.
Tomy, meprn 3a Bce, HEOOXiTHO 3 SICYBAaTH: 3apajld YOTO JIOJAMHA 3IMCHIOE BYMHOK?

[Ilo BoHa Bupaxkae cBOIM BUMHKOM? MOTHB BUMHKY, MOBEIIHKA BUCTYIIAE SIK CYTTEBA
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O3HaKa OCOOM 1 CIYKUTh OJHUM 3 MPOBIAHUX KPHUTEPIiB BUMIPY PIBHS 34aTHOCTI
0COOMCTOCTI MpUIMATH PIIIICHHS 31 3HAHHAM cIipasu [3, c.21].

HasBHicTh NeBHUX MOTHUBIB Nepedadae OakaHHs CTyJIEHTa JOCSITTH IMOCTABICHUX
LJIeH, CIIOHYKa€E 10 AISIBHOCTI 1 (OPMYEThCS MiJ BIUIMBOM Pi3HHMX (DaKTOPIB, IO €
BHYTPILIHBOIO CUJIOO MOBEIIHKY, sIKa BU3HAYA€ CIIPSIMOBAHICTh IOr0 aKTUBHOCTI.

Ha cporogHimHiii JeHb OJHUM 3 HAMBAKIMBIIIMX MOKA3HUKIB, (POPMYBaHHS
SIKOTO HEMO>KJIMBE 0€3 3aCTOCYBaHHSI CIICIIAIbHUX METO/IUK, € MOTHBAILISL.

MotuBarliss MaiilOyTHHOTO Tiefiarora 10 npogeciiHoi AisUTbHOCTI HA OCHOBI HOPM
npaBa JIETEPMIHYEThCS MPUAHATTAM 3HAUYIIOCTI IPABOBUX 3HAHb 1 yMIHb B MPO(eCIitHii
TiSTTBHOCTI, CTaBIICHHSIM JI0 TIpaBa SIK JI0 LIHHOCTI, TIOBArOk0 JI0 MPaB JIFOAWHHM 1 TUTHHH,
3[IMCHEHHSIM TPAaBOBOI'O BUXOBAHHS Y4YHIB 1 MpaBoBOro iH(opMyBaHHsA OaTbKiB. Jlis
dbopMyBaHHS 1ILOTO KpUTEpiro, Ha aAymMKy M. JlaynoBa, ciij 1HIIIFOBAaTH HE TUIBKH
NpaBOBE HAaBUaHHS SIK 30BHIIIHIA (pakTop, IO BIUTMBae Ha (HOpMYBaHHS IPABOBOI
KOMIIETEHTHOCTI, a i aKTUBI3YBaTHU BHYTPIIIHI CTIOHYKaHHs (MOTUBH, MOTPEOU, IIIHHOCTI,
IPaBOBI YCTAaHOBKH ) MaOYyTHIX meaaroris [4, ¢.56].

HaBuanpHa MoTHBaIlisi TOPOJXKY€E TI3HAHHS TpEeIMETa 3aCBOEHHS, a
npodeciiina MoTuBalliss GpopMye y CTyJeHTa TOTOBHICTh 10 MISUIBHOCTI, MIATPUMYE
iHTepec 70 Hei B X0l il BUKOHAHHA, PO3KPHUBAE Te€, 3apaJll YOro CTYIEHT i€ 1 J10
4Oro nparHe.

[IpodeciitHo-paBoBi MOTHBU (YCBIAOMJIEHHS COIlIadbHOI I[IHHOCTI IIpaBa,
IparHeHHs JI0 HOro Mi3HaHHSA, PO3YMIHHS BUMOT 3aKOHY J10 MpodeciitHOl TisSIbHOCTI
1 OakaHHSI CBO€I0 OCOOMCTOIO YYaCTIO CIPHUSATH 3MIIHEHHIO MPaBOMOPSAIKY) SK
JDKepesio aKTUBHOCTI memarora B cdepi mpodeciiiHo-mpaBoOBUX BIAHOCHH MOKHA
MOJIaTH SIK Oa’kaHHS JOCATTH MEBHOT METH BIJMOBIAHO JJO IPAaBOBUX BUMOT.

[IpodeciitHo-mpaBoBi MOTHBU (POPMYIOTH TPABOBY YCTAaHOBKY, SKa HaJae€
[IJIECIPSIMOBAHOTO ~ XapakTepy y TIiM YW 1HIIA JSUTBHOCTI, BHCTYIAIOUYU
cTa011i3aTOPOM B MIHJIIMBOMY CoOIlialbHOMY cepeaoBuii [1, ¢.38].

31 CKa3aHOTO BUIUIMBA€, L0 PO3BUTOK HABYAJIbHOI MOTHBAIll Ta MOTHBIB
MPaBOMIpHOI TIOBEMIHKM BiAOYyBa€ThCA TiJ BINIMBOM UYWHHHWKIB, BHUpIMIAIbHE

3HAQUYEHHSI Cepe]l SIKUX Mae€ I[IHHICHE CTaBJICHHS JIIOJWHU JO MpaBa, il IHTEpecH 1
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notpedu, 30kpema npodeciitni. [loBeainka nonen y npaBoBiil cepi Ma€e 30BHILIHIO 1
BHYTPIIIHIO CTOPOHY. 30BHIIIHA CTOPOHA — II€ BIAMOBIIHICT, a00 HEBIAMOBIAHICTH
MOBEIHKY JIFOMMHY BUMOTaM MPAaBOBUX HOPM. BHyTpilIHS CTOpOHA — I1€ YCTAaHOBKH,
NEepeKOHaHHs, 110 BU3HAYalOTh TOM YW I1HIMMI BapiaHT mnoBeAiHKHU. [IpaBoBa
yYCTaHOBKA € PE3yJbTaTOM OCBOEHHS MPABOBUX I[IHHOCTEH 1 IHIUKATOPOM TIIIMOWHU
TAKOro OCBO€HHS. [[iHHICHO-TIpaBOBI YCTAHOBKHM TIPOSIBIISIIOTBCS B IPABOBHUX
OpIEHTAIlISIX, BJIACHE 1 BUCTYMAIOTh MOBCAKACHHUMH PETYISITOPAaMU TOBEIIHKU
0COOHUCTOCTI B MPaBi.

3BiicK A0 MOTHBAalil BIJHECEHO LIHHICHO-TIPABOBY  CIPSIMOBAHICTh
MaOyTHBOTO TeIarora i pO3BUTOK IIHHICHO-MOTHBAI[IHHOTO CTaBJIEHHS JI0 MPaBOBOT
KyJIbTYPH.

[{iHHICHUN CKJIAQIHUK MOTHUBAIll BUIUIEHUM SK BaKJIMBA CKJIQJ0Ba MPOIECY
(dopMyBaHHS TMpPaBOBOi KyJbTYpH MalOYTHIX Y4YWTENIB ICTOpPii 1 MPaBO3HABCTBA.
OcoOnuBICTIO 1ILOTO CKJIAJIHWKA € HWOTo MPHUCYTHICTh Y BCIX BHUJAX OCBITHBOI Ta
MPAKTUYHOI JISITHHOCTI.

Ananiz  pobir nmocminnukiB  (II. MycunoB, C. Ilanacuna, O. Hazaposa,
O. CokosioBa Ta iH.) J103BOJISIE KOHCTATyBaTH, IO TOHSATTS <«IIIHHICTB» MOXE OyTH
3aCTOCOBAHO TUIBKH JIO0 CBITY JIIOJMHHU 1 CYCILIBCTBA.

Cuctema  IIIHHOCTEM  OOYMOBJIIOE  3MICTOBY  CTOpPOHY  mpodeciitHoi
CIIPSIMOBAHOCTI OCOOMCTOCTI, ii CTaBJIEHHS 10 HABKOJHUIIHBOTO CBITY, JI0 IHIIHX
mone 1 g0 cebe. I[iHHOCTI € 1 CHCTEMOTBIPpHMM KOMIIOHCHTOM IPaBOMIPHO1
npodeciitHoI MisITBHOCTI TIeAarora.

[IpaBoBotO 1MiHHICTIO, HA AYMKY M. /laynoBa, € BU3HaHHS 3HAYYIIOCTI MpaB
TOAUHYU (HAsBHICTH Yy JIIOJMHU MOYYTTS BIACHOI T1IHOCTI, YCBIJOMJICHHS CBOIX IPaB,
BMIHHS 1X peaii3yBaTH 1 3aXUCTUTH, BU3HAHHS MpaB IHIUX JTtonei). opmyBaHHS
I[IHHICHOTO CKJIQJIHAKA Y CTYACHTIB, SIK BBAXKA€ aBTOP, MOUYNHAETHCS 3 YCB1IOMIICHHS
0COOUCTICTIO IiHHOCTI TIpaBa. [[iHHICHI BIacTUBOCTI IpaBa 00YMOBIIEHI HOTO POJLITIO
B PEryJIIOBaHHI CYCHUIBHUX BIJTHOCHH, MOTO MICIIEM 1 3aBJIaHHSMH B COIIJbHIM
cucrtemi. ColianbHa IIHHICTh TMpaBa NOB’s3aHa 13 3a0€3MEUCHHSIM MOPSAKY,

OpPraHi30BaHOCTI, @ TAKOXK MOINEPEKEHHSIM 1 pO3B’SI3aHHSAM COLIaTbHUX KOH(JIIIKTIB.
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['onmoBHa IIHHICTH MpaBa MOJSATa€ B MOTO 3JaTHOCTI OXOPOHSITU JIIOAUHY 1 JIIOJICHKE
CycnuibCcTBO [4, €.56].

[IpaBOBI LIHHOCTI MU PO3IJSAAEMO K O3HAKHU IMpaBa, Kl € 3HAUYLIUMHU JJIs
CTYIEHTIB. Jl0 HUX BIZHOCSTBCS IMpaBo, IpaBa 1 cBOOO/AA JIIOJAWHM, CIPABEAJIUBICTD,
3aKOHHICTb, PIBHICTh JtoAed. BOHM JO3BONSIOTH JIOASM 3pOOUTH  COLIAIIBHO
CXBJICHUW BUOIp CBO€I MOBEAIHKU B PEATILHOMY >KMUTTI, MpoQeciiHiid AiSUIbHOCTI, Y
BUPIIIEHH] TUX UM THIIUX CUTYAIIIH.

VYXBalieHHS CTY/JICHTOM TMPaBOBHX I[IHHOCTEH BIUIMBa€E Ha MOTHBAIIIIO
npaBoMipHOi MOBeNiHKM B cdepi mnpodeciitHoi aisuibHOCTI. LliHHOCTI, cTatoum
MOTHBAMH TOBEAIHKH, MEPEXOAsTh B LIIHHICHI Opl€EHTAIlli OCOOMCTOCTI 1 OMUCYIOTh
IHAMBIAYyaTbHUNA BUOIp JIOJWHOI0 KOHKPETHUX IIHHOCTEH SK HOPMY CBOET
IIOBEI1HKH.

[innicHa opienTtania, Ha 1aymky O. HazapoBoi, Bupa)kae CHpsSMOBAHICTb
OCOOMCTOCTI HA TI YW IHINI IIHHOCTI, $Ki, B CBOIO YEpry, BHUCTYINAIOTh SIK
y3araJbHeHUH MOTHB JISJIBHOCTI OCOOMCTOCTI, IO IHTETPYE XapaKTEPUCTHUKH BCi€l
CHUCTEMHM MOTHBaIlil, TOTpeO, 1HTEepeciB, YCTaHOBOK 1 1iiei. [lo3uTHBHA ILIHHICHO-
IpaBoOBa OpIEHTAIlII OCOOMUCTOCTI € TIEBHMM acleKToM 1i  1HIUBiIYyadbHOT
IIPaBOCBIJIOMOCTI, 110 BKJIFOYAE IIHHICHI BITHOCUHU 1 CIIPSIMOBAHICTh HA JOTPUMAaHHS
IpaBOBUX HOpPM (MpaBOMIpHA TOBEAIHKA), 1 CIYXXHUTb OPIEHTHPOM IS IPaBOBOL
TSTBHOCTI MaOyTHIX remaroris [6, ¢.79].

Ha mizmcraBi aHanizy HayKoBOi JIiTepatypu 3 mpoosiem (GopMyBaHHS IIHHICHO-
MpaBoBUX oOpieHTamii MaiOyTHix menaroriB (B. bopuueschkuii, B. Brmagumuposna,
B. Boanik, 1. l'amymak, O.I'anzenko, T.I'opoxiBceka, JI. I'pumenko, T. XKaimii,
P. Knynko, M. Ocumnos, €. [limmicauii, /1. [Ipima, O. Pem, C. CokomnoBa, A. Tecoxk,
M. llep6ann, T. HOptaeBa, II. SIlHueHko), MM TPUHNLIA 10 BHUCHOBKY, IO IiX
PO3BUTOK Y MaOyTHIX YYUTENIB ICTOPIi 1 MPABO3HABCTBA € CKIIATHUM MPAKTUYHUM
3aBIaHHIM, OCKUIBKH: HEMOXJIHBO Cc(OpMyBaTH IIHHICHI OPIEHTHUPH MUISXOM iX
peTpaHCcIOBaHHS 0€3 CHeIliaIbHUX MEXaHI3MIB MPaBOBOTO BHXOBHOTO XapakTepy,
0 3a0e3MeuyroTh OCOOUCTICHE CIPHUHSTTS HaBUaJIHHO-TIPABOBOTO MaTepiay; Mix

MPABOBHMMH 3HAHHSIMH 1 IIIHHOCTSAMH OCOOMCTOCTI HEMA€E MPUHIIMIIOBOI 3aJIe’KHOCTI, a
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MIJBUILICHHS ii TPaBOBOi IPAMOTHOCTI HE BUCTYIA€ TapaHTOM (POPMYBAHHSI CUCTEMHU
LIHHICHO-TIPABOBUX  OpI€EHTalli; piBeHb C(POPMOBAHOCTI  I[IHHICHO-IIPABOBUX
OpIEHTUPIB OCOOUCTOCTI HE MPEACTABIAETHCA MOMKJIMBUM BHUMIPSITH 3 TOYHICTIO
100%, Ha BIAMIHY BIiA MPAaBOBUX 3HAHb 1 YMiHb, IO YCKIAJHIOE HAYKOBO
OOrpyHTOBaHE YIPABIIHHS MPOLIECOM iX PO3BHUTKY.

HesBaxkatoun Ha 1ie, O. HazapoBa koHCTaTye, 10 «OAHOTO pa3zy» copMoBaHa
CUCTEMa I[IHHICHO-TIPABOBHX OpI€HTaIllll, HaW4acTilie TMposiBisie cebe JOCUTh
TPUBAJIUN Yac, OCKUIBKM MaiKe HE CXWJIbHA J10 HEOOXITHOCTI «OHOBIIIOBATHUCS,
CKJIaJIal04M CTIMKI TUIACTH CTPYKTYPH ocoducTocTi [6, ¢. 50].

[{iHHiCHO-TIpaBOB1 Opi€HTAIlll OCOOMCTOCTI MOKHA PO3IJISIAATH IK KOHKPETHUN
nposiB ii CTAaBJICHHS 110 MPABOBOTO CEPENIOBHUINA, 3 OJHOTO OOKY, a 3 IHIIOr0 — SIK
CHUCTEMY YCTAHOBOK, SIKi PETYJIIOIOTH ii TOBEAIHKY B KOXXHOMY KOHKPETHOMY
Bunaaky. IlpaBoBa ycTaHOBKa, OyAy4Yd MOBEIIHKOBUM acCIIEKTOM IIIHHICHO-TIPaBOBO1
Opi€HTAIlli, 103BOJISI€E IPOTHO3YBATH MOBEIIHKY JIOJMHU B Tii 4M 1HIIIN cutyanii. Y
CTPYKTYpPHOMY  BIJIHOIIEHHI  I[IHHICHO-TIPAaBOB1  Opi€HTAIlii  MOCTalTh  SK
0araToacrneKTHUM CTYNIHYACTUH MPOIIEC 3aCBOEHHS OCOOMCTHX I[IHHICHUX YSBJICHb B
ctepi mpasa.

OcoOuCTICHO CNPSIMOBAaHUN CKJIQJHUK MOTHBALl CTYJIEHTIB XapaKTepU3ye
c(hOopMOBaHICTh IXHIX SIKOCTEH, IO BUSABISIOTHCS 1 PO3BUBAIOTHCS B ITI3HABAIBHIN
AKTUBHOCTI y MPOIIeCi BUBUCHHS ICTOPUYHMX 1 MPABOBUX JUCITUILIIIH.

OcoOHuCTICHUI KOMIIOHEHT € TIATPYHTSAM JUIS HaBYaIbHO-TI3HABaJbHOL
TSUTHHOCTI MaiiOyTHIX (paxiBIIB K IUTICHOI CHCTEMH, IO CIIUPAETHCS HA KOMILIEKC
IIHHOCTEH, IHAUBIAyaTbHUX MOTHUBIB, TOTPEO 0COOUCTOCTI y MpodeCiHHO-TTPAaBOBOMY
CaMOpO3BUTKY [2, ¢.93].

Posrnsnaroun mieit enement, A. Mup3arutoBa BOauae, 1o BCl CKJIaJOBI MOXKHA
BITHECTH 70 0COOMCTUX (EMMATIHHICTh, CAMOOPTaHI30BaHICTh, OCOOMCTA KYJIbTypa) Ta
npodeciiHuX SKocTel (BMIHHS BCTAHOBIIOBATH CY0’ €KT Cy0’ €KTHI BITHOCHHU; BMIHHS
OpraHi3yBaTH HaBUaJIbHY [ISUTHHICTH Y4YHIB, BMIHHS peali3yBaTH TIeJIaroridyHe

omiHoBaHH:A) [5, ¢.50].
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OcoOucTicHUI €leMEHT BKJIKYAa€ Taki CKJIaJO0Bl, SK: IoOBara J0 Y4HS;
CIpPaBEJIMBICTh; JOOPO3UUWIMBICTh 3arajlbHUMd piBEHb KYJIbTYPH; TBOPYICTH B
npodecii; KOMYHIKaTUBHICTD; JIFOOOB 10 JITEH 1 X MCUXOJIOTO-TIearoriyiHa miaTpuMKa
TOILIO.

[HIIIMM CKJTaHUKOM MOTHBAIII] € CTaBJICHHS JO IMpaBa. Horo PiBH1 BU3HAYAIOTHCS
c(OpPMOBAHICTIO OCOOMCTICHO-TIPABOBUX SIKOCTEH MailOyTHIX MENaroriB XapakTepHUX
JUTst X (paXOBOT MIATOTOBKH.

BucokoMy piBHIO CTaBleHHsS 10 TpaBa BiAMOBiIae PO3yMIHHS CTYJICHTOM
00’ €KTUBHOI HEOOXITHOCTI JOTPUMAHHS 3aKOHIB, IIAHOOJIMBOTO CTaBJICHHS /10 HHX.
Ha npomy piBHI ¢opMyeThCs TOBara J0 3aKOHY SK OCHOBHOIO peryisiTopa
CYCIIUIBHUX BimHOCHMH. Ha cepenHboMy piBHI CTaBJIEHHS JO IpaBa CTYACHTH HE
3aBXKIU PO3YMIIOTh HEOOXITHICTh JOTPUMYBATHCS 3aKOHY, HE 3aBXKIU IMIAHOOJIHMBO
CTaBJATBCSA 70 HOpPM mpaBa. He 3aBxau € BHYTpIlIHSA ToTpeda y CTYACHTIB
JOTPUMYBATUCS 1 BUKOPUCTOBYBAaTH HOPMATHBHI mpunucu. Ha Hu3bKOMY piBHI
CTYJIEHTH HE TOTOBI TOYHO 1 0€3yMOBHO BHMKOHYBAaTH IPaBOBI BUMOTH, HE MarOTh
MOYYTTs] 3aKOHHOCTI, 3aCHOBAaHOMY Ha TJIMOOKOMY 3HAHHI NMPABOBUX HOPM, HEMae
MOBaru J10 3aKOHY.

CdopmoBaHicTh MOTHBAIlST MalOyTHIX YYUTEIB 1CTOpii 1 MpaBO3HABCTBA [0
npodeciitHOi TISIIPHOCTI HA OCHOBI HOPM TpaBa BU3HAYAETHCA HA OCHOBI TAKWX O3HAK:
YCBIIOMJIEHHS (TIEPEKOHAHOCTI) IIHHOCTI IpaBa 1 HEOOXIMHOCTI JOTPUMAHHS HOTO
HOPM; TPOSB I[IHHICHOTO CTaBJIEHHS JI0 3aKOHY, IIpaBa B IUIOMY, ITO3UTHBHE
OPUAHATTS  HOPMATHBHO-TIPABOBOTO  3a0e3meueHHs TNpodeciiHOoi  MisNIBHOCTI;
c(hOpMOBaHICTh TMPABOBUX NOTPeO, IHTEpECiB, JOoMaraHb, MPABOBUX YCTAHOBOK 1
MepeKOHaHb,  COIMAJIbHOI 1  MPaBOBOi  AKTHMBHOCTI B IPaBOTBOPYOCTI,
MPaBO3aCTOCYBAaHHI, MPABOOXOPOHHIN  MISAIBHOCTI; HEraTHMBHA  OIlIHKA  TIO
BITHONIICHHIO JI0 TMPaBOMOPYIIEHb 1 A0 0ci0, MmO iX 3IHCHIOITH, IHTEpPEC 0
MPaBOBHX 3HaHb, HASBHICTb OCOOMCTICHOI YCTAaHOBKM Ha 3aXUCT IHTEpECiB 1 IMpaB
TUTUHY, Ha 3IIMCHEHHS ii MPAaBOBOTO BUXOBAaHHS, HASBHICTh BHUCOKOI mpodeciiiHoi
MOTHBAIIii, 0cOOUCTICHOT 1 mpodeciitHoi moTpedn B mpaBoBiil iH(OpMaIlii, 31aTHICTH

OpIEHTYBAaTUCS B IMOTOLI MpaBoBOi 1H(OpPMALi, MPOSB TBOPUOrO XapakTepy IpHU
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BUPIILIEHH] CHUTYalllil MpaBOBOIO XapaKTepy, YCBIIOMIECHHS OCOOMCTOI 1 CYCHUIBHOI

3HAYYIIOCTI MAOYTHROT Ipodecii.
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OLIIHKA MOBHOI KOMYHIKAIIIl B CTYJIEHTCBKOMY
CEPEJOBHIII MEJJUYHOI'O 3BO

Kocenko BasenTnna MukoJiaiBHa
KaHAUAAT MeJ. HayK, 3aB. BIIUICHHS
MeabHuk AnHa OQJiekcaHapiBHa
IlipoxkoBa Inna OnexciiBHa

Bukmnagaui

Kuromupcbkuit Meguuauil iHCTUTYT JKOP
Kuromup, Ykpaina

Beryn. Bakko mepeoliHUTH 3HAY€HHS Ta poOJib MOBHOI KYJIBTYpU B mpodecii
MEUYHOTO TMpalliBHUKA. Bil MECTEIITBAa MOBHOTO CITIIKYBaHHS B 0araTbOX BHITaJIKaX
3ICKUTh ©(PEKTUBHICTh JIIKYBaHHS HaBITh HAWCKIQJIHIIIMX  3aXBOPIOBAHb.
[lcuxorepaneBTHYHA CcHJIa CJIoBa B 0araThOX BHIAJKax IEPEBEPIIYE JIIFO
HalicydJacHIUX (hapMaKOJIOTIYHUX TpernapariB. 3arajbHOBIIOMO, 110 CJIOBOM MOXHA
"ckayiunTH" TIAIlIEHTA 1 CUJIa CJI0Ba MOJKE IMITHATH 3 JIDKKA BaXKKOXBOpOro. Tomy Ha
NUISIXY Po¢eCifHOr0 CTAHOBJIEHHSI Ta PO3BUTKY MaOyTHI JIiKapi Ta MEIUYHI CECTPU
NMOBUHHI (OpPMYBaTH KYJIbTYpY BepOaJbHOIO Ta HEBEPOAIHHOTO CILIKYBaHHS.
BMmiHHS nepekoHaTH XBOPOTo Ta JaTH MOMY HaJil0 Ha IIBUJKE OJY)KaHHS — BaKJIMBI
CKJIQJIOB1 CY4aCHHUX aJTOPUTMIB JIIKYBaHHS.

MeTa: mpoBeCTH OIIIHKY MOBHOI KOMYHIKaIlii B CTYACHTCHKOMY CEpEeIOBHIITI
3BO.

Marepian ta meroau. byno mpoBeneno aHonimMHe onuTyBaHHSA 120 cTyaeHTIB
KuTOMUPCHKOTO MEIUYHOTO IHCTUTYTY CTOCOBHO MOBIIEHHEBOI KyibTypu. [lim dac
aHKETYBaHHA 3'ICOBYBAJNCH MUTAHHA, M0 TOPKAJIWCA BXXUBaHHS 'CIiB-TIapasuTiB',
CypKWKa, HEHOPMATHBHOI JIGKCUKUA. AHANI3yIOud OTpUMaHl  pe3yJbTaTH,
BpaxoByBaju OCOOJMBOCTI BepOaJbHOrO0 Ta HEBEPOATBHOrO CHLIKYBAHHS B PIZHUX
KUTTEBUX CUTYAIIAX (I 9aC pO3MOBH 3 OaTbKaMu, BUKJIAa4aMu, OJTHOJIITKAMH).

Y nmocaimkeHHI BHKOPHUCTaHI: 010J10CEMaHTUYHUN METOJl, METOJl CHCTEMHOTO
aHai3y Ta JIOTIYHOTO y3arajdbHEHHS, OMMMUTYBAaHHS, MAaTEMAaTUYHOI 00poOKH 310paHnx
TaHUX.
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Pe3yabTaTu Ta 00roBopenHns. [Iposenene gocuixeHHs epeKkoHano, mo 81,7%
ONMMTAHUX BBAXAIOTh YKPAlHCBhKY MOBY pinHO0. 75,0% pecrnoHIeHTIB BUIbHO
CHUIKYIOCSI, BMIIOTh YMTATH Ta TPAMOTHO IMUCATH yKpaiHChKOI0. CBOE AUTHHCTBO Ta
IOHICTh BOHU MPOBEJNM B YKpaiHi, JOPOCITIIIAINA, IPOUILIA MPOIeC colliaiizalii Ha
PiAHIN YKpaiHCHKIN 3eMJIL.

OyHKIIOHAIbHI 000B’SI3KM MEIUYHOTO MpalliBHUKA TNepeadavyaroTh 3al0BHEHHS
YHUCJICHHOT MEIMYHOI JTOoKyMeHTalii. MalOyTH1 NpalliBHUKH JIIKAPEHb Ta MOJIKIIHIK
MOBHMHHI HE TUIbKU TMOSCHUTH TAalllEHTaM IUIAaHU JIarHOCTUYHHUX Ta JIIKYBaJbHUX
BTpYYaHb, aji¢ i TPaMOTHO 3aHOTYBATH ITt0 iHGOPMAIIiF0 B MEIUIHUX KapTKax. Tomy
HETIOKOITh TOW (haKT, IO CTYJACHTH, BUKOHYIOUM CaMOCTIHHI 3aBIaHHs (HAmMCaHHS
pedeparTiB, MiATOTOBKA IMOBIIOMJIEHB, NMPE3EHTAIlli), JOMYCKAaIOTh IpaMaTU4HI Ta
CTUJTICTUYHI TIOMUJIKH.

[MudpoBi pe3ynbpTaTH MPOBEACHOTO JOCTIDKCHHS CBi4aTh, IO MOJOIb Yy
OyJIeHHOMY CHIUIKYBaHH1 (Y POJMHI, y KOJII OJHOTPYIMHUKIB, MiJ 4Yac MPOBEIACHHS
NPAKTUYHUX Ta CEMIHAPCHKUX 3aHATh) MEPEBAKHO KOPHUCTYETHCA YKPAiHCHKOIO
MOBOI0. PimHa wmoBa HaOyBae Bce OUIBIIIOT TOMYJSAPHOCTI B  MOJIOJDKHOMY
CTYJI€HTChKOMY cepenoBuill. OaHaK, 3HayHa YaCTUHA ONMMTAHUX HE 3aBXKIU CIIJIKYE
3a 4uCTOTOIO MOBH. [li yac po3MOBH 3 ApPY3IMH BOHHM MOXYTh BXHBaTH '"ClIOBa-
napa3uTu'", a IHKOJM I1XHS MOBa 3a0pyIHIOETHCS BYJIBIAPHUMU BHCIOBAMHU Ta
HEHOPMATUBHOIO JIEKCUKOTO.

[IpoBenene onuTyBaHHS TEepeKoHano, mo 87,5% pecrnoHIeHTIB BiAMOBIIAIBHO
CTaBUTHCS 10 TOJAJIBIIOTO BIOCKOHAJICHHS 3HAHb pigHOT MOBHU. 87,5% ManOyTHIX
MEIWYHUX TIPAIliBHUKIB PO3YMIIOTh, IO BHUBUYCHHS HaBYAJIBHOI JUCIUILIIHH
"Vkpaincbka MoBa 3a mpodeciiHUM CHpsIMyBaHHSM' HEOOXiIHE JJIA TOJAJBIIOro
SAKICHOTO BUKOHAaHHS (haxoBUX OO0OB’si3KiB. BOHM yCBimOMIIIOIOTH, IO BiIMIHHE
3HAaHHS JIEP’)KaBHOI MOBHM JIO3BOJINTh CTaTH YCHIIIHUM B oOpaHiii mpodecii, a,
MOJKJIMBO, B MOJANBIIOMY Oy/ie BKpall HEOOXITHUM T/ YaC HaBYAHHS B acCIipaHTypi
Ta AoKTOpaHTypi. Cepel MPUIHH, SIKi CIIOHYKAIOTh MOJIO/Ib 10 BUBYCHHS YKPaiHCHKO1
MoBH, 39,2% Bkazanu, 1O 111 3HAHHA JOMOMOXYTh CTaTH CIPaBXHIM I'POMAJTHUHOM

Ta NaTpPIOTOM HAIIOlT MOJOJOI He3alexXHOoi JepxaBu, a 26,7% mnepekoHaHl y
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BUPIIAJIBHIN POl MOBHOI KYJIbTYpU IpPHU MPOXOJKEHHI CIIBOECIIM 3 MPUBOAY
npanesnamtyBands. Oanak, 12,5% cTyAeHTIB HE BBaXKalOTh, II0 MOBHI 3HAHHS
noTpiOH1 Ayt yemimrHo1 kKap’epu. [IpoBefeHe onmuTyBaHHS JO3BOJUJIO BCTAHOBUTH,
10 caMe Il CTYyJICHTH MarOTh HeaOUSIKi TPYIHOIII i/l Yac CIUIKYBaHHS (HEIOCTaTHIN
CJIOBHMKOBHMH 3aImac, HEBMIHHS YiTKO BHCJIOBHTH JIYMKY Ta TPaMOTHO MOOYIyBaTh
pPEUCHHS).

Bin meauyHOro npamiBHUKA MAaLiEHT OYIKYE BUCOKHUX MPOSBIB TYMaHI3MY, TOMY
3aBXJM B "CIOBHUKOBIM ckapOHUYIl" MarOTh OyTH HAMONTHMICTHYHILII CJIOBA, 110
MO3UTUBHO BIIMBAIOTh HA HACTPI, €MOIIil, CAMOTIOUYTTS XBOPUX. MoOBa MEIUYHHX
NpPAIIBHUKIB € MPOSIBOM HE TUIBKU MpodecioHani3My, a W 3arajbHOi KyJIbTYpU Ta
OCBIYEHOCTI. YcCI 3yCWJUISl HAJaTH XBOPOMY JOMOMOTY OYIyTh 3BEJICHI Ha HIBEIlb,
SKIII0O MOBA JIIKapiB Ta MEIUYHUX cecTep Oyjae 3a0pynHeHa 'clioBaMH-Tapa3uTaMu',
ByJIbrapu3MaMH, HE3HAHOMUMH IHITOMOBHUMH TEpPMiHaMH. 3araJibHOBIJIOMO, IO
Oynb-ska XBopoOa MOPOKY€E Bigdail, cTpax, XBUJtOBaHHs. JlkepenoMm iHdopmarii
JUIS TAIlI€EHTIB € He TUILKM CJIOBa, a W MiMiKa, 1HToHaIid. Ko)XHe CJIOBO, KOXKEH
MOTJISAN, JKECT TpaIliBHUKIB JIIKapeHb Ta TMOJIKIIHIK TWiJIsIrae  JaeTalbHOMY Ta
NPUCKIIUIMBOMY aHalli3y. ToMy 3 TepmMx pOKIB HaBYaHHS MalOyTHI MeIMYHi
NpaliBHUKA TIOBMHHI CAMOCTIMHO MiJBHINYBAaTH 3araJibHOMOBHY KYJIBTYpY,
dbopMyBaTH HABUYKH ONTUMAJIBHOT MOBHOT TOBEIHKH y MPOdeCiitHIN TisIBHOCTI.

Chinkyroounch MDK €000, cryneHtu wmeaumdnoro 3BO 30arauyioTh CBIid
KUTTEBUA Ta TPodeciiHU MOCBiA, YCBIIOMIIOIOTH JAYXOBHI I[IHHOCTI CY4YacHOTO
cBiTy. OCOOIUBOCTI CIUIKYBaHHS BiTOOpaKatoThCsl HA B3a€EMUHAX, EMOIIISX, HACTPOT,
MOYyTTAX, (OPMYIOTH Oa)kaHHS Ta BIUIMBAIOTH HA TMpale3laTHicTh. MaiOyTHI
MEJIMYHI MMPAIIBHUKU ITOBHHHI 3aMHUCIIOBATHCS HaJl BHOOPOM KOXKHOT'O CJIOBA Iij Jac
PO3MOBH 3 MAIli€EHTaMU. Y IXHbOMY CHIUJIKYBaHHI O0OB’I3KOBUMHU aTpUOyTaMH MalOTh
OyTH BBIWIMBICTH Ta TOJIEPAHTHICTh, TOBAra Mpy 3BEpTaHHI Ta ACITIKATHICTb.

CydacHa MOJOJb 3HAXOAWTHh HEOOXiMHY 1H(MOPMAIliI0 TIEPEBaXHO B TMONIYKOBIN
cuctemi [ateprery. 20,8% pecnoHIeHTIB BKa3aiH, M0 HE KOPUCTYIOTHCS MOCITyTaMHu
0107T10TEKM Ta PIAKO YUTAIOTH JPYKOBAHY MPOAYKIIIO (KHUTH, )KypHaIH, razetn). 111

CTYACHTH, [AK IIpaBUJIO, MAlOTh HpO6HeMI/I HiI[ 4yaC HallMCaHHA 6YIH)-$IKOFO TCKCTY.
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HaBith B KOpoTKHX SMS-MOBIIOMJICHHSX BOHH JIOIYCKAIOTh TPaMaTH4YHI MOMUIKA. B
€TNOXy EJEKTPOHHOI TOLITH Ta TOJIOCOBUX MOBIIOMIICHb JIFOAWHA TOCTYIIOBO BTpavac
HaBUYKM TPaMOTHOIO MUCEMHOIO MOBJIEHHS, IO HEraTUBHO BiOMBa€ThCA Ha (haxoBiid
JUSUTBHOCTI, 30KpeMa, MEANYHUX TPaIliBHUKIB.

Y cBITI cydacHUX 1HGOPMAIITHUX TEXHOJIOTIM TMOCTYMOBO 3HMXKYETHCS
MOTHBAIisl HEOOXIAHOCTI YUTAHHS JpykoBaHoi mponykuii. Tineku 10% onuranux
MOCTIMHO YWTalOTh YKPAIHCBKY KiacuyHy Jirtepatypy. Ilutanns "Komu Bwu
NPOYUTAIM OCTaHHIO KHWKKY? HasBiTh mpi3BHIe aBTOpa" BUKIWMKAIO TPYAHONII B
NEepEeBaXKHOI OLTBIIOCTI PECTIOHIEHTIB.

[Tix wac mepernsaay Tenenepenad MOJOIb BiJJae mepeBary po3BaKalbHUM IIOY
(55,8%) Tta cnoptuBHMM mporpamam (12,5%), He 3BepTarouM yBary Ha MOBHUU
cynpoBia. Tineku 9,2% onuTaHUX TMOCTIMHO CHIAKYIOTh 3a HOBHHAMH Ha
YKpaiHOMOBHHMX KaHaJaX Ta 3 3aXOIUICHHSAM OOTrOBOPIOIOTH CYCHUIBHO-TIONITHYHI
nepeaadi.

['muboke Ta JOCKOHAJIE BOJOMIHHS YKPAaiHCHKOIO MOBOIO CTBOPIOE IIHUPOKI
MOXJIMBOCTI JIJI1 PO3BUTKY IM3HABAILHUX 1HTepeciB, (opmye dinocoderke
cBiTocnpuiHATTS. Kpok 3a KpOKOM ONaHOBYIOUM CJIIOBHMKOBE pI3HOMAHITTS Ta
OaraTcTBO pPiAHOT MOBHU, MAWOYTHI MEIWYHI TPAIIBHUKHA BYATHCS KOPUCTYBATHUCS
MOBOIO B OY/Ib-IKHX )KUTTEBUX Ta MPOPECIMHUX CUTYAITISX.

[IpoBeneHne AOCHiTKEHHS TEPEKOHANIO, IO OCTAaHHIM 4YacoM JITepaTypHOIO
MOBOIO PO3MOBIIsIE Bce MeHme Mojoal. CTpIMKO TMOMIMPIOETHCS BKUBAHHS
HEHOPMATHUBHOI JIEKCUKH, "CiiB-mapa3utiB", Bynaerapusmis. Cepea TPHUMH IHOTO
SIBUINA HEJOCTATHINA CTYMiHb OCBITH HAaCENEHHs, MOMyJspu3allisa "MOBHOTO CMITTS" 3
€KpaHIB TeNeBi3opiB, cTOpiHOK IHTepHery Tomo. 9,2% cTyaeHTiB mim yac
CHUIKYBaHHS 3 OJHOJITKAMH TOCTIMHO BXWBAIOTh HEHOPMATHBHY JIEKCUKY Ta
MO3UTUBHO CTABJIATHCS N0 MOJIOHOrO CJIOBHUKOBOro 3amacy. 14,2% cryneHTiB
BUKOPUCTOBYIOTh  HEIIEH3YpHI  CIIOBa, TIEPEBAXHO B TEpioJ  EMOIHOTO
HaBaHTaXEHHS. 45% onuTaHuX BBaXKalOTh, 1[0 BXXWBATH JIAWJIMBI CJIOBa — I
"KpyTO", MOJHO Ta BIANOBIJAE CyYaCHUM HOPMaM CHUIKYBaHHS B MOJIOJIDKHOMY

cepenoBuil. 54,1% pecrnoHAEHTIB HE 3BEPTAIOTh yBaru Ha JIIOACH, 1O TOBOPATH,
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BUKOPUCTOBYIOUM HEHOpPMAaTUBHY Jekcuky. Jlume 23,3% Mail0yTHIX MEIuYHUX
MpaliBHUKIB HIKOJIM HE BXKUBAJU HELEH3YPHUX CIIB Ta 3aCyIKYIOTb ILI€ SIBHUILIE B
MOBHIA KyJbTypi Hamoro Haponay. 54,1% CTyneHTIB He 3aJyMyeTbcsd Haj
MpoO0JIEMOI0 JAMIMBUX CIIIB Y MOJIOALDKHOMY CEpPEAOBHINI MalOYyTHIX MpaliBHUKIB
JIKapeHb Ta MOJIKITIHIK.

3BICHO, OCHOBHY BIANOBIJANbHICT 32 ()OPMYBaHHS MOBHOI'O €TUKETY HECe CiM's
Ta HaBUAIBHHM 3aKIaJl, y SKOMY 37100yBa€ OCBITY MOJIO/1a JTIOAMHA. baThku, egaroru
BJIACHUM TIPHUKJIAIOM HIOAHS MAIOTh MPONaryBaTH KYJIbTypy MOBHOTO CILTKYBaHHS.
[I[o6 BUXOBaTH MEIMYHHX MPAIiBHUKIB 3 BHCOKHM pPiBHEM MOBHOI KYJIBTYpPH,
NOTPIOH1 POKM CUCTEMAaTUYHOI, HATIOJIETJIMBOI Ta LilecnpaMoBaHoi poOoTu. Tinbku
OakaHHsSI CTYJEHTIB Yy TO€JHAHHI 31 3HAHHSAMU TEJaroriB Ta JOCBiJOM OaThKiB
JaayTh MMO3UTHUBHI PE3yJIbTATH HA IUIAXY 0 30epeKeHHs YKPaiHChKOI JIiTepaTypHOT
MOBH.

CrinkyBaHHsS CTY/ACHTIB YKpPaiHCBKOIO JITEpAaTypHOIO MOBOIO BiJOYBAa€ThCS B
OCHOBHOMY IIiJl YaC HAaBYAJBHOTO MPOIECY 3 BUKIAJayaMH, aje B CTOCYHKaxX 3
OJIHOJIITKAMHU Ta OaThbKaMM TepeBa)kae Cyp>KukoBe MoBjeHHs. "CkanidyeHa moBa' —
npuMmiTiBHA. BoHa crpusie AyxXoBHOMY 3yOOKIHHIO JIOJMHU. SIK TMOKa3yoTh
pE3YNbTaTH TPOBEJIEHOTO TOCHIKEHHS, CYP>KMKOM CHUIKYIOTbCS 3 POBECHUKAMHU
73,3% crynentiB. Taka cuTyallis MOSCHIOETbCSI HU3BKHUM PIBHEM TPAaMOTHOCTI Ta
OCBITH, BIUTMBOM CIIOPITHEHUX MOB (POCIMCHKO1, O1710pYChKO1, TTOJIbCHKOT).

[IpuunHy BUKOpUCTaHHS CYpP)KUKY BOAUarOTh y HE3HAHHI JIITEpaTypHOI MOBH 22,5
% omnuranux. 44,2% pecrloHIEHTIB TEPeKOHaHi, IO CypKUK — 1e ¢opma
npocropivusi. 70% wmaiOyTHIX MEAMYHUX TMPAIiBHUKIB BKa3aldW Ha HEOOXITHICTH
MIJBUIIUTH BUMOTJIMBICTh J0 KYJBTYpHU ITyOJiYHOTO MOBJEHHS. 26,7 % omuTaHuX
YBaXaroTh 32 HEOOX1IHEe OOPOTUCS 3 CYPKUKOM Y 3ac00ax mMacoBoi iHpopmaiii, 15,8
% — y moy-06i3ueci, 57,5% — y moOyTi.

[pyHTOBHE BUBUYCHHS PiJHOT MOBH HALIIOTO HAPOJY CTBOPIOE MIMPOKi MOKIIUBOCTI
Ui PO3KPUTTA JyXOBHOro ©OaraTcTBa KOXXHOI JIIOAMHU. MOBHaA KyJbTypa

CHUTKyBaHHSI (POPMYETHCSI BIPOJOBXK yChOTO XUTTSA. BoHa BimoOpaxkae HE TUIBKHU
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pIBEHb OCBIYEHOCTI Ta BHUXOBAaHOCTI KOXHOI JIIOAWMHU, a ¥ MOBHI Tpaauiii
YKPalHCBKOI'O HApOay.

MoOBIEHHEBUIT €TUKET CTaHOBUTh TOM (YHIAMEHT, Ha SKOMYy O0a3yeTbcs
npodeciitHa MalicTepHiCTh. Maro4u HeI0CTaTHI MOBHI 3HAHHS, MEIUYHI MPaIiIBHUKH
HE 3MOXYThb KBaji(iIKOBAaHO BHUKOHYBATH CBOi mpodeciiini 000B's3ku. ['onoBHe
3aBJaHHS BUIOI IIKOJUM — yCIMa MOMJIMBUMHU 3aco0aMu TporaryBaTd Ja0ailyivBe
CTaBJICHHS 10 YKPATHChKOi MOBU cepe/l MalOyTHIX MEIUYHUX MPAI[IBHUKIB.

BucHoBkwu.

[IpoBeneHe MAOCHIIKEHHS J03BOJMIO 3PO3YMITH OCOOJIMBOCTI CHUIKYBaHHS
ctyneHTiB MenuuHoro 3BO cepex OarbkiB, JApy3iB Ta NPOTATOM HABYAIBHOTO
nporecy.

JlockoHasne BOJIOAIHHS MOBHUM €THKETOM — II€ HIISAX JIO KUTTEBOTO YCIIXY Ta
Kap’€pHOTO pOCTy. BaXXiIMBOIO CKIAJOBOIO OCOOMCTOCTI KOXXKHOTO MEJIHYHOTO
NpaiiBHUKa € MOBHAa MOBEAIHKAa HE TUIbKM B MEIMYHOMY 3akjaai, a ¥ 3a Horo
MexaMH. Bin wmucTenTBa MOBHOIO CHUIKYBAHHS 3aJIEKWUTh IPOLEC JIIKYBaHHS
XBOpPHUX, $KI LIOXBWIMHM KPUTHYHO OLIHIOIOTh Ta MPHUCKIIUIMBO AaHAJI3YIOTh

MOBEIIHKY MEIMYHOTO TIEPCOHANY B OyAb-SIKUX KUTTEBUX CUTYyAIlIsX.
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PO3BUTOK KOMYHIKATHBHUX 3IBHOCTEM YUYHIB HA YPOKAX
YKPATHCHKOI MOBHY B CEPEJTHIN JIAHIII

Jledean HOuis bopuciBna

KaHa. QUIOJ. HAyK

KomyHanbHMit 3aK1a/1 BUIOT OCBITH

«BIHHUIILKHM TYMaHITapHO-TIEAATOTTYHUN KOJIEHK)
M. Binnuns, Ykpaina

Beryn. Posrisa nutanHs popMyBaHHS MOBJIEHHEBHUX YMIiHB 1| HABUYOK YYHIB
po3mnoyaBcs 1mie y mepmriii nmosoBuHi XX cromittsa. Came Toll Ha 1O MpoOiIemMy
3BepHysu yBary ['. I'punienko, B. [lora, T. €Eppemos, b. 3akiuncekuii, ¥ HayKOBUX
NpaIsiX y9eHHX OOrOBOPIOBANIOCH MUTAHHS PO3BUTKY TBOPUYMX Ta KOMYHIKATHBHUX
3I0HOCTEH, KPUTHUKYBajJach CTapa CXOJACTHYHA CHUCTEMa HAaBUaHHS MOBH, Y SKIiH
BEJIMKOTO 3HAYCHHS HaJaBalM 3ay4yBaHHIO «CYXHX» MOBHHUX KAaTErOpii Ta MOHSTH.
JloBruii yac y METOAMIIl Ha MEpHIOMY Micli OyB PO3BUTOK I'PAaMOTHOCTI Y4HIB, a
KOMYHIKaTHUBHI 3710HOCTI BIJICYBaJIUCh Ha Jpyrui 1iaH. B ymoBax ocoOwucTiCHO-
30pIEHTOBAHOTO  HABYaHHA  BAXJIMBOWO €  peamizamis  (QyHKI[IOHAIBHO-
KOMYHIKaTUBHOTO TPHUHIMIY, a OTXKE€, MOBJIEHHEBOMY PO3BUTKY UIKOJISIPIB
npuaLIEThC OuUlblla yBara. lle mMUTaHHS BXOAUTH y KOJIO HAYKOBUX IHTEpPECiB
cyyacHux MetoauctiB 1 BumteniB: O. Topomkinoi, JI. CkypartiBchkoro, JI.
bapzamnpkoi, A. Apmomoxk M. Ilentunrok, C. fBopcekoi, T. UemomOGiTeko, M.
Kysnenosoi, H. Ocranenko, O. Tumenko, T. Mensauk, O. IlonoBoi, A. HikiriHof,
M. JIsmenko, H. Micanp I'. IllenexoBoi.

AKTyaJIbHICTb TeMH 3yMOBJEHa TMOTPEOOI0 PO3TISHYTH MpoOIeMy
CIIBBIIHOIIICHHS! HABYAHHS TEOPETUYHOTO MaTepiany i MPaKTUYHOI MisUIbHOCTI YYHIB
Ha YpOIIi, 1[0 BIJTUBA€ HA PO3BUTOK KOMYHIKATUBHUX 3710HOCTEH y CepeaHiil MaHIli
3araJbHOOCBITHIX HaBYAIbHHUX 3aKJIA1B.

Meta cTtaTTi — AOCHIAWTH TNUISXH PO3BUTKY KOMYHIKaTUBHHMX 3/110HOCTEH

VUYHIB CEpeIHbO1 JIAHKHU 3araTbHOOCBITHHOI IITKOJIM HA YPOKaX YKPaiHChKOI MOBH.
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O0’eKkT JOCIIKEHHST — KOMYHIKAaTHBHI 3A10HOCTI YYHIB CEpEHbOI JIAHKH
3arajJbHOOCBITHBOI IIKOJIH.

IIpeameTr nochimKeHHS — MUIAXH, METOAUW W mpuiioMu GOPMYyBaHHS Ta
PO3BUTKY KOMYHIKAaTUBHUX 3J10HOCTEM Y4YHIB CEpeHBOI JJAHKH 3arajlbHOOCBITHHOT
IIKOJIM Ha PI3HUX BUJAX YPOKIB YKPaiHCbKOI MOBH.

Metoau. VY JOCHIKEHH1 BUIIE3a3HAUYEHOIO MHUTAaHHA OyJlId BUKOPHUCTaHI
HACTYNMHI METOJAW: aHaji3 1 CHHTE3 HAyKOBOi, IICHUXOJIOrO-MeJaroriyHoi Ta
METOJIMYHOI JIITepaTypH, y3aralbHeHHs Ta CUCTeMaTu3allisi MaTepiaiy.

PesyabTaTn # 00roBopeHHsi. ['0JIOBHMM 3aBJaHHSIM Cy4YacHOi OCBITH €
chopMyBaTH BMIHHS I HABUYKH BIJIBHOTO BUPAXKEHHSI TYMOK 1 MMOYYTTIB B YCI1X BUJAX
MOBJICHHEBOI MISJIBHOCTI: ayAllOBaHHI, YMTAaHHI, TOBOPIHHI, MUChMI W Yy PI3HHUX
chepax CHOUIKYBaHHS: OCOOMCTICHIM, myOJiyHiA, OCBITHIH, TOOTO BHUPOOUTHU
KOMYHIKQTUBHY KOMIIETEHIIIF0 0COOMCTOCT1, OBOJIOIITH KYJIbTYPOI MOBJICHHS.

Ha cyuacHomy ertamni KOMYHIKaTUBHUN MiJIX11 10 HAaBYaHHS MOBH mependayae
BpaxyBaHHS IMOTPeOM B CIUIKYBaHHI, MOTHBIB Ta YMOB, 3a SIKUX 3JIHCHIOETHCS
cnuikyBaHHs. OBOJIONITH HaBUUKAMHU CIJIKYBaHHS IIKOJSAPI 3MOXYTh JIMIIE B
Ipoleci po3B’si3aHHA KOMYHIKaTUBHMX 3aBJlaHb, YCBIIIOMUBIIM HOro mNOTpedu:
BUCTYyNaTH B POJII MOBI ¥ CHIBPO3MOBHHUKA, CHPUMMATH TOYyTE€ M MPOYUTAHE,
CTBOPIOBATH YCHI ¥ NMHMCHMOBI BUCJIOBITIOBAHHS BIAMOBITHO JI0 MOTPEO CHLIKYBaHHS
[2, c. 9]. Ayodirosanns SIK BUJ MOBIICHHEBOI JISJILHOCTI 3’SBHJIOCS y TIporpamax 3
YKpaTHChKOI MOBU HE Tak JaBHO. «TepMiH «aylilOBaHHS» CIYTYy€e JJid MMO3HAYEHHS
MpolleCy BAYMJIMBOTO CIIyXaHHS, PO3MI3HABAaHHS 1 PO3YMIHHA MOYYTHX MOBHUX
CUTHAJIIB HAa BIMIHY BiJ] YUTaHHS SK MPOIECY CIOPUUMAHHSI MUCEMHOTO MOBJICHHS»
[5, c. 15]. Mera aynitoBaHHSI TOJIATa€ B OCMHUCJIEHHI TOYYTOTO MOBIICHHEBOTO
noBigomnenus [1, c. 287].

BaxnuBow CKJIaI0BOI0 HABYAJIBHOTO TMPOIECY € PO3BUTOK ayAlaTHBHUX
KOMYHIKaTUBHUX 3[I0HOCTEH y4yHIB. 3acO00M HaBYaHHS ayAilOBaHHsS € TEKCT, alie
e(eKTHBHICTh ayilOBaHHS 3aJICKUTH III€ ¥ BiJl TOTO, HACKUILKH B y4HIB C(hOPMOBaHI
dboHEeTHYHI, JIEKCHYHI, TpaMaTW4Hi, CTWIICTUYHI HABHYKH, SKi (OPMYIOThH

MOBJICHHEBlI HABUYKM aynitoBaHHsA. [lpoananizyBaBuIM pi3HI BUOU  BIIPaB,
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COpPSIMOBaHUX HAa PO3BUTOK ayAlaTUBHUX YMIHb T4 HABMYOK, MOYKHA BUJIUTUTH TaKl ix
rpynu: 1) énpasu Ha 6usHaueHHs J102iUHOI nocaidogHocmi Oii, K1 mependadaroTh
MPOCIIYXOBYBaHHSI TEKCTY 3 METOI0 BIATBOPEHHS /i MEPCOHAXIB Ta BUCIOBJICHHS
BJACHOI JYMKH WIOJO TMOYYTOrO; 2) 6npagu HA pO3YMIHHA OCHOBHOI OYMKU
ayoiomexcmy CIPSMOBaHI Ha PO3BUTOK YMIHb Ta HAaBHUYOK BU3HAYaTH TOJOBHY
OYMKy Ta BHOOp1 HaWJAOUUIBHINIOTO 3arojoBKy JO HbOro, 3) 6npasu Ha
nepeobayeHus 3Micmy mekcmy i po36UmoK ysaeu TependavaroTh MPOCITYyXOBYBaHHS
MOYaTKy TEKCTY 13 HACTYITHUM 3aBIaHHIM HOTO TPOJIOBXKEHHS YW 3aBEPIICHHS.

CyTHICTh uyumauHs TONATAE B JEKOAYBaHHI rpadlyHUX CHUMBOJIB, TOOTO
nepeknaal OyKBEHOro KOJy B MHCIUTENbHI 00pa3u, SKUM peani3yeTbCs B
30BHIIIHLOMY 200 BHYTPIIIHEOMY MOBJICHHI [1, c. 289].

UuTaHHS SK BHJ MOBJICHHEBOI JISJIBHOCTI CIIPUS€ PO3BHTKOBI HABYAJIBHO-
BUPOOHMYMX 3aBlaHb, 3abe3nedye QOpMyBaHHS ¥ 3aJ0BOJICHHS KYJIbTYPHO-
ECTCTHYHHUX TOTPeO, TOMY pO3BHTOK YMiHb 1 HaBHYOK YHUTaHHS Ha YypoKax
yKpaiHChKOi MOBH HaOyBa€ 0COOIMBOT aKTyaJIbHOCTI.

[Tin yac dbopmyBaHHS B Y4YHIB yMIiHb YHTaTH (BroJioC 1 MOBYKH) YYHUTEI]b
MOBUHEH YITKO YCBIJOMIIIOBATH T€ KOMYHIKATHBHE 3aBJaHHS, sike OyJe BU3HAYATH
XapakTep CIpHUiiMaHHS IIKOJApaMu ApyKOBaHOTro Mmatepiany. Ilpu 1pomMy BakIMBO
BpaxoByBaTH (YHKIIIi, 10 BUKOHYE YATAHHS SIK BUJl MOBJICHHEBOI JISJILHOCTI, a BXKE
BIJIMTOBIIHO IO HUX CTABUTH METY UMTAHHS, SKa TOJIATae B OJCpKaHHI iH(popMmaIrii,
yIOCKOHAJICHHI JKUTTEBOTO JOCBIy Ta MiJBUIIECHHI BJIACHOTO KYJIbTYPHOT'O DPiBHS,
oJIepKaHHI eCTeTHYHOI Hacoyoau [4, c. 5].

BnpaBu, crnpsiMoBaHi Ha PO3BUTOK YHUTAIBKUX YMIHb Ta HABHYOK MOXKHA
3rpyIyBaTh TAaKUM UYHUHOM: [) 6npasu Ha BU3HAYEHHS OCHOBHOI OYMKU MeKCMmY,
nmoai0HI 0 BIpaB I[LOTO X THIY HA PO3BUTOK ayAiaTUBHUX YMiHb, ajie JUIsl IIbOTO
BUJly BIIPaB XapaKTepHOIO € CHUCTeMa 3aluTaHb Ta BIAMOBIAEH HA HHX, SKi
MPOMOHYIOTHCS YUHSAM IICIIS IPOUYUTAHHS TEKCTY; 2) 6Mpasu Ha po3yMIHHA MEKCmy y
X00i yumanus CTPSMOBaHI Ha (popMyBaHHS B YYHIB YMiHb Ta HABUYOK BIYMJIMBO
YUTATH TEKCT ¥ BU3HAYATH NMPUYMHHO-HACIIJIKOBI 3B’SI3KH B HbOMY; 3) 6énpasu 0.is

GdopmysarHs YUMAaHHA-CKAHY8aHHs PO3paxoBaHl HA BUPOOJCHHS B yUHIB 3/110HOCTEH
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IIBUJIKOTO 3HAXOJKEHHS MOTPiOHOT iH(opmarllii B MpOIECi YATAHHS Ta BUJLICHHS
KJIFOYOBUX MOMEHTIB y TEKCTI.

T'osopinnsa — 11€ TPOYKTUBHUM BUJI MOBJIICHHEBOI JISUIBHOCTI, 32 JOTIOMOTOIO
SIKOTO 3I1MCHIOETHCSl YCHE CHUIKYBaHHs. ['OBOpIHHS peani3yeThesa y ABOX popmax —
J1aJIOrYHOMY Ta MOHOJIOTTYHOMY MOBJeHHI [1, c. 291].

Yepes roBOpiHHSA KOMYHIKaHT pealli3ye MpOLECH BUPAXKEHHS TYMKH, MOYYTTIB,
BOJICBUSIBJICHHST 3 METOI0 pO3B’SI3aHHS 3aBJaHb CIHUIKYBaHHS, IO BHCTYIAE SK
poliiec B3aeMOJI1i 1HAMBIIIB, IHPOPMAIIHHUIMA TIPOIIEC, SIK CTABJICHHS JIIOJICH OJUH J0
OJIHOTO, TPOIIEC B3a€EMOBIUIUBY, CIIBYYTTS 1 po3yMiHHs [6, c. 11].

JliaylorivHe MOBJICHHSI 3aBXJIUM MOTHBOBAaHE, ajlc B yMOBaxX HaBYAHHSI
MOTHBAIlIsI OyBa€ HE 3aBXK/IM. 3aBJAaHHSAM yUUTENs € 3a0e3MeUeHHS TaKUX YMOB, sIKi O
CIIOHYKAJIM YYHS JIO BUPKCHHS TYMOK.

/I CTBOpeHHSI KOMYHIKATHBHHUX CHTyallii NPONMOHYEMO TaKi Ipymnu
BIIPAB VISl PO3BUTKY AiaJOTiYHOI0 MOBJICHHS

1) enpasu ma ckradamHsa U posiepyeanHs Oianoeie 3a ocobamu, IO
nepen0avyaroTh pO3IrpyBaHHS CHUTyallil Ha 3agaHy Temy. [is KOXXHOro Kiacy
NPOMOHYIOTHCS 3aBAaHHS PI3HOTO XapaKTepy, MOYMHAIOYM BiJl HAWMPOCTIIIKUX
noOyToBUX TeM (T’ SITHH KJ1ac) W yCKJIAIHIOIOYHM CUTYyallli B HACTYMHHUX Kiacax. Taki
BIIpaBM Ha CKJIAJaHHS J1aJoriB MOXHa BHUKOPHUCTOBYBAaTH Ha YpPOKax PpPO3BUTKY
3B’SI3HOTO MOBJICHHSI, 2) 6npasu Ha cmMeopeHHs 0idlocié 3 GUKOPUCTNAHHAM NOOAHUX
cli6 € OUTBII CKJIQJHUMHM, TIOPIBHSHO 13 TIOTIEPEIHIM BHJIOM BIPaB, OCKUIBKH YYHSIM
MIPOMIOHYIOTHCS 3aBJIaHHS CKJIACTH JIaJior 3 BUKOPUCTAHHSM CIIiB TIEBHOI TEMU. 3)
MpeHy8albHi 6npasy, MO Peali3yl0ThCS B PI3HUX 3aBIaHHSIX, 30KpeMa MepeKka3zyBaHH1
TEKCTiB, 30epiratoum Jiajior i mpsiMy MOBY.

['pynoBa po0oTa gae 3Mory OUTBIIOCTI YYHIB KJIACy BHUCIOBUTHUCS 3 MPUBOY
oOroBoproBaHoi TeMu Ta OyTH modyTumu. lle BaxmmBO JuIsi pO3yMiHHS MaTepiaiy.
Perynspue 3actocyBaHHS MapHUX Ta TPymoBHX (opM poOOTH PO3MUPIOE KOJIO
CIUIKYBaHHS Ta JO3BOJISIE KO)KHOMY TIKOJISIPEB1 aKTUBHO B HBOTO 3airydaTwcs. Taka

poboTa crpusie KpanomMy po3yMIiHHIO TIPOYHUTAHOTO, YIOCKOHATIOE MOBJICHHS, YUNUTh
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NpaBWJIBHO OyIyBaTH BUCIIOBIIOBAHHS, PO3BHBAE Ti XapaKTEPUCTUKH MOBJICHHS, SIKi
CTalOTh 3aNOPYKOIO YCIIXy CIUTKyBaHHsA [3, c. 21].

JUist pO3BUTKY MOBJIEHHS YYHIB BapTO 3aCTOCOBYBaTH IHTEPAKTUBHI METOAU
HaBYaHHS, AKI CIIOHYKAalOTh YYHIB JI0 B3a€MOJIi, Jiajory 3 IHIIUMH CyO’€KTaMu
HAaBYaJIBHOTO Tpolecy (y4duTeneM, YYHSMH) Ta 3aco0aMu HaBYaHHS, 30KpeMa
KOMIT 10TEpOM [3, c. 22].

Cuctema po0OOTH, TMOB’si3aHA 3 YAOCKOHAJICHHSM MOHOJOTIYHOI'O MOBJICHHS
IIKOJIAPIB, MOBUHHA MICTUTU TaKl 3aBJaHHsS i BOpaBH, SIKI O CHPUSIIM PO3BUTKOBI
MOBJIEHHEBOI KOMITIeTeHIIii. Po3rissHemMo fesiki rpynu Bpas: 1) pozeoprymi 6i0nogioi
Ha 3anumanHs, ab0 KOMYHIKAMUBHI PO3ZMUHKU, METOI0 SKUX € YAOCKOHAJICHHS
3B’SI3HOTO0 MOBJICHHSI Y4HiB, (hOpMyBaHHS NEPEKOHJIMBO BUKJIANATH BJIACHI JTYMKH,
BMIHHSI JTUCKYTYBaTH, BUKOPHCTOBYIOYHM apryMEHTAIlil0, 3aJIy4eHHS MIKOJIAPIB [0
icTOpii, KyIbTYypH, Tpaaullii piHOrO Hapoay [3, c. 23];

2) cmeopenHs MOHONI02I8 YNOCKOHATIOITh YMIHHS H HABUYKH CTBOPCHHS
YCHHMX ¥ TUCbMOBUX BUCJIOBIIIOBaHb Ha 33a/I1aHy TEMY.

Ilucemne mosnenna — 1ie TaKUil BUJI MOBJIEHHEBOI AISUIBHOCTI, IO TMOJISTAE B
KOJyBaHHI iH(OpMaIlii 3a JOMOMOror rpadiyHuX 3acC00iB MOBU. Y MIHHS MTUCATH — II€
rpadiyHO TPABUIBLHO 300pakaTd JiTepu andasiTy, JOTPUMYKOYHUCH MPABOIMHCHUX
HOpM; (OPMYJIFOBATH CBOI TYMKH B MHUCHMOBIH ¢opmi [1, c. 295].

3 MeTOI  BIOCKOHAJIIEHHA  MHCEMHOT0  MOBJCHHS  y4YHIB  MOXKHA
BUKOPUCTOBYBaTH Taki MNPUHAOMH  HaBYalbHOiI pobotu: 1) penmaryBaHHS
ne(OpMOBAHOTO TEKCTY; 2) CKJIAJaHHS TUIaHy TEKCTY 1 TMepeBipKa BIAMOBIIHOCTI
MEepIIoro BaplaHTa TEKCTy IUIaHy, 3) KOJIEKTMBHA 1 TrpymoBa poOoTa i dac
CTBOPEHHSI MOBJICHHEBOTO BHCJIOBIIOBaHHS; 4) iHAMBIAyadbHa poOOTa, TIOB’s3aHa 3
YCYHEHHSIM TIOPYIIIEHB 3B’ I3HOCT1 B TUCBMOBIH po0OTI yuHS [7, . 4].

Cepen BmpaB Ha pO3BUTOK HABHUOK TNHChMa HAWOUTBIN e()EeKTUBHUMHU
BBAXKAEMO TaKi /) enpasu Ha noby0o8y 36 ’a3H020 meKkcmy TependadaloTh CUCTEMY
3aB/IaHb Ha BUPOOJICHHS YMIHb 1 HABUYOK MOETHYBATH YACTUHU TEKCTY B €JIUHE IIJIE;
2) énpasu Ha OONOBHEHHs MEKCMY PISHUMU MUnamu moeieHHs (pOpMyroTb HaBUYKU

CKJIQJIaHHS THCHhMOBOTO BHCJIOBIIOBAHHS MEBHOTO TUIY; 3) 6Mpasu HA CMEOPEeHHs
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B/IACHUX BUCTIOBNI08AHb HA NE6H) meMy CIPSMOBAaHI Ha OBOJIOAIHHSA YYHSIMH BMIHb
MUCATH TBOPU HA TIEBHI TEMH.

Benuky yBary cii NpuaUIATA pO3BUTKOBI KOMYHIKaTUBHUX 310HOCTEH yUHIB
Ha AaCMEeKTHUX YypOKax YyKpaiHCbkoi MoBHU. LlpomMy copusitoTh HamucaHHs TBOpIB-
MIHIATIOp, CTBOPEHHS [IAJOTIB Ta YCHUX BHCJIOBIIIOBAaHHS 3 BUKOPUCTAHHSM CIIiB
BUY4YYyBaHOI MOBHOI TEMH.

Martepian A0 KOMYHIKATMBHUX BIpPaB IMOBUHEH MICTUTH BUXOBHY METy M
CIIPUSITH peatizallii COIIOKYIbTYPHOT 3MicTOBOI JIiHII. [{e MoXyTh OyTH 3aBIaHHS Ha
Kpa€3HaBYl, HAPOJIO3HABY1 1 3arajbHOJIIOJICHKI TEMH, K1 3a0€3MeUyl0Th peaizallito
MDKIIPEMETHHUX 3B’ SI3KIB Ha YPOIIl.

CTBOpeHHsT KOMYHIKATUBHHUX CHUTYyallii Ha acleKTHUX Ypokax Oyme
epeKTUBHUM JIMIIIE B TOMY pa3i, KOJIM BYHTEIb BPaxOBYBaTHME BiK Ta piBEHb
PO3BUTKY MCUXOJOTIUHUX MpoleciB yuHiB. [IpaBuipHa opranizaiiss poOOTH Ha HaA
GopMyBaHHSIM KOMYHIKATHBHOI KOMIIETEHTHOCTI YYHIB CIHPHSITHME OHOBJICHHIO
3MICTy HaBYaHHsS, a OTXKE, MIJBUIIUTHCS pIBEHb MOBJICHHEBUX 3HaHb, YMIHb Ta
HaBUYOK.

BucHoBok. OTxe, OCHOBHMMH UUIIXaMU PO3BUTKY KOMYHIKaTUBHHMX
3110HOCTeN YUHIB CEPEIHBOI JIAHKH IIIKOJIM € TPEeHYBaJIbHI BIIPAaBH ¥ 3aBJIaHHS, SKi 3
HOCTIZIOBHOTO I CHUCTEMAaTUYHOIO BHUKOPUCTaHHS JO3BOJSIOTH  c(hHOpMyBaTH
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EKO-BAJIEOJIOT'TYHA OCBITA CTYAEHTIB B OCBITHBOMY
MHNPOLECI 3 ®I3MYHOI'O BUXOBAHHA

IHaBnenko Inna OuiekcanapiBHa

K.IL.H., CT. BUKJIa/la4y

I'onoBuenko OJiekciit IBanoBu4

K.H. 13 (13.KyJIBTYpH. 1 CHOPTY, TOLEHT

CyMchbKHil nepKaBHUN NMEJaroriYHui yHIBEpCUTET
imeHi A. C. Makapeka

M. Cymu, YKpanHa

Beryn. ¥V conianbHO-€eKOHOMIYHUX YMOBaX PO3BUTKY YKpPaiHCBKOI JepiKaBH
HeoOXiIH1 pyHAaMEHTabH1 3MIHU B CHCTEM1 OCBITH, 11 IIHHOCTSX, CIIOCO0AaX KUTTS 3
ypaxyBaHHSIM €KO-BaJICOJOTIYHUX MMOTpeOd choroacHHS. OJIHUM i3 CTpaTerivyHHX
3aBlaHb CHCTEMHM OCBITU CTa€ (QOpPMYBaHHA OCOOMCTOCTI 3 BHCOKHUM pIBHEM
BIJIMOB1IAJIBHOCT1 CBOE 37I0POB’ sI: CBOE, OTOYYHOUYHUX 1 HABKOJIUIITHBOTO CEPEIOBHIIIA.

Od4eBUAHUI B3a€MO3BSI30K CTaHY HABKOJIMIIHBOTO CEPEIOBHUINA 1 3J0POB’S
JIIOJTUHH, OCKUTBKU OJHUM 13 HAaWBOKIIMBIIIIUX HOPMATUBHHUX MOKA3HUKIB YCHIITHOCTI
NPUPOJOKOPUCTYBAHHS IOJ0 OXOPOHU TMPHUPOAU € 3JI0pPOB’S JIIOJUHHU, IO €
HACJIIIKOM B3a€MO/I1T COIIaJIbHUX Ta MPUPOTHUX YNHHHKIB.

["apmoHiitHUTT B3a€EMOPO3BUTOK JOBKULISA, C€KOHOMIKM Ta COIiayibHOI cdepu
MOKe OyTH 3MIMCHEHUH uepe3 mpolecu TpaHchopMallii MaKpOCKOHOMIYHUX IIUICH
BiJl EKOHOMIYHOTO 3POCTAHHSA JI0 CTAJIOT0 PO