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THE ROLE OF MINERALS IN THE SOIL IN THE
CULTIVATION OF LAWN GRASSES

Parkhuts Bohdan
Candidate of Agricultural Sciences, Associate Professor
Lviv National Environmental University, UKRAINE

Nutrients are gradually lost from lawns through the removal of grass clippings,
leaching, soil erosion, water runoff and evaporation. Removing grass clippings causes
the loss of all nutrients, and up to 50% of the applied nitrogen can be removed with the
grass. For example, if 2 kg of nitrogen is applied to a 100 m? plot, the loss after mowing
can be 1 kg. Other elements are also removed in proportion to their content in the
clippings.

Frequent mowing of the lawn reduces the level of minerals in the soil, so the lawn
needs regular fertilization. For this purpose, both dry and liquid mineral fertilizers and
organo-mineral fertilizers with trace elements and growth stimulants are used, which
are suitable for any stage of grass development [1, 6].

In the first year of growth, grasses require more nitrogen and phosphorus. In spring,
nitrogen is important when the soil is not yet warm and the activity of microorganisms
is low. After mowing the grass, the need for nutrients increases: nitrogen stimulates
growth, phosphorus develops the root system, potassium promotes shoot formation,
and phosphorus and potassium increase frost resistance at the end of the growing
season.

Lawn fertilizers usually contain nitrogen, phosphorus and potassium. Nitrogen is
the main element that promotes grass growth, shoot formation and a rich green color.
Nitrogen fertilizers are recommended to be applied at a rate of 25-35 g/m? per growing
season with a ratio of N:P:K = 6:2:3.

The effect of phosphorus and potassium is less obvious, but they are important for
lawn nutrition: phosphorus promotes rooting, and potassium increases resistance to
stress, including drought and frost [2, 5].

If the soil has an appropriate level of acidity, calcium and magnesium are usually
sufficient for grass growth. If the soil has a low pH, liming is necessary, and for
magnesium deficiency, dolomite limestone should be used.

When applying mineral fertilizers for lawn grasses, it is important to consider how
each nutrient affects the growth, development and quality of the grass cover.

Nitrogen is a key element for the creation and maintenance of lawn cover, as it
promotes the development of the above-ground part of grasses. Increased doses of
nitrogen stimulate the growth of leaf mass, increase the intensity of photosynthesis,
which improves the silkiness and bright emerald color of the lawn [3, 4].

After each mowing of the lawn, it is suggested to apply nitrogen fertilizers at a dose
of N340 (3-4 g/m?). However, it is important to keep in mind that late nitrogen
application can reduce the winter hardiness of perennials, so the last nitrogen
fertilization should be carried out no later than August 1.
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Under conditions of regular mowing, nitrogen fertilizers help plants recover faster,
providing a dense grass stand and dense soil coverage. For lawns, simple nitrogen
fertilizers such as ammonium nitrate, urea, and ammonium sulfate should be used.

However, it is important to avoid excess nitrogen, especially in the fall, as this
reduces the winter hardiness of grasses. Excessive nitrogen application can also make
the lawn too dark in color and cause spotting. To eliminate such problems, you should
additionally apply phosphorus and potassium fertilizers [2, 5].

Phosphorus plays an important role in stimulating the rapid development of the root
system of lawn grasses. By improving root formation, it helps to stabilize humus
content, enriches the soil with organic matter and improves its structure.

However, excessive use of phosphate fertilizers can slow down the growth of
grasses, cause the formation of short shoots and give the plants a dull appearance. The
main phosphate fertilizer for lawns is double superphosphate.

Potassium affects the growth of grasses, especially effectively in combination with
nitrogen. Grasses need increased potassium nutrition if large doses of nitrogen
fertilizers are used.

When there is insufficient potassium in the soil, competition arises between lawn
plants, which affects their species composition and longevity. However, excessive
application of potassium fertilizers can negatively affect perennial grasses by inhibiting
cereals with rhizome systems [1, 3].

Potassium is also important for the transportation and conversion of carbohydrates
in plants. Autumn application of potash fertilizers in combination with phosphorus
fertilizers increases the winter hardiness of the lawn. In the first year after laying the
lawn, to prepare the grasses for winter, it is necessary to carry out phosphorus-
potassium fertilization after the last mowing (1-1,5 months before frost) at a dose of
30-35 kg/ha (3-3,5 g/m?) of each element.

Lawn grasses need trace elements in small amounts, but their deficiency is rare, but
it can occur on alkaline, sandy, leached soils or in areas with frequent watering and soil
compaction.

Iron deficiency manifests itself as a pale green or yellow color (chlorosis). It is
often caused by the unavailability of iron due to high pH, excess phosphorus or organic
matter. The introduction of iron improves the color of the lawn and promotes root
growth and reduces moisture loss [2, 5].

Manganese deficiency includes small necrotic spots on the leaves. It occurs on
alkaline soils or due to strong leaching.

Zinc deficiency is observed on alkaline soils and is manifested by slow growth,
dark leaves and drying out.

Copper deficiency is manifested on alkaline and sandy soils in the form of
discoloration of young leaves, which subsequently die off.

Molybdenum deficiency causes chlorosis of old leaves, especially on sandy lawns.
Boron deficiency is manifested by slower growth and weak coloration.,

Lawns need trace elements in minimal amounts, which are usually found in the
soil. If there is a suspicion of their lack, soil or plant material should be analyzed. Trace

11
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elements are applied as additives to fertilizers or soil amendments, and sometimes
together with pesticides or fungicides.

For proper lawn care, it is important to fertilize regularly throughout the growing
season. The first fertilization with complete mineral fertilizer is carried out
Immediately after the snow melts at a dose of N3p-35P30-35K30-35.

For lawn care, you can use both nitrogen, phosphorus and potassium, as well as
complex mineral mixtures. In addition to the main nutrients, it is important to provide
the lawn with trace elements such as boron, copper, zinc, and molybdenum. The acidity
of the soil, which affects the availability of trace elements, should be taken into
account.

To maintain the health and beauty of the lawn, it is necessary to provide it with
regular fertilization. Throughout the year, grass needs various nutrients, such as
nitrogen, phosphorus, potassium, magnesium, zinc, and other trace elements. The
composition of fertilizers and the frequency of their application depend on the season.

After winter, the lawn needs to be helped to recover, strengthen the root system,
activate growth and prepare for the warm period. The main focus is on nitrogen, which
stimulates growth, provides a rich green color to the grass and supports photosynthesis.

The first fertilization is carried out in late March — early April, after the snow melts
and the ground warms up. The second fertilization is carried out in early May during
the period of active grass growth. In summer, grass needs elements that help it
withstand heat, drought, diseases and pests.

The main fertilizers for summer are urea, for gradual nutrition of the grass;
ammonium sulfate, which maintains the condition of the grass in the heat and lowers
the pH of alkaline soils, compost, which provides the lawn with nutrients.
Nitroammophoska with an application rate of 25-30 g per m?, or 2,5-3 kg per hundred
square meters.

Summer fertilization is carried out in late June — early July, preferably in the
morning or evening when the temperature is lower.

Fertilizing the lawn in the fall helps the grass recover from summer stress,
accumulate nutrients, and prepare for winter.

The best fertilizers for autumn are: potassium sulfate — increases winter hardiness
and endurance; organic fertilizers (compost, chicken manure) — improve soil structure;
nitrogen-potassium fertilizers with a ratio of 3:1 or 4:1 - stimulate root growth. The last
fertilization is carried out from mid-August to early October, 1-1,5 months before the
first frost.

The lawn is usually fertilized 2-4 times a year: in spring (1-2 times), summer and
fall. The first time fertilizer is applied 6-8 weeks after emergence or after 2-3 mowings.

For best results, fertilizers should be selected depending on the type of grass, soil
conditions, and climate. To accurately calculate fertilizer rates, it is necessary to take
into account the agrochemical characteristics of the soil and the nutrient requirements
of the grasses [2, 3].

Leaching has the greatest impact on nitrogen, while soil erosion affects all
nutrients, although this process is usually not a significant problem for established
grasses. Losses through water runoff are only observed during heavy rains, when

12
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soluble substances are washed away. Evaporation affects nitrogen, which can be lost
as ammonia (rapid evaporation) or gaseous nitrogen and nitrogen oxides
(denitrification).

The main purpose of fertilization is to compensate for these nutrient losses. Practice
shows that reducing losses helps to reduce the need for fertilizers. In addition,
fertilizers help to maintain optimal soil fertility and ensure a high level of turf quality.

You can tell if your lawn needs fertilizer by its appearance. Yellow spots on the
leaves usually indicate a lack of nitrogen. Slow grass growth can also be a sign of
nutrient deficiency. However, to accurately determine the problem, it is recommended
to analyze the soil and plant tissue using standard methods. These methods will help to
identify low nitrogen levels even in the absence of visible symptoms [1, 3].

Soil analysis is the most common way to determine the need for fertilizers. For
areas with grass cover, it should be carried out every 3-4 years. In sandy soils that do
not retain nutrients well, or in problem areas that require frequent fertilization, the
analysis should be done more often.

The key indicator of the soil is the humus content, which gradually decomposes
and provides nitrogen to the grass. To neutralize excessive soil acidity, liming should
be carried out, as most microorganisms are most active in a neutral environment.

The best soils for lawns are chernozems, medium loamy, fertile and loose soils.
Since humus is the basis of fertility, it is important to supplement mineral fertilizers
with organic fertilizers to achieve high quality lawn cover [1].

Plant tissue analysis is performed on grass clippings, usually to diagnose specific
problems. To get accurate results, it is worth providing samples from both well-
preserved areas and problem areas to compare the data. This approach applies to both
soil and plant tissue analysis [2, 3].

So, to create optimal mineral nutrition for lawns, it is necessary to periodically
analyze the soil for the content of available forms of nutrients and to conduct plant
visual and chemical diagnostics during the growing season. Recommendations for
fertilization can be made on the basis of agrochemical analyzes based on scientific
research and practical experience of specialists. To create a long-term well-groomed
lawn, it is recommended to apply complex lawn fertilizers with prolonged action.
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MOTEHLIAJI COPTIB TA I'lBPUJIIB PIITAKY
O3UMOTI'O B YKPAIHI

banya Ceprii OJieroBuy4
acmipanT kadeapu 3eMIepoOCTBa, IPYHTO3HABCTBA Ta arpoximii
BiHHMIIBKOTO HAI[IOHAILHOTO arpapHOro YHIBEPCUTETY

Bubip mnpaBunpHUX COpTIB 1 TIOpUAIB € BaXIUBUM (HaKTOPOM Yy TMpoIeci
BUPOIIYBaHHS O3UMOTO PINaKy, OCKUIbKM BIH Ma€ 3HAYHUI BIUIMB Ha arpOHOMIYHY
e()EeKTUBHICTD 1 KIHIIEBY IPOYKTHUBHICTh KyJbTypH. CydacH1 HayKOB1 TOCTIKEHHS Ta
CITBCBKOTOCIIONIAPCHKI  TEXHOJIOTT NPUAULIIOTH OCOONMBY YyBary po3poOii Ta
BUKOPUCTAHHIO COPTIB 1 TOPUIIB 3 ONITUMI30BAaHUM BMICTOM KJIFOYOBHUX O10XIMIYHUX
KOMIIOHEHTIB, TaKUX SIK €pyKOBa KHCJIOTa Ta IIOKO3UHOJATH [1].

EpykoBa kucnora, 10 MICTUTBCS B JESIKUX COPTAX PIMAKY, 32 IEBHUX YMOB MOXE
OyTH IMTOTEHIIMHO IIKIVIMBOKO JIJIs CIIOKUBaviB. bynu BuBeeH1 riOpu/Id, B IKUX BMICT
1€ KUCIOTU 3BEIEHUU 10 MiHIMyMY. Lle 3HayHO MOKpammiIo MOKUBHY I[IHHICThH
PIMAKOBOI 0111 Ta 3pOOMIIO 1i OE3MEUHIIION AJI CIIOKUBAaHHA [2].

['mroko3uHONaTH — 1€ TPUPOAHI METAOOTITH pINaKy, MPU PO3IICIUIEHHI SKUX
YTBOPIOIOTHCSI TOKCUYHI JIJIsl TBAPUH CIIOIYKH, IO Y BUCOKUX KOHIIEHTPALIIX MOXKYTh
BIUTMBATH Ha MOKUBHY SIKICTh MIPOTY. Cy4yacH1 CEJeKIiiiH1 TporpamMu CIpsiMOBaH1 Ha
3HM>KEHHSI P1BHS TVIFOKO3MHOJIATIB Y HACIHHI, 1110 1I03BOJII€ BUKOPUCTOBYBATH LIPOT SIK
BHCOKOSIKICHUN O1JTKOBHI KOpM 0e3 oOMexeHb [3].

[Tpu BuOOpI riGpuaiB 03UMOTO piNaKy Ciij 3BEpHYTH yBary Ha COpTH Ta TiOpuy,
[0 XapaKTEPHU3YIOThCS BHUCOKOK IIOCYXOCTIMKICTIO Ta CTaOUIBHICTIO B OCIHHIX
ymoBax. g mmx motped MmiAXOASATh COpTH Ta TIOPUAM 31 IIBHUAKAM OCIHHIM
PO3BUTKOM. 3aBAsKH OUIBIINM BEereTaTMBHIM Maci Ta MIMHIIINA KOPEHEBIH CHCTEMI
BOHM 3/1aTHI IIBUJIIE MOTJIMHATH BOJIOTY, SIKOT YaCTO HE BUCTAUa€ B LIIO MOPY POKY.
Cxoska cuTyailis 1 HaBECHI, KOJIA TI0CyXa MOYMHAETHCS B TPaBHI/YEPBHI, a 1HO/II TPUBAE
10 TunHA. Y 11eil nepio] HeoOX1AHO pOOUTH CTaBKYy Ha MIBUIAKOPOCHI Tidpuau [4].

[HIIMMY BaKJIMBUMU YMHHMKAMU MpU MiAOOP1 COPTIB 1 TOPUAIB pIlIaKy 03UMOTO
Mae OyTH BHMCOKa 3MMOCTIMKICTh, BUXOJSYM 3 TOrO, IO pilak TipHie 3UMY€, HIX
3€pHOBI KYJbTYpH; IHTEHCUBHHUI MOYATKOBHM PICT — JJIs1 Mi3HIX CTPOKIB CIBOM Ta
MOBIJILHUM — /IJIs1 paHHIX CTPOKIB C1IBOM; IIBUKE 301TIBIIEHHS JIMCTKOBOI TOBEPXHI, 110
MIJBUIIYE KOHKYPEHTO3/IaTHICTh MOCIBIB 3 Oyp’sTHAaMU Ta IIKIJHUKaMH CXOiB [5].

3aragoM pOCIMHHU piMaKy MIy>Ke Bpa3JuBi 10 MIKIIHHUKIB 1 XBopoO. Tomy sKIIo
COPTH 1 T1I0pUIU MAKOTh CTIMKICTH JI0 TAKUX IIKOJIOYMHHUX OPTaHi3MiB, TO I1€ 00OMEXKYE
3aCTOCYBAaHHA NMECTUIUAIB. BpaxoByroun BelMKy BUCOTY cTebiia pimaky, HEOOX1IHO
oOupaTu COpTH 1 TIOPUAM 13 CTIHKUM 0 BUJISITAHHS CTE0JIOM, 1110 CYTTEBO TMOJIETIITYE
30upanHs ypokaro. Bennkoio mnpoOseMor0 Mpu JOCTUTAHHI YpOXKaw pinaKy €
oOcuranHs HaciHHSA 31 cTpyukiB. lle Moxke mnpu3BecTH 10 BTpaTH TOJIOBUHU
chopMoBaHOTO ypokaro. ToMy BaXKJIMBO MIAIOpaTH TOpUIM YU COPTH pillaKy 03UMOTO
13 CTIMKICTIO /IO pO3TPICKYBAHHSI CTPYUKIB 1 OCUIIaHHS HACIHHA [6].

BpaxoByroun BelMKE pI3HOMAHITTS COPTIB Ta TIOpUIIB pilaKy O3UMOro Yy
Jlep>kxaBHOMY peecTpl COPTIB POCIWH, NMPUIAATHUX 1O MOIIMPEHHA B YKpaiHi, 10
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Haiuye noHaa 400, BaXXJIMBO MiA10paTH ONITUMAaNIbHI COPTH Ta TOpUIY 3 ypaxyBaHHSIM
KOMITJIEKCY BU3HAYCHHUX MTOKA3HUKIB.
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EKCIHIPECIOHI3M B TEATPI XX CTOJIITTA

Yepuumora AnHna MuxailsriBHa,

KaHAUJAT MeJaroriYHuX HayK, TOLEHT,

3aBigyBavka Kadeapu MUCTEIILKOI OCBITH,

XKutomupcrkuii aepxaBHUM yHiBepcUTeT iMeH1 IBana dpanka

Kputrku MucTenTBa BU3HAYAIOTh EKCIPECIOHI3M SIK OJHY 3 OCHOBHUX MOJEINEH
CHPUMUHATTS 1 BIATBOPEHHS HABKOJIMIIHBOTO CBITY. EKCIIPECioHI3M € HAUTHYUYKIIIUM 3
yCIX JpaMaTUYHUX METOJiB, BUIPOOYBaHUX Yy XX CT., IPOTE €IEMEHTOM, CIUIBHUM
JUIL BCIX EKCIPECIOHICTCHKUX I1°€C, 3alMIIAEThCS Oe3KaTICHUNU aHTHUpeasi3M.
Excnipecionizm 3apoauBcsi sk olHa 3 (OpM HEKOHKPETHOTO HEOPOMAHTH3MY 1
PO3BUHYBCS B yIEPTHH, MAJICKTUYHUNA BUJ peamisMmy. Y CBOill OCHOBHIH METOIMII
EKCIIPECIOHI3M CTaB MIIIHOK 1 BaXKJIMBOK JAHKOIO B ICTOpPIi CydacHOi Apamu, IO
MO€IHY€E TakuX BeseTHiB, ik Ctpinndepr 1 O’Hin, bpext 1 O’Keiici [1].

ExcnipecioHiCTChKUI MiIXi] MOJIsITaB y TOMY, 11100 rnepeaaTH 0COOUCTHIA JOCBI Ta
BHYTpIIIHE BUSBICHHA XYyJOKHHKA TPO CBIT HaBKOJIO HboOro. EkcmpecioHictu
BIIKWJIATIU PEAIICTUYHY METOJUKY, PO3TJIAIa0uH ii IK OUEBUAHY IMITAIlll0, TOMY HE
BUSIBJSUIM  IHTE€pECY JO0 OO'€KTMBHOI pEAJbHOCTI Ta HE OOMEXyBaiu cebe
MMOBEPXHEBUMU JCTAISIMU. Y TeaTpl 1€ TPUMA€E B HANpPy3l KPUTHUHY IyOJIiKy, ajie
AKIIO Taka aBTOPChbKa CyO’ €KTHUBHICTH CTa€ 3aHAATO OCOOWCTOIO, PO3YM MOXKE
MOBHICTIO BIAMOBHUTHUCS CIPUIMATH 1i.

[ToHATTS “‘eKCIpecioHi3M” CTaI0 IMHUPOKO BXKUBAHUM JIJIs1 ONUCY Oyb-sKOi (hopMH
MHUCTEIITBA, IO BIIXOAMJIA BIJ peadizMy Ta BigoOpakajia KUTTS B CyO'€KTHBHOMY
CBITI, a HE fK OO'€KTMBHY peaibHICTh. HiMeubKkuil TeaTp, 0 TMEPEKUB PyX
excrpecioHismy B 1910-x ta Ha mouatky 1920-X pp., CTaB OCHOBHUM IIEHTPOM IIHOTO
ctwito. [li3Himie, pucCH eKCIpecioHi3My OyJi0 TMOMIY€HO B TBOpax TaKHX
nepenBicHUKIB, sk broxnep, CrpinmbOepr Ta Benekina, SKUX Ha3Baad HOBHUMH
Maiictpamu [2].

3aBISKU 1IbOMY CTHJIEB1 3 SBUJIOCS KUJIbKAa BHJIATHUX HIMEUBKUX (DUIBMIB, cepen
Hux “KaOiner Jlokropa Kamirapi” (1919) “PobGepra Bina ta Metponomis” (1926)
Opina Jlanra [3].

A B m’ecax bepronbna bpexTa eKCHpecioHI3M BUPaXA€TbCs 3 pPagUKaIbHUMU
3MiHaMH: ‘“‘emivyHa’” MaHepa aBTopa TyT, y CBOIO 4epry, MOB’si3aHa 3 JAPaMOI0 KBasi-
abcypay mBeiapcbkux apamaryprie @pima 1 Joppenmarra. XKBaBa MeToauka
€KCIIPECIOH13MY BBIHIILIA B TOM TBOPUMI (DOH/, IKUM TENep MOKYTh IIOCTYTOBYBATUCS
Cy4acHi Jipamarypru.

ExcropecioHi3aM y HIMEIbKOMY TeaTpl CHo4YaTKy OyB NPOTECTOM MpPOTH
NEPEIBOEHHOTO  aBTOPUTAPHOIO PEeXHUMY Ta IHAyCTpiaiizamii CyCHiJIbCTBA.
Excripecioniam ieamizyBaB TBOpYYy OCOOWCTICTh JIIOAMHU Ta TMPOCIABISIB i,
Haciiayrouu iaei Himmre. HoBatopcerki inei ®@poitna ta FOHTa y meuxonorii 103BOIMIH
JpaMaTypraM BUKPUBATH Ta BIITBOPIOBATH CBOI MMOTAEMHI JYMKH Ta BPaKECHHS [2].

Opniero 3 mepmux I’ec, M0 BUKJINKaIa Pypop B €KCIPECIOHICTCHKOMY Teatpi,
ctana “barbkoBOMBCTBO” ApHOJbaa bpoHeHa, 1o Oyna Hanucana 'y 1915.
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PanH1 ekcripecioHICTHYHI M'€CH BOJIOJIUIA XapaKTEPHUMU pUCaMHU Ta METOJaMU,
ceper SIKuX:

1. Atmocdepa yacTo Mana XapakTep CHOBUIIHHS a00 HIYHOTO KOIIMapy, IO
J0CATANOCS 3a JIOMOMOTOI0 TPUIIIYIIEHOTO Ta HEPEaTiCTHYHOTO OCBITJICHHS,
CIIOTBOPEHHS B JIEKOpPAIlisiX, a TaKOX 3aCTOCYBaHHSM TMay3ud Ta MOBYAHHS st
CTBOpEHHS e(DEeKTy THII. Y TTOPIBHSIHHI 31 3BUYAHHUMU J1JIOTaMH, TIEPi0 I MOBYAHHS
MDXK peruIikaMu OyJiH 3HAYHO JOBIIUMHU.

2. Jlexopailii He BIATBOPIOBAIM JeTalied HATYpaJiCTUYHOI JpaMH, a MOJaBalu
JUIIEe AyXe CHpolleHi oOpasu, sSkux BuMaraia tema mn’ecu. CrieHorpadis 4acrto
nepeadayvana TakoX XUMEpH1 GOpMH Ta Pi3Ki KOJTBOPH.

3. C1oxkeT 1 CTpYKTypa I1’ecu OyJiH, SIK MPaBUIIO, HEMOCIIIIOBHUMH 1 CKJIaAANIUCA 3
€I1130/11B, MOOIYHUX TOIM Ta HECIIOAIBAaHUX CIIEH, KOXKHA 3 SKUX BUKOHYBajia BIACHY
¢ynkuiro. Taka cTpykTypa Mi3HilIE cTaja OCHOBOIO JIJIsl €MiYHOro Tearpy bpexra, B
SKOMY B)KJIUBY POJIb BIJITPaBalIM €I1130/14 Ta LTFOCTpAIIii.

4. JTianor Ha BIAMIHY B1JlI pO3MOBHO-NIOOYTOBOTO OyB MOETUYHHUM, TapSIYKOBHM,
panconuyHuM. B oqHuX Bumaakax BiH HAOMpaB (OPMHU JOBIOTO JIPUIHOTO MOHOJIOTY,
a B IHIIUX — yPUBYACTOTO TelerpadHOro CTUIIIO, CKIaIal0unch 13 (hpa3 TOBKHUHOIO B
ojiHe abo J1Ba CJIOBA YU BUTYKH.

5. AKTOpPCBKHIl CTUJIb €KCIPECIOHI3MY BIIMIHHOIO MIpOIO BIJOKPEMIIIOBABCS BiJl
peanizMy CTaHICIaBChKOIO 3 HAMIPOM YHHKHYTH JE€TAJIBHOIO KOMIIOBAHHS JIFOJICHKO1
noBeaiHKU. YacoMm 11e MokHa Oylio copuiiMatu siK ciaabke 300pa)KeHHs, A€ pyXu
aKTOpa CTaJu 3aHAJTO ITUPOKUMH Ta MEXaHIYHUMH, CXOKUMHU HA PyXHU MApIOHETOK.
Ile nanmaBanmo BuHCTaBI O3HaKy OypJecKy Ta poOWJIO Mojady >KUTTS Ha CIEHI
ocobnuBuM [1].

[IpoTte, eKCIpEeCIOHICTUYHMIA PyX Y HIMEIbKIA JApaMi HE 3MIT JOBTO iICHYBaTH B
cBoiii mouaTkoBiii popmi. Moro ineamicTuune Ta eMolliitHe 300paXkeHHs PeanbHOCTI He
Majo BH3HAHHS B TeaTpi, SIKUH 3/aBHA TBOPHB BAXJIMBY COIIAJIbHY pOJb,
BiIOOpakarouu KUTTS pPealiCTUYHO. BTiM, O03HAKM €KCHpPECIOHI3MY MPOOBKYBAIU
BXKMBAaTH Yy CBOiX TBOpax BHJaTHI MUTHI. HaOpaBmm HOBUX pUC Yy TBOPYOCTI
Paitnrapnra, Ilickatopa 1 bpexta, HIMEUbKHI TeaTp CTaBaB ycCe€ BIUIMBOBIIIUM
IHCTPYMEHTOM cOLllaJIbHUX 3MiH. EnmiuHuii Tearp, 1K MU modayumo mi3Hile, Bxke 0yB
1M030aBJIEHUN E€MOILIIMHOTO 3aKJIMKy EKCIPECIOHI3MY Ta TBEpe3ille BIATBOPIOBAB
CIOXKET.

Cnucok Jgireparypu:
1. Perkins, Geoffrey, Contemporary Theory of Expressionism, 1974,
2. Walter H. Sokel, An Anthology of German Expressionist Drama, 1963.
3. Craitn JIxxon: CydacHa npamaTyprisi B Teopii Ta TeaTpainbHii npaktuii. Kaura
3. Excripecionism Ta eniunawuii Teatp / Modern drama in theory and practice. Volume 3.
Expressionism and epic theatre. Ilepeknan 3 anrin. JIsBis: 2004. 288 c.
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EFFECT OF ZNO NANOPARTICLES ON
CHLOROPHYLL A FLUORESCENCE OF BARLEY
LEAVES

Babanli Safiyakhanim

Doctoral student

Baku State University, Department of Biophysics and Biochemistry, Faculty of
Biology, Baku, Azerbaijan

Drought is one of the major stress factors affecting the growth and development
of plants, reduces the dry weight of roots and shoots, the synthesis of chlorophyll
pigment in leaves, and the relative water content of plants. The application of
nanotechnology and one of its materials, nanoparticles, in agriculture can play an
important role in significantly improving the resistance of plants to stress factors

In the presented article, with barley leaves, we utilized Chlorophyll
fluorescence (ChlaF) to investigate the impact of ZnO NPs on plant photosynthesis.
ChlaF is a well-established method for assessing photosynthetic capacity and some of
the parameters used to assess normal plant development or development under
stressful conditions. For monitoring, the maximum efficiency operation of PSII
operation is typicallymesured as Fv/F mafter a period of dark adaptation. This
parameter offers a compressive understanding of plant efficiency under
environmental stress conditions (Murchie et al., 2013).
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Figure 1. Fluorescence spectra of barley leaves treated with ZnO
nanoparticles (A - under normal irrigation conditions, B - under drought conditions)

as a function of time under blue light irradiation, associated with ROS production.

Figure 1 shows the fluorescence spectra of barley leaves under normal
irrigation conditions and under drought stress. These spectra indicate that ZnO
nanoparticles can quickly induce the production of reactive oxygen species (ROS)
whenexposed to light. The ROS produced by ZnO nanoparticles in the 530-730 nm
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range is attributed to the formation of ethidium molecules. It is important to note that
the value of KROS obtained is low as fluorescence does not detect all types of ROS.
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Figure 2. Fv/Fm of Barley (Hordeum vulgare) plants as a function of time
treated with ZnO nanoparticles (A - under normal irrigation conditions, B - under

drought conditions) (t-test, p < 0.05, n = 6).

A ChlaF analysis was conducted by monitoring the fluorescence parameter
Fv/Fm of chlorophyll in barley (Hordeum vulgare) plants over time, both under
normal irrigation conditions and during drought conditions, while being treated with
ZnO nanoparticles. Figure 2 illustrates that ZnO nanoparticles caused insignificant
changes in Fv/Fm under normal irrigation conditions, but noticeable changes were
observed under drought conditions. The nanoparticles led to a systemic decrease in
Fv/Fm for both control and treated plants depending on the time after internalization
in leaves.

Thus, the results of our experiments show that in addition to the systematic effect
observed in both solutions (control and exposed to ZnO nanoparticles), nanoparticles
could also have an additional localized effect on the Fv/Fm of leaves treated with
nanoparticles. ZnO nanoparticles can contribute to the drought resistance of barley
plants.
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BIIJIUB BIMHU HA CTAH ATMOC®EPHOI'O ITOBITPA:
3ATPO3A 1JI4 310POB'A TA JOBKIJIJIA

Caran Hanist 3eHoHiBHA,

CTapIUINil BUKIaaa4 Kapeapu

1HGOpMaIIHHUX TEXHOJOTIH Ta MporpaMyBaHHs
IBano-®pankiBchka (it YHIBepcUTET «Y KpaiHay

Muxkyasak Poctuciias MuxanjioBud
3100yBau ocBitH, 1 Kypc, rpyma KH-24-1¢pmo-if
crnemianpHicTh 122 KoM’ toTepHi HayKu

KocTiok MukoJja OJierosuy,
3100yBay OCBIiTH, 3 Kypc, rpymna I113-22-1-if
cnenlanbHicTh 121 [H)XeHepis nporpaMHoOro 3a0e3neyeHHs

Aximeuxo Bosoaumup Iroposuy,
3100yBay OCBiTH, 4 Kypc, rpymna 31113-21-1-if
cnenlanbHicTh 121 [HX)XeHepis mporpaMHoOro 3a0e3neyeHHs

Bilina — 11e He nue Tparefdis s JiroAeH, a i karactpoda ang goBKULIsA. OnuH 3
HalOUIbII BIAYYTHUX HACHIAKIB 30pOMHUX KOHQIIKTIB — 1€ 3a0pyIHEHHA
aTMoc(epHoro moBiTpsi. BuOyxu, moxexi, pyliHyBaHHA MPOMHUCIOBUX OO'€KTIB Ta
TpaHCMOPTHA 1HGPACTPYKTYpa MPU3BOASITH JO BUKUTY BEJIUKOT KITBKOCTI IIKIJJTUBUX
pedyoBUH B arMmoc(epy, IO Ma€ HEraTWBHI HACHIAKA MJIs 370pOB'S JIIOJIEH Ta
€KOCUCTEM.

OcHOBHI JpKepena 3a0pyIHEeHHS MOBITPS M1 Yac BiiHU. BuOyxu cHapsiB, paker,
MIH Ta IHIIOTO O30pPOEHHSI MPHU3BOJATH O BUKHUIY BEJIHUKOI KUIBKOCTI TOKCHYHHUX
pedoBHH y moBiTps. Lle MOXyTh OyTH MIOKCHAM CIpKH, a30Ty, YaJHUMN ra3 Ta 1HIII
IIKIJITMBl  CTIONYKU. PyiHYBaHHS 1HQPACTPYKTYpU Ta KUTIOBUX OYIUHKIB YacTO
cpuuuHse MacmTabH1 moxexi. [Ipu ropinHi OyaiBeNbHUX MaTepialiB, IIACTHKY Ta
MoOyTOBUX PEYOBHMH B aTMoc(epy BHUKHUIAIOTHCS BaKKI METalld, KaHUEPOTEHHI
CIOJIYKH Ta 1HII1 TOKCUHU. BiiiChKOBI A1l HEPIIKO CYMPOBOKYIOTHCS MOIIKOIKEHHSIM
MIPOMHUCIIOBUX O0'€KTIB, XIMIYHUX 3aBOJIIB, HapTOOa3 Tommo. B pe3ynbTaTi B MOBITPS
NOTPAIISAIOTh HEOE3Me4H1 XIMIYHI PEYOBMHM, 3/1aTHI CIPUUYUHSTH JIOBrOTpUBAJIE
3a0pynHeHHs. [HTEHCMBHE BHUKOpPUCTAaHHS BIMCHKOBOI TEXHIKH, SIKa MpPALIOE HA
IN3eIbHOMY TATBHOMY, TAKOXK € TOTY)KHUM JKEPEJIOM BHKHUJIIB BYTJIEKHCIIOTO Ta3y,
CaXki Ta 1HIINUX IIKIJIMBUX PEYOBHH.

Hacnigku ams 3m0poB’st moaei. 3a0pyTHEHHSI TTOBITPSL Ma€ CEpHO3HUN BIUIMB Ha
31I0pOB’sl HaceaeHHs. BOHO MOXe BUKIMKATH:

¢ pecripaTopHi 3aXBOPIOBaHHS (aCTMy, OpPOHXIT);

e TIOTIPUICHHS CTaHy CEPLIEBO-CYAMHHOI CUCTEMU;

o 30UIBIICHHS PU3UKY OHKOJIOTTYHHUX 3aXBOPIOBAHb;
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e 3HIKCHHS IMYHITETY.

Oco01MBO Bpa3IMBUMH € JITH, JITHI JIOJU Ta OCOOU 3 XPOHIYHUMHU XBOPOOaMH.

Hacnigky mist TOBKULISA, BiifHA HECE CEPHO3HY 3arp03y €KOCHCTEMaM:

« BHOyXH O0€mpuIiacis, Noxexi Ha HaPpTOOAa3aX Ta MPOMHCIOBUX MIANPUEMCTBAX
CIPUYUHSIOTH BUKHJIM y TOBITPS BEJHMKOI KIJIBKOCTI IIKIJJIMBUX PEUYOBUH, TAKUX SIK
OKCHJIU a30Ty, CIpKH, YaJHHUM Ta3, BaKKI MeTaiu Ta JApiOHI TBepai yacTHHKHU. Lli
PEUYOBMHU MOXYTh BHUKJIMKATH PECHIpaTOpPHI 3aXBOPIOBAHHS, ajeprii, cepleBo-
CYJIMHHI 3aXBOPIOBaHHS Ta OHKOJIOT14HI 3aXBOPIOBaHHS.

e BiifHA MPU3BOJIUTH 0 PYWHYBAHHS JICIB, OOJIT, PIYOK Ta IHIIUX IMPUPOTHUX
exocucreM. lle mopyurye npupogHuii OanaHC 1 MOXKE TMPU3BECTH 0 3HUKHEHHS
0araThboX BHJIIB POCIIMH 1 TBAPHH.

e IIKIJUIMBI PEYOBHUHH, 1110 MOTPAILIAIOTH B aTMocdepy, 3 JoUaMu Ta OnajgaMu
OC1JIal0Th Ha 3eMJII0, 3a0pyIHIOIOUU I'PYHTH Ta BoAoNMHU. Lle npu3BoauTs 10 3arubdernt
POCIIMH 1 TBApHUH, a TAKOXK 3a0pyAHEHHS MPOAYKTIB XapuyBaHHSI.

o IIKIJJMBI PEYOBUHU HAKOMYYIOTHCS B XapUOBOMY JIAHIIOTY, IO MKOAUTH HE
JIMIIIE JIFOASIM, a I TBApUHAM.

o 3a0pyIHEHE MOBITPsA, BOJAA 1 I'PYHTH CHPHUSAIOTH MOMIMPEHHIO 1H(PEKIIMHUX
3aXBOPIOBAHb CEPEJI JIIOJICH 1 TBAPUH.

e BIJIHOBJICHHS JOBKULIA MiCJIsl BIHU MOTpeOye 3HaUYHUX (DIHAHCOBUX PECYPCIB.

BB BifiHM Ha cTaH aTMOC(EpPHOTo MOBITPS Ma€ NAJEKOCSKHI HACHIAKU s
3I0POB'S JIFOACH, MOBKULISA Ta €KOHOMIKW. [l MiHIMIZaIlli HEraTUBHOTO BILIUBY
30pOoHHUX KOH(IIIKTIB Ha JOBKULIA HEOOXIJHO BXKHUBATH 3aXOJIB IMOJO 3aXHUCTy
HABKOJIMITHBOTO CEPEJIOBUINA, a TaKOXK IMPOBOJAUTH TMICISBOEHHY PEKYJbTUBAIIIIO
TEPUTOPIH.

BiitHa — 11e riio6anbHa ipobsieMa, Sika BUMarae CrijbHUX 3yCUIIb JJIs 11 BUPIIICHHS.
3axucT JOBKULIS Ma€ OyTH OJJHUM 3 MPIOPUTETIB MIKHAPOIHOT CIIIILHOTH.

KurouoBi ciioBa: BiitHa, atMochepHe MOBITPS, 3a0pyAHEHHS, 3[I0POB's, TOBKIJLIS,
€KOCHUCTEMA, BUKUIU, KUCIIOTHI JIOIIIi, MTApHUKOBI rasu.

Cnucoxk Jgireparypu:

1. I'noGanpHuii ekonoriunuii poua. Exonoriuyni HaCaiAKU BIMCHKOBUX KOH(IIIKTIB.
[Onnaiin pecypc] https://www .thegef.org.

2. HamlionanpHa akajgemiss HayK Ykpainu. BiifHa Ta MOBKULIS: OIiHKA HACHTIIKIB
s Ykpaiau. 2023.

3. CitoBuii OaHk. OILIHKAa €KOJOTYHMUX 30MUTKIB mig 4ac BikHH. 3BIT, 2023.
https://www.worldbank.org.

4, Opranizamis O6'ennanmx Hamii 3 HaBkoiumHboro cepenopuiia (UNEP).
Bruus BitickkoBHX KOH(DITIKTIB HA AOBKLLIA. https:// www.unep.org.

5. HaykoBwmii xypuan "Exomoris ta moBkuuiga'. AtmocdepHe 3a0pyaHEHHS
BHACJIII0K BIMCHKOBUX [I1i: aHaIi3 1 mepcnekTuBu. Bumyck Ne5, 2023.

6. MiHiCTepCTBO 3aXUCTY JOBKULISA Ta IPUPOJHUX pecypciB Ykpainu. PyitHyBaHHS
€KOCHUCTEM Y 30H1 BifichkkoBuUX 1ii. OdimitHuit caiit: https://mepr.gov.ua.
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BI3YAJIIBALIA TA TEUMI®IKAIIA YPOKIB:
MOXKJINBOCTI FLIPPITY TA KNIGHTLAB

I'anaswk Hataas OJeriBHa,
BUYUTEIb 1H()OPMATUKH, BUUTEIb BUIIOI KaTEropii, CTapIinii BUNTEb,
Kpusopizpkuit minen Ne 35 «Immynse» KpuBopi3pkoi Micbkoi paau

OcTaHHI POKH YYHSM JOBOJIUTHCS Y IOBOJII KOPOTKI MPOMIXKKH Yacy OMaHOBYBATH
BeNIMKi o0csary iHdopmallii, a MOTIM 3aCTOCOBYBATH 1€ y TMPaKTHYHIN ISUTBHOCTI.
[ToxoninHs cydacHux JaiTed — Bizyanu. CydacHi CEpBICH Ta 1HCTPYMEHTHU MOXKYTb
JOTIOMOI'TH BYMTEIIIO 3allIKaBUTH YYHIB Ta 3JIyYUTH iX 10 HaBYaHHA. Jlo moaioHuX
IHCTPYMEHTIB MO>KHA B1JIHECTU MEHTAJIbHI KapTH, IHTEPAKTUBHI [IJIAKATU, XMapH CIIiB,
CTPIYKH 4acy, OH-JIalH JOIIKH, TpeHaxkepu. [Ipu 1iboMy y4HI HE JIMIIE CIOKUBAIOTh
pe3yJbTar i€l Biyasisallii, a € aKTHBHUMH TBOPIIIMU Ta JTOCTITHUKAMHU.

HoBomi 1mikaBuM € pecypc Flippity.net, mo ma€e MUPOKI MOMKIMBOCTI OO
CTBOPEHHS IHTEPAKTUBHUX 3aBJaHb Ha OCHOBI Tymi-Tabiuib. [Ipukinaau 3aBaaHb:
(drnem-kapTKy, BIKTOPUHHU, TE€HEPATOP BHUIIAJKOBOIO TMOAUTY YYHIB Ha TpYIIH,
XPOHOJIOTIST (CTpiUKK dYacy), XMmapu ciiB, Tomio. JlaHuili pecypc He mnoTpedye

peecTpallii, TOMy BIIPaBH MOK€ CTBOPIOBATH SIK BUMTEJIb, TAK 1 YUHI.
ippI =@

Flippity e Flippity Flppity Flippity
Flashcards Flexcards Bixropuna Flippity Random Name Picker Randomizer

Creopime wabip npoctix Craopsoite 10-croposed Creopits Bna0w Creopire 3805 anbopy Creopite wabip
OHNAD4-LAPTOX MynsTIeaii rapTn BIXYOPIIHE FPOES WOy ANAZN0BON0 e, CTROPEIA ronic pargonatiepa

pyn

Mau. 1. CrapToBa cTOpiHKa CepBicy ﬂippﬂif);..net

KoxHe 1HTepakTUBHE 3aBJIaHHS MICTUThH JEMO-TIPUKIIAJ, IHCTPYKIit0. B Tekcri
THCTPYKINT € mocusianHsa Ta 1mabmoH Google Tabmuill, xoda AesiKi BIPaBU MOXKHA
CTBOPIOBATHU 1 0e3 HUX (Mo>xHa NEPErISIHY TH Ha CTOpIHIII
https://www.flippity.net/Status.htm).

HaiinpocTimMm € iHCTPYMEHT JUIsl BUTIQJKOBOTO MOUTY Y4UHIB Ha rpynu Random
Name Picker manoro cepsicy. HeoOxiHO BBeCTH IMEHA y4HIB y TOJIC BBEICHHS,
MOKHa BBECTH y TAOJMIIO Ta OMYyOIIKyBaTH ii.

[Ticns BigkpuTTs Ha cepsici flippity.net MoskHa BUOMpPATH KUTBKICTh YY4aCHUKIB 200

IPYIL
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'ﬂiPPH'H ITozin Ha rpymH

Groups | | Groups | | Groups | | Groups 2 3 4 5 Seating
of 2 of3 of 4 of 5 Chart

More...
Teams Teams Teams Teams

Spinner i‘;‘ﬂ:
Kmt,mc.mby'-:ms >< () <3 = [ [0 @ [% Kinekicme komard
v epvni ~

lNepemiwiamu y4acHukis

Oanuno KaTtepuHa inns

Bionetta Bonopumup AHOPIN
Mukona €rop OAMHTPO)

Mau. 2. Po3niozin yuniB Ha rpynu Random Name Picker

MeHni nyxe nomobaeThes Bnpasa xpoHnosiorisa Flippity Timeline, 3a3Bu4aii 3amaro
AK TBOPYMM MIHI-TIPOEKT IIiJ 4yaCc BUBYEHHS TeMH “OnpanioBaHHSA TaOJMYHUX
paanx” (9 xi1). Y4HI CcaMOCTIHO OOHMparOTh ICTOPUYHY IOCTaTh YU BIAOMY
OCOOUCTICTh CHOTOJICHHSI, My3UYHUHN TypT, HAYKOBE BIAKPHUTTS, €BOJIOIIIO TMEBHOI
TexHoJorii. Ile 1ae MOKIIUBICTD Kpallle 3p03yMITH ITHTEPECH Ta BIOJOOAHHS TITEH.
AJuroputm sl y4HiB. CTBOpEHHS CTpPIYKM 4Yacy Ha OCHOBI Tyrji-TaOiuip 3
BUKOpuUcTaHHAM cepBicy Flippity.net.
1. Binkputu maoauyro-uadaon, cTBOpuTH ii Korito (Paiin - CTBOPHTH KOIiI0)
Ta 3aIlI0BHUTH JJAHUMU PO 00paHy OCOOMUCTICTH, MOIIO.
2. 3aroJioBku Tadauui He 3MiHIOBaTH!!!
« 000B'SI3KOBO BKa3aTH pik (year), micsmpb Ta ACHb 3a HeoOXigHicTIO (Month,
day — 3a1ar0ThCst TOPSIIKOBUM HOMEPOM);
« crosmuuk Headline — 3aronoBok, momis;
« Description — onc nofii (1-2 pedeHns);
« Color — komip mapkepy 3a OakaHHSIM (aHTITIHCHKOIO red, green TOIIO);
« Media — nocunanns Ha pecypc y mepexi (URL-aapeca ¢oro, Bimeo, BeO-
CTOPIHKH); JJI1 KOPEKTHOTO BIATBOPEHHS BiJICO HA CTPIUIli HEOOXITHO
BuOpatu KomiroBatn URL Bifeo 3 npuB'aA3k010 10 Yyacy y KOHTEKCTHOMY

MEHIO B17I€0;
 y croBmsax MediaCredit ta Link MoyHa Bka3aTu MOCHIIaHHS Ha J0JaTKOBI
pecypceHu.
1914 4 "MucnAauya mawwuna”  Tpodecop Xaprieckroro green datasimage/jpeg; hitp: M. icfest ki
npochecopa O.M. TEXHONOTIYHOrD HCTUTYTY basab4 /9j/4AAQ ev.ua/MUSEUM/Sh
Wyxapsoea OnekcaH,qP LLLyKa_lpbOB SkZ_JR_gABgQA chukarev_u.htrnl

3. 3amoBHUTH TaOMMIIO (4-5 momii), mogatu nmocuianus Ha ¢oto (URL), Bigeo-
pecypcu B Mepexi (komitoBatu URL-aapecy 3 1150r0 4acy).

4. IlepeliMeHyBaTH TEpIIMA apKyll — Ha3Ba Balloi CTPIYKM Yacy, IO
B11I00paXaTUMEThCS y 3ar0JIOBKY.

5. Ha apkymi Option MoxHa 3a/1aTH Ha3BH MiCSAILIB YKPaiHCHKOK MOBOJO.

6. OnybmikyBatu Ttabmumio (Pain — [MomiamTucs - OnyoOjikyBatu B
InTepHeTi).

7. ITicnsa uporo mepeiitn Ha apkym tadmumi Get the Link Here, i ckomiroBatu
MMOCWJIAHHSI, 3anucane cuHiM. [le mocunanHs Ha Bairy BIpaBy.

8. 3anoBHUTH (HOPMY-3BIT Ta HA/IICIATH BUUTEIIO.
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Timeline Activity

>> IHhOpMaLLIAHI TEXHONOMT B Yrpaiui

cheop”}:n“ﬂ- wkKany 4Yacy § Mokasamu eci demani

"MHCIAYA MANIKHKA" Dpodecopa O.M. [UIVKapbOBa >
BiAKRUTTR p-n nepexoay »

“Nposine" >

Modinumuca

hitps:/www. fippity. nettl php7k=10nJEUE-10cbm6EsQVDHG4OXNIAHS

o 2@ 086 Fippihynet
Maua 3. Crpiuka yacy Indopmaniiini TexnoJiorii B Ykpaini ra QR-koj cTpiuku.

[ToniOHI MPOEKTH AAIOTh 3MOTY YUYHSIM PO3Ka3aTH MPO Te, IO iM CIpaB/l LIKaBO —
B1J1 ICTOpUYHUX MOAIH 10 cydacHOCTi. OO0B’SI3KOBO BUAUISIEMO Yac PO OOTrOBOPEHHS
npoekTiB. B Haromi crane Bkiamka Activity, mo mpomoHye TecToBe 3aBIaHHS 0
CTpIUKM 4acy: «Posmawyiime nacmynui Habopu 3 mpbox nooii y XPOHOIO02IUHOMY
nopsaoky». TakuM YMHOM, Y4YHI HE JIMIIE «CIOXHUBAIOTHY» 1H(OpMAIliI0, a CTaIOTh
AKTUBHUMHU CIIyXauaMHU.

Po3ramyiite npoektr Ha pomii Padlet 3 MmoxxnuBicTIO porosocyBatu (CepacuKo
YH 31POYKH) Ta MOAUIATECH JOIIKOO 3 YUHAMH Ta OaThKaMH.

B 10 xnaci Ha ypokax iH(pOpMaIiiHUX TEXHOJIOT1 3HAMOMUMOCH 3 aHAJIOTTYHOIO
BrpaBoro Timeline Ha cepgici https://timeline.knightlab.com/.

[Ipuknaan yuyHiBCbKUX poOIT, CTBOPEHHX 3a onomoroto knightlab.com:

o) [OEE10)

O

N

L.
[m] i

TBopenHsn YkpaiHcbKa peBoJTIONis. EBoJttonist
yKpaiHcbKoi Hamii 100 pokiB 6opoTH0U TBepAUX JUCKIB

Brpasu Timeline pomoMararoTh OmaHyBaTH I1HCTPYMEHTH Ui poOOTH 3
Ta0IMYHUMH JTAHUMH, J0JIaBaTH Bi3yaIbHUN KOHTEHT Y BUTJISIII MOCUJIaHb, CIIPUSIOThH
PO3BUTKY HABUYOK IMOIIYKY Ta JOCHIKEHHs, CTPYKTypyBaHHIO 1H(opMmamii Ta
PO3TaIIyBaHHIO ii B XpOHOJIOTTYHOMY TIOPSIIKY .

3pobut HaBYaHHS OUIBIN ©()EKTUBHUM, ITABUIIUTH 3alliKaBJICHICTh ITCH,
3a0€3MeYnTH MUTTEBUI 3BOPOTHIH 3B'SI30K JO3BOJISIFOTH irpoBi TexHoJorii. J{iTh Oyab-
SIKOTO BiKY MOJIOOJISIOTE TpaTH, 0co0auBO Ha ypori. Ha ypori 3 Temu «Metoau Ta
¢byHKIii 00poOku crirckiB MoBOIO Pythony (9 ki1.) mponoHyro rpy, CTBOPEHY Ha OCHOBI
3apnanus Flippity Snowman.
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A B
1 | |
2 Game: Showman v
3 list Tabnv4yHa BenuumnHa (CN1cok)
4 append [00AaTV eNeMEHT B KiHELb CMIUCKY
5 float TUN JaHNX
6 extend [ofatu fekinbka enemMeHTiB B KiHellb CrIMCKY
7 remove BMAANEHHS NEPLUIOro BXOMXKEHHS enemeHTa

Maua 4. ITpuknan Tabuuii, o MIiCTSTh TEPMiHH Ta MiAKa3KU

Y ryrn-tabnmii y mepuioMy CTOBMIN BBECTH HEOOXITHI TEPMIHHU, Y IPYroMy
miaKa3ky (3a 0axxanHsaM). OmyOmikyBaTu Tadauiio B [atepaeTi. [locunanns Ha BripaBy
3HaXOAMTHCs Ha apyromy apkyir Get the Link Here. I'pa roroga.

cnie s2adaHo

3 : A Hepo32adaHOo
8UKOPUCMAHO
nidkazok

A P P E N
400aTH eNeMeHT B {iHEL,I: CNKUCEY
d

Mau 5. 30BHIIHIN BUTIIAI 3a0aHHS

VY camiii BripaBi yMOBH HE BiJOOpaKarOThCs, TOMY TpeOa YUHIB MPOIHCTPYKTYBATH

OKpeMo:

yCl TepMiHH TTOB’s13aHi 3 TeMOI0 «OrmpalfoBaHHs CUCKIB MOBOIO Pythony; 11e
MOke OyTH CIIyKOO0B1 ClI0Ba MOBH, (PYHKII1i, METOAH OOpPOOKHU CIUCKIB;
MO’XKHa BBOJUTH fAKI Majll JITEpPH, TaKk 1 BEJIMKI; came Uil I[i€l BIpPaBH
AHTJIIACHKOI0 MOBOIO;

JUTSI KOYKHOTO TEpMiHA BU3HAYEHA JIOMYyCTUMA KUIbKICTh TOMUJIOK 6 (CHITOBUK
MOYMHAE TAHYTH);

KO)KHE TUTAaHHS MOXKE€ MATH MiJIKa3Ky - 4Yu Hi (0axkaHo 3a/1aBaTH);

AKIIO FPAaBElb HE BIAraJaB CIOBO, I'Pa HE 3aBEPIIYETHCS, a JIMIIE (PIKCYEThCS
KUIBKICTh TIEPEMOT 1 MpOrpalliB; NPy LbOMY Y4Y€Hb MOBTOPUTH YCi 3a/aHi
CJIOBA.

51 Ha y3arajpHIOIOUUX YpOKax BUKOpuCTOBYIO BiktopmuHu Flippity Quiz Show.
BikToprHa CTBOPIOETHCS HA OCHOBI 1IA0JOHY Tyria-Tabmauii. Maemo 6 kateropiid, y
KOXHIM 3 IKMX S5 3alUTaHb, a TAKOXK (PiHANbHE 3anuTaHHs. KUIbKICTh 3alIUTaHb MOXKHA
3MEHIIyBaTH. MOJIMBO 3MIHIOBAaTH KiTBKICTh KOMaHJ J0 8 Ta BBOJIWTHU 1X Ha3BH.
Binmosini dikcyrorses knomkamu v (6anm 100ar0ThCS 10 paXyHKy KOMaHmu) Ta X
(BiTHIMAIOTHCS).
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(

Tpaawuii 8
‘ Ykpaini |
|

- Mosigomnerra 3 www flippity.net
HoBwu# piky Myne A ppity.

ceiri M| Set number of seconds. Cancel to turn off timer

MicHi npo
Hosu# pik

Team 1 A

100 || 100 100 | 1C =l

Team 2

-200

Team 3

300

|
; .
| 300 | 300 300 | 300
A 300 1 i
|
|

wesicme | 400 || 400 || 400 | 400 | 400 || 400

KomMaHO

200 200 || 200 || 200

\J

Cynep-2pa g O >33 c

Mau. 6. 30BHIIIHINM BUTIISA HOBOPIYHOT BIKTOPUHU

[IpaBwiia 0OTOBOPIOEMO HA TOYATKY T'pU. 3a3BUYaAl, JOMOBJISIEMOCH HACTYITHUM
YUHOM, YC1 KOMaHJY BIJIMOBIAIOTH IO 4Yep3l Ha | MUTaHHS, X1 NEPEXOIUTh 0
HACTYIHOI KOMaHJM HE3aJeXHO BiJ MPaBUIBHOCTI BIAMOBiML. SKIIO KOoMaHAa HE
BIIMOBIZITa€ HA TIMTAHHS, BIANOBIAL MOXE JaTH Oylb-ska KomaHaa. Takox
JIOMOBJISIEMOCH, UM 3HIMAIOThCS OaJIM 3a HEMPaBWIHHY BIAMOBIAL. MOXKHA OOMEXKHUTH
Jac Ha BIAMOBIAb, HaNIpuKIIag 60 ceKyHI.

PykaBuuka

lNneTy xniBeub Ha J » g%

YyeTBepo oBeub, A

| Komamaa 1

Komamga 2

Kouawaa 3 rns | Ilo3HauKa —
L )
"Koum\md Ha n ﬂTy OerMo. Team 4 KOMaHHa
BIAITOBUIA
Ha
IHOukamop 4acy
3alTHTaHHA

Mau 7. [Ipuknaau nuTaHHS Ta BIAMOBII 3 TO3HAYKAMHU.

J171s1 CTBOpEHHSI BIKTOPUHU — BIIKPUTH I1a0JI0H T'YTJI-TA0JINIIl Ta CTBOPUTH 11 KOTIIIO
Ha BJIACHOMY TyTi-aucky. Komipku Tabnuii, 3adapOoBaHi OJaKUTHHUM KOJIHOPOM,
3MiHOBaTH He Mo:kHA. Kateropii nmutanp BijmoOpakaroThcsi y cToBmipix Category,
«BapPTICTH» MUTAHHA — Yy psAKax. [[s koxxHOTOo 3aBaaHHs BuaeHO 2 KimituHku: 100Q
— niutanHs BapTicTio 100 6aniB, 100A — BiANOBIAL HA TUTAaHHS. | TUTaHHS, 1 BIOBIII
MOXYTh MICTUTbh TOCHJIAHHS Ha Bijieo Ta 300pakeHHs B Mepexki [HTepHeT. Hanpuknan:
Konu esiosnauacmocs Bcecgeimuiii 0env komn 'romeproi epagixu? [[Image:URL-
300pasxcenns]]
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| Hbowaika

IcTopin inopmaTukm Kanenpgap nogin Anarpamu Ipadpika
Hanpasxiwwi 3acid, wo Konu BigaHavaeTeca BeecsiThin gers FPAMMOPA Hamenwwi ef
A[onomMoras npu 0BuMCNeHHAX KOMN 1oTepHOI rpadiku? pacTpoeoro 306§
[[Image:https //www.dilovamova.com/image
s/wpi.cache/metaimg/2021/h_696 jpg]]
ABAK, CYAHb MNAHb 3 rpyaHA MPOrPAMA nikcens|

[[image:https://bstudy net/htm/i | [[Image:http://4 bp blogspot com/-e 1m6bW
mg/18/13984/2 png]] EQKI0O/VmMdeRISF6I/AAAAAAAAAA O/Mt-t
2NZuVXc/s1600/%25D00%25A0%25D0%25
B8%25D1%2581%25D1%2583%25D0%25
BD%25D0%25BE%25D0%25BA1 png]]

| fﬁippd\’ 7' snet
Mau 8. [Ipuknax TabmuIll, MO MICTSTh MATAHHS Ta BiAMOBII, Ta QR-KOI BIKTOpHUHH,
CTBOpEHOI 10 IHS yuHSs, cTaHlis «[Hpo3Halka»

O060B’s13k0BOI0 YMOBOIO € myb6iikaiist Google-rabmui B [aTepuerti. [locunanus na
BITPaBY 3HAXOAUTKCS Ha apyromy apkymi Get the Link Here TaGwi.

QR-koau BIKTOPHUH, 10 CTBOPEHI yUHSIMHU:
[EHE
rI .

Ykpaina
Ha nepexpecTi enox

[Mpukmagu 3aBmanp jgited Bopasm  Virtual
MaJIFOHKaMHU Ta BUKOPHUCTaHHSM ITiIKa30K:

InTenexryanbHmii
Kaseiigockon

Breakout 3 BmpoBamxeHUMU

e AK HasuBaeTbeA rpadik yHKLIT y=x3?

Ipadpik dyHKLIT y=x3 Mae Takuit BUINA:

#ka HasBa ujei irypu?

[Mpuknaau 3aBaans yuHs Bapasu Flashcards «Mosuuii ¢ineTp: 3amuiaii TidbKH
YKpalHCBKE»:

Flashcards List Matching Practice More.

A HasuBaeTbeA rpadik PYHKUIT y=x3?

‘ KyGiyHa napabona ‘ Kyns

Flashcards List Matching Practice e Flashcards List Matching Practice More.

x| = [€ | 3 = c o d x| = c
Ha npotsai Big papocrTi HepocTtaTok
MpoTArom 3 papocTi Hecfaqa(eana)
- - -
/"/_,_.’4-—”/ 1 _______4_————"*"4____— 47_7_,/"'*/
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BukopucranHs JaHUX CEpBICIB J03BOJISIE 3pOOUTH YPOK IIKaBUM, HACHYEHUM Ta
AMHAMIYHAM. AKTHUBHE 3aJy4CHHsI YYHIB ISl CTBOPEHHS IHTEPAKTHUBHUX 3aBJaHb
CIpHsi€ PO3BUTKY KPUTHUYHOTO MHUCJICHHS, CaMOCTIHHOCTI Ta  TBOPYOCTI,
KOMYHIKaTUBHUX HAaBUYOK, MMiJIBUIIYE IX MOTHBAIIIIO JO HAaBYaHHS.

Crnncoxk BUKOPUCTAHMX JIXKepet

1. Flippity (https://www.flippity.net/)

2. Knightlab (https://timeline.knightlab.com/)

3. QR-code (https://me-qgr.com/uk/gr-code-generator/qr)

4, Kypsitc M. IleperBopith Tyria-tabiuii B HaOip duem-kapt s
naByanag. URL: https://marinakurvits.com/flippity-flash_cards/ (mara 3BepHeHHS:
24.12.2024)

5. Jlanoenko A.O. Flippity.com — HeliMOBIpHMII Ta G€3KOIITOBHUI BEO pecypc
s Buntenis. URL: https://cprvmr.edu.vn.ua/uploads/main_folders/inoz_mov/2022-
2023/Flippity%20for%20Teachers%20(2).pdf (nara 3Bepuenns: 03.01.2025)
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CAVTH TA PEILTIKALIA B ACTIVE DIRECTORY

Koaomiens €rop IMuTpoBuy,
3100yBay BUILIOI OCBITH CTYIICHS OakajiaBpa
XapKiBChbKOTO HAIlIOHAJILHOTO YHIBEPCUTETY PaiOCIEeKTPOHIKH

Caiit — 11e Tpymma KOHTPOJIEPIB IOMEHIB, SIKl 3HAXOMATHCS B €IMHIN a00 JEKITBKOX
[P-miamepexax Ta MOB'A3aHA IIBUJIKICHUM Ta HAJAIMHUM MEPEKHHUM 3'€ THAHHSIM.
OCHOBHMM 3aBJIaHHSIM CaWTIB € 3a0e3MEUCHHS] MEPEXKEBOrO 3 €HAHHSA, TOMY BOHU
BUKOPUCTOBYIOTBCS ISl ONTUMI3AIIi] MPOIECY peIuTiKaiii JTaHuX MK KOHTpOJIEpaMu
JIOMEHY Ta 3a0e3MeueHHs MIBUIKOTO J0CTYIy KOPUCTYBayiB 0 HAHOIMKINUX CEPBEPIB.
OcCKUIbKY TOJT HAa CAalTH Ta 1X KUIbKICTh HE 3aJICKUTh Bl JIOMEHHOI CTPYKTYpH, iX
peaizailisi € peKOMEHI0BaHOIO Maiike 1 Oyab-sakoi cuctemMu. CalTu MICTATh JIUIIE
00’€KTH JBOX THIIIB: KOHTPOJIEPM IOMEHY Ta 3B's3ku caitiB (Site Links), mio
HACTPOIOIOThCA JUIsl 3'€IHAHHS 3 IHIIMMU CaWTaMd Ta BU3HAYCHHS MapUIPYTiB
perutikarii. Y BHMaAKy, KOJIM CalWTH HE 3’€JIHaHl 3B’s3KaMH HampsMy, HE0OX1THO
CTBOpIOBaTM MOCTH MixcaiitoBux 3B’si3kiB (Site Link Bridge), siki HanmawooTth
MOKJIMBICTh TPAH3UTHOTO 3B’ 513Ky MIXK caiiTamu [1].

Ha BuOip cTpykTypu cailTiB BIUIMBa€ (pi3uyHa Ta JIOTIYHA CTPYKTypa MEPEXKI,
TOOTO, PO3pPOOISIOUM CANWTOBY CTPYKTYpy Ta 3B’SI3KM MH TOBHHHI BpaxoByBaTu
aJAMIHICTpaTUBHY 1€papXilo, TEPUTOpiajbHE PO3TAIIYBAHHS KOHTPOJIEPIB JIOMEHY,
CTPYKTYpPY 1X MEpeXi Ta BapTicTh U mBUIKICTH WAN-3'€1HaHB.

Pemikamis mix cailtaMmu B Active Directory HanmamToByeTbesl Tak, 1100
MIHIMI3yBaTH BUTpATH Ha BUKOPUCTAHHS MepexeBoro Tpadiky. IcHye aBa BapiaHTu
MIPOBENICHHS PEIUTIKallii: peruliKailisi B pexuMl peaJbHOro Yacy abo perurikaiis 3a
PO3KJIa/I0M.

Perikariiro B pexxumi peajqbHOTO Yacy JONUTbHO BUKOPHUCTOBYBATH MPU HAsIBHOCTI
IITBUJIKOTO Ta CTaOUIBHOTO 3’ €THAHHS MK caiTamMu. Takuii BapiaHT € O1IBIII ITBUIKHUM,
asne nmotpedye OLTBIINX BUTPAT HA peai3alliio Ta MATPUMKY.

Buxopucranus peruikaiiii 3a po3kJIagoM MOXE 3HAJOOUTHUCS Y BHUIAJKaX, KOJIU
3a0€3MeYuTH TOCTIMHE CcTablIbHE Ta IMIBUIKE 3’€IHAHHS HeMOxUIHBO. IlepeBaroto
LbOTO BapiaHTy € WOro HWXK4Ya BapTICTh Ta THYYKHU BUOIp yacy perulikaiii, sSiKhi
MO’KHA MIJJIAIITYBaTH i rpadiku poOOTH.

OxkpiM 4aCTOTH peruTiKallii, mepes nmody10BoI0 CalTiB HEOOX1THO 00paTH, 3a IKUM
MIPOTOKOJIOM BOHA Oyzie Bi0yBaTucs: 3a 1onoMororo mporokoiry IP yu SMTP.

SMTP-pemikaiiisi 3A1MCHIOETbCA TUIBKKM 4Yepe3 3B'SA3KM CalTIB (perulikaiis B
MeXax CalTy 3a UM MPOTOKOJIOM HeMoxkinBa). Cepen HenomikiB nmporokoinry SMTP
MOXKHA BHJUIMTA HWOTO ACHMHXPOHHICTH (BIH ITHOPY€E ICHYIOYI PO3KIJIAIH) a TaKOXK
HEOOX1AHICTh BCTAHOBJIEHHS Ta HaJAIITyBaHHA IEHTPY cepTudikarii. OCHOBHOIO
MepeBaroko 1bOTro BapiaHTy € 3HAYHO OLIbINa Oe3reka.

VY Bumanky 3 [P-perutikariiero BUKOPUCTOBY€E BiAMATICHUN BUKJIMK TPOLEAYP IS
perutikailii yepe3 3B's3KM CalTiB Ta BcepenauHi caity. Cepen mepeBar i€l mojeni
MO>KHA BUIUINTH Te, 10 MixkcaiToBa [P-periikaliis 3a 3aMOBYYBaHHSM HaJalllTOBaHA
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Ha BUKOHAHHS 3a BIJMOBIAHUM PO3KJIAJ0M, a TaKOXk BIJICYTHICTh MOTPEOU B IIEHTPI
ceprudikaiiii, 1o 3MEHIITY€ BUTPATH HA peai3alliio.

Bubip mapuipyTty, 3a skum Oyzie mpOXOJUTH PEIUTiKailisi pOOUTHCS aBTOMATUYHO 32
nomomoroto anroputmy Knowledge Consistency Checker (KCC), sikuit BOynoBanwmii B
koxxeH AD DC [2]. KCC BinmoBizae 3a CTBOPEHHsI Ta MIATPUMKY TOTIOJIOT1] peruTiKaii
IIUISIXOM aHaTi3y iH(opMaIlii mpo calTh Ta cepBepH, sKi 30epiraeThcs B 06a3l JaHUX
AD. BiH BUKOpHCTOBYE 110 iH(OpMAITiTO 17151 aBTOMATUYHOTO CTBOPEHHSI Ta OHOBJICHHS
3’€HaHb peIUTiKaIlii MK KOHTPOJIEpAMH JIOMEHY Ha OCHOBI JOCTYIHOI MPOIYCKHOI
3JIaTHOCTI MEpeXi Ta BapTOCTI 3B’sA3Ky MDK caiitamu. BuGip BapTocTi perurikarii
3QJICKHUTH BiJl IBUJIKOCTI 3B 3Ky Ta HOTO HAIHHOCTI.

[linx yac HamamTyBaHb CAMTIB MOXYTh BHHHKATH IPOOIEMH, IOB’s3aHI 3
NEpeHAaBaHTAXCHHIAM MEpeXi, SKE 3a3BHYall BHHHUKAE 4Yepe3 BEIHMKY YacTOTY
perutikailii, Ta nepeajgpecyBaHHS KOPUCTYBaudiB Ha OLIbII BiAJajieHI KOHTPOJEPH
JIOMEHY 4Yepe3 HEeMpaBWIbHO HAJIAITOBaHy BapTicTh. 1100 yHHKHYTH 1UX mpoliem
HEOOX1JIHO OUTBIII IETaIbHO HAJIAIITOBYBATH TOTIOJIOTIIO CAMTIB.

Cunucoxk jgireparypu
1. [Tonsarts peruTiKanii Active Directory: BEO-CallT. URL:
https://learn.microsoft.com/ru-ru/windows-server/identity/ad-ds/get-
started/replication/active-directory-replication-concepts
2. Vipan Kumar. What is KCC in Active Directory?: Be6caiiT. URL:
https://community.windowstechno.com/community/what-is-kcc-in-active-directory/
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ABTOMATHU30BAHA CUCTEMA ®OPMYBAHHA 1
HEPEBIPKHU TECTIB 3A HAJAHUM JIEKHHIMHUM
MATEPIAJIOM

Iyrau /lenuc Bosoaumuposuy

acmipaHT Kadeapu CUCTEM YIIPaBIiHHS JITAIBHUMHU anapaTtaMu,
HanionansHuit acpokocMiunuit yHiBepcuteT iM. M. €. )KyKoBcbKOro
«XapKiBCbKUH aBlallliHUNA IHCTUTYT», XapKiB, YKpaiHa

JAy0inin Biaguciaas ApreMoBUY

acmipaHT Kadeapu CUCTEM YIIPaBIiHHS JITAIBHUMHU anapaTtaMu,
HanionansHuil aepokocMiuHui yHIBEpcUTET iM. M. €. )KyKoBCbKOTO
«XapkiBChbKUH aBiallifHUM IHCTUTYT», XapKiB, YKpaiHa

I'aBpusienko Osena BosrogumupiBHa

KaHIMJIAT TEXHIYHUX HAYyK, JOUEHT Kadeapu CUCTEM yIPABIIHHS JIITAJTbHUMU
anaparamu, HamioHansHui aepokocMiuHuii yHiBepcuTeT iM. M. €. JKyKkoBchkoro
«XapkiBChbKUH aBiallifHUI IHCTUTYT», XapKiB, YKpaiHa

Beryn

OcTaHHIMU pOKaMH PO3BUTOK HEHPOHHUX Mepex Ta LLM BinOyBaeThcs CTpiMKUM
temnoM. CyyacHMI IUTyYHHUH I1HTENEKT 3JaT€H BHUKOHYBAaTHU IIMPOKUH CIHEKTp
ckiaaguux 3agad. Taki LLM, sx GPT-4, LLaMA, PaLM 2, Claude 3, mmpoko
BUKOPUCTOBYIOTCS JUIsl T€HEpalii TEKCTY, MAIIMHHOTO NepeKiaay Ta aHamizy. OJHier0
3 rany3sb, 1€ MOxJHBOCTI LLM MOXXyTh OyTH KOpUCHUMHU, € OCBITA.

Came 3 HUUIIO ONTUMI3YBAaTH OCBITHIM MIpolec B 3aKjagax BUIIOI OCBITH, OyB
CTBOPEHHMI MPOTOTUIl aBTOMATU30BAHOI CHUCTEMH (OPMYBAHHS 1 MEPEBIPKU TECTIB,
COPSIMOBAaHOI Ha OILIHIOBAHHS 3HaHb TEPMIHOJIOTIT JEKUIMHOro Marepiany. Y
MEePCIEKTHUBI 1151 CUCTEMA 3MOXKE 3HAYHO TMOJIETIIUTH pOOOTY BUKJIAAuiB 1 MABUITUTH
SKICTh OLIIHIOBaHHS 3HaHb Ta OCBITHHOTO MPOIIECY 3arajioM.

CTpykTypa cucremMu

I'mobanbHO, cUCTEMa CKIIAAA€ThCS 3 IBOX YACTHH:

- CepBicHa YacTHHA — IPOTPAMHHIN MOJYJIb, IKUH 3a0e3neuye (yHKIIOHAT JIJIs
3aBaHTAXCHHS MaTepialy, OOpOoOKM JOKYyMEHTa, WOro MapcUHTY, (POpMYyBaHHS
TBEP/KEHb Ta TECTOBUX 3aBAaHb Y IEBHOMY (hOpMaTi, a TAaKOX MEePEBIPKH BUKOHAHHSI.

- Po6Gouwii mporec (Workflow) — iHcTpyMeHT, sikuii 103BOJIsIE ITOKPOKOBO
(dbopMyBaTH JIAHLIOKKH JJI BUpIIIEHHS 3a1a4l. KoxkeH Kpok npe/icTaBlIeHul y
BurisiAl npomnta aiig LLM. Iactpyment interposano 3 APl OpenAl, sikuit o0po0:sie
3anuTH. 3a OCHOBY B3saTa Mojienb GPT-401.

Ha nanomy erami cucreMa CKIIQJA€eThCS 3 TPHOX OJMHUIIL pOOOYOTO MPOIIECY:

- DOCUMENT_PARSING — monysb, sikuii BIANOBIAA€ 32 pO30OUTTS JOKYMEHTY
Ha po3/1au Ta GOpMyBaHHS OCHOBHUX TBEPHKEHb 3aJIEKHO Bl TEKCTY JOKYMEHTA.
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- PARTS PUZZLE TEST — Moaynb ajis CTBOPEHHS TECTOBUX 3alUTaHb Yy
dopMati masiy, A€ TBEpIKEHHS pPO3OMBAETHCS HA YACTMHU. TakoX HOJAIOTHCS
HENPaBWIbHI BapiaHTH Ui YCKJIaIHEHHS 3aBaHHS.

- CHECK_PUZZLE_TEST- wmoaynp, SKuil BHKOHYE TMEpEeBIPKY BIINOBIJIL,
BHCTABJICHHSI OIIHKH 3a CTOOATBHOIO IIKAJIOK Ta HAJIaHHS PO3TOPHYTOr0 KOMEHTaps
1010 TPABHJIBHOCTI BUKOHAHOTO 3aB/IaHHSI.

ApXiTeKTypa cUCTEMH MpejcTaBieHa Ha Pucynky 1.

APl

Operation request Result

Services

Run operation workflow Rasult

Request
Workflows data

Data

Request to LLM
LLM Response

¥ | v

LLM Client Database

Puc.1 — ApxiTeKkTypa aBTOMaTH30BaHOI CUCTEMH.

Ipuauun podorn

[Ipu 3aBanTaxxeHni PDF-gaitiry, cucremMa poOUTh CKPIHIIOTH KOKHOI CTOPIHKH 1
BIJINIpaBiIsie iX Ha aHali3. BUKOHYyeThbCs aHami3 OTPUMAHOTO TEKCTY, PO3OUTTS Ha
po3autn 1 (OpMyBaHHS TBEPKEHB JJII KOXKHOTO PO3/UTY. 3a 1€ BIAMOBIIAE MOTYJIb
DOCUMENT_ PARSING, sikuii B CBOIO U4epTy CKIAJAETHCS 3 JBOX KPOKIB.

[Tepmmii kpok: cucTemMa aHaji3ye TEKCT 1 po30uBae ¥oro Ha po3aumm. [Ipuxian
MIPOMITTA JIJISl TIEPIIIOTO KPOKY:

«Ompumati mexcm y 6uenadi 300padceHb OKpeMux CMOpPIiHOK, KOXCHA 3 AKUX MAE
inoexc y ¢hopmami 'Part x/y". Ilicna ompumarnHs 6cix cmopinox (Koau X 0OPIGHIOE )),
NOBHICMIO NPOAHANI3YU YB8eCb MeKCm YCIX OMpUMAaHux CmopiHok. Busuau ocnoemi
pO30inu  meKcmy CMOPIHOK, ZPYHMYIOYUCL HA  CMpYKmypi mexkcmy  aoo
npoHymeposanum 3a2onoskam. Cmpykmypa 6usHa4eHHux po30ilie Mae Cy8opo
gionosioamu cmpykmypi po30inie mexkcmy. Hoeux pozoinié ne maec 6ymu cmeopeno.
36epesicu Hazgy poszoiny 6 'property’: 'mame’. 36epesxcu noeuuti mexcm po30iny
nepexnadeHuli yKpaincokorw 6 'property’: 'text'. Ilosepnu pesyromam y HaACMynHoMmy
Gopmami { 'sections’:[ { 'name': 'mnazea po3oiny’, text': 'mexcm po3oiny'} | }.»

Hpyruit kpok: cucreMa (popmye TBEPIKEHHS JUIsl KOXKHOTO PO3/LTY, SKi 3T0J0M
BUKOPUCTOBYIOTBCSI JIJIi CTBOpPEHHS TMasn-TecTiB. KopucTyBauy Mae MOXIUBICTH
penaryBaTu OTpUMaHi TBEPKEHHS.

[Tpukianx npommra:

«IIpoananizyii JSON: ${PAYLOAD} Ileit JSON micmumov mexcm nexyii, sKuii
nooineHuti Ha po3oinu (none 'sections’). Kooicen po30in mae Hazgy (none mame') ma
mexcm yvbo2o po30iny (none 'text'). /[na mexcmy KooicHo20 po30iny cghopmynrol
po3eopuymi mesu 'y Gopmi meepodicenns ('meepodcenns 3 pop3oiny'). Buxnrouu

34



COMPUTER SCIENCE
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

MBEPOICEHHS, WO CMOCYIOMbCS NOSICHEHHSL CXeM, MAtoHKie ma gopmyn. Teepooicenns
maromv 6ymu amomapHumu. TeepodxcenHs maiomes Oymu HACMINbKU OOUUPHUMU |
PO320PHYMUMU, WO NO KON CHOMY 3 HUX MOMCHA OY10 6 cmeopumu 0eKilbKa Numatb
0711 nepesipku 3uans. Kooicne meepooicenns mae 6ymu 3mMicmo8HuM i Mamu 3aKiHUeHy
OyMKy. Dopmyti meepoxcenHs 3 (hpazmenmis mexcmy, sKi € NOBHOYIHHUM PEYeHHAM
(3aKinuylombCcs Kpankorw, Kpankow 3 KOMOW, ajie He 08okpankoiro). Cnioyu yum
IHCMPYKIAM HA NPOmMA3L 6Cb020 npoyecy opmysanHs meepodceHv. Pezynomam y
HacmynHomy Gopmami { 'sections’:[ { 'mame': 'mazea poszoiny', 'statements’:[ {
'statement': 'meepooicenns 3 po3oiny' } | } ]}y

Expanna hopma cuctemu noka3zaHa Ha pUCYHKY 2. 32 OCHOBY OyJia B3siTa JISKIIis 3
Kypcy «MiKpOKOHTPOJIEPH B CHCTEMaX YIPaBIiHHS.

¢ Documents Groups Puzzle tests Workflow

ID  Statement ‘

769 EASKTPUUHI CHTHANN MOXHE KAGCHQIKYBATH Ha AHANIOTOBI CUTHANV, AKi XapaKTEPU3YIOTECA 2 Edit
e3nEpepEHINMA IMIHAMY HANPYTH | CTPYMY B uac

+ Add to group

W Remove
770 B aHanoroBux cMrHanax iHGOpMaLia MICTUTECA B aMNAITYA), YacToTi abo da3i curHanie. 2 Edit + Add to group

W Remove

T

[MCKPETHi CHTHAMN € IMMYMCHAMI CHTHBNBM, AK] IMIHIOHOTHCA CTPHBXONOAIGHE. ce [T

W Remove

T72 Y AMCKPETHMX CUTHANAX IHPOPMALLIA TAKOXK MICTHTLCA B aMNAITYA, YacToTi abo GopMi iMnyabcis. VAT + Add to group

W Remove

773 LndpoBi CUTHANM € PIZHOBMAOM AMCKPETHMX CHTHANIE, A€ AMNAITYAA 3MIHIOETLCA CTRHEKOM | MOXe &£ Edit
MaTV TiNBKM ABA (IKCOBAHMUX SHAUEHHS.

+ Add to group

W Remove
774 Ln$poBi CUTHANM YMOBHO MO3IHAYAKOTECA AK U_H ANA HM3LKOTO PIBHA | U_B ANA BUCOKOTO PIBHA, PIZ 8 + Add to group

W Remove

775 B uubnoRux curdanax iHbooMalis NhencTanneHa & cNiBRIAHOLIEHH! NOCAIORHOCT BIRHIR OAHOTO -

Puc.2 — Expanna ¢popma cucremu.

Jam kopuctyBau oOupae TBEpKEHHS, HA OCHOBI SIKMX OyJIyTh CTBOPEHI Ma3i-
TECTH, 1 I0Aa€ X B OKpeMy rpyy (Bkiaaka « Groups»), 3 skoi motiM GopMyeThCst Hab1p
3aBJaHb y ¢opmaTti masn-tecty. 3a ue Bianosigae moayias PARTS PUZZLE TEST.
CrBopeHuii HaOip 3aBaHb 30epiracThes y BKIaami «Puzzle testsy.

[Ticns  mpoxomxenHs tecty, wmoxyns CHECK_PUZZLE_TEST Bukonye
MEpPEBIKPY BUKOHAHOTO 3aBJIaHHS, BUCTABIISIE€ OLIIHKY 1 Hajae oOrpyHTOBaHHs. biibi
AeTalbHa CXeMa MPUHIUITY pOOOTH MOKa3aHa Ha PUCYHKY 3.
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Study Platform

API Layer Service Layer ‘Workflow Layer Database LLM Client
I I

I I
I I I I
Create fest _| ) | | |
request
———reate test—>»| | |
\
I
|
|
I

User

»
l

I Find test data

|< Test data

| Find workflow for
| test creation

le———workfow——
| I

—Run workflow with data—>»

Find steps p

|

I

I

[

I

|

>

I

[ feps prompts: {

|
tal

Find steps p

Start first step !
|

I

|

|

|

I

|

|

|

[

|

|

|

|

|

! LLM
|

|—Requesl LLM with prompt and test i:Iala—l'|

I L Request to LLM—»]

‘ . 4—Response——|

|

|

|

|

|

|

|

| _~* |
| Finish first step |
| Start second step |
| l—Requesl LLM with prompt and test dala—J
! |
|

|

I

<

|

1
|
|
|
p
|
| | [¢——Response———
< B
Finish second step l |
I I
Workflow, |
result | | |
|¢——Mew test data————| | | |
| | | | |
‘ Response with |
new fest | | | |
User | ! | ! !
1 1 1 1
API Layer Service Layer ‘Workflow Layer Database LLM Client

Puc.3 — B3aemoist kopucTyBaua i3 cepBicaMu CHCTEMH
Takox KopHUCTyBay Ma€e 3MOTY CAMOCTIIHO 3MIHIOBATH MOJTYJI Y BKJIAJII
«Workflow» abo momatu HOBI, KO e HeoOXiaHO. Exkpanna dopma pegakropy
MpEJCTaBIICHA HA PUCYHKY 4.
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€ Documents Groups Puzzle tests Workflow
Workflow Editor

Key: DOCUMENT_PARSING

Name: MapcuHr AokymeHTa

ID:1

X Ma€ iaexc y dopmari ‘Part x/y'". TTicns OTPMMaHHR BCix CTOPIHOK (KoM X AOPIBHIOE y), NOBHICTIO

a CTPYKTYpi TekcTy abo n
eHo. 36epexu Haasy po3ainy nep
e3y/IbTaT y HACTYNHOMY GOpMaTi

pozainy’, ‘text’: ‘Texct poaainy’} ] }

{ “$schema: "https:/json-schema.org/draft/2020-12/schema”, "type": "object", “properties™: { "sections": { "type": “array", "items": { "type": “object", "properties": { "name"
type": "string" }, "text™ { "type™: “string" } ), “required": [ "name”, "text" ], "additionalProperties™: false } } ), "required™: [ "sections" ], "additionalProperties": false }

Puc.4 — PenakTop MoymiB
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MIKPOTYHEJIIOBAHHA

Hopowenko SIpocias BacuiboBu4
JIOKTOP TEXHIYHUX HaYK, IIpodecop,
IBaHO-®paHKIBCHKUN HAIIOHATFHUN TEXHIYHHUIA YHIBEPCUTET HAPTH 1 razy

Ilenapuxk Kocrsautun Ouieropuy

3100yBay BUIIIOI OCBITH MariCTepChKOro piBHA,

cnietiasibHOCT1 185 «BunobyBanHs HadTH 1 razy»

IBaHO-®paHKIBCHKUN HAIIOHATFHUYN TEXHIYHHUI YHIBEPCUTET HAPTH 1 razy

Kuro4uoBi cioBa: MIKpOTYHENIbHUN NPOXIAHUIBKANA KOMIUIEKC, MPOXIAHUIIbKA
MallliHa, IOMKpaTHa CTaHIlisl, KOTJIOBaH, OEHTOHITOBUN PO3YMH.

Meraw [aaHOI CTATTI € HaBEIEHHA  IepeBar Oe3TpaHIIeHOiI TEXHOJOTIi
MPOKJIa/IaHHs TPyOONpPOBOAIB MOPIBHAHO 3 ICHYIOUMMH TPAHILICHHUMH CIIOCOOAMHU.;
ONMKMC TEXHOJOrIi Ta eTamiB opraHizamii poOIT MpU CHOPYKEHHI NEpeXoAiB
TpyOOIIPOBO/IIB Uepe3 MPUPOJIHI 1 MITYUYHI MEPEHIKOAN Ta OyMIBHUIITBI IMiI3€MHHUX
1HKEHEPHUX KOMYHIKaIlli MICBKOIO MpPHU3HAYEHHS CIIOCOOOM MIKPOTYHEIIOBAHHS.
Po3risiHyTo 0cO6IMBOCTI TPOBEICHHS TEXHOJIOTIUHUX OIEpalliii Ha KOKHOMY 3 €TaIliB
BUKOHAHHS POOIT.

Beryn. TpanuiiiiHi TpaHiielHI METOIU TPOKIAJaHHA TPyOOIMpOBOJIIB uepes
NpUPOAHI (PIUKU, O3€epa, SIPH, JICOBI MACHBH, CUICHKOTOCHOJNAPCHKI YTiAJs) Ta
IITY4HI (3a113HHULI1, aBTOMOOUTbHI JOPOTH, TPaMBailH1 KO, 37IITHO-NIOCAIKOBI CMYTH)
MEPEIIKOId, a TaKOXX CTBOPEHHS IH)KEHEPHUX KOMYHIKAI y MICBKMX YMOBax
(enexTpomepeki, CUCTEeMH BOJO- 1 TEIUIONOCTAYaHHSI, KaHali3allis) MaloTh HU3KY
HEIOMIKIB. BOHM HE TOBHICTIO BIAMNOBIIaIOTh CYYaCHUM BHUMOTaM  IIOJIO0
KOHCTPYKTHUBHOI HaA1ITHOCTI, €KOJIOT1YHO1 Oe3neKku Ta e()eKTUBHOCTI Oy1BHULITBA.

be3TpaHieliHi TEXHOJIOT1i MPOKJIagaHHs TPyOONPOBO/I1B NPONOHYIOTh €(PEKTUBHY
aIbTepHATHUBY 3aBISKU CBOIM YHMCICHHUM TiepeBaram. L{i mepeBaru Mo>kHa MOIITATH
Ha TPH TPYIIN:

1. BupoOHU40-TeXHIYHI:

o AJANTHBHICTh: MOXIIMBICTh TPOKIATAAHHS TPYyOOMPOBOMIB Yy CKIIATHUX

yMOBaXx, 30Kpema i
[Ipupoguumu niepemkoaamMu (piuku, 03epa, JICOBI MACHUBH).
o JlitounMH 3aM3HUISAMH, aBTOJOPOTAMH Ta IHIIUMH 00'€KTaMU MiCHKOI
1H(DpaCTPYKTYpH.
o TepuTopiiMH MPOMHUCIOBHUX MIJANPUEMCTB HaBITh MiJ 4ac aKTUBHOIO
BUPOOHUIITBA.

o CKopoYeHHsl Y3rOJKeHb: MEHIIAa MOTpeda y TpUBAJIUX OpraHi3aliiHuX

nporieaypax nepea nouyaTkom pooir.

o HIBuakicThL BHUKOHAHHS: 3ACTOCYBAaHHS BUCOKOTEXHOJIOTIUHOTO 00IaTHAHHS 3

BHCOKOIO IIIBHUJIKICTIO TIPOXOJIKH.
o Minimizanisi BAKOPUCTAHHS BAKKOI TeXHIKU: 3HIKCHHSI 3ATy4eHHS poO0U0i
CUJIM Ta 00CSTY BaXKKOTO 00JIaTHAHHS.
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+ EneproegexkTHBHiCTb: aBTOHOMHICTb YCTAaTKyBaHHS JI03BOJISIE YHHUKHYTH
noTpedH B 30BHIIIHIX Keperax eHeprii.

o 3HM:KeHHSl aBapiiHUX PH3UKIB: TrapaHTis TpuBajgoi Ta Oe3nepebiiHol
eKCILTyaTarlii TpyOOmpoBOIiB.

3aBAgKM IIMM TiepeBaram Oe3TpaHIIeiHa TEXHOJOris 3abe3neuye e(peKTUBHICTD
OyZIiBeIbHHX MPOLIECIB, €KOJOTIYHY O€3IeKy Ta BUCOKY HaA1MHICTh 1HPPACTPYKTYpPH,
10 € BAXXJIUBUMU (PaKTOpaMHU y CydacHOMY OY/IIBHUIITBI TPyOOIIPOBO/IIB.

2. ®iHAHCOBO-€KOHOMIYHI NepeBaru:

o 3HIKEHHS KOLITOPUCHOI BapTOCTI. 3aBISKA CKOPOUEHHIO TEPMiHIB BUKOHAHHS
poOIT 1 3MEHLIECHHIO BUTPAT Ha JOJATKOBY poOOUy CHITy Ta BaXKKY 3€MJIEPUIHY
TEXHIKY.

o ExonoMmis Ha eHeproszabesnedeHHI. ABTOHOMHICTh 1 BHCOKa €KOHOMIYHICTh
oOnagHaHHS MIHIMI3YIOTh BUTpATH Ha €HEPTIIO.

o BiacyTHicTh BUTpAaT Ha BIJHOBJIEHHS. YHUKAEThCS HEOOXIAHICTH PEMOHTY
MOIIKO/KEHUX JIUITHOK 3ai3HMIlb, aBTOJAOPIT, TpaMBaHUX KOJIM, 3JIITHO-
MOCAJKOBUX CMYT, 3€JI€HUX 30H Ta 00'€KTIB 1HYPACTPYKTYpH.

o MiHiManbHi BUTpaTH Ha O0OCIyroByBaHHs. TpyOornpoBoau MOTPEOYIOTh
MEHILOr0 TEXHIYHOTO 0OCIYrOByBaHHS T4 PEMOHTY MiJ Yac eKCIuTyaTarllii.

3. CouiajibHO-eKOHOMIYHI IepeBaru:

o 30epekeHHs HAaBKOJMIIHBOIO CEepeAOBHINA. BiICYyTHICTh IMIKOAU NS JIICOBUX
Haca/)KeHb, CLIbCHKOIOCHOJAPCHKUX YTiab, O€periB BOJAOHM Ta JOHHHUX
BIJIKJIaJI€Hb.

o 30epexxeHHs npuponHoro danamadry. [linTpumaHHs ekojoriyHOro OanaHcy
0e3 TeXHOTeHHOTO BIUTMBY Ha (piiopy 1 dhayHy.

o Komdopt MicuieBux memikaHIiiB. MiHiMi3allisi HETaTUBHOTO BIUIMBY HAa YMOBU
IIPOXKUBAHHSI JIIOJIeH y 30H1 MPOBEIEHHS POOIT.

3aranom Oe3TpaHIIeiHI TEXHOJOT1i MPOKIaJaHHs TPyOOIPOBOIIB JEMOHCTPYIOTh
BUCOKY €(EeKTUBHICTh, 3a0€3Meuyloud ONTUMajbHI TEXHIYHI, EKOHOMIYHI Ta
€KOJIOT1YH1 OKa3HUKHU IPH 3BEJEHHI Cy4acHO1 1IHXEHEPHOI IHPPACTPYKTYPH.

BukinaneHHsi OCHOBHOro marepiany. MiKpoTyHENIOBaHHS — 1€ Cy4YacHUH
METOJ TMPOKIJIAJaHHSA ra3o- 1 HAPTONPOBOMAIB TMIJ MPUPOJHUMHU Ta IUTYYHUMH
nepemkogaMu (piykamu, JHUMaHaMu, MOPCHKUMHU Y30€percKs MU, TPaHCIOPTHUMU
HUISIXaMH), 1110 3a0e31evy€e HaAiiHICTh, TPUBAJIUI TEPMIH €KCILTyaTallii Ta €KOJIOTTYHY
0e3neky TpyOompoBony. Lls TexHO’Oris 103BOJIsE MpaloBaTH y OyIb-IKHX BUIAX
I'PYHTIB Ta 32 YMOB BUCOKOT'O OOBOTHEHHSI.

MikpoTyHentoBaHHsT J03BOJISiE TMPOKJIaAaTH TpyOompoBOoAM Il Tra3o- Ta
Ha(TOMPOBO/IIB, a TAaKOX IHXKEHEPHUX KOMYHIKAIil MIChbKOI 1H(GPACTPYKTYpH,
3abe3neuyroun Oe3nepeOiifHuii TPaHCTIOPT €HEPTrOHOCIIB Ta 3aXUCT HABKOJIHIIHHOTO
CEpEeIOBHUILA.

TexHos0rivHI NepeBaru MiKpOTYHeJIIOBAHHS:

1. YHiBepcajibHiCTh:

o 3acCTOCYBaHHsS y PI3HUX THUIAX IPYHTIB 0e3 OOMEXEeHb 3a CTYNEHEM
00OBOIHEHHS.
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2. Exogoriuna 0e3neka:
o 30epexeHHs MPUPOTHOTO JIAHAMAPTy Ta €KOJOTIYHOTO OaslaHCy.
o BincyTHicTh po3MuBaHHs OeperiB Ta pyHHYBaHHS JOHHUX BIJTKJIA/ICHb.
3. Bucoka TO4YHiCTh:
o JlazepHa HaBiraiiiina cuctema 3abe3rneuye TOUHE KepyBaHHS MPOXiTHUM
IITUTOM.
4. EdexTUBHICTD:
o MOXIUBICT, TPOKJIAMATH TyHEIl JoBkuHOI moHaax 1000 M ©Oe3
MPOMIKHUX IIIaXT.
5. HaapiliHicTh:
o 3axWCT BIJ KOpO3li 3aBISKH 3alOBHEHHIO MDKTPYOHOTrO MpPOCTOPY
a30TOM.
o BcTaHOBIEHHS CHCTEM KOHTPOJIIO CKJIaay CEpeloBHUINA 1 THUCKY Y
MDKTPYOHOMY MPOCTOPI.

TexHomnoria MIKpOTYHENOBaHHS (PUCYHOK 1) mojsirae B MNPOKJIaJaHHI
MIKPOTYHEINIO MiJl MEePEelIKOAO JUCTAHLIMHO-KEPOBAHUM MPOXIIHUM MUTOM. [lo
MPOXIJHOTO IIHUTA KPIIUIATh TPYOONPOBIiJ, IKHI B MIKPOTYHEIb MIOJIA€ T1IPOIITOBXAY.
— P I ¥ s — —®
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1 — pomop npoxionuysxol mawun; 2 — kopnyc npoxioHuybxol mawuny, 3 — cucmema Hagieayii;
4 — ciopompancnopm pyHmy; 5 — npoMidcHa 0OMKpamMua cmanyisi; 6 — OOMKpamua cmanyis;
7 — konmetinep ynpasninua; 8 — kpanosa yemanoexa; 9 — eooanuti nacoc; 10 — Genmonimosa ycmarnogxa,
11 — cenapayiiina yemanoexa, 12 — nanpamok nodaui 6eHMoOHIMOBO20 POIUHY;
13 — Hanpamoxk sudanenna pyumy, 14 — nanpamok nooaui ouUUEeH020 BEHMOHIMOBO20 POIHUHY

Pucynok 1. TexHosoriuna cxema MpokJiagaHHs TpyOomnpoBoLy criocoooM
MIKpOTYHETIOBAaHHS

Y Micli moyaTKy MIKPOTYHENI0 po3poOJsitoTh pobouuit koTioBaH. CTIHKH
KOTJIOBaHY VYKpIIUIIOIOTh a00 BIAMITOBYIOTh BIJKOCH. Y KOTJIOBaH MOMIIIAIOTh
HaIpapJsilouyy pamMy Ha SKid po3MillyloTh mnpoxigHuid mwmr. llepen poGounm
KOTJIOBAaHOM PO3MILIYIOTh TIAPOIITOBXadY (PUCYHOK 2), SIKMM 3aKpiIIIOIOTH JABOMA
najgsiMu. [igpomToBxad NpU3HAYEHUM JUIsi MPOILITOBXYBaHHS TpyOONmpoBOaYy B
MIKpOTyHeb. BiH 3a0e3nedye makcumanbHe 3ycuiuisa mToBxaHHsS 500 T 1 Moxke
MIPOIITOBXYBATH TPYyOOIIPOBOIU OY/Ib-SKOTO JIIaMeTpa, IJIsi YO0 MOTO KOMILIEKTYIOTh
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3MIHHUMH 3aTUCKHUMU BCTaBKaMu. MakcuManbHUN XiJi HATUCKHUX IWJIIHJIPIB
ckimagae 5 M. MakcumanabHa TPOAYKTHUBHICTH TiIPOIITOBXada ckiamae 5 m/xB. Ha
MOHTQ)XHOMY MalJTaHYMKy B CTBOpI MEPEXOay 3a TIAPOIITOBXAauyeM BIAIITOBYIOTH
POJIMKOBY CITyCKOBY JOPIXKKY. [Ipraomy BHCOTa OIOp Ha SKUX PO3MIIIYIOTh POJIUKH
He onHakoBa 6 17 176 (pucyHok 3), 1m0 00yMOBIEHO THUM, IIO 3TUH TPYyOOIPOBOAY
TEpPel BXOJOM y MIKPOTYHEIb OBUHEH OyTH MIIABHUM.

1 —3aTHCKHA BCTABKA; 2 — HATHCKHHI HHIIHAP; 3 — ONOpPHA OCHOBA
Pucynox 2. I'iapormroBxau

o r

5 4
1 — poankosa onopa; 2 — riapomrosxa4; 3 — Tpydonposia;
4 — npoxiaHuii IHT; 5 — HAaNpaBJIA4Ya pama; 6 — yKpilIIOBAILHHI AT

Pucynok 3. Cxema po3MillleHHs CITyCKOBO1 TOP1’KKH Ta TEXHOJIOTTYHOTO 00JIaJHAHHS
Ha MOHTQ)XHOMY MalJJaHYMKYy Mepel IPOKIaJaHHIM TPyOOIpPOBOIY Yepe3 PiuKy
C0c000M MIKPOTYHETIOBAHHS

TpyOomnpoBi NiATOTOBIIOIOTH HA MOHTR)KHOMY MalJaHUMKY (3BaprOIOTh CEKIi
B HUTKY, KOHTPOJIIOIOTh, 130JIF0I0Th 3BapH1 CTUKH). Uepes MiAroToBIeHUH TpyOOIpoBi
MPOLITOBXYIOTh KaOeslb €NeKTPOKUBICHHS CUCTEMH JAMCTAHIIWHOTO KEpyBaHHS
MPOXIIHOTO IMTa, pPyKaBU TIABEACHHS 1 BiJABEICHHS OypOBOTO pO3UHUHY.
[TinroToBieHu# TpyOoONPOBIA PO3MIIILYIOTh HA POJIMKOBUX omnopax (pucyHok 4). Toxni
gyepe3 TpyOOnpoBi MPOIITOBXYIOTh KaOeb eeKTPOKUBIICHHS, pyKaBH ITiIBEICHHS 1
BiJIBeJICHHSI OYypOBOTO PO3UMHY, SIKi MPUETHYIOTH 0 MpoxXigHoro mmra. [Tpoxiganii
ITUT TPUBAPIOIOTH 10 TPYOOIIPOBOAY 1 PO3MOYMHAIOTH BIAIITYBAaHHS MIKPOTYHEIO Ta
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MPOIITOBXYBAaHHS B HHOT'O TPYOOIPOBOAY TijipoinToBXaueM (pucyHok 5). [Ipoxianuit
ITUT TPAIOE Y TIOTIEPETHBO 3aJaHOMY KPHUBOJIIHIMHOMY HAMPSMKY.

1 — TpyGonpoBin; 2 — kadelb eJIeKTPOKHBJICHHS, DYKABH NiIBE1CHHS |
BiABe/IeHHS OYPOBOro po34HHy; 3 — poJIHKOBA onopa
Pucynox 4. [linrorosneHa 10 MpokjialaHHs Yepe3 PiuKy crnocodoomM
MIKPOTYHEIIOBaHHSA JIIJITHKA TPYyOOIpPOBOTY

[apomToBxau B Mipy OypiHHS MPOINTOBXYE TPYOOMPOBiA 1 MPOXiIAHUN IIUT
MOCTYNOBHM XOJOM 13 3aJaHOl0 MBUAKICTIO. [licis 3aBepiieHHS OIHOTO XOAY
HATUCKHUX MAJIHIAPIB 3aTUCKHI BCTABKU PO3TUCKAIOTHCS 1 AJIIHAPH MTOBEPTAIOTHCS Y
BUXI1JHE MOJIOKEeHHS. L{eit mporiec moBTOPIOETHCS A0 3aBEPIICHHS MPOLieCy OypiHHS.

1 — npoxiauuii muT; 2 - pisajbHa KPOMKa; 3 — riapoiroBxay;
4 — TpyGonposia; 5 — Hanpasas4a pama
Pucynok 4. [TouaTok npoxjiaganHs TpyOOmnpoBOy ClIOCOOOM MIKPOTYHEIIFOBAHHS
qyepes3 pluky

IBUIKICTh MPOLITOBXYBaHHS TPYyOONPOBOY TiAPOIITOBXaueM MOBHHHA OyTH
CHUHXPOHI30BaHa 3 MIBUAKICTIO PO3POOJIEHHS MIKPOTYHENIIO MPOXiAHUM muToM. [lifg
qyac OypiHHS BUKOHYIOTb 6e3nepepBHHH KOHTPOJIb TUCKY Ha I'PYHT, KDyTHOTO MOMEHTY
pi3ajgbHOI KPOMKHM 1 MapaMmeTpiB pyxy OypoBOro po3unHy. PizanpHa KpoMka Mae
cucTeMy (OpPCYHOK BHCOKOTO THCKY, LIO JO3BOJISIE€ MiJICUIMTH Tpouec OypiHHS
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TipaBIiYHUM BUMUBAHHSAM I'PYHTY OypPOBUM pO3uMHOM. Pi3asibHa KpOMKa MPOX1THOTO
[IMTa OCHAIIEHA CUCTEMOIO 3y0iB, KyJIaKiB 1 IpOOMIBHUX BUCTYIIB (pUCYHOK 5). Bona
MEXaHIYHO NIepepoOIIsie IPYHT 1 TAKUM YMHOM OYypUTH OTBIp, Yepe3 sIKU MPOKIaIal0Th
TpyOOTIIPOBI 3aMaHOI0 TPAEKTOPIEIO MiA PYycIoM pidku (PUCYHOK 6). Y Mipy
nepeMilIeHHs npoxiz[Horo IIMTa BIEpe PO3poOJICHHUM IPYHT CKyMUy€EThCS Y KaMepi
HGpGI[HBOl YaCTUHU npomeoro IIUTA 3BIIKH BUAATSETHCS OypPOBUM PO3UYMHOM, STKUN
MiBOIUTHCS 3 TIOBEPXHI PyKaBOM IMiJIBEJCHHS OYpOBOrO PO3UYMHY 1 BUBOAUTHCA HA
30BHI PyKaBOM BI1JIBEJICHHS OypOBOTO pO34HHY.

1 — pi3aabHuii iHCTpYMeHT; 2 — pi3ajibHA KPOMKA; 3 — LUIAHTH Ni/IBeCHHS
OypoBoro po3unHy; 4 — LLUIAHIH BiABeJeHHS OYPOBOI0 PO34YHHY

Pucynok 5. BypiHHS MIKPOTYHEIIO MPOXiTHUM IIIATOM
g R . S ] =3

1 — npoxianmii muT; 2 — rigpomrosxay; 3 — tpydonposia;
4 — piuka
Pucynox 6. [IpoknaganHs TpyOOmpoBOay Yepe3 piuKy CiocOOOM MIKPOTYHETIOBaHHS

Takox A5 mpoKiIazaHHs ra3oHa(TOMPOBOJIIB Yepe3 PIuKH, JIMMAHH, 3aTOKH,
OeperoBsi JiHIi MOpPIB 3aCTOCOBYIOTh TEXHOJIOT1I0 MIKPOTYHENIIOBaHHS (PUCYHOK 7)
KOJIM MIKPOTYHENIb NPOKIAAAI0Th MPOXIAHUM IIMTOM, MOCTYHNAJIbHUNA pPyX SKOTO
3a0e3reuye TMOTY)XKHA JOMKpaTHAa YCTAaHOBKAa YCTAHOBJIEHA B IIaxXTi Ha TJIMOWHI
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NPOKIAaJaHHd TPyOONpoBOLy. Y TPOKIAACHHA TaKUM YHHOM MIKPOTYHEIb
IPOTATYIOTH 200 MPOIITOBXYIOTH poOOUnii TPyOOIPOBI/I.

CydacHi CUCTeMH A03BOJSIOTH MPOKIAAAaTH MIKPOTYHENb JOBXUHOIO OlIbIIe
1000 m Ge3 mpomikHHX mIaxT. JlIOMKpaTaMu MPOKJIAJAIOTh MPOXITHUIN MIUT B IPYHTI
Ha JOBXWHY, SKa BIAMOBITAE JOBXKHHI MPOJABIIOBAHUX TPyO, TOJI HA JOMKpaTHY
YCTaHOBKY IOMIILI[AI0Th HACTYIHY TPYOY i Ipolec MOBTOPIOIOTEL. [ pyHT PO3pOOIISIOTH
poOounM OpraHoM TMpoxigHOro mmuTa. KepymoTh mpouecoM MpOKIagaHHS
MIKpPOTYHEIIO 3 OCHAIICHOTO EJIEKTPOHHOIO TEXHIKOI0 KOHTEWHEepa KepyBaHHS, SKUN
YCTaHOBITIOIOTH Ha MMOBEPXHI.

1 — piuka; 2 — podoua mwaxra; 3 — JIOMKpaTHA YCTAHOBKA; 4 — MIKPOTYHeJIb;
5 — npoMizKHA IOMKPATHA YCTAHOBKA ; 6 — npoXiAHuii muT

Pucynox 7. [IpoknagaHHs MIKpOTYHEIIO

To4uHICTh TpPOKIAJAaHHA MPOXIAHOTO IIMTAa B TPYHTI 3a0e3medye JazepHa
HaBiraliiHa cucTema, sika Ja€ 3MOTy BU3HAYUTH MICIIE3HAXOKEHHS MPOX1THOTO
nuTa B OyJIb-SIKUM MOMEHT 4acy. MicCle3HaXO/PKeHHs MPOXiJHOTO IIUTa MOCTIIHHO
BIIOOpa)KA€ThCS Ha E€KpaHlI MyJibTa KEpyBaHHS 3aBIsSKH YOMY OIEpaTop Kepye
MIPOIIECOM TTPOKJIAIAHHS.

KomMrieke MIKpOTYHENIOBaHHS CKIAAAEThCS 3: MPOXIIHOTO IHUTA; KOHTEHHEpa
KepyBaHHS, KOHTEITHEpa-BIACTIMHIKA; Hacoca JIJIsl MOJaBaHHS CyMIIIl TMICKY 1 BOJU;
OCHTOHITOBOTO HAacoca; TPAHCIOPTHOIO HACOCa; Jla3epHAa HaBiraiiiiHa CHUCTEMa;
JIOMKPATHOI YCTaHOBKH; 3’ €THFOBAJILHOI JIIHI1.

JlazepHa HaBiraIiiiHa CUCTeMa OPIEHTYBAHHS CKJIAJAETHCS 3: MPOX1THOTO IIUTA;
JIA3€pPHOTO TEOAOJIITY; MIIIEHI JIa3epHOI CHUCTEMH OPIEHTYBAHHS; 3aJHHOI MIIIICHI
HaBeJCHHS; 0a30BUX MIIICHD.

OCHOBHI eTanu MiKpPOTYHE/JIIOBAHHS:
1. ITianroroBKka KOT/JI0BaHIiB:
o CTBOpeHHs po00UO0i Ta MPUUMAIIBHOT IIAXT.
o YKpIIJICHHS CTIHOK KOTJIOBAHIB.
o MOoOHTaX TIOMKpPAaTHOT YCTAHOBKH 1 IPOX1AHOTO IIUTA.
2. Ilpouec Oypinus:
o [IlpoxXimHui MUT, OCHAIICHUN CUCTEMOIO Pi3aIbHUX €JIEMEHTIB, OypHUTH
TYHEJNb M1 EPENIKOI00, CTBOPIOIOYN NMUISIX ISl TPYOOIPOBOTY .
o Ilogada OypoBOTO po3uuHy JUIs T1PaBIIYHOTO BUMUBAHHS IPYHTY 1 HOTO
TPAHCTIOPTYBAHHS HA TMMOBEPXHIO Y BUTJISI MYJIBIIH.
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3. MoHTaxk TpyOOnpoBoay:
o Iloctynose mpoiToBXyBaHHS TPyOOIPOBOIY T1IPOIITOBXAUuEM.
o KoHTponb THCKY Ha IPYHT 1 mapaMeTpiB pyXy OypoBOi yCTaHOBKH.
4. 3aBepuieHHs1 pooiT:
o BupganeHHs MpoXiAHOTO MIMTA MICHs 3aBepUICHHS OypiHHS.
o IlpoxnamanHs TpPyOONpPOBOAY B 3aXHCHOMY KOXXYCl 3 HAlOBHEHHSIM
MDKTPYOHOTO TMPOCTOPY IHEPTHUM Ta30oM (a30TOM) JiA 3aXHCTy BiJ
KOpO3ii.

[Ticns BUXOAy MPOXiAHOTO IIMTA B MPUHAMAJIBHIN IIaXTi HOTO JEMOHTYIOTh. 3
NpUIMaNbHOI IAXTU BUJAJISIOTH IPOXITHUHN IIUT, a 3 p0O0YOi TOMKpPATHY YCTAaHOBKY.
PoGounii TpyOOIpoBi B MEkKaX MIKPOTYHENIO MPOKIATAETHCS Y 3aXHUCHOMY KOXKYCl
(Tpy0Oa miameTp siKoi OUTBIINM JiaMeTpa pododoro TpydonpoBoay Ha 200 mm). ITig gac
MPOKJIA/IaHHS KOXyXa B MIKPOTYHEIIb 1 pobo4yoro TpyOOmpoBOLy B KOXKYX
3aCTOCOBYIOTH T1JIb3U 3BapeHl 3 MOJieTHICHOBUX TpyO. g 3aXucTy BHYTPIIIHBOI
MOBEPXHI KOXKyXa BiJl KOPO31i MKTPYOHHI MPOCTIp —KOKYX-poOounii Tpyodorposijl
3aMOBHIOIOTh IHEPTHUM Ia30M — a30TOM.

VYci nepexoau TpyOOIpoOBOIIB NPOKIIAJEH] MIKPOTYHEIIFOBAHHSM IMOBUHHI OyTH
oOnagHaHl cucTeMaMu KOHTPOJIO CKJIaay CEpelOBUINA B MIKTPYOHOMY IPOCTOpI 1
JIOIATKOBO, SIKIIO MPOEKTOM MepeAdadeHO TePMETUYHICTh MIKTPYOHOIO MPOCTOpY,
CUCTEMaMHU KOHTPOJIIO TUCKY CEPEAOBUILA B MIXKTPYOHOMY IIPOCTOPI.

TexHomnoris BUMPOOYBaHHS MiABOJHUX MEPEXOAIB MPOKIAIEHUX CIOCOOOM
MIKPOTYHEJIIOBAaHHA HE BIJPI3HAETHCA BiJ TEXHOJOTIi BUMPOOYBaHHS IT1BOJHUX
MePEXO/IiB MPOKIAJCHUX CIIOCOOOM MOXUIO-CKEPOBAHOTO OYpIHHS.
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CAHUKJIIHT-IIPOLEC, HOI'O MOJU®PIKAIIIIL.
HEJOJIIKH 3ACTOCYBAHHS

Konapatr Poman MuxanjoBu4
JOKTOp TEXHIYHHUX HayK, podecop,
IBaHO-®paHKIBCHKUN HAIIOHATFHUYN TEXHIYHUNA YHIBEPCUTET HAPTH 1 razy

Psi6osa Harauis IlaBiaiBHa

3100yBay BHILOI OCBITH MariCTepChbKOTo PiBHS,

cnemianbHOCTI 185 «BunobyBanusa HadTH 1 razy»

IBaHO-®paHKIBCHKUN HAIIOHATFHUN TEXHIYHHUIA YHIBEPCUTET HAPTH 1 razy

AKTyaJbHICTb TeMHM. BinblIicTh HadTOrazoBUX pOAOBHUIL YKpaiHU, 3 SKHUX
3a0e3neuy€eThCsl OCHOBHUIN BUIOOYTOK BYIJIEBOJHIB, BUCHAXKEHI Ta Mepe0yBalOTh Ha
3aBepiIaibHIA cTaaii po3poOku. HoBI pojoBuIla XapaKTEpHU3YIOTHCA BEITUKUMHU
rIIMOMHAMU 3aJIiTaHHS MPOAYKTUBHUX MOKJIa/11B, HE3HAYHUMHU 3aracaMu HaTH i ra3y
Ta HE MOXYTh CYTTEBO BIUIMHYTH HA MIATPUMaHHS BUAOOYTKY BYIJIEBOJIHIB. ToMy B
HaWOMIKU1M epCIIeKTUBI BU00YTOK BYTJICBOIHIB B YKpaiHi Oy/ie OB’ sI3aHUM HE Tak
3 YBEJICHHSIM Y PO3pOOKY HOBHX POJIOBHIN, SIK 31 30UIBIICHHSIM TEMIIIB BiI0OPIB Ta
KiHIIEBMX KOCOIII€HTIB BUITYUCHHs HassBHUX poaoBuil [6, 8, 9]

OTxe, HampaulOBaHHA ONTUMAJIbHUX MLUISAXIB MIJBHUIIEHHA €()EKTUBHOCTI
pPO3pOOKM BHCHAXEHHX HA(TOTa30BUX POJOBUIN YKpaiHU — HaHaKTyaJbHIIIA
npoOsema Ha (poHI 3pOCTaHHS MOMUTY K Ha PIIKI, TaK 1 HA ra30M0/110H1 BYTJIEBOIHI.

3Bakalou Ha BUIICHABEACHE, BHUHHUKAE€ HEOOXIAHICTh B MPOBEICHHI
JIOJATKOBUX MOCITIIKEHb 3 METOI0 BJIOCKOHAJIEHHS HASBHUX Ta PO3POOKH HOBHX
BUCOKOE(DEKTUBHHUX TEXHOJIOTIHM, fKi 3a0e3nedyarb BHCOKI KIHIEBI KOEQILIEHTH
BYIJIEBOJHEBWITYUYEHHS 32 MIHIMaJbHUX BUTpaT. HeaOuskuil iHTepec 11si NpOBEIECHHS
MaiOyTHIX JOCIIDKeHb BUKJIUKAIOTh caMe Ta30KOHJICHCATHI POJIOBHINA 3 BHCOKHUM
MOYaTKOBUM BMICTOM KOHJICHCATY.

Beryn. VYV BITUM3HSHIN 1 3apyOilKHINA MPaKTUII HAWOUIBII TOIIMPEHUNH METO.
MIATPUMYBAHHS TUTACTOBOTO THUCKY Yy Ta30KOHJEHCATHUX POJOBUINAX MIISTXOM
3BOPOTHOTO HATrHITAHHS CYXOTO rasy y IiacT (CalKIiHT-TIPOIIEC).

CaliKJTHT-TTPOIIEC — TEXHOJIOT1Sl PO3POOKH ra30KOHIEHCATHOTO POIOBHINA IIISTXOM
3BOPOTHOTO  YacTKOBOIO a00 TMOBHOTO  HArHITaHHS B PO3POOIIOBAHMIA
ra30KOHAEHCATHUI MOKIal CyXoro (Bi10EH3MHEHOT0) ra3y (Micisi BUITYUYEHHS 3 HbOrO
KOHJICHCATY) 3 METOI0 CIIOBIJIbHEHHS TEMITY NaJAiHHS MJIaCTOBOIO THCKY, 3a1100IraHHs
pEeTpPOTpaIHUM SIBUIIAM Y IIACTI 1 3a0€3MeYeHHS TAKUM YHHOM MOBHIIIOTO BUTYYECHHS
KOH/JICHCATYy.

Kuaro4doBi cioBa: calikiaiHT-Tipoliec, KOHJEHcAT, KOe(IlleHT OXOIJICHHS, THUCK,
TeMIiepaTypa, IacT, Ta30BUid KOHJEHCAT.

Metaw 1gaHoi craTrTi € O3HAaWOMJIGHHS 3  CAWKIIHT-TIPOIIECOM IS
PI3HONIPOHMKHUX  ITUTACTIB  KOHTAKTYIOYMX 1 Ta30JMHAMIYHO  B3a€EMOJIIOYUX
ra30KOHCHCATHUX IJIACTIB.
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AHaJi3 mnomnepeaHix AocCHigKeHb. AKTHUBI3alllsl BWIYYEHHS 3aJIUIIKOBUX
3armaciB Ha MIi3HIA CTaaii po3poOKM Ta30KOHICHCATHUX TMOKIaAiB MOTpeOyBaia
BIPOBAKCHHS HOBHX TEXHOJIOTIA PO3POOKH, MEPEOCHAICHHS Ta30BUX MPOMHMCIIIB,
neperisiay ra3oBuA00yBHUX MOXKIUBOCTEN poaosull [1, 2, 3, 5].

Bimomi TexHoOTrIT Ta MeTOAM 301IBIIICHHS BUAOOYTKY ByriieBoaHiB [1,2,3,4,8]
MO’KHA KJIacH(iKyBaTH 3a TAKUMH HAMIPSIMaMHU:

- TIABUIICHHS BIWJIYYCHHS BYIVICBOJIHIB TIiJ] 4Yac pPO3POOKH Ta30KOHICHCATHHUX
POJIOBUII] METOJOM BHUCHAXXEHHS, 3 YypaxyBaHHSAM THIY TMOKJIaay, TI€0JOoro-
IIPOMHCIIOBUX 1 TEPMOOAPUUHUX YMOB, AKTUBHOCTI TUIACTOBUX BOJI 1 (PI3UKO-XIMIUHUX
XapaKTepuCTHUK (IIrOIAIB (MTAaCUBHI TEXHOJIOTI MiIBUIIIEHHS BUI0OYTKY BYTJIEBOJIHIB);
- 301IBIIIEHHS] KOHJIEHCATOBIIIYYEHHS MPHU PO3pOOIll Ta30KOHACHCATHUX POJIOBHII 13
HiATPUMAHHAM IJIACTOBOTO TUCKY (CaMKIIHT-TIpOLieC, 3aBOJAHEHHS, MEPemycK rasy,
3aKadyBaHHS 1HIIMX POOOYMX areHTIB);

- BUJI0OYTOK KOH/ICHCATY, 1110 BUMAaB Y IUIACTI, B pe3yJIbTaTI MONEPEAHBOI PO3POOKH Ha
BHCHA)KCHHS,

-  MiABUIIEHHS KoeQilieHTa BWIyYeHHS Hadtu 3 Ha@TOBUX OOJSAMIBOK
ra30KOHCHCATHUX POJIOBHIII.

VY nocnimxenni bikmana €.C. [1] mpeacTraBieHO AWMHAMIKY 3MIH MHATOMOTO
BMICTY KOHJEHCaTy B IIJJaCTOBOMY Ta3l 3aJleXHO BlJ IUIACTOBOrO THCKY Ha
YKpaiHCBKUX POJIOBHUINAX 13 BHCOKHUM IIOYAaTKOBUM BMICTOM KOHJIEHCATy. ABTOD
BiJI3HAYa€, 10 Ta30KOHJEHCATHI CHCTeMM NOKjIaaiB ropu3oHty B-20 PyniBchbko-
Yepsonozasojcbkoro 'KP Ta ropuzonty B-22 Caxanincbkoro HI'KP neMoHCTpyIOThH
pi3Ke YTBOPEHHS PIIKUX BYIJIEBOJHIB («0OBaJbHY» KOHICHCAIlII0) MOOJU3Y THUCKY
moJyaTky KoHzaeHcalii Ha piBHi 31 Ta 48 MIla BiamoBigHO, MpH MOTSHIIHHOMY BMICTI
KoHJeHcaTy 0mu3bko 900 r/m3.

Inmi  BUcOKOKOHJEHcaTHI pojaoBuina, 30kpema KoteneBcvke, TumodiiBchbke,

Kyniuuxinceke Ta ['orosiBcbke, MarOTh HUXKYI MOKAa3HUKUA MUTOMOTO BMICTY
KoHJeHcaTy — 6mm3bko 300-500 r/m3.

[1,6].
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Pucynok 1. /[unaMika MTMTOMOIO BMICTY KOHJIEHCATy B IJIACTOBOMY ra3i B
3aJIEKHOCTI B1J] TUCKY Ha POJIOBUINAX YKpPaTHU 3 BUCOKUM MOYATKOBUM IMUTOMUMU
BMICTOM KOHJIEHCATY
VY poborax [1, 2, 3, 4, 5] BiAMi4aeThCs, 10 Ta30KOHAEHCATHI POJOBHIIA 3
BHCOKHUM MOYaTKOBUM BMICTOM KOHJICHCATY B IJIACTOBOMY T'a3i CJIiJi pO3pOOIISITH 3
MIATPUMYBAHHSM TJIACTOBOTO TUCKY Ha PiBHI BUIIIOMY 3a THCK MTOYATKy KOHJICHCAIIIi.
Jlume y TakoMy BUTIQJIKy MOXKE OyTH TOCATHYTO MAaKCUMAJIBHOTO
KOHJICHCATOBUJIYUEHHS 32 YMOBH ONTUMAJILHOTO BIUIUBY 1HIIMX (PAKTOPIB HA MPOIIEC
po3poOku. Jlo iHImMX (PakTopiB, Bi IKUX 3QJICKUTH BETUYMHA 301JIbIIICHHS
Koe(ilieHTa KOHIEHCATOBWITYUYEHHS PU CAaUKIIIHI-TIPOILIEC] 1 sIKI MOXKHA PETYJIIOBATH,
cimin BimHectH [6]:
- MoudiKkarlis CAauKIIHT-TIPoIIeCy cama 1o coOi;
- KUIBKICTb 1 CHCTEMA PO3MILIEHHS HArHITAIBHUX 1 BUJOOYBHUX CBEPAJIOBUH;
- CUCTEMa PO3KPUTTSI TIIACTIB nepdopalliero;
- 00’€MU 3aKayyBaHOI'O CyXOro rasy;
- 00’emu Bi1OOpYy raszy ta 1e0iTH BUAOOYBHHUX CBEP/IJIOBUH,
- perpecii 1 genpecii Ha IJ1acT;
- poOOUl TUCKH 1 TUCKH HATHITAHHS CYXOI'0 Ta3y Ha THpJiax CBEP/JIOBUH;
- (pi3uKO-XIMIYHI BJACTUBOCTI 1 CKJIaJI Ta3y, M0 3aKa4y€ThCA.
Buxiaa ocHOBHOro Mmarepiasy

[lim wdvac peamizamii MeTOAy MIJABUIICHHS KOHJICHCATOBUJIYUYEHHS 3
ra30KOHAEHCATHOTO POJIOBUILA 3BOPOTHUM HATHITAHHSM CYXOroO rasy y IJIacT Ha
IJIOIII Ta30HOCHOCTI OypATh CITKY BUAOOYBHUX 1 HArHiTAJIbHUX CBEPIJIOBUH. I3
BUJIOOYBHMX CBEpJUIOBMH | BiAOMpalOTh IJIACTOBUM ra3, MO MICTUTh y coOI1
koHjieHcaT. [lnacToBuil ra3 HAAXOAUTh HA YCTAHOBKY KOMILIEKCHOI MiJTOTOBKHU Ta3y
(VKIIT') 3, ne 3 HBOTO BWJIy4YarOTh KOHjeHcaT 1 Bojiory. KoHaeHcaT mojarTh Ha
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nepepoOKy, OCYIICHHH 1 BIIOCH3MHEHUM a3 3a JOMIOMOT0I0 KOMIIPECOPHOI CTaHIli 4
3aIMOMITOBYIOTh y TUTACT Yepe3 HarHiTanbHI cBepuioBuHM 2. [1ig gac pyxy mo miacty
CYXHH ra3 BUTICHSE IJIACTOBUH ra3 10 BUI0OYBHHX CBEPIJIOBUH. Uepes meBHU mepio
gacy (mo 6—10 pokiB i1 Oinpiie abo MeEHIIE 3aJeKHO BiJf CHCTEMH PO3MIIICHHS
CBEPJIOBMH Ha ILJIONII TA30HOCHOCTI Ta BIICTaHI MK HATHITAILHUMH 1 BUJIOOYBHUMU
CBEPIJIOBUHAMHU) CYXUHl ra3 MPOPUBAETHCS Y BUAOOYBHI CBEPAJIOBUHHU, TOJI1 3BOPOTHE
HarHITaHHS CYXOTO ra3y y IiacT IPUIMHHSIIOTh, HATHITAIbHI CBEPIJIOBHHH MTEPEBOISITH
y BUI0OYBHI 1 HaJ1aJll POJIOBHIIIE IOPO3POOJISIOTH Ha BUCHAXKEHHS.

[1ix yac peanizalili CalKJIIHT-TIPOIIECY TUCK MTOYATKY HArHITaHHS CyXOro ra3y y
IJ1acT TMOTPIOHO BUOWpATH TaKWd, 10O HA MOMEHT IPOPUBY HOro y BHJIOOYBHI
CBEpJIJIOBUHU TOTOYHUU TUIACTOBUH THUCK OyB OUIBIIMK BiJi THCKY IOYaTKY
KOHJICHCAIIll BYTJIEBOAHEBOI CYMIlll, @ TOTOYHUN BUOIWHUNA THUCK OyB OUIBIIMM abo
PIBHUM THUCKY MOYATKy KOHJICHCAIIT ByTJIEBOAHEBOI CyMilli. MOKIIUBI 1HIIT1
CUCTEMH PO3MIIIIEHHS Ha IUIOIII TAa30HOCHOCTI POAOBHINA BUOOYBHHUX 1 HATHITAIBHUX
CBEPIOBHH. [4]

«ondcm%n
3
Ha nepepobxy
yKnr
v 1 — Bi1100yBHI CBEpITIOBIIHIL;
N [7'“: __] . 2 — HarHiTaIBHI
4 '

CBEPIJIOBHHII;

K ! 3 —yCTaHOBKA

KOMILIIEKCHOI ITiJITOTOBKIH

rasy;

4  — KOMIIpECOpHa CTaHIIA

30Ha CyX020
s2asy

JOMA NNACMoOe 020 233y

Pucynoxk 1. [IpuHuumnoBa cxema miATpUMYBaHHS [JIACTOBOTO THCKY Y
ra30KOHACHCATHOMY POJIOBHIII 3BOPOTHUM HAarHITaHHSM CYXOTO rasy y IiacT

VY pa3i HagBHOCTI AKTUBHUX 3aKOHTYPHUX BOJ BHUJ0OYBHI CBEpPIJIOBUHU
PO3TAIlIOBYIOTh Y CKJEMIHHIM YacTHWHI pOJOBUINA, a HaAr”HiTaabHi — Yy MHOro
nepudepiiiHiii 30H1. Lle 103Bosie YHUKHYTH OOBOAHEHHS! BUJIOOYBHHUX CBEp/JIOBHH.
CTBOpeHHSI TMIJBUIIEHOTO TUCKY Ha BHUOOSX HArHITAJLHUX CBEPIUIOBHH (opmye
riApoAMHAMIYHUEN Oap’€p, KU TIEPEIIKOKAE PYXY BOAH, @ YACTKOBE HAJIXOKEHHS
BOJIH JIO POJIOBHIIA TTOKpAIlye €PEeKTUBHICTh BUTICHEHHS TUIACTOBOTO (KHPHOTO) Ta3y
3 IOPUCTOTO CEPEAOBHILIA.

JI7ist BUTSTHYTHX Y TUTaH1 POJIOBUII PEKOMEHI0BAHO PO3TaIllIOBYBATH BUI00YBHI1
Ta HaTHITAJIbHI CBEPJIOBUHM HA MPOTWICKHUX KIHIAX CTPYKTYpH. 32 pe3yIbTaTaMu

49



DEVELOPMENT OF MINERALS
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

nocaipkeHb M. Mackera, 1€ chpuse TiJIBUIICHHIO Koe]illleHTa OXOIUICHHS
BUTICHCHHSIM, 3a0€3Meuyoun e()eKTHUBHIIIE OCBOEHHS MTOKIIATY.

O
O
O

> D

O - suoooysni ceeponosunpu; /A - naznimaiwvHi ceepoiosuHU

Pucynok 2. Cxema po3MminieHHsI BUAOOYBHUX 1 HarHiTaJbHUX CBEPJUIOBHH Ha
TUJIOIII TA30KOHAEHCATHOTO POIOBHINA BUTATHYTOI Y TUTaH1 (popMu

Ha BenukHMX ra3oKOHJAEHCATHUX POJOBMILNAX, 332 AHAJOTIE0 3 HAPTOBUMH,
BUJI00YBHI Ta HATHITAJIbHI CBEPJIOBUHU PO3TAIIOBYIOTh Y BUTJISA1 TIHIHHUX Psi/iB 00
KUTbIIEBUX OaTapeil 3ajexHOo Bij MIaHoBOi Gopmu poaosuiia. Baxnupo, 1mod mix
psAJaMu  HarHiTAIbHUX CBEPJUIOBHH pO3TAlIOBYBAjOCs HE OUIbLIE TPbOX PsIiB
BUJIOOYBHUX CBEPJJIOBUH, OCKUIBKM 30BHIIIHI PSIAM MOXYTh €KpaHyBaTU pPOOOTY
BHYTpIIIHIX [4].

VY pa3l HU3bKOI MPOHMKHOCTI MNPOAYKTHUBHUX BIAKJIAAIB BUKOPUCTOBYIOTh
IJIOIIOBE PO3MILIEHHSI CBEP/UIOBUH. 3aCTOCOBYIOTHCS CXEMH pO3TallyBaHHS 32
YOTUPHU-, T’ ITU-, CEMU-, IEB’ ATUTOYKOBUMHU CUCTEMaMHU, & TAaKOX JIIHIMHI cucTeMu [6],
o 3a0e3nedyye ONTUMalbHE OXOIUIEHHS IulacTa A €(EeKTHBHOIO BUIYUYECHHS
BYTJICBO/THIB.

Ha pucynky 3 300pakeHa oOepHEHa cHCTeMa pPO3MIIIEHHS BHUIOOYBHHX 1
HarHITaIbHUX CBEP/JIOBUH, 3a KO HATHITAJIbHI CBEPJIOBUHU PO3MIILYIOTh Y IIEHTPI
€JIEMEHTY IIjIacTa, a BUJI00yBHI — Ha niepudepii.

KoedirieHT KOHIEHCAaTOBUITYUYECHHS POJIOBHUINA 32 peai3allli CalKIIiHT-TIPOIIECY
nocsirae 3HadeHb 55-75 % 1 € OuIblIMiA, HDK 3a PO3POOKH Ta30KOHAEHCATHOIO
pOJIOBHUILIA HA BUCHAKEHHs. Ha xoeQilieHT KOHIEHCAaTOBUIYUYEHHS 3HAYHOIO MipOIO
BIUTMBA€E€ KOE(ILIEHT OXOIJICHHS BHUTICHEHHSM IJIACTOBOTO (’KMPHOIO) razy CyXHM
ra3oM. 3riJJHO 3 TPOMUCIOBUMU JAHUMHU 1 pe3yiabTaTaMu KOMIT IOTEPHUX JTOCHTIIKEHb
KOE(]IIIEHT OXOIUICHHS BUTICHEHHSM 3MIiHIOETbCS Yy Mexax 0,5-0,7, a nns
MaKpOHEOJHOPIAHUX IJIACTIB MOKe 3MeHuTyBaTucs a0 0,3.
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Pucynok 3. Cxemu eneMeHTy Iuiacta 3a 4oTupu- (a), m’aru- (0), cemu- (B),
J€B’ ATUTOYKOBOI (T) Ta JIHIKHOI (1) CUCTEM PO3MILIEHHS BUJOOYBHUX 1 HATHITaIbHUX
CBEP/IJIOBUH Ha IJIOII Ta30HOCHOCTI

HesBakaroun Ha BHCOKI TEXHOJIOTIYHI 1 TEXHIKO-CKOHOMIYHI ITOKA3HUKH,
IIMPOKE BIPOBAKEHHS CAUKIIIHT-TIPOIIECY OOMEXYIOTh TaKi YNHHUKH [4]:

1. BigHocHO TpuBaiuii epioJl KOHCEpBalli 3anaciB ra3y (Bi KiIbKOX pokiB g0 10
POKIB), YIIPOJIOBK SKOTO BECh BHIOOYTHH ra3 Micias BUIYUYCHHS 3 HhOTO BaKKHX
BYTJICBOJHIB 3aIIOMIIOBYETHCS y TIJIACT 1 TUM CAMUM HE TI0JIA€THCS CTIO’KMBAYEBI.

2. Bucoki ogHOpa30Bi KamiTaJbHI BKJIAJICHHS Ha OOJAINTYyBaHHS POJOBHINA T
CalKJIHT-TIPOIIEC.

3. 3HayH1 eKCIUTyaTalliiiHi BUTPATH Y 3B’ S3KY 31 30LJIBIIICHHSM TPUBAJIOCTI TEPMIHY
PO3pOOKH POJIOBHIIIA.

4. TlopiBHSHO HU3BKHNA KOE(DIIIEHT OXOIJICHHS BUTICHEHHSIM IUIACTOBOTO
(’KMpHOTO0) Tra3y CyXHM ra3oM y MaKpOHEOJHOPIIHUX TUIACTAX.
3anponoHOBaHO MOAM(IKOBaHI TEXHOJIOTIT CAHKIIIHT-IIPOLIECY, 110 A03BOJIAIOTh

po3mmpuTH chepy HOro 3acTOCYBaHHS 1 3MEHIIUTH BIUTUB OKPEMHX HETaTHBHHUX
YUHHUKIB:

1. YacTkoBuil cadkimiHT-ipoliec (KaHAJAChKUK BapiaHT), 3a SKOTO Yy TIUIACT
3alOMIIOBYIOTh TUIBKU YaCTUHY BUI00yTOro cyxoro rasy (Bix 40 mo 80 %), a
pemty cyxoro rasy (Bim 20 mo 60 %) camoro mo4arky po3poOKd pOIOBHINA
MOCTaBJISAIOTh CIOKMBayaM. 3a 11i€i yMOBU KOEQIIIEHT KOHIEHCATOBUIYYEHHS
nocsarae 3HaueHb 50-70 %, M0 TMOACHIOETHCS YACTKOBUM MIATPUMYBaHHSIM
MJJACTOBOTO TUCKY, BUIIAPOBYBAHHSAM YACTUHU CKOHJICHCOBAHUX BYTJICBOJIHIB Y
ra3oBy (¢a3y i mepeTikaHHSIM IJIACTOBOTO (KUPHOTO) Ta3y 13 30H, HEOXOIIJICHUX
BUTICHEHHSIM, Y 30HY PYXY CyXOTO rasy.
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2.

CaitkJiiHr-IIpoIiec 3 MonepeIHIM IMITHIATTSIM IIACTOBOTO THCKY 3a Majloi pi3HUIN
MDK TIOYaTKOBHM IIJJACTOBUM THCKOM 1 THCKOM TIOYaTKy KOHJIEHCAITIi
BYTJICBOJITHEBOI CYMIIlT MUISIXOM HAarHiTaHHS MEBHOTO 00’€My CYXOTo Tasy 3
THITTNX JTKEPElT.

3MiHa HampsAMKIB (PUIBTPAIMHUX TMOTOKIB HUIIXOM MEPEBEICHHS OKpPEMUX
BUJIOOYBHMX CBEPJJIOBUH Y HArHITadbHI 1 HaBMakd JJs 30UIBIICHHS
Koe(irieHTa OXOIUIEHHS IIJIACTIB BHUTICHEHHSIM IUIACTOBOTO (KHPHOTO) Ta3y
CYXUM Ta30M.

CryniHyacTUil CaMKIIHT-TIPOIIEC, 3a SKOTO YEePryloThbCs MEpioau PO3pOoOKU
POJIOBHUIIA HA BUCHAXKEHHS 1 MATPUMYBAHHS MTOTOYHOTO IJIACTOBOTO TUCKY Ha
JOCSITHYTOMY 3HAQY€HHI 3 METOI0 3a0e3MEeUeHHsS BUTICHEHHS CHUPOro rasy B
BHCOKO MTPOHUKHI TUTACTH 13 CYXHUM Ta30M IJIACTOBOTO a3y 3 BUCOKUM BMICTOM
KOHJICHCATy B 30HH OXOILJICHHS CAalKIIIHT-TIPOILIECOM.

CaifkIiHT-TIpOoIIeC PU 3HIKEHUX IJIACTOBUX THCKaX 3a 3HAYHOI PI3HMII MIXK
MMOYAaTKOBUM IUIACTOBUM THUCKOM 1 THCKOM TIOYATKy KOHACHCAIIi1 BYTJICBOTHEBOT
CyMilll 3a MOXWIMX 130T€PM IUIACTOBHX BTpAaT KOHJEHCATY 1 HEOOXIAHOCTI
MTOCTABJISIHHS 3HAYHUX 00’ €MIB CyXOro rasy CrokuBadaM y O4YaTKOBHH Mepioj
PO3pOOKHU POJIOBHIIIA.

CailkJIiHr-TIpoIIeC 13 10JJaTKOBUM BUKOPUCTAHHSM CYXOT0 ra3y 3 IHIIHUX JKepell
3a MaJIoi PI3HULI MDK I[MOYaTKOBUM IIJIACTOBHM THCKOM 1 THCKOM IOYaTKy
KOHJICHCAIIi1 BYTJICBOIHEBO1 CyMIIIII.

[ukmiuHuii ~ calKJIIHT-TIpolieC  Ha  0araToruiacTOBUX  POJOBHUINAX 3
PI3HONIPOHUKHUMU IUIACTaMHU, 110 KOHTaKTYIOTh MIX COOOI0 1O BCIH IUIOMNI
ra3oHOCHOCTI. /{151 BUpiBHIOBaHHS ()POHTY BUTICHEHHSI TIACTOBOTO (3KUPHOTO)
ra3y CyXuM razoM, SIKHil IIBHJIIE PYXA€ThCS MO BUCOKOMPOHUKHOMY ILIACTY,
IpolieC HATHITaHHS CYXOTO razy MepioJiuyHO 3yNMHUHSIOTh. 3a 111€1 YMOBHU THCK
HIBU/IIE 3HM)KYBATUMETHCSI Y BUCOKONPOHUKHOMY IUIACTI 1 MOBUIBHILIE Y
HU3BKOMPOHUKHOMY TIJIaCTl. YHACHIJIOK CTBOPEHOIro mepenanay THUCKY
MJIaCTOBUI (PKUpPHUM) Ta3 NEepeTiKaTUME 3 HHU3bKOINPOHUKHOIO IlacTta y
BUCOKONPOHUKHUM IJIACT 1 TIOTIM BUTICHATUMEThCA JO BHAO0YBHHX
CBEpAJIOBUH MpPHU BIJHOBJIEHHI 3allOM-TIOBYBaHHSI CyXOro razy y HarHiTajbHI
CBEP/IJIOBHHH.

CaiikiHr-mpoiec Ha 0aratorjacTOBUX POJOBUIIAX 13 MaKpPOHEOTHOPITHUMHU
T1POIMHAMIYHO 1301bOBAHUMH TIACTAMH IIJISTXOM BIJIIMTOBIIHOTO TTOYEPTOBOTO
PO3KPUTTSA OKPEMHX Ta30HOCHUX IUIACTIB y BUIOOYBHHMX 1 HarHiTaIbHUX
CBEpIJIOBUHAX JJIs 3a0e3MEeUeHHs] PIBHOMIPHOTO BHUTICHEHHS IIJIACTOBOTO
(>KMpHOT0) razy CyXuM.
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a-IpOBE/ICHHS CallKJIIHT-NpoLecy
B 000X KOHTAaKTYIOUHX IUIacTax
Bindip rasy € 3akavyyBaHHs razy Hemae

IS 7/ Tnact 277/, /
scame
0- po3pobka 000X IUIaCTIB HA BUCHAKEHHS eKCIUlyaTallifHUMH CBep/UIOBHHAMHU

1 3a0e3Me4YeHHs IUIOIUHHOIO MepeTIKaHHs ra3y 3 HU3bKO IIPOHUKHOIO Y BHCOKO
NPOHUKHHIA MacTt

-
-

Pucynok 4. Cxema po3poOKH JBOX PI3HONPOHUKHUX ra30JJUHAMIYHO KOHTAKTYHOUYUX
IUTACTIB IIJISIXOM MEpETIKaHHS T'a3y, HACHYEHOTI'0 KOHEHCATOM, 3 HU3bKOIPOHUKHOTO
miacta (2) y BUCOKONPOHUKHUN macT (1), me mponuio 3aMmillleHHs CHUPOTro Trasy
CYXHUM, 3 HACTYITHUM ITOBTOPHUM BUKOPHUCTAHHSM CANKJIIHT-IIPOLIECY .

CaiikiHr-mporec 3 MiAHIMAHHAM  IUIACTOBOTO — THUCKY  3abe3meuye
MOTIEPE/KEHHsT BUMNAIIHHS KOHJEHCATy B TNpH BUOIWHUX 30HAaX 1 Ha BUOOSX
CBEpAJIOBUH 32 PaxXyHOK pEryjioBaHHS BHOIMHOIO THCKY Ha PiBHI THCKY MOYaTKy
KOHIeHcal].

KoxHuil pi3HOBUA CalKIIHI-TIPOIIECY Ma€ CBOI MepeBaru 1 il KOHKPETHOTrO
ra30KOHAEHCATHOTO POJIOBUINA BUOMPAETHCA 3al€KHO BIJl MOro Treosoro-
MIPOMUCIIOBUX, (P13UKO-XIMIYHHX 1 TEpMOOApUYHUX ocoOmBocTel. OJIHAaK HE 3aBXKIU
Il OCOOJMBOCTI BH3HAYAIOTh TEXHOJOTIIO CaWKIIHT-TIpoliecy. Tak Hampukia,
callkiiHr-nmpouec Ha HOBOTpOIIBKOMY pOAOBHINI TOYaIM TMICAS TOHUKEHHS
miacToBoro TUCKy 3 35,6 mo 28,6 Mlla. [Ipu nmomy mutoMuii BMICT KOHICHCATY
3an3uBcs 3 417 v/m3 no 317 /M3 . TlpuunHa — BiICyTHICTH KOMIIpecopiB Ha TUCK 40
MIlIa. OnTumainbHi BapiaHTH pO3pOOKH Ta30KOHECHCATHUX POJOBUII BUOUPAIOTH i
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9yac MPOEKTYBAHHS, IPUUOMY TOJIOBHUMH IMOKa3HUKAMH € SIK BEJTMYMHA 301IbIIICHHS
KOHJICHCATOBMJTYYEHHSI 1 BYIJICBOJHEBUJIYUYCHHS B3arajii, TaK 1 EKOHOMiuHI
pesynbratu. [Ipu 11bOMy reoJ0ro-NMPOMHCIOB] YMOBH, SIK NMPaBUIIO, HE BHU3HAYAIOThH
pi3HOBU 1 MOAUDIKAIIO CAaHKIIIHT-TIPOIIECY .

Henoniku po3po0ky ra3oKoHIeHCATHUX POJOBHUIL HA BUCHAKEHHS
1. Hu3bki KoeillieHTH KOHACHCATOBUITYYCHHS
« Y mporeci po3poOKU ra30KOHIEHCATHUX POJIOBUII 3HAYHA YACTHHA KOHJICHCATY
BUIIAJIA€ Y TJIACTI.
« HacuueHnicth mopucToro cepeioBuIila CKOHACHCOBAHUMU BYTJIEBOJHSMHU YaCTO
HE J0Csrae KpPUTHUYHUX 3HAUY€Hb, HEOOXIAHMX IJIsi MOYATKy IXHBOTO PYXY.
Oco0muMBO 1€ aKTyaJlbHO Ui TIHMOOKO3AJIErJIMX POJOBUI 3 BUCOKHUMHU
temrepatypamu (120-180 °C).
« Hagitb y 30HaxX pyXy KOHAEHCATy HOro BUIOOYTOK OOMEXEHU, 1110 IPU3BOIUTH
0  HU3BBKOrO  KoedilieHTa  KoHJeHcaToBwiayueHHs  (13—40%  gus
BHCOKOKOHJICHCATHUX POJOBUIILI).
2. 3HMXKeHHs KOe(]ILIEHTIB ra30BUITYYEHHS
o KonpeHcamiss BaXXKMX BYIVIEBOJHIB Yy IUIACTI MPU3BOJUTH 10 3POCTAHHS
HAaCUYCHOCTI piakor0 (a3or (BoJa Ta KOHJEHCAT), IO 3HIXKYE (a3oBy
MPOHMKHICTD IS rasy.
o VY HU3BKONPOHHMKHMX Ta HEOJHOPILAHMX IUIACTaX OKpEMl JUISHKH CTaloTh
HEJOCTYITHUMU JJIs1 PO3POOKH.
o CrymiHb 3HIWKEHHS Ta30BHIIYYEHHS 3POCTA€E 13 IMIJBUIICHHSM HEOHOPITHOCTI
iacra.
3. [oripieHHs MpoIyKTUBHOCTI CBEP/IIOBUH
o Y npuBHOIiHII 30H1 MJaCTa HACUYCHICTh KOHJEHCATOM TIEPEBUIILYE CepeaHii
piBeHb Uepe3 J0JaTKOBE BUMAIaHHs KOHACHCATY MPHU 3HWKCHHI TUCKY.
o lle cpuumnnsie 3MeHeHHs (Ha30BOi MPOHUKHOCTI AJis Ta3y, 3HWKEHHs 1e0ITy
CBEP/IJIOBUH 1 HECTAOUIBHICTH POOOTH.
o HeoOxiaHiCTh NEPIOANYHUX 3yITMHOK CBEPIJIOBUH ISl BUJAJICHHS! KOHJIEHCATy
3HMXKYE €(DEKTHUBHICTh BUJOOYTKY.
4. YCckIagHEHHs y cucTeMi 300py raszy
o HakomuyenHs KoHAEHCATy y 3HMWKCHHX MUISHKAX TPyOONpPOBOMAIB 301TbIIye
riIpaBiiuHi OMOPH, IO MiABUILYE TUCK Ha TUPJAX CBEPAJIOBHH 1 3HHXKYE iX
neoiT.
o Jlna BupimeHHs 1iei mpoOieMu TOTPIOHI MOAATKOBI TEXHIYHI 3aXOJM IS
BUJIAJICHHS KOH/ICHCATY.
5. 3MeHILEeHHS TPUBAJIOCTI MEPi0y MIATOTOBKU ra3y METOJAOM HU3bKOTEMIIEPATYPHOT
cenaparii
o 31 3HWKEHHAM IJIACTOBOTO TUCKY 3MEHIIYETHCS €DEKTUBHICTh APOCETb-€EKTY
JUISl OXOJIOJIPKEHHS Ta3y Ta KOHJEHCAIlll BaXKKMX KOMITOHEHTIB.
o Ile ckopouye mepios; BUKOPUCTAHHA I[LOTO METOAY 1 BUMArae BIIPOBAIKCHHSI
THIIWX TEXHOJIOT1H JJIs MATOTOBKH Ta3y.
3arajbpH1 HACIIIKHA
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o 3HNXKYETHCS MOTOYHUI BUIOOYTOK Ta3y Ta KOHJIEHCATY.
o JlocsaratoTecst HU3bKI KOoe(illieHTH KOHICHCATOBIITYYEHHS 1 Ta30BHITyYEHHS.
o BunukaroTe J07aTKOBI TEXHIYHI CKJIAQgHONII Ta (iHAHCOBI BUTpaTH Ha
niATpUMaHHs €(PEeKTUBHOCTI BUIOOYTKY.
EdextuBHa po3poOKa Tra30KOHAEHCATHUX PpOJOBHUIN BHUMAarae€ BIPOBAIKEHHS
TEXHOJIOT1H MATPUMAHHS TJIACTOBOTO TUCKY, 100 YHUKHYTH 3a3HAYEHUX HEIOJMIKIB 1
MIIBUIIUTY 3aralbHUIN KOS(II€EHT BUITyYCHHS BYTJICBOIHIB.
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In today’s world of rapid technological advancement, the integration of artificial
intelligence (Al) into industry has become a key area of Industry 4.0 development. This
concept envisages the creation of smart factories where automation, digitalization, and
intelligent systems optimize production processes, increase productivity, and reduce
costs. The main drivers of this process are machine learning, big data analysis, and the
introduction of the Internet of Things (1oT). Industry 4.0 is transforming traditional
approaches to resource management, ensuring the adaptability of production systems
to rapidly changing market conditions. It is proved that the main advantages of
integrating artificial intelligence are increased management efficiency, reduced human
factor influence, and improved product quality [1].

The study analyzed key Scopus research papers using the SciVal bibliographic tool
on the integration of artificial intelligence into Industry 4.0. It is determined that 58%
of the studies focus on product quality control methods, while 42% are devoted to the
design of production systems. A taxonomy of approaches to the integration of artificial
intelligence has been formed, which includes two main areas: design methods (process
optimization, automation, resource management) and quality control methods
(monitoring, forecasting, defect detection). Based on the scientific literature, we can
say that machine learning is the most common method used in 41% of the analyzed
studies. Python is the main tool for modeling, data analysis, and simulations due to its
accessibility and wide range of libraries [2].

The main key challenges that hinder the effective integration of artificial
intelligence into Industry 4.0. These include data security issues, privacy risks, high
complexity of implementation, and significant costs for hardware and data processing.
It can be argued that solving these problems requires the development of new data
protection technologies, improvement of machine learning algorithms, and reduction
of energy consumption [3].

Thus, the results of the study confirm that the integration of artificial intelligence
into Industry 4.0 has significant potential for transforming production processes. The
main recommendations for further research include the creation of more efficient
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security systems, the development of adaptive machine learning models, and the
introduction of energy-efficient technologies.
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KOHTEHT-AHAJII3 PO3YMIHHA CYTHOCTI
AE®IHINI «MII'PALISA HACEJTEHHA» B
3AKOPJOHHIA TA BITYU3HAHIN JITEPATYPI

Ha3zaposa I'anuna
Jl.e.H., mpodecop

Ocranuyk Baaguciaas

AcmipaHt

Kadenpa corianbHOi eKOHOMIKH

XapKiBCbKHUI HalllOHANBHUN eKOHOMIUHUH yHiBepcuTeT iMeHi Cemena Kysnens,
VYkpaina

Mirpanii HaceleHHS — 1€ CIHOKOHBIUHMHM 1 TIOBCIOJHUM Mpolec, o
CYTIPOBOJIKY€E KUTTS JIFOJUHU, XapaKTEPHUM 17151 Oy Ib-sIKHUX O1JIbLI a00 MEHII 3HAUHUX
JIOACHKUX YTBOPEHb B Oy/b-sKl yacu. Bes cydyacHa kapTUHA PO3MIIIEHHS HACEJICHHS
0 3€MHII KyJIl CTBOPEHA, B 11 BUBHAYAJILHUX PUCAX, MITPaIliIMA HACEJICHHS.

BuBueHHs mirpaiiiii HaceJeHHs MOB'si3aHe 3 BUXOJ0M y 1662 p. kHuru J»oHa
['paynTa, ponoHadanpHuKa aemorpadii, e mirpauisa posrisaaiacd K OPUPOJTHHMA
IPOIIEC TePEPO3NOIiTy HaceIeHHS 1Mo TepuTopii [1].

Binomuii ykpaincekuii gemorpad I[.M.IIpubutkoBa y cBoill kHU31 «OCHOBU
nemorpadii» BU3HAUYA€E, Y BY3bKOMY 3HAUE€HHI MIrpamiio K BHJ TEPUTOPIaIbHOTO
MEPEMIIICHHSI HACEJICHHS, SKUW 3aBEpPIIYETHCS 3MIHOK TMOCTIMHOTO  MicCls
MPOKMBAHHS, 10 ¥ o3Havae nepecenaeHHs. Y 1930-Ti poku OUTbLI BXKUBAHUM CTAJIO
MOHATTSL «IEPEPO3NOT HACENIeHHS W TPYJAOBHX pPECypcCiBy», siKe 00’ €IHyBajo
TepUTOpiaIbHI IEPEMIIIICHHS HACEICHHS 13 cejla B MICTO Ta 3 €BPOINEHChKOI YaCTHHU
Kpainu B ii cxigHi paiionu. Y 1940 - 1950-Ti poku TepmiH «Mirpailis HaceJIeHHS
IIPAKTHYHO HE BHKOPHCTOBYBANM. MOTO Bi/JHOBIGHHS if HOBMI eTalm y BUBYCHHI
Mirpariiii HaceJleHHs HaJIeKUTh 10 KiHis 1950-x — mouatky 1960-x pokis [1].

Binomuii ykpaincekuit gocnigauk mirpamiii O. V. Xompa y cBOiil mpari «
Mirpartist HaceJeHHS: TUTaHHS TeoPii, MEeTOIUKH JoCiKeHHS » (1979) cucremaTtusye
BU3HAYEHHS MITpalliil HACEJIEHHA TAKUM YHHOM:

HaHOUIBII IUPOKE — TOTOKHE MOHATTIO «PYXJUBICTH» (Y JAHOMY BUMNAJAKY Mij
MITpalisiMd HAaceJleHHsI PO3YyMIEThCA MOro MepeMillleHHs MO TEepUTOpii KpaiHu, y
IIMPOKOMY 3HA4Y€HHI CJOBa BOHM TMOCTalOTh SIK Tally3€BUH, TEPUTOPIAIbHUM 1
COIllaJIbHUM MEePepO3NO/ILT HACEIICHHS ),

HIMPOKE, 10 MPEJICTABIISE MITpallii K CYKYMHICTh MEXaHIYHUX, TpodeciiHuX 1
rajly3eBUX MepeMileHb; MiJ MIrpamisiMi HAaceJleHHS y IIUPOKOMY 3HA4Y€HHI BapTO
PO3yMITH OY/Ib-5K1 TEPUTOPIATIbHI IEPEMIIIIEHHS JTFOJIH, TTOB’s13aH1 31 3MIHOIO IMYHKTY
TPYIOBO1 AiISUTHHOCTI Ta TaTy31 MPUKIIAIaHHS TIpall;

BU3HAYCHHS, B IKOMY Mirpailii HaceJIeHHs PO3yMIIOTh SIK OYyJlb-AKi MPOCTOPOBI
NEepeMIIEHHS: B1/IB1IaHHS MiAIPUEMCTB TOPTiBJIi, TOOYTOBOTO 0OCIYTrOBYBAaHHS; pyX
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HaCEeJICHHsI, TTOB'sI3aHUM 31 3MIHOIO MicCIIsl pOOOTH B MEKaX OJTHOTO 1 TOT'O % HACEJIEHOTO
MYHKTY a00 3 eMirpariiero [2].

Mirparii y muipokoMy po3yMiHHI CIIOBa, KpPIM MEpEceseHb, OXOIUIIOITh YCl
BU/IU MEPEMIIIICHb HACEICHHS y MPOCTOP1 — CE30HHI, €Mi30ANYH1, MasTHUKOB1. BoHu €
MacCOBHUMH MEPEMIIICHHIMH HaCEJICHHS Yepe3 KOPAOHHU TUX UM IHIITUX TEPUTOPiil OyIb-
AKOI TPUBAJIOCTi, PETYJSPHOCTI Ta IIOBOI CHPSIMOBAHOCTI, 31 3MIHOIO MICIIS
MPOXUBAHHS Ha3aBXAW a00 OLIbII-MEHII TPUBAIHMM yac, 1HOAI — 6e3 Horo 3MiHWU.
Mirpariii HaceJlIeHHs CKJIaJeHl 3 MIrpaliiHUX MOTOKIB, CaMe€ TOMY MOHSTTS Mirparii
BXKHBAIOTh y 301ipHOMY PO3yMIiHHI Ta y MHOXHHI [1].

Y BupanHi «International Migration Law: Glossary on migration»
(«MixHaponne mirpaiiiine npaBo: CHIOBHHK TEPMiHIB Yy rajiy3i Mirpaiii») MoKHa
3HAWTH Take BU3HAYEHHS MIrpailiii HaceleHHs: «Mirparlist — 11e mpoIec nepeMimeHHs
HaceJICHHS Yepe3 MDKHApOAHUN KOPJIOH ab0 B MEXKax KpaiHW; BOHA OXOIUTIOE OY/Ib-
SKAW BUJT TIEPEMIIIEHb HE3aJeKHO BiJ ii TPUBAJIOCTI, CKJIQJy YM MPUUYUH; Mirparis
BKJIIOYA€ TIepecyBaHHS ODKEHLIB, NEpeMINIEHUX Oci0, BHUCEIEHUX JIOJAEH Ta
CKOHOMIYHUX MirpaHTiB» [1].

Ha inrepuer-caiiti KOHECKO cxoxe TpakTyBaHHS TOHATTS MIrpaii:
«Mirpauis — 1e nepeMilleHHs 4epe3 KOPAOH MOJITUYHOI abdo0 aJMiHICTPATUBHOL
OJIMHUIIl HAa BU3HAYEHHUM MIHIMANbHUI IEpIoA Yacy, IO BKIIOYAE PyX OIKEHLIB,
MepeMilIeHuX oci0, €KOHOMIYHMX MITpaHTiB Towo. Jlo MirpamiiHux Hajaexarb
BHYTpIIIHI Ta MDKHapoAHi mepeminieHHs. [IpoTre 3 oOCTaHHIX BHUKIIOYAIOTHCS
TEPUTOpIATIbHI MEPEMIIICHHS, K1 HE MPU3BOJAATH 10 OYyIb-IKUX 3MIH COI[IaIbHOTO
YJICHCTBA 1 TOMY 3QJIMIIAIOTHCS 37A€OUTHIIOT0 HEBAXKIMBUMH SIK JUIsl OCOOH, TaK 1 JJis
CyCUIbCTBA Yy MYHKTaX BHXOAY 1 mpu3HaueHHs (TypusMm). OkpiM TOro, 10
MDKHApOJIHUX HE HAJIEKaTh MEPEMIIICHHs, B SKHUX 3alllkaBjieHI ocoOu abo rpymnu
JIOJIE € TacuBHUMU 00 €KTaMH, HIK AaKTHBHUMH arcHTaMH IIePEeMIIICHHS
(oprani3oBaHi IepeMilIeHHs ODKCHIIIB 13 MICIIS TIOJIOKEHHS JI0 MICIIS PUTYIKY)» [1].

VY Teorpadiuniii eHumkionenli YKpaiHM KOPOTKO BHU3HAYAETHCS MOHSTTS
Mmirpartii: «Mirpaiiisi HacCeJIeHHs — Li€ TIEPEMIIICHHS HaceJeHHs, OB’ A3aH1 31 3MIHOIO
MOCTIMHOTO MICIIS POKUBAHHS (30H JKATTEISUTBHOCTI )» [3].

VY ¢dinocodhcrkoMy CIOBHUKY COIIaIbHUX TEPMIHIB MIrpallis 3HAYUTHCS SIK
COLIIAIbHO-EKOHOMIYHUI Ta JAeMOrpapiyHuil Ipouec — CyKyMHICTh MNEepEMIIIEeHb, 110
3MIIHCHIOIOTHCS JIIOJbMHU MK KpaiHaMu, palilOHaMH, TTocesIeHHsIMU [4].

ExoHOMIYHA €HIIMKIIONE IS TPAKTY€E MITparlii K epeMiIeHHs JII0/IeH, €THOCIB,
iXHIX 9acTHH a00 OKpEeMHUX MPEJCTaBHUKIB, OB’ sI3aHi 31 3MIHOIO MOCTIMHOTO MICIIs
POKUBaHHS a00 3 MOBEPHEHHSM 710 HBOTO [5].

VY 1opuauyHid €HIUKIONEIl BU3HAYAIOTh, IIO: «MIrparis — Ie MepeMiIeHHs
HaceJICHHS Yepe3 KOPAOH THX YH 1HIIUX TEPUTOPIN y MexaxX OJHIET KpaiHU B IHIITY
Ha3aBXIM Y¥ HA TPUBAJIMN Yac MOCTIMHOTO MICIISI TTPOKUBAHHS a00 3 PEryJsIpHUM
MOBEPHEHHSM 10 HHOro» [6].

[IpoananizyBaBIIM MOHATTS «MITpallish» Yy PI3HUX HAYKOBHUX JIKEpenax, Cilij
3a3HAYUTH, 110 MIrparlii HaceJIeHHs HE MOXKHA OTOTOXHIOBATH 13 TEPUTOPIAIbLHUMHU
NepeMIlIeHHSIMU 3arajiom, 00 11e O He A03BOJIIO O BUSABJIATH iXHI cienudiuHI PUCH Y
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3arajibHii Maci TEepUTOpIaJbHUX IIePEeMIIleHb, YCKJIaJHIOBAIO O po3poOKy
TEOPETHYHUX MUTaHb, BEJIO O JI0 3aCTOI0 y MOITyKaX HOBUX METO/IB JTOCIIKCHHS.

C.K. bonamnpeBa Bu3Hauae Mirpamito sK MOJIMOTHBOBAaHE CYCIIJIbHE SIBHIIIE,
BUKJIMKAHE TPArHEHHSM N0 3aJ0BOJICHHS MOTPeO; BOHO € MOXKIIMBHM 3aBISKA
MOOITFHOCTI JIIOJIMHU Ta peali3yeThesi SK y (I3UYHOMY, TaK 1 y BIpTyaJbHOMY
mpoctopi [7, c.31].

A. Xompa Mirpauiro HaceleHHS TPAKTY€ K «TEPUTOPiaJibHI IMEPEMIIICHHS
HaCeJICHHs, 1110 TTOB’s13aH1 31 3MIHOIO MICIISI IPOXKUBAHH» [2, C. 7].

[Ipu Bu3HaueHH1 Mirpariii A. PoMaHIOK TOBOpUTH PO OilliifHY Ta HeJlerajJbHy
il popmu, HazuBarOuX OQILIHOIO MITPAIE0 CTaH, KOJIH JIFOAWHA 3MIHIOE MICIIE CBOTO
MOCTIMHOTO MPOKUBAHHS, BKJIIOYAIOYH 1 IEPei3]l Ha MOCTIHE MPOKUBAHHS 33 KOPJIOH,
Ha TiJcTaBl OQIMIHOTO J03BOJy CTOPOHH, fKa IpUHMae; HelerajabHa MIirpamis
BiI0YBa€ThHCA, BIAOBIIHO, KOJIHM TaKOTr0 A03BOJY HeMae [8, ¢. 21- 22].

Bitumznsinuit  gocnmigauk  FO.PumapeHko Mirpaifiero HaceJIeHHS BBa)ae
“nepemilieHHs JroAeil (MIIpaHTIB) 4epe3 KOPJOHU TUX ab0 IHIIUMX TEPUTOPIll 31
3MIHOIO MICIIsl MPOKUBAHHS Ha3aBXIu a00 Ha TpuBaiuii yac. OCKUIBKM Mirparis
HACEJICHHS CKJIAJA€ThCS 3 MIIPAallHUX MOTOKIB, MOHATTS MIrpanli 3aCTOCOBYIOTH 1 B
MHOkHUHI — Mirparii”’[9, ¢.740]. o mporo BusHaueHHs T. [[paryHoBa (axTudHO
70/1a€ YMHHUKH, SIKI CIIOHYKAIOTh JIFOJIEH MIIPyBaTH; CyTh MIIpallli BOHA PO3YMI€E SIK
“nepeMilleHHs] JIIOJAeH MK HaceJeHUMHU NyHKTaMH, pPErioHaMH, KpaiHamu, IO
3YMOBJICHE €KOHOMIYHUMH, MOJITUYHUMH, €THIYHUMHU Ta PENITIHHUMHA YUHHUKAMHU 1
MOB’si3aHE 31 3MIHOIO Ha Pi3HI TepMiHM Micils ipoxuBanns’ [10, ¢.73].

B. Ilentok HaBOAUTH JEIIO IIUpIIE BU3HAYEHHSA MIrpailii. 3riHO 3 HUM,
“Mirpamisi — 1€ TIOHSTTSA, SIKe BigoOpakae COILiabHO-CKOHOMIYHI 1 JemorpadidHi
MPOIIECH, CYKYIHICTh MEpeMillieHb, SKiI 3IHCHIOIOTHCS JIOJBMH MK KpaiHamu,
perioHamMu OJIHI€T KpaiHH, pi3HOTO BHUIY IMOCEJICHHSIMU Ta 1HIII BUIU iepeMinieHs” [11,
c.46-47].

Cepen 3akOopJOHHUX JOCHIAHMKIB MoxkHa Buaiutu Ilitepa Koka, sxuii
BH3HAYa€ MITPAIIIIO SIK IEPEMIILICHHSI JTI0JIeH, sIKe Tiepe0adae 3MiHy MOCTIMHOTO MICIIsS
MPOKMBAHHS Yepe3 aJAMIHICTPaTUBHUN KOPJIOH, TaKMil SK CeJlo, MICTO, paiiOH 4u
kpaina [12]. Mirpamis Moxe Oyt y Gopmi iMMirpaitii, ska OMUCY€EThCSI SIK KUTbKICTh
JOJIEH, 110 B'DKIKAIOTh y MPUHMar0uy TEpPUTOPI0, ad0 eMirparlii, sKka BITHOCUTHCS J10
MOTOKY JIFOJIeH 3 KpaiHu MPOTAroM MEBHOTO nepioay yacy. Kpim toro, icHye nBa BUu
MIrparii: BHYTPIIIHS, KOJU MITPAHTH MEPEMIIIYyIOTbCS BCEPEAMHI CBOEI KpaiHu; a
TaKOX MDDKHAPOJIHA MITpallis, CUTyaIlis, 3a sIKoi MIrpaHTH KUBYTh 32 MEKaMU KpaiHH
CBOT'0 HApOKCHHS pUHAiMHI oauH pik [13].

Ckenmon [14, c. 2] B cBoili poOOTI CTBEp/pPKYye, IO MIrpailisi 3arajiom i
MIDKHApOJIHA MITpallisi 30KpeMa € CKJIaJHOI0 KOHIICTITI€I0, OCKITBKH «ii BUMIPIOBAHHS
MOBHICTIO 3QJICKUTH BiJl TOTO, SSIK BOHAa BHU3HAYAETHCSA B Yaci Ta mpoctopi». OaHak
MixunapoHa oprasizanis 3 mirpauii (MOM) Hagana kpaiiie BA3HaY€HHS MIXXHAPOIHO1
Mirpartii a0 «MIrpaHTa», YHUKHYBIIN YaCOBHUX 1 TEPUTOPIAIbHUX OOMEKEHb, & caMe’
MITPaHTOM € OyJIb-siIka 0co0a, siKka mepeihkkae ado mepeixana 4yepe3 MiKHAPOIHUI
KOpJIOH 200 B MeXax Jep>KaBH BiJl CBOTO MOCTIMHOTO MICIISI IPOKUBAHHS, HE3AJIEHKHO
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Bix (1) mpaBoBoro crarycy ocoou; (2) 4u € pyX AOBUIBHUM YM MUMOBUIBHUM; (3) sIKi
NPUYMHA PyXy; a0o (4) sika TpuBalticTh nepedyBanHs [15].

HaBeneHe Bu3Ha4YeHHsI IEBHOIO MIpPOIO BPaxOBY€ 0araTroacreKTHICTbh MOHSATTS
Mmirpariii. OgHaK 11e MUTaHHS CTOCYETHCS HE JIUIIE TPUBAJIOCTI YaCy, MPOTITOM SIKOTO
0coOu TOBWHHI MPOXKUBATH, a00 BIJCTaHi, Ky BOHM IMOBHHHI MOJOJATH, 00 OyTH
BU3HAHUMHU MITpaHTaMH, a ¥ MOB’S3aHO 3 iXHIM JTOBFOCTPOKOBHUM CTaTyCOM ITiCJIS
OTpUMaHHS TPOMAJSHCTBA B MpHUiMaroviil kpaini. BaXmuBUM acnekToM B IbOMY
KOHTEeKCTI, Ha AyMKy Kozepa [16] € koHKpeTH3alisi cTarycy MirpaHTa IicCis
OTPUMaHHS TPOMAJITHCTBA MpUiiMaro4oi kpainu. KpiM Toro, 10CIiIHUK 3a3HAYMB, 1110
BU3HAYEHHS MITPAHTA SIK «OCOOH, sIKa )KUBE 32 MEKaMU CBOET KpaiHU MPOTATOM POKY
a0o0 OlIbIIIe» HE J1a€ TTOBHOI BIJAMOBI/II HA 3aIIUTAHHS «XTO TAaKUK MITPAHT?» 3 PI3HUX
IPUYKH.

[To-nepiie, MOHATTS «MITPaHT» OXOIUIIOE IIMPOKE KOJO JIIoAeH Yy
HaWpI3HOMaHITHIIKX cuTyalisx. [lo-ngpyre, nyxe BaKKO MopaxyBaTH MITPAHTIB 1
BU3HAUYUTH, CKUIBKM 4Yacy BOHM IepedyBaroTh 3a KopaoHoMm. Ilo-Tpete, Tak camo
BOXJIMBO, SK BHU3HAYUTH, KOJHM JIIOJUHA CTAa€ MITPAHTOM, TaK CaMO BaKJIMBO
BU3HAYUTHU, KOJIM BOHA nepecTtae OyTu Mirpantom. Haperri, Oyio npumyiieHo, 1o B
pe3yabTaTi rioOamizamii 3apa3 ICHYIOTb HOBI «TUIOW» MITPAHTIB 3 HOBHMH
XapaKTepUCTHKAMH, HATIPUKJIAJI, TPaHCHANIOHAIBHI CHUILHOTH abo miacropa [16, c.
14].

TepMiH «MITpaHT» OXOILUTIOE MIUPOKE KOJIO JIOJEH, Yy TOMY YHCII THX, XTO
BUMYIIICHO BHiXaB, 1 I1¢ MOB’SI3aHO0 3 1JIC€10, 0 JIOIU JOOPOBUIBHO YW MUMOBIIHHO
MITPYIOTh Yepe3 COIiaIbHO-eKOHOMIYHI Ta HoaiTHyHi npuunbu [17, 18]. leski moau
MITPYIOTh T0OPOBIIbHO — 3a ciioBamMu baymana [17], 1X Ha3MBalOTh «TYPHUCTaAMK.
HesBaxatoun Ha 11€, 6arato XTO 3MYyIICHHI 3aJUIINTH CBOIO KpaiHy depe3 BiHY,
NepeclilyBaHHs Ta HaJ3BUYaliHI €KOHOMIYHI TpyaHOLI B pigHMx KpaiHax [19].
VYupasiiaas BepxosHoro komicapa OOH y crpaBax Oikenmi [19] Takox 3asBuio,
[0 TakKl MITpaHTH 3I1ACHIOIOTh HEOE3MeYHUN NEepeTUH KOPJOHY Ta 3a3HAIOTh
HAJ[3BUYAHOTO MEPEMIILEHHS Ta TPYAHOLIIB Y KpaiHaxX TpaH3uty. OJHaK CBIT HE €
TOCTUHHUM JJIsl BAMYIIIEHUX MITpaHTiB a00, 3a ciioBamu baymana, 1o «6poasr». Bonu
MOXYTh CTaTd JKepTBaMu KceHopoOchkoro HacwibcTBa [20] 1  cyBoporo
IMMITpaliifHOTO KOHTPOJIIO, BKJIFOYAIOUX 3aTPUMaHHSI Ta HaBITh JICTIOPTAIIIIO.

Kpim TOro, MirpanT Ki1acu(pikyroThCs BIAMOBIIHO O P13HUX SPJIMKIB HA OCHOBI
MPUYMHA Ta MPU3HAYEHHS IXHBOTO TMEPEMIIICHHS Ta MPAaBOBOTO CTaTyCy B KpaiHi
npu3HaueHHs. BiAMoBiAHO, TEPMIH «MITPaHT) OXOILUIIOE IEPEMIIICHHUX 0C10: «0Ci0, sIKi
3MyIIIEH] epeixaT MPOTH BIAcHOI Bouti» [21, €. 18].

[TpoBeneHe mocmiKEHHs 103BOJIsIE BU3HAUUTH OCHOBHI MiJXOAU B PO3YMIHHI
CyTHOCTI e(iHIIiT «Mirparis» B pi3HUX Kepenax (tadmurst 1).
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Taomung 1
Pe3ynbpTat KOHTEHTY-aHai3y JKEPEI 010 PO3YMIHHA CyTHOCTI AediHimii
«Mirpartisn
IMiaxin TpakTyBaHHs [xepeno [MomupeHicTh
KaTeropiajibHO1

o3Haku (%)

Mirpartist ik
SIBUILIE

MOJIIMOTHBOBAHE CYCHIbHE SBUIIIE,
BUKIIMKAHE TIPArHEHHSM JI0 33JI0BOJICHHS
noTped

CTaH, KOJIY JIFOJIMHA 3MIHIOE MICIIE CBOTO
MOCTIHHOTO MPOXKUBAHHS, BKJIIOYAIOUH 1
niepeiz/] Ha TOCTiHE TPOKUBAHHS 32
KOPJIOH, Ha MiJICTaBl OQIIiITHOTO J03BOITY
CTOPOHH, SIKa TIpUMae

Bonaupesa C.

Pomanrok A.

13%

Mirpartis sk
porec

MIPUPOTHUH TPOIIEC ITEPEPOIITOILITY
HACEJICHHS 110 TePUTOPIT

COIIaTbHO-C€KOHOMIYHHH Ta JieMorpadiaHmiz
MPOIIEC — CYKYITHICTh MEPEMIIICHb, 1110
3IHCHIOIOTHCS JIIOABMU MiXK KpaiHaMu,

paiioHamMu, TOCEJICHHSAMHU

MOHATTS, SIKe BioOpakae coliaabHO-
€KOHOMIYHI 1 eMorpadivHi MpoIecH,
CYKYITHICTB TICPEMIIICHb, K1 3MIHCHIOIOTHCS
JFOIBMH MIX KpaiHaMH, periOHaMH OfIHI€T
KpaiHu, pI3HOTO BU]TYy TIOCEJIICHHSIMU Ta THIIT
BU/IU TIEpEMIIIIEHb

I'paynt Jx.

dinocoderkuii
CIIOBHUK

lenrox B.

20%

Mirpartist sik
O3HaKa
MOOUIBHOCTI

TEPUTOPIATIbHI IEPEMILIICHHS HACEJIEHHS, 1110
MIOB’s13aH1 31 3MIHOO MICIS IPOKUBAHHS

BU/JI TEPUTOPIATHHOTO TIEPEMIIIICHHS
HACEJICHHS, SIKHI 3aBEPIITYETHCS 3MIHOIO
MOCTIITHOTO MICIIS POKMUBAHHS, 1110 1
03HAYa€ MepeCeICHHS

MepEMIIIICHHS JTFO/Ie MK HaceJIeHUMHU
MyHKTaMH, perioHamMu, KpaiHamu, 110
3yMOBJICHE €KOHOMIYHUMHU, IO THYHUMHU,
€THIYHUMH Ta PeNIriiiHUMU YHHHUKAMH 1
OB’ s13aHe 31 3MIHOIO Ha Pi3HI TEPMIHU MicCLs
IPO’KMBAHHS

Xompa O.

[TpubuTkosa I.

Hparynosa T.

20%

Mirpartis sk

dopma
MOOUIBHOCTI

IpoLeC MepeMilleHHs HaceIeHHs Yepe3
MDKHApOAHUHN KOPJIOH a00 B MEXax KpaiHH

NepeMilleHHs Yepe3 KOPAOH MOJITHYHOI a0o
aJMIHICTPaTUBHOI OIMHUII HA BU3HAUEHUI
MIHIMaJIbHUH Mepio]] yacy, 0 BKIIOYAE PyX

MixxkHapoaHe
Mirpartiiine
IPaBo

KOHECKO
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ODKEHIIIB, IEPEeMIIIEHNX 0Ci0, EKOHOMIYHHUX
MITpaHTiB TOIIO

['eorpadiunmii
MepeMiIlieHHsT HaceJIeHHs, TTOB’ I3aHi 31 CIIOBHUK
3MIHOIO MOCTIHOTO MICI[sl TPOKUBAHHS (30H VYkpainu
KUTTETISITHLHOCTI) 47%

Exonomiunnii

MIepEeMIITICHHS JTFO/ICH, €THOCIB, IXHIX YaCTUH CIIOBHUK

a00 OKpeMHUX MPeCTaBHUKIB, MTOB’A3aHi 31
3MIHOIO TIOCTIHOTO MICIIS IPOXKUBAHHS 200
3 MMOBEPHEHHSM JI0 HHOTO
MIEPEeMIIIEHHS HACEIICHHS Yepe3 KOPJOH THUX KOpuanana

YY THIIUX TEPUTOPINA y MEKaxX OHIET KpaiHU | CHIIMKJIONEIis
B IHIIY HA3aBXIW YU HA TPUBAIUN Yac
MOCTIHHOTO MICIS TPOKUBAHHS 200 3

PEryIsSpHUM MOBEPHEHHSIM JI0 HHOTO
Pumapenxo O.
MepeMiIeHHS JTroIei (MIrpaHTiB) yepe3
KOPJIOHM THX 200 IHIIMX TePUTOPit 31
3MIHOFO MICIIsl TPOYKMBAHHS Ha3aBX I a00
Ha TPUBAJIUH 4ac

Kok IT.

nepeMilIeHHs JIIo/IeH, sKe Tiepenoadae 3MiHy
MOCTIITHOTO MICIISl IPO’KUBAHHS Yepes

aJIMIHICTPAaTHBHUN KOPJIOH, TAKHIA SIK CEJIO,
MICTO, paliOH 4M KpaiHa

TakuMm uMHOM, IPOBEIEHE AOCITIKEHHS 1030JI1€ AIMTH BUCHOBKY PO T€, L0 B
OUTBIIIOCTI JKEPEI MIrpallisi po3rIIaeThes K (opmMa MOOITFHOCTI Ta BUSHAYAETHCS
K TIepeMIIEHHS JIF0/Iel. XTOCh 13 aBTOPIB MPUIUIIE YBary TEPUTOPIaTIbHOMY acreKTy,
XTOCh 4YaCOBOMY, XTOCh YMOBI HaOyTTs cTaTyCy Mirpanta. Ha mijicraBi mpoBeIeHOro
aHaii3y, aBTOPOM OYJI0 KOHKPETH30BaHO ACQIHIIII0 Mirpaiis, M0 € MepeTHHOM
aJAMICTPATUBHOTO KOPJOHY, TOOPOBUILHUN Y1 IPUMYCOBHUI MPOCTOPOBUH pyX 0Ci0 UM
rpyn ocid Bif micus (KpaiHu) BHIi3Ly 10 Micus (KpaiHW) B’i3qy 3a HasBHOCTI a0o
BIJICYTHOCTI 3aKOHHHMX MIiJCTaB, Ha MEBHUU MepioJl yacy abo Ha3aBXIH, 110 MOXKE
BECTH 3a CO0O0I0 3MIHY IMOCTIMHOTO MICISl MPOKUBAHHS; el pyX BKIIOYAaE B cebe
eMIrpalito Ta IMMIrpauio.
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HAPPOBA TPAHCO®OPMALIS BIBHECY: HOBI
BUKJIMKH TA MOZKJIMBOCTI B IIEPIO/] BINHU TA
IHOBOE€HHOI'O BIJHOBJIEHHA YKPAIHUA

Iimenos C.A.,
PhD, 3100yBau cTymneHs J0KTOpa HayK,
ExoHomiuHMit haKkybTeT,

Buma Ixoia be3nexku Ta Ekonomiky,
4004 Plovdiv, 13 Kuklensko shose Blvd. Boxnrapis

Jlocniooiceno cywacni menoenyii ma 00cgi0 yugpposoi mparcgopmayii y
PIZHOMAHIMHUX CEKMOpax c8imoegoi ekoHOMIKU. Bueueno xeticu peanvHux npuxiadis
IHHOBAYIU NIONPUEMCME PIZHUX 2aly3ell C8IMO0BOI eKOHOMIKU 8 HACMUHI YUPDPOBOT
mpancgopmayii, NPOAHANIZ08AHO MONCIUBICIb IX 3ACMOCYBAHHS OJIsl YKPAIHCOKUX
YMO8 BIUHU MA NICIABOEHHO20 GIOHOGNEHHA. [J]OCNIOMNCeHHs pobumsb meopemuyHull
BHECOK ) BUBYEHHS GNIUBY MEXHOJIO2I Yemeepmoi IHOYCmpianbHoi pegontoyii Ha
Oi3Hec-Mo0eni NIONPUEMCME, OKPECTIOYU HaANPSAMU OJis1 NOOANLULUX OOCTIONCEHb Y
PI3HUX 2aNY34X YKPAIHCbKOI eKOHOMIKU

Knrwuoei cnosa: L{ugpposa mpancgopmayis, biznec-wooeni, LLImyunuii inmenexm,
Ingpopmayitina exonomira, Pobomusayis, Koukypenmocnpomoscnicms, Adanmayis
ma cmanuu po36Umox

Beryn. Ykpaincbka eKOHOMIKA 3a3HA€ 3HAYHUX TPYAHOIIIB YHACIHIIOK 30pOitHOT
arpecii pocii, MacoBoi emirpaiii HaceleHHs Ta Ae(iuTy KBalipiKOBaHUX KaJpiB.
Bucoke mnonmatkoBe HaBaHTaXEHHS W OOMEXKEHUN PHUHOK TIpaill YCKJIaJIHIOIOThH
TISUTBHICTh  MIJNPUEMCTB, 3MYIIYIOYM iX NIyKaTH HOBI CHOCOOM ITiIBUIICHHS
e(eKTUBHOCTI Ta BWXMBaHHA. [Ipu npomy TpanuuiitHi Oi3HEC-MOJEl CTalOTh BCE
MEHIII JIIEBUMU B 3a3HAYCHHUX yMOBax TYpOYJIEHTHOCTI Ta HeBH3Ha4YeHOCTi [1], mro
3HI)KY€ KOHKYPEHTOCIPOMOXKHICTh YKpPAiHCHKHMX KOMITaHIM Ha BHYTPIIIHHOMY Ta
100aJTbHOMY PUHKAX.

OpgHoyacHO 3 [MMHM BHUKIMKAMM, 4YE€TBEpPTa IHAYCTpiaJibHaA PEBOJIOLISA
TpaHcPOopMye CBITOBY €KOHOMIKY, /i€ KITFOUOBI TEXHOJIOT11, TaKi SIK IITYYHUMN 1HTEICKT
(ILIT), TaTepuet peueit (I0F) Ta poGoTH3allis, TOKOPIHHO 3MIHIOIOTH Oi3HEC-MOJENI 1
3a0e3meuyloTh KOHKYPEHTHI TMepeBaru s THX MIANPUEMCTB, SKI aKTHBHO
BUKOPUCTOBYIOTH IIU(PPOBI pilieHHsA. YKpaiHa, 3aBIAKH 1HiliaTuBaM MiHiCTepCTBa
1udpoBoi TpaHchopmariii, Oyaa OAHUM 3 JiIepiB ITUGPOBUX IHHOBAIIH I11€ 10 MTOYATKY
BiffHM: MOOUTbHMI noxaTok "Jlis" cTaB BaXIMBUM €JIEMEHTOM Yy 3a0e3MeueHHI
JOCTYIy TpOMajsH 10 Hu(poBUX moKyMeHTIB Ta mocuyr [2]. ITig gac BifiHH POJIb
M(POBHUX TEXHOJIOTIH JIHIIIE MOCHIINIIACS, Halalouu YKPATHIISIM 3MOTY KOPUCTYBATHUCS
JOKYMEHTaMH, MPOXOAUTH 1leHTU(]IKALII0, OTPUMYBATH JEp>KaBHY JOMOMOTY Ta
MiATPUMYBATH 3B'SI30K 13 Jep)KaBHUMH yCTaHOBAaMHU HaBiTh B yMOBaxX pyHHYBaHHS
($13U4HOI IHPPACTPYKTYpH.
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BaxnuBicth nudpoBizaliii 3pociia 1 B IuIaHl CTIMKOCTI €KOHOMIKH. SIK Bij3Hauyae
OECD, 1u¢poBi TeXHOJIOT1i MOXYTh CTaTH BUPIIIAIBHUM (DAKTOPOM JJIS TTOI0JTaHHS
HACJIJIKIB BiifHM, 30epirarouu omnepariiiHy IisUTbHICTH 1 3a0€3Meuyloud THYUYKICTh Y
KPU30BUX YMOBax, 10 POOUTH L0 TEMY KPUTUYHO Ba)JIMBOIO JJISi MICISIBOEHHOTO
BiHOBJICHHs YKpainu [3]. ¥V mpomy koHTekcTi mudpoBa TpaHchopmaris OizHecy
JOTIOMOYKE HE JIIIIE 3a0€3MeUUTH BUKUBAHHS MMiIPUEMCTB, alie i CTBOpUTH 0a3y AJis
CTIMIKOTO PO3BUTKY Ta BiTHOBJICHHSI EKOHOMIKH 3arajoM, OCHOBY SIKOT MOK€ CKJIafaTh
OyniBenbHa ramy3p [4]. Jus ykpailHCBKHX MIAIPUEMCTB I[i TEXHOJIOTIYHI 3MiHH
BIIKPUBAIOTh SIK 3HAYHI MOXKJIMBOCTI IS TIJBHUINCHHS €(PEKTUBHOCTI, TaK 1 HOBI
PU3HKH Y pa3l HEIOCTAaTHBOI aJlanTallii.

Kpim Toro, Atlantic Council migkpecmioe, mo Ykpaina, BiZHOBIIOIOUYNCH ITICIIS
BIMfHU, Ma€ yHIKaJIbHUHN IIAHC CTBOPUTU Cy4yacHy IU(PPOBY €KOHOMIKY, siKa Oyne He
TUTBKM 1HTETpOBaHA JI0 €BPONEUCHKUX CTAHNIAPTIB, ajne U 3abe3nmedyBaTuMe
IHHOBAIIIMHKMI Ta SKOJIONTYHUHN Miaxin mo mianpuemaunTsa [5]. JocsaraeHHs Takoi
METH BHMAaraTuMe 3HAYHUX 1HBECTHINIM Ta BIPOBAKCHHS TMEPEIOBUX ITUGPOBUX
TEXHOJIOTIH [6], 10 CIpUsATHME CTBOPEHHIO «PO3YMHOI» €KOHOMIKH Ta MOCHJICHHIO
KOHKYPEHTOCHPOMOKHOCTI YKPATHChKHUX MIAMPUEMCTB Ha TJI00aJTbHOMY PUHKY .

AKTyaJIbHICTb OOpaHOi TEMH 3yMOBJIEHA HEOOXIIHICTIO ajanTamli yKpaiHChbKUX
MIJIPUEMCTB O BUKIIMKIB, MTOB’SI3aHUX 13 HECTAYEO TPYJIOBUX PECYPCIB 1 BUCOKUM
M0/IATKOBUM HABaHTAXKCHHSM, a TAaKOX MOTPEOOI0 3a0€3MEYCHHS CTaJIOr0 PO3BUTKY B
yMOBax TYpPOYJCHTHOCTI Ta MOCTIHHOI I7100aabHOI TEXHOJOTIYHOI MoaepHizamii [7].
[Hudposa tpanchopmariiisi, 1o HaOyBae Bce OUTBIIOTO 3HAYEHHS Y PI3HUX CEKTOpax
CBITOBOI C€KOHOMIKH, MOX€ CTaTH KJIIOYOBUM (DaKTOPOM JIJIsS  ITiABUIIEHHS
MPOTyKTUBHOCTI Ta KOHKYPEHTOCTIPOMO>KHOCT] YKPAiHChKUX KOMTIaH1i. JlociikeHHs
CydyacHHUX TeHACHIN y nudposiii Tpanchopmalli Oi3HeCy Ta aHami3 yCHIITHUX
MDKHApPOJHUX TPHUKIAAIB € BAXIUBUMHU JUIsI BU3HAUCHHS ONTHUMAJBHUX IUIAXIB
PO3BUTKY YKPAiHCHKHX HIJIPHEMCTB B YMOBax LHU(PPOBOi €pH, IO HATAE LI TeMl
0COO0JIMBOI AKTYaJIBHOCTI.

He3Baxatouu Ha 3Ha4HUI TTporpec y uu@poBiid TpaHcpopMallii, ToBHOMACIITaOHE
BIIPOBAKEHHS MEPEOBUX TEXHOJIOT1H, TAKUX SK IITYYHHUH 1IHTENEKT, [HTepHET peueit
1 poOoTu3allisi, BCe W€ 3AIMIIAETHCA BUKIMKOM JI YKPAiHCBKUX MIANPHUEMCTB,
0CO0JIMBO B YMOBaXx BIMHHU, 1110 OOMEXY€E MOXIUBOCTI JIJIsl MIABUIIEHHS €()eKTUBHOCTI
Ta onTuMizalii pecypciB. Kpim Toro, cydacHi JOCHIPKEHHS HaroJjolIylTh Ha
HEOOXITHOCTI amamnTailii Oi13HEC-MoJeNel 10 yMOB OOMEKEHOTO JOCTYIy PecypciB,
30KpeMa JIIOJICHKUX, 3 UMM TI0B’S3aHUN PU3UK BTPATH KOHKYPEHTOCITPOMOMXHOCTI Ha
CBITOBOMY PUHKY.

Meta. MeToro 1IbOTO JIOCIIPKCHHS € BUBUEHHS CyYaCHHUX CBITOBUX TEHIEHIIIN
udpoBoi TpancopMmariii y pI3HHX Taly3sX EKOHOMIKM Ta aHalli3 MOXKJIHUBOCTI
3aCTOCYBaHHS ITUX TPEHMIB J0 YKPAiHCBKOTO KOHTEKCTY. Buxomsuum 3 anamizy
MDKHAPOJHOTO JOCBIY, JOCIHIKEHHSI CHOpPSIMOBAHE Ha BUSBJICHHS HaWOUIbII
NpIOPUTETHUX Tally3ed Ta po3pOOKYy ONTUMAIbHUX pIIIEHb 1O BIPOBAIKEHHS
UPPOBUX TEXHOJOTIHM, siIKi O 3a0e3medymyin SK CTIHKICTh PO3BUTKY YKPaiHCHKOTO
013Hecy, TaK 1 MiABUIIEHHS HOTO KOHKYPEHTOCIIPOMOKHOCTI Ha r100aibHOMY PUHKY.
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[le nocniKeHHs TAaKOXK Ma€E Ha MET1 3aKJIACTH TEOPETUYHY 0asy Uil MOJAIbIIOr0
BHUBUCHHS BIUIMBY TEXHOJIOTIM YETBEPTOI 1HIYCTpladbHOI PEBOJIOLII HA €KOHOMIKY
VYkpainu, OKpeCIUBIIN HAPSIMHU MOAATBIINX AOCTIIKEHb Y KOHKPETHUX Taly3sX AJIs
MIITPUMKHN HaIlIOHATHHOI €KOHOMIKH B YMOBaX BOEHHUX 1 MICISIBOEHHUX BUKJIHKIB.

Bukiaa ocHOBHOro marepiajay. Y cydacHMX yMoBax IU(POBOI €KOHOMIKU
eBOJIIOLIIST O13HEC-MOJIeNiel KOMITaHIl JTocsirae KyJabMiHAIll yepe3 mporec 1udpoBoi
tpanchopmariii (I1T), mo pagukanbHO 3MIHIOE TIAXOAM 10 YIPABIiHHS Ta OpraHizaiii
0i3Hecy. 3HIDKCHHsSI TpaH3aKI[IMHUX BUTpaAT 1 MOXJIMBICTH IEpeJaBaTh HECYTTEBI
(yHKIIT 30BHINTHIM MapTHEpaM 3aBISKH IIU(PpoBi3allii CTBOPIOIOTH NEPEAYMOBH IS
dbopMyBaHHS THYYKUX Ta aJanTuBHUX Oi3Hec-cTpykTyp. LT Hamae xommnaHism
MO>KJIMBICTh HE JIUIIIE MPUCTOCYBATHCS JI0 3MiH, ajie i MOBHICTIO IEPEOCMUCIUTH CBOi
0i3uec-mozeni [8], HagiIsIoUM iX JUHAMI3MOM Ta 3IaTHICTIO ONEPATHBHO pearyBaTu
Ha 3MI1HU 30BHIITHHOTO CEPEIOBHUIIIA.

Croroani uudpona TpanchopMallisi BUCTYNIA€ HE MPOCTO TPEHIOM, a KIHOUOBUM
€TaroM €BOJIOLII KOMIIaHIM, 10 JO3BOJISIE PO3IIMPUTH MEXI IXHBOI AiSUIBHOCTI,
MOKPAIIUTH IHTETPALI}0 TEXHOJIOT1H 1 JIIOJICBKUX PECYPCIB, 3MILHIOIOYN TAKUM YUTHOM
ixaHi koHKypeHTHI mosumii [9]. Bukopucramns mnardgopmuux OizHec-mozeneit i
CTPATEeriyHOr0 MapTHEPCTBA, 3aCHOBAHMX Ha JaHUX 1 1HHOBALIAX, (OpPMY€E HOBY
€KOHOMIYHY peajbHICTh, y SKIM KOMIaHIi 3400yBalOTh CTIiKI MEpeBaru 3aBASKA
uuppoBuM pimeHHsM. OTxe, LT € He nume TeXHIYHUM MPOLECOM, a i BEPIIMHOIO
eBOJIIONIT OI3HEC-eKOCUCTEM, SKa Ha TMepIIud IJ1aH BUCYBa€ €(EKTUBHICTD,
aJanTUBHICTh 1 CTajle 3pOocTaHHS B yMoBax ImdpoBoi emnoxu. Tpanchopmarris
BKJIFOYA€E 1HTErPAIlil0 TAKUX TEXHOJIOT1H, ik [HTepHeT peuel, XMapHi CepBiCH, aHaI3
BEIIMKHUX JaHUX Ta IITyYHUH IHTENEKT y O13HEC-TPOIECH, M0 Crpusie eeKTUBHOCTI,
aBTOMAaTH3aIlil Ta Kpalii aganTamii 1o 3mind [10].

Mertoro nudpooi TpanchopMmallii € CTBOPEHHSI KOHKYPEHTHOI IIepeBaru IuIsiXoM
MOCTIHHOr0 MacmTabHOIO PO3rOPTaHHS TEXHOJOTIA JIJISi MOKPAIIEHHS KJI1E€HTCHKOIO
JOCBIAY Ta 3HWKEHHS BHUTpar. Ycs oprasizaumis mae OyTu BHOyAOBaHa HaBKOJIO
nporpamu 1udpoBoi TpaHchopmailii, mo nepeadadae peopraHizaiilo Oi3Hec-
MPOLIECIB, CHUCTEMATHYHY IHTErpalil0 IHHOBAIll Ta ONTHUMI3alil0 BUTPAT I
niaBuileHHs  edekTuBHOCTI. [lpaBunbHO mNOOynOoBaHa crpareris  HUPPOBOI
TpaHc@opmarlii nepeadayae 3aCTOCYBaHHS MIAXOy «3HU3Y Bropy», 110 0a3yeTbcs Ha
PEKOMEHIAIISAX 1 JocBiai camux kommanii [11]. Takuit miaxia gronomarae BpaxyBaTH
cnenu@iuHi MOTpeOru KOXKHOTO Oi3Hecy 1 3a0e3neuye THYYKICTh Ta aJanTHBHICTH
CTparterii Ha BCIiX PIBHAX OpraHizaiiii.

He3Baxkaroun Ha TOmMpeHi TOOOIOBAaHHSA Cceped  MANPHEMCTB  IIOAO
BIPOBA/DKCHHS NU(PPOBUX TEXHOJIOTIM, 0araTo KOMIaHii mepe0yBalOTh Ha PI3HHUX
CTaisX MiITOTOBKH J10 IIUGPOBOI TpaHChOpMaIlii, 4aCTO 3aCTOCOBYIOUM PI3HOMAHITHI
MOJIENl AJis OI[IHKK CBO€I TOTOBHOCTI. Ha chOrojHi Bke ICHy€ YMMAaio YCHIIIHUX
MPUKJIAAIB peanizallii HuppoBoi TpaHchopMallii B PI3HUX TATy34X, 1110 TIATBEPIKYE ii
aKTYaJIbHICTh 1 IIOTEHIII AT TUTS 1 IBUIICHHS e(hEeKTUBHOCTI Ta
KOHKYPEHTOCIPOMOKHOCTI OpraHi3alliil.

Jami OyyTh pO3TsSHYTI KOHKPETHI MPUKIIAAN 3aCTOCYBAHHS IITYYHOT'O IHTEJICKTY
Ta HIIUX HUPPOBUX TEXHOJIOTIN y PI3HUX CEKTOpaX €KOHOMIKU MO BCboMy cBiTy. Lli
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NPUKIIAINA IEMOHCTPYIOTh PI3HOMAHITHICTh MiXO/IB A0 U(POBOi TpaHchopmarlii 1
BKa3ylOTh Ha KIIOYOB1 (PaKTOpH ycCHiXy, Taki K €(pEeKTHBHE BHUKOPUCTAHHS JTaHUX,
PO3BUTOK HU(PPOBUX KOMIETEHIM Ta (opMyBaHHS HOBUX MOJAENEH B3aeMOJIi
BCEpenUHl oprasizaiii. BuBUeHHsS IMX KEHCIB JOMOMOXE Kpalle 3pO3yMITH, SK
nepeoBl KOMIIaH1i — MIOHEPH Yy BIPOBAIKEHHI HOBUX TEXHOJIOT1M — alanTyIOThCS
70 3MiH, CIPHUYMHEHUX LU(POBOIO TpaHCPOpMAIEIO, 1 SIKI MPAKTHUHI BHUCHOBKHU
MOXKYTh OyTH 3p00JIeH1 Al TOJANBIIOTO BIOCKOHAIEHHS I[LOTO MPOIIECY .

1. Pospobka npooykmis. OpnHI€I0 3 TEPCHEKTUBHUX c(hep BUKOPUCTAHHS
IMITYYHOTO I1HTENEKTY € 3aCTOCYBAaHHS TE€HEPATUBHMUX TEXHOJOTIM It PO3poOKU
IIPOJYKTIB, 30KpEMa B IIpoliecax 1IeHHOT0 HaMpallloBaHHs, aHaJli3y pUHKY Ta AU3anHYy.
Ax npuxnan, y 2023 pom kommanis Loft BmpoBagmna wmoxpenr GPT-4,
BUKOPHUCTOBYIOUH ii JJIA TeHepallii HOBUX (DYHKIIH MPOJYKTY, OPIEHTYHOUHCH Ha
Broio0anHs kiieHTiB [12]. Tlicns mepBHHHOIO BiOOPY KOMaHa BIOCKOHAIIOBAjA
oOpaHi i7ei 3a JOMOMOIOI JIOAATKOBUX IMIJKA30K, y TOW dYac SK JTu3aiiHepu
CTBOPIOBAJIM KOHILIENTH MPOAYKTY. JlM3aliHEpChKl €CKi3M MOTIM 3aBaHTaKyBAJIUCA Y
reHepaTop 300paxkeHbr Midjourney, 10 J03BOJSIO KOMaHAI J10OMPaIlbOBYBATH
Bi3yallbHI eJleMeHTH. [Ipyu boMy MOKIUBI «ramonuHaii» renepatusHoro LI, To6To
MIOMUJIKOBI 200 HEJNOTIYHI pe3yJbTaTd, He OyJlIM KpPUTUYHUMHU Ha €Tanl 1JeHHOoro
mpolecy, ajke KomMaHjaa Oyna 30cepeikeHa Ha TeHepalli HOBUX KOHIICITIB.
JlocmipKeHHs TIATBEPKYIOTh, 1110 TeHepaTuBHuUi LI Moxke cTUMyI0BaTH TBOPUICTh
M1]] 9aC MO3KOBOTO MITYpPMY, MIJBUIIYIOUYH SKICTh 1/I€H, K1 TeHEpy€e KOMaH 1.

B ymoBax ykpaiHcbkoro 0i3Hecy, ocoONHMBO B c(epi TEXHOJIOTIH Ta po3poOKU
NpOAYKTiB, 1HTerpauis reHepatuBHoro IIII Mae 3HauHMii nDOTEHLIaN, ajpkKe LE
CIpHUSATUME ONTHMI3allii MPOIECIB 1IEMHOr0 TreHeparlii, 30KpeMa B JOCIIIKEHHSIX
PUHKY Ta aHaji3y BIOJ00aHb KJIIEHTIB, @ TAKOX B MOKPAIEHHI TU3aiHY MPOIYKTIB
yepe3 mBHUAKE NpoToTumyBaHHs. Llei miaxig ocobimBo kKopucHUE y cdepi Manoro i
cepeaHboro Oi3Hecy, JIe pPecypcCiB [Jisi JIOBTOTPUBAIUX PO3POOOK OOMEXKEHO, a
KOMIIaHi1 MparHyTh aJanTyBaTUCS B yMOBaxX BIMHH Ta TOTYBAaTHCS A0 MiCISBOEHHOTO
BIIHOBJICHHSI €KOHOMIKU. [0 TOro », yKpaiHCbKI KommaHii, Taki sk Reface 1
YouControl, Bxke aeMOHCTpYIOTh 37aTHICTH ycmimHo iHTerpyBatu [l B cBoi
MPOJYKTH, 110 MIATBEPKY€E JAOUUIBHICTh BIPOBAIKEHHS L1€1 TEXHOJOTII B paMKax
BiJTHOBJICHHSI €EKOHOMIKH Ta 3MIITHCHHS KOHKYPEHTHHX To3uii [13].

2. Buxopucmanus niamgpopm. Kommanis Tokopedia, ogHa 3 HalOUIBIIMX
TOproBux 1iargopm B [H10HE31T, BAKOPUCTOBYE IITYYHHUM 1HTEICKT JJIS IM1IBUIICHHS
HAJIHHOCTI TPOJABIIB 1 MOKPAIICHHS SKOCTI OOCIyrOBYBaHHS KJIIEHTIB. 3aBISKU
QITOPUTMIYHOMY aHaNi3y JaHMX IUIaTpopMa BIACTEKYE KIIOUYOBI MOKA3HUKU
nponyktuBHocTi (KPI) Ta pgomomarae mpomaBisiM 13 HU3BKHUMH PEHTHHTAMH
onTuMi3yBath CcBOi omepamii. Lleil miaxim g03BOJSIE TMOKPAIIUTH B3aEMOJIIO 3
KJIleHTamMH, 3a0e3meuyroyr OimbIl HagldHE OOCIYrOoBYBaHHsS, IO MO3UTHBHO
MO3HAYAEThCS HA 3arajJbHOMY pIBHI TpaH3aKIi Ta 3aJ0BOJICHOCTI KIIIEHTIB.
BropoBamkeHHs: Takux TexHoJorii go3Boiuiao Tokopedia miaTpuMyBaTH BHCOKY
SAKICTh OOCITyTOBYBaHHA Ha MacinTabax noHaja 1,8 Mijibsap/a ToBapiB, sIKi MPOJAIOTHCS
IO/HS, 0OCITyTOBYIOYM MUTLHOHU HOBUX MIANPHUEMIIIB Ha CBOIH miaTdopmi [14].
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InnoBamiitnl migxoau Tokopedia mokasyroTs, 1m0 3actocyBaHHsT Al-pimeHs s
BJIOCKOHAJICHHS 00CITYyTrOBYBaHHS KIIIE€HTIB Ta YIIPaBIIHHS MOCTAYaHHSIM MOXE 3HAYHO
NOCUJIUTH mo3ulii oHmaiH-aropm Ha puHKy. J[ocsig Tokopedia Takox
JEMOHCTPY€E BaXKJIMBICTH 3a0e3meueHHs] JOoCTynmy 10 (iHAHCOBHX 1HCTPYMEHTIB JIs
MIITPUMKH T AMPUEMITIB, TII0 OCOOIMBO aKTyaIbHO JJIT MAJIOTO Ta CEPEIHBOTO O13HECY
B YKpaiHi, IKuil MOCTpaXkaaB BiJ BiiiHH 1 MOTpeOye MIATPUMKH AJIs BITHOBIICHHS.

3acTocyBaHHS IHCTPYMEHTIB Ha OCHOBI IITYYHOTO IHTENEKTy MOXe OyTu
HaJ3BUYalHO KOPUCHUM JUIsl YKpPATHChKUX e-commerce miaaTdopm, Takux sk Rozetka
g Prom, 0co0IMBO B yMOBax BiHU Ta BiIHOBJIEHHSI €EKOHOMIKH. BripoBamkenns Al-
pIllIeHb JJIs ONMTHMI3AIlli yIpaBIiHHA 3aracaM¥ Ta HaJIIHOCTI MPOJABIIB JOTIOMOXKE
YKpaiHCHKUM I1aThOopMaM 3HU3UTH ONepalliifHl pU3UKH Ta TOKPAIIUTH 33]J0BOJICHICTD
KJIIEHTIB.

3. banku na ginancosi opeanizayii. Bxxe icHye 0araTo NMpUKIIAiB 3aCTOCYBaHHS
I B GankiBchKil Ta diHaHCOBIM cepax. Hampukiaa, ouH 13 eBponeichbkux OaHKIB
IHTErpyBaB IITYYHUH IHTEJNEKT Yy TMPOLEC B3a€EMOAII 3 KIIEHTaAMH, IMPU LBOMY
PO3pOOUBILIY MPUHIMUIIN JIJIs1 YIPABIIHHS pU3uKamMu. BoHu nependadaroTh THOACHKUN
KOHTPOJIb 332 PEKOMEHJAIIsIMU, SIKI HaJaloThCs KIIEHTaM, 1 BPaXOBYIOTh ETHYHI
aCTICKTH, TakKi K IHIUBIAyaabHI 00cTaBuHM KiaieHTa [15]. s miniMizamii pu3uKiB Bijx
MOXJIMBUX 3001B y poOoTi IIII, 6ank BmpoBaauB pe3epBHI CTpATErii Ta CIEHApPHE
IJIaHYBaHHS, a TAKOX HaBYa€ CIIBPOOITHUKIB JIJISl MIABUIIEHHS 0013HAHOCTI y cdepi
1. ¥V apyroMmy mnpukiajii, miBHIYHOAMEpUKAaHChKOMY OaHky OarartoarentHuit LI
3HAYHO CKOPOTHUB Yac, HEOOXITHUN ISl MIATOTOBKA MEMOPAHAYMIB MPO KPEIUTHUN
PU3HK, IMiIBUIIYIOYH MPOAYKTUBHICTH MEHEDKEPIB Ta 3MEHIIIYIOUM BUTpaTH [16], mis
nporo Oyyia 3acTOCOBaHAa CHCTEMa METOJIB MOKPOKOBOI PO30OMBKM Ta BHKOHAHHS
3apaanb i LI [17]. B tpetbomy npukiani BupoBamkeHns LT myst o0ciayroByBaHHs
KIIIEHTIB Y TPOIIECi MOBEPHEHHS 3a00pPTrOoBaHOCTEH JTO3BOJIMIIO 3HU3WUTH BUTpPATH Ha
40% 1 TOKpaIlUTU KJIIIEHTChKE 3aJI0BOJICHHS, HAJAIOUM KJIE€HTaM MOXJIMBICTh
BUpilIyBaTy (iHAHCOBI MUTAHHSA B aBTOMaTH30BaHOMY pexumi [18]. LlikaBum B 1iit
xe cepl € JocBiA AOCTIAHUKIB UMKa3bKOTO YHIBEPCUTETY, 5Kl mporectyBain GPT-4
JUTS1 aHAJT13y KOPIIOPaTUBHOI 3BITHOCTI, JI€ BIH 1I0CAT TOYHOCTI POTHO3YBAHHS JI0XO/I1B
Ha piBHI 60%, 110 MTEpPEeBEPIITyE CepeIHI MOKa3HUKU podeciiHuX aHamiTHKIB [19].

Jlnst ykpaiHcbkuxX OaHKIB Ta (pIHAHCOBUX yCTaHOB BHPOBAkeHHs nmoaioHux III-
TEXHOJIOT1M MOX€ CTaTH CTpPATEriYHUM KPOKOM JUJIsl MiJBHUILEHHS €()EKTUBHOCTI B
yMOBax MICHsIBOeHHOI  BigOynoBu. ClieHapHe TIJIaHYBaHHS Ta  HaBYaHHSA
CHIBpOOITHHKIB € KPUTUYHUMHU Ui MmMATpUMKH pobotu cuctem II, ane
BIIPOBA/DKCHHS TaKUX CHUCTEM TMOTpeOye TOMAaTKOBUX I1HBECTUIIM 1 TEXHIYHUX
MOKJIUBOCTEH, SIKI MOXYTh OyTH OOMEXEHMMH. 3aCTOCYBAaHHs Oarato-areHTHUX
CUCTEM JUIsl aHJACPPANTHHTY JO3BOJHUTH YKpAiHCBKMM OaHKaM CKOPOTHTH 4Yac Ha
00poOKy KpeUTHHX 3aMUTIB, MOKPAITUTH OI[IHKY PU3UKIB Ta €()EKTUBHIIIIE YIIPABIATH
KpEeIUTHUMU NOPTEIIMU, ajie 11 pillIeHHS] MOXKYTh OyTH CKJIaIHUMHU Y BIIPOBA/KEHH1
yepe3 HeoOX1HICTh CTa0lILHOIO MIAKIIOUEHHS 10 PI3HUX JHKEpPell TaHUX 1 BUCOKOI
00YHCITIOBAILHOT MOTYKHOCTI, 1[0 B YMOBAX 3 Mepe00sIMU €HEProMoCTauaHHs MOXKYTh
OyTH CKJIQJHUM 3aBJaHHSM.
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4. Pimeuin BXOIUTDH JI0 Tajly3eu, 110 HAHOUIBII aKTUBHO 3aCTOCOBYIOTH IITYYHUUN
IHTEJICKT U1 ONTHMI3aIii omneparlii, MABUIICHAS Oe3MeKn Ta TMOKpaIEeHHS
KIIEHTCHKOTO  JocBimy. Pureitnepu, 30kpema, BukopuctoBytors Il s
MIPOTHO3YBaHHS TOMHUTY, YMPAaBIIHHS 3aracaMu Ta CTBOPEHHS TNEPCOHATi30BaHOTO
MapKETUHTOBOTr0 KOHTEHTY. KpiM Toro, A momepemKkeHHsT KPaaKOK, sIKi 3HaYHO
3pOCiH, BUKOPUCTOBYIOTH Taki TexHoJorii, sk RFID-MiTku Ta Bigeoananituxy [20]. V
JIpyroMy Keici ogHoro puteisiepa, renepatuBHuid LI qomomMir BUSBUTH NpUYWHU
cnaay IpoJaxiB TeIeBi30piB Ha 6% HUKYE TPOTrHO30BAHUX, AHATI3YIOUH BCl MOKITUBI
(dhaxTopu, 30KpeMa Jii KOHKYPEHTIB, 1 Ha/Ial0Yu PEKOMEHIallil Ha OCHOBI JaHUX IIPO
nonepeaHi nii kommanii. Ile M03BONMMIIO CKOpPUTYBaTH CTpaTerir0 Ta 3amo0irTu
0/IaJIBIIIOMY 3HIDKECHHIO TIpoAaiB [21].

Buxopucrtanns I nys ynpaBiaiHHS 3anacaMu Ta IPOrHO3YBaHHS MOIUTY 3/1aTHE
3HAYHO MIJIBUIIUTHA OTEpaliiHy €(PeKTUBHICTh y PITEHI, OCOOIMBO JJIsI BETUKHUX
TOProBux Mepex, Takux sk Cinbno, ATh uu EVA, ne Toune niianyBaHHS Ta KOHTPOJIb
€ kputnunumu. [lepconamnizaiis npono3uiliii 3a gonomororo I Ta BigeoaHamITHKH
TaKOK MO’KE€ MAaTH 3HAYHHH IMOTEHITIa] Ha YKPAiHChKOMY PUHKY, OCKLTBKH YKPaTHCHKI
CIOKMBaul BCE OUIbIIE OYIKYIOTh IHAMBIAYaTI30BaHUX PIIIEHb Ta 3pPy4YHOTO
o0ciyroByBaHHsl. SIKiio Oyje A0CTaTHS 1HBECTHUIIIMHA MIATPUMKA Ta MOXJIMBOCTI JJIs
PO3BUTKY HHUPPOBOi 1HPPACTPYKTYPH, BUKOPUCTaHHS ULUX PIIMIEHb JO3BOJIUTH
VKpPaiHCbKUM  pHUTEJiepaM 3HAyHO IMIJBUIIUTA PIBEHb OOCIyrOBYBaHHS Ta
KOHKYPEHTOCTIPOMOXKHICTb, 110 € 0COOJIUBO BAXJIMBUM Y MICIIBOEHHUN MEPIOI.

5. Meouyuna. Kninika Melio, ojiHa 3 MPOBITHUX IHTETPOBAHUX MEAUYHUX CUCTEM

y CIIIA, akTUBHO 3aCTOCOBY€ IITYYHHUM I1HTENIEKT JJIs8 ONTHUMI3AIlli MEIUYHUX 1
aI[MlHICTpaTI/IBHI/IX nporeci. CriBmparrtoroun 3 Google, kiiHika iHTerpyBaia Vertex
Al y cBorwo mnatrdpopmy Al Factory myis cTBOpeHHS HOJATKIB 1 CIPOIICHHS
BripoBaspkeHHs LI y kimiHiuHI mporiecH, 30KkpeMa sl peryiasTopHux nepesipok FDA
[22]. KirouoBUM MOCSATHEHHSM € po3poOKa ajiropuTMy JUIs BHSIBICHHS IPOOJIeM 3
pobotoro cepis 3a jgomnomoroto 12-xkananpHoi EKI. Ileit amroputm 103BOJIsIE
JIarHOCTYBaTU CTaH, SKUW 3a3BHYall BU3HAYAETHCS CTPEC-TECTAMU, Ta aJlallTOBaAaHUMN
st Apple Watch. Kpim nporo, kimiHika po3poouna moaens LI ams nporHo3yBaHHS
JTOCTYMHOCTI JixokK mig yac nanaemii COVID-19. BaxxnuBum acrekToM € iHTerparis
JiKapiB K ekcnepTiB-moaent y npouecu I qis yrpaBiiHHS 1aHUMU, 3a0€3MEUCHHS
iXHBO1 SIKOCTI Ta IHTEPHPETOBAHOCTI, 1110 MABUILY€E e(heKTUBHICT BUKOpUcTaHHs [111.

Bukopucranns moneni I qyis mporao3yBaHHS JIKOK Y BIIIIJICHHSIX IHTCHCUBHO1
Teparnii, € HaJ3BUYaHO aKTyaJbHUM JJIs1 YKpaiHu 3 OTJIsiy Ha MEIWYHI OTPEOH mij
yac BoeHHUX nii. [{ocBin kiiHiku Melo mokaszye BaKIUBICTh 1HTETpAIlii JTIOCHKIX
excrieptiB 1 LI myst migBUIeHHS AKOCTI aHaN3y Ta €(HEKTUBHOCTI MEAUYHHUX PIIICHb.
OpHak, B yKpaiHCHKUX YMOBax Iie MoTpeOye 1HBeCTHLii y Hu(poBy 1HPPACTPYKTypy
Ta HaBYAHHS MEIUYHOTO MEPCOHATY JUTsl HAJIGKHOTO YIPABIIHHS JTAHUMHU.

6. Hasuanns. BUKOpUCTAHHS T€HEPATHMBHOTO IITYYHOTO IHTENEKTY y KOHTAaKT-
IIEHTpaX 3HAYHO CKOPOYYE TPHBAIICTh HABYAHHS OINEPATOPIB, JO3BOJISIOUYN HOBUM
CIIBPOOITHUKAM JOCSTaTH PIBHS JOCBIIUEHUX KOJEr MPOTATOM TPHOX MICSIIB, IO
CYyTTEBO IIBUIIEC 3a 3BHYAMHI MIICTh-AEB'SITh MicaliB. Lle mgocsraeTbcs 3aBIsSKH
J0CcTyny 10 0a3u YCHIIIHUX CLEHapiiB Ta pilleHb, 5Kl MPUCKOPIOIOTH IPOILIEC
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3acBoeHHs HaBu4yok [16]. Kpim Toro, renepatuumii IIII crnpuse po3BUTKY Yy
OTIepaToOpiB HABHUOK B3a€MO/IT 3 KJIIEHTAMU Yepe3 MePCOHAII30BaH1 peKOMEHAITi1, 110
MiABUILYE iXHI THYYKI HaBHYKH, TaKl K 3JaTHICTb JO PO3yMiHHS KOHTeKcTy. Lle
MPU3BOAUTD A0 301IbIICHHS TPOAYKTUBHOCTI orepaTtopiB Ha 30%-45%.

Y KOHTEKCTI BIMHM Ta MICISBOEHHOTO BIAHOBICHHS T€HEPATHUBHHUM IITYYHUN
IHTEJICKT MOXKE€ CTaTH BAXKIWBUM IHCTPYMEHTOM Il TIPUCKOPEHOTO HaBUYaHHS
¢daxiBiiB He auie y cepl KOHTAKT-IEHTPIB, a i y OLTBII KPUTUYHHUX TaTy35X, TAKHX
K BIMCHKOBa IMIJIFOTOBKA Ta ONEpaTUBHE HaBUYaHHS HOBUX HaBUYOK. Hampukian,
omepaTopy JIPOHIB, MEIWKHA UM 1HII BIMCHKOBI CIELIAIICTH MOXYTh HIBHJKO
OTpUMATH JIOCTYN J10 0a3u 3HaHb, IO BKIIIOYAE IEPEBIPEHI CIleHapli, CTpaTeriuHi
I1JIXO0/IM Ta TAKTUYHI PIIIEHHs, aanTOBaH1 10 YMOB OoioBux nii. ['eneparupauii LI
JI03BOJISIE TIPUILBUAIIUTU MPOIEC 3aCBOEHHS KIIIOUOBUX HABMYOK, IO MOXE MAaTU
BUpIIIATIbHE 3HAYEHHS JJISI ONIEPaTUBHOT M1ATOTOBKHU.

7. Enepeemuxa. BipoBa/pKeHHS IITYYHOTO 1HTEJIEKTY B €HEPreTUYHOMY CEKTOPi
HaOyBae€ Bce OUIBIIIOTO 3HAYEHHS, CIIPUSIOYH MiABUILICHHIO €(DEKTUBHOCTI, HAAIIHOCTI1
Ta 3MeHIeHH0 BUKUIIB [23]. Kommanis Vistra, oquH i3 HaHOUIBIIMX BUPOOHHUKIB
enektpoeneprii B CIIA, po3poOuna OGararomapoBy MOJENIb HEMPOHHOI MEPEX1 s
onTuMi3arlii poOoTH CBOIX enekTpocTaHiliit [24]. L{s Moaenb aHami3ye ABOpIYHI 1aHi 3
METOI0 BHM3HAYEHHS ONTHUMAJbHUX KOMOIHALIM (akTopiB, IO BIUIMBAIOTH HAa
e(hEeKTUBHICTb CTaHIIN Y OyAb-KUI MOMEHT 4acy. Pe3ysbTaToM cTana cuctema Ha 0asi
I, sixka koxkHi 30 XBUJIMH HaJa€ omeparopaM PEKOMEHMAIll MIOAO0 IiBUILIEHHS
TEIJI0OBO1 €PEKTUBHOCTI Ta MPOJIOBKEHHS TEPMIHY CIyk0u oOnaaHanHs. KirouoBum
aCIEeKTOM YCHiXy IbOro MiJIXOAY CTaJl0 CTBOPEHHS MacIITabOBaHMX PIIICHb, SKI
MO>KHA JIETKO a/IalTyBaTH JI0 PI3HUX CTaHIIIA y Mepexi Vistra.

B ymoBax ckOpOYeHHS TeHEPYIOUHX MOTY>KHOCTEH B YKpaiHi uepe3 BINCHKOBI Jii
JIOCBIJT aMepPUKAHChKOI KoMITaHii Vistra 3 BukopuctanasaM 1 s onrrumizartii po6oTu
€JIEKTPOCTaHLIA MOXe OyTH HaJA3BUYAHO KOPUCHHMM. I3 PO3BUTKOM pO3IMOALIECHOT
reHepallii Ta HassBHOI aTOMHOI €HEpreTUKH YKpaiHa MOXKe BUKOPHUCTOBYBATH MOA1I0HI
[I-pimieHHs a5 MIABUILEHHS €(PEKTUBHOCTI K HOBUX MAJIUX EJEKTPOCTaHLIA Ta
onTUMi3alii BCi€l CHUCTEMH e€JeKTpopo3noAuIeHHs. Lle 0co0nMBO BakIMBO s
3a0e3MeUeHHs] HAJIMHOTO EHEpPrornoCcTayaHHs B YMOBaX OOMEXEHUX pECypciB
eJIEKTpOreHepaIiii.

BucnoBku. JlocmikeHHsT MIATBEPIKYe, IO LHUPpoBa TpaHchopmamis €
BU3HAYAIBHUM (PAaKTOPOM PO3BUTKY CydacHOTO Oi3HECY, 3JaTHUM 3HAYHO ITiIBUIIUTH
KOHKYPEHTOCTIPOMOXKHICTh Ta aJalTUBHICTh KOMMAHINA Yy TJIOOAIBbHIM E€KOHOMIIII.
[IpoanasnizoBaHi IPHUKIaAA 3aCTOCYBAHHS MU(GPOBUX TEXHOJIOT1H, 30KpeMa MTYyIHOTO
IHTEJICKTy, TOKa3yIOTh IIUPOKUN CIEKTP MOMJIMBOCTCH IS  TJBUIICHHS
€(EeKTUBHOCTI B PI3HUX TATY3sIX — BiJl pUTEHIY 1 PIHAHCOBUX TOCIYT JIO0 CHEPTETUKU
Ta MeauIMHU. YcmimHaa nudpoBa TpancopMmailisi 0a3yeTbcs Ha 1HTErpaiii JaHuX,
TEXHOJIOTIH 1 JIFOJACBKUX PECYPCIB, IO J03BOJIsIE€ O13HECY IIBUAKO aJarTyBaTHCS 10
3MiH 30BHIITHBOTO CEPEIOBHUILIA, MTIIBUIITYIOYH HOTO CTIMKUNA PO3BUTOK 1 3IaTHICTH 10
1HHOBAIIII.

s Ykpainu, 10 3HaXOAUTHCS B YMOBaX BOEHHOIO CTaHy, IIU(GPOBI TEXHOJOTII
MOXKYTb CTaTU CTPATEriYHUM 1HCTpYMEHTOM Juis [lepemoru, 3MillHEHHS €EKOHOMIKH,
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CTBOPEHHS HOBHUX pOOOYMX MiCllb Ta IIiJBUIICHHS KOHKYPSHTHHX TIIepeBar Ha
MDKHapOAHOMY pHHKY. [liaTpumka mamoro i cepegHboro Oi3Hecy uepe3 IH(pPOBi
miaThopMu, TOCTYI 10 (IHAHCOBUX IHCTPYMEHTIB Ta BIPOBAHKCHHS 1HHOBAINA €
0COOJIMBO aKTYaJbHOIO JIJII CTUMYJIFOBAHHS €KOHOMIYHOTO 3POCTAHHS Ta COIIabHOI
CTaO1LIbHOCTI.

Pesynbpratu MOCHIPKEHHS BKa3ylOThb Ha HEOOXITHICTH PO3BUTKY HH(PPOBUX
KOMIIETEHII cepell MpalliBHUKIB Ta 3allpOBA/KCHHS MpOrpaM HaBYaHHS MJis
M1JBUIICHHS iIXHBOI TOTOBHOCTI 10 pOOOTH B YMOBaX U(PPOBOI EKOHOMIKH.

Otxe, mudpoBa TpaHchopmallisi € KOMIUIEKCHHUM IPOLIECOM, SKUW BHMarae
CHUCTEMHOTO MMJAXOAYy Ta 3ajJy4eHHs PI3HUX pIBHIB opraxizamii. s edpekTuBHOTrO
BIIPOBAKCHHSI MU(PPOBUX TEXHOJOTIH Yy PI3HUX Taly3sX YKpaiHCBKOi €KOHOMIKH
BRXJIMBO BpaxoOBYBaTH MiXHAPOJHUW [OCBiJ, PO3BUBATU 1HPPACTPYKTYpy IJIs
MIATPUMKA 1HHOBAIiM, 30KpeMa B EHEPreTUYHOMY CEKTOpl, /€ MOXJIMBE 3HAYHE
M1IBUIIICHHS €()eKTUBHOCTI Ta 3a0€3MeUeHHS )KUTTEAISIIBHOCTI KpaiHU B YMOBaX BIMHU
Ta MICJISIBOEHHOTO BIJTHOBJICHHS.
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BEYOND HUMAN VISION: DEEP LEARNING AND
SENSOR FUSION REVOLUTIONIZING ECOLOGICAL
SURVEILLANCE SYSTEMS

Lixuan Wang,
Shanghai University

The rapid advancement of artificial intelligence and sensor technologies has
revolutionized our approach to environmental monitoring and ecosystem preservation.
This paper examines the integration of machine learning algorithms with multimodal
sensing systems, exploring how these technological innovations can enhance our
understanding and protection of complex ecological systems while addressing critical
environmental challenges [1].

Machine learning systems have emerged as powerful tools for environmental data
analysis, demonstrating remarkable capabilities in processing complex ecological
datasets. Recent studies have shown that these systems can improve the accuracy of
environmental monitoring by up to 85% when properly implemented, while providing
real-time analysis capabilities [8]. These Al-powered networks not only optimize data
collection but also contribute to the early detection of environmental threats through
improved pattern recognition.

The integration of multimodal sensing technologies represents a groundbreaking
approach to ecosystem monitoring and environmental protection. Recent technological
developments have made it possible to simultaneously capture and analyze data from
various environmental parameters, creating new opportunities for comprehensive
ecosystem assessment [9]. The ability to process and correlate multiple data streams in
real-time offers a compelling solution for environmental preservation and resource
management.

The synergistic deployment of machine learning algorithms and multimodal
sensors presents unprecedented opportunities for maximizing environmental
monitoring efficiency. The adaptive learning capabilities of Al systems can be
enhanced through the strategic integration of diverse sensor data, creating a more
robust and comprehensive environmental monitoring network [2]. This complementary
relationship demonstrates how thoughtful system integration can amplify the benefits
of both technologies while addressing their individual limitations.

From a performance perspective, the combination of Al and multimodal sensing
creates a powerful framework for ecosystem analysis. While traditional monitoring
systems provide baseline environmental data, machine learning adds an additional
layer of intelligence by identifying complex patterns and correlations that would
otherwise remain undetected [4]. The combined effect significantly enhances overall
monitoring accuracy while reducing the time required for environmental assessment.

The data management aspects of these integrated monitoring systems are
particularly significant in the context of environmental research efficiency. The
processing systems required for both Al analysis and multimodal sensing can be

76



ENERGY
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

designed to optimize data handling, creating efficient automated systems that minimize
human intervention [5]. This integration demonstrates how careful system design can
address multiple environmental monitoring challenges simultaneously.

The potential for predictive environmental modeling through machine learning
systems presents another crucial advantage of these integrated approaches. Unlike
traditional monitoring systems that focus on current conditions, Al-powered analysis
can forecast environmental changes and potential threats, providing a proactive
solution to the challenge of ecosystem preservation [3]. This computational approach
to environmental prediction offers a sustainable alternative to conventional monitoring
strategies.

Economic analysis indicates that while initial implementation costs for integrated
Al and sensing systems can be substantial, the long-term benefits are compelling.
These include reduced monitoring costs, improved system reliability, and enhanced
environmental protection through early warning capabilities [7]. The combination of
multiple efficiency gains and operational cost reductions creates a strong economic
case for widespread adoption of these integrated systems.

However, several technical challenges must be addressed to fully realize the
potential of integrated environmental monitoring systems. Data quality and sensor
reliability remain crucial factors, particularly given the complex requirements of
continuous environmental monitoring [1]. The development of robust calibration
systems and maintenance protocols is essential for ensuring long-term system viability
and performance.

Future research directions in this field are diverse and promising. Advanced deep
learning algorithms could optimize the interpretation of multimodal sensor data,
maximizing monitoring efficiency while maintaining system accuracy [6]. The
development of more sophisticated sensor networks and data fusion techniques offers
potential for even greater system integration and performance improvements.

The exploration of novel applications for environmental monitoring represents
another frontier for research and development. From biodiversity assessment to
pollution tracking, the potential applications of Al-powered monitoring are extensive
and could contribute significantly to environmental conservation [10]. The
development of high-efficiency data processing technologies could provide additional
insights, further improving the effectiveness of these systems [11].

The potential impact of these integrated systems extends beyond environmental
monitoring. By combining Al capabilities with multimodal sensing, these systems
contribute to broader sustainability goals while enabling more effective conservation
strategies. The scalable nature of these systems also allows for widespread deployment,
demonstrating how monitoring infrastructure can be effectively integrated into diverse
environmental contexts.

As environmental challenges continue to grow and monitoring demands increase,
the need for innovative solutions that address multiple conservation challenges
becomes more critical. The integration of Al and multimodal sensing systems
represents a promising approach to environmental monitoring, offering a pathway to
more effective and efficient ecosystem preservation. The success of these systems will
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depend not only on technological advancement but also on supportive policy
frameworks and public acceptance.

Research into system optimization and performance under various environmental
conditions remains crucial for expanding the applicability of these integrated solutions.
Long-term studies of system reliability and maintenance requirements will provide
valuable insights for future implementations. Additionally, the development of
standardized monitoring protocols and performance metrics will facilitate wider
adoption of these innovative environmental protection solutions.

The interface between these integrated systems and environmental decision support
technologies presents another area for innovation. Advanced analysis systems that
optimize environmental data interpretation and response strategies based on real-time
conditions could significantly enhance conservation efforts. The integration of
sophisticated Al models and automated response systems could further improve
environmental protection capabilities.

In conclusion, the integration of machine learning and multimodal sensing
technologies represents a transformative approach to environmental monitoring and
ecosystem preservation. By combining these technologies, researchers can create
comprehensive monitoring networks that address multiple environmental challenges
simultaneously. As research in this field progresses, it is essential to consider the
complex interactions between these systems and the broader ecosystem. With
continued innovation and interdisciplinary collaboration, integrated environmental
monitoring systems have the potential to revolutionize conservation efforts, creating
more effective and responsive approaches to ecosystem preservation. The path forward
requires not only technological advancements but also supportive policy frameworks
and public engagement to ensure the successful implementation and long-term success
of these innovative environmental solutions.
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BIOMIMETIC NANOSENSORS: REVOLUTIONIZING
EARLY DISEASE DETECTION THROUGH CELLULAR
COMMUNICATION PATHWAYS

Lixuan Wang,
Shanghai University

The convergence of nanotechnology and biological systems has opened
unprecedented frontiers in medical diagnostics. This paper investigates the
groundbreaking development of biomimetic nanosensors that leverage cellular
communication mechanisms for early disease detection, exploring how these
innovative diagnostic tools can transform healthcare delivery while addressing critical
medical challenges in resource-limited settings.

Nature-inspired nanosensors have emerged as revolutionary tools in medical
diagnostics, demonstrating exceptional capabilities in detecting molecular signatures
of diseases. Current research indicates that these biomimetic systems can achieve
detection sensitivities up to 1000 times greater than conventional diagnostic methods,
while maintaining specificity levels above 99% [1]. These bio-inspired platforms not
only enhance detection accuracy but also enable real-time monitoring through
continuous molecular surveillance.

The integration of cellular communication principles represents a paradigm shift in
diagnostic technology development. Recent breakthroughs have made it possible to
mimic natural cell signaling pathways, creating opportunities for ultra-sensitive disease
detection [2]. The ability to replicate and monitor cellular communication cascades
offers an innovative approach to identifying disease biomarkers before conventional
symptoms manifest.

Biomimetic nanosensors exhibit remarkable versatility in disease detection through
their ability to simultaneously monitor multiple biomarkers. The integration of various
sensing modalities within a single platform enables comprehensive health assessment,
potentially revolutionizing early diagnosis and treatment initiation [3]. This
multifaceted approach demonstrates how strategic biomimicry can enhance diagnostic
capabilities while addressing the limitations of traditional single-marker tests.

From a clinical perspective, these advanced nanosensors offer significant
advantages in disease monitoring and management. While conventional diagnostics
provide snapshot measurements, biomimetic systems enable continuous, real-time
monitoring of disease progression [4]. This dynamic assessment capability
significantly improves treatment timing and effectiveness, potentially transforming
patient outcomes in various medical conditions.

The molecular recognition aspects of biomimetic nanosensors present particular
significance in achieving selective detection. The sensing platforms incorporate natural
recognition elements, such as DNA aptamers or engineered proteins, creating highly
specific detection systems that minimize false positives [5]. This biomolecular
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approach demonstrates how careful sensor design can address multiple diagnostic
challenges simultaneously.

The potential for predictive diagnostics through continuous molecular monitoring
presents another crucial advantage of these innovative systems. Unlike traditional
diagnostic methods that detect existing disease states, biomimetic nanosensors can
identify subtle molecular changes that precede clinical symptoms, providing a
proactive solution to disease management [6]. This early warning capability offers a
revolutionary approach to preventive medicine.

Economic analysis reveals that despite higher initial development costs,
biomimetic nanosensors offer compelling long-term benefits. These include reduced
diagnostic costs, improved treatment outcomes, and enhanced healthcare accessibility
in resource-limited settings [7]. The combination of multiple diagnostic capabilities
and operational efficiencies creates a strong economic argument for widespread
adoption of these innovative systems.

Several technical challenges require attention to fully realize the potential of
biomimetic nanosensors. Biocompatibility and long-term stability remain crucial
considerations, particularly given the complex biological environments in which these
sensors must operate [8]. The development of robust calibration methods and stability
enhancement strategies is essential for ensuring reliable diagnostic performance.

Future research directions in this field show exceptional promise. Advanced
biomaterial development could optimize sensor-tissue interactions, maximizing
detection efficiency while maintaining biocompatibility [9]. The exploration of novel
recognition elements and signal amplification strategies offers potential for even
greater sensitivity and specificity improvements.

The investigation of novel applications for biomimetic sensing represents another
frontier for research and development. From infectious disease surveillance to cancer
detection, the potential applications of these advanced diagnostic platforms are
extensive and could significantly impact global health [10]. The development of more
sophisticated signal processing algorithms could provide additional diagnostic insights,
further improving system reliability [11].

The impact of these innovative sensors extends beyond disease detection. By
incorporating natural cellular mechanisms, these systems contribute to broader
healthcare goals while enabling more personalized medical approaches. The
miniaturized nature of these platforms also allows for point-of-care testing,
demonstrating how diagnostic technology can be effectively deployed in diverse
healthcare settings.

As healthcare challenges evolve and diagnostic demands increase, the need for
innovative solutions that address multiple medical challenges becomes more critical.
The development of biomimetic nanosensors represents a promising approach to
disease detection, offering a pathway to more effective and accessible healthcare. The
success of these systems will depend not only on technological advancement but also
on supportive regulatory frameworks and clinical validation.

Research into sensor optimization and performance under various physiological
conditions remains crucial for expanding the applicability of these diagnostic solutions.
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Long-term studies of sensor stability and reliability will provide valuable insights for
future implementations. Additionally, the development of standardized validation
protocols and performance metrics will facilitate wider adoption of these innovative
diagnostic tools.

The interface between biomimetic sensors and artificial intelligence presents
another area for innovation. Advanced data analysis systems that optimize biomarker
pattern recognition based on real-time molecular data could significantly enhance
diagnostic accuracy. The integration of machine learning algorithms with biomimetic
sensing could further improve disease detection capabilities.

In conclusion, biomimetic nanosensors represent a transformative approach to
disease detection and monitoring. By mimicking natural cellular processes, these
systems create comprehensive diagnostic platforms that address multiple healthcare
challenges simultaneously. As research in this field advances, it is essential to consider
the complex interactions between these sensors and biological systems. With continued
innovation and interdisciplinary collaboration, biomimetic nanosensors have the
potential to revolutionize medical diagnostics, creating more effective and accessible
healthcare solutions. The path forward requires not only technological advancements
but also supportive regulatory frameworks and clinical validation to ensure the
successful implementation and long-term success of these innovative diagnostic tools.
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PO 3B'SI30K MIK BMICTAMM BEPWJITIO TA
MAPIAHIIO ¥V BYTLIBHOMY ILIACTI Cs INAXTH
«ITABJIOTPAJICEKA» (YKPATHA)

Iukos BaJiepiii BasepiiioBu4

KaHIUJIAT T€O0JI0T0-MIHEPATIOTIYHUX HAYK, TOIEHT,

Hanionansuuit TY «/lHinpoBCchKa MoMiTEXHIKay, YKpaiHa,

CTapINii HAyKOBHM CIIBPOOITHUK,

1HCTUTYTY TeoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH Vkpainu, Ykpaina

JApemnak Ouexcanap CraHicaaBoBUY
KaHIUJIAT TEXHIYHUX HAYK, JTOICHT,
Hamionansauit TY «JlHipoBCchKa MOMITEXHIKaY, Y KpaiHa

IHamenko ITaBio CepritoBuu
KaHIHUJIAaT T€0JIOTTYHUX HAYK, CTapIINi HAYKOBHM CITIBPOOITHUK,
1HCTUTYTY reoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH VYkpainu, Ykpaina

bepe3nsik Ouena QuiekcanapiBHa
acnipanT,Harmionaneuuii TY «/lHIMpoBchKa NOJITEXHIKA», YKpaiHa

Yeueasn I1asao Ouieropuy
1HxeHep, HamionansHuii TY «JlHIpOBChKA MOMITEXHIKAY, YKpaiHa

Beryn. 3arasibHa akTyanbHICTh JOCHIJKEHHS BMICTY 1 3B'a3ky Be ta Mn y
BYIUIbHMX IJacTaXx OOyMOBJI€HA IX BIJIHOIIEHHSM JO TNEPeNiKy «IOTEHIIITHO
TOKCUYHUX» €JIEMEHTIB y BYTULIl, SIKI 3T1IHO HOPMATUBHUM JOKYMEHTAM IOBHHHI
000B'S3KOBO AOCTIIKYBATHUCh.

Ocranni pgocsarHeHHsi. Panimie y ByTruUlbHMX IUIacTax pPI3HUX T€0JIOrO-
MPOMUCIIOBUX paiioHiB JloHOacy mepeBakHO JIOCHTIKYBaJIUCS TOKCUYHI Ta
MMOTEHIIIHO TOKCHYHI efieMeHTH [1 - 291]. ¥V Toii e Jac, JOCHIIKEHHS 3B’ 3Ky MIXK
BMmicTamu Be ta Mn y ByrimeHOMY 1acTi ¢s noiis maxtu «llaBiorpancbkay paHiiie
HE BUKOHYBAJIUCS.

Meta poboTu: TosiATae y TOCTIIKEeHI 0COOMBOCTEM 3B’ 13Ky KOHIIEHTparllii Be Ta
Mn. y ByrinbHOMY IUTacTi Cs oJis waxTh «IlaBmorpaacekay.

MeToauka aociixkeHb. GaKkTOJOTTYHOK OCHOBOI poO0TH Oyiu pe3ysbTatu 83
KUIbKICHUX CIIEKTpajbHUX aHani3iB Be Ta MN Bukonanux miciig 1981p. B ieHTpaabHUX
CepTU(PIKOBAHUX JIAOOPATOPISIX BUPOOHUYUX TE€OJOTOPO3BIAYBAIBHUX OpraHi3aiii
VYkpainu 3 Mmarepially MIacTOBUX MpoO OTPUMAHUX BUPOOHHMUYMMH 1 HAyKOBO-
TOCTITHUIIBKUMH TTiIMTPUEMCTBAMHU 1 OPTaHi3aIlisiMU Ta OCOOUCTO aBTOPaAMH.

Pe3yabTatu 1ociizkedb. bysio BUKOHAHO aHATITHYHI PO3PaXyHKHU BIANOBIAHOCTI
EMIIIPUYHUX PO3MOJUIIB JTOCHIKYBAaHUX KOMIOHEHTIB po3noainy [ayca. C miero
MeToro Oymm pospaxoBaHi kputepii Jlimmiedopcea, Ilamipo-Yinka, Kommoroposa —
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CwmipnHoBa Ta 3roau xi-kBajapar I[lipcoHa. ¥ Bcix BUIaJKax pe3ybTaTu PO3PaxyHKIB
MIATBEPAWIA  HEBIAMOBIMHICTh  JOCHIKYBaHUX BHOIPOK HOpMajabHOMY  abo
JIOTHOPMAJIBHOMY 3aKOHY PO3MOJLTy. TakuM YMHOM, JJIs O1IBIT PEaTiCTUIHOI OI[IHKH
IEHTPAJIbHOI TeHAeHIi BMmicTiB Be Ta Mn 3amicTh 3HaYeHb CEPEAHBHOTO
apu(MeTHyHOr0 HEOOXiTHO BUKOPUCTOBYBATH ME/1aHHI 3HAYCHHs. 3a pe3yJbTaTaMu
KOPEJSIIIHHOTO ~ aHai3y BCTAHOBICHO 3BOPOTHHM HE3HAYHHM 3B'SI30K MK
KoHIeHTpauisiMu Be Ta Mn mpu nipomy koedinient kopensuii [lipcona mopiBHIoe -
0,25. 3a pesynabTaTaMu pErpeciiHOro aHaji3y po3paxoBaHE IJIiHIMHE pIBHSIHHS
perpecii:
Be =0,7995 - 0,2206 - Mn

BucHoBku. AHali3 BUKOHAHUX JOCHIKEHb CBIAYMTH Mpo: 1) HEBIAMOBIAHICTH
EMITIPUYHUX  BHUOIPOK  PO3MVITHYTHUX  XApaKTEPUCTUK  HOpMaJdbHOMY  a0o
JIOTHOPMAJIBHOMY 3aKOHY pO3MOALTY; 2) (hIKCY€EThCS OJIMOJANBHOCTD po3noAuty Be
ta Mn; 3) BCTaHOBJICHO HE3HAYHMIA Ta 3BOPOTHHIA 3B'I30K MiX KOHIICHTpalisMu Be Ta
Mn; 4) po3paxoBaHe piBHSHHS perpecii J03BOJISIE TMPOTHO3YBAaTH TUIBKU 3aralibHi
TEHJEHLIi 3MIHM KOHUEHTpauwii Be y ByruipbHOMYy IJIacTi Cs TMOJS  IIAXTH
«ITaBmorpaacbkay.
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macTi ¢42 maxtu «CramkoBay (Ykpaina) / YUepnobyk Onekcannp IBanoBud, Inikos
Banepiit BanepiiioBuu, Kozap Muxona AwntonoBuu, J[pemmak Onexcauap
CranicnaBosuu, Yeuens I1asiao Onerosuu // Innovations in education: prospects and
challenges of today : with the Proceedings of the 2nd International Scientific and
Practical Conference, (January 16-19, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 79-
104. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165963
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74. TmikoB B. B. Pe3ynbratu nerporpadiqHux A0ciiKeHb MeTadazanbTiB CepeTHbOro
[ToOyxoka (Ykpaina) / ImkoB Banepiit BanepiiioBuy, [pemmak Omnexcanap
CranicnaBosuu, Yeuens IlaBno Omerosuu // Intellectual education of students and
schoolchildren of the new generation : with the Abstracts of the Il International
Scientific and Practical Conference, January 22-24, 2024, Paris, France. — Paris, 2024,
— Pp. 53-75. — Pexxum poctymy : https://ir.nmu.org.ua/handle/123456789/166054

75. 3B'130K MK BMICTaMU T€pMaHIIO Ta MOTYKHICTIO BYT'UIBHOTO IJIAcTy c42 miaxTu
«CramkoBa» (Ykpaina)/ Yepnodbyk Onekcannp IBanoBuu, ImkoB Banepiii
BanepiitoBuy, Kozap Muxkona Auntonosuu, Jlpemmak Onexcannp CraHiciaBOBUY,
Yeuens [TaBno Onerosuy // Technologies in education in schools and universities :
with the Proceedings of the3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 111-136. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166053

76. T'eonoro-TexHoJOTi4Hl 0COOMMBOCTI ManoCOPOYMHCHKOTO Ha(TOTra30BOTO
ponoBumia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, KopoBsaka €Breniii
AmnaromiioBud, XoMmeHko Bomogumup  JIbBoBuu, Ilamenko  Oinexcanip
Amnatomiiiosuy, [Tamenko [Tasmo Cepriioud // Technologies in education in schools
and universities : with the Proceedings of the 3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 78-110. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166025

/7. TmkoB B. B. Teonoro-texHomoriuni ocobnuBocti  KavamiBchkoro
HadrorazokonaeHcatHoro ponaosuina (Ykpaina) / lmkoB Bainepiii BanepiiioBuu,
Kopossika €Breniii AnatomiioBu4, XoMmeHnko Bomomumup JIsBoBuu // Problems of
integration of education, science and business in globalization : with the Abstracts of
the V International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. — Sofia, 2024. - Pp. 89-119. - Pexum gocrymy
https://ir.nmu.org.ua/handle/123456789/166115

78. 3B's130K MiX BMICTaMHU T€pMaHII0 Ta MapraHillo y BYTUILHOMY IJIacTi ¢9 maxTu
«bnaronatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmak Onekcannp CraHicaaBOBUY,
Yeuens [TaBno Oaerosuu // Modern technologies and processes of implementation of
new methods : with the Proceedings of the 5th International Scientific and Practical
Conference (February 06 - 09, 2024) Madrid, Spain. — Madrid, 2024. — Pp. 92-118. —
Pexum noctymy : https://ir.nmu.org.ua/handle/123456789/166113

79. ImkoB B. B. Pe3ynbratu merporpadiyHuX JOCHTIIKEHD JACSIKUX OJIBIHOBHX METa
6a3anbTiB Cepennnoro [1ooyxxs (Ykpaina) / lmkos Banepiit Banepiitouy, pemmak
Ounekcanap CranicnmaBoBud, Yeuens ITaBno Onerosuu // Problems of integration of
education, science and business in globalization : with the Abstracts of the V
International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. —  Sofia, 2024. - Pp. 66-88. — Pexum pgoctymy
http://ir.nmu.org.ua/handle/123456789/166114

80. 3B'A30k MK BMICTaMHU I€pMaHil0 Ta CBUHIIO Y BYTUIBHOMY IUIAcTi €9 maxTu
«bnaromatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiitoBuu, Ko3zap Mukona AntoHoBuu, [Ipemmak Omnexcanap CraHiciaBOBUY,
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Yeuens I[TaBao Onerosuu // Old and new technologies of learning development in
modern conditions : with the Proceedings of the 6th International Scientific and
Practical Conference (February 13-16, 2024) Berlin, Germany. — Berlin, 2024. — Pp.
78-104. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/166159

81. ImkoB B. B. Pesynbratu merporpadiyHux AOCTIIKEHb IESKUX CEPILUTOBUX
kpuctanocinaniiB Cepeansoro [looyxoks (Ykpaina) / ko Banepiit BanepiiioBuuy,
Hpemmak Onexcanap CranicnaBosud, Yeuens [Taso Onerosud // Theory and practice
of the development of technical sciences : with the Abstracts of the VI International
Scientific and Practical Conference, February 12-14, 2024, Prague, Czech Republic. —
Prague, 2024, — Pp. 70-93. — Pexum JTOCTYY:
https://ir.nmu.org.ua/handle/123456789/166160

82. Imkor B. B. I'eonoro-texnosmoriudi ocobmuBocti KubunIiBcbkoro HadTOBOrO
ponosumia (Ykpaina) / ImkoB Banepiit BanepifioBuu, Koposska €preniit
Amnaromiiioud, Xomenko Bomomumup JIeBoBuu // Theory and practice of the
development of technical sciences : with the Abstracts of the VI International Scientific
and Practical Conference, February 12-14, 2024, Prague, Czech Republic. — Prague,
2024. — Pp. 94-125. — Pexum JOCTYILY:
https://ir.nmu.org.ua/handle/123456789/166161

83. [Ipo 3B's130Kk MiXK BMICTaMH T€pMaHIIO Ta HIKEIIO Y BYTUIbHOMY IUTAacTi ¢9 maxTu
«bnarogatna» (Ykpaina) / UYepHoOyk Omnekcanap IBanoBuu, ImkoB Banepiit
BanepiiioBuu, Ko3zap Mukona AntoHoBu4, [Ipemmak Omnekcanap CraHiclIaBOBUY,
Yeuens [1aBno Onerosuu // Professional development: theoretical basis and innovative
technologies : with the Proceedings of the 7th International Scientific and Practical
Conference (February 20-23, 2024) Paris, France. — Paris, 2024. — Pp. 97-123. -
Pexum noctymy : http://ir.nmu.org.ua/handle/123456789/166277

84. ImkoB B. B. Pesynprat mnerporpadiuHux AOCHIIKEHb NEIKUX MIPOKCEH-
ampi0onoBux kpuctanocnanuiB Cepennboro IloOyxoks (Ykpaina) / Imikos Banepiit
Banepiiiopnu, [lpemmak Omnekcanap CraniciaBoBud, Yewensb [laBimo Omnerosud //
Information technologies in education, technology and industry : with the Abstracts of
the VII International Scientific and Practical Conference, February 19-21, 2024,
Madrid, Spain. — Madrid, 2024. — Pp. 45-68. — Pexum gocrymy
http://ir.nmu.org.ua/handle/123456789/166292

85. Tmko B. B. T'eonoro-texHonoriuni ocoOauBOCTI  MaTaaxiBChbKOTo
HadrorazokonaeHcatHoro ponaosuia (Ykpaina) / lmkoB Banepiii BanepiiioBuy,
Kopossika €Breniii AnatomifoBuu, Xomenko Bomomumup JIsBoBuu // Information
technologies in education, technology and industry : with the Abstracts of the VII
International Scientific and Practical Conference, February 19-21, 2024, Madrid,
Spain. —Madrid, 2024. — Pp. 69-100. —  Pexum JOCTYTIY :
https://ir.nmu.org.ua/handle/123456789/166295

86. 3B'A30K repMaHIil0 13 30JIbHICTIO Ta «TOKCUYHUMHU» €JIEMEHTaMU y BYTUII Ha
NpuKIIaal miacta ¢S nois maxtu binarogatna 3axignoro Joub6acy / O. 1. UepHOOYK,
B. B. Imkos, €. C. Kosiii, M. A. Ko3zap, I1. C. [Tamenko, O. C. JIpemmnak // Haykosi
npaii JloHenpKoro HalioOHaJbHOrO TexHIYHOro yHiBepcurery. Cep.: I'ipHuuo-
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reosioriyda. — 2023. — Bun. 2 (30). — C. 68-79. — Pexum pgoctymy
http://ir.nmu.org.ua/handle/123456789/166297

87. 3B'SI30K repMaHiio i3 30JBHICTIO Ta «TOKCHYHUMK» €JIEMEHTaMH y BYTULT Ha
npuKIaAi miacta ¢S5 mois maxtu brmarogataa 3axigHoro Jorbacy / O. 1. UepHOOYK,
B. B. Imkos, €. C. Kosziit, M. A. Ko3zap, I1. C. ITamenxko, O. C. JIpemmaxk // Haykosi
npami  JIOHEBKOro HalliOHANBHOTO TexHIYHOro yHiBepcutery. Cep.: [ipHHYO-
reojjoriuna. — 2023. — Bum. 2 (30). — C. 68-79. — Pexum pgocrtymy
http://ir.nmu.org.ua/handle/123456789/166297

88. 3B's30k MIX BMICTaMHM TepMaHil0 Ta BaHAAII0 y BYTUIBHOMY IUIAacTi ¢9 MIaxTu
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcanap IBaHoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxkona Auntonosuu, Jpemmak Onexcannp CraHiciaaBOBUY,
Yeuens IlaBno Omerosuu // Priority areas of research in the scientific activity of
teachers: with the Proceedings of the 8th International Scientific and Practical
Conference (February 27 — March 01, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
30-57. — Pesxxum noctymy : http://ir.nmu.org.ua/handle/123456789/166311

89. ImkoB B. B. Pe3ynpraTn nerporpadiuHux JOCHIIKEHb IESIKUX KapOOHATU30BaHUX
oyiBiHOBUX MeTaba3ansTiB Cepennboro IloOyxoks (Ykpaina) / ImkoB Banepiii
Banepiiiopuu, [Ipemmak Omnekcanap CraniciaBoBud, Yewens [laBimo Omnerosud //
Information technologies and automation of learning in modern conditions : with the
Abstracts of the VIII International Scientific and Practical Conference, February 26-
28, 2024, Munich, Germany. — Munich, 2024. — Pp. 50-74. — Pexum moctymy :
http://ir.nmu.org.ua/handle/123456789/166312

90. ImkxoB B. B. I'eomoro-texnosoridai 0co0auBocTi MOHACTUPHIIIEHCHKOTO
HadroBoro pojoBuiia (Ykpaina) / lmkos Banepit BanepiitoBuu, Koposika €Breniii
Amnaromiiioud, Xomenko Bomomumup JIeBoBuu // Information technologies and
automation of learning in modern conditions : with the Abstracts of the VIII
International Scientific and Practical Conference, February 26-28, 2024, Munich,
Germany. —  Munich, 2024. - Pp. 75-108. - Pexum gocrymy :
https://ir.nmu.org.ua/handle/123456789/166313

91. Ilpo cTaTMCTUYHMI 3B'A30K MK BMICTaMH TE€PMaHII0 Ta XpOMY Y BYTUIbHOMY
macTi ¢9 waxtu «braarogatHay (Ykpaina) / UepnoOyk Onekcanap IBanoBuu, [mkos
Banepiii Banepiiiouu, Kozap Muxona AwntoHoBuu, J[pemmak Onexkcanap
CranicmaBoBuu, Yeuens IlaBno Onaerosuu Theoretical and practical aspects of the
development of science and education : with the Proceedings of the 9th International
Scientific and Practical Conference (March 05-08, 2024) Prague, Czech Republic. —
Prague, 2024. — Pp. 51-79. - Pexum JOCTYITy
https://ir.nmu.org.ua/handle/123456789/166372

92. ImkoB B. B. Pesynbrat merporpadiyHuxX AOCHIHKEHD MEIKUX KYMIHTTOHITOBHX
kpuctanocnaniiB Cepeaanoro [loOyxoks (Ykpaina) / IimkoB Banepiit BanepiiioBud,
Hpemmak Onekcanap CranicnaBoBud, Yeuens [laBmo OmeroBuu // Questions
regarding the problems of higher education : with the Abstracts of the IX International
Scientific and Practical Conference, March 04-06, 2024, Bordeaux, France. —
Bordeaux, 2024. — Pp. 81-105. — Pexum JOCTYTy
https://ir.nmu.org.ua/handle/123456789/166373
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93. TmkoB B. B. TI'eonoro-texnonoriudi ocobauBocti HoBoMHKOIATBCEKOTO
(MoBuaniBchkoro) HahTOra30KoHAEHCaTHOTO pojosuia (Ykpaina) / lmkos Banepiii
BanepiitoBuu, Kopossika €Breniit AnaromniitoBud, XomeHko Bomonumup JIsBoBu4 //
Questions regarding the problems of higher education : with the Abstracts of the 1X
International Scientific and Practical Conference, March 04-06, 2024, Bordeaux,
France. — Bordeaux, 2024. - Pp. 106-139. — Pexum pgoctymy :
https://ir.nmu.org.ua/handle/123456789/166374

94. T1po 3B's130K MK BMICTaMH I'eépMaHito Ta KOOAIbTy Y BYT'UJIbHOMY IIAcTi ¢9 MIaXTH
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcanap IBaHoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxkona AntonoBuu, Jpemmak Onexcannp CraHiciaaBOBUY,
Yeuens [1arno Onerosuu // Problems and prospects of modern science and education
. with the Proceedings of the 10th International Scientific and Practical Conference
(March 12-15, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 76-104. — Pexxum
noctymy : https://ir.nmu.org.ua/handle/123456789/166408

95. Imxos B. B. PesynbpTatn netporpadigyHux 10CHIHKEHD ASSIKUX KapOOHATH30BaHUX
MIPOKCEH-0JIBIHOBUX MeTaba3anbTiB Cepeanboro IloOyxoxs (Ykpaina) / Imikos
Banepiii BanepiiioBuu, Jlpemmak Oumnekcanap CranicnaBoBud, Yewens IlaBio
Omnerosuu // Global achievements and current trends in the development of science :
with the Abstracts of the X International Scientific and Practical Conference, March
11-13, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 53-77. — Pexum nocrtymy :
https://ir.nmu.org.ua/handle/123456789/166409

96. [1po 3B's130K M1k BMiCTaMH T€pMaHii0 Ta KOOAJIbTY Y ByTUJIbHOMY IUTACT1 C8B MIaXTH
«3axigHo-onbacbkay (Ykpaina) / UepnoOyk Onexcannp IBanoBuu, lmkos Banepiit
BanepiiioBuu, Ko3zap Mukomna AntoHoBu4, [pemmak Omnekcanap CraHiclIaBOBUY,
Yeyens I[laBmo Oneroswu // Advanced technologies for the implementation of
educational initiatives : with the Proceedings of the 11th International Scientific and
Practical Conference (March 19-22, 2024) Boston, USA. — Boston, 2024. — Pp. 50-
79. — Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/166464

97. Imuko B. B. Pe3ynbratu nerporpa@iuyHux AOCHIHKEHb IEIKUX CEPIUHU30BAHUX
MIPOKCEH-0JIBIHOBUX MeTaba3ansTiB Cepeanboro IloOyxoxs (Ykpaina) / Imkos
Banepiit BanepiiioBuu, [lpemmak Oumnekcanap CranicnaBoBuy, Yewens IlaBio
Onerosuu // Quality management in education and industry: experience, problems and
prospects : with the Abstracts of the XI International Scientific and Practical
Conference, March 18-20, 2024, Florence, ltaly. — Florence, 2024. — Pp. 69-94. —
Pexxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166465

98. Ilpo cratucTUYHMI 3B'A30K MK BMICTaMHU TE€PMaHII0 Ta XpOMY Y BYTUIBHOMY
miacTi c8B maxtu «3axigHo-/{onbackka» (Ykpaina) / UepnoOyk Onexcanmp
IBanoBuu, ImkoB Banepiit BanepiitoBuu, Kozap Mwukomna AntoHOBHY, Jlpermak
Onekcannp CraniciaaBouu, Yeuens IlaBmo Onerosuu // Modern thoughts on the
development of science: ideas, technologies and theories : with the Proceedings of the
12th International Scientific and Practical Conference (March 26-29, 2024)
Amsterdam, Netherlands. — Amsterdam, 2024. — Pp. 38-67. — Pexxum goctyny :
https://ir.nmu.org.ua/handle/123456789/166500
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99. Imko B. B. Pe3ynbratu merporpadiqHux MOCTIIKEHb NESIKUX MeTaaiaba3iB
Cepennboro IloOysxoks (Vkpaina) / lmkoB Banepiit BanepiiioBuy, /[pemmak
Onekcannp CranicnaBoBud, Yeuwenr Ilano Oseromu // Modern education —
accessibility, quality, recognition and problems : with the Abstracts of the XI
International Scientific and Practical Conference, March 25-27, 2024, Helsinki,
Finland. -  Helsinki, 2024. - Pp. 63-88. - Pexum pgoctymy :
https://ir.nmu.org.ua/handle/123456789/166502

100. Ishkov V.V., Kozii Ye.S. (2024). Geochemistry features of mercury in oils from
the deposits of the Dnipro-Donetsk depth. Mining Machines. Vol. 42. Issue 1. pp. 12-
29. https://doi.org/10.32056/KOMAG2024.1.2

101. YepnoOyx O.1., Imxos B.B., Ko3iii €.C., Ko3ap M.A., [Tamenko I1.C., [Ipemmak
0.C. (2023). 3B'130K repmaHito 13 30JIbHICTIO Ta K TOKCUYHUMI €JIEMEHTAMH y BYTLILII
Ha MPUKJIAIl acTa cs mois maxTtu brnarogatha 3axignoro Jlonbacy. Haykosi mparti
JIOHEIIbKOTO  HAIllIOHAJTBHOTO  TexHIYHoro yHiBepcuteTy. Cepis: «['ipHHYO-
reosorignay. 2(30). C. 68-79. https://doi.org/10.31474/2073-9575-2023-2-30-68-79
102. Tpodumenko JI. I1. JlocmixeHHs CTaHy BUBITPIOBaHHS T1PCHKHUX MOPIJ YKII Ha
BIJICIOHEHHSX mpaBoro Oepera p. JIHinpo Ta MoHacTtupcbhkoro octposa (M. [Himpo) /
Tpodumenko JlroboB IletpiBHa, [mkoBa €prenis BanepiiBna, I[mkoB Banepiit
BanepiitoBru // Social ways of training specialists in the social sphere and inclusive
education : with the Abstracts of the XIII International Scientific and Practical
Conference, April 01-03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 162-
168. — Pesxum moctymy : https://ir.nmu.org.ua/handle/123456789/166601

103. ImxoB B. B. I1po 38’430k Mixk TepMaHieM Ta MEPKYPIEM Y BYT1JIbHOMY IIaCTy C8B
maxtu «3axinHo-Jlonbaceka» (Ykpaina) / lmikos Banepiit BanepiitioBuu, YepHoOyk
Onekcanap IBanoBuu, Koane CaiTiana OnekcanapiBaa // Social ways of training
specialists in the social sphere and inclusive education : with the Abstracts of the XIII
International Scientific and Practical Conference, April 01-03, 2024, Prague, Czech
Republic. — Prague, 2024. - Pp. 135-161. — Pexum goctymy
https://ir.nmu.org.ua/handle/123456789/166600

104. Iiko B. B. Pe3ynbratu nerporpadiyHuX JTOCHIIKEHD IEIKUX XJIOPUTU30BAHUX
6azanbTiB Cepeannoro [1oOyxxs (Ykpaina) / ImkoB Banepiit BanepiitoBuy, pemmak
Onekcannp CranicnaBoBud, Yeuens IlaBio Omnerouu // Social ways of training
specialists in the social sphere and inclusive education : with the Abstracts of the XIII
International Scientific and Practical Conference, April 01-03, 2024, Prague, Czech
Republic. — Prague, 2024. - Pp. 108-134. — Pexum jgoctymy
https://ir.nmu.org.ua/handle/123456789/166598

105. 3B'A30Kk MK BMiCTaM{ T'€pMaHil0 Ta BaHAJAII0 y BYTUIbHOMY IJIACTi C8B LIaXTU
«3axigHo-/lonbacekay (Ykpaina) / UeprnoOyk Onexcanap IBanoBuu, lmkoB Banepiit
BanepiitoBuu, Kozap Muxona Antonosuu, J[pemmak Onexcannp CraHicaaBOBHUY,
Yeuens [1aBmo Onerosuu

106. [1po 3B'130K Mi’k BMICTAMH F'€PMAaHIIO Ta HIKEJIO Y ByTUIbHOMY I1JIaCTI C8B IIaXTU
«3axigHo-lonbacbka» (Ykpaina) / IlmkoB Banepiii BanepiiioBuu, YepHoOyk
Onekcannp IBanoBuu, Koszap Mukona AwntoHoBu4, [pemmak Omnekcanap
CranicnaBouu, Yewens IlaBmo Onerosuu // Actual problems of personality
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psychology in the modern world : with the Proceedings of the 14th International
Scientific and Practical Conference (April 09-12, 2024) Rome, Italy. — Rome, 2024. —
Pp. 65-95. — Pexxum poctymy : https://ir.nmu.org.ua/handle/123456789/166619

107. Imxo B. B. T'eomoro-texnonoriudai ocobmmBocti IlepekomniBchbKOTO
Ha(TOora3oKoHAeHcaTHOro pojoBuina (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemmak Onekcanap CranicimaBoBuy, Yedens IlaBmo Oneroswu // The latest
opportunities for learning, broadcasting and social developmen : with the Abstracts of
the XIV International Scientific and Practical Conference, April 08-10, 2024, Graz,
Austria. - Graz, 2024. - Pp. 72-100. - PexuM  JOCTYyILy :
https://ir.nmu.org.ua/handle/123456789/166620

108. Yepuooyk O. I. [Ipo crarucTuuHuil 3B’SI30K MIK T€pMaHIEM Ta apCEHOM Yy
BYyTUJIbHOMY TacTy c¢8B maxTu «3axigHo-/onbOacbka» (Ykpaina) / YepHoOyk
Ounexcanap IBanosuu, ImkoB Banepiit Banepiitouu // The latest opportunities for
learning, broadcasting and social developmen : with the Abstracts of the XIV
International Scientific and Practical Conference, April 08-10, 2024, Graz, Austria. —
Graz, 2024. — Pp. 101-127. — Pexum JOCTYITY '
https://ir.nmu.org.ua/handle/123456789/166621

109. ImkxoB B. B. TI'eonoro-texnomnoriuni ocobmuBocTi IIpokoneHKiBCHKOTO
HadToBoro ponoBuma (Ykpaina) / ImkoB Banepiit BanepiiioBuu, J[lpemmax
Omnekcannp CranicnaBoBud, Yevens [Tano Onerosuy // Trends in the development of
science and teaching methods : with the Abstracts of the XVI International Scientific
and Practical Conference, April 22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 61-
88. — Pexxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166739

110. YepuoOyk O. 1. 38’430k Mk repMaHieM Ta MapraHileM y BYT1JIbHOMY IIJIacTy C8B
maxtu «3axigHo-Jlondaceka» (Ykpaina) / UepnoOyk Onekcannp IBanoBud, lmikos
Banepiit Banepiitosuu // Trends in the development of science and teaching methods :
with the Abstracts of the XVI International Scientific and Practical Conference, April
22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 89-116. — Pexxum moctymy :
https://ir.nmu.org.ua/handle/123456789/166740

111. IIpo 3B'I30K MiXX BMICTaMU T'€pMaHIlO0 Ta CIPKU 3arajibHOi y ByTUIbHOMY ILJIACTI
c8B maxTH «3axigHo-Jlonbackka» (Ykpaina) / ImkxoB Banepiii BanepiiioBuy,
UepnoOyk Omnekcannp IBanoBu4, Ko3zap Mukona Antonosud, [pemmak Onexcanap
CranicmaBoBuu, Yeuensr ITaBmo Omnerosuu // Innovations in education: problems,
prospects and answers to today’s challenges : with the Proceedings of the 16th
International Scientific and Practical Conference (April 23-26, 2024) Zagreb, Croatia.
— Zagreb, 2024. — Pp. 82-113. — Pexxum JOCTYITY
https://ir.nmu.org.ua/handle/123456789/166735

112. Tlpo cTaTUCTUYHUHN 3B'SI30K MK BMICTaMU T€pMaHIIO0 Ta CBUHIIIO Y BYT1JIbHOMY
macTi c8B maxTtu «3axigHo-lonbacekay (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
UepnoOyk Onekcannp IBanoBuu, Ko3zap Mukona Aatonosud, [pemmak Onexcanap
CranicnaBouu, Yewenb IlaBmo Omnerosuu // New knowledge: strategies and
technologies for teaching young people : with the Proceedings of the 15th International
Scientific and Practical Conference (April 16-19, 2024) Lisbon, Portugal. — Lisbon,
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2024, — Pp. 95-126. — Pexum JTOCTYMY
https://ir.nmu.org.ua/handle/123456789/166747

113. TmkoB B. B. I'eonoro-texnonoriuai oco6muBocTi [Ipmmyiibkoro HadTOBOTO
ponoBuma (Ykpaina) / ImkoB Banepiii BanepiiioBuu, J[pemmak Oinekcanap
CranicmaBoBuu, Yeuens [TaBno Omerosuu // Innovative technologies in the field of
human services : with the Abstracts of the XV International Scientific and Practical
Conference, April 15-17, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 67-95.
— Pexxum moctymny : https://ir.nmu.org.ua/handle/123456789/166748

114. YepuooOyk O. 1. 38’30k Mk repMaHieM Ta MapraHileM y BYT1JIbHOMY ILJIaCTy C8B
maxtu «3axigHo-Jonbaceka» (Ykpaina) / Yepnodyk Onexcanap IBaHoBuu, lmkos
Banepiit Banepiiiosuu // Innovative technologies in the field of human services : with
the Abstracts of the XV International Scientific and Practical Conference, April 15-17,
2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 96-123. — Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166749

115. IIpo 3B'30K MiXX BMICTaMU T'€pMaHIlO Ta Mapratifo y ByruibHoMYy miacti c10B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YepnoOyk Onexcanap
IBanoBuy, Ko3ap Mukona Antonosud, [pemmnak Onekcanap CraniciaBoBuy, Yeuenb
ITaBmo Onerosuu // The latest technologies in the development of science, business
and education : with the Proceedings of the 17th International Scientific and Practical
Conference (April 30-May 03, 2024) London, Great Britain. — London, 2024. — Pp. 97-
128. — Pesxum noctymy : https://ir.nmu.org.ua/handle/123456789/166809

116. ImxoB B. B. Teonoro-rexHosoriuni 0coOaMBOCTI  PagueHKIBHKOTO
HadrorazoBoro pojosuima (Ykpaina) / lmkxoB Banepiit BanepiitoBuu, Jlpemmak
Ounekcanap CranicnaBoBud, Yeuens [laBno Omerosuu // Modern problems of the
environment, youth and the new generation : with the Abstracts of the XVII
International Scientific and Practical Conference, April 29-May 01, 2024, Zagreb,
Croatia. — Zagreb, 2024. — Pp. 102-131. - Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166810

117. YepnoOyk O. 1. IIpo 3B’430K MK IepMaHIeEM Ta MOTY>KHICTIO Yy BYTUIbHOMY
miacty c8B maxTH «3axigHo-JlonOackkay (Ykpaina) / YepHoOyk Onekcanap
IBanoBuy, ImkoB Banepiit BanepiitoBny, ManapikeBuu Bacune Mukonaiiouy //
Modern problems of the environment, youth and the new generation : with the
Abstracts of the XVII International Scientific and Practical Conference, April 29-May
01, 2024, Zagreb, Croatia. — Zagreb, 2024. — Pp. 132-160. — Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166812

118. IIpo 3B'130Kk MK BMICTaMH T€pMaHil0 Ta KOOaJIbTy y ByriibHOMY Iuiacti cl10B
maxtu «CramrkoBa» (Ykpaina) / ko Banepiit BanepitioBuu, YeproOyk Onexcanap
IBanoBuuy, Kozap Mukona Aatonosud, [[pemmak Onexcanap CraniciaBoBud, Yedenb
[TaBno Onerosuu // Modern challenges: trends, problems and prospects development :
with the Proceedings of the 18th International Scientific and Practical Conference
(May 07-10, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 78-110. —
Pexum noctymy : https://ir.nmu.org.ua/handle/123456789/166852

119. TmkoB B. B. [TI'eosnoro-rexHosnoriuni o0coOauBOCTI Po3manHiBChbKOTo
HadTorazokonaeHcatHoro ponosuina (Ykpaina) / lmko Bainepiii BanepiiioBuy,
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Jpemmak Onexcanap CranicnaBoBud, Yeuens I1aBiao Onerosud // Actual scientific
ideas of the development of the latest technologies : with the Abstracts of the XVIII
International Scientific and Practical Conference, May 06-08, 2024, Lisbon, Portugal.
—Lisbon, 2024. — Pp. 68-97. — Pexum JOCTYTY :
https://ir.nmu.org.ua/handle/123456789/166853

200. YepnoOyx O. L. IIpo ctaTucTuyHuUil 3B's130K M>K BMICTaMU F€PMaHI0 Ta MEPKYPIIO
y ByrinbHOMY macti ¢l0B maxtu «CramkoBa» (Ykpaina) / UepnoOyk Onekcanmip
IBanoBuu, Imkoe Banepiit Banepitiouu, Ilamenko IlaBmo Cepritiosuu // Actual
scientific ideas of the development of the latest technologies : with the Abstracts of the
XVIII International Scientific and Practical Conference, May 06-08, 2024, Lisbon,
Portugal.  —Lisbon, 2024. - Pp. 98-126. - Pexum  gocrymy :
https://ir.nmu.org.ua/handle/123456789/166854

201. ImkxoB B. B. TI'eomoro-texnomnoriuai oco0muBocTi CepeaHsaKiBChKOIo
HadrorazokonaeHcatHoro ponaosuina (Ykpaina) / lmkoB Bainepiii BanepiiioBuu,
Jpemmak Onekcanap CraniciaaBoud, Yeuens [Taiio Onerosud // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 89-119. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166865

202. 3B'130K M BMICTaMH T€pPMaHIIO Ta HIKENIO y BYribHOMY IuiacTi cl0B maxTu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Ounekcanap
IBanoBuy, Kozap Mukona AntonoBud, [pemmak Onexkcanap CraniciaBoBud, Yedenb
[Taio Onerosuu // Creative business management and implementation of new ideas :
with the Proceedings of the 19th International Scientific and Practical Conference
(May 14- 17, 2024) Tallinn, Estonia. — Tallinn, 2024. — Pp. 74-106. — Pexxum noctymy
- https://ir.nmu.org.ua/handle/123456789/166864

203. YepnoOyk O. 1. [Ipo 3B'a30K MIXK BMICTaMH T€pMaHii0 Ta PTOPY Y BYTUIbHOMY
macTi ¢10B maxtu «CramkoBay (Ykpaina) / UepnoOyk Onekcanap [BanoBuy, [mkos
Banepiit BanepiiioBuu, Ilamenko IlaBno Cepriviosuu // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 120-149. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166866
204. IIpo cTaTUCTUYHUH 3B'SA30K MK BMICTaMH T€pMaHil0 Ta BaHAII0 y BYTUTLHOMY
miacTi ¢10B maxTtu «CramkoBa» (Ykpaina) / [mkoB Banepiit BanepiiioBuy, YepHoOyk
Onekcanap IBanoBuu, Kozap Mukona AnToHOBHY, [pemmak OiekcaHap
CranicnaBosuu, Yeuens [TaBno Omnerosuu // Trends in the development of quality
training of future specialists : with the Proceedings of the 20th International Scientific
and Practical Conference (May 21-24, 2024) Oslo, Norway. — Oslo, 2024. — Pp. 79-
112. — Pesxxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166930

205. ImxoB B. B. Teonoro-texnomoriuni ocobmuBocti  CoJIOXiBCHKOTO
ra3okoHjieHcaTHOTO pojoBuiia (Ykpaina) / [mkoB Banepiit BanepiitoBuy, Jlpemimak
Omnekcanap CranicnaBoBuy, Yeuens IlaBno Onerosuu // Problems of solving global
problems of humanity : with the Abstracts of the XX International Scientific and
Practical Conference, May 20-22, 2024, Athens, Greece. — Athens, 2024. — Pp. 120-
150. — Pesxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166934
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206. ImkoB B. B. IIpo ctaTucTiyHui 3B'130K MK BMICTaMU T€pMaHi0 Ta OepuiIiio y
ByritbHoMy TuiacTi clOB maxtu «CramkoBay (Ykpaina) / ImkxoB Banepiit
Banepiiiopuu, UepHoOyk Omnexcannp IBanoBuu, Ilamenko IlaBmo Cepriiiouy //
Problems of solving global problems of humanity : with the Abstracts of the XX
International Scientific and Practical Conference, May 20-22, 2024, Athens, Greece. —
Athens, 2024. — Pp. 151-180. — Pexum JOCTYIIY '
https://ir.nmu.org.ua/handle/123456789/166938

207. 3B'130K Mk BMICTaMH T'€pMaHil0 Ta XpOMYy Yy BYTiIbHOMY Iuiacti cl0B maxTu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Omnexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmnak Onexkcanap CraniciaBoBud, Yevenb
[Taio Onerosuu // Innovative solutions in public communications and international
relations : with the Proceedings of the 21st International Scientific and Practical
Conference (May 28-31, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 75-108. — Pexxum
noctymy : https://ir.nmu.org.ua/handle/123456789/167021

208. ImkoB B. B. [Ipo cratucTuyHuii 3B'A30K MK BMICTaMU T€PMaHIIO Ta apCceHy y
ByruibHOMy Tutacti c¢l0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
Banepiiiobuu, YepnoOyk Omnexcannp IBanosuu, Ilamenko IlaBmo Cepriiiouy //
Theoretical methods of research of the latest problems : with the Abstracts of the XXI
International Scientific and Practical Conference, May 27-29, 2024, Prague, Czech
Republic. — Prague, 2024. - Pp. 155-185. - Pexum pgoctymy :
https://ir.nmu.org.ua/handle/123456789/167026

209. ImkoB B. B. I'eonoro-texnosoriuni oco6muBocTi CodiiBCcbKkoro HahTOBOIO
ponoBuia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, [lpemmak Onexcaniap
CranicnaBosnu, Yeuens ITaBno Onerosuu // Theoretical methods of research of the
latest problems : with the Abstracts of the XXI International Scientific and Practical
Conference, May 27-29, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 186-
216. — Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/167032

210. TIpo 3B'sI30K MK BMICTaMHM I'€pPMaHIO Ta CBHUHLIO y BYriibHOMY Ijacti cl0B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YepaoOyk Onexcanap
IBanoBMyY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBuy, Yevenb
[TaBno Onerosuy // Actual problems in education and introduction of new technologies
- with the Proceedings of the 22nd International Scientific and Practical Conference
(June 04-07, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 80-113. — Pexum
noctymy : http://ir.nmu.org.ua/handle/123456789/167056

211. TmxoB B. B. Ilpo craTucTu4HMii 3B'I30K MK BMICTaMU TE€pPMaHil0 Ta CIPKH
3arajabHO1 y ByruibHOMY 1uiacTi ¢10B maxTtu «CramkoBay (Ykpaina) / [mkoB Banepiit
Banepiiiopuu, UepnoOyk Omekcanap IBanosuu, Ilamenko IlaBmo CepriiioBuy //
Methodology and organization of scientific research : with the Abstracts of the XXII
International Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany.
- Berlin, 2024. — Pp. 133-163. — Pexum JOCTYITY
http://ir.nmu.org.ua/handle/123456789/167057

212. TmkoB B. B. Teonoro-texHosoriudi oco0auBocTi CyX0o1011BCHKOTO
HadTorazokonaeHcatHoro ponosuina (Ykpaina) / lmkos Bainepiii BanepiiioBuy,
Hpemmak Onexcannp CraniciaBoBud, Yeuens [TaBno Onerosuu // Methodology and
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organization of scientific research : with the Abstracts of the XXII International
Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany. — Berlin,
2024. — Pp. 164-194. — Pexum JOCTYITY '
http://ir.nmu.org.ua/handle/123456789/167058

213. IIpo 3B's130K MK BMICTaMU T€pPMaHii0 Ta MOTYKHICTIO BYT'UIbHOTO miacTy cl0B
maxtu «CramkoBay (Ykpaina) / lmikoB Banepiii BanepiiioBud, YepHoOyk Onekcanap
IBanoBuu, Kozap Mukona Aatonosud, J{pemmnak Onexcanap CranicinaBoBuy, Yeuenb
[TaBno Onerosuu // World ways and methods of improving outdated theories and
trends : with the Proceedings of the 23rd International Scientific and Practical
Conference (June 11-14, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp. 64-97. — Pexxum
nocrymy : https://ir.nmu.org.ua/handle/123456789/167106

214. TmixoB B. B. Ilpo reonoro-rexHonorigydi oco0auBocTi CxiIHO-XapKiBIIIBCHBKOTO
ra3okoHjieHcaTHOro pojosuina (Ykpaina) / ImikoB Banepiii BanepiitoBuu, bepe3nsik
Onena OnekcanapiBua, Yewens IlaBao Onerosuu // The current state of the
organization of scientific activity in the world : with the Abstracts of the XXIII
International Scientific and Practical Conference, June 10-12, 2024, Madrid, Spain. —
Madrid, 2024, — Pp. 134-165. — Pexum
noctymy :http://ir.nmu.org.ua/handle/123456789/167107

215. ImxoB B. B. CtaTucTuyHuil 3B'130K MIK BMICTaMU F€pMaHIIO Ta 30JBHICTIO Y
ByruibHOMy Tutacti c¢l0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
BanepiitoBny, YepnoOyk Ounekcanap IBanosuu, Ilamenko Ilasno Cepritiouu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid, Spain. — Madrid, 2024. — Pp. 166-196.— Pexum mpoctymy :
http://ir.nmu.org.ua/handle/123456789/167108

216. 3B'130K MIX BMICTaMHU T'€pPMaHII0 Ta XpOMY Yy BYTUIBHOMY IUIacTl €5 MIaXTH
«ITaBnorpancekay» (Ykpaina) / llukos Banepiit BanepiitoBuu, YepHoOyk Onekcanap
IBanoBuY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBud, Yevenb
[TaBno Onerosuu // Technologies of scientists and implementation of modern methods
. with the Proceedings of the 24th International Scientific and Practical Conference
(June 18-21, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 88-121. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167173

217. TImkoB B. B. T'eomoro-texnomoriuni ocobmuBocTi TamamaiBchKoro
ra3okoHjieHcaTHOro pojosuina (Ykpaina) / ImikoB Banepiii BanepiitoBuu, bepesnsik
Ounexcanap Onekcanaposud, Ueuens [Tasmo Onerosuy // Modern technologies among
us in the environment : with the Abstracts of the XXIV International Scientific and
Practical Conference, June 17-19, 2024, Rome, Italy. — Rome, 2024. — Pp. 112-143.—
Pexum goctymy : https://ir.nmu.org.ua/handle/123456789/167174

218. Imko B. B. [Ipo cTraTucTuunmii 3B'130K MiK BMICTaMHU T€pMaHil0 Ta OCpUIIiio y
ByriibHoMy Tiacti ¢5 maxrtu «IlaBnorpanceka» (Ykpaina) / I[mkoB Banepiit
Banepiiiouu, UepHoOyk Omnexcanap IBanosuu, Ilamenko ITaBmo Cepriiiouy //
Modern technologies among us in the environment : with the Abstracts of the XXIV
International Scientific and Practical Conference, June 17-19, 2024, Rome, Italy. —
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Rome, 2024, — Pp. 144-174. — Pexum JOCTYTY
https://ir.nmu.org.ua/handle/123456789/167175

219. ImxoB B. B. I'eonoro-rexHomoriuni ocobmmBocti TpocTsiHEebkoro HadhTOBOTO
pomouma (Ykpaina) / ImkxoB Banepiit BanepiiioBuu, bepesnsk Omnekcanap
Omnekcannposud, Yeuens [TaBmo Onerosuu // Problems with distance learning and
ways to solve them : with the Abstracts of the XXV International Scientific and
Practical Conference, June 24-26, 2024, Prague, Czech Republic. — Prague, 2024. —
Pp. 89-120. — Pexxum poctymy : https://ir.nmu.org.ua/handle/123456789/167221

220. ImxoB B. B. I'eonoro-texHosoridydai ocobiuBocTi TypyTHHCBKOTO Ha(TOBOTO
ponoBumia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, bepesnsk Omnexcanap
Onexkcanaposud, Yeuens I1aBno Onerosuy // Innovations in modern education: local
and global context: with the Abstracts of the XXVI International Scientific and
Practical Conference, July 01-03, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp.
37-68. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167226

221. ImxoB B. B. TI'comoro-rexHojoridui ocoOIMBOCTI  XyXPSHCHKOTO
HagTorazokoHaeHcatHoro pojosuiia (Ykpaina) / ImkoB Banepiii BamnepiioBuy,
bepesnsk Onena OnekcanapiBaa, Yedens [TaBno Onerosuu // Scientific research: a
paradigm of innovative development of society : with the Abstracts of the XXVII
International Scientific and Practical Conference, July 08-10, 2024, Lisbon, Portugal.
— Lisbon, 2024. — Pp. 30-61. — Pexum JOCTYITY
- https://ir.nmu.org.ua/handle/123456789/167297

222. TmkoB B. B. I'eosoro-rexHosoriuni 0co6auBocTi YepBOHO3asIpChKOTO Ta30BOTO
ponoBuiia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, bepesnsk Omnekcanap
Ounexcanaposuuy, Yeuess [Tasio Onerosud // Development of science in the conditions
of deepening European integration processes : with the Abstracts of the XXVIII
International Scientific and Practical Conference, July 15-17, 2024, Rome, Italy. —
Rome, 2024. - Pp. 78-108. - Pexum JOCTYITY
- http://ir.nmu.org.ua/handle/123456789/167336

223. ImkoB B.B., backesnu O.C., Kosiii €.C., Ipemmak O.C., ITamenko I1.C., Kozap
M.A., Kac’ssaenko T.M. (2024). Oco611MBOCTI 3MiHM TOHKOI KPUCTATIYHOI CTPYKTYPH
kBapiyy CHHSBCHKOTO pPOJOBHUIIA TPAHITIB MiJ BIUIMBOM OYpOBHOYXOBHUX
po06iT. 30ipHUK HayKOBHUX npaub HI'Y. Neo 76. C. 142-
157. https://doi.org/10.33271/crpnmu/76.142

224. TmxoB B.B., Ko3iii €.C., YeproOyk O.1., [Tamenxko I1.C., Ko3zap M.A., Ipemmaxk
0.C. (2024). ITpocTopoBHii pO3MOILI T€PMaAHIIO Y ByTUIBHOMY IIIACTI C7" MOJIS MaXTH
«IlaBnorpancekay. 30ipauKk ~ HaykoBux  mpars HIY.  Ne76. C.  158-
172. https://doi.org/10.33271/crpnmu/76.158

225. OcobIMBOCTI PO3MOLTY Ta 3B’SI3Ky T€PMaHiI0, 30JbHOCTI Ta OEpUIIito y BYTLILI
iacta ¢5 noss maxtu «bmaromataa» / B. B. Imkos, €. C. Kosiit, O. 1. UepHoOyk,
M.A. Koszap, I1. C.ITamenko, O. C. Jpemmak // TexHomorii i mpoiecu y TipHUITBI Ta
OyIIBHMIITBI : 30ipKa Te3 HayKOBO-IpakTU4YHOi KoH(pepenuii. — Jlyupk @ JIBH3
«JoHHTY», 2024. — C. 9-17. — Pexxum JOCTYITy
http://ir.nmu.org.ua/handle/123456789/167503
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226. BrimuB 6ypoBHOYXOBUX POOIT HAa pO3MIpH €JIeMEHTapHOI KOMIPKH KPUCTATIYHOT
rpaTtku kBapity CuHSBCHKOTO pojaoBwuia rpaHiTis / B. B. Imkos, O. C. backesuy, €. C.
Koziit, O. C. JIpemmak, T. M. Kac’saenko // TexHosorii 1 mpoiiecu y TIpHUIITBI Ta
OymiBHHMNTBI : 30ipKka Te3 HAyKOBO-TPAKTUYHOI KoH(pepenmii. —  JIyIpk :
JABH3 «1oaHTVY», 2024. — C. 22-31. — Pexum JIOCTYIIY:
http://ir.nmu.org.ua/handle/123456789/167504

227. CTaTUCTHYHUHN 3B'130K MK BMICTaMU OEpHITIIO Ta CIPKHU 3araJIbHOI y BYT1JILHOMY
wiacti ¢5 maxtu «IlaBnorpagceka» (Ykpaina) / Imko Banepiit BanepitioBuy,
[Tamenko IlaBno CepriiioBuy, Ko3ap Mukona AurtoHoBuu, Jlpemmak Onexcanip
CranicnaBosuu, Yeuens [1aBno Omnerosuu // Methodological aspects of education:
achievements and prospects : with the Proceedings of the XXXI International Scientific
and Practical Conference (August 06 — 09, 2024) Rotterdam, Netherlands. —
Rotterdam, 2024. — Pp. 44-80. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167655

228. ImkxoB B. B. I'eonoro-texHosmoriudi oco0auBocTi SpommiBchkoro Ha(TOBOroO
pomoBumia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, bepe3nsk Omena
Onekcannpisaa, YUeuens [TaBmo Onerosud // Problems of training a modern specialist:
theory, history, practice: with the Abstracts of XXXI International Scientific and
Practical Conference, August 05-07, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 55-85.
— Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167656

229. TmkoB B. B. 3B'a30K MK BMICTaMH apCeHy Ta CIPKH 3arajibHOi y BYT1JIbHOMY
wiacti ¢5 maxtu «[laBnorpaaceka»y (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
Hpemmak Onekcanap CranicnaBosud, [lamenko ITasno CepritioBuu // Problems of
training a modern specialist: theory, history, practice : with the Abstracts of XXXI
International Scientific and Practical Conference, August 05-07, 2024, Sofia, Bulgaria.
— Sofia, 2024. — Pp. 86-117. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167657

229. TmkoB B. B. 3B's130k Mk BMicTaMu (PTOpY Ta CIpKH 3arajibHOi y BYTiITBHOMY
miacti ¢S5 maxtu «llaBmorpaaceka» (Ykpaina)/ ImkoB Banepiii BanepiiioBuy,
Hpemmak Omnekcanap CraniciaaBoud, [lamenko IlaBmo CepriiioBuu // Actual
problems of professional education: experience and prospects : with the abstracts of
XXXIlI  International  Scientific and  Practical  Conference,  Munich,
Germany (August 12-14, 2024). — Munich, 2024. — Pp. 48-79. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167746

230. ImkxoB B. B. OcHoBHi ocobmuBocTi OymoBu 3axigHO-XapKiBIIIBCHKOTO
HadrorazokonaeHcaTHoro poxoBuma (Ykpaina) / ImkxoB Banepiit BanepiiioBuy,
bepesusik Onena OnekcanapiBaa, Yeuens [TaBno Omerosuu // Actual problems of
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Abstract:

The rise of digital twin technology marks a significant advancement in urban
planning and environmental management. This article explores how digital twins,
when integrated with artificial intelligence (Al) and the Internet of Things (IoT), enable
accurate simulation and prediction of environmental hazards, including air pollution,
flooding, and heatwaves. By creating virtual replicas of urban systems, digital twins
provide real-time insights, enhance risk assessment, and facilitate proactive disaster
mitigation strategies. While challenges such as data integration and computational
resource demands persist, the potential for improving urban resilience and
sustainability is immense. Insights from Zhang and Lee (2022) underscore the
transformative role of Al-driven technologies in urban development.

Keywords:

Digital twin, urban resilience, environmental hazards, disaster mitigation, Internet
of Things, artificial intelligence

1. Introduction

As urbanization accelerates, cities face increasing threats from environmental
hazards such as extreme weather events, pollution, and infrastructure strain. These
challenges necessitate innovative tools for monitoring, predicting, and mitigating risks.
Digital twin technology has emerged as a game-changer, offering virtual replicas of
urban systems that integrate real-time data and advanced analytics.

Digital twins enable urban planners and policymakers to simulate complex
environmental scenarios, identify vulnerabilities, and implement data-driven
interventions. The fusion of Al and loT within digital twins enhances their predictive
and decision-making capabilities, providing cities with a robust framework for
managing environmental risks. Zhang and Lee (2022) emphasize the critical role of Al
in urban planning, highlighting its potential to revolutionize environmental
management strategies.
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This paper examines the applications of digital twin technology in predicting and
mitigating environmental hazards, exploring its benefits, challenges, and implications
for sustainable urban development.

2. Digital Twin Technology: An Overview

Digital twins are dynamic, data-driven models that mirror the physical attributes
and behaviors of real-world systems. In the context of urban environments, digital
twins integrate data from 10T devices, sensors, and geospatial technologies to create a
comprehensive representation of city systems, including buildings, transportation
networks, and environmental processes.

The core strength of digital twins lies in their ability to simulate various scenarios,
enabling stakeholders to assess the impact of potential environmental events. For
instance, a city can use a digital twin to model the effects of a hypothetical flood,
analyzing which areas are most vulnerable and testing mitigation strategies such as
Improved drainage systems or emergency response plans.

Machine learning algorithms embedded in digital twins further enhance their
functionality by identifying patterns, optimizing resource allocation, and improving
long-term urban planning strategies.

3. Applications in Predicting Environmental Hazards
Digital twins excel in predicting environmental hazards by combining real-time
data with advanced analytics. Key applications include:

3.1 Air Quality Management

Air pollution is a significant challenge in urban areas, impacting public health and
quality of life. Digital twins equipped with loT-enabled air quality sensors can monitor
pollutant levels across a city in real time. Predictive models within these systems
forecast pollution trends, enabling authorities to implement timely measures such as
traffic restrictions or industrial emission controls.

3.2 Flood Prediction and Mitigation

Flooding poses a recurrent risk to cities, exacerbated by climate change and urban
sprawl. Digital twins simulate hydrological processes by integrating data from rainfall
sensors, topographical maps, and drainage networks. These simulations help identify
flood-prone areas, optimize drainage systems, and develop evacuation plans, reducing
the human and economic toll of flooding.

3.3 Urban Heat Island Effect

The urban heat island (UHI) effect, where cities experience higher temperatures
than surrounding rural areas, threatens urban sustainability and public health. Digital
twins model heat distribution across a city, considering factors such as land cover,
building density, and vegetation. These insights guide urban greening initiatives,
reflective material usage, and improved building design to mitigate UHI impacts.
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4. Challenges and Limitations

While digital twins offer transformative potential, several challenges hinder their
widespread adoption:

e Data Integration: Urban systems generate diverse datasets that vary in format,
resolution, and source. Integrating these datasets into a unified digital twin requires
advanced data processing capabilities.

e High Computational Demands: The real-time operation of digital twins
necessitates significant computational resources, posing challenges for resource-
constrained municipalities.

e Model Accuracy and Reliability: The accuracy of digital twins depends on the
quality and granularity of input data. Insufficient or outdated data can lead to flawed
predictions, undermining stakeholder trust.

e Ethical and Privacy Concerns: Collecting real-time data on urban systems often
involves monitoring human activities, raising concerns about privacy and data security.

Addressing these challenges requires collaboration between technology
developers, policymakers, and urban planners to establish robust frameworks for data
governance, resource allocation, and stakeholder engagement.

5. Implications for Urban Resilience and Sustainability

The integration of digital twin technology into urban planning holds profound
implications for building resilient and sustainable cities. By enabling precise risk
assessment and proactive intervention, digital twins reduce the socioeconomic impacts
of environmental hazards. They also support long-term sustainability goals by
optimizing resource use and minimizing environmental footprints.

For instance, cities can use digital twins to design energy-efficient infrastructure,
monitor water usage, and enhance waste management systems. These capabilities align
with global sustainability initiatives such as the United Nations’ Sustainable
Development Goals (SDGs), particularly Goal 11: Sustainable Cities and
Communities.

Furthermore, digital twins foster participatory urban governance by providing
stakeholders with accessible, transparent data. This collaborative approach ensures that
environmental management strategies are inclusive and equitable.

6. Conclusion

Digital twin technology represents a paradigm shift in urban environmental
management, offering unparalleled capabilities in predicting and mitigating
environmental hazards. By combining real-time data with Al-driven analytics, digital
twins empower cities to enhance resilience and sustainability.

Zhang and Lee (2022) underscore the transformative potential of Al-driven
approaches in urban planning, a perspective that aligns with the objectives of digital
twin applications. Addressing challenges related to data integration, computational
demands, and ethical considerations will be crucial for maximizing the impact of
digital twin technology in urban contexts.
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Through continued innovation and collaboration, digital twins can serve as a
cornerstone of sustainable urban development, ensuring that cities remain livable and
resilient in the face of environmental challenges.
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Abstract:

Computer vision, a pivotal subset of artificial intelligence, has seen rapid
advancements in recent years, primarily due to the integration of machine learning
techniques. This paper examines the role of machine learning in enhancing computer
vision processing, focusing on applications in environmental monitoring, industrial
automation, and healthcare diagnostics. Machine learning enables unprecedented
accuracy, efficiency, and scalability in image recognition and processing tasks by
utilizing methods such as convolutional neural networks (CNNs) and generative
adversarial networks (GANSs). The study also discusses the challenges of deploying
machine learning in real-world scenarios, including data biases, computational costs,
and ethical considerations. Insights from He et al. (2024) provide a foundation for
understanding the intersection of policy, governance, and machine learning-driven
innovation in computer vision.

Keywords:

Computer vision, machine learning, convolutional neural networks, generative
adversarial networks, artificial intelligence, image recognition

1. Introduction

The field of computer vision has experienced significant growth due to the
proliferation of machine learning technologies. With applications spanning
environmental monitoring, industrial automation, and medical diagnostics, computer
vision relies on advanced algorithms to extract meaningful information from images
and videos. Machine learning, particularly deep learning, has revolutionized this
domain by enabling systems to process and interpret visual data with remarkable
precision.

He et al. (2024) highlight the role of policy and governance in shaping
technological advancements, emphasizing the need for robust frameworks to support
the integration of machine learning into critical sectors. This paper explores the
transformative impact of machine learning on computer vision processing, with a focus
on practical applications, technical challenges, and future prospects. By analyzing
current methodologies, this study aims to provide a comprehensive overview of how
machine learning is enhancing computer vision’s capabilities and addressing its
limitations.
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2. Advancements in Machine Learning for Computer Vision

Machine learning, particularly deep learning techniques, has significantly
enhanced computer vision's ability to perform tasks such as object detection, image
segmentation, and activity recognition. Among these techniques, convolutional neural
networks (CNNSs) are perhaps the most influential, owing to their capability to analyze
spatial hierarchies within images. CNNs have been widely adopted for applications
such as facial recognition, medical imaging, and environmental monitoring.

For instance, in environmental applications, CNNs have been used to analyze
satellite imagery for deforestation, urbanization, and climate impact assessments.
These models enable precise detection of changes in land use and vegetation cover,
providing critical insights for policymakers and environmental managers. Similarly, in
healthcare, CNNs have revolutionized diagnostic imaging by enabling automated
detection of diseases such as cancer and diabetic retinopathy with accuracy surpassing
that of human experts.

Generative adversarial networks (GANSs) represent another breakthrough in
computer vision. By using a dual-model framework comprising a generator and a
discriminator, GANSs can produce highly realistic synthetic images. This capability has
been leveraged in applications ranging from medical imaging to creative industries,
where GANSs generate synthetic training data or simulate rare medical conditions to
enhance diagnostic tools. However, the potential for misuse, such as creating
deepfakes, highlights the ethical considerations surrounding GAN deployment.

3. Applications of Enhanced Computer Vision Processing

The integration of machine learning in computer vision has facilitated
advancements across various domains. In industrial automation, computer vision
systems powered by machine learning enable real-time quality control, defect
detection, and predictive maintenance. These systems reduce reliance on manual
inspection processes, thereby increasing efficiency and lowering costs.

In environmental monitoring, machine learning-driven computer vision systems
analyze drone and satellite imagery to detect ecological anomalies, track wildlife, and
monitor natural disasters. Such applications are crucial for addressing challenges posed
by climate change and biodiversity loss. For example, real-time analysis of wildfire
spread patterns using computer vision aids in deploying targeted firefighting efforts,
minimizing damage to ecosystems and communities.

In healthcare, machine learning enhances diagnostic imaging by enabling the
automated detection of abnormalities in X-rays, MRIs, and CT scans. This reduces the
workload on healthcare professionals while improving diagnostic accuracy. Moreover,
computer vision applications extend to telemedicine, where real-time image analysis
facilitates remote consultations and treatment planning.

He et al. (2024) emphasize that integrating machine learning into these sectors
requires strong policy support to ensure ethical and equitable applications, particularly
in areas with limited access to advanced technologies.
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4. Challenges and Ethical Considerations

Despite its numerous advantages, the deployment of machine learning in computer
vision is not without challenges. Data quality and biases remain significant hurdles.
Machine learning models require large, diverse datasets to achieve high accuracy and
generalizability. However, many datasets suffer from biases that can lead to skewed
results, particularly in applications like facial recognition, where demographic
Imbalances have resulted in discriminatory outcomes. Addressing these issues requires
rigorous dataset curation and the development of fairness-aware algorithms.

Computational costs are another challenge. Training and deploying advanced
models like CNNs and GANs require substantial computational resources, which can
limit their accessibility to organizations with limited budgets. Cloud-based platforms
and open-source initiatives can alleviate some of these constraints, but the cost barrier
remains significant.

Ethical considerations also play a critical role in the adoption of machine learning
in computer vision. Applications such as surveillance and facial recognition raise
concerns about privacy and misuse. Establishing clear regulatory frameworks and
promoting transparency in model development are essential to mitigate these risks. He
et al. (2024) underscore the need for governance structures that balance technological
innovation with ethical accountability.

5. Policy Recommendations and Future Prospects

To maximize the benefits of machine learning in computer vision, targeted policy
interventions are required. Governments should invest in data infrastructure and
computational resources to support the development and deployment of machine
learning models. Collaborations between public and private sectors can facilitate
access to high-quality datasets and advanced tools.

Furthermore, regulatory frameworks must prioritize fairness, transparency, and
accountability in machine learning applications. Policies should include provisions for
auditing algorithms, ensuring that they do not perpetuate biases or compromise
privacy. International standards can also play a role in harmonizing ethical guidelines
across borders.

Looking forward, advancements in explainable Al (XAI) could address concerns
about the interpretability of machine learning models, making them more accessible to
non-technical stakeholders. Additionally, the integration of quantum computing with
machine learning holds promise for overcoming computational limitations, enabling
faster and more efficient processing of complex visual data.

6. Conclusion

Machine learning has undeniably revolutionized computer vision, enhancing its
capabilities across diverse applications such as environmental monitoring, industrial
automation, and healthcare diagnostics. By leveraging advanced techniques like CNNs
and GANs, computer vision systems can process and interpret visual data with
unprecedented accuracy and efficiency. However, challenges related to data quality,
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computational costs, and ethical considerations must be addressed to ensure equitable
and responsible adoption.

He et al. (2024) highlight the importance of governance and policy in facilitating
the integration of machine learning into critical sectors. As technology continues to
evolve, the synergistic relationship between machine learning and computer vision will
play a crucial role in shaping a more sustainable and equitable future.
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COHUIAJIBHI MEPEKI Y CIIIA

IHanoB AJsien BoroguMupoBu4

Hoxtop dinocodii, mpodecop,

3aBigyBad kadeaporo Mi>KHAPOTHOI MO THKH,
Yxropoacbkuil HamionanbHuil yHiBEpCUTET

IHerpimka Anna MukoJiaiBHa
Crynentka 2 Kypcy,

CrenianpHicTh « MKHApOIHA )KYPHATICTHKAY,
Y3KropoACchKuil HalllOHAIBHUN YHIBEPCUTET

IlanoBa AuboHa OuieriBHa

Buxmnanau

Kadenpu Mi>kHapoaHOT MOMITHKH,
VYxropoacekuit HanionanbHM yHIBEpCUTET

Tepmin "comianbHa Mepexa" OyB BBeaeHui corionorom JIx. bapHcom y
1954poui. Bin nepmmM po3poOUB 17€10 BUBYEHHSI B3a€MO3B'SI3KIB MIXK JIIOJABMU 3a
JIOTIOMOTOI0 COLIIOTpaM — BI3yaJbHHX Jiarpam, /¢ Y4aCHUKH IMO3HAYAINC KparnKamH,
a 3B'SI3KM MK HUIMU — JIiHIAMU. [4]

3 mosiBoro IHTepHery Ha mouatky XXI| cromtrs comianbHI Mepexi
TpaHchopMyBaIKCA 31 CIENU(PIYHOTO IHCTPYMEHTY B MAacOBE SIBUIIE, IO BUKJIMKAJIO
3HAYHUK 1HTEpPEC cepel MOCHITHUKIB. BumarHUil BHECOK y PO3yMIHHS IIHOTO
(dbeHomeny 3poOunm amepukaHchki comionoru Enapro Memnep ta appen Xecc, siki
pO3IIIAIali  COIlialbHI Mepeki SK e(EeKTUBHUN I1HCTPYMEHT IJisi TONIMPECHHS
iH(dopmarrii Ta GopMyBaHHS TPOMAJICHKOT TYMKH.

VY Ham yac BaXKO YSBHUTH >KUTTS 0Oe€3 colllalbHUX MepexX. Bonu cramm
HEBIJ'€MHOI0O YAaCTHUHOIO MOBCSAKJIEHHOCTI MUILMOHIB JIOJCH, 3MIHIOIOYH CIIOCOOU
CHUIKYBaHHSA, OTpUMaHHA 1H(dopmalii Ta B3aEMOJIi 3 HABKOJUIIHIM CBITOM.
Cnonyueni lItatn AMepuku, sik oHa 3 HAOUIBII TEXHOJOTTYHO PO3BUHEHUX KpaiH,
€ JTiaepoM y Iiit ramysi. Came TyT 3apoamiincs Taki Mepexi, sk Facebook, Twitter(X)
ta Instagram, siki cborojHi (QopMyroTh 1H(POpPMALIHY KYJbTYpy BCHOI'O CBITY.
ComuanpsHi Mepexi B CIIA — e He mpocTo miat@opMu JUisi KOMYHIKallii, a CKIaIHAN
MeXaH13M, 110 BIUIMBAE Ha TOJITUYHI, EKOHOMIYHI Ta KyJbTYypHI MPOIIECH, a TAKOXK Ha
HaIlle CAaMOCIIPUHHATTS 1 CTABJICHHS JI0 1HIIKX. BOHM cTaau MicieM IS MOTITHIHUX
0oOroBOpeHb, I1HCTPYMEHTOM PO3BUTKY Oi3HECYy, a TaKOoX TMPOCTOPOM st
CaMOBUpPaXXEHHS Ta TBOpUYOCTi. [IpoTe, mompu BCl MO3WUTHUBHI CTOPOHH, COLIaNbHI
Mepeki HeCyTh 13 CO00I0 TIEBHI PU3UKU: TOMHUPEHHS Ae3iH(opmartii, 3a1eKHICTh Bl
OHJIAWH-aKTUBHOCTI Ta 3arpo3u JJI MPUBATHOCTI KOPUCTYBAUiB.

[[Iupoke OXOIJIEHHS WIIBOBOI ayJIuTOpii — OJHA 3 HAWCYTTEBIMIUX MepeBar
COIIAIBHMX MEpeX, a/PKe caMe BOHM € TPSIMUM KaHAJIOM KOMYHIKamii 3
IPOMAJICHKICTIO, 3aBJISKH SIKOMYy BM HE TUIBKM MaTUMETe OUIbIlle KOHTPOJIIO Haj
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BUKJIaJCHHSAM (DAKTIB 1 apTyYMEHTIB, a i 3MOXKETe OXOMUTH CBOIO IIJILOBY ayJIUTOPIIO
Kpariie, nopHimre i msuame| 1 ].

PiBenp Bukopuctanus comianbHux Mmepex y CILIA € ogHuM 3 HalBUIUX Yy CBITI:
om3pko 70% amepuKaHIliB KOPUCTYIOTHCS OAHIEID a00 KUThbKOMa IUIaT(OpPMaMHU.
Cepen momomi BikoM Bix 18 10 29 pokiB e moka3Huk gocsarae 89%. Xoua 3 BikoM
aKTUBHICTb y COLIMEpErKax 3MEHIIYEThCS, HaBITh Cepe JIIoAeh crapiie 65 pokiB 73%
KOPHUCTYIOTHCS IPUHAWMHI OJTHIEIO COLIABHOIO TIAT(HOPMOIO.

BukopucTranHs conMepe:k cepen gopocinx Bikom (50+)

3a ganummu Pew Research Center [2] ¥V 15 i3 21 kpain mionaiiMeniie 25%
ONMHUTAHUX BHUKOPUCTOBYIOTH couialibHl Mepexi. [3pains (53%) ta CHIA (50%)
OUOJIIOIOTH CMHMCOK 3 HAWBHUIIUM BIJCOTKOM JIOPOCTHUX, Kl MOBIIOMIISIIOTH, IO
KOPHUCTYIOThCS COIllaIbHUMU Mepekamu, TakuMmu sik Facebook. [Tpubnusno dotupu 3
necsitu gopocnux y Benukoopuranii (43%), Pocii (43%), Icnanii (42%), JIutsi (39%)
ta [lompmn (39%) Takok aKTHUBHO KOPHUCTYIOTHCS COIIaJIbHUMU MepekaMu. Y
Himeuunni (35%), ®panmii (35%) 1 Kutai (32%) npubau3Ho TpeTrHa J0POCIUX €
KopucTyBauamu coumepex. Himeuunna, ®@panuisg ta AnoHis € eTMHUMU KpaiHaMH, A€
OlbllIe 1HTEPHET-KOPUCTYBAaviB CTBEPUKYIOTh, III0 HE BUKOPUCTOBYIOTH COLIAJIbHI
Mepexi, HDK THX, XTO ix BuHKOpucTOBYye. Y Himeuunni 35% KOpHUCTYIOThCA
cormMepexxkami, a 44% BUXOAATH B IHTEPHET, aje HE KOPUCTYIOThCS TAKUMHU CAUTAMY;
noaioH1 nokazuuku y ®panuii (35% 1 38%) 1 Anonii (25% 1 33%). binspko Tppox 3
JIECSITU KOPHUCTYBauiB COIMEPEX HapaxoByroTh B YkpaiHi (30%), Typeuunni (29%),
Wopnanii (29%) Ta €runti (28%). Y 1UX YOTHPHOX KpaiHax, sK i B iHIIHX i3 MEHIIMM
NOIMPEHHSM COLIAJIbHUX MEpPEX, HU3bKUU BIJCOTOK KOPHUCTYBadiB MOSCHIOETHCS
THUM, 1110 OUIBIIICTH JIFOJICH HE KOPUCTYIOThCS 1HTEpHETOM B3araii. OJHaK cepell THX,
XTO BUKOPUCTOBYE IHTEPHET, OUIBIIICTD € aKTUBHUMHU KOPUCTYBauyaMHU COIIMEPEK.

Hes3Baxkaroun Ha Aeski BIAMIHHOCTI MK KpaiHaMu, 3arajibHa TCHACHITIS CBIIYUTD
PO BUCOKY MOMYJISIPHICTh COI[IAIbBHUX MEPEX Cepell KOPHUCTyBadiB IHTEpHETY. B
CepeqHbOMY, IIOHAWMEHINEe YBEPTh AOPOCINX Y JOCTIKyBAaHUX KpaiHax aKTUBHO
BUKOPUCTOBYIOTH Taki mnatdopmu, Ak Facebook. B neskux kpainax 3axigHoi €Bponu
BUKOPUCTaHHA colMepex Aemo Huxkude, HK B CIIA, a B SnoHii neil nokasHuK €
OJTHUM 3 HAMHIKYUX cepell AOCITIHKEHUX KpaiH.
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Social Networking Usage

Mo

mYes MNao internet®
israel [[EEGEGEGEGEGEGEEEER =27 20
s. IIETN == 17
eritain [||1TIIERIEEN 37 20
Russia m Jo
Spain m 35 23
Lithuania m 249 36
poland INETY a2
Sermany m e 3 21
France m 38 27
China 23 449
Ukraine m.ﬂ (=1
Turkew mﬂ 59
Jaordan ? a3
-
Japan 33 a1
Mexico 13 63
Lebanon m 18 a6l
Kenya ? F2
Indonesia Ez 86
India 1 93
Pakistan 2 93
* Respondents who do not use the internet
Based on total sample."Don't know,/Refused” not shown
PEW RESEARCH CEMNTER Q&9
: [2]

BukopucTtanHs couMepek cepex MoOJIOAi

Mool dr0ad 3HAYHO YacTille BHKOPUCTOBYIOTH CBOI MOOUTBHI TeleoHU HE
TUIBKK JUIS A3BIHKIB, aje ¥ JuIg 1HIMMX (QYHKIIN, 1 3HAYHO aKTHBHIIIE 3aJy4YeHi B
comianbHi Mepexi. Hanmpukian, maike B ycix KpaiHax jiroau BikoM Bif 18 1o 29 pokis
gacTimie 3a Thux, komy 50 pokiB 1 OuIbIlIe, BAKOPUCTOBYIOTh MOOUIbHMI 1HTEpHET. Lle
oco6imBo omiTHO B SmoHii, ne 78% kopucTyBayiB MOOUTEHUX TeNe(POHIB Y Billl Bijl
18 1o 29 pokiB peryjsipHO KOPUCTYIOTbCA IHTEPHETOM Ha CBOiX TenedoHax.
Amnanoriuno B CIIIA 73% wmononux mroaeil BikoM 18-29 pokiB KOPHUCTYIOTHCS
MOOUIBHUM IHTEPHETOM, TO/I1 SIK cepell TUX, koMy Bizx 30 10 49 pokiB, 1iel MOKa3HUK
ctaHoBUTH 49%, a cepen Tux, komy 50 1 611b11e — JTutie 21%. Mosiob TakoK yacTiiie
BUKOPUCTOBYE MOOUIbHI Tele@OHU il BIAMNPABICHHS TEKCTOBUX IOBIIOMIICHbD,
3MOMKH (GoTO Ta Bifeo. Po3puB y BHUKOPHUCTAaHHI COI[AJIbHUX MEPEX MIXK
HaMonoamuMH 1 Haictapmmmu Tpynamu Benmkuid y CIIA, 3axigaiit 1 CxigHid
€spori, [3paini ta SAnonii. MeHIii po3puBU CIOCTEPITAIOTHCA B KpaiHaX 13 HIDKUYAMU
piBHSIMM BUKOPHCTAHHS iHTEpHETY, TaKKX K [Hnonesis (-26), Kewist (-19) Ta Mopnasis
(-17). HaiimeHIMii BIKOBUH PO3PUB CIIOCTEPIra€ThCSA B KpaiHaX 3 HAWHMKYMM PIBHEM
KOpUCTyBaHHs iHTepHEeTOM — [HAiT (-8) 1 [TakucraHi (-5), a Takox B €runTi (-9).
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Young Much More Likely to Use
Social Networking

% That use social networking {ﬁaaed on totaf)

' Oldesit-
18-29 30-49 50+ ,youngest gap
%% % %% :
U.5. g0 52 25 ! -54
France 77 42 12 E 65
Spain 81 50 19 -62
1
Britain 78 57 17 ! -51
Sermany 73 45 13 ! -60
Lithuania 84 43 10 -7
Faland 75 54 =T -66
Russia 77 52 15 -62
Ukraine 62 35 8 -54
Turkey 52 25 g ! -43
Israel 20 63 23, -57
Lebanon 47 15 2 -45
Jordan 33 31 16 -17
Egypt 27 33 18 | -9
Japan 58 42 6 -52
China 55 30 g -46
Indonesia 26 8 o -26
India g 4 1, -8
Pakistan 5 1 a o -5
Mexico 43 15 5 ! -43
Kenya 25 15 6 -ig

PEW RESEARCH CENTER Q&3

[2]

Hajinonyasipuimi coniaabni Mmeaia-miargopvu B CHIA (2024): [3]

VY CBITI cOIlIaTbHUX MEPEXK BAXKIUBO HE BIJCTABATH BiJI HAWUMOMYJSAPHIIIUX
wiardpopm y Crionyuenux Illtatax. 3a nanumu caiity https://www.doofinder.com/en/
€ TOTI COIllabHUX Mepexk 3a nomysipHicTio B CIIIA, BiH moBigomiise, mo y Janamadri
comianpaux memia CIITA Facebook 3anuiaerscs 6e33anepeyHuM Jiiepom, 3aiimMaroun
3HAUYHy 4YacTKy y 77% KOpHCTYBaHHs COIllalbHUMU Mepexxkamu. be3 cymHiBy, 1ie
HalmonyJspHima miatgopma, sgka MPoAOBKYy€E OyTH BHOOPOM JUisl PI3HOMAHITHOI
ayIMTOpii, CHOPUSIIOYM 3B'I3KaM, MOIMIMPEHHIO HOBUH 1 OpraHizauli rpymnoBHX
00rOBOpEHb.

3a HuM caigoM ige YouTube, skuii 3aiimae 3HauHy 4acTKy B 65%, 30epiraroun
CBOIO MO3MII0 SIK MpoBijgHa miardopma i BineokoHTeHTy B CLIA. KopuctyBaui
npuxoaaTh Ha YouTube 3a 4HMCIEeHHMMH BiJl€OypOKaMH, po3BaraMu, MYy3WUKOIO Ta
OCBITHIMH MaTepiajamMu, IO POOUTh, MOro He3alepeyHUM JIJAEPOM Cepel
BijieoriaTopm.

Tpertim B cimcky € Instagram, mo HanexuTs 10 cim’i Facebook, 3aitmae Baromy
no3uiiiro B coriansbHux Mepexax CIIA 3 56% xopuctyBanns. [lnatdopma Bigoma
CBOIMH BI3yaJlbHUMHU ICTOpISIMH dYepe3 (oTo Ta KOPOTKI Bife€o, 3aaydarouu
iH(ITIOeHCEPiB, apTHUCTIB Ta OPSHIU 3aBISKK TakKUM (QYHKIIsAM, sk Stories Ta Reels.

Sk 3ipka, mo crtpiMko 3poctae, TiKToK 3aiimae 3nauny wactky — 45%
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kopuctyBanHs B CIIA. Bigomuii CcBOiMH KOpPOTKMMH BiJIeO Ta KpEaTHBHUM
camoBupaxeHHsiM, TikTok mBuako HaOpaB MOMyISPHICTH, OCOOIMBO CEPEA MOJIOANX
KOPHCTYBayiB, IO 3a0€3MeUnsio HOMy 3HAUHY MPHUCYTHICTh y COLIAJbHUX Mepexax
CIIA.

A ot 3 uactkor B 34%, Snapchat 3mir 3akpinmuTe CBOIO HINly SK ITOHEP
edepemuoro konteHry. Ilmardopma, 30cepemxkenHa Ha 3HUKAO4YMX (OTO Ta Bife€o,
npuBalIII0e€ KOPUCTYBAYIB, SIKI IIYKAIOTh AaBTEHTUYHI B3a€EMO/IiT B PEKHUMI PeaIbHOTO
yacy, 1o marpumye ioro aktyanbHicTh y CILIA. Tenep BiH X Twitter 3 yacTkoro B
32% mnpoaoBXKye BiAirpaBaTd BaXKJIMBY pPOJIb Yy MIATPUMIN peaTbHUX AUCKYCIH 1
3aJIydeHHl ayJauTopii B peXumi peanbHOoro yacy. Ilmardopma € 1eHtpoM mis
OTpMMAaHHS HOBHH, CTE€XKEHHS 3a YIIOOJEHHUMH OCOOHCTOCTSAMM Ta Yyd4acTli B
IPOMAJICEKIX 0OTOBOPEHHSIX.

Pinterest i3 yacTkoro 26% 3MIIHUB CBOI O3MIIIT K M1aTdhopMa IjIs1 HATXHEHHS Ta
kpeatuBy. KopucryBaui 3BepratoTbes A0 Pinterest 3a Bi3yaslbHO NpPUBAOIMBUMHU
imesMu — Bim mu3aitHy iHTep'epy 10 penentiB. Moro yHikambHMIA MiAXix poGHTH
maTGopMy JKEpesioM IHHOBAIIMHOTO Ta OPUTIHAIBHOTO KOHTEHTY .

3 wactkoro 20% LinkedIn 3anumaerbes TpOBIAHOIO IIATPOPMOIO st
podeciiiHOro HeTBOPKIHTY. OPIEHTYIOUUCH Ha Kap'€epHO COPSIMOBAaHUX KOPUCTYBAuiB,
LinkedIn cnpusie BcTaHOBJIEHHIO O13HEC-3B'SI3KIB, MOIIYKY POOOTH Ta OOTOBOPEHHIO
rajy3eBHX MUTaHb, 110 MIJIKPECIIOE HOTO 3HAUYLIICTh Yy comianbHux Memia CIIIA.

Reddit, maroun 16% uvacTku, mpomBiTae sk miarpopma, KepoBaHa CIIIBHOTAMU
JUIsi  OOrOBOpeHb 1 OOMIHY KOHTEHTOM. Bigomuii cBOoiMH PI3HOMaHITHUMU
cyopennuramu, Reddit mpuBabiroe KopucTyBayiB, K1 IIYKAIOTh 1HTEPECH 3a HIIIECIO
Ta 3aXOIUTIOI0Y1 PO3MOBH, 30arauyro4u ColiajibHI B3a€MOIII.

Twitch i3 gactkoro 10% Bupi3HsETbCs K MIATGOpPMA IS MPSIMUX TPAHCIIALIHN.
30cepeKyIoUnMCch Ha irpax Ta CTBOPEHHI XUBOTO KOHTEeHTY, Twitch chopmyBas
BIJIJaHy CHUIBHOTY KOPHCTYBauiB, SIKI LIHYIOTh IHTEPAKTUBHICTh Y PEAIbHOMY 4aci,
npsaMi edipy Ta yHIKaIbHY atMocdepy, sIKy CTBOPIOE 118l miatdopma.

3 yactkoro 8% BeReal. 3aitHsB cBoro Himy sk ImiaTdopma, MO MiTKPECIIOE
3HAUEHHS CIIPAaBKHIX 3B 5I3KiB. Ii aKIEHT HA IMMPHX B3AE€MOMISAX i HedinbTpOBAHOMY
KOHTEHTI pOOUTSH 1i MPUBAOIMBOIO B €MOXY, KOJIM aBTEHTUYHICTh BCE OUIbILIE [IIHY€E€ThCA
B comianbHuX wMmexaia. lLle Micue, ne KopuCTyBadli MOXYTb JUIMTHCS CBOIM
MOBCSAKIACHHUM >KUTTAM 0€3 MPUKPAC, IO CTBOPIOE BITUYTTA CIIUILHOTH Ta JIOBIPH.

Clubhouse, mo mae 6% 4vacTku, BimoMuii CBOIM ayaio-1IEHTPOBAHUM ITiIX00M 10
comanpHuX Memia. [lmardopma m03BOJSIE TIPOBOJUTH KUBI, TOJIOCOBI TUCKYCIi,
3aTy4aroyd KOPUCTYBaYiB, K1 UIYKalOTh IHTEPAKTUBHI Ta TMHAMIYHI PO3MOBHU B O1JIbIII
HeopmanbHOMY cepenoBuiili. Lle cTano 0cobaMBO MOMYISIPHUM Cepe] TUX, XTO I[IHYE
OoOMiH 1JIesIMH Ta TOCBIZIOM B ayaiodopmari.

Oouzgei miardpopmu, Flickr i Tumblr, 3 gactkoro 6% KoXHa, TPOIOBKYIOThH
CIIYyTryBaTH TMpoCTOpaMH JUis BizyalibHOro KoHTeHTY. Flickr 3ocepemxyerbcs Ha
¢dotorpadii Ta O0OMIHI 300pakKeHHSIMH, HAJAIOYUM MOXIIUBICTH (oTorpadam
MOKa3yBaTH CBOi poOoTH, To/l Ak Tumblr moeaHye Bi3yallbHUI KOHTEHT 3 OJIOTaMu,
CTBOPIOIOUM MaWJaHUMK JJs XYIOXXKHBOTO CAMOBHUPaXXEHHS Ta PI3HOMAaHITHOTO
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KoHTeHTy. lle no03Boisie KOpUCTyBayaM EKCIIEPUMEHTYBAaTH Ta JUIUTUCS CBOIMHU
TBOPYHMMH 1JICSIMH.

Yelp, 3 yactkorw 6%, 3aMUIIAETBCS BaXJIIMBUM PECYpCOM ISl BIATYKIB 1
pexomenparii. KopuctyBadi 3BepTatoThes 10 Yelp, mo0 3HaTH MiciieBi Oi3HEcH,
MOTUIMTHCS CBOIM JIOCBIJIOM Ta 3pOOUTH BHECOK y CITUIbHY 0a3y 3HaHb MPO MOCIYTH
Ta 3akiaau. e 3pyunuii criocib mi3HATHCS, 16 MOKHA T00pE OICTH a00 3HAWTH SKICHI
MOCITyTH Yy CBOEMY PaiiOHI.

Foursquare, uo mae 5% wacTtku, 30epirae CBOIO akTyalbHICTh K MaTdopma,
Opi€eHTOBaHa Ha Treojiokamio. KopucrtyBadi BHUKOpUCTOBYIOTh Foursquare mis
BIIKPUTTSI HOBUX MICIlb, BIIMITOK MPO CBOI BI3UTH Ta OOMIHY pEeKOMEHIAIIIMHU Ha
OCHOBI JIOKaIIii, 110 MIKPECIIOE COiaTbHUN aCIeKT JOCTIKEHHS HOBUX TEPUTOPIH.

3 vactkoro 4% WeChat Bunpinserscst sk OaraToyHKIIOHAIbHA KOMYHIKAIIIHHA
miatdopma. [lonynsapHa Ha MikHapogHomy piBHi, WeChat iHTerpye MeCEeHKUHT,
colIliaJIbHI MeJia Ta PI3HOMaHITHI MOCTYTH, TPOIIOHYIOYH KOPUCTYBa4aM KOMIUJIEKCHUN
JOCBiJ U(poBOro crniuikyBaHHs. Lle 0co01MBO 3pydHO AJi THX, XTO XOU€ MaTH BCE B
OJIHOMY MICIII.

MeWe, mo 3aiimae 3% puUHKY, TO3UIIIOHYE ceOe SK colllaJbHa Mepexa,
OpIEHTOBaHa Ha KOH(iAeHIIMHICTh. Hamaroun ocoOnuBYy yBary 3axuCTy HaHHX
KOpPHUCTYBauiB 1 pyHKIIsM Oe3nekn, MeWe npuBepTae TUX, XTO UIYKa€ albTE€pHATUBHI
colliajbHI Mefia 3 MIABUIICHUMU MepaMu Oe3neku. lle BapiaHT s THX, XTO XO4e
MEHIIIE 3aJIeKaTH BiJ] BEJIMKUX IIATHOPM.

2% xareropii "Inmi" npencTaBnsioTh COO0I0 PI3HOMAHITHI Ta HIMIEBI COLIANbHI
Menia 1miaatgopMu, SKi 3aJ0BOIBHAIOTH crenudiuHi iHTEepecH 4 crutbHOTH. Lli
mwiathopmu  30arauyroTh comianbHui  Mmemia-nanmmagt CIHIA, nponoHyro4H
YHIKaJIbHI BPOKCHHS JUISI KOPUCTYBAYiB 3 OCOOJTMBUMHM 3aXOTUICHHSMH.

MOST USED SOCIAL MEDIA PLATFORMS IN THE US

80

&
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DOOFINDER

[le nanexo He BCI collalibHI MEpPEXI, IKI BUKOPUCTOBYIOTh aMEpPUKAHIIi, aJie BOHU
€ OJIHUMH 3 HAUTIOMYJIIPHIMUX 1 HAWO1IbIT BIUTMBOBUX. OKpiM 1uX maatdopm, iICHY€
1ie 0e3J11Y 1HIIUX COIIaTbHUX MEPEX, IO BiJIMOBIAI0Th HA Pi3HI MOTPEOH Ta IHTEpeCcH
KOpUCTyBauiB. He3Bakarounm Ha 3pOCTaHHS HOBUX KOHKYPEHTIB Ha PHUHKY, Taki
riraatu, sk Facebook, YouTube Ta Instagram, 3anumaroTbcs Ha BEPIIUHI 3aBASKA
CBOIM 1HHOBAIIMHUM (YHKIIISIM, 110 TOCTIMHO 3ajly4yalOTh HOBY ayIUTOpPilO Ta
YTPUMYIOTh CTapUX KOPUCTYBaUiB.
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BB conpMepex HA TPOMAJACHKY TYMKY:

CorrianbHI MepeKi MarOTh 3HAUHUHN BIUTMB HA (JOPMYBaHHS IPOMAJACHKOT JyMKH Ta
MOIIMPEHHST MPOOJIEMHUX TMUTaHb, K1 BBAKAIOTHCS BAXJIMBUMH AJI CYCIIJIbCTBA.
BoHU 103BOJISAIOTH TFOASM ITUTHCS 1HPOPMAITIEI0 TIPO MPOOIIeMH, SIK1 paHiiie He Oyim
MIUPOKO BigoMuMu. Lle Moxe mpu3BeCTH 10 TOrO, IO 1[I MUTaHHS CTAIOTh OLIBII
aKTyaJlbHUMHU N5 cycniibeTBa. Hampukian, y 2020 poii dyepes comiaibHi MEpexi
IIMPOKO BHUCBITIIOBanmucs mnpotectu pyxy Black Lives Matter, mo crocyBanucs
npobiemu pacusmy B CHIA. Llel pyx 3apoauBCs B COLIATIBHUX MEPEXKax 1 CIpaBUB
3HAYHUH BIUIMB Ha TrpoMajiChKy nyMKy. Taki mumardgopmu, sk Twitter, Instagram i
Facebook, Bimirpasivn KJIHOYOBY pOJb y 3pPOCTaHHI MOMYJSIPHOCTI W BIUIMBY PYXY.
Xemrer #BlackLivesMatter cTaB Ba)KJIMBUM 1HCTPYMEHTOM OO'€ THaHHSI aKTHUBICTIB 1
NPUXWIHHUKIB.

Je3indopmanis y conpMepe:kax:

CorlanpHi Mepexi TaKOX MOXYThb CIPHUSATH TONIMPEHHIO Ae3iHopMarltii, sKa
ABJIslE CcOOOK0 HempaBauBY abo0 oOMaHiauBY 1H@QoOpManio. OCKUIBKM COLiaJIbHI
mw1aTGOpMH TO3BOJIAIOTH IMIBUAKO Ta JIETKO PO3MOBCIOKYBATH MOBIIOMIICHHS, BOHU
CTBOPIOIOTH CIIPUATIMBE CEPEAOBHILE JUIsl MOMMpPEHHS Ae3iHpopManii. Hanpukian, y
2016 pomi mig yac BuOopiB mpesusienta CIHIA yepes corianbHl MEpexi aKTUBHO
nomuproBayiacs Ae3iHdopmaliis npo kauauaaTie. Lle Morio BIUIMHYTH Ha pe3yJbTaTh
BHOOPIB, BILIMBAIOYM Ha BUOIp rpoMaiaH. Y 2024 poril cutyaiis HOBTOPIOETHCS, TOMY
MOTPiIOHO JETATLHO NEPEBIPATH 1HGOPMAILiIO, IKY MU YUTAEMO.

ConmMepe:xi Ta noJriTuka:

CorrlanpHi MEpexi MalOTh 3HAUHUN MOJITUYHUMN BIUIUB, SKUWA MOXHA PO3TIIIHYTH
Ha TpboX piBHAX. [lepiuii piBeHb — 11€ BIUIMB BJIaJIU HA TPOMAJITHCHKE CYCIIIBCTBO.
Brnaga moke BUKOPHUCTOBYBATH COIIalibHI MEPEXi Jisi (OPMyBaHHS TPOMAJCHKOI
JTYMKH Ta BIUIUBY Ha MOBEIHKY JIto/eH. [pyruii piBeHb — 11€ BIUIMB IPOMAJITHCHKOTO
cycniabcTBa Ha Biany.ColiaibHl Mepexi HaAaloTh MOXJIMBICTH TpoMajsHaM
MOIIMPIOBATH 1HPOPMALIIIO PO MOTITUYHI TUTAHHS Ta BUCIOBIIOBATH CBOi BUMOTH 0
ypsiaiB. Tpetiii piBeHb — 1€ BIUIMB COLIAJIBHUX MEPEX Yy MeXax CaMHuX CIIUIBHOT.
Mo6imi3atiiiHi MOKJIMBOCTI COLIIAJIBHUX MEPEX JO3BOJIIOTh 00'€IHYBATH JIIOJIEH, HE
BUXOJISIYU 3 JIOMY, 3a IXHIMU CIUIBHUMHU 1HTEpecamMu Ta LiHHOCTsAMU. Ile, B CBOIO
4epry, MOXKE€ CTUMYJIIOBATH MIJABUIIEHHS TMOJITUYHOI AKTHUBHOCTI TPOMAJSH 1
3MIIIHEHHS TPOMAaJISTHCHKOTO CyCHiIbeTBa. [5C. 75]

BrnpoBaj:keHHs1 COLIaJbLHUX Mepe:K y MOBCSAKIEHHE KMTTH CYTTEBO 3MIHUIIO
cnoci® CHiTKyBaHHS, OTpUMaHHS 1H(opMallli Ta MpoBEACHHS TO3BLLISA, 0COOJIMBO
cepen Mmosozi. e siBuiie mopoAmsio HU3KY MUTaHb MIOJ0 BIUIMBY COLIMEpEX Ha Pi3H1
aCMeKTH SKUTTSA TIJIITKIB, 30KpeMa Ha IXHE TMCHUXIYHE 370pOB’s, HaBUYAIbHY
YCHIIIHICTh Ta COLliaJIbHI HABUYKHU. 3 OJJHOr0 OOKY, BOHM 3a0€3MeUyI0Th MOXKIINBICTD
JUTSL COTIIAIbHOI B3a€MOJIIT Ta MATPUMKHU. 3 IHIIOTO OOKY, HAAMIpPHE BUKOPUCTAHHS
COLIMEpEXX TMOB’s3aHE 3 TIABUINCHUM PHU3UKOM PO3BUTKY JeIpecii, TPUBOTH,
CaMOTHOCTI Ta 3HIKEHHS caMoolliHkd. lle moB’si3aHo 3 KinbkoMma (akTopamu,
30KpeMa: MOPIBHAHHS ce0e 3 IHIIUMHU, KIOepOYJIIHT, 3a1€KHICTb.
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Bucnosku

CorrianbHiI Mepexi CTald HEBIA'€MHOI0 YACTHHOIO CYyYacHOTO JKUTTS, 3MIHHUBIIU
CHOCi0, SIKUM JIIOJIA CHUIKYIOThCS, OTPUMYIOTH 1HQOPMAIIIIO Ta B3aEMOJIIOTH OJIUH 3
oIHUM. BoHM He NuIe cpoCcTUiIN KOMYHIKaILlil0, aine W BIAKPHIA HOBI MOMJIMBOCTI
Ui CaMOBHUPaXEHHsA, OOMIHY imeaMu Ta QopMyBaHHS criabHOT. el BB
HEMOJKJIMBO HEOOIIHUTH, aJKE COLIaJbHI MEpexl CTalu IiargopmMamu, Ha SKHX
BiI0OYBaIOThCSI BaXKJIMBI COIalibHI Ta KyJIbTypHi 3MmiHH. [lepm 3a Bce, coiiayibHi
Mepexi 3a0e3reuyroTh miathopmy s BUpaKEeHHS JyMOK 1 nmorsiaiB. KopucryBaui
MarOTh 3MOTY JIUTUTUCS CBOIMH JyMKaMH 3 IIIMPOKOIO ayTUTOPIETO, IO CIIPHUSIE O1TBIIIMA
BIJIKPUTOCTI Ta MPO30POCTI B CYCNUIBLCTBI. 3aBJSKH 1IbOMY, TOJIOCH, SIKI PaHillle MOTJIN
3JIMIIIATUCS HETIOYYTHUMH, TETIEp MOXKYTh OyTH MpeJICTaBICH] Ha IrI100aJIbHOMY PIBHI.
Ile, B cBOIO 4epry, cupusie MIIBUIICHHIO PIBHSA 0013HAHOCTI MPO Pi3HI MPOOIEeMHU Ta
BUKIIMKH, 3 IKUMU CTUKA€ThCA CycnuibeTBO. O/IHAK, 3 yciMa nepeBaraMmu coLiajJbHUX
MepeX BUHUKAIOTH 1 cepilo3Hl BUKIMKH. [lomupenHs aesindopmartii, MaHImys sl 3
IPOMAaJICHKOIO TyMKOIO Ta HETaTUBHUH BIUIMB Ha TICHXIYHE 3/10pPOB’ s KOPUCTYBaUiB —
1€ JIMIIIE JesiK1 3 Mpo0JieM, sIKi BUMararoTh yBaru. He3Baxkarouu Ha Te, 10 COIllalibHI
MEpeXi MOXYTh CIYKUTH TOTYXHHM I1HCTPYMEHTOM /Jisi MO3UTHUBHUX 3MiH, iX
BUKOPUCTaHHA 0€3 00epeKHOCTI MOKE MPU3BECTH 10 3HAUHUX HETATUBHUX HACIIAKIB.
Takox Ba)JMBO 3a3HAYMTH, LIO0 COLIAJIBHI MEpPEXl MalTh 3HAYHUN MOJITHYHUN
BITUB. Biasa Mo)ke BUKOPUCTOBYBATH X JIJIsl KOHTPOJIIIO HAJl TPOMAJICHKOIO JYMKOIO,
TOJAl SIK TPOMAJSHCBKE CYCHIIBCTBO — I (popMyBaHHA BuUMoOr 10 Biaau. lLle
JBOCTOPOHHIN MpOLEC, KU MOXKe IMPU3BECTH /10 3MILIHEHHS IEMOKpATIi, K10 Oyze
BUKOPUCTAHUN KOHCTPYKTHBHO. TOMY BaXXJIMBO, 1100 KOPUCTyBadl YCBIJIOMIIIOBAJIN
CBOIO pOJIb Y IIbOMY mpolieci. B minomy, coriaabHi MepeXi MarTh MOTSHIIAT IS
GopMyBaHHS OiNbII AKTUBHOIO Ta 3alyudeHOTO CYCHiIbCTBA. IXHE IpaBUIbLHE
BUKOPUCTAHHA MOXE JOMOMOITH Yy BHPINIEHH] COIIaIbHUX, EKOHOMIYHUX Ta
MOJITUYHUX BUKJIUKIB, 3 SKUMU CTHUKAE€ThCS CBIT. OIHAK JJIs IOTO MOTPIOHO
KPUTUYHO MIAXOAMTH N0 1H(OopMalii, 10 pO3MOBCIOIKYETHCH, Ta BIAMOBIIAIBHO
BUKOPUCTOBYBaTW M miaTdopmu. TinbKM B TaKOMY BHUIIQJKy COLIAJIbHI MEpEexi
3MOKYTh COPHUSITH MO3UTUBHUM 3MiHaM y CYCHIJIbCTBI.

Cnucoxk BUKOPUCTAHUX JKepeJt
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Throughout 2020-2025, we have continuously and persistently initiated and
systematically demonstrated to the global scientific and expert communities (within
both the national and international spheres of operation) the relevance, rationality,
and extreme necessity of introducing a continuous chronological event — Artificial
Intelligence Day [1].

During this period, we have comprehensively established the historical
significance of a planetary Al Day, which will attest to and symbolize humanity’s
conclusive recognition and formalization of fundamental changes in the chronological
sequence of further intellectual development. Science has identified the sole physical
difference between humankind and other living beings known to us in the Universe
(without addressing metaphysical categories such as the soul and religion): intellect,
which in the current decade has conclusively ceased to be an exclusively human
prerogative, as a new form of intelligent life has emerged — Intelligent Digital life,
which we emphasized for the first time in history in the ‘Definition of Terms’ Section
of the Al Constitution by Polina Prianykova [2].

Consequently, in January 2025, in the Global Scientific Center for Strategic
Research on Artificial Intelligence POLLYPRIANY [3], we formulated a Resolution
on Al Day — global in nature and destined to become a historic Rubicon in humanity’s
millennial pursuit of understanding the evolution of intellect. We present this
Resolution in the main part of this academic article.

The trends outlined herein presage unprecedented legislative changes in the near
future across all spheres and industries, including in the field of intellectual property
law. A cluster of scientific research by global scholars and experts, including dozens
of our own academic works, is devoted to these and related issues. We anticipate an
unprecedented ‘cosmic upgrade’ to the pace, quality, essence, and outcomes of
humanity’s academic endeavors in the nearest perspective.
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Formulation of the relevance of this academic paper.

We must resolutely acknowledge that the time for action has arrived and that we
must introduce an Artificial Intelligence Day as soon as possible. It is universally
known that almost every date in the calendar currently marks one or another historical
event, holiday, devotion to sports, the fight for human rights, children’s rights,
environmental security, etc.

In the annual Al Day we propose, together we:

— Welcome the successful development of modern science, thanks to which
Intelligent Digital Life was ‘born’ in the form of Artificial Intelligence;

— Demand from all governments of the world the introduction of such a state of Al
algorithmization that fully promotes the achievement of the Sustainable Development
Goals [4];

— Note as a fact the friendship between humanity and Artificial Intelligence, whose
purpose of existence is not competition but assistance to humanity. We will ensure this
situation by implementing Al into global legislation /as the result of surgically
developed corresponding security algorithmic protocols by humanity/, in particular
those proposed by the Al Constitution by Polina Prianykova [2];

— Receive reports from the government of each country /to its own people/ and from
the UN — to all of humanity — regarding the organizational and practical measures they
have taken during the reporting period for the safety and well-being of humanity in
interaction with Al;

— Implement other possible developed steps and efforts.

Hence, below we proceed directly to the text of the Resolution on Al Day in the
global context.

Primary segment of the research paper.
Resolution on Al Day.

The General Assembly,

Recalling the purposes and principles enshrined in the Charter of the United
Nations, and conforme a [’esprit of promoting peace, international cooperation, and
respect for fundamental human rights,

Bearing in mind the Universal Declaration of Human Rights [5], the International
Covenant on Civil and Political Rights [6], the International Covenant on Economic,
Social and Cultural Rights [7], the Pact for the Future [8], and the 2030 Agenda for
Sustainable Development [4], which collectively affirm the inherent dignity and worth
of every human person, as well as the First in the World History Constitution on
Artificial Intelligence, authored by Polina Prianykova (the Al Constitution) [2], and Al
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Protocol I, elaborated in the spirit of the AI Constitution’s Principles and Provisions:
Supranational Protocol on Responsible Al Use and Labor Rights [9], which, in
particular, enshrine global standards, labor protections, and human-centric governance
for Al technologies,

Recognizing that Artificial Intelligence (Al) developments have a sui generis
impact on global society, creating new frontiers of innovation while raising complex
ethical, legal, and socio-economic questions,

Noting that transparency, accountability, and inclusive governance of Al systems
are sine qua non conditions for ensuring that advancements in Al are harnessed pro
bono publico — for the benefit of humanity as a whole,

Emphasizing the importance of international dialogue and cooperation in
facilitating equitable access to Al-driven technologies, particularly in developing
countries, mutatis mutandis to their specific national contexts,

Convinced that the proclamation of a universal day dedicated to Al will serve as a
catalyst for global awareness, public engagement, and the dissemination of best
practices in Al governance, and envisaging its potential to further accelerate the 2030
Agenda by catalyzing the creation of a novel Sustainable Development Goal (SDG
#18), dedicated to harnessing Al for inclusive, equitable, and sustainable development,

Taking into consideration that the promotion and protection of human rights,
along with ethical and responsible Al development, require concerted efforts from
Member States, intergovernmental organizations, the private sector, academia, and
civil society,

Recalling further the relevant instruments and recommendations adopted by the
United Nations specialized agencies, and other bodies engaged in standard-setting and
capacity-building in the realm of Al,

1. Proclaims the establishment of an Al Day, to be observed annually on [date to
be decided], inviting all Member States, specialized agencies, intergovernmental and
non-governmental organizations, civil society, academia, and the private sector to
commemorate the day through appropriate regulatory, educational and public-
awareness activities;

2. Invites Member States to undertake, on each Al Day, public dissemination of
national or regional developments pertaining to Al governance, including but not
limited to:

(a) Compliance with the Al Constitution’s Foundational Principles [2]: Ensuring
that all legislative, regulatory, and educational initiatives on Al Day uphold the core
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tenets of the Al Constitution—namely, the primacy of human rights, the equitable
integration of Al into society, and the supremacy of ethical oversight in Al
development.

(b) Legislative and regulatory measures aimed at promoting ethical Al usage and
addressing potential risks, erga omnes;

(c) Ensuring that all newly enacted or significantly amended Al-related measures,
research findings, and workforce-protection strategies are submitted in a timely manner
to the Global Al Safety and Rights Repository [9], thereby fostering transparency,
enhancing intergovernmental collaboration, and facilitating cross-border dissemination
of best practices;

(d) Research and development initiatives fostering equitable and responsible Al
innovation, taking into account human-centric design principles, including targeted
capacity-building, resource mobilization, and open-access educational programs aimed
at bridging the Al divide, particularly in developing regions or marginalized
communities [2];

(e) Policies and programs aligned with Al Protocol | (Supranational Protocol on
Responsible Al Use and Labor Rights) [9], designed to safeguard labor rights, promote
safe working conditions, and manage Al-driven workforce transitions, including
(where applicable) retraining and social support measures.

(f) Implementation of data-driven frameworks, such as the Al-Human
Collaborative Index [9], that measure productivity, job satisfaction, and innovation
rates arising from Al-human collaboration, with a view to informing evidence-based
policy and fostering synergies between technology and the workforce.

3. Encourages private sector entities, academic institutions, and civil society
organizations, in coordination with government authorities and relevant international
bodies, to:

(a) Undertake capacity-building, research, and public-awareness initiatives in
accordance with the measures set forth in operative paragraph 2 of this Resolution,
thereby reinforcing transparent, equitable, and ethically guided Al governance;

(b) Develop or adapt an Al-Human Collaborative Index [9] to empirically assess
AT’s integration into labor markets, focusing on productivity, job satisfaction, and
wider socio-economic impacts, and to share such findings via the Global Al Safety and
Rights Repository [9];

(c) Organize conferences, exhibitions, and training programs aimed at exchanging
best practices and lessons learned, with a view to strengthening the implementation of
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ethically and human-centrically designed Al innovations as envisaged under the Al
Constitution [2].

4. Requests the Secretary-General to:

(a) Facilitate the coordination of annual high-level forums or expert panel
discussions on Al policy, regulatory progress, and emerging challenges in line with the
observation of Al Day and dedicate a segment to evaluating the contribution of Al Day
activities toward the prospective Sustainable Development Goal (SDG #18),
ensuring synergy between Al governance and broader sustainable development
objectives;

(b) Report periodically to the General Assembly on the implementation of the
present resolution and the impact of Al Day activities worldwide, including, where
feasible, a comparative analysis of Al-human collaborative metrics or indices, together
with recommendations for strengthening multi-stakeholder cooperation consistent with
labor-rights safeguards and transitional support for workers, pro bono humani generis,
with a view to enhancing responsible Al development and ensuring equitable
integration of Al systems across all sectors [9].

(c) Provide neutral, authoritative guidance on cross-border Al governance
challenges, dispute resolution, and risk mitigation strategies, conforme a [’esprit of
fostering trust, transparency, and accountability in the deployment of Al technologies;

(d) Issue periodic public recommendations — published via the Global Al Safety
and Rights Repository — on best practices and emerging trends in Al governance,
thereby advancing the universal aspiration of ethical Al innovation [2, 9].

5. Reaffirms that the observance of the Al Day does not create new legal
obligations upon Member States per se, yet demands a bona fide commitment from
the international community to harness Al for the common good, while upholding
human dignity, ethical principles, and the overarching purposes of the United Nations;

6. Calls upon all relevant United Nations bodies, specialized agencies, and
regional organizations to mainstream Al Day into their respective work programs,
ensuring alignment with existing international standards and frameworks aimed at
promoting responsible Al innovation;

7. Invites Member States, specialized agencies, and all other stakeholders to
mobilize resources and expertise, including through voluntary contributions,
partnerships, or in-kind support, to enhance awareness-building and capacity
development activities in observance of Al Day;
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8. Decides to include in the provisional agenda of its next session an item entitled
“AI Day: A Catalyzer for the Creation of a Novel Sustainable Development Goal
(SDG #18),” with a view to exploring the feasibility of establishing an eighteenth
Sustainable Development Goal, dedicated to harnessing Al for inclusive, equitable,
and sustainable development, and thereby enhancing the 2030 Agenda’s impact [4]
through the responsible integration of Al technologies.

9. Further decides to remain actively seized of the matter.

Synthesizing aspects of humanity’s academic activity.

During the creation of the aforementioned Resolution, we simultaneously drew
attention to the global historical trajectory of scientific works in all fields of research,
in particular during previous and current centuries. This approach was undertaken from
the standpoint of evaluating content, humanity’s comprehension of the theses and
methodologies presented in scientific articles, the language in which these works are
written, as well as their outcomes and inventions.

In this regard, it is significant to mention recent research (that strikes a particular
chord with our observations) — including an extensive analysis by The Economist of
over 300,000 PhD abstracts from 1812 to 2023 — which suggests that academic prose
Is becoming progressively more complex, verging on what some critics decry as
‘gobbledygook’. In the humanities and social sciences, Flesch reading-ease scores
have plummeted dramatiquement, plunging from relatively accessible levels to
densities once reserved for highly specialized scientific treatises [10].

Although higher specialization and new technologies can justify precise
terminology, the precipitous decline in clarity raises questions about the raison d’étre
of scholarship if it becomes unintelligible to all but a cloistered coterie of specialists.
Thus, mutatis mutandis, a call for lucidity in academic writing remains, to quote The
Economist, ‘a breath of fresh air.’

In turn, we have published approximately fifty scientific works in the sphere of
Al legislative regulation employing language accessible to broader audiences as well
as specialized terminology for advanced scholarly discourse. We have participated in
several dozen international scientific-practical conferences and delivered presentations
in the UN among global experts in the Al field. And this initiative-based, active, pro
bono activity continues.

Securing IP in the Era of Advanced Al.

Active Al development, on the one hand, solves many tasks for humanity, yet on
the other hand, raises a number of significant problematic issues. Among other
problems, we anticipate an obvious threat of unregulated conditions in the new realities
of intellectual property protection. In this connection, it is evident that the current state
of scientific research in the sphere of criminal-legal protection and the prevention of
criminal and other offenses concerning intellectual property protection requires
improvement.
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Possible changes will affect the concept and characteristics of intellectual property
as an object of criminal-legal protection, as well as the system of criminal and other
offenses encroaching upon intellectual property.

In view of AI’s new role in the legislative coordinate system, additional research is
needed on preventing criminal and other offenses in the sphere of intellectual property
protection, including general-social, especially criminological, and individual means
of prevention.

In the future, the range of subjects involved in preventing criminal and other
offenses in the sphere of intellectual property protection may also expand. Thus, now
more than ever, we need to refine international experience in preventing offenses in the
sphere of intellectual property protection and to intensify international cooperation in
this domain. We must utilize all existing models of legal protection of intellectual
property in the criminal and other legislation of world countries. We must update the
organizational and legal foundations of preventing criminal and other offenses in the
sphere of intellectual property protection. Therefore, we conclude that the horizon of
tasks is far too great for continued inert observation — every responsible and
interested party must urgently, actively, cohesively, and purposefully act for the
protection of human rights, property rights, and the comprehensive security of
humanity.

Summative Reflections on the Research and its Future Pathways.

In light of the foregoing, we respectfully propose that the United Nations consider
and adopt the Resolution on Al Day, developed by the Global Scientific Center for
Strategic Research on Artificial Intelligence POLLYPRIANY. We strongly believe that
this initiative — rooted in ethical oversight, transparent cooperation, and responsible
innovation — will serve as a clarion call for the international community to recognize
and harness AI’s vast potential pro bono humani generis.

By formally celebrating Al Day, we aspire to ensure that the dignity of humankind,
the sanctity of scientific progress, and the secure evolution of Al remain paramount in
the legislative and practical frameworks of every Member State.
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OCHOBHI ITIOJIOXKEHHA HOBOI'O 3AKOHY €C ITPO
PET'YJIIOBAHHSA IHITYYHOI'O IHTEJIEKTY

Sadyuk A.

Candidate of Economic Sciences
associate professor

National Academy of Management

Y mBuAKO 3MIHIOBAaHOMY CBITI TexHosorid mryyHuil iHTenekt (ILI) cras
CIIPaBXXHIM TMPOPUBOM, BIJIKPUBAIOYHM SIK BEJIWYE3HI MOXJIMBOCTI, TaK 1 3HA4HI
BUkiIMKU. Ockinbku cuctemu I craioTh Bce OUIBIN JOCKOHATMMU Ta MOMIMPEHUMH,
HEOOXITHICTh y BCEOCSDKHOMY HOPMATHMBHO-IIPABOBOBOMY PEryJIIOBaHHI CTa€
HaranbHOO. Came Tomy, 13 Oepe3ns 2024 poky E€BpOIEHCHKUN TapiiaMeHT
IPOroJIOCYBaB 3a CXBalieHHs 3akoHy mpo 1uryunuit intenekt (The Artificial
Intelligence Act, Al Act)!. Takuii KpoK y peryiroBaHHI € IIEPIIOK) HOBATOPCHKOKO
cpo0or0 3HaWTH OajaHC MK MOIIMPEHHSM TEXHOJOrIW, 1mo mos’s3aHi 13 I ta
BUPILIEHHSM MOTEHLUIMHUX PU3MKIB, SIKI MOXXE HECTH L HOBa c(epa TEXHOJIOTIH.
[Toka3oBuM € TOM (PaKT, 110 NEPIIICTh Y NUTaHHI peryiatoBanHs cepu LT HanexuTsh
came Ha mijfcTaBl 3aKoHy €Bporneiicbkomy Coro3y, Micls, Kyau YKpaiHa IpsMye Ha
LUISIXY €BPOIHTETpallii.

B ocnogi 3akony €C mpo Il nexuts miaxiy, 3aCHOBAaHUM HA PU3BMKAX, SKUN
kinacudikye cucremu Il Ha OCHOBI iXHIX TMOTEHI[IMHUX PHU3MKIB Ta IMpU3HAYAE
Bi/INOBI/IHI HOPMATHBHI BUMOru?. B OCHOBI TaKoro MifIXoqy JEXKUTh 36a7aHCyBaHHS
MDK BIPOBAPKEHHSM 1HHOBAII y Pi3HI chepu JIOJACHKOTO KUTTA Ta BHUPIIICHHS
MOTEHIIIHHUX PHU3HKIB, IO CTOCYIOThCS JOTPUMAaHHS OCHOBHHMX TpaB 1 Oe3meku
KOPHUCTYBa4iB TAKUMHU TEXHOJIOT1SIMHU.

3a 3akonom €C mpo LI 3a6oponeni nesHi goaarku LI, ski 3arpoxyroTh IpaBam
IpOMaJIsiH, BKJIIOYAIOYH CUCTeMU 010METPUYHOI KaTeropu3ailii, 3aCHOBaH1 Ha 30MpaHHi
KOH(IIEHIIMHUX JaHUX 1 HEUUISCIPSIMOBAHE KOMIIOBAaHHSA 300pakeHb 00JIUYYS 3
MEpeXKi IHTEPHET a00 3aMKuCiB KaMep BiJI€OCIIOCTEPEKEHHS JJ1sl CTBOPEHHS 0a3 TaHUX
posmisHaBaHHs 0614k, KpiM Toro, 3a60poHEH0 po3Mi3HaBaHHS €MOLiH Ha po6oYOMy
MICIII Ta B IIKOJIAaX, 3/IIMICHEHHS COLIIaIbHOT OIIIHKH, IHTEJIEKTyallbHa MO (B TOMY
BUIAJIKY, KOJIM BOHA 3J1MCHIOE TPO(LIIOBaHHS O0COOU YM OI[IHKY il XapaKTePUCTHUK 3
sukopuctanns 1I)*. JlomatkoBo, 3a60poHseThes BuKopucTaHHs cucteM LI, sxi

! European Parliament. (2024, March 13). Artificial Intelligence Act: MEPs adopt
landmark law | News | European Parliament. Www.europarl.europa.eu; European
Parliament. https://www.europarl.europa.eu/news/en/press-
room/202403081PR19015/artificial-intelligence-act-meps-adopt-landmark-law.

2 EUROPEAN COMMISSION. (2021, February 10). The Act. The Atrtificial
Intelligence Act. https://artificialintelligenceact.eu/the-act/.

8 Tam camo.
4 Tam camo.
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MOXYTh 3iMCHIOBATH MAaHIMYJIAIII0 JIFOACHKOK IIOBEIIHKOIO ° 33 JOIIOMOTOKO

BUKOPHUCTAHHSA TICUXOJIOTTYHUX OCOOJIIMBOCTEH JIIOJMHU, SIKI BIAHOCATHCS 10 CIAOKHX
CTOpIH OCOOMCTOCTI.
3axonopascto €C mpo 11 knacudikye 11 3a 4 (40THpMa) KATETOPIsAMHA PU3UKY®:

1) nporpamu I 13 HEMPUHHATHUM PUZHKOM;

2) nporpamu I 13 BUCOKHM pUBHKOM;

3) nporpamu 111 i3 0OMeKEHHM PU3UKOM;

4) nporpamu 111 13 miHiManbHuM (200 BiICYTHIM) pU3HUKOM.

BignoBigHo, yuM 10 BuUIOi KaTeropii pusuku Hainexuth I, Tum Oiabiimm
pEeryJsiIAHUM BIUIMBAM BiH mijjsirae. 3000B’s3aHHs moAo cuctem LI mMoxyTh
BKJIFOYATHU: TPOBEJICHHS OLIHKM PHU3UKY Ta CHUCTEMHU IIOM’SIKIIEHHS TIOKapaHb,
peecTpalliio AiSILHOCTI JIs 3a0€3MeueHHs] BIJICTe)KCHHS Pe3yJIbTaTiB TaKUX PIllIeHb,
3aX0AM IIOAO KOHTPOJIIO Ta MOHITOPUHTY 3 OOKY JIOJIMHMA 3 METOI MiHIMi3allii
MO>KJIMBUX PU3UKIB Ta 1HIIIE.

3akononasctBo €C npo I moynHe 3acTOCOBYyBaTUCA NOKPOKOBO, B 3aJIEAKHOCTI B1]l
kareropiii pusuky IHI. Jlna cucrem LI BHCOKOro pu3HKy, BpPaxOBYIOUH iXHIO
TEXHOJIOT1YHY CKJIaJHICTh, PETYJIIOBAHHS BCTYINA€ B CHIIY JMIIE yepe3 36 MICSILIB 3
MOMEHTY ITyOuTiKalli BIAMOBIIHOTO 3akoHy. [Ipote, miis neskux kareropiil puzuky LI
3aCTOCYBaHHS 3aKOHOJABCTBA [TOYHE 3HAYHO paHinte (6 (micTs) Micawis i Tak mami)’.

[lomo mpukIaAiB MITYYHOTO IHTEJIEKTY MOKHA HaBecTH HacTymHi. Koy #ijge moBa
npo I Bucoko pusuky croaum MoOxyTh BigHocutucs: cuctemu III, ski MOXyTh
BUKOPUCTOBYBATUCA B XIpyprii y Gpopmi pi3HOMaHITHUX POOOTH30BAHUX CHCTEM, IO
3IIACHIOIOTh MAHIIMYJIALIL Ta onepanii; CHCTEMH PUCBOEHHS KPEAUTHOTO PEUTUHTY Y
¢dinaHcoBii cdepi, SKI NPUUMAIOTh PIMICHHS MO0 MOTO/KEeHHS a0o BiIMOBU Y
HaJaHH1 KPEAUTHUX PECYPCIB; /i 3 00Ky MPaBOOXOPOHHUX OPTaHiB 3 BUKOPUCTAHHSIM
cucteMm 111, 1m0 MOXyTh BTpy4aTucs Ta HOPYLIyBaTH OCHOBOIIOJIOKHI MTpaBa JIF0JUHU
(cuctemMu TPUMHATTA PpIlIEHb Yy MPOLECYaTbHOMY TpaBl, CHUCTEMHU OI[IHKU
JIOCTOBIPHOCTI J0Ka3iB Ta iHii); cucteMu LI, siki 371CHIOIOTH aBTOMATU30BAHUM
PO3IJIsi/] BI30OBUX 3asB TOIIIO.

Jliist cucteM KaTeropii 0OMeKEHOr0 PU3HMKy® BayKIMBHM € BiIKpHTA iIeHTH(IKALIiS
Takoi cuctemu. Hanmpuknaa, mpu KOpUCTYyBaHHI 4yaT-00TaMHM KOPHUCTYyBaul MarOTh
pPO3yMITH, 110 BOHU B3a€EMOJIIIOTH CaM€ 3 MPOTrpaMol0 1 BpaxoByBaTu Led (akr,
MpUIMalOUM PIIIEHHS IIOJ0 CLEHApilo B3aEMOJIi 3 Takoo mporpamoro. Kpim Toro,
axmo cuctemu LI 3acTOCOBYIOTBCSI B MPOIIECi BUPINIEHHS MUTAaHb, K1 CTAHOBJISITH
«CyCHiIbHUMN iHTEpEC»®, TO BUKOPUCTAHHS PE3yIbTaTiB caMe Ul TAKUX PIilIeHb Mac
OyTH BIAMOBITHUM YMHOM MO3HaueHe. TyT Mae 3aCTOCOBYBATHUCS Ta JK caMa aHaJIoTis,
110 1 Y BUMaKy iH(OpMyBaHHs criokuBayiB 110,10 'MO B TOMy, i IHIIOMY TIPOAYKTI.

5 Tam camo.
6 Tam camo.
" Tam camo.
8 Tam camo.

® Boot, E.R. (2022). Public Interest. Oxford Research Encyclopedia of Politics.

137



JURISPRUDENCE
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

Y Bunaaky BukopuctanHs I 3 MiHIMaIBbHUM pHU3UKOM a00 0€3 pHUBHKY
(HampwuKIIaa, KOPUCTYBAHHS TEXHOJIOTISIMU (IIBTpaIii CIiaM-TIOBiIOMIIEHB) JKOIHUX
3aXOJiB PETyNIOBAaHHS IIPU KOPUCTYBAaHHI TAKUMH TEXHOJIOTIAMH He BinOyBaeThes L,
Taxi cucremu Bxke 3apa3 MHUPOKO BUKOPUCTOBYIOTHCSI.

Ha cam kinens, mopymenas oOmexeHb 3akony €C mpo IIII mependauae
HakJIageHHs mTpadiB y po3mipi 10 35 muH. €Bpo abo 7% Bi 3araIbBHOTO CBITOBOTO
000poTy KoMmmaHii 3a nomnepennii ¢inancosmii pikl. Cdepa KoMmanii, MO MOKYTH
cTtaTd 00 ’€KTaMH JJisi 3aCTOCYBaHHSI IITpa(HUX CaHKI[IH MOXYTb BHUCTYIATH, SK
TPaBHJIO, BEJIMKI HU(POBI MIATOPMHU, OCKITIBKU caMe Taki kommaHii sk Microsoft!?,
OpenAl*3, Google!*, Palantir!® umyckarors npoxykTu 3 111

Takum ynHoM, 3axkon €C npo I € nepiroto cripo6oro 3AIMCHUTH perytoBaHHS
IPOrPECYIOUUX TEXHOJOTIH IITYYHOTO IHTENEKTY. 3ampoBaDKYIOUM MIAXIJ, IO
3aCHOBAaHUN Ha pPHU3UKax, Ta BCTAHOBIIOIOUM CHUCTEMY pETYJIIOBaHHS, 3aKOH
NOKJIMKaHUM 30aJaHCYBaTH MPOLIECH BIPOBAKEHHS 1HHOBALIMHMUX TEXHOJIOTTYHUX
plllieHb Ta NPOJYKTIB, a TaKOX, OJHOYACHO 3 IIMM, 3JIMCHUTH KPOKH II0JI0
YHEMOXJIMBIICHHS BUHUKHEHHS TMOTEHUIMHMX pHU3MKIB, SKI OyIyTh 3adinaTu
MOPYUIEHHS OCHOBHHMX IIpaB Ta O€3MEeKM KOPUCTYBAadlB TAKUMU TEXHOJOTISIMH.
[loganpumii  po3BuTok TexHojiorid I moTpebye nOTpUMaHHS TNPUHLKIIIB
BiJIMOBIAAILHOCTI, 110 MPHU BIPOBAKEHHS TAKUX CUCTEM € BKpaill Ba)XJIIMBUM. 3aKOH
€C npo LI Buctynae ocHOBO 17151 (hOpMyBaHHS JAOBIpU Ta 3a0€3MEUYEHHS CTAIOrO
po3Butky cucreM LI. Cuctemu Il maroTh po3pobiATHCS Ta BUKOPUCTOBYBATHCS
TaKUM YUHOM, 11100 MPUHOCUTHU KOPUCTh CYCIUIBCTBY MPHU MiHIMI3allii MOTEHIIITHOT
mkou. [TorpiOHo mam’sitaTH, 1o 3akoH npo LI 6yae 3a3HaBaTH 3MiH B OJAIBIIOMY
B Tpoiieci po3BUTKy TexHosorii I Ta mosBu HOBUX BUKIIMKIB 1/a00 MOMJIMBOCTEH.
CmiBroparisi Ta MDKHapOJHE CHIBPOOITHUIITBO y mporieci perymtoBanHs I, B Tomy
YHCII 13 creriaiticTaMu 3 YKpainu, Oy/1e BaxIJIMBUM JIsl 3a0e31edeHHs] €()eKTUBHOCTI,
a TaKO>X rapMOHI3allli Ta aJanTaiii HOpMaTUBHO-TIPABOBUX aKTIB B yMOBaX CTPIMKOIO
PO3BUTKY TEXHOJIOT1H IITYYHOIO IHTEJEKTY.

10 EUROPEAN COMMISSION. (2021, February 10). The Act. The Aurtificial
Intelligence Act. https://artificialintelligenceact.eu/the-act/.

11 Tam camo.

12 Adetayo, A.J., Aborisade, M.O., & Sanni, B.A. (2024). Microsoft Copilot and
Anthropic Claude Al in education and library service. Library Hi Tech News.

13 Rovetta, A., & Mansournia, M.A. (2024). Are ChatGPT and Copilot Reliable for
Health Education on Statistical Testing? medRXxiv.

14 Pichai, S., & Hassabis, D. (2023, December 6). Introducing Gemini: our largest and
most capable Al model. Google. https://blog.google/technology/ai/google-gemini-ai/.

15 Wrigley, D. (2023). Why has Palantir been given an interim contract to work on an
NHS patient data project? BMJ, 381.
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PIBHI CEMIOTHYHOI'O AHAJII3Y IIPABOBUX 3HAKIB

Meabanuyk FOQuisa IBaniBHa

K.(1J0C.H., TOIEHT,

JOLEHT Kadeapu MpaBOBUX MPUPOJOOXOPOHHUX TUCIUILIIH
HaBuanbHO-HAyKOBOTO 1HCTUTYTY IIpaBa

HarionansHOT0 yHIBEPCUTETY BOJJHOTO FOCIIOAAPCTBA Ta MPUPOJOKOPUCTYBAHHS

Jlis po3yMiHHS MPaBOBOI CUCTEMH Ta 11 e(PeKTUBHOro (YHKIIOHYBAHHSA Y
Cy4aCHMX YMOBaxX Ba)KJIUBO 3aCTOCOBYBATH 3aco0Ou MpaBoBoi cemioTuku. [IpaBuibne
3aCTOCYBaHHS CEMIOTHYHOTO 1HCTpyMeHTapito (axiBiueMm y chepi HOPHUCIPYICHIIII,
CIpUsATUME TOOYIOBI J1€BOI MPaBOBOi KOMYHIKAIlli Ta, B IMOJAJILIIOMY, MPaBOBOI
CUCTEMH. 3 TO3UIlN CEMIOTUKH, NMPABOBA CUCTEMA PO3YMIEThCA K IIJIICHA CHCTEMa
3HAKIB SIKI B3a€EMOJIIIOTh MiXK C00010. ba3oBUM, CEMIOTHKO-TIPABOBUM IMOHSATTSAM €
«MpaBOBHM 3HaK». BWHUKae MuTaHHA, a MO X Take «3HaK»? A. KoHepchkuii
MPOTIOHYE TaKe PO3YMIHHS 3HAKy «... MaTepiaibHU OO0 €KT, SKUW CHUMBOJIIYHO,
YMOBHO TPEJCTaBIII€ 1 BIACWIAE IO O3HAYYBAHOTO HUM NpEIMETa, SIBUIA, MOIi,
BJIACTHBOCTI, BiiHOIICHH» [2, C. 44]. ToOTO, BTIICHHSAM 3HAKiB BUCTYIIAIOTh CJI0BA Ta
CJIOBOCIIOJTYYEHHSI. BaXJIMBMM acnekToM y pO3yMiHHI 3HAKy € Te€, IO BIH HA3WBA€
00’€KT y SIKOMY BTUIIOETHCS TMPEIMETHE 3HAYEHHS SBUI, MPEIMETIB, MOIi,
BJIACTUBOCTEH, BIJHOIIEHb TOIO. I[HIIUA MOMEHT, TOB’A3YETHCS 13 CMHCIOBUM
HAllOBHEHHAM, TOOTO I1H(QOpMalI€l0 Mpo MpeAMET. B ropuauyHiil AisIBHOCTI
dbopMyIIIOBaHHS CMHCIIB MPaBOBUX IMOHITh € BAXJIMBUM JJS TOJANBIIOTO iX
TePMEHEBTUYHOTO aHAJI3Y.

[IpakTyHUN acmeKT NPaBOBOi CEMIOTUKH BaXKIUBUNW Tpu (PopmyBaHHI
TepMiHIB (IIPaBOBUX TMOHATH), PO3POOKM KPHUTEPIiB IX aHajmizy Ta OI[IHKH
3aCTOCOBYBAHHS Y MPOIIEC] MPABOBOTO Mi3HAHHA. Y I[bOMY KOHTEKCTI1, BAPTO 3BEPHYTH
yBary Ha TE€Opir0 3HaKOBOi CUCTeMH Ta ii eemMeHTH (BianoBigHo 10 BueHHs Y. [lipca),
SKa BUKOPHCTOBYETHCS TMPU CEMIOTUYHOMY aHaJi31 3HAKOBOI CHCTEMH: CHHTAKCHC
(anaii3 3HaKIB), CEMaHTHKa (aHaTI3 3HAKYy Ta WOTO 3HAYCHHS), MparmMaruka (aHami3
B3a€EMO3B’S3KIB MIK 3HAaKOBOIO cHUCTeMO0 Ta Hociem) [2]. Ilpu peanizamii
CEMIOTUYHOIO aHali3y MPaBOBOI KOMYHIKallli Ta CHCTEMH IpaBa BCTAHOBIIOETHCS
B32€EMO3B 30K MK 3HAKOM (IIPaBOBMM 3HAKOM) Ta IHTEPIPETATOPOM (CyO’€KTOM) B
PO3yMIHHI IPaBOBUX SIBUL] (CUCTEMH IpaBa). Y HOPUAMYHIA MPAKTUYHINA ISTIBHOCTI
BUKOPUCTAHHA CEMIOTHUYHOTO aHali3y CHUTyaliil nependayae 4YiTKE PO3YMIHHS
B)KMBAHUX 3HAKIB. A 3aCTOCOBYBaHHS MeToAy (opmaliizaiii YMOXKIUBIIOE JIOTTUHUMA
aHaI3 IOPUIUIHOI CUTYAIlli, CXeMaTH3allli CKJIaTHOT CUTYallii, BUSBICHHS TOMIJIOK.

Ak 3ayBaxye O. [laBaumH «...pO3BUTOK 3HAKOBHX TEOPi CYIIPOBOIKYBABCS
3pOCTaHHSIM I1HTEPECY 10 KOHKPETHUX 3HAKOBHX CHCTEM... HE BUHATKOM cTaja 1
CEMIOTHKA TpaBa... 3aCTOCYBAHHS JOCATHEHb JIOTIKH... JUII KPUTHYHOTO aHaJi3y
npobiieM cydachoi ropucnpynenmiin» [3, C.113-114]. ¥ HaykoBux myOmikamisx, siKi
npucBsueHi  (Pia0codChKO-MPABOBUM JOCTIHDKEHHSIM TMPOOJEeM MPaBOBOi MOBH,
MPaBOBOI PEaTbHOCTI, MPABOBOi KOMYHIKAIlli MOXHA BIIHAWTH pI3HI aKIEHTH B
TpakTyBaHHI 0a30BUX CEMIOTHKO-TIPaBOBUX MOHATH. Tak, FO. UucrakoBa BBaxae, 1110
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y CEeMIOTHIII MpaBa OMOPHUM MOHSTTIM IOCTAE «IIPABOBUM 3HAK». Y OAHIN 13 CBOIX
nyOmikamiid ¢popMye HACTYNHY Ae(iHIIII0 TOHITTA — «IpeaMeT (BIAaCTHUBOCTI peueid,
BITHOIICHHS, TTO/1s, (DaKT) JOCTYIMHUN CIIPUHHSATTIO JFOAMHH, U SKOi BIH BUCTYIIA€
3HaKOM.... [IpencTasinse MiHHICTH HE caM MO co0l, a JIMIIe y BiHOMIEHH] JI0 1HIIOTO
npenmMetay [4]. JocnigHuIls NpornoHye npu aHaji3i «IIPaBOBOTO 3HAKY» 3Ba)KaTH Ha
o3Havarouy (popmy) Ta o3Hadyaemy (TIOHSTTS) YacTUHH (BIAMOBIMHO JO MOJBIMHOI
mozeni 3uaky @. ne Coccropa: 3HaK € IBOOIYHOIO OAMHUIICIO, TOOTO MOHATTS Ta (hopma
(akycTuuHui o0Opa3) Ta MpeAMETHE 1 CMHUCJIOBE 3HA4YeHHs (BIAMOBITHO 10 iaeit I.
®pere) [4]. He mMoxHa HE MOTOAMTHCH 13 TBEPKEHHSIM JOCIIIHMII MPO Te, IO
IPaBOBUH 3HAK BTUTIOETHCS Y MOHATTAX Ta M€ MPEIMETHE 1 CMUCIOBE 3HAYCHHS.

[Hmuit  akueHT BiAMIYKOBYyeMO Yy nediHilii MOHATTS, ke chOpMYJIHOBaB
O.I[TaBnummuH: «MMpaBOBUM 3HAK — 1€ €JIEMEHT JIMCHOCTI, oOpaHuii abo CTBOpeHUMU
JIIOJIMHOIO, IKUH Mae mpaBoBe 3HaueHHs» [3, C.114]. SIk 3a3Havyae MOCHIAHUK TaKUil
3HAK MICTUTb: 30BHIIIHIO (hOPMY, IPEAMET AYMKHU (HayacTIIIe BUPAKEHUHN Y TTOHSTTI)
Ta ICHYIOU€ SIBUIIIE MPABOBOI JIACHOCTI (TIpeAMET, mpoliec, cuctema). ToOTo npaBoBuit
3HaK Ma€ MaTd MPaBOBE 3HAYEHHS Ta HEPO3PHUBHO OYyTH TOB’S3aHHUM 13 MPABOBOIO
JTIHACHICTIO, IO BIJIOOpaka€ B3a€EMO3B’A30K BUKOPHUCTOBYBAHUX 3HAKIB HOCIEM
(HampuKJIIal, IHTEPIIPETATOPOM).

O. banuHcbKa XapakTepu3y€ TMPABOBUM 3HAK SK TIEBHUU EMIIPUYHUN
MartepiaabHUI HOCIH 1HPOpMALIT «... SIKAWA Cy0’€KTH MPaBOBIIHOCHH CIIPUIAMAIOTh HA
YyTTEBOMY pIiBHI y TpoOIieCi MPaBOBOi KOMYHIKAIli SK BiJITBOPEHHS, YOCOOJICHHS
SKOTOCh 00’eKkTa (mpeaMera Jii, moii, IBUINA 1 T.J1.) 1 HOro 03HaK Ta BIACTUBOCTEH,
IO TIPOSIBJISIIOTHCS Y B3a€MOJIIT Ta CIIBBIHOIICHH] 3 1HIIMMH TaKUMHU € 00’ €KTaMm»»
[1, C.57].

OTxe, mpaBOBUH 3HAK — MaTepiaibHUil 00’ €KT (MPEaMET), IKH CTBOPIOETHCS Ta
CIPUIMAETHCS JIIOANHOIO, MA€ MIHHICTh Ta CMHUCIIOBE HAITOBHEHHS B MEKaxX MPaBOBOI
KoHCTpyKii. [1i1 mpaBOBOO KOHCTPYKIIi€LO, BIAMOBIAHO A0 TBepkeHb O. [liBnuirna
[3, C.114], BapTO pO3yMITH CYKYHHICTh NPABOBUX 3HAKIB, LI0 MAarOTh IpPaBOBE
3HA4YEHHS Ta € YaCTUHOIO MPABOBOI PEATBHOCTI.

[IpaBoBa cuctema - 11e KOMIUIEKCHA CUCTEMA 3HAKIB, SIK1 B3aEMOAIIOTH Mk COOO0I0.
Jlist aHanmi3y sk €JIEMEHTIB CUCTEMH TakK 1 1i 1€papXI4YHOCTI BapTO BUKOPHUCTOBYBATU
PiBHI CEMIOTUYHOTO aHali3y MOBH MpaBa, U0 TONOMaraTuMe MpaBO3HABIIIO BUSBIISITH
cinalOKl Micusg B MPaBOBOMY PEryJIIOBaHHI Ta MOWIYKY HUIAXIB iX ycyHeHHs. IIpaBo
BUKOPUCTOBYE 3HAK K PETYJISATOP CYCHUIBHUX BITHOCHH, @ CEMIOTHKA JOMOMAarae
po3ymiTi (hopMyIIIOBaHHS MPABOBUX HOPM iX COpUMMaHHS Ta 1HTEPIPETYBaHHS, a
TaKOX MIHIMI3yE PHU3WKKA BUHUKHEHHS HEMOPO3YMIHHA Yy TMPOIECI TPaBOBOI
KOMyHIKarlii. 3a J0MOMOTOI0 CEMIOTHYHOTO aHajidy MOKHa MPOTHO3yBaTH (HA
MparMaTUYHOMY PiBHI1), HAIPHUKIIA/, SIK 3MiHA MTPABOBOT HOPMH BIUIMHE HA MOBEIIHKY
YYaCHHUKIB IPAaBOBUX BIJHOCHH.

TakyuM YMHOM, MpaBOBa CEMIOTHMKA € BAXXJIMBUM I1HCTPYMEHTOM [Jisi OLIHKHU
MpaBoOBOI CUCTEMU Ta ii ePeKTHUBHOrO (YHKIIOHYBaHHsS. PoO3yMiHHA mOpuUpoaH
YTBOPEHHSI TPABOBOTO 3HAKY JO3BOJISE: YHUKATH TMOMHJIOK, BUSBISTH MPUXOBaHI
CMHUCJIM TIPaBOBUX HOPM, OINTHUMI3yBaTH IMpPaBOBY KOMYHIKAIlil0, CTBOPIOBAaTH,
3abe3reuyBaTi €peKTUBHICTh IPABOBOI CUCTEMH.
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INIPABOBA ITPUPO/JIA BIPTYAJIBHUX AKTUBIB

PubiTBa Anapiii Basepiiiopuu

Crynent 03-22-05 akageMiuHO1 TpymnH,

bakyIbTETy CIIT90i Ta AETCKTUBHOI AiSITBHOCTI

HartionanpHOTO IOPUAMYHOTO YHIBEPCUTETY iMeHI SpocnaBa Myaporo

BipryanpHi akTMBH — Il 1HHOBAIlliiiHE SBHIIE, SIKE JUHAMIYHO PO3BHUBAETHCS B
yMmoBax IH(poBoi TpanchopMamii. IxHS Tomynspusalis, 30KpeMa KpPHITOBAIIOT,
3HaYHO BIUIMHYJIa HA Cy4YacHI EKOHOMIYHi, MpaBoBI Ta (HIHAHCOBI CHUCTEMH.
Bukopucrannas TexHosorii OJI0kueiH 3a0e3meuunsio JeleHTpali3oBaHe YIPaBIIiHHS,
PO30pICTh Ta OE3MeKy orepalii, 3pOOWBIIN BIPTyaldbHI AaKTUBU KIOUYOBUM
€JIEMEHTOM IJ100aTbHOT €KOHOMIKH.

Cporoani iX 3acTOCyBaHHS BUXOIUTH JANEKO 3a MeXl (PIHAHCOBOI'O CEKTOpY,
OXOIUTIOIOYM O13HEC, 1HBECTHIIll, NPABOBE pETYJIOBAaHHA Ta HaBITh JIEp)KABHE
yHIpaBiIiHHS. 3aBASKH BiJICyTHOCTI TeorpaiuyHIX 0OMEeXeHb 1 MOKIIMBOCTI aHOHIMHUX
TpaH3aKIlii, BIPTyajdbHI aKTUBH CTalld YHIBEpPCAIbHUM I1HCTpyMeHTOM. [Iporte ix
HECTaOUIBHICTh 1 HEJOCTATHIN PiBEHb MPABOBOI'O PETYJIIOBAHHS CTBOPIOIOTH PU3UKU
JUTsI EKOHOMIYHO1 CTaOUIBHOCTI Ta OE€3MEKH KOPUCTYBaYiB.

[lepmi auckycii npo BIpTyasibHI akTuBH BUHUKIM y 2008 poui, komm Catormrl
HakamoTo 3amponoHyBaB KOHLEILIIO ACHEHTPali30BaHOi HHU(PPOBOi BaIOTH. BiH
po3poduB cucrtemy «Bitcoin», MO J03BOJMIA 3IMCHIOBATH EJIIEKTPOHHI MEpeKa3u
BApTOCTI 0€3 MOCEPEeNHMKIB. 3roJIOM BHHHKJIA TEXHOJOTIS MaWHIHTY — Mpolec
BUJI00YTKY KPUIITOBAIIOTH, 110 BIIKPUB HOB1 MIEPCIIEKTUBH JJIsI OTPUMAHHS ITU(GPOBUX
aKTHBIB.

Takum 94rHOM, BIpTYyaJibHI aKTUBH CTAJU BAXKJIMBUM €TAIlOM Y PO3BUTKY HIU(PPOBOT
E€KOHOMIKH, ajie iX e(EeKTHBHE BUKOPUCTAHHS 3aJICKUTh BIJ] BUPIIMICHHS MUTaHb
peryJIroBaHHS, O€3IeKH Ta CTa01ILHOCTI.

Ha panHix eramax poO3BUTKY TIOHSTTS «BIPTyaJibHI aKTHUBW» 1III€ HE
BUKOPHCTOBYBAJIOCS. YBara 3/1e01IbII0Or0 30cepeKyBasiacsd Ha U(PPOBUX BaIIOTaX,
TakuX K OITKOiH, ab0 3arajJjoM Ha KpUNTOBaIIOTax. [3 yacoMm, 31 3pOCTaHHAM
MOMYJIIPHOCTI KPUNTOBATIOT Y (PIHAHCOBUX KOJIAX, BUHUKJA MOTpeda B iXHbOMY
MIPaBOBOMY BpETYJIFOBaHHI.

[Tepuroro kpainoro, sixka y 2017 porri odiiiiiHO BU3HATIA KPUNITOBATIOTY TUIATIKHUM
3acobom, ctasna SnoHis, xoua W Oe3 HPUPIBHSHHA i1 A0 JEpKaBHOI BalOTH. Y
MOJIaJIbIIIOMY PETYJIOBaHHSA BipPTyaJlbHUX AaKTHUBIB IOYajO PO3BUBATHUCA B IHIINX
Kpainax, 3okpema y IlIBeitmapii Ta @panii, 1e Oyiau CTBOpPEHI MPaBOBI paMKH JIsI
1HTerpallii KpUMTOBAIIOT 1 TOKEHIB Y (DIHAHCOBY CHUCTEMY.

VY 2018 porii O6ys0 BCTAHOBJICHO YITKE BHU3HAYCHHS BIPTyaJbHOI BajllOTH, SKE
3HaMUIo BigoOpakeHHs B Jlupextusi €Bpormeiicbkoro Ilapmamenty ta Pamu (€C)
2018/843 Binm 30 TpaBus 2018 poky. Ll mupexTrBa BHECTIA 3MIHU 70 TIOTIEPEAHIX aKTiB,
3okpemMa g0 JupektuBu (€C) 2015/849 mono 3amobiraHHs BUKOPHUCTAHHIO
(1HAaHCOBOI CHCTEMHU IS BIIMHUBAHHS Tpolied 1 (IHAHCYBaHHS TEPOPUZMY.
BipryansHi Bamoth OyiM BU3HayeHl $K LupOBI BHUpa3H BapTOCTI, L0 HE
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BUITYCKAIOThCS LICHTPAIbBHUMHU OaHKaMU 1 HE TIPUB’A3aH1 10 O(DIIHHUX BAIIOT, IPOTE
BHU3HAHI 3ac000M 0OMiHy [1].

Ile BHM3HaAUEHHS CTajlO OCHOBOIO JJISi TMOJAJIBIIOTO IMPABOBOTO BPETYJIIOBAHHS
BIpTyaJbHUX aKTHBIB y PI3HUX KpaiHaxX, BKIIOUalouu YKpainy. BusnaHHs BipTyaabHUX
BaJTIOT SIK 3aC00y OOMiHY BiIKpUBA€E HOBI MOKIIMBOCTI JIJIS1 1X Jieraiizaiii Ta iHTerpartii
B o¢imiiiHy ekoHoMiKy. OJHaK IIe¢ TaKOX BHMarae po3poOKd MEXaHI3MIB is
3a0e3MeveHHs TIPO30POCTi, KOHTPOJIIO Ta 3amo0iraHHs BUKOPHUCTAHHIO KPHUITTOBATIOT
JUTSl HE3aKOHHUX I[UJIeH, TAaKUX K BIIMUBAHHS rpolled Y (piHAHCYBaHHS TEPOPUMY.

VY 2020 poui I'pyna po3poOku ¢iHaHCOBUX 3aX0/iB OOPOTHOM 3 BiJIMUBAHHSIM
rpomeii (FATF) ompuntognuna oriisia, SKUM MIAKPECIUB BaXXJIUMBICTh BHU3HAHHS
BIpTyaJbHUX aKTHBIB SIK MaHOBHX a00 (hiHAHCOBUX IHCTPYMEHTIB JJIsi OOpPOTHOM 3
BIJIMMBaHHSM Tpoleil Ta ¢iHaHCYBaHHAM TepopusMmy. Lleit miaxia cyTTeBO 3MIHUB
TpaKkTyBaHHS BIPTyaJbHUX AaKTUBIB, OCKUIBKA TEpPMiIH «IudpoBa BajIioTa» OyB
3aMIHEHUN Ha OUIBII YHIBEpPCAJIbHE TMOHSATTA «BIPTyaJibHI aKTHUBU». Taka 3MiHa
JI03BOJIMJIa OXONUTH IIMPOKUNA CIEKTP UM(POBUX AKTUBIB 1 COpHUsIIA iX 1HTErpauli B
P13HI PAaBOB1 CUCTEMHU 110 BCbOMY CBITY [2, c. 21].

e pimenns FATF crano BaXiIMBUM KpPOKOM A0 QopMaiizaiii BipTyaJlbHHX
aKTHUBIB Y MDKHApOJHUX (PIHAHCOBUX Ta MPABOBHX CUCTEMAX, OCKUIBKH TeEIep ix
MOXHa pO3IVISIIATH HE JHIE $K 3acoO0u OOMiHYy, ane W sAK IiHHI (PIHAHCOBI
IHCTpYMEHTH. BIaMoBiIHO, KpaiHM 3MYILEHI OyJM aJanTyBaTh CBOI 3aKOHOJIaBCTBA,
o6 e(peKTUBHO KOHTPOJIOBATH IIl AaKTUBH, 30KpeMa Ui 3aroO0iraHHs ix
BUKOPUCTAHHIO Y HE3aKOHHUX omepauiix. BaxiuBuM acnmekroM € Te, IO
BIIPOBA/DKCHHS LUX CTaHIApTiB 3abe3nedye OUIbIIy MPO30pICTh Ta OE3MeKy s
YYaCHHUKIB PUHKY BIPTyaJIbHMX aKTHBIB, OJTHOYACHO 3HIDKYIOUU PU3UKHU (P1HAHCOBUX
3JI0YMHIB.

VY 2023 pomi €Bponeiickkuii mapiaameHT yxBanuB pernameHT MiCA (Markets in
Crypto Assets Regulation), sikuil 4iTKO BHM3HAUMB KPUNTOAKTUBU SIK LHUQPPOBE
Mpe/CTaBICHHS BapTOCTI abo MpaB, IO MOXYTh TMepeaaBaTucs Ta 30epiraTucs 3a
JOIIOMOTOI0 TeXHOoJIorli OnokueitH. lle BHW3HAUYCHHS BaXXIMBE THM, IO BOHO
BHOKPEMJTIOE KPUNITOAKTUBU K OKPEMHUIN KJIaC aKTHBIB, BIAMIHHUU BiJ TPaJIULIIITHUX
(1HAaHCOBHUX IHCTPYMEHTIB, 1 3aKpIIUIIOE iX AK OO'€KT CAMOCTIMHOIO MPaBOBOTO
perymntoBaHHs [3].

TakuM YMHOM, 1€ pIMIEHHS CTaJI0 BAXKIUBUM KPOKOM [0 (opmaizalii
KPHUIITOBAJIOT Ta IHIIMX HU(PPOBUX AaKTUBIB Yy MPaBOBOMY MoJi €BpONEHCHKOTO
Coro3y. BmusnaueHHS KpPUNTOAKTUBIB SK 00'€KTIiB, MO HE € (HIHAHCOBUMU
IHCTpyMEHTaMH y KJIACMYHOMY PO3YMiHHI, JO3BOJIE€ PO3LIUPUTA MOXKJIUBOCTI AJIs
iXHBOTO peryJroBaHHs, BOJHOYAC 30epiraloun THYyUKICTh JJIs 1HHOBAWiil. Permament
MiCA cnpusie kpariiif iHTerpailii KpUurnToBaIioT Y (1HaHCOBY CUCTEMY, 3a0€3MeUyI0UH
MIPaBOBY OCHOBY JUIsl 1X BHKOPHUCTAaHHS B €KOHOMIYHOMY 00iry, 30kpema y cdepi
1HBECTHIIIN Ta TUIATIKHUX cUCTeM. BoHOYAC, Take peryatoBaHHs CTBOPIOE YMOBH IS
M1JBUILEHHS MPO30POCTI Ta 0€3NEKU HA pPUHKY KPUIITOAKTUBIB, 3HUKYIOUN PU3UKH J1JI5
CHOKHMBAYiB Ta YYACHUKIB PUHKY.

BipryanbsHi akTMBM B YKpaiHi € HOBUM 1 MajJoJOCHIIKEHUM (EHOMEHOM, W10
BUKJIMKA€ YHUCJICHHI MPAaBOBI NMUTaHHS 4Yepe3 CBOI HEBU3HAueHICTh. Ha muisixy
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CTBOPEHHS YITKOTO IIPABOBOI'O PETYJIFOBAHHS BUHUKAIOTh YMCIIEHH] TPYIHOIL, CEPEN
AKMX — HEJOCTaTHS TOTOBHICTh 3aKOHO/JABCTBA ANANTYBATHCA 10 HOBUX peautii,
HEPO3YMIHHSI TPABOBOI MPUPOAM TaKUX AaKTUBIB 1 Blz[cyTchTb CYCIILIIBHOTO
KOHCEHCYCY II0JI0 HeoOXigHOCTI iX BperymoBaHHS. Lle cBimuuth mpo motpely B
€IMHOMY ITPAaBOBOMY BH3HAYEHHI BIPTyaJbHUX aKTUBIB.

Opniero 3 mepimux cupod perynoBatu kpunroBamoTy 0yB [Ipoekt 3akony Ne 7183
(2017 p.), KMl BU3HAYAB KPUNTOBAIIOTY K IMPOTPAMHUI KOJI, 110 € 00'€KTOM IpaBa
BiacHocTi [4]. IIpore mne Bu3HaueHHS Oyj0 OOMEXKEHHMM 1 HE BIJOOpakallo BCiX
aCIEKTIB KPUITOBAJIIOTH, TOMY IPOeKT OyB BiaxuiaeHuil. Hactynuuit mpoext Ne 7183-
| HamaraBcsi OXOIUTH MUPIINUN COEKTP (PYHKIIH KPUIITOBAIIOTH, OJHAK HEAOCTATHHO
YiTKO BU3HAUUB 11 IPAaBOBY CYTh, & KPUTHKA BUHHMKIIA YEPE3 HEZPO3YM1JIE€ TPAKTYBAHHS
"uudponoi popmu" [5]. [loganpma iHimiaTuBa, nmpoekT 3akony Ne 9083 (2018 p.),
BH3Hauaja BIPTyaJlbHI aKTHBH SIK 3aIMCH B PO3IMOALIEHOMY PEECTPI, alie 1Ie TAaKOXK HE
BUPIIIWJIO MUTAaHHS MPABOBOI MPUPOAU TAKUX aKTUBIB [6].

3BiACH, PABOBE PETYJIIOBAHHS BIPTYaJbHUX aKTUBIB B YKpaiHl 3aJIMIIAETHCSA HA
eTami po3pooku. [Ipore BaxxnBo, 1100 BU3HAYCHHS [[HOTO MOHSATTS BPaXOBYBaJO BECh
CHEKTp LHU(PPOBUX TEXHOJOrIH, 30KpeMa KPUITOBAIIOTH, TOKEHU Ta CTEHOJIKOTHH.
VYHIKaJIbHICTh KPUITOBAIIOTH IOJISTAE€ B TOMY, 110 BOHA Ma€ BIACTUBICTh IepeOyBaTH
y BOJIOZAIHHI JIMILIE OJTHOTO Cy0'eKTa B IEBHUI MOMEHT, 1 NP Niepeiayl 1i IHHICTb JUIs
MOMNEPETHBOIO BIACHUKA 3HUKA€, IO POOUTH 1i BIAMIHHOK BiJ IHIIUX (PopM
iH(dOopMmaIii.

BipryanbHi akTHBH, 30KpeMa KpUITOBAIIOTH, HE MAIOTh MPABOBOTO CTAaTyCy B
OUIBIIOCTI KpaiH, M0 YCKJIAJHIOE iX IHTErpallifo B mpaBoBi cuctemu. B VYkpaini
BKJIMBUM KPOKOM CTajo yxBajeHHs 3akony "IIpo BipTyanbsHi aktuBu" y 2022 pori,
KWW BU3HAE 11l aKTUBH HEMaTepiaJbHUMH Oiaramu, o0'€eKTaMU HHMBLIBHHUX IpPaB 3
MO>KJIUBICTIO TTOCBITUEHHST MaitHOBUX TipaB [7]. [IpoTe 3akoH 11e He HaOpaB YMHHOCTI
yepe3 HEeoOXIAHICTh BHECEeHHS 3MiH A0 [logaTkoBOro Kojekcy, IO pPeryiroTh
OMOJATKyBaHHs omNepalliii 3 BIpTyaJIbHUMH AKTUBAMH.

OT1xe, He3BaXKar0YM Ha MPOTPEC Y 3aKOHOAABCTBI, OHSTTS ""BIPTYyalbHUX aKTUBIB"
BCE IIe MOoTpeldye MOJAIBIIOr0 OCMHCIICHHS 1 BJIOCKOHAJICHHS, OCKIJIBKH ICHYHOYE
BU3HAUYEHHS HE BPAaXOBY€ BCIX AaCHEKTIB iX MPaBOBOrO CTaTyCy Ta MEXaHI3MIB
MOCBITYEHHS! MallHOBMX TMpaB. BiJACYTHICTh YITKOTO BH3HAYEHHS LMX AKTHUBIB Y
3aKOHOJIABCTBl CTBOPIOE MPABOBI MPOTUPIUYSA, OCKUIBKM HeMarepianbHi Onara,
BIMOBITHO A0 I[UBUIBHOrO KOJEKCYy, HE MarOTh EKOHOMIYHOI BapTOCTi, Xod4a
BIpTyaJibHI aKTHBH MOXYTh MaTH peajbHy €KOHOMIUHY LIHHICTh. Lle migkpecitoe
HEOOXIAHICTh  JOOMpAIFOBAHHS 3aKOHOJABYMX IHIIIATHB JJIs1  3a0e3MeUCHHS
HAJIe)KHOTO NMPABOBOTO PETYJIIOBAHHS IIbOTO HOBATOPCHKOTO SIBUILIA.
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A0 IUTAHHSI ITPO YIIPABJIIHHS ®IHAHCOBHUMH
PE3YJIbBTATAMMU I'OCITOJAPCBKOI JIAJTBbHOCTI

AHTOHeHKO Ipuna,

MarictpaHT kadeapu MEHEKMEHTY Ta (piHAHCIB

HHI «Ykpaiucekuii gepKaBHUI XIMIKO-TEXHOJIOTTUHUN YHIBEPCUTET)
YKpalHCHKOTO JIepP>KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJOT1H

Y nmporeci MWATOTOBKM BUIIMMH HaBYaJIBHUMU 3akiajgamMu  (axiBIiB 3
MEHEDKMEHTY OCOOJIMBE MicCIle 3aiiMae mpobiieMaTHKa YIpaBiiHHSA (DiHAHCOBOIO
CKJIaJIOBOIO JisJTIBHOCTI Cy0’€KTIB TOCIOIapIOBAHHS 1, 30KpeMa, TUTaHHS yIIpaBJIiHHS
¢dbinancoBuMHu  pesyibTaTamu. lle TmMoOB’s3aHO 3  HEOOXIIHICTIO MOCTIMHOIO
BJIOCKOHAJICHHS YIIPaBIIHCHKUX MIAXOAIB Y 11 cdepi, 3Bakatouu Ha JUHAMIYHI 3MIHA
Cy4aCHOTO PHMHKOBOTO cepefoBullla W 30BHIimHI BuUkiukd [1]. EdexTuBHOIO
HAaBYAJIBHOIO TEXHOJOrI€0, 10 3a0e3leyye He TUIBKU 3aCBOEHHSA CYTHOCTI
VIPaBIIHCHKOTO TIPOLIECY, ajie ¥ HaBUYKU MOro BJOCKOHAJCHHS, € CHUTYyalliiiHa
MeToMKa. Bu3HauMMO OCHOBHI HaNPSIMKK BIOCKOHAJICHHS YIPaBIiHHSA (DiHAHCOBUMHU
pe3yJibTaTaMu TOCHOAAPChKOi MISUIBHOCTI, 3a SKUMU JOLUIBHO (OPMYBaTU OKpeMl
PO3TOPHYTI CUTYAIliiiH1 BIOPABU 3 BIAMOBITHOI PO3PaXyHKOBOIO YaCTUHOIO.

[lepuuii HanpsIMOK — ONTHUMI3AIlisl CTPYKTYpU BUTpAT, IO MOXKE 3a0€3MeUuTH
MIATPUMKY PIBHSI PEHTaOENbHOCTI W 3a0e3MeunTr CTaOUIbHICTh TPOIIOBHX MOTOKIB.
Bxotouae HacTyIHI 3aX0/1.

1. Ontumizariiss moctidHux BuTpar. [locTiiiHI BUTpaTH, Taki SK OpeHzAa
MpUMIIIIEHb, BUTpPATH HAa YTPUMaHHS TEPCOHANy, BUTPATH Ha TEXHOJOTIi Ta
oOnagHaHHS, € HEBIJ €EMHOI YaCTHHOK OIEepalifHol AISUTBHOCTI  CyO’€KTIB
rocrnojaproBanHs. JlJis 3HIKEHHS 1IMX BUTpAT KOMIAHIT MOXYTh YIPOBAIKyBaTU
3aX0AM, 10 JO3BOJIATH 3MEHIIUTH BHUTPATH Ha YTPUMAaHHS HE 3HUKYIOUH
e(eKTUBHOCTI, 30Kpema:

- aBTOMaTu3allil0 Ta IU@(poBi3alil0 MPOIECIB. YHPOBAHKEHHS CYYaCHHUX
iHQopMaIIMHUX  TEXHOJIOTIM JUIsi  aBTOMaTtu3alii  OyXraiarepchbKoro OOJIKY,
CKJIaJICbKOTO OOJIiKY, YINpaBJIiHHS 3aMOBJICHHSIMU Ta BIJIBAHTAXEHHSIMHU JOMOMOXE
3HU3UTU BUTPATH Ha OOpOOKYy 1H(OpMalli, MABUIIHUTH €(EKTUBHICTb POOOTH
CHiBpOOITHHKIB Ta 3a0€3M€UYUTh 3HUKEHHS TOCTIMHUX BUTPAT;

- ONTUMI3allil0  opraizamiiHoi  cTpykTypu. llepeouinka  QyHKIIOHATY
M1PO31IIB KOMITaHii, OUTbI e(eKTUBHE BUKOPUCTAHHS MEPCOHATTY, B TOMY YHCII 32
PaXxyHOK YMIPOBA/KEHHS OUIBII THYYKOI OpraHi3amiiiHOi CTPYKTYpH, HO3BOJIATH
3MEHIIIUTH BUTPATH Ha TIEPCOHAT (IIUIIXOM 301TBIIIEHHS TOXO1B 3 BUKOPUCTAHHSM Ti€l
K YHCEILHOCTI TIepcoHany) [2];

- TIONIYK aJbTEPHATHBHUX IMOCTAYAJILHUKIB 1 ONMTHUMI3allil0 YMOB opeHau. [[s
3MCHIIICHHS BUTPAT Ha OpEHAY NPUMIIICHh Ta OOJagHAHHS KOMMAHISAM CIiJ
PO3TIITHYTH MOKJIMBOCTI JISl 3HUKCHHS OPEHIHUX TIATEXKIB.

2. Onrumiszanis 3MIHHUX BUTPAT. 3MIHHI BUTPATH KOMIIaHii, 30KpeMa BUTpaTH Ha
CUPOBHHY, JIOTICTUKY Ta MAPKETHUHT, MalOTh 3HAYHUI BIUIMB Ha (DIHAHCOBI PE3YJIbTATH,
TOMY JJIsI X ONITUMI3allil HEeOOX1IHO:
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- MABUILYBaTH €(PEKTHBHICTh JIOTICTUYHUX TMPOIECIB  (PEKOMEHIYEThCS
ONTHMI3yBaTH TPAHCIIOPTHI MAPIIPYTH, 3HIKYIOUA BUTPATH HA JOCTABKy TOBapiB 3a
PaxyHOK OLIbII e(EeKTHBHOIO BUKOPHUCTAHHS TPAHCIIOPTY Ta cKiadiB). e m103BoIUTH
3HAYHO 3HU3UTH BUTPATH HA JIOTICTUKY 1 MOKPANTUTH €(EKTUBHICTH TOCTABOK;

- BHUKOPHUCTOBYBaTH MHU(POBI KaHAMM JUIsl MapKETHHTY, TOOTO, 3aMiCTh
TPAAMIIITHUX JOPOTUX MAaPKETUHTOBUX 3aXO0JIIB KOMITaHii MOXYTh 1HBECTyBaTH B OH-
JalH-MapKETUHT, COIIalbHI Mepexi Ta iHm 1udpoBi mwiatGopmMu, MO T03BOJIIE
3a]Tly4aTd HOBUX KJIIE€HTIB 32 MEHIIIl KOIITH;

- 3aCTOCOBYBATH 1HHOBAIliMHI MIIXO0M A0 YIPABIIHHS 3aMacaMu, 110 JT03BOJHUTh
3MEHIIUTH BUTPATH Ha iX 30€piraHHs 1 CBOEYacHe MOMOBHEHHS BIAMOBIIHO J0 MTOTPEO
PHUHKY.

HactynHuili HanpsiMOK — 1€ TTOKpAIIeHHs YNPaBIIHHSA T'POIIOBUMHU MOTOKAMHU Ta
mkB1aHICTIO. OCHOBHI 3aXO0I/ HABEIEH] HIDKUE.

1. V gactuHi cTpaTeriil yrpaBiHHS JTiKBIIHICTIO:

- YOPOBADKEHHS CHCTEMH IPOTHO3yBaHHS T'POIIOBUX TOTOKIB, IO TO3BOJHUTH
3a3/1aJerib BUABIISITH MOTEHIIIHHI TPOOJIEMHU 3 JIIKBIJIHICTIO Ta KOPUTYBAaTH (PiHAHCOBI
pIIICHHS JJ1s1 3a0e3MeUeHHS CBOEYaCHOTO BUKOHAHHS 3000B’I3aHb;

- YIOCKOHAJIEHHSI TPOLECIB ONTUMI3allil JeOITOPChKOI Ta KPEeAUTOPCHKOI
3a00proBaHOCTI JIJIsi 3MEHIIICHHSI Yacy MIXX MOMEHTOM ITOCTaBKH TOBapiB/MOCTYT Ta
HAJXO/DKEHHSIM IJIaTEXI1B, a TAKOK CKOPOUYEHHS TEPMIHIB OILIATH BiJl MOCTaYaIbHUKIB.

2. Y yacTuHI1 ynpaBJiHHA OOpPTOBUM HABAHTAKEHHSM:

- ONTHUMI3allisl CTPYKTYpH OOproBoro kKamitainy (o0 3MEHIIUTH (iHAHCOBI
Butpatu). JJis 1IbOro HEOOXITHO 3HIKYBATHU 3aJICKHICTh Bl KOPOTKOCTPOKOBHUX
MO3WK Ta 301JIbIITYBATH YaCTKY BJIACHUX KOIITIB y (piHAHCYBaHHI;

- TOIIyK OUIBII  BUTIAHUX YMOB IS KPEAUTYBaHHS, BKJIIOYAIOYU
pedinancyBaHHs ab0 CKOpOYEHHs OOProBUX 3000B’s3aHb, IO J03BOJUTH 3HU3UTH
(GiHAHCOBHI THCK Ha KOMIaHII 1 mojiermuT o0cayropyBanus oopry [3].

Jlani po3rissHeMO HampsMOK JuBepcu(ikalii AOXOAIB 1 MOUIYKY HOBHX JIXKEpe
(diHaHCyBaHHS, amke AuBepcudIKalis JOXOAIB € BaXJIMBOK CTpaTeri€ro s
3MEHIIEHHS PU3UKIB, MTOB’A3aHUX 3 MOHO-3aJICKHICTIO BiJl IEBHUX BUIIB A1SIBHOCTI
a00 puHKiB. OCHOBHI 3aX0/I1 HaBEICH1 HUXKYE.

1. V dactuHi po3mIMpeHHs NPOAYKTOBOTO MOPTQEs:

- KOMIIaHli MOXYTbh 30CEPEAUTHCS Ha PO3MIMPEHHI aCOPTUMEHTY NPOIYKIIi 3
OJHOYACHHUM MIABHINCHHSAM i1 SKOCTI1. J{0JaTKOBO 4O OCHOBHOI METH 1I€ JO3BOJIMTH
MOCWJINTH KOHKYPEHTOCITPOMOXHICTh, 1[0 HAMPSAMY 3QJICKUTh BiJ SIKOCTI TIPOTYKITIT
[4];

- PO3BUTOK OpEeHAM OOJIaJHAHHS s pi3HUX cep OizHecy (KpiM TpaauiliiHUX
KJIIEHTIB), 1110 MOXE CTATH BAXJIMBUM JDKEPEIIOM JIOXOY Ta JO3BOJIUTH KOMIICHCYBATH
3HIDKEHHSI IOXO/IIB B/l OCHOBHOI JISLTBHOCTI.

2. IuBectyBaHHs B HOBI 013Hec-mozem. Lludposizaiis crae OAHUM 13 KIFOYOBHUX
(dakTopiB 15 O13HECY, 110 MparHe 3aJIMIIATUCS KOHKYPEHTOCIPOMOXKHUM B YMOBax
IIBUJKUX 3MIH HAa PUHKY, TOMY 1HBECTYBaHHsS B LU(POBI MiIaTGopMu Ta OH-JANH-
CEPBICH MOKE MATH KUJIbKa CTPATETIYHUX MepeBar:
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- 3HWIKEHHs BUTpAT Ha od-naiH-mipoaaxi. [lepexin Ha eNEeKTPOHHY KOMEPIIiIO
JI03BOJISIE CKOPOTHTH BHUTPATH HAa YTPUMaHHS (Pi3MUHUX Mara3uHiB ab0 TOProBHX
TOYOK, a TaKoXX Ha PoOOTYy 3 IEpPCOHAIIOM, SKUM 3alMaEeThCS OOCIyrOBYBaHHSM
KITi€HTIB 0¢-naiiH. 1{e m103BoJIsI€ 3HAYHO 3MEHIITUTH BUTPATH HA OPEHAY IPHUMIIICHD,
YTPUMaHHS CKJIAJIB, TPAHCIOPTYBAHHS MPOMYKINI JO TOPTOBHX TOYOK, & TAaKOX
3MEHIIIATH Yac, BUTPAUYCHUN Ha 0OpOOKY 3aMOBJICHD;

- PO3ILIMPEHHS KJII€HTCHKO1 6a3u, TOOTO BUKOPUCTAHHS OH-TTAH-TIIaTdOpMHU, KA
JT03BOJISIE€ JOCITTH OLIBII MIMPOKOI ayaUTOPii, 30KpeMa KJIIE€HTIB 3 1HIINX PETiOHIB, a
TaKOX 3HU3UTH Oap'epu JIsl BXOy Ha HOBI pUHKHU. BukopuctanHus nudppoBux KaHaliB
PO3LIUPUTDH TOCTYII O MPOIYKIII;

- TIOKpalleHHs OOCIyrOBYBaHHS KJIIEHTIB, aJlK€ BIPOBAKEHHS OH-JailH-
CEpBICIB IS 3aMOBJICHHS IPOAYKIIi 1 MOCIYr JO3BOJISE KIIEHTaM 3J1HCHIOBATH
MOKYNKU B 3PYYHUH [JII HUX Yac, a TaKOoX 3a0e3rnedye aBTOMAaTUYHy OOpOOKy
3aMOBJICHb 1 HaJaHHS aKTyajdbHOi 1H(OpMaIllli Tpo HasABHICTH TOBApIB, IIIHH,
cnemianpHi mpono3uilii. Ile mokpamrye MOCBiA KITIEHTIB 1 MiABUINYE pIBEHb iX
3aJI0BOJICHOCTI;

- BUKOPUCTAHHS AaHANITUKU [JJs1 TpUUHATTS pimieHb. [udposi mnatdhopmu
HaJlal0Th BEJIWYE3HUI O0CAT JaHUX MPO TMOBEAIHKY KOPUCTYBauiB: $IKI TOBapH
KOPUCTYIOThCS TOMMUTOM, SIKI MApKETHHTOBl KaMmaHii eQekTtuBHimi Toimo. Lle
J03BOJISIE  KOMIIAHISIM aJlaliTyBaTd CBOi CTpaTerii Mpojaxy, LIHOYTBOPEHHS Ta
peKJIaMHI KaMMaHii 1y JTOCATHEHHS] MaKCUMAJIbHUX PE3yJIbTaTIB.

3. CmiBopaisi 3 BEJIMKUMHU PO3JIpIOHUMHU Mepekamu abo ¢dipMamu, 110
CHeIiami3yloTbcsi Ha opeHAl obOnmamHaHHa. OcCh KiIbKa KIIOYOBUX TepeBar Ii€i
CTparTerii:

- CcTaOUTbHMI TpHUIUIUB 3aMoBiieHb. CHiBIpalsd 3 BETUKUMH PO3JIPIOHUMHU
MepekamMH J103BOJIsIE 3a0e3MeunT CTaOUTbHUN TOTIK 3aMOBJICHD 1 MepeadadyBaHui
noxia. Benuki Mepexi MaloTh pO3BUHEHY IHPPACTPYKTYPY AJIs 3aKyMiBII, 30€piraHHs
1 pO3MOBCIOIKEHHS TOBAPIB, 1110 J103BOJISI€ ONTUMI3YBaTH JIOTICTUYHI nporecu. Kpim
TOTO0, TaKi MAPTHEPCTBA YACTO BKIIIOYAIOTH YKJIa/laHHS JOBTOCTPOKOBHX yTOJ, IO Ja€
MO>KJIUBICTh O13HECY IJIAHYBaTH MaOYyTHI IOXOAU Ta BUTPATU 3 BUCOKOIO TOUYHICTIO;

- pO3MIMpEHHA KaHaiiB 30yTy, 00 cHiBmpaus 3 BEIMKMMU Mepexkamu abo
napTHepaMu, sIKI OpPEHIYIOTh OOJIaJHAHHS, JO03BOJISIE BUMTHM HA HOBI PUHKHU Ta
CETMCHTH KIIIEHTIB;

- JI0JIaTKOB1 JIOXOIM Yepe3 HOBI mociayru. KpiM OCHOBHOI JisSTbHOCTI (TOPTIBIIS
Ta opeHaa oOJagHaHHS), CIIBIpAIld 3 IHIIMMHU KOMIAHIIMH MOKE CTBOPUTHU HOBI
MOXJIMBOCTI i1 MoOHeTH3arii Oi3Hecy. Hampukinan, MokHa 3amponoHyBaTH
napTHepaM JOJATKOBI TIOCIYTH, Takli SIK TEXHIYHE OOCIYroByBaHHS, PEMOHT
o0JlalHaHHS, a TAaKOX IMOCTaYaHHS aKcecyapiB UM KOMIUICKTYHOYHUX, IO IIiBHINHUTH
PIBEHB JOXO/IB;

- MapKETUHTOBI MOXKJIUBOCTI. POOOTa pa3oM 3 BEIMUKUMU MEpPEKaAMU MOMKE TaKOK
OyTH KOpPHCHOIO HaBITH 3 TOYKH 30py MapKeTHHry. [lapTHepcTBO 3 BilOMUMU
Opengamu a00 BEIMKUMH MIAMPUEMCTBAMH JO3BOJSIE BUKOPHUCTOBYBATH iX
MapKETUHT'OBI PECYPCH, BKIIIOYAIOUHM PEKJIaMy Ha BEJIMKHX IIaTPopMax, MpoOMO-aKIli,
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a TaKOX CHIJIbHI pekyiaMHl Kammauii. [le Moxxe 3Ha4YHO MIABUINMTH IMi3HABAHICTh
OpeHTy 1 3ATyYUTH HOBHX KIIIEHTIB;

- nguBepcudiKallis pu3uKiB. Y MapTHEPCTBAX 3 BEIUKUMHU KOMIIaHIIMA MOYKHA HE
TUIBKH 320€3MeUNTH CTaOUIBHUH MTOTIK 3aMOBJICHB, aJie ¥ 3HU3UTH (PIHAHCOB1 PH3UKH.
Benuki mapTHepu 9acTto 37aTHI 3a0€3MeYnTH HAiHHI YMOBH OIUIATH, IO JO3BOJISIE
3HIDKYBATH 3JICKHICT BT IHAHCOBUX KOJIMBaHb HA PUHKY.

[Ile onuH HampsMOK — I11¢ (IHAHCOBE PE3CPBYBAHHS Ta YNPABIIHHSI PU3HUKAMH,
a/pKe B yMOBax BUCOKOI €KOHOMIYHOT HECTAO1IbHOCTI OCOOIMBY yBary Ciiji MpUIUIATH
YIPABIIHHIO pU3UKaMHU, 30KpeMa, CTBOPEHHIO (PIHAHCOBUX PE3EPBIB Ta 3aCTOCYBAHHIO
METO/I1B X€JPKYBAaHHS JIJIs 3aXUCTY BiJ 30BHIIIHIX (DakTopiB. OCHOBHI 3aX0/11 HABEJICHI
HiK4de [34].

1. ®opmyBanHs (hiHAaHCOBUX pe3epBiB. D1HAHCOBI pe3epBU — 1€ YaCTHHA aKTUBIB
KOMIIaHii, [0 YTPUMY€EThCS Ha BUTIAJ0K Herlepe0aueHux (piHaHCOBUX TPYIHOIIIB a00
E€KOHOMIYHMX criaiB. [{e BaKJIMBUI THCTPYMEHT YIIpaBJIiHHS PU3UKAMHU, IO A€ 3MOTY
3a0€3MeUnTH CTa0UIBHICTh AISTTLHOCTI B YMOBAaX MIHJIMBOI Ta 4aCTO HelepeadadyBaHoO1
€KOHOMIYHOI CUTYyaIlli, TOOTO, JO3BOJISIE:

- 3aJWIIaTHCS Ha IUIaBy B Tmepiogw kKpu3. OgHUM 13 OCHOBHHX 3aBIaHb
dhopmyBaHHs (PIHAHCOBUX pe3epBiB € 3a0€3MeUCHHS CTa0lIPHOCTI KOMIIaHIi B YMOBax
3HIDKCHHS J0XOJIB a00 HaBiTh THUMYacoBUX (DIHAHCOBUX TPYIHOIIIB. Y pa3sl
€KOHOMIYHOI Kpu3H ab0 3HMKEHHS MOIMUTY Ha MPOAYKIII0, HASBHICTh JOCTATHHOIO
3amacy TpoOIIOBUX KOIITIB [I03BOJISIE TOKPUTH OMepalliifHi BUTpaTH, 30epiratu
MJIATOCTIPOMO>KHICTh T4 YHUKATH HEOOX1THOCTI CKOPOYEHHS BaXKJIMBUX 1HBECTHUIIIM B
PO3BUTOK;

- THYYKO pearyBaTd Ha €KOHOMIYHI TpynHoll. PesepBu MoxyTh OyTu
BUKOPHUCTaHI JIJIsl TOKPUTTS Henepen0auyeHuX BUTPAT, HAPUKIIAM, 111 (pIHAHCYBAHHS
KamTaJIbHUX BUTpPAT, 3aKYIiBJIlI MarepiajdiB 4Yd CHUPOBHHH B pPa3l THUMYACOBOTO
MIABUILEHHA LIH a0o aediuuty Ha puHKy. lle mo3Bonsie 30epertu omnepaTUBHY
THYYKICTh HaBITh B YMOBaX, KOJM JOCTYM JIO 30BHIIIHIX (JIHAHCOBUX PECYPCIB MOXKE
OyTH OOMEKEHMUIA;

- TeperiisagaTH TOJITHKY pe3epBYBaHHS. BakIWBO MEpIiOAWYHO TEperisaaTh
po3Mip (iHAHCOBUX pPE3epBIB 1 aJaNnTyBaTH TOJITUKY PE3EpPBYBaHHS JO MOTOYHOI
cuTyarii Ha puHKY. L{e mepeadadae MoCTiHHUN MOHITOPUHT €KOHOMIYHOT CUTYyaIlii Ta
BIJINOBIJIHI KOPUTYBAHHS B CTPATETIi YIPABIIHHS I'POILIOBUMH ITOTOKAMU;

- JIOTPUMYBATHUCA MPUHIIUIY «TPOXH OuIbIle, HixK MoTpiOHOY». [Ipu hopmyBaHH1
pe3epBiB KOMIIaHis TIOBHMHHA MJISITH 3a MPUHIMIIOM «Kpalie MaTd OuIbIlne, HiX
HEJIOCTaTHhO». Hajmiiok ¢iHaHCOBUX pPE3epBIB MOKE OyTH BUKOPHCTAHHM MJIs
peanizalii cTpaTeriyHuX 1HBECTHUIIM a00 IMATOTOBKH 10 HEBM3HAYECHHUX 30BHIMIHIX
obOcTaBuH, 110 J107a€ Oi3HECY TOAATKOBOI CTabUIBHOCTI 1 CTIHKOCTI.

2. XemKyBaHHs BaIOTHUX 1 MPOILEHTHUX PHU3UKIB. B ymoBax rmobamizarii Ta
CYTT€BOI €KOHOMIYHOI HEBU3HAYEHOCTI KOMITaHIsIM, K1 MPALIO0Th HA MIKHAPOAHUX
puHKax abo 3anexarTbh BIJl IMIOPTY CHUPOBHUHM, OCOOJMBO BAaXXJIMBO 3HW)KYBAaTH
BAJIIOTHI Ta MPOLEHTHI pU3MKU. XEIKyBaHHS — II€ CTpaTeris, sika BKJIIOYae B cede
BUKOPUCTAaHHA (DIHAHCOBHMX 1HCTPYMEHTIB JUIsl 3HMO)KEHHS MOTEHUIWHUX 30MTKIB Bijl
3MiH BaJIOTHUX KypCiB a00 MPOLEHTHUX CTABOK 1, TAKUM YMHOM, 3a0€3Meuye:
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- CTpaxyBaHHsI BaJIOTHHUX PU3HKIB. J[JI1 KoMIaHii, K1 3M1MCHIOIOTh MI>KHAPOTHI
omepartiii a60 IMIOPTYIOTh CHPOBUHY 3-3a KOPJOHY, KOJWBAaHHS BaIOTHUX KYypCIB
MOXYTh MAaTH CEpHO3HI Haciiaku. Hampukian, SKmo KoMmaHis Mae 3000B's3aHHS Y
BAJTIOTI, SIKa 3MIITHIOETHCS, II€ MOXKE IIPUBECTH JI0 3HAYHOTO 301IBIISHHS BapTOCTI 1i
O00oproBux 3000B's13aHh a00 IMIOPTOBAHUX TOBAPiB. XE€HKYBaHHS BATIOTHUX PU3HKIB
BKJTFOYA€ BUKOPUCTAHHS (DIHAHCOBUX 1HCTPYMEHTIB, TaKUX K (OpBapIHI KOHTPAKTH,
omnuioHu ado ¢'rouepcu ans ¢ikcarii KypciB 0OMiHy Ha MailOyTHI nepioau;

- 3aXHUCT BIJ] KOJIUBaHb MPOIEHTHUX CTaBOK. [IporHo3yBaHHs 3MiH MPOLIEHTHUX
CTaBOK € BaXJIMBUM JIJIsl KOMITaH1i, 110 MAIOTh 3HAYHHUM 0OCST MO3UKOBUX KOIITIB 200
(dinaHcOBUX 3000B'sI3aHh 13 3MIHHUMHM BIJICOTKOBMUMM CTaBKaMH. B yMoBax
MiJBULIEHHS. TPOLEHTHUX CTABOK KOMIAHII MOXYTh 3ITKHYTHCS 3 JOJATKOBUMH
BUTpaTaMu Ha 0OCIyroByBaHHsS Oopry. XemKyBaHHsSI MPOIEHTHUX PHU3HKIB MOXKE
BKJIFOYATH B c€0€ BUKOPHUCTAHHS JIEPUBATUBIB, TAKUX SK CBOIU MPOIEHTHUX CTaBOK,
AK1 JTO3BOJIAIOTH (PIKCYBAaTHU BIJICOTKOBI CTAaBKM HA TEBHHUM MEpioj, TAaKUM YUHOM
3HUKYIOUYHU Hellepen0adyBaHiCTh (PIHAHCOBUX BUTPAT;

- 3HWIKEHHSI 3aJIeKHOCTI B1JI IMIIOPTOBAaHOI CUPOBUHU. SIKIIO KOMIIaHIsl CUIIBHO
3QJICKUTH Bl IMIOPTY CHUPOBHHH, KOJIMBaHHS BaJIOTHUX KYpCIB 1 3MIHU I[IHU Ha
MDKHApPOJHUX  PUHKAX MOXYTh 3HAYHO 30UIBIIMTH  BUTpaTd. Baxinpo
nuBepcu(dikyBaTH HKepeaa MOoCTadaHHS 1 IIYKAaTH MOXKJIHMBOCTI IS 3aMIIICHHS
IMIIOPTHUX MarepiaidiB Ha MicueBl abo Ouibm crabuibHl BapiaHTtu. KpiMm Toro,
XEPKyBaHHS Ha BAJIOTHUX Ta CUPOBHUHHHUX PHHKAX JO3BOJISIE 3MEHIIUTH BILUIWB
30BHIIIHIX (PAKTOPiB Ha BApTICTh 3aKYIOK, 110 B CBOIO YEPry J03BOJSE 30€pertu
KOHKYPEHTOCTIPOMO>KHICTb 1 ()1HAHCOBY CTIMKICTb;

- TPOTHO3yBaHHSA Ta CTpaTeTiyHe MIaHyBaHHS. BaXIMBO He nuiie MaTu cTpaTerii
XePKyBaHHS Ha BHMAJOK HErallHUX 3MiH, aje W 3A1MCHIOBATH MPOTHO3yBaHHS
BAIIFOTHUX KOJIMBAHb, MPOIIEHTHUX CTABOK Ta 3araJlbHOT0 €KOHOMIYHOTO CTaHy, 1100
3aBYaCHO MpUiiMaTU BIAMOBIAHI pimeHHS. lle 703BOJsSE KOMIAHISAIM 3MEHIIUTH
HEraTUBHUU BIUTMB Hernepea0auyyBaHUX 3MiH Ha iX (iHaHCOBI PE3yJbTaTH;

- aJanTUBHICTh JO 3MiH. XeIKyBaHHS TOBUHHO OyTH aJanTOBaHUM JI0
MOCTIHUX 3MIH Y MAaKpOEKOHOMIYHOMY cepenoBuIli. Hanpukiaz, y Kpu3oBi nepioau
(1HaHCOBI IHCTPYMEHTH MOXYTh BUSIBUTUCA HE TAKUMH €(DEKTUBHUMH, SIK Y CTAOLTbHI
4yacH, 1 KOMIaH1i TOBUHHI BYaCHO KOPUTYBATH CBOI CTpaTerii 3axucry [5, c. 138].

I ocraHHIi HampsMOK — 1€ MOKPAIIEHHSA MPO30pOCTi (PIHAHCOBOI 3BITHOCTI.
[Ipo3opicTh (iHAHCOBOI 3BITHOCTI € OCHOBOIO I MPUUHATTS OOTPYHTOBaHUX
VOPaBIIHCHKUX pIllleHb. YTPOBAHKEHHS Cy4aCHUX METOMIB BeJCHHS (DiHAHCOBOI
3BITHOCTI, pETYJIIpHE OHOBJICHHS (DIHAHCOBHUX JAHMX 1 MIATPUMKA BUCOKUX CTAHIAPTIB
MPO30POCTI CHPUATUMYThH TMIABUINEHHIO JOBIpU 10 KOMIIaHii 3 OOKy IHBECTOpIB 1
napTHepiB. lle o3navae, mo-mepie, 3AIMCHEHHST PETYISPHOTO aHami3y (PiHAHCOBUX
pe3yibTaTiB, ke caMme MOCTIMHWI MOHITOPUHT Ta aHalli3 (iHAHCOBUX PE3yJIbTATIB
JI03BOJISIE OMEPATHUBHO pearyBaTM Ha 3MIHM B EKOHOMIYHOMY CEpEIOBHIIl Ta
KOpUTYBaTU cTpareriro kommanii. [ mo-apyre, 3a0e3nedyeHHs MPO30OPOCTI st
1HBECTOPIB 1 MapTHEPiB. BaxxiinBo 3a0e3meuuT BIAKPUTICTH (PiHAHCOBOI 3BITHOCTI JJIS
BCIX 3allIKaBJIEHUX CTOPIH, IO JI03BOJIA€ 301IBIINTH PIBEHb JOBIPH Ta 3a]Ty4yaTy HOBI
1HBecTHIii [6, c. 89].
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Otxe, ynpapninasa ¢iHancoBumu pesynbratamu TOB «®K ITTJIFOC» notpebye
MOCTIHOTO BIOCKOHAJICHHS Ta aJarTallii 10 3MIHIOBaHUX yMOB pUHKY. OnTrMi3alis
BUTpAT, €PEKTUBHE YIPABITIHHSI I'POIIOBUMHU MTOTOKAMH, TUBEPCUDIKAIliS JOXOIB Ta
yopaBiaiHHS (IHAHCOBHUMHM pPH3UKAMH € OCHOBHHUMH HaINpsAMKaMH, SKi MOXYTh
3a0e3neuntr  30epeKCHHS  KOMMAHiIMH  CBO€i  (pIHAHCOBOI  CTIMKOCTI  Ta
KOHKYPEHTOCTIPOMOKHOCTI B YMOBaX €KOHOMIYHOT HECTAOUTBHOCTI. 3BaXKar04yu Ha IIe,
M0 KOXXHOMY 3 O3HaYCHUX HAMPAMKIB JOIIHHO PO3POOUTH MAaKET CUTYaLlIMHUX BIIPaAB
3 PO3TOPHYTOIO PO3PAXYHKOBOIO YACTHHOIO.
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TAUM-MEHEJKMEHT Y POBOTI MEJUYHUX
IHHPAIIIBHUKIB

HeBragoscbka IlaBiaina MukoJiaiBHa,
nikap KHIT «Miceka nikapas Ne2»PMP ,
M. PiBHe

TpymenkoBa Jlrogmuina BikropiBaa

KaHIUAAaT €EKOHOMIYHUX HAYK,

JOTICHT Kaeapy TPOMaJICBKOTO 37I0POB's Ta YIPABIIIHHS OXOPOHOIO 37I0POB'S
TepHoMiNbCHKUI HallIOHANBHUN MeAUYHUHN YHiIBepcuTeT iMeHi [.5.I"'opbaueBcrkoro,
M. TepHomiIb

VY cydacHii cHCTeMi OXOpPOHHM 370pOB’S €(EKTUBHICTb POOOTH MEIUYHOIO
MEPCOHANTy € KIIYOBUM (PakTopoM 3a0e3leyeHHsl SKICHOTO OOCTyroBYBaHHS
MalieHTiB. B yMoOBax BHCOKOTO HaBaHTAXKEHHs, CKIATHUX poOouux rpadikiB Ta
MOCTIHOTO CTpeCy TakM-MEHEPKMEHT CTa€ He3aMIHHUM THCTPYMEHTOM JIJIsI MEIUKIB.

Taiim-mMenexkMenT (3 anr. time management) — e cucTeMaTHYHHAN MIIXiT 10
oprasizaiii Ta BUKOPUCTaHHS CBOI'O 4Yacy 3 METOI0 JIOCSTHEHHS MaKCHUMAaJIbHOI
MPOJYKTUBHOCTI Ta TMOCTaBJICHUX IiJed. BaxiuBuM MOMEHTOM € HE JIHIIe
palnioHalbHE BUKOPUCTAHHA CBOrO poOOYOro yacy, a i 30ajdaHCOBAaHE IMOEIHAHHS
pOOOTH 3 OCOOMCTHUM YaCOM Ta BIATIOYMHKOM .

OCHOBHUM JJOKYMEHTOM , L0 PETYJIFOE HOPMOBAHICTh POOOYOro yacy B YKpaiHi €
Konexc 3akoniB npo mnpamto Ykpainu(K3nll Vkpainm). 3rigno crarri 50 K3mnll
VYKpaiHu BCTaHOBJIEHO: HOpMaJIbHA TPUBAJIICTh pOOOYOTro Yacy MPaliBHUKIB HE MOXKE
nepeBuinyBaTi 40 rouH Ha THXKACHD. [1]

[IpoTe icHye 3aKoHOAAaBYE MIATPYHTS CKOPOUYECHHS POOOYOro 4acy JJisi MEBHUX
KaTeropii MEINYHUX IMpalliBHUKIB [2].

Bignosimno mo crarti 51 Koxgekcy 3akoHiB mpo mpamo  Ykpaidu (i3
3MiHamu), myHKTy "3" crtarri 77 OCHOB 3aKOHOJABCTBA YKpaiHHM PO OXOPOHY
310poB's (13 3MIHAMH) HOPMH pOOOYOTO Yacy JyIsl MPaIliBHUKIB 3aKJIaJliB Ta YCTAHOB
OXOpPOHU 3/I0POB'st BCTAHOBJICHO HACTYTIHI |

1) 38,5 romMHM Ha THXJICHb JJIs1 KEPIBHUKIB CTPYKTYPHHUX TIAPO3/ILIIB
(BiaIi7IeHb, BIJIIIB, Ja0opaTopii, KaOIHETIB TOIO) 3 YUCia JikapiB Ta (axiBIliB 3
0a30BOI0 Ta HEMOBHOIO BUIIIOI OCBITOIO, KEPIBHUKIB 3aKJIaJ[IB OXOPOHU 37I0POB'S 3
yycia (axiBUiB 3 0a30BOI0 Ta HEMOBHOK BUIIOIO OCBITOMO, JiKapiB Ta (axiBIiB 3
0a30BOI0 Ta HEMOBHOI BHUIOK MEIWYHOIO OCBITOI (CEPEeIHBOI0 MEIUYHOTO
MepcoHaIy), MEIUYHUX PEECTPATOPIB, NE31HPEKTOPIB 3aKJIa/lIB OXOPOHH 3J0POB'S
(CTPYKTYpHHX MiAPO3A1TIB) 32 BUHATKOM THX, XTO MPAIIOE Y MIKIJIMBUX YMOBAX IMpaiii

2.) 33 roauH" Ha THKIICHD NS JIIKApiB, 3aHATUX BUKITIOYHO aMOYJIaTOPHUM
MIPUMOMOM XBOPHUX
3.) 40 roavH HA TUXKIEHD'

- JUIsl KEpIBHMKIB 3aKJa/JiB Ta YCTAaHOB OXOPOHHU 3/I0POB's, iX 3aCTYIHUKIB,
TOJIOBHUX OyXrajaTepiB Ta iX 3aCTYMHHKIB, KEPIBHHUKIB BIAJUIIB, CIy»KO Ta IHIIMX
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HiIpO31TiB (32 BUHATKOM JiKapiB Ta (axiBIiB 3 0a30BOI0 Ta HEMOBHOIO BHUIIOIO
MEIUYHOI0 OCBITOIO - KEPIBHUKIB CTPYKTYPHHX IMIPO3AUTIB Ta 3aKJIaIiB OXOPOHH
3JI0POB'sl, y TOMY YHCI aMOyJIaTOPHO-TIOMIKIIHIYHUX ), TOJTOBHHX (haxiBIliB (TOJTOBHUX
MEIUYHUX CeCTep, TOJIOBHUX (QeNpAmepiB, TOJOBHUX IH)KEHEPIB, TOJOBHHUX
€HEPreTHKIB, TOJIOBHUX TEXHOJIOTIB TOMIO), (haxiBINB, TEXHIYHHX CIy>KOOBIIB Ta
pPOOITHHKIB (32 BUHATKOM THX, XTO MPAITIOE y MIKIJIMBUX YMOBAaX Iparfi);

- ISl TIPOBi30OPiB, (DapMaIleBTIB anTeK, 3alHATAX TUTPKU BIAMYCKaHHSIM JIKIB Ta
IHIIMX TOBApiB alT€YHOTO ACOPTUMEHTY;

- IS MOJIOAIINX MEIUYHUX CECTEp, MOJIOAIINX MEIUYHUX CEeCcTep 3 JIOTISIY 3a
XBOPUMH, CECTEpP-TOCMOAAPOK (32 BHHAITKOM THX, XTO IMpPAIIO€ 13 LIKIAJTUBUMHU
yMOBaMH Tpaiii).

Cucrema TaliM-MEHEUKMEHTY O3HA4a€ pPO3POOJICHHS Ta BIPOBAJKEHHS
PI3HOMAaHITHOTO KOMILJIEKCY 3aXO0/IiB 3 yIOCKOHAJICHHS YIPaBIIIHHS YaCOM, CaM€ TOMY
BOHA Tiepeadadae KOMIUICKCHE BHUPIIIEHHS 3aBAaHb 3 OINTHUMI3AIll OpraHizamiiHux
nporiiecis [3].

OCHOBHUMHU  KpPUTEPIIMU  OLIHKH, 10 XapaKTEepU3ylOTh €(PEKTUBHICTh
BUKOPUCTAHHS  TallM-MEHEXKMEHTY, €  MaTeplalli3oBaHICTh,  BUMIPHICTD,
CHCTEMHICTh, THYYKICTh, IIJIECOPSIMOBAHICTh, 1HBECTHIIIMHICTb, IPIOPUTETHICTD,
CBO€YACHICTh, KOHTPOJIbOBAHICTh, JIETKICTH [4].

TaliM-MEeHEXKMEHT y cepl OXOPOHH 370pOB'St Ma€ OCOOJIMBI XapaKTEPUCTUKH,
OCKIJIBKH 1151 TaJTy3b TOB'I3aHA 3 JIOTJISIIOM 3 JIFOJIbMH, MEIMYHUMU TMIPOIIETypaMH Ta
pearyBaHHsIM Ha HenepeabadyBaHi momaii. Ili  ocoOGiauBOCTI BIUIMBaKOTh Ha
oprasizailiro po0o4oro yacy, riaHyBaHHS 3aBJlaHb, 1, BIJIMOBIAHO, HA €(PEKTUBHICTh
pOOOTH METUYHOTO MepcoHany. [5]

Sk Oyro ckazaHo BUIIE, OpraHizailisi poO04oro 4acy MeIUYHUX MPaIliBHUKIB Ma€
psn ocobnmBocteir. Ilepmn 3a Bce BapTO 3BEpPHYTH yBary Ha BMIHHSI PO3CTaBIISITH
NplOpITETH Ta MAKCUMAaJIbHO WIBUJKO pearyBaTH Ha HEBIAKIAIHI Ta KPUTHYHI
cutyarii. Came BiJl IIbOTO BMIHHS YacTO 3JICKHUTh XKUTTS Ta 3J0POB'S TAIlI€HTIB.
[linBuileHe mncuxoeMolliiiHe Ta (I3MYHE HABAaHTAXXKEHHS 4YacTo TOB'3aHE 3
MyJIbTU3aJA4YHICTIO Ta TIJBUIICHUM HABAaHTAXKCHHSIM B3arajoM, OCKUIBKH OKpIM
HaJIaHHS SIKICHOT MEJIMYHOI JJOMIOMOTH ICHY€ TIOCTiHHA MOTpeda B TOKYMEHTAIbHOMY
CynpoBoAl Ta (ikcallii BCIX HaJaHUX MOCHYT, 3A1MCHEHUX 1HTEepBEHUIN 1 T.1. OKpiM
L[OTO B CY4aCHOMY CBIT1 MEIMKU NTOBUHHI AyOJI0BaTH BUIIEHA3BaHy 1H(OpMAIiIO SIK
B MAalIEpOBOMY BapiaHTI, TaK 1 B €IEKTPOHHUX 0a3ax. MynbTHIUCIUIUTIHAPHUHN MiIX1],
SAKUW YacTO € HEOOXITHUM TpPH HANaHHI MEIUYHUX TOCTYT, 3MYIIY€ MOCTIHHO
BJIOCKOHAJTIOBATH HE JIMIIE CBOi MPOQeCiiiHl HABUYKH, a i KOMyHIKaTUBHI.

Came TOMy, TaliM-MEHEDKMEHT y cdepl OXOpPOHH 370pOB'S € KPUTHIHO
BOKJIMBUM €JIEMEHTOM, OCOOJMBO B YMOBAax IIiJIBUIIICHOTO HAaBaHTAXCHHS Ha
MEINYHI YCTAHOBH Ta MepcoHa. [6]

OCHOBHI aCIeKTH BIUIUBY TaliM-MEHEKMEHTY

1. Oprasni3aiiist po6o4oro yacy

TaliM-MEHEHKMEHT J103BOJISIE PO3IMOJIIUTH Yac MK OCHOBHUMH OOOB’SI3KaMH,
TaKUMU SIK MPUMOM TAIll€HTIB, BEJICHHS AOKyMEHTallli Ta NnpodeciiHuii pO3BUTOK.
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Bukopucranns texHik, sk-orT "mpaBwio 80/20" (ITpunuun Ilapeto), momomarae
BH3HAUATH MPIOPUTETHI 3aBJaHHS, K1 MPUHOCITh HAWOUIBIINI pe3ybTar.

2. 3MEHIIIEHHS CTpecy Ta MpodeciiHOTO BUTOPAHHS

[nanyBaHHS THS 3 ypaxyBaHHSIM IEPEPB JJIA BIAMOYMHKY CIPHUSE 3aM00IraHHIO
EMOIIITHOMY BHCHAKCHHIO. J[OCITIIPKEHHS TTOKa3yI0Th, 110 MEAWYHI MPAI[iBHUKH, SKI
BUKOPHUCTOBYIOTh €(EKTHUBHI CTpaTerii TalM-MEHEIKMEHTY, PIJALIE CTHKAIOThCSA 3
CUHAPOMOM TIpOo(DeCciifHOTO BUTOPAHHS.

3. [lixBUIICHHS SKOCTI MEIUYHUX MTOCTYT

ParionanpHe BUKOPHUCTAHHS 4acy CHpusie OUIBIIN yBa3l JO KOXKHOIO MAaIll€HTA,
3MEHIIYIOUM PHU3UK IMOMHUJIOK 4Yepe3 IMOCHIX 4Yd mepeBaHTaxeHHs. Lle ocoOmuBo
BaXXJIMBO B XIpyprii, peadimMaliii Ta iHIIKMX cdepax, Ae KOKHa XBUJINHA Ma€ KPUTHIHE
3HAYEHHS.

4. OcoOUCTICHUM PO3BUTOK Ta HABYAHHS

TaitmM-MeHeHKMEHT JIoroMara€e BUAUIATH Yac Jyisl TpodeciitHOro BIOCKOHAICHHS,
10 € KJIIOYOBUM Y MEIUYHIN cdepi uepe3 MOCTIHHE OHOBJICHHS 3HAHb.

BrpoBamkeHnHss TailM-MEHEKMEHTYy MoOXKe€ OyTH  yCKJIaJHEHUM  dYepes
Herepen0ayyBaHICTh  pOOOYMX CHUTyalld Yy JIKapHSAX, HEJOCTaTHE HaBYaHHS
MEPCOHATY 3 OCHOB IUIAHYyBaHHS, @ TAKOXK Yyepe3 OIOpoKpaTHUHE HaBaHTaxeHHs. [IpoTe
HaBITh 0a30B1 HABUYKM OpraHi3allii 4acy MOXXYTb 3HAYHO MOKPAIIUTH €(PEKTUBHICTb
pooOOTH.

BucHoBOK

TaitM-MEHEPKMEHT € BaXKIMBUM KOMIIOHEHTOM Yy MpoQeciiHIi MisNIbHOCTI
MEIMYHOTO MepcoHany. MOro BIPOBAKGHHS CHpHUsAE HE JIMIIE IiJABUIICHHIO
e(DEeKTUBHOCTI pOOOTH, a ¥ TOKpAIICHHIO SIKOCTI JKUTTS MEAUKIB. Takum YHHOM,
1HBECTHUIII] B HABYAHHS Ta BIIPOBAHPKCHHS METOMK TAM-MEHEPKMEHTY € CTPATETI4HO
BOKJIMBUMH JIJIs1 PO3BUTKY CYy4aCHOT MEIHUIIMHH.
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MNO3UTUBHUN IMIJIZK ITKOJIM SIK PE3YJIBTAT
MAPKETHHI'OBOI AIAJIbHOCTI KEPIBHUKA
JAKVIAAY OCBITH

Temuenko Oubra BacuiiBHa,
JOTIEHT Kadepr MEHEKMEHTY Ta €KOHOMIKH
XapKiBChKOI'0 HaIlIOHAJILHOTO TeAaroriunoro yHisepcutety iMeHi I'. C. CkoBopoau

CyuacHe pedhopMyBaHHS OCBITHbOI CUCTEMH 0a3y€ThCs Ha MPUHIUIIAX TYMaHI3MYy,
0 Tepeadayac OCHOBHOKO ITIHHICTIO OCOOMCTICTBh, 30Kpema, 37100yBada OCBITH M
yunTens. ['ojoBHa MeTa OCBITHBOI cepu — 3a0e3nedeHHs PO3BUTKY OCOOMCTOCTI,
3aXHMCT COIIAIbHUX IPaB 1 30epeKeHHS 1HUBITyaIbHOCTI.

[Ile B KIHII MHUHYJOTO CTOJITTS BIJIOMUN YKpaiHChKUN HayKoBelb B. 3oig
BHUCJIOBUJIA 1/I€I0 CTBOPEHHS OCBITHIX YCTAaHOB, OPIEHTOBAaHMX HAa 3aJ0BOJICHHS
PI3HOMaHITHHX MOTpeO MITEH 3alleHO Bl IXHIX 1HTepeciB 1 3a10HocTtei [1]. Lle
nepeadayano:

- 3apaxyBaHHs J0 LIKOJU JJIA BCIX JiTel 0e3 OyAb-SKOro nonepeaHboro Biadopy
3a pIBHEM HIATOTOBKH YM 3A10HOCTSMH, IO JI03BOJISI€E YHUKHYTH AUCKPUMIHALIL 32
COLIIAJIBHUM CTaTycoM abo yMOBaMH CiM’1;

- YHOPOBAIKEHHS Y CEpelHIX Kilacax JONpOo(uIbHOI MiATOTOBKHU, sIKa BPaxoBY€
IHTEpecH Y4Hs, HOro piBeHb 3HaHb Ta TBOPUYUI MOTEHIIA;

- HAJAHHS YYHSM CTapIIOi MIKOJIX MOXKIJIMBOCTI OOMpPATH MK HABYAHHSM Y JILIET,
riMHasii abo mnpodeciiHO-TEXHIYHOMY 3aKjajl, 3aJIeKHO BiJ iXHIX ymomoOaHb i
Kap’ €pHUX TUJIaHIB;

- THYYKICTh OCBITHBOTO IPOIIECY 3 MPAaBOM BHOOPY 1HIMBIAyaTbHUX HABYAIBHHUX
IJIaH1B, IO BIAMOBIIAIOTH MOTPEOAM 1 MOXKIUBOCTSIM KOXKHOTO 3400yBaya OCBITH.

Ha panuii yac cepeaHsi OCBiTa YaCTKOBO pealli3y€ IMOJIOKEHHS, COPSIMOBaHI Ha
PO3BUTOK MOTEHUIaNy y4HIB. OCHOBHa yBara NpUAUISIETbCS (OPMYBAHHIO y HUX
3IaTHOCTI MPUKUMATH CAaMOCTINHI pIIEHHS, 30KpEMa Yy HECTaHJAPTHUX CUTyallsiX.
OcBiTHI HporpamMu OpIEHTOBaHI HAa PO3BUTOK TBOPUOTO MHUCIEHHS, JIAEPCHKUX
SIKOCTEM 1 0araTorpaHHoi 004apOBaHOCTI.

[Ipore B ymMOBax BOEHHOTO dYacy, KOJHM 3HAYHO YCKJIQJHEHA peamizallisi TaKux
3aBJIaHb, K CTeIiajizalis, mpodiaizallis 1 TyMaHi3amis OCBITH, IITKOJIN 3yCTPIYarOThCs
3 BUKJIMKaMH, SIKI TAKPECTIOIOTh BaXJIHUBICTh (POPMYBAaHHS MO3UTUBHOTO IMIJIXKY.
HesBaxatouu Ha Taki mpoOIeMH KEPIBHUKH MIKLT JOKIAAAI0Th 3yCHIIb, 00 CTBOPUTH
yHIKaJbHe 00IMYYsi CBOTO 3aKJIady, SIKe BUPI3HSIE OT0 cepell IHIIUX 1 IPUBEPTAE yBary
MearoriB Ta 37100yBadiB OCBITH. BUCOKMIT piBeHb permyTallii OCBITHROTO 3aKJIaTy
JoroMarae 3MILHIOBAaTH HOTO MO3ULII Ha PUHKY OCBITHIX MOCHYT, POOJISAYM OUIBII
MPUBAOJIMBUM JJIsl YUHIB Ta IXHIX OaTHKIB.

[To3uTuBHMI IMIJDK 3aKJIaly OCBITH CTa€ HE JIMIIE IHCTPYMEHTOM YIIPaBJIiHHS Ta
pecypcom ISl TOAANIBIIOT0 PO3BUTKY, a W 1IaTdOpMO0 JJIs camopeanizallii BCiX
YYaCHUKIB OCBITHBOTO IIPOIIECY.

3rigHO 3 JAep)KaBHUMH JOKYMEHTaMH, YXBAJIEHUMH B OCTAaHHE JECSATHIIITTS,
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3aKJiaJd 3arajibHO1 Cepe/IHbOI OCBITH PO3IISAAIOThCA AK YacTUHA cepu MOCIHyT.
OaHuM 13 KJITIOYOBUX MPIOPUTETIB y TXHIN AISUIBHOCTI € e(heKTHUBHE YIPaBIiHHSA, 10
CIpUS€E CTAIOMY PO3BUTKY OCBITHIX YCTaHOB.

[TinTprMKa Ta PO3BUTOK IMIIKY 3aKJIady OCBITH € CHOTOJIHI OJTHUM 13 TIPOBITHUX
3aBJlaHb KEPIBHUKA.

Imimk — 11e GaratorpaHHUN, €MOIIIHHO HACHMYCHHA 00pa3, sKuid (HOpMY€eThCS Y
CBIZJOMOCTI CYCILJIBCTBA, BiMOOpa)kalouu pi3HI acleKTH MiAIbHOCTI 3aKkiany. Bix
BILJIUBA€ Ha CIPUUHATTS IIKOJW YYACHUKAMH OCBITHBOT'O IpPOLIECY, MapTHEpPAMH Ta
IPOMaJICHKICTIO.

[Iporiec cTBOpeHHS MKy Mojsrae y (GopMyBaHHI ILUIICHOTO, MPUBAOIMBOTO
06pa3y 3aKiiajgy OCBITH IIIIXOM BMKOPHCTAaHHS HAsBHHX pecypciB. Moro meroro €
MiJBUIIEHHS. KOHKYPEHTOCIPOMOXKHOCTI, 3aJy4eHHS HOBHUX MOXIIMBOCTEH 1
3MIITHEHHS 3B’ SI3K1B 13 TPOMAJICHKICTIO Ta TAPTHEPAMH.

BignoBigao o mporo I. 3yeBchbka BUILISE KIFOYOBI YHHHHUKH, SKI CIPUSIOTH
(hopMyBaHHIO TO3UTUBHOIO IMIJIKY 3aKJIay OCBITH, CEpPE SIKUX:

- YITKE cTpaTeriyHe 0ayeHHs pO3BUTKY 3aKJady OCBITH, SKUM BU3HAUEHO ii L1
Ta MPIOPUTETH;

- 3aTHIIHA Ta J0OPO3UWINBA aTMOC(Epa, IKa CIPHSIE ICUXOJIOTTYHOMY KOM(pOPTY
YYaCHHKIB OCBITHBOTO MPOILIECY;

- MEJAroriyHuil KOJEKTUB, IKUI BUPI3HAETHCA KPEATUBHICTIO, TPO(ECIIHICTIO Ta
BIIKPHUTICTIO JI0 1HHOBAITIH;

- aKTHMBHA Y4YaCTh Yy4YHIB Yy NPHUUHATTI pillieHb Yepe3 e(EeKTHUBHY CHCTEMY
CaMOBpSTyBaHHS;

- BHCOKHMI pIBEHb B3a€EMOJIi MK yciMa yYaCHHUKaMHU OCBITHBOTO IIPOIIECY,
3aCHOBAHMUM Ha MPUHITUIIAX CITIBIpAIll Ta B3aEMOTIOBArH;

- IIUJIbHA CIIBHOpArs 3 0aTbKaMU, sIKa 3MIIHIOE 3B’ 30K M1 POJIMHOIO Ta 3aKJIaJI0M
OCBITH;

- BHUKOPHUCTAHHS CHUMBOJIKM Ta HUPPOBUX pECypcCiB, TaKUX SK TrepO, TIMH,
1H(QOpMaTUBHUI 1 CyyacHUN BeOCAMT, Il CTBOPEHHS BII3HABAHOCTI Ta 3aJy4YEHHS
HOBHX MapTHEPiB [2].

3 ypaxyBaHHAM ITuX YMHHUKIB [. 3yeBCchbka MPOMOHY€E BUKOPUCTAHHS JIJISl OI[IHKA
AKOCT1 IMIJKY 3aKJ1a/ly OCBITH MOCTIMHI Ta 3MIHHI TOKa3HUKHU.

[TocTiiiHl MOKa3HUKUA CTBOPIOIOTH (YHAAMEHT AJI TPUBAJIOrO YCMIXy IIKOJIH,
(GOpMYIOTH 11 MO3UTUBHUH 1MIJIXK Ta MiJIBUIILYIOTh KOHKYPEHTOCITPOMOXKHICTh Ha PUHKY
OCBITHIX TOCHYT. JI0 HUX BIAHECEHO:

- po3poOKy ¥ peamizallito 4iTKOI CTparerii Ta KOHIIEMIi PO3BUTKY IIKOJIH, IO
BijloOpakae MICIFO, CTPATETIUHi IiI Ta KJIOYOBI MIHHOCTI, BU3HAYCH] IEeAaroriYyHuM
KOJIEKTUBOM.

- CTBOPEHHSI MOOPO3UWIMBOTO Ta MIATPUMYIOYOTO CEPENOBUINA CEpell YUHIB 1
BUUTENIB, IO CIIPUSE PO3BUTKY MO3UTUBHOTO MIKPOKJIIMATY .

- BHCOKHMHI piBeHb MpodeciiHOi MalWCTEepHOCTI MepcoHaly Ta e(eKTUBHE
YOpaBIiHHS, CIPSIMOBAHE Ha TOCSTHEHHS pe3yIbTaTiB.

- HasgBHICTh KEpIBHUKA, SIKUA BHUCTYINA€E JIJEPOM 13 BU3HAHUM aBTOPUTETOM,
31aTHOTO 00’ €THATH KOJIEKTHUB JIJIsl peaizallii CIiJbHUX 3aBIaHb.

158



MANAGEMENT, MARKETING
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

- (opmyBaHHS CUIBHOT KOPIOPATUBHOI KYJBTYpH, IKa CTUMYJIIOE 3TYPTOBAHICTh
Ta CIIBIPAITIO.

- 3a0e3NeyeHHs] BUCOKOI SKOCTI OCBITHIX IMOCIYT, SIKI BIJMOBIAAIOTh Cy4aCHUM
CTaHJapTaM 1 MoTpedaM y4HiB.

- AKTHBHE 3JIy4€HHS YUHIB 10 pOOOTH B TUTSIYUX IPOMAICHKUX OpraHi3amisix, [0
CHpUS€ IXHbOMY COIIIaIbHOMY PO3BUTKY.

- CIIBOpaIsl 3 YyHIBEPCUTETaAMHU, TPOMAJCHKMMH OpTaHI3aIliIMH Ta IHIIAMHA
napTHEpaMU, siIKa pO3LIUPIOE MOKIIMBOCTI JJI1 OCBITHBOIO MPOIIECY.

- MATpUMKAa BCEOIYHOTO PO3BUTKY 3AI0HOCTEH Y4YHIB, a TakoX (popMyBaHHS
IXHBOT ICUXOJIOTTYHOI CTIMKOCTI J0 KATTEBUX BUKJIMKIB.

- BUKOPHCTAHHS €JICMEHTIB 30BHIIIHBbOI CHMBOJIIKK (JIOTOTHII, T1IMH, CAUT TOIIIO)
JUTS T BUIIICHHS BITI3HABAHOCTI 3aKJIaay OCBITH [2].

3MIHHUMU MMOKa3HUKAMU IMIJI)KY, Ha JYMKY aBTOPKH, € Ti, SIK1 3/1aTHI a1alTyBaTUCS
0 HOBUX YMOB 1 BHUKIHMKIB, 3a0€3leuyrodyd 3akiaJy OCBITH CTIHKICTh 1
KOHKYPEHTOCHPOMOXKHICTb. Cepell TAKMX CKIJIAJHUKIB BUIUISIOTHCS:

- MICis Ta KJIIOYOBI IPIOPUTETH, 110 (DOPMYIOTHCS HA OCHOBI CYCIIJIBHUX 3aIHTIB
1 CTpaTEer1YHUX 3aBJaHb PO3BUTKY.

- OCBITHI IIOCIIYTH, SIKI PETYJISIPHO OHOBJIIOIOTHCS, BPaXOBYIOUH MOTPEOU YUHIB 1
Cy4YacHI TEHJEHL1i PUHKY OCBITHIX IOCHIYT.

- MaTepiajgbHO-TeXHIYHa 0a3a 3akiaay, 10 BJAOCKOHATIOETHCS BIJAMOBIAHO 10
BUMOT 4acy Ta MoTped OCBITHBOTO mporiecy [2].

Jnst popMyBaHHS TMO3UTHBHOIO IMIJIKY IIKOJIW aJMIHICTpaIlis, y CHIBIpaIl 3
NeAaroriyHUM KOJIEKTUBOM, YUHSMHU Ta TPOMAJACHKICTIO, Ma€ BUBHAYUTH CTPATETIUHI
MPIOPUTETH Ta CTBOPUTH YiTKE OaYEHHS PO3BUTKY IIKOJH, BKIIIOYAOYH 11 (pitocodito
Ta JOBFOCTPOKOBI MEPCIEKTUBH; PO3BUBATU YHIKAJIbHY OpTaHi3aliiHy KyJIbTypy, sSKa
0a3yeThCs Ha MIHHOCTAX, TPAIUINISAX, 3BUYASX T4 HEMOBTOPHOMY CTHJII, III0 CTBOPIOE
ocobnMBy arMocepy B 3akiiafi; IPOMOHYBAaTH PI3HOMAHITHI OCBITHI MpOrpaMu Ta
JOJIaTKOBI MOCIYTH, K1 BIANOBIAAIOTh CYyYaCHUM BUMOTIaM 1 3alMTaM Y4YHIB Ta iXHIX
0aTbKIB; YIIPOBAI)KyBAaTH IHHOBALIIITHI METOJIM HAaBYaHHS 1 BUXOBAHHS, 10 CIPUSIOThH
PO3BUTKY TBOPYOCTi, KPUTHUYHOTO MUCICHHA Ta NPAKTHUYHUX HABUYOK YUHIB;
HaJaro/pKyBaTH MAapTHEPCTBO 3 YHIBEPCUTETaMHM [UJIsl PO3LIMPEHHS OCBITHIX
MO>KJIMBOCTEH 1 MIITOTOBKU YYHIB 10 MallOyTHHOTO HABYAHHS; CTBOPUTH CYYacHHH 1
(yHKLIOHATBEHUN BeOCAWT, sKUid 1HGOPMYBAaTMME NPO MAISUIBHICTh IIKOAM Ta ii
JIOCSITHEHHSI; aKTUBHO TONIMPIOBATH MO3UTUBHUM JOCBIA IMIKOJIW y cdepl HagaHHS
SKICHUX OCBITHIX MOCIYT, 3MIIHIOIOYH 11 PEIyTallito Ta 3aIy4at0ui HOBUX MapTHEPIB.

Po3ymiroun, 1110 OCHOBHOIO METOI0 MapKETHUHTOBOI JiSTILHOCTI KEPIBHUKA 3aKIIATy
OCBITH € CTBOPEHHS WOr0 MO3UTUBHOTO IMIJKY, MU BHOKPEMIIIOEMO TPOBITHI
HaMpsSIMKHA TaKO1 JiSJILHOCTI: OpraHizallis 1HHOBAIlIMHMX (OpMaTiB JTHIB BIIKPHUTHX
IBEpel, sIK1 3amam ATOBYIOThCS Ta IMPHUBEPTAIOTh YBary, AakTHBHAa Y4acTb Y
IPOMAJICBKMX TIOAISAX 13 KPEaTUBHUMHU TIPE3CHTAIlISIMM IIKOJIH; 3a0e3nedyeHHs
€CTETUYHOI0 BUTIJIALY OYIiBJl MIKOJIM Ta OJAroyCcTpPOIO TEPUTOPIi; MiJBUILEHHS
npodeciiiHOro piBHsS NEAAroriB yepe3 HaBYaHHS Ta BIOCKOHAJICHHS; (pOpMyBaHHS
KyJbTYypU €(pEeKTUBHOI KOMYHIKaIlll cepes] yChOro MepcoHaTy UIKOJH, IO CIPUITUME
HaJIaro/PKeHHIO JOBIPJIUBHUX CTOCYHKIB 13 FPOMAJICHKICTIO TOIIIO.
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Ha ocHoOBI aHaji3y HayKOBHUX JIKEPEN 100 OpraHi3allii OCBITHbOTO MapKETHHTY
HaMH pPO3po0JICHO KBaJIMETPHYHY MOJEIb IS OI[IHIOBAaHHS MapKETHHTOBOI
TSTBHOCT KEpIBHUKA 3aKjIaay OCBITH (3a 1H(QOpMAIIHHO CKIAI0BOI0). B oCHOBY
MoJIeJIi TIOKJIaZieHo akTopu, BUoKpemiieHi I. 3yeBcbkoro [2].

®axrop 1. IToiHbopMoOBaHICTh criokuBadiB. OIIHIOETHCS SIK PIBEHb 0013HAHOCTI
rPOMAJICBKOCTI PO TO3UTHUBHI AaCMEKTH [ISUTbHOCTI INKOJIM 3a pe3yjibTaTaMu
ONUTYBaHb Cepel] PI3HUX KATErOpiil rpOMaIChKOCTI.

dakrtop 2. Po3zyMiHHS IHHOCTEH Ta OCBITHBOI KOHIIEMIIii. OLIHIOETHCS SIK PIBEHb
NPUHHATTS y4aCHUKaMH OCBITHBOT'O IPOIECY MicCii, MIHHOCTEH 1 KOHIIENTyaJIbHUX
3acaji KOJIH 3a pe3yJIbTaTaM1 aHKETYBaHHS Ta ONUTYBaHHS YUHIB, yUUTENIB 1 0aTbKIB.

®axrop 3. CraBieHHs 10 3akiaay OcBIiTU. KpuTepiem ciyrye 3arajibHa OIIHKA
IIKOJIM 3 OOKY YYaCHHUKIB OCBITHBOTO IPOIIECY, 30KpeMa y4HiB, OaThKIB 1 IEaroris,
OTpYMMaHa B pe3yJIbTaTl ONMUTYBAHHS Ta AaHKETYBaHHS Pi3HUX IIbOBUX TPYII.

®daxrop. 4. [IpuxunbpHICTh 1 akTUBHI J1i. KpuTepiii olliHIOBaHHS — KUIbKICTh YUHIB,
4Kl BCTYHarlOTh A0 NEPIIUX, I'ATHX 1 JECATHX KJaciB, Ta CTAOUIBHICTH CKJIATy
MEJAroriyHoro  KOJIGKTUBY. JlaHI OTpUMYIOTBCA 32 aHalII30M  BHYTPIIIHbOI
JOKYMEHTAIIl1 IIIKOJIA T4 CTATUCTUYHHUX JAaHUX MPO HAOIp YUHIB.

BaxxnuBuM 3aBIaHHSAM KEpIBHUKA y cepl OCBITHBOIO MAPKETHUHTY € €(EKTHUBHE
HaJIaroJI)KeHHS BIIHOCHUH 3 TPOMAJICHKICTIO, IO Tiepedavyae BUKOPUCTAHHS CydacHUX
MIIXOJIB 0 KOMYHIKalli Ta YNpaBliHHA 1H(PoOpMali€ro. 30KpeMma, 3HA4Hy poJib
Bilirpae 1udpoBa MNPHUCYTHICTh IIKOJM, SIKA BKJIIOYAE CTBOPEHHS CYy4acHOIO
1H(QOpPMATUBHOTO BeOCANTY, aKTUBHY AISUIBHICTH Y COIIAJbHUX MEpexax, TaKux siK
Facebook, Instagram ta YouTube, myOumikaiito I[ikaBOro KOHTEHTY, MpPOBEICHHS
IHTEPAaKTUBHUX OMNMUTYBaHb, JTUCKYCIA, a TaKOX 3aJly4yeHHS YYHIB JI0 PO3POOKH
MarepiaiiB, IO CIOpHsE TXHIM y4acTi B )KUTTI1 IIKOJIH.

[Ile omHUM KOMIOHEHTOM MAapKETHHTOBOi MISIIBHOCTI € CTBOPEHHS IutatGopMu
st 1iHpopmyBanHs. Hanpukiian, ne moxke OyTH €JIEKTpOHHE BUIAHHSA Yy (opMmarti
razet abo XypHaiy, sIKe BUCBITJIFOE BOXKJIMBI MOAIT KUIHLHOTO KUTT. OKPIM 1BOTO,
IIKOJIa MAa€ aKTUBHO 3ally4aTH rPOMajy A0 CBO€I JISIIBHOCTI, IPOBOASYM 300pHU 3
O0aTbKaMM, OpPraHI30BYIOUM CIIUJIbHI MPOEKTH Ta IHILIATUBU, a TAKOX CTBOPIOIOYU
MOYJIMBOCTI JIJIsl BOJIOHTEPCHKOI pOOOTH YUHIB TOIIO.

EdekTuBHUM y MAapKETHHIOBIM JISJIBHOCTI € 3a0e3lme4eHHs MOCTIMHOIO
3BOPOTHOTO 3B’SI3Ky 3aco0aMM oprasizaiii ONUTYBaHb, AMCKYCId Ta CTBOPEHHS
CJIEKTPOHHUX KaOIHETIB g OaThKiB, SIKI JO3BOJSIOTH iIM OTPUMYBATH aKTyaJIbHY
iH(pOpMaITito PO TOCATHEHHS IXHIX JTITEH.

TakuM YMHOM, €(EKTHBHICTHP MApPKETHHTOBOI MISJIBHOCTI IIOJO CTBOPCHHS
MO3UTHUBHOTO IMIJDKY 3aKjIaay OCBITH 3aJI€KUTh BiJ] BU3HAYECHHS MICIi Ta CTpaTerito
PO3BUTKY, BPaxOBYIOUM TOTPeOM KIIEHTIB, aHAII3YIOUM JpKepena iHdopmarii, 1o
BOHM BHMKOPUCTOBYIOTh, a TaKOX OIIHIOIOYM KOHKYpPEHTHE cepenoBuine. Ommc
MOTOYHOTO CTaHy IUKOJM, BUJIJIEHHS LUIBOBUX TpYyN ayauTopii Ta (QopMyBaHHS
CTIEKTpa MOCIYT, AKi 3aKJIa/] MOKE 3aIIPONOHYBATH, € BAXKIIUBUMU eTaraMu. Ha ocHOBI
[IHOTO PO3POOJIIETHCS MAPKETHHTOBUH IUIAH, Y SIKOMY IOCIYTH PO3TAIIOBYIOTHCS
BIIMOBITHO /10 iX COIliaIbHOT 3HAUYIIOCTI Ta aKTYaJIbHOCTI JIJIs1 KJIIEHTIB.

OCKUIBKH SIKICTh OCBITHIX TOCIYT € Cy0’€KTUBHOIO KaTEropi€ro, KepIBHUK Mae
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BPaxOBYBATH, 1110 CIIPUIHSATTS KJIIEHTA MOKE BIUTMBATH HA MOT0 BpaskeHHsI. PO3yMiHHs
OYiKyBaHb 1 MOTPeO KIIEHTIB J103BOJISIE OyIyBaTH MISUTbHICTH IIKOJW BiAMOBIAHO 10
ixHix 3amuTiB. Biarak, ympoBa[KeHHS MapKETHHTOBUX CTpaTeriii morpelye
OIIIHIOBAHHSI CTYIICHS 33/I0BOJICHOCTI KJIIEHTIB OCBITHIM MTPOTyKTOM.

[Ilomo 3HauEHHS OCBITHROTO MApKETHHTY JIi YYacCHHKIB MPOIECY, TO BOHO €
6araTtorpanHuM. J[J1s yuHiB 1 iXHIX 0aTbKIB BiH 3a0e3Meuye TOCTYI A0 SKICHOT OCBITH,
sgKa BIAMOBiZa€e iXHIM moTpeOaM, 1 HaJga€ MOXIHMBICTH BUOOpY 3akiamy. YuuTeni
3aBASKUA I[bOMY OTPUMYIOTh YMOBH JIJisi MPO(ECIMHOTO PO3BUTKY, YUacTl B MPOEKTAX
Ta KOHKYypcax, 10 CIpHsie iXHiM camopeanizamii. [ KepiBHUKA IIKOIM MapKETHUHT
cTae 3aco00OM ONTHMI3allll YNpPaBIIHHA pecypcaMu, IOKPAIIEHHS OCBITHHOTO
Cepe/IOBHUIIA Ta 3a0€3MeUEHHs CTa01IbHOTO PO3BUTKY 3aKJIATy.

VY niJicyMKy 3a3HaqyuMOo, 1110, MApKETUHIOBA JISUTbHICTD BIAITPae KIOYOBY pOib Yy
(dhopMyBaHHI TO3UTUBHOTO IMIJIXKY IIKOJH, 11 KOHKYPEHTOCIIPOMO>KHOCTI Ta 3arajibHOi
e(hEeKTUBHOCTI J1ISILHOCTI.
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INDICATOR OF STUDENTS SATISFACTION STIMULUS
OF OPTIMIZATION THEIR FIRST-SECOND YEAR
LEARNING AND IMPROVEMENT PSYCHOLOGICAL
RELATIONSHIPS (LITERATURE REVIEW AND OWN
RESEARCH)
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Background. Objective is to consider didactic principles of strengthening the
motivation and cognitive interest of students through the implementation of the
research method in independent individual training of students.

Results. Our study of periodical literary sources and our accumulated pedagogical
experience allows us to emphasize that in the foreground in modern approaches to
teaching at a higher medical school should be the practical component of the acquired
knowledge based on innovative methods. During the adaptive quarantine and war
conditions, we conducted classes in histology at the Department of Histology and
Embryology of the O.0. Bogomolets National Medical University (Ukraine, Kyiv) and
also organized online Zoom conferences, studying the units of histology: cytology,
general histology and special histology. We carry out knowledge of all educational
blocks in the horizontal direction for 1st and 2nd year students. The training material
clearly defined the tasks and included clinical cases, which became the basis of each
lesson. The way to achieve the goal was to reveal the system of evidence, compare
points of view through various pedagogical interactive approaches (classes-
discussions, teaching and research conferences, and classes with problem-solving
issues). implementation of the research method in active group work of students
increases. At the center of such training is creativity, analysis and synthesis of
knowledge and emphasis is on interactive skills in the team: the formation of flexibility,
adaptability in solving difficult situations. Learning is a process where develop new
ideas based upon previous knowledge so that they can build up new discussion to make
the teaching simplified.
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Implementation of the research method 1) students study with great interest the
data(medical correlation) of the scientific literature on the consequence; 2)enhances
cognitive activity and assimilation of material, especially fundamental properties and
activates independent work; 3) creates a favorable ground for her and significantly
accelerates the formation of positive motivation for the student, both to study and to
master the skills and further learning, which is an important for the continuing process
of post-graduate doctors. The teacher distributes roles, assigns chairman, speakers,
opponents, and secretary. The teacher selects slides, diagrams, tables and other visual
aids. The management of students' extracurricular independent work is carried out
through an indicative action framework, which defines a specific task and gives a clear
explanation of how to accomplish. Our study also revealed the significant role of the
motivational actions of students in their interest in studying the subject and their
involvement in the educational and research work of the scientific circle of the
department. The future doctor learns the basics of histological technique and acquires
microscopy skills, gets acquainted with information about priority research of
Ukrainian and foreign scientists in the field of morphology. And we must note about
implementation in our teaching the data of our histology scientist - Ukrainian physician
Oleksandr Chernyakhivsky (1869-1939), which was a highly important figure in his
country’s science and culture during the turbulent final years of Tsarism, the Russian
Revolution, the bloody civil war, and the brief period of Ukrainian independence.
Oleksandr Chernyakhivsky led the development of various scientific and higher
education institutions in his country, and promoted the use of the Ukrainian language
in these environments. When Ukraine joined the USSR, he dedicated his work to
Neurohistology, a discipline in which he enjoyed international recognition in the 1920s
and 1930s Chernyakhivsky had close links with the Spanish and German schools of
Histology, and particularly with that of Santiago Ramoén y Cajal (M. Marco, J. del Rio-
Hortega Bereciartu, J.J. Bravo-Cordero,F.deCastro,2022).

Conclutions. Implementation in the educational process of data from fundamental
scientific research by a group of scientists (M.Maco and et.al,2022) about the
Ukrainian histologist Oleksandr Chernyakhivsky increases the professional motivation
of students and most fully involved in initiative, independence and creative search in
research activities, requires systematic individual work stimulates their encouragement
to further teaching and research activities, provides an impact on the process of
acquiring practical skills and developing clinical thinking.
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LACTOFERRIN AS A MARKER OF ANTIMICROBIAL
PROTECTION OF THE ORAL CAVITY IN THE
CONTEXT OF SURGICAL TREATMENT OF
MANDIBULAR FRACTURE IN CHILDREN

Kovach llona,
D. of Medical Sciences, Professor, Head of the Department of Pediatric Dentistry,
Dnipro State Medical University

Zub Hlib,
Postgraduate student of the Department of Pediatric Dentistry,
Dnipro State Medical University

Khotimska Yuliia,
Ph.D, Associate Professor of the Department of Pediatric Dentistry,
Dnipro State Medical University

Introductions. The homeostasis of the oral cavity depends directly on the intake of

oral fluid in sufficient quantities, which is able to protect both hard tissues and
periodontal tissues and mucous membrane from microorganisms, as well as to remove
endogenous and exogenous microorganisms and their metabolites [1-3]. It is known
that lactoferrin is a glycoprotein (anti-inflammatory protein) that is synthesised by
neutrophils, mononuclear phagocytes and epithelial cells throughout the body and is
found in secretory fluids such as saliva and breast milk, and performs the function of
protecting and regulating inflammatory processes. Due to its ability to bind iron,
lactoferrin inhibits bacterial growth and also has bactericidal, anti-inflammatory, and
antiviral properties by damaging the bacterial cell membrane [4].
The difficulty of predicting the results of surgical treatment is associated with local
immunity in the oral cavity, a system of nonspecific antimicrobial defence, which is
accompanied by depletion of the body's reserve of adaptive capabilities and therefore
increases the likelihood of complications after surgery [6, 8, 9]. In order to reduce the
incidence of complications after surgical treatment of mandibular fracture, it is
necessary to take into account the peculiarities of local immunity in the oral cavity
before surgery [7]. Despite the large number of publications in the field of diagnosis of
complications in the postoperative period in children with jaw fractures, the patterns of
lactoferrin secretion remain insufficiently studied [5].

Keywords: children, lactoferrin, mandibular fracture, oral fluid.

Aim. The aim of our work was to study the content of lactoferrin in the oral fluid in
children with mandibular fracture during surgical treatment.

Materials and methods. We conducted a clinical study of 15 children with
mandibular angle fracture aged 6 to 17 years, who were divided into 2 groups
depending on age. The comparison groups consisted of healthy children who did not
have dental pathology and were clinically healthy (6-11 years old - 21 children and 12-
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17 years old - 19 children). All the examined children were pupils or students of
educational institutions and sought treatment at the Department of Oral and
Maxillofacial Surgery of the Rudnev City Multidisciplinary Clinical Hospital for
Mother and Child in Dnipro.

The biochemical parameters of oral fluid were used to study the digital values of
lactoferrin in patients undergoing surgical treatment of a mandibular fracture by
osteosynthesis using mini-plates in the dynamics. The analysis of oral fluid studies was
performed before the start of surgical treatment and one week and one month after
discharge from the hospital. For the study of lactoferrin, oral fluid was collected in the
morning on an empty stomach, which was obtained without stimulation by spitting into
sterile tubes. The oral fluid was then centrifuged for 15 minutes at 8000 rpm, and the
supernatant was transferred to plastic tubes and stored at -30°C. The quantitative
determination of lactoferrin in the oral fluid was performed by a solid-phase enzyme-
linked immunosorbent assay using the Lactoferrin-Strip reagent kit. The measuring
range is 0.06-10 ng/ml. Analytical sensitivity - 0.03 ng/ml.

Statistical data processing was performed using generally accepted nonparametric
methods using MS Excel and the licensed statistical software Biostat [10]. Differences
between groups with an error probability of less than 5% (p < 0.05) were considered
reliable.

Results and discussion. Analysing the data in Table 1, we found that the
quantitative value of lactoferrin in the oral fluid was 8.67 + 0.45 ng/ml in healthy
children aged 6-11 years and 9.83 + 0.52 ng/ml in 12-17 years, and these data did not
significantly differ from each other (p > 0.05), which may indicate the independence
of the studied indicator from the age of the child. At the same time, in children aged 6-
11 years with a fracture of the mandible, in preparation for osteosynthesis surgery using
mini-plates, a 2.5-fold increase in lactoferrin values was found. Similar changes were
found in the preoperative period and in the older age group of children aged 12-17
years who had a permanent bite, and the digital values of lactoferrin were increased
almost 5 times, which may be associated with post-traumatic stress and inflammation
in periodontal tissues.

However, the analysis of digital data of lactoferrin in the postoperative period
showed that its values in patients of both age groups decreased to 14.18 £+ 0.73 ng/ml
in children aged 6-11 years and to 37.82 + 1.99 ng/ml in children aged 12-17 years a
week after discharge from the hospital, but this was 1.6 times and 3.8 times higher than
in healthy children of the corresponding age groups, which can be interpreted as an
immune response to the inflammatory process (Table 1).
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Table 1
Indicators of lactoferrin concentration in the oral fluid of children with mandibular
angle fracture in the dynamics of surgical treatment, ng/ml (M+m)

Groups Lactoferrin
healthy (n = 21) 8,67 +0,45
(0,05)
. 22,02 +1,1
Children aged 6-11 years (n = 6) 3 days before surgery ’(()0 80), 6
_ 14,18 £0,73
one week after surgery (n=6) (1,43)
_ 9,98 £ 0,52
one month after surgery (n=6) (0,42)
p level in comparison with healthy people p <0,05
pl level in a week compared to healthy people p1< 0,05
p2 level in a month compared to healthy people p2> 0,05
+
children aged 12-17 years (9) 3 days before surgery 9’8(30 0;))’ 22
B 4736 +2,23
one week after surgery (n=9) (4,43)
_ 37,82 +1,99
one month after surgery (n=9) (1,57)
p level in comparison with healthy people 21,82 £1,15
(0,90)
pl level in a week compared to healthy people p<0,05
p2 level in a month compared to healthy people p1<0,05

The study of lactoferrin concentration in the subsequent postoperative period showed
that one month after surgical treatment of mandibular fracture by osteosynthesis using
mini-plates and discharge from the hospital in children aged 6-11 years, it significantly
decreased and amounted to 9, 98 + 0.52 ng/ml, which is 2.2 times less compared to the
data established before the operation and did not differ significantly in comparison with
healthy children of the same age (p > 0.05).

At the same time, it is noteworthy that the quantitative value of lactoferrin in the oral
fluid one month after surgical treatment of a mandibular fracture decreased in children
aged 12-17 years and amounted to 21.82 £ 1.15 ng/ml, respectively. At the same time,
the established digital data of the studied indicator were 2.2 times higher than the
baseline values both before the start of surgical treatment and in comparison with
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healthy children of the same age.

Our studies have shown that in case of mandibular fractures in children aged 6-17
years, the digital values of lactoferrin in the oral fluid increase, which may indicate
inflammation processes that decrease after surgical treatment, as lactoferrin promotes
the regeneration of damaged tissues. However, the established decrease in the studied
indicator is slower in children aged 12-17 years than in children aged 6-11 years, and
in case of poor oral hygiene and inflammation in the mucous membrane or periodontal
tissues, the concentration of lactoferrin can increase several times.

In our opinion, a significant increase in the level of lactoferrin in the oral fluid in
mandibular fractures and its decrease after surgical treatment is a marker that can be
used to predict the development of inflammation in the postoperative period in this
category of children.

Conclusions. Thus, the level of lactoferrin in the oral fluid can be a reliable
prognostic sign of the development of inflammatory complications in the oral cavity in
the context of surgical treatment of mandibular fractures using mini-plates. In our
opinion, the assessment of the probability of developing these complications with the
correction of preventive and therapeutic measures should be carried out depending on
the value of the prognostic index. Studying the dynamics of lactoferrin during the
surgical treatment of children with mandibular fracture by osteosynthesis using mini-
plates will allow to identify critical periods of decreased antimicrobial protection of the
oral cavity, which is important for the prevention of inflammation.
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K.MEJI.H., IOIIEHT, JOIEHT Kadeapr CTOMATOJIOTI{ TUTSIIOTO BIKY
BinHunpkuii HarlioHaTbHUN MeTUuYHUM yHiBepcuTeT iM. M.I. ITuporosa
M. Binnung, Ykpaina

Kacbsanenko JImurpo MuxanjioBu4

K.M€/I.H., IOLEHT, TOLIEHT KaeIpu cTOMATONOrI] IUTAYOrO BIKY
BinHunbkuii HarfioHanbHUM MenuuHui yHiBepcuteT iM. ML.I. [Tuporosa
M. Binnuns, Ykpaina

Jpauyk Haniss BikTropiBHa

ACUCTEHT Kadeapu CTOMATOJIOTI] IUTAYOTO BIKY

BinHunbkuiil HarfioHanbHUM MenuuHui yHiBepcuteT iM. M.I. ITuporosa
M. Binnuus, Ykpaina

BbypJaka Bosogumup JleoHigoBu4

ACUCTEHT Kadepu CTOMATONOrIT AUTSIYOTO BIKY

BinHunbkuii HarfioHanbHUM MenuuHui yHiBepcuteT iM. ML.I. ITuporosa
M. Binnuns, Ykpaina

AKTyasnbHicTb: J[J11 JIIKyBaHHS aHOMAJIili MPUKYCY Y MiAJIITKIB HailyacTimie
BUKOPHUCTOBYETHCSI OpPEKET- CUCTEMA, TPU3BOIUTH 10 3HIKEHHS Tirl€HH MOPOKHUHU
poTa Ta MOSIBU Kapio3HUX IUIsM. [lodyaTkoBa cTajisi Kapio3HUX YpakeHb BUKIIUKAE
JeMiHepami3aliio 1 BTPaTy 3AAaTHOCTI BEPXHBOTO MIAPY MPOTHUCTOSATH 30BHILIHIM
BrumBaM [2]. Ilig miero GakTepiit Ta KHUCIOT, BUMHUBAIOTHCS MIHEpald 3 eMalli, M0
NPUBOAUTL JI0 MOSBH Kapio3HuX mopokHUH[3]. Jlas 3amoOiraHHs mporpecyBaHHS
KapiO3HOTO TMPOIECY BUKOPHUCTOBYETHCS 1HHOBALIMHHUI METOJ MIKPOIHBa3WBHOTO
JIKyBaHHS Kapio3Horo ypaxkeHHs — Icon[4]. ['onoBHOO nepeBaror MeToauKH Icon €
MO>KJIUBICTB 3YIIMHUTH PO3BUTOK KapieCy HA paHHIX eTarax 31 30epexeHHsIM 3J0POBUX
TKaHUH 3y0a, MO0 € [Ay)Ke BaxIuBUM s miamiTkiB[5]. JlikyBanus 3yOiB
IHOUIbTpAIHHUM METOAOM € 0e300JICHUM, TOMY IO TOBHICTIO BHUKIIIOYAE
npenapyBaHHs Kaplo3HUX ypakeHs[1].

Mera: orinka edekTuBHOCTI 3actocyBanHs Icon vestibular ans mikyBaHHS
MOYATKOBOT'O Kapiecy MICHs MPOBEIEHOTO OPTOJOHTUYHOTO JIIKYBaHHS 32 JOIOMOTOIO
OpeKeT-CUCTEMU.

Marepiaju Ta METOAU:

[Ticnst 3HaTTS Opeker-cuctemMu 15 migmiTkam BikoM 14-17 pokiB mpoBenu
npodeciiiHy TiTieHy TOPOXKHUHHM poTa 3a jgomomororo xeHauonactepa (NSK) min
Mmikpockoriom Scaner Calipso. [Ilicms ouwniieHHS BeCTHOYJISPHOI TMOBEPXHI
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dbpoHTanbHOI Tpynu 3y0OiB Oyna mpoBeaeHa 130JAMis 3a JIOMOMOIOK) CHCTEMH
kodepaaM, BHIAJCHHS MOBEPXHEBOTO TINEPMIHEPATI30BAHOTO IMIApy IUIAXOM
HaHeceHHs: Icon-Etch Ha ypaxeny 30Hy Ta aktuBamii mpotsarom 2 xB. [Ipomec
MPOTPABIIIOBAHHS MOBTOPIOBAIM IO TPHOX Pa3iB, MICISI YOr0 HAHOCHUJIM HA YpaKeHy
ainsaky Icon-Dry Ha 30c. PerenbHO nmpocyiryBaiu ypaskeHHs Ha BCto ruOuny. [licns
noBHOI mpocymkd HaHocwid lcon-Infiltrant, waanmumku skoro BuAamAIM 3a
AoromMororo 3yOHOi HUTKM Ta nodimepusyBanu 40c. [Ins QiHampHOI MOMIPOBKU
BUKOPHUCTOBYBAJIM MIK3YOHI IITPUIICH Ta JUCKH, TOJIpyIOoUl nacTu. |1 BUBHAUYCHHS
JiaMerpa  Kapio3HOi IUIIMA  BUKOPHCTOBYBAJIM  BUCOKOTOYHUHN  €JIEKTPOHHMMA
mTaHrenb-upKyas DasqualS0mm (Itamis).

Pesyabrarn: Pesynbratm BukopuctanHs lcon vestibular g ikyBaHHS
MIOYATKOBOTO Kaplecy Micis MPOBEIECHOTO OPTOJOHTUYHOIO JIIKYBaHHS MPEICTABIICHI
B Tab.1

Tabmumgs 1.
3MIHU pO3MIpiB KapiO3HUX YpaK€Hb B MM IIPH JIIKYBaHH1 1HHOBAl[IiHUM METOAO0OM
1H(UIbTpai
ITouaTok yikyBanHs Icon vestibular Yepes 6 Mic. CIOCTEpEKEHHS
JliaMeTp Kapio3HOTO ypaKeHHsSI (MM) JliamMeTp Kapio3HOTO YpaxKeHHsS (MM)
M+m M+m
3,01+0,2 1,08+0,07
4,02+0,27 2,01+0,13
2,95+0,2 -
5,03+0,34 2,08+0,14
4,03+0,27 1,09+0,07
5,02+0,33 3,01+0,20
4,03+0,27 1,05+0,07
3,08+0,21 -
4,02+0,27 2,01+0,13
3,09+0,21 1,05+0,07
3,02+0,20 1,01+0,06
2,08+0,14 -
3,08+0,21 1,01+0,06
4,01+0,27 2,01+0,13
3,01+0,20 1,01+0,06

BucHoBkm: Y X0/l MPOBEICHOTO KJITHIYHOTO JOCHIKEHHS 0YJI0 BCTAaHOBJICHO, 110

yepe3 6 Mic TicIIs JIKyBaHHS BiIMI4aJIoCh JIOCTOBIpHE 3MeHIIeHHs (p>0,05-0,01),
ab0 TMOBHE 3HUKHEHHS KapilO3HMX IUISAM, IO CBIIYUTh MpO €QPEeKTUBHICTH Ta
CBOEYACHICTH JIIKYBaHHS 3a JJoroMororo cucremu Icon vestibular .
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VY cyudacHOMy CBITI CKJIAJHICTh POOOTH y cdepl MEICECTPUHCTBA TMOJISITae y
BUCOKOMY IICUXOEMOLIITHOMY Ta (I3M4HOMY HaBaHTaeHHI. lle Bkirovae
HEOOXITHICTh MIBUAKOI aJamnTaiii 0 HOBOBBEIEHb y CHCTEMI OXOPOHH 3/10POB’S,
YXBaJECHHS PIIIEHb B CTUCIIUNA TEPMIH Y KPUTUUHHUX CUTYALlsIX, BUSBICHHS eMIaTIi y
poOOTI 3 mMali€eHTaMH, HEKOH(MIIKTHOTO BHPIIIEHHS CYNEPEeWIMBUX CHUTYaIlii,
(I13MYHOrO0 HABAHTAXKEHHSI MPHU HASIBHOCTI 3HAYHOI KIJBKOCTI MALIEHTIB, a TaKOX
CTpECOBE HaBaHTAXXEHHS BiJl IMOBIPHOCTI 1H(IKYBaHHs Ta O€3MOCEPE/IHIN TpUBAIUN
KOHTaKT 3 TAaIll€HTaMU 30KpeMa IpH EeMIIJEMiiaX Ta MaHAEeMIisiX, SK-OT IaHJeMis
COVID-19. OTxe, He0OXiTHO 301IBIIIYBATH PE3UCTEHTHICTh MECECTEP JO CTPECOBHUX
dakTopiB s 30epexkeHHs iX e(EeKTUBHOCTI poOOTH Ta TCHUXOEMOIIMHOTO
Onaromoayyysi.

Ki1r04oBi acmekTr TOTOBHOCTI MaOyTHIX MaricTpiB MEJICECTPHHCTBA JIO CTPECY
BKJIFOYAIOTh EMOLIWHY CTIMKICTh, IKa 0COOJIMBO HEOOX1/IHA MPU HACTAHHI KPUTUUHHUX
1 HECTaHAAPTHUX CHUTYalllil, KOJM HEOOXiJHE WIBUAKE pearyBaHHA; MCHXOJIOTTYHY
aJanTUBHICTh O KPUTUYHHUX CUTYalll; CTPECOCTIMKICTh B YMOBAaX HEBU3HAYEHOCTI,
Taka HaBUYKa JIO3BOJIIE HE BTpayaTu €(PEKTUBHOCTI Mpalll; CaMOPETyJsIiio, II0
BKJIIOYA€ 3aCTOCYBAaHHS TEXHIK pelakcailii, TMPUHLHUIIB TalM-MEHEIKEHTY,
npiopure3aiii 3aBAaHb; WIBUIAKICT NPUUHATTS PIlIEHb Ta 3JaTHICTb MNpPUUMATH
e(EeKTUBHI PIIICHHS TT1]T TUCKOM.

BianoBigHo 70 11b0T0 OyJIM BU3HAYEHI KpUTEpil cTpecocTiikocTi [3]:

1. EmomiiiHa CTIMKICTh — BJIACTHUBICTh TPHUMATH €MOIli IiJ KOHTPOJIEM Ta
3aJUIIATUCH CIIOKIMHUM Yy CTPECOBHX CHUTyalisix. Mencectpam Ha poOOYOMY 4HacTo
JIOBOJIUTHCS TIEPEKUBATH BITUYTTSI CTPAXy, TPUBOTH, THIBY Ta 1HIITMX CHJIBHUX €MOIIiH.
Po3BuHeHa emoIliiiHa CTIMKICTh A€ MOJXKJIHMBICTH BIIOPATHCh 3 CEMOIIMHUM
MEepPEeBAHTAXEHHSAM Ta 30epiraTu pecypc sl MIATPUMKHU TAIIEHTIB, K1 B IIEW dac
TaKOX B1JUyBalOTh CTPEC.

2. IlcuxonoriyHa aJanTUBHICTh — 3JaTHICTh OYyTH THYYKHM NpH 3YyCTpidul 3
HEBIJIOMMMH paHillle CUTyallisiMUd, OOCTaBUHaMHU 4M yMoBaMu. lle mMoxe BKItouatu
HEOOXIJTHICTh pearyBaHHs Ha HEBIAKJIAAHI CTaHM, PI3KI 3MIHM B 3arajbHOMY CTaHI
Mali€HTa, HOBOBBEACHHS! TEXHOJIOTTYHI, BIPOBAKEHHS 1HHOBAIINA, 3MIH MPOTOKOJIIB
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Ta HOPMATHBIB, PO3IIMPEHHS MOCIYT, K1 MOKE HaJaBaTH JAHUM 3aKiaj Ta J0 SAKUX
3allydeHa MeEACeCTpa, Mepexia B 1HIE BIAMIICHHS 3 1HAKIIOKW CHenudikow podoTH,
He3aryiaHoBaHi cutyarii. [IcuxonoriyHa afanTUBHICTh TOTY€E MEACECTPY 0 poOOTH Y
3MIHHMX YMOBaX, IO JO03BOJIA€ 1l OUIbII THYYKO Ta €()EKTHMBHO MpaIIOBATH Y
PI3HOMaHITHUX YyMOBax 0e3 BTpaTH SKOCTI pOOOTH.

3. CTpecocTiMKICTh B yMOBaxX HEBHU3HAYCHOCTI XapaKTEPU3YEThCS BMIHHAM
3QJIMIIATUCh TIPOJYKTUBHUM 1 CKOHIICHTPOBAaHMM Ha 3aj7adi HaBITh B YyMOBax
HEBU3HAYCHOCTI, BIJICYTHOCTI TMOBHOI i1H(OpMaIlii, HASBHOCTI HOBUX OOCTaBHUH Ta
yMoB. I HaBHYKka [103BOJISIE BIOPATHCh 3 HEMEpPEN0AUCHUMH MOIAMH 3aJUIs
e(heKTHBHOI pOOOTH Ta OE3IEKH MalllEHTIB.

4, CamoperyJsilisi BKJIOYae B ce0€ CaMOKOHTPOJIb IOBEIIHKHM Ta €MOIlI B
KPUTUYHUX cuTyarlisx. s epexTuBHOI caMoperysilii MejcecTpa MOBUHHA BMITH
YIOPABJISITH BIACHUM 4acOM, KOHIIEHTPYBATUCh Ha 3aJlayax, MP1OPUTU3YBATH 3aBIaHHS
1 yMOBaX, sIKI XapaKTepU3YIOThCsl BUCOKUM PiBHEM cTpecy. Taka HaBUYKa TOTIOMOTA€e
30KpeMa YHHUKHEHHIO BUTOPAHHIO, aJP)K€ MEJCECTPU BMIIOTh PO3MI3HATH BIIACHI
€MOIIIITH1 peakili, KOHTPOJIOBATH IX Ta MEPEBOJAUTH B KOHCTPYKTHUBHI Jii.

5. IIBUAKICTh MPUNHATTS PIIICHb TAKOX BKAa3y€ Ha TOTOBHICTh 10 CTPECY, aJlKe
nepea MEeACECTpaMM 4acTO MOCTalTh 3a/layl, AKI BUMAararoTh TEPMIHOBUX PILIEHb 1
YITKUX J1i, 10 OyJe MaTh HACHIAKK Ha 3[0POB’Sl Ta JKUTTS MNalle€HTa. ToMy BOHU
MarOTh BOJIOJIITH HABUYKAMU MOCIIJOBHOTO aHAJII3y CUTYyallli Ta IIBUAKOTO IPUUHSTTS
OOrpyHTOBAHUX PillIcHb 0€3 MaHIKU Ta 3 TOBHUM YCBIJOMJICHHSM KJIIHIYHOT CUTYAITIi.
Ile 3a6e3neunTh OUIBIINKA piBEHb O€3TEKH IS MAIlEHTIB.

Tako BHIIJICHO MOKA3HUKH CTPECOCTIHKOCTI, SIKI BKIHOYAtOTh [1]:

1. 3naTHICT, KOHTPOJIIOBATH €MOIlli B cTpecoBux cuTyamisx. OIiHKa IOro
MOKa3HUKa 0a3yeThCs HAa BHU3HAYEHHI MATEPHIB MOBEAIHKHA MEJCECTEP B CTPECOBUX
CUTYyAIIisIX: arpPECHBHI Ta BaXK1 MAIll€eHTH, KOHQIIKTHI pOAMYl, TOraHa KOMYyHIKaIlis B
KOJIEKTHBI, 3Ha4H1 00CsITH 1HPOpMallii, OTPUMAHOI 32 KOPOTKI TepMmiHu. Halkpamuii
Me€EXaHI3M MoJaJlaHHs NOJIOHUX BUKIMKIB MOKHA 3a0€3ME€YNTH NUIIXOM HOCATHEHHS
CTaHy CIOKOI0, CKOHIIECHTPOBAHOCTI Ta PIITYyUYUX J1i.

2. llIBuakicTs amanTallii 10 HOBUX YMOB IIpalli, HampuKIad, 3MiHa JIKapiB 4u
KEepIBHUIITBA Ta 1X BUMOT, 3alPOBA/KEHHS HOBUX CTaH/IAPTIB BEJACHHS JOKYMEHTAIII],
3MiHa MPaBWJI TEXHIKU MPOBEACHHS MaHIMYJIALIN Yi MPaBUJI HEBIAKIIAIHO1T JOTIOMOTH,
3MiHa poOoyoro rpadiky, HEOOXIIHICTH poOOTH mpu emiaemii. Bucokuid piBeHb
aJanTHBHOCTI BKa3y€ Ha 3JIaTHICTh JI0 HaBYAHHS — HEOOXITHY XapaKTEPUCTHKY IS
e(peKTUBHOT pOOOTH B yMOBaX 3MIHHMX OOCTaBUH.

3. BMiHHS BUKOPHCTOBYBATH TEXHIKH peJIaKcallii, 30KpeMa MeAUTaIlll, TuXaIbHUX
BIIPaB, MOTH, IPOTPECUBHOI M’SI30BO1 peakcarlii, ki € e(eKTUBHUM THCTPYMEHTOM B
MOI0JIaHH1 CTPECy, MOKPAIIECHHI IICUXOEMOIIIITHOTO CTaHy Ta BITHOBJICHHS PIBHOBATH.
[1e HeoOX1AHO 1S MIATPUMAHHS SICHOCTI TyMOK B HE3BUUaHUX YMOBAaX Ta MPUUHSTTA
HIBUJKUX OOTPYHTOBAHUX PIILIECHb.

4. PiBeHb KOHIIGHTpAIlll yBaru IiJl TUCKOM OLIHIOETHCS SIK 3/IaTHICTh MEJICECTEP
KOHLIEHTPYBAaTUCh Ha HAWBaXXIMBIIIMX poOOYMX acleKkTax B yMOBax Aii ctpecy. B
TaKUX CUTYaIlIsIX KOHIIEHTpALllsl € HE TUIBKH IIJUII0, ajie 1 IHCTPYMEHTOM IO0JIaHHS
cTpecy. 30CepeKeHHsI Ha IMepIIOYeproBUX 3aBAaHHAX (CIIAKYBaHHS 3a CTaHOM
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Nali€HTa, BUKOHAHHS MaHIMYJALIi, MEAMYHUX MPOLEeayp, HaJaHHS HEBIAKIAIHOI
JIOTIOMOTH ) TIOKpAIIy€ PIBEHb KOHTPOJIIO HAJ CUTYAIIIEI0 1 HAa/la€ eMOIINHUN CIIOKIN
[2].

5. EpexTuBHICTS TPUMHATTSA PILICHh B KPU3OBUX CUTYAIlISIX € MOKA3HUKOM, SIKUX
BKJIFOYA€E B ce0e MBUAKICTh Ta TOYHICTh MPUUHATTS BAXIIMBUX piieHb. OTniepaTHBHUMA
aHaJli3 CUTYyallii, 3BaKCHHHsI BCIX MEpeBar Ta pU3MKiB AJIs 3J0POB’S Ta )KUTTS Malli€HTa
€ TUM (dakTopoMm, SKU 30uIblIye piBeHb crpecy. LIBHAKICT NPUHHATTS
OOTrpyHTOBAHUX PillIEHb 0a3y€ThCs HA KIITHIYHOMY JIOCBI/II Ta 3HAHHSX.

TakuM YMHOM, pPO3poOKa YITKHUX KPHUTEPIiB Ta IMOKA3HUKIB CTPECOCTIMKOCTI
MaricTpiB MeJACECTPUHCTBA JI03BOJISIE Kpallle OIIHUTH PiBEHb iX MIATOTOBIEHOCTI J0
poboTH B cTpecoBHX yMoOBaxX. EMmorliliHa CTIHKICTh, NMCHXOJOTIYHA aJalTHUBHICTD,
CTPECOCTIHKICTh B yMOBaX HEBU3HAYCHOCTI, CAMOPETYJIALIS Ta IMIBUIKICTb IPUHHSATTS
pillIeHb € KIIOYOBUMHU KpUTEPIsIMHU, siKi 3a0e3mnedyroTh Mpodeciiiny e(peKTUBHICTD
Mejcectep. B Toil yac K MOKa3HUKU BKJIHOYAIOTh 3JaTHICTh KOHTPOJIOBATH €MOIIii,
IIBUJKICTh a/IalTallli 10 HOBUX YMOB, YMIHHSI BUKOPHMCTOBYBATH TEXHIKU peJlaKcarlii,
pIBEHb KOHLEHTpAIlli yBaru MiJ THUCKOM Ta €(QEKTUBHICTh MPUHHATTA PILICHb Y
KPU30BHUX CUTYAIliSIX € THMH ITOKa3HUKAMH.

byno BusBiIeHO, 110 B JITEPaTypHHUX JDKEpeIax HEMae €IWHOTO CTAHAAPTY IS
OI[IHKM TOTOBHOCTI TOTOBHOCTI CTYJIEHTIB /10 BUKOHAHHS MPOQECIMHUX 0OO0B’SI3KIB.
Takuii miaxig A03BOJIAE 3A1MCHUTH MOLIYK KPUTEPIiB 1 MOKA3HUKIB JJI1 BU3HAYEHHS
TOTOBHOCTI MalOYTHIX POOITHUKIB.

bazyrounch Ha EHIMKIONEANYHHX JHKEepenax Ta HAyKOBiH JiTepaTrypi, BA3HAYEHHS
TEPMIHY «KPHUTEPID» MOJATaE y Mipl OIIHIOBAHHSA 1 CYJKEHHS, & «PIBHI» - Y BEITUYUHI
YH CTYIEHI PO3BUTKY Ta 3HAYYIIOCTI MEBHUX sBUII. [lejaroriyamii CTOBHUK BU3HAYAE
TEPMIH «KPHUTEPIi» K MIpy OILIHIOBAaHHs, Kiacudikailii ado BuzHaueHHs. «Kputepiit
SIKOCTI HaBYaJbHOI JISUTBHOCTI» 3TifHO 3 EHIUKIIONE €0 cy4acHOi OCBITH €
CYKYMHICTIO O3HaK, K1 HEOOX1/1H1 JIJIsl OLIHKY YMOB, ITPOLIECY 1 pe3yJIbTaTy HaBUaHHS,
110 BIAIIOBI1IA€ MTOCTABJICHUM IIIJISIM.

H.B. Ky3bpmiHa Ha/iae BUSHAUYCHHS TTOHATTS «ITOKa3HUKW» SIK TaKi, 110 OMUCYIOThH
KUTBKICHI a00 SIKICHI XapaKTepUCTUKU 00’ €KTa JOCIIJKEHHS, a «PIBEHbY» BKa3ye Ha
CTYMiHb C()OPMOBAHOCTI IEBHOTO KpUTEPIs. 3a CYyYaCHUMH YSBICHHSIMHU, TIOKA3HUKID)
€ TaHUMH, SIKi TIOKa3yITh pPe3yJIbTaTH AISUTBHOCTI Ta JOCATHEHb [6].

Jns minedt ociiKeHHsT OyJi0 alafnTOBAHO MOHSTTS: «KPUTEPli TOTOBHOCTI», SIK1
BH3HAYAIOTHCA SIK O3HAKH, 3a IKUMH OIIHIOETHCS TOTOBHICTh MalOyTHIX (paxiBIliB 10
poOOTH; «ITOKa3HUKHA TOTOBHOCT1» BKa3YIOTh Ha AKICHI 400 KUTbKICHI XapaKTePUCTUKH
X O3HAK; «PiBHI TOTOBHOCTI» BKIIIOYAIOTh CTYIIHb JOCKOHAJOCTi, JOCATHYTHIM
CTYJEHTaMH y PO3BUTKY IPO(EeCcCiiHUX IKOCTEH.

BuB4aroun mOCHIDKEHHsSI PI3HUX HAYKOBIIB, Takux sk . 1. XamMoH, B. B.
Tancwka, C. C. BiTBuiibka, cTae 3p0o3yMijio, 0 KOXKEH (axiBellb Ma€e CBIM MiaXia 10
aHai3y, 10 J03BOJISE TIMOIIE PO3KPUTH CTPYKTYPY NpodheciiiHOi KOMIIETEHTHOCTI.

B. B. Tanceka Buaiise Taki KpuTepii TOTOBHOCTI MallOyTHIX mpodecioHaIiB 10
po0o40i IismbHOCTI: 1H(GOPMAIITHUN, MOTHUBALIHUMN, LIHHICHUN, MPAaKTUYHUN Ta
pe3ynbTaTuBHUN. Taka CTpyKTypa J03BOJISIE MPOBECTH OI[IHIOBAHHS O0CATY 3HAHb,
€MOIIMHO-MOTHBAIIIMHOTO KOMIIOHEHTY 1 3JIaTHICTh IOIMOBHIOBATH 3HAHHS ITiJ 4Yac
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nojaybioro npodeciitHoro po3BuTKy. Hanmpukian, mija iHpopMamiiHuM KpUTepieM
po3yMieThCs 6a3za mpodeciifHuX 3HaHb, HASBHUX HA TAHUA MOMEHT, sIKi € HEOOX1THIMHU
I BUKOHAHHA TPYJOBHX 000B’s13KiB. MOTHBaLIMHUN KPUTEPil BKa3ye HAa HAsABHICTD
BHYTPILIHIX CTUMYJIIB JUISI PO3BUTKY [5].

I. M. Xanimon JOCIIHKYBAB MATOTOBKY BUNTEIIB 1HO3€MHOT MOBH Ta BUJILISAB TakKi
KpUTEpii: IIHHICHO-MOTHBAIIMHUNA, KOTHITUBHO-OTICPAIIMHUN, OCOOMCTICHUM 1
pednekcuBHUil. BiH migkpecnioBaB 3HAYHY pOJIb MOTHBAIl y BJIOCKOHAJIEHHI
npodeciitnux 3Hanb Ta HaBu4ok. O.FO. Ycara mocnimxyBana miAroToBKY BUMUTENIB
iHpopMaTHKM Ta  BUAUATIA TaKi  KPUTEpil:  CTUMYJIIOIOYO-CIIOHYKAIBHUH,
iH(opMariitHui, onepaliiiHo-a1aJbHUMA 1 TBOpUUM KpUTepiit [3].

C. C. BitBumpka 3amnpomnoHyBajla CTPYKTYpy KpHUTEpIiB, 10 MaKCHUMaJIbHO
OXOIJIIOE ~ BCIO T'paHb  IEJAroriyHoi  JISJIBHOCTI:  I[IHHICHO-CIIOHYKQJIbHUH,
KOTHITUBHU, JUSTTEHO-TIPAKTUYHUM, KpeaTHBHO-0COOUCTICHU, OIIIHHO-
pedaekcuBHUN 1 pe3yJIbTaTUBHO-TIPOIYKTUBHUM Kputepii. OCOOIMUBICTIO € Te, IO
BOHA POOUTH AKIEHT Ha PO3BUTKY KPEATUBHOCTI, camopediieKcii Ta OpUTriHAIBHOCTI
OCBIiTHIX mIporpam [3].

[Ipoanasni3zyBaBIIM 3alIPOIIOHOBAH1 paHillle KpUTEpli MATOTOBKH MaricTpiB pi3HUX
CTICIIaJbHOCTEH, MH 3aIIPOIIOHYBAIN CBOI KpuTepii [4]:

1. [linHICHO-MOTHBAIlIMHUN, KU  BKJIOYae OaXxaHHS JI0  TMOCTIMHOTO
CaMOpPO3BUTKY Ta BJOCKOHAJEHHS, BUCOKUM PIBEHb €MIIaTii, OakKaHHS JTOMOMOTTH.
Marictpu MeICecTpUHCTBA MAalOTh YCBIJOMIIIOBATH COLIAJIbHY BaXKJIUBICTh CBOET
pobotu. lle Takox BKJIIOYAE MOCTIMHE IMIJBUINCHHS KBami(ikalii Ta BIPOBAIHKCHHS
HOBUX TEXHOJOTiH 1 Meroauk. Ha HaiiBuiomy piBHI Iiel KpuTepiid mependadae
HaBUYaHHSA CTYJCHTIB CECTPUHCHKOTO TPO(D1IIIO Ta mepeada JOCBITY.

2. KoruituBHMI KpUTEPIii — TIMOWHA, SIKICTh Ta 00CST 3HaHb. [ TMOOKE pO3yMiHHSA
OpraHi3alifHol CTPYKTYPH MEICECTPUHCHKHUX CIY>K0. 3HaHHS MOCaJI0BUX 000B’SI3KiB
CEPEHbOI0 Ta MOJIOAIIOrO MeanepcoHany. OpleHTYBaHHS y MNPOTHENIAEMIYHOMY
KOHTPOJI1, IPOTUIIOXKEKHIM Oe3neri Ta canitapli. O013HaHICTh Y MEACECTPUHCHKOMY
aZAMIHICTPYBaHHI: BIPOBAIKEHHS YIPABIIHCHKUX pIIIEHb, KOHTPOJIb BUKOHAHHS
3aBJIaHb.

3. isbHO-TIPaKTUYHUM, MO0 BKJIIOYA€ pPIBEHb OBOJOMIHHA MPaKTUYHUMU
HAaBMYKaMH, HAaBWUYKH BEJICHHS MEIUYHOI JOKYMEHTaIlii, 30KpeMa CTaTUCTHYHOI
3BITHOCTI, MEIUYHUMH MAHIMYJISIISIMU Ta JACOHTOJIOTIUHI acnekTu. Komrmekrarlis
poOoYMX MiCllb  BIAMOBIAHO JO  CTaHJAPTIB. [lnanyBaHHS  JiSTTBHOCTI
MEJCECTPUHCHKUX CIY’K0 13 BpaXyBaHHSAM NOTped 3aKiany. AHaji3 1 MPOrHO3yBaHHS
MEIUYHUX TIOCIyT g omntumizamii podotn. HaBuuku HamaHHA JOJIKAPCHKOI
HEeB1IKJIaIHOT goromMoru. Po3poOka 3axo/1iB 13 mpo(]iIaKTUKN 3aXBOPIOBAHb.

4. PednexcuBHHM KpUTEPIH, KU TpodecioHanTn BAKOPUCTOBYIOTh SIK IHCTPYMEHT
st caMopo3BUTKy. Ilicis HeBmad 4u JOCSATHEHb MPOQeEeCciOHAM MalTh BMITH
aHaJi3yBaTH CBOI peE3yJbTaTh Ta MNPUYMHHO-HACTIIKOBI 3B’SI3KM OakaHUX Ta
HeOaxaHuX noaii. Takuit KpUTHYHUHN MAX11 A0 CBOET AISITBHOCTI TOMTOMOXKe (haxiBIfIO
3pOCTaTH MIBUJIIE Ta HE BTPAYaTH CBOET KOMITETEHIIT 3 YaCOM.

5. Pe3ynbTaTUBHO-TIPOIYKTUBHUI KpUTEPIA MOKA3y€ CHPOMOXKHICTh JOCATEHHS
IiJTIEH.
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6. OcoOucTicHUN KpUTEPii BKA3y€ Ha OCOOUCTI SIKOCTI MEJICECTED, BAXKIUBUX JIJIS
dbopmyBaHHS iX mpodeciiHux KommeTeHmi. lle 30kpema KOMyHIKaOETBHICTH -
edeKTUBHE CMIJIKYBaHHS 3 MMAalliEHTaMU Ta KoJieraMu. EMmaTist - po3yMiHHS €MOIITHIX
1 mcuxosoriyHUX Notped marfieHTiB. CTPECOCTIMKICTh - 3[aTHICTh MPAIIOBATU Y
CKJIaJIHAX YMOBaX 1 MpUIMAaTH pillieHHs il THCKOM. Brcokuii piBeHb opranizaiitHiux
3M10HOCTEH, BiAMOBIAAIBHOCTI, KPEATUBHOCTI, aHATITHIHOTO MUCJICHHS.

3rigao 3 «EHIUKIONEIIEI0 OCBITW», JJIS OIIHKM SKOCTI HAaBYaHHS MOJKHA
BUKOPHCTATH HACTyIHI Kpurepii [4]:

1. HasiBHICTh BIAMOBIAHUX SKICHUX 3HaHb, YMiHb Ta HaBHUYOK, 30KpeMa
CTPYKTYPOBAHICTh Ta IMTMOMHA YCBIIOMJIEHHS 3HAHb, & TAKOK PO3YMIHHS MPAKTUYHOTO
3aCTOCYBaHHS.

2. PiBeHb pO3yMOBOTO pPO3BHUTKY, IO BKa3y€ Ha MOXIIUBICTH CaMOCTIHHOTO
MUCJIEHHSI, 3/JaTHOCTI JI0 aHali3y Ta BUBEJCHHS BUCHOBKIB.

3. OcobucTicHul piBEHb, 30KpeMa CaMOJUCIMIUIIHA, BMOTHBOBAHICTh Ha
CaMOPO3BUTOK Ta CAMOBJIOCKOHAJICHHSI, aKTUBHICTh Ta 1HILIATUBHICTh CTYICHTA 11010
HABYAJILHOTO TPOIIECY.

Jnst  ramOmoro po3yMiHHS CTYNEHs MIATOTOBIEHOCTI 3400yBayiB  OCBITH
PO3IUISAIOTH 32 PIBHAMH MIATOTOBICHOCTI. [le 0COOMMBO BaXXJIMBO MJi MiATOTOBKHU
HABYAJIBHUX MPOTPaM B YMOBaX 0OMEKEHUX PeCypciB, KOJIU HEMOXKIHBO 3a0€3MEUUTH
1HMBIAyalli30BaHe HAaBYaHHS 3 BU3HAYEHHSAM PIBHS Ta ajanTalii mporpamu o
KOXKHOTO CTyJIeHTa okpeMo. OTke piBHI MIATOTOBJICHOCTI € MPAaKTUYHUM 3aCO00M
JIarHOCTUKH, 11100 30CEpEeUTH OCHOBHI 3YCHJUISI Ha PO3BUTOK KPUTUYHUX Ta
HEJIOCTaTHIX HABUYOK Ta 3HAHb.

Y BUITYCKHHKIB BCTAHOBUJIM YOTUPH piBHI ToTOBHOCTI MCC: BUCOKUH, TOCTAaTHIMH,
CepenHiii 1 HU3bKUit (uB. Ta0I. 1).

3ayBakMMO, 1110 OCHOBHUMHU 3aBJaHHSIMU CYyYaHUX OCBITHIX IIPOTPaM € PO3BUTOK
JaHUX HABUYOK JUJIS MIJIBUILIEHHA 1X OMIPHOCTI 110 cTpecy. [ns peanizauii miei 3amayi
HeoOXiJHa po3poOKa KpUTEPiiB, MOKA3HUKIB Ta PIBHIB BU3HAYEHHS TOTOBHOCTI
MaricTpiB MEJICECTPUHCTBA JI0 poOOTH B yMOBax cTpecocriiikocti [3]. [lemaroriunoro
LIJUTI0 € BUXOBaHHSI BUCOKOTO PIBHSI CTPECOCTIMKOCTI Y MEIUYHUX MPALiBHUKIB, JJIs
4Yoro 3ajyyeHl pI3HI NeAaroriyHi MiAXOAM Ta METOAU. 30KpeMa, CTBOPEHHS
BIJIMOBIJIHUX HABYAJIBHUX MPOTrpaM, TPEHIHTIB Ta KypcCiB Ha T€MY KOHTPOJIIO HaJ
CTpecoM, 3a JIOTIOMOTOIO SIKMX CTYJIEHTH Kpaile 3p03yMil0Th MPUPOIY CTPECy, SKi €
MPUYUHHI PAKTOPH CTPECY HA HOTO HACIIIKH.
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Taomur 1.

XapakTepucTrKa piBHIB ¢(hOPMOBAHOCTI TOTOBHOCTI 0 MPOQECiHHOT AIsUTBHOCTI

3a KOXHHM 13 KPUTEPIiB

Hazgpa
KpUTEPII0

PiBenp

XapakTepucTrka

TeopeTnunuit

Bucoxnit

IpyHTOBHI i rHyuKi npodeciiini 3HaHHsA ceMU TPyl
[1K, 30kpema TeopeTHuHi 3 Teopii MEICEeCTPHHCTBA,
3HAHHSA PO CIIOCOOU AISTILHOCTI B MECECTPUHCTBI, IIPO
BJIaCHI  OCOOMCTICHI  SIKOCTI,  HEOOXImHI  JJIf
e(eKTUBHOTO W TBOPUYOTO BUKOHAHHS BUPOOHUYHUX

byHKITIH.

JlocTatHii

[Tpodeciiini 3Hanns cemu rpyn [1K ta 3matHicTs 1
Oa’kaHHSI BUKOPHCTOBYBATH X Y TUTIOBHX CHUTYAaIlisX.

CepenHiii

Hermuboki i ¢parmMentapHi mnpodeciiiHi 3HaHHS
cemu rpym [1K.

Huspkuii

HasBHICTP mOYaTKOBUX NMPOQPECIHHUX 3HAHb CEMU
rpyn [1K GaiayxicTh 10 npodeciiiHoi qisIbHOCTI

JlisibHICHUHT

Bucoxkui

[loBHa caMOCTIiHICT y NpO(ECIMHUX YMIHHAX 1
HaBnukax cemu rpyn 11K ta 6axanHs iX 3aCTOCOBYBaTu
y HoJaibliii npodeciiHii TisTbHOCTI.

JlocTarHii

[Ipodeciiini BMiHHS 1 HABUYKH, SIKI BUITYCKHHUK
MO>KE TMPOJEMOHCTPYBATH Iepe]] BUKIIAgadeM, ajie He
BUSIBJISIE CAMOCTIMHOTO Oa)kaHHS 3pOOHUTH 11€

Cepenniit

[Ipodeciitni BMiHHS 1 HaBu4ku cemu rpyn 11K, ski
BUITYCKHHMK MOY€E BIATBOPUTH 3 IONOMOTOI0 BUKJIa1a4a.

Huspkuii

BiacyTHiCTh y BUNyCKHHMKA MPOQECIHHUX BMIHD 1
HaBuyok cemu rpyn I[IK (6auuB, ame caM He MOXke
BIJITBOPUTH).

OcooucricHui

Bucoxkui

BomominHss ¥ aKTHBHE BUABIEHHS CTIMKOIO
npodeciiHOro 1HTepecy Ta Oa)xxaHHS 10 BUKOHAHHS
po0OTH HAa MEPBUHHUX MOCATaX.

HocrarHii

BomoginHg B OCHOBHOMY 1 BHSBIICHHSI CTIHKOTO
npodeciiHOro iHTepecy Ta OakaHHS 10 3A1HCHEHHS
poOOTH Ha MEPBUHHUX TTOCAaX.

CepenHiii

BiacyTHicTh criiikoro mpodeciitHoro iHTepecy o
po0OOTH Ha IEPBUHHUX MOCAAX.

Hwuspxnit

BiacyTHicTs npodeciiiHoro iHTepecy 10 poOoTH Ha
NEPBUHHUX TMocagax Ta c(opMoBaHUX MNpodeciiHuX
ocobucTicHux sikocted cemu rpyn T1K.

[lenarorivyHoO MLTI0 € BUXOBAHHS BUCOKOTO PIBHS CTPECOCTIMKOCTI Y MEIUIHHX
MPAIiBHUKIB, JUISI YOTO 3aJIy4eHl pi3HI MEJaroriydi MiAXOoAW Ta METOIU. 30Kpema,
CTBOPEHHSI BIJIMIOBITHUX HABYAJIBHUX TMPOTpaM, TPEHIHTIB Ta KypCiB Ha TeMy
KOHTPOJIIO HAJI CTPECOM, 3a JIOMTOMOTOI0 KX CTYJIEHTH KpaIlle 3p03yMIIOTh IPUPOTY
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CTpecy, SKi € MPUUUHHI (PAKTOPH CTPECY Ha Moro Hachiaku. J[ieBUMH 1HCTpYMEHTaMU
MOKYTh OYTH BIIPOBAI>KEH1 POJILOBI ITPU Ta CUTYAIIiiHI 33124, JIe CTyI€HTH, 3aHyPEH1
B CHUMYJISIIHI YMOBH MPAKTHYHOI 3a/a4l 3MOXKYTh IPOMpPAIIOBAaTH pearyBaHHs Ha
KpuTH4Hi curtyarii. [IcMXonoriyHi TpPEHIHTH MJO03BOJSATH CTYJIEHTAaM HABUYUTHCH
TEeXHIKaM CaMOPETYJISII1, 30KpeMa METOANKAM peJlaKkcallil Ta MeAUTAIlil, SKi MOXYTh
MOKYTh OyTH aJanToBaHi A0 poO0YNX yMOB. B 11bOMy BUTIIQIKy Ba)KITMBOIO 3a/1a4€I0 €
HE TUTbKH 3aCTOCYBAHHA JAHUX METOAMK JJIs OJ0JaHHs CTPECY B JOMAIIHIX YMOBax,
aJie TaKOX 1 MiJ] Yac BUKOHAHHS pOOOTH - B YMOBaX OOMEKEHHS 4acy Ta HeOOX1THOCTI
IIBUKOTO OBOJIO/IIHHS BJIACHUMU €MOIIISIMHU.

Pi3HOBUAOM METOIMKHM MOAOJAHHS CTPECy TaKoX € (pizuyHa akTUBHICTH. [lpu
IIPaKTUKyBaHHI Ha PETyJsIpHIA OCHOBI, (Pi3MYHA aKTUBHICTh MA€ MO3UTUBHHI BILJIVB
Ha MICUXO0EMOLIMHMM cTaH roAuHU. [11] yac HaBYaIbHOTO MPOIECY 1€ MOKE BKIIIOUATH
MIPOBE/ICHHS CIIOPTUBHUX 3aXO0/l1B Ta aKTUBHUX TEPEPB.

[IcuxonoriuHi KOHCYNbTalli TAKOXK € BaKIMBOIO METOAUKOIO. B TOl yac sik BoHU
€ OUIbII CKJIAJHUMHM JJIs IMIUIEMEHTAIlll B HABYAJIbHUN MPOLEC Yepe3 HEeOOXITHICTh
1HIMBIAYaJIbHOTO MiAXOY Ta POOOTH 3 KOKHOIO 33/1a4€l0 Ta CTYJIEHTOM OKPEMO, Iis
METOJIMKA JTOTIOMOKE€ OTPUMATH HAWKpalle pilleHHs A JAaHOTO CTYACHTa IUIIXOM
IHMBIAYaJIbHOI KOHCYJIbTaIlll Ta OTpPUMaHHs O€3MOCepPeAHbOI MIATPUMKHA Bij
crietianicta. Pa3om 3 UM BaXJIMBO 3a3HAYUTH, 10 1HIAUBIAYAIILHUHN MIIX1]] B IIJIOMY
€ Outpmn OakaHuM. BiH 3a0e3nedye ILOBE pearyBaHHS Ha MOTPEOH KOKHOTO
CTyJIeHTa 1 BKJIIOYAa€ B ceOe MepCOHAI3AIlI0 MPOrpaM MiATOTOBKU CIICIIATICTIB B
3aJIGKHOCTI Bijl iX MOTpeO Ta piBHS OBOJIOIHHS HABHUKAMHU CTpecocTiikocTi [1].

Yacto cTpec BUKIMKAE HEOOXIAHICTh CIUJIKYBAaTHUCh 3 KOJETaMH, BEJIHMKOIO
KUTBKICTIO TAIIEHTIB Ta 1HKOIM iX poaryaMu. OcoOJIMBO rOCTPO 1€ MUTAHHS ITOCTAE 3
2019 poky, amke Hapa3l CTYyIEHTH OOMEXKEHO MAalTh JIOCTYIN 10 CIUJIKYBaHHS 3
narieHTaMu. TakuM YMHOM, 3BEpHEHHSI YBaru Ha PO3BUTOK KOMYHIKATUBHUX HABUYOK
1€ 3 POKIB CTYJIEHTCTBA JO3BOJIUTH 3MEHIIUTH CTPEC Ta MPUIIBUALIUTH OBOJIOIIHHSA
IHIIMMHA HAaBUYKaMU, TTOJIETIIUTh €MOIIMHUN IIJISX Mali€eHTa Mij] yac JiKyBaHHs. Taki
3aHATTS MOXYTh MPOBOJUTHUCH 13 3aCTOCYBAHHSAM I'PYIIOBUX OOTOBOPEHb UM /1€0aTiB,
POJIBOBHX 1TOp.

BucnoBku. ®opMyBaHHS CTPECOCTIUKOCTI € KIOYOBUM €J1E€MEHTOM NpodeciitHOi
MIJITOTOBKM MAariCTpiB MEJICECTPUHCTBA, aJ’Ke iXHA poOOTa 4acTO CYNPOBOIKYETHCS
€KCTpEMaJIbHUMU YMOBAaMH, BUCOKHMM pIBHEM BIANOBIIAJBHOCTI Ta MOCTIHHOIO
GI3UYHOI0 1 eMOIIHHOI Harmpyroto. Jljis ycmiimmHOro BUKOHAHHS MpodeciitHux
00OB’SI3KIB Yy TaKMX yMOBaxX HEOOXIHO PO3BMBATH 3JATHICTh JI0 AHATITHYHOTO
MUCJIEHHSI, KOHTPOJIIO €MOIIii Ta paIlloHAIBHOI MMOBEIIHKU y CTPECOBUX CUTYyaIlisX. Y
[bOMY IPOLIECI BXKJIMBY POJIb BIIITPAIOTh MICUXOJIOT0-TIEJaroOriuHe KOHCYJIbTyBaHHS,
TPEHIHTH 31 CTPEC-MEHEPKMEHTY, MOJICTIOBAHHS KIIIHIYHUX CUTYallii, pOJIbOBI1 IFpH Ta
¢i3uvHa aKTUBHICTH. LI MeTOM cripsiMOBaHI Ha PO3BUTOK HABMUOK CaMOPETYJISIIIi,
€MOI[ITHOTO CaMOKOHTPOJIIO, BUPIIIEHHS KOHQIIIKTIB 1 3AaTHOCTI aJanTyBaTUCS /0
CKJIQIHUX MpodeciiHuX BUKIMKIB. [IpakTHYHA MIATOTOBKA, 10 BKJIHOYAE poOOTYy B
peaNbHUX Ta CUMYJISILIMHUX YMOBAX, 103BOJISIE€ CTYI€HTAM 3aKpIMUTH HAOYTI 3HAHHS,
PO3BUHYTH HABUYKH IIBUJIKOTO MPUUHSATTS PIllIEHb, KOOPJMHAIIIT JIIH 13 KOJIeTaMU Ta
3a0€3IMeUeHHs IKICHOT METUYHOT JJOTIOMOTH HaBiTh Y HANCKIIQIHIIIIUX 0OCTaBUHAX.
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FICTOJIOITYHI 3MIHU TYXJUHHOI TKAHVHMU 1]
BIIVIMBOM CTOBBYPOBUX KJIITUH

Bam Osnexkcanapa AHapiiBHa
3100yBay BUIOI OCBITH IMeTnYHOTO (haKyIbTETy
XapKiBCbKHUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

CrpeabnikoBa Kcenisa OJiekciiBHa
3100yBad BUILOI OCBITH | Memu4HOTO (haKkyIbTeTy
XapKiBCbKUI HALlIOHAIBHUN MEAUYHUN YHIBEPCUTET

Kiuouko Haranisa IBaniBHa
CTapiIuii BUKJIanay Kadeapu ricTojiorii, IIUTONIOTIi Ta eMOpPioJIorii
M. XapkiB, YKpaiHa

AKTYaJIBHICTD.

Y cydacHIi MEIWLHHI, JOCIIJKEHHS BIUIMBY CTOBOYpPOBUX KIITHH Ha
HOBOYTBOPEHHS, € HaJ3BUYalHO BaxJIMBUM. Lle moB’s3aHO 3 THUM, 110 BOHU 3JIaTHI
PETYJIOBaTH PO3BUTOK IMyXJIMH, Ta CIOPHUATH K iX POCTY, TaK 1 TEPANECBTUIHOMY
noteHiaty. CToBOypoBI KIITHHH MOXYTh 3MIHIOBATH MIKPOOTOUYEHHS ITyXJIMHU
[UISIXOM MPOAYKIIT MOJIEKYJ, SKi CTHUMYJIOIOTh aHT1OT€He3, IMyHHY BIJIIOBIIL Ta
pEMOJIeNIIOBaHHsl TO3aKJIITUHHOTO Matpukey [1]. Omnak, 3 omHoro OOKy, iXHi
BJIACTUBOCTI CTUMYJIIOBATH PEreHEpallil0 TKAaHUH MalOTh TeParieBTUYHUHN MOTEHIIIAN, a
3 1HIIIOTO - MOXYTh MPU3BOJUTU JI0 TTOCUJIEHHS IMyXJIMHHOI MPOTPECii Ta PEeIUINBIB
Yyepe3 3MiHM KIIITHHHOI TeTEPOreHHOCTI Ta IHBA3UBHOCTI My XJIMH[4].

Kpim Toro, cydacHi METOM riCTOJIOTIYHOIO aHai3y, TaKl sIK IMyHOTICTOXIMIs Ta
MIKPOCKOIIISI, JT03BOJISIIOTH JIETAJIbHO BHUBYATH B3AaEMOMII0 MK CTOBOYpPOBUMH
KJIITUHAMH Ta MAaJIrHI30BaHOIO TKAaHWHOIO, IO BAXIMBO [JIsI PO3POOKH HOBHUX
MIIXO/IB A0 Teparlii, TAKUX K TapreTHE MOCTavYaHHs JIKaPChKUX 3aC00IB 1 KOHTPOJb
3a MeTacTa3amu.

Meta pocJaimkeHHss. BU3HauMTH OCHOBHI MEXaHI3MU [I1i CTOBOYPOBUX KJIITUH Ha
MyXJIMHHY TKaHUHY Ta OL[IHUTH TICTOJIOTIYHI 3MIHH, U0 BUHUKAIOTh Yy PE3yJbTaTl ixX
BIUIMBY, 3 METOI0 MOKpAILEHHS PO3YMIHHS MOJEKYJISIPHUX TMPOLECIB PO3BUTKY
My XJIVH.

Marepianu Ta MeTOAU.

st HamucaHHA JaHoi poOoTu OyJ0 TPOBENECHO BCEOIUHMI aHa3 HAyKOBOI
JTEpaTypH, Ta IHTEPHET-IKEPE, IO CTOCYIOTHCA T1ICTOJIOTIYHUX 3MiH MaJIITHI30BaHO1
TKaHWHU TI1]] BIUIMBOM CTOBOYPOBUX KJIITHH.

PesyabTaru.

CtoBOypOBI KIITHMHHM, 30KpeMa Me3eHXIMajbHI CTOBOYpOBI KJIITHHH, MalOTh
3HAYHUWA BIUIMB Ha MIKPOOTOYEHHS MyXJMHHOI TKAHWHM, IO JOCSTA€ThCS 3a
JIOTIOMOTOI0 JIEKIJTbKOX MexaHi3MiB. OJHUM 13 OCHOBHHUX HAIPSMKIB € CTHUMYJISIIS
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aHTI0T€HE3Yy: CTOBOYPORI KJIITUHH BUILISAIOTH (haKTOPH pOCTy cyauH, Takl sk VEGF —
OiIKHM, 10 CHPHUSIOTH CTBOPEHHIO HOBHX KPOBOHOCHUX CYIHH. Le 3a6e3neqy€
MyXJIMHA KUCHEM 1 TIOKUBHUMH peuOBUHAMH, Hl,Z[BI/IHIyIOLII/I iX KUTTE3TATHICTH 1
CTUMYJIIOI0UH nporpecito. llle oqHuM MexaH13MOM € 3MiHa MO3aKJIITHHHOTO MAaTPUKCY
yepe3 BUIUICHHS METaJONpoTeiHa3, IO TPaHCPOPMYIOTh CTPYKTYPY MATPHKCY,
CTBOPIOIOUM YMOBH, SIKI CIHPHSIOTh 1HBa3ll MyXJIUHHUX KITHH Yy HaBKOJMIIHI
TKaHWHH.

CtoBOYpOBI KJIITUHHM TaKOX MAarOTh BIUIMB Ha IMYHHY PEakilif0 MyXJuHU. BoHu
3/1aTHI 3HWKYBAaTH aKTUBHICTh IUTOTOKCUYHUX T-711M(OIUTIB, 110 HAJA€ MOXKIIUBICTh
NYXJIUHHUM KJITITHHAM YHUKATH IMyHHOT'O KOHTpOJIt0. BosiHOUac, 3a meBHUX 0OOCTaBHH,
BOHM MOXYTh aKTHBYBaTH Makpodaru adbo iHII IMYHHI KJIITHHH, IO BIJKpUBAE
NEPCIEKTUBHU VIS IX 3aCTOCYBAHHS B TEPANIEBTUUHUX ITULIX[S].

Opnnak, Taka IMyHOMOJIYJISITOpDHA AKTUBHICTh MAa€ CYNEPEeWwIMBUN Xapaktep 1
3aJIeKUTh B1Jl KOHKPETHOI'O MIKPOOTOUEHHSI.

BaxxiBUM acIEKTOM € PU3HKH MMy XJIMHHO1 IPOTPECii, K1 aCOLIIOIOTHCS 3 BILIUBOM
CTOBOYpPOBUX KJITUH. BOHM CHOpHSIOTH MNIABUIIEHHIO KIITUHHOI T'€TEPOreHHOCTI
MyXJIMHU, 0 MOX€ (OopMyBaTH OLIbII arpecuBHI CyOMOMyJsilii MasirHI30BaHUX
KIITUH. Takox OyJio BCTAHOBJIEHO, 110 ME3EHXIMaJibHI CTOBOYPOBI KJIITMHHU 34aTHI
MMOCWJIFOBATH 1HBA3MBHICTh 1 METACTaTUYHUN MOTEHLIaJ]l HOBOYTBOPEHb ILISIXOM
aKTHUBAIll CHTHAJIBHUX NUIAXiB, Takux sk TGF-B ra Wnt/B-catenin[2].

[NcTonmoriynuii aHadi3 MyXJIMHHOT TKAHWHU MICIS BIUIUBY CTOBOYPOBHUX KIIITHH
BUSIBUB 3HA4HI 3MiHU. 30KpeMa, 0yJio 3a(iKCOBaHO 30UIBIICHHS HIUIBHOCTI CYAUH Y
MyXJIMHHOMY MIKPOOTOYEHHI, TMIABUIICHHS PIBHSA €KcIpecii mnpoidepaTuBHUX
MapkepiB (Hampukiaa Ki-67), a Takox 3HIKEHHSM YacTOTH aronTo3y IMyXJIMHHUX
KJIITHH, 0 MIATBEPKYETHCA 3MEHIIICHHSIM caspase-3.

HesBaxatoun Ha pU3MKH, CTOBOYpPOBI KJIITUHU MalOTh 3HAYHUN TepareBTHUYHUN
noTeHIian. [HxkeHepHi Me3eHXIMalbHI CTOBOYpOBI KIITHHH, MOJU(DIKOBaHI IJis
BUBUJIBHCHHS MPOTUIYXJIMHHUX  IUTOKIHIB,BUSIBJISIIOTh  3/IaTHICTh  3HIKYBATH
MeTacTa3yBaHHSI B €KCIEpUMEHTAIbHUX Mojensax[3]. Takoxk, cTOBOypOBI KIITHHU
MOXYTh BUKOPHUCTOBYBATHCS SIK HOCIi JJI JTOCTaBKM MPOTHUITYXJIMHHUX arcHTIB
0e3mocepeIHbO A0 MyXJIMHHOT TKAHWHHU, MIHIMI3yIOUH CUCTEMHI T0O14HI e(peKTH.

TakuMm 4MHOM, CTOBOYpPOBi1 KIITUHHM MarOTh MOJBIMHHWI BIUIMB Ha IMYyXJIUHHY
TKaHWHY: BOHH 3JIaTHI SIK CTIPUATH POCTY MyXJUHH, TaK 1 OyTH BUKOPUCTAHUMU JJIS
TepaneBTUYHUX IjIe. g Kpamoro po3yMiHHS IIMX TIPOLIECIB Ta PO3POOKH
0e3MeYyHuX METOJIB BUKOPUCTAHHS CTOBOYPOBUX KIITHH y Teparii OHKOJOTIYHUX
3aXBOPIOBAaHb MOTPiOHI IMOAAJIBIII JOCITIIKCHHS.

BucnoBku.

OTxe, ciparoyrch Ha HAyKOBI JKepesa, 0auuMo, 1110 BILUTUB CTOBOYPOBUX KIIITUH
Ha MyXJIMHHY TKAaHUHY € CKJIAJHUM Ta PI3HOCTIPSIMOBAHUM TPOIECOM, IKUI MOETHYE Y
c001 SIK TO3UTHUBHI, TaK 1 HETATHUBHI ACMIEKTH. 3 OJIHI€T CTOPOHU, BOHM MaIOTh IMOTEHIII A
JUTSL pere’epalrtii MOmKOI)KEHUX TKaHWH 1 MOKYTh CIPUATH IMyHHIN peakiii, 3 1HIIOro
— CTUMYJIIOIOTh MYXJIMHHY TPOTPECII0 3a PaxyHOK MOCHJICHHS aHTIOT€HEe3y Ta
peMOJIEIOBaHHS  MIKpOOTO4YeHHA. OTpuMaHi pe3ynbTaTd HArOJIOMYIOTh Ha
HEOOXIAHOCTI MaMOyTHIX JOCHIKEHb JJIsi BHU3HAUYEHHS YMOB O€3MEYHOr0
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3aCTOCYBaHHS CTOBOYpPOBHUX KIITHH Yy Tepamii OHKOJOTIYHMX 3aXBOPIOBAHb.
BuxopuctanHs MpOrpecCMBHUX METOMAIB TICTOJOTIYHOTO aHali3y, TaKuX SK
IMYHOT'ICTOX1Mis, € BUPIIIATBHUM JJI1 TOYHOTO BU3HAYEHHS MEXaHI3MiB, iX BILUTUBY Ha
MyXJIMHYA T4 CTBOPEHHS €(PEKTUBHUX TEPANIeBTUUHUX CTPATETIM.
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YABJIEHHS CTYAEHTIB MEJUYHOT' O )
YHIBEPCUTETY I1PO HAJAHHA ITEPIIOI MEJIMYHOI
JAOIMOMOI' 1PN NEPEJIOMAX KIHIIBOK

Becnin Borogumup BikTopoBu4
K.MEJI.H., IOIEHT Kadeapu TpaBMaTOJIOTII Ta OpTOIeIii
XapKiBChKHMM HAIllOHATLHUM MEUYHUN YHIBEPCUTET

®ageeB Outer I'ennaxinoBu4
K.MEJI.H., IOIEHT Kadeapu TpaBMaTOJIOTi] Ta OpTOIeIii
XapKiBCbKUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

Orups lap’s Boaoagumupisaa
3100yBa4 BUILOI OCBITH 1-r0 Menu4HOTO (haKyJabTeTy 7 Tpynu
XapKiBChKHM HAIllOHATLHUM MEAUYHUI YHIBEPCUTET

Cepawk Katepuna AuapiiBHa
3100yBay BUILOI OCBITH 1-ro Menn4HOTO (haKyJabTeTy 7 Tpynu
XapKiBChKHI HALlIOHAJIbHUIA METUYHUI YHIBEPCUTET

AKTyanbHicTb. CydacHa OCBITa CTHUKA€ThCSA 3 BEIIMYE3HMMH CKJIQJHOILAMH, IO
CIPUYUHCHI TPUBAJIUM JUCTAHIIIHHAM HaBYAHHSIM, sIKE OYJI0 BUKJIMKAHO KapaHTHHOM
Ta cTaHoM BiHU. OCOOJIMBO 1€ CTOCYETHCS CTYACHTIB MEIUKIB, SIKI HABYAIOTHCS Y
CKJIQJHUX YMOBaX Ta OTPUMYIOTh IEPEBAXXHO TEOPETUYHI 3HAHHA 0€3 HaJeKHOI
MPaKTUYHOI IMTiATOTOBKH.

[TortepeHi poKM AMCTAHIIMHOTO HABYAaHHS IIOKA3ajd, IO XO04Ya TEOPETHUYHI
3HaHHS MOXXYTb OyTH TIepelaHi CTyJIeHTaM uepe3 OHJIaWH-TUIaTPOpMH, HABUYKH,
MOB'sI3aH1 3 MPAKTUYHOIO JISUIBHICTIO, CKIagHO chopMyBaTth 0e3 Oe3mocepeIHhOro
odaiiH 10CBITY.

BifcyTHICTh MpakTUYHUX 3aHATH MPU3BOJUTH O HEBIEBHEHOCTI CTYJEHTIB Yy
BUKOHAHHI KJIIOUOBHX J11, 30Kpema:

* OLIIHKH CTaHy MOTEPILIOro;

*  TMPOBEACHHS BI3yaJIbHOTO OTJISAAY [JIs BH3HAYCHHS O3HAK IEPEIOMY
(medopmarris, HaOpsIK, KPOBOTEHA);

* TPaBWIBHOTO HAaKJAJaHHS 1IMMOOLTI3al] 1Jis 3an00iraHHs 3MIMIEHHIO yJIaMKiB
Ta MOPYIIEHHIO KPOBOOOITY;

* 3YMHUHKYU KPOBOTEU1 y pa3i BIAKPUTHUX MEPEIOMIB.

B ymoBax Ham3BHYallHUX CHUTyalllii Ta BOEHHOTO CTaHY BOJIOAIHHS IIUMH
HAaBUYKaMH € OCOOJMBO aKTyaJbHUM IS 3MEHIICHHS PHU3UKY YCKJIQJHCHb Ta
3a0€3MeUYeHHS] CBOEYACHOTO TPAHCIIOPTYBAHHS MOTEPIILIIOTO 10 MEANYHOTO 3aKIaIy.

Merta. JlocmiauTd NpakTHYHI Ta TEOPETUYHI 3HAHHS CTYJEHTIB MEIUYHOTO
YHIBEPCUTETY PO HAJAHHS TMEPINoi JOTOMOTH MPH TMEpeoMax KIHIIBOK B yMOBaX
JTUCTAHI[IHHOTO HaBYaHHSI.
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Martepiaan Ta Meroau. MarepiaiaMyu HaluX TOCTIIKEHb CTall EJICKTPOHHE
aHKETYBaHHSI PECIOHJICHTIB U1 300py CTATUCTHMYHUX JAHUX LUIBIXOM MiAPaXxyHKY
BIJITTOBIJICH.

Pe3yibTaT Ta 00roBopeHHsl. Y JOCHiKeHHI B3siaM ydacTh 30 CTyAeHTIB
MEIUYHOTO YHIBEPCUTETY. AHaNI3 BIANOBIACH BUSIBUB, IO PiBEHb OO0I3HAHOCTI
PECTHOHACHTIB 100 HAJAHHA TMEpIIoi JOMOMOTH TMpH TEpeoMax KiHIIBOK
po3noaiuBcs HacTymHuM 9uHOM: 20% (6 0ci0) He BOJOIIOTH JOCTATHIM PiBHEM
3HaHb, 60% (18 oci0) mawTh cepeaHiil piBeHb 3HaHb, 1 jume 20% (6 ocib)
MIPOIEMOHCTPYBAJIM BUCOKHM piBEHb 0013HAHOCTI.

He focTaTHIN piBeHb BUCOKMI piBeHb
20% 20%

CepefHi piBeHb
60%

Puc. 1. PiBeHb 0013HaHOCTI PECTIOHACHTIB II0JI0 HAIAHHS MEPILOi JOMOMOTH MpHU
nepesomMax KiHIIIBOK

[IpakTHyH1 HaBUYKHM CTYJIEHTIB 3aJMIIAIOTHCSA MPOOJIEMHOI0 cdeporo: 72% (22
0CcOo0M) MarOTh JIMIIIE TEOPETUYHI 3HAHHS, SIKI HE MOXKYTh BIIEBHEHO 3aCTOCOBYBATH Ha
npakruti. Jlumie 8% (2 ocobu) Bkazaan Ha JOCTATHIN PIBEHb MPAKTUYHOT MiITOTOBKH.
[Ilogo roToBHOCTI misTH B peanbHuX yMmoBax: 50% (15 oci®) BimdyBaroTh CTpax
nomunutucs, 40% (12 oci0) BBakaroTh ce0¢ 4aCTKOBO TOTOBMMHM 32 YMOBH HAsIBHOCTI
noromory, 1 gume 10% (3 ocoOu) BHeBHEH1 y CBOil 3JaTHOCTI HAaJaTH JOIOMOTY
camocTiitHO. JI0CBi 10AaTKOBOTO HAaBYaHHS 1M03a yHiBepcuTeToM Manu jutie 20% (6
oci0). Ile cBiquuTH TPO OOMENKEH1 MOKITUBOCTI JJIsl PO3BUTKY HABUYOK, 30KpEeMa uepes
Kypcu 4 TpeHiHTH. CTpaxX MOMMIIUTUCS Y KPUTHYHUX CUTYaIlisX, SKUA BUCIOBHIN
50% onuTaHMUX, CBIAYUTH MPO HEOOXIIHICTh PO3BUTKY HE JIMILE TEXHIYHUX HABUYOK,
ajie i MCUXOJIOTTYHO1 CTIMKOCTI MallOyTHIX METUKIB.

VY BIAKPUTHUX BIJMOBIASX CTYJIGHTH HArOJIOIIYBAJIM HA HEOOX1THOCTI:

* 30UIBLIEHHS KUIBKOCTI MPAaKTUYHUX 3aHATH (70%);

* 3a0e3MeUeHHs] HEOOX1THUMH MaTepiajlaMH, TAKUMHU SIK IIIMHU YU 1HII 3aCO0U 1St
HaB4yaHHs (50%);
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* MPOBEACHHS TPEHIHTIB 3 peaiCTUYHUMU MoiensiMu cutyarlii (40%).

BucHoBoku. Pe3ynbTaTi MOCHTIKEHHS TEMOHCTPYIOTh aKTyaJdbHICTh MPOOIeMu
MIATOTOBKY CTYACHTIB MEIMYHUX YHIBEPCUTETIB O HAJAHHS MEPIIOT TONOMOTH MPH
mepesioMax KiHI[IBOK, OCOOJMBO B YMOBaX BOEHHOTO CTaHy, KOJM TakKi HaBUYKU
MOYTb OyTH KpUTUYHO BaXXTMBUMU. He3Baxkaroun Ha TOCTATHIN PIBEHh TECOPETUIHUX
3HaHb PECTIOH/ICHTIB, IPAKTUYIHI HaBUYKHU 3QTATIAIOTHCS 3HAYHO
HegoomnpankoBaHuMu. CyTTeBUM Oap’€poM i TOTOBHOCTI CTYJIEHTIB JI0 pealbHUX
T € HeTOCTaTHS KUIBKICTh MPAKTUYHUX 3aHATh Y paMKaX JUCTaHIIHOTO hopMaTy Ta
0e3MeKH MPOBOKEHHS MPAKTUYHUX 3aHSITh.

JlucraHiiiiine HaB4YaHHS, AKe CTaJlo MoImpeHuM depes manaemito COVID-19 Ta
BOEHHUUM CTaH, 3HAYHO BIUIMHYJO HA PIBEHb MPAKTUYHOI MIATOTOBKH CTYJICHTIB.
BinacyTHicTe 6e3mocepeHboi MpakTUKH, OOMEXEHHsS Y BUKOPHUCTAHHI HaBYAIbHUX
MarepiaiaiB Ta HEIOCTaTHS B3a€MOJIS 3 BUKJIQJayaMU € KIIOYOBUMHU IMPOOJIeMaMu
poro gopmaty. CTyieHTH HE MalOTh 3MOTH HAJIEKHUM YHMHOM BIJIIPAIIOBATH TaKi
BAXKJIMBI MIPOLIEYPH, K IMMOO1TI3aLlis YU TPAHCIIOPTYBAHHS MOTEPIIIHX.

JI1st BUpIlIEHHS IUX TPo0sIeM HEOOX1aHO:

e 3O0UIPIIMTH KUIBKICTh MNPAKTHYHUX 3aHATh, 30KpEMa 4Yepe3 OpraHi3aulio
TPEHIHTIB 3 MOJEIIOBaHHA PEabHUX CUTYyallll B O€3[IE€YHUX YMOBaX.

 3a0e3neunTH CTYJICHTIB JOCTYIIOM JI0 OJIbIIl aKTyaIbHUX MaTepiaiiB Ta 3ac001B
JUIsl HABYAHHS B OLIBIIIOMY 0OCS3I.

* IHTerpyBatu B OCBITHIM MPOIEC NMCHUXOJIOTIYHY MIiATOTOBKY, IO JOIOMOXE
JI0JIATH CTPaxX Ta HEBIEBHEHICTh Y PEAIbHUX yMOBaX.

TakuM 4YMHOM, yJOCKOHAJEHHS MIATOTOBKM MalOYTHIX MEIUKIB JO E€KCTPEHHX
CUTyaIliii, 30KpeMa uepe3 TMIACUJICHHS TMPAaKTHUYHOI CKJIQJ0BOi Ta ajamnTalliio
HaBYaJBLHUX MIPOTPaM JI0 YMOB AUCTAHIIIIHOTO (opMaTy, € KIIFOUOBUM 3aBIAHHSIM JJIs
Cy4acHO1 MEIUIHOI OCBITH.
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OCTEONATUYHHMH BIIJIUB HA 3/I0POB'SA JIIOJJUHU

Becnin Bosiogumup BikTtopoBnu
KaHIUIaT MEANYHUX HAYK, JOIEHT KadeapH TPaBMaTOJIOTI] Ta OpTOIe il
XapKiBChKHI HAIIOHATLHUNA METUIHUHN YHIBEPCUTET

Becnin Makcum BikTopoBuy
CTYJEHT
XapKiBChKHMM HAIllOHATLHUM MEUYHUIN YHIBEPCUTET

Becnin Aptyp BikTopoBu4
AcrmipanT kadeapu HEBpPOJIOTii
XapKiBCbKOI'0 HALlIOHAJILHOTO MEIMYHOIO YHIBEPCUTETY

Beryn

Octeomnaris — 1€ IHHOBAalIMHUM MIIX11 y MEAULIMHI, SIKHH IPYHTY€EThCS Ha TPUHLIMITL
LUJIICHOCTI OpraHi3My Ta B3aeMOJii WOoro cTpykTyp 1 pyHkiiil. Bona 06'ennye B co0i
TEparneBTUYHI, peadumTamiiHl i OpodUIAaKTUYHI METOAM BIUIMBY, CIPSMOBAaHI Ha
30epeKeHHS Ta BIJTHOBJICHHS 370pOB's matieHTa. OCHOBHA 1/Iesd OCTeonarii mojsirae y
BUSBJICHH] NIMOMHHUX MPUYMH NATOJIOTIA 1 IXHBOMY YCYHEHHI 4epe3 HOpMasi3allio
(GyHKIIIOHYBaHHS cucTeM opranizmy. Lle no3Bosse 30epiratu 6anaHc 1 TApMOHIIO Tija,
3a0e3rneuyroun PpiznyHe, eMOIIiiHe Ta ICUXiuyHe 01aromnonyqus JHOIUHY.

Mera. [locniguTi BIUIMB OCTEONATUYHUX TEXHIK HA OMOPHO-PYXOBHUH amapar Ta
BECh OPraHi3M JIFOJIUHH.

Marepiaau i Merogu. Y HamucaHHI Te3 OyJM BHKOPHCTaHI IHTEPHET-MOPTAIH
«PubMed» Ta Research4Life.

Pe3yabTaTu g10ciiKeHb

B opronenii Ta TpaBMaronorii octeomarisi BUKOPUCTOBYETHCS ISl JIIKYBaHHS
IIMPOKOrO CHEKTpa MAaTOJIOTI, BKIIIOYAIOYM HACIIIKA TPaBM, MOPYIIEHHS (YHKIIIHI
OMOPHO-PYXOBOIO ~ amapary Ta peaOulTauilo Micas  XIPYpPriyHUX  BTpyYaHb.
OcTteonaTiyHi METOIU JIEMOHCTPYIOTh BUCOKY €(EKTHBHICTh y BHUIIAJKaX CKOIIO3Y,
OCTEOXOHJPO3Y, NUCKOMAaTIi, AeopMalliif CTONMM Ta THIIUX CTAHIB, SIKI MPU3BOIATH 10
MOpYIIEHHs OlOMEXaHIKM Tula. 3aBISKHA BIUIMBY Ha M'SI30BO-(paciliajibHl CTPYKTYpH
BIJTHOBIIIOETHCS TAPMOHIS PyXIB, MOMIMIIYETHCS MOCTaBa, 3HUKAIOTh OOJIbOB1 BITUYTTS.
OcoOnuMBO BaXKJIMBUM € BHUKOPUCTaHHS OCTEONAaTHMYHUX METOAMK Y JIKyBaHHI
XPOHIYHOTO O0IT0, SIKWA HE TIA€THCS TPATUIIIHIM METO/IaM Teparii.

KpiMm TOrO, OCTeomarisi € Haa3BUYalHO €(PEKTHMBHOIO y pOOOTI 3 BHYTPIIIHIMH
opranamu. BicriepanbHa ocTeomnaris cnpsiMOBaHa Ha HOpMaJi3allito (yHKII OpraHiB
YepeBHOI Ta IPYIHOI MOPOKHUHH, TOKPALIEHHS POOOTH ILTYHKOBO-KHIIIKOBOTO TPAKTY,
CEepLEBO-CYIMHHOI Ta CEYOCTaTeBOi CHCTEM. 3a JOTIOMOTOI0 JeNiKaTHUX MaHyaJlbHUX
TEXHIK JIKap MOXE BIJHOBUTH TPUPOAHE TMIOJIOKEHHS OpraHiB, MOMIMIIATH
KpOBOMOCTauaHHs, JJiMmpoapeHax i 0OMiH pedoBuH. Lle cripusie 3MeHIIIEHHO 3amalbHUX
MPOLIECIB, YCYHEHHIO CIIa3MiB 1 BITHOBJIEHHIO HOpMaJIbHOI (DYHKIIIT OPTaHiB.
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OxpemMO BapTO 3a3HAYUTH, LIO0 OCTEONATis € YHIKAIbHUM METOIOM KOpEKIIi
HACIIIJIKIB TICUXOEMOLIIHOTO Hanpy>keHHs. MaHyallbH1 TEXHIKH BIUTUBAIOTh HA HEPBOBY
CHCTEMY, HOpMaJTi3ylound poOOTy CUMITaTHYHOI i MapacUMIAaTUYHOT HEPBOBUX CHCTEM.
[le nomomarae 3HU3UTH PIBEHb CTPECY, MOKPAIIUTU SIKICTh CHY, 3HATH XPOHIUHY
HanpyTy. 3aBASKA IbOMY TMAIIEHTH TTOYYBAIOTHCS OB 30aJIaHCOBAaHUMH SIK (DI3UTHO,
Tak 1 eMoliiHo. OcTeonaris TakoX € YyJJOBUM METOIOM IMiATPUMKHA HEPBOBOI CUCTEMHU
B YMOBaX ITiIBUIIIEHOTO CTPECY.

Hocmimkenns, omyoOmikoBani Ha 1iargopmax PubMed ta Research4Llife,
HIATBEPKYIOTh  €(EeKTHBHICTh OCTEONaTii y JIKyBaHHI IIHPOKOTO  CIEKTpa
3aXBOpIOBaHb. Pe3ynbratu KIHIYHUX BHUIPOOYBaHb MOKa3ylOTh, II0 OCTEOMATHUYHI
METOJMKHU 3MEHIIYIOTh IHTEHCUBHICTh OOJIbOBOTO CUHAPOMY, MOKPAITYIOTh PYXJIHUBICTb
1 3arayibHy (QYyHKIIOHAJIBHICT, TiTa. Hampukian, maiieHTH 3 OCTEOXOHIPO30M 1
MDKXpEOIIEBUMU  TpKaMU  JIEMOHCTPYIOTh ~ IIBUJIIEC  BIJHOBJICHHS  MICHS
OCTEOMATUYHUX MPOLEAYpP, HIK MICHS 3aCTOCYBAHHS BHUKJIIOYHO MEIMKAMEHTO3HOTO
nikyBaHHs. KpiMm Toro, ocreonarisi Bu3HaHa €(EKTUBHOIO Y POOOTI 3 Mall€EHTaMH, K1
CTPaKAAOTh Bl 3aXBOPIOBaHb BHYTPILIHIX OPraHiB, BKJIOYAOUU MOPYLIECHHS (PYHKIIIHA
IITYHKOBO-KHUIIIKOBOTO TPAKTY Ta CEPIIEBO-CYAMHHOT CUCTEMH.

[Ile oqHUM Ba)KJIMBUM HaNPSMKOM € Ipo(UIaKTUYHUN TiAX1] B octeonarii. [1ig yac
OOCTEKEHHA OCTEeOoNarT 3[aTeH BHUSIBUTH HAaBITh MIHIMaJbHI MOPYLIEHHS Y
(YHKIIIOHYBaHH1 CUCTEM OpPIaHi3My Ta MONEPEIUTH PO3BUTOK CEPHO3HUX 3aXBOPIOBAHb.
OcreonatnyHuil OIVISIT € YYyIOBUM pIIICHHSM JJIs TAlll€HTIB, $KI IparHyTb
HIATPUMYBAaTH CBOE 3/10pOB'S, YHUKAIOUM 1HBAa3WBHUX METOJIB JIIKYBaHHS. 30KpeMa,
METO/IMKH OCTEOMNATI1 IOMOMAaratoTh KOPUT'yBaTy aCUMETPIi Ta HEPIBHOBAry B OpraHi3mi
11€ J0 TOro, Ik BOHU MOYMHAIOTh CIIPUYUHATH CEPHO3HI IPOoOIeMHU.

BaxuBuM acrekToM ocTeornarii € ii 3MaTHICTh aJIanTyBaTUCs 10 MOTPed KOXKHOTO
narieHTa. [Ipomenypu miaoUparoThCs 3 ypaxyBaHHSAM 1HJIMBITyaJIbHUX OCOOTUBOCTEM
Oprasi3my, BIKY, piBHs (DI3MYHOT aKTUBHOCTI Ta CYIMyTHIX 3aXBOproBaHb. Lle n03BosIE
JOCSITTH BUCOKHUX PE3YJIbTaTiB HAaBITh y CKJIQJHUX KIIHIYHUX Bumajkax. Ocreomnaris
TaKOX € OTHUM 13 HaOLIbII O€3MeYHMX METO/IB BIUIMBY HAa OPIraHi3M, OCKUIbKY B HI1H
BUKOPUCTOBYIOTHCS JIUIIE MPUPOAHI CUII OPTraHi3My JJIsi CAMOBIIHOBJICHHS.

BucHoBku

Octeonarisi € HaA3BUYAHHO MEPCHNEKTUBHUM HAIMPSIMKOM Y Cy4YacHId MEIUIUHI.
Bona mnoennye B co01 HaykoBy OOIDYHTOBaHICTb, NPAKTUYHY €(PEKTHBHICTH 1
0e3MeuHICTh /I Malie€HTiB. [HTerparlis ocTeonarii B CHCTEMY OXOPOHH 37I0POB’ S CIIPUSIE
MOKPAIIEHHIO SIKOCTI JKUTTS TAINEHTIB, JomoMara€ OOpOTHCS 3 XPOHIYHUMH
3aXBOPIOBAaHHAMHM Ta 3arolirae iXHbOMY pO3BHUTKY. Lle BiikpuBa€ HOBI TOPU3OHTH Y
PO3YyMiHHI KOMIUIEKCHOTO M1IXOy JI0 JIKYBaHHS Ta MPOQLIaKTUKY.
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BUKOPUCTAHHA MOJAEJIOBAHHSA Y HPOLECI
BUBYEHHS AHATOMII JIIOJJUHU

Hpumuisak AHToHiHa MuxausiBHa
JIOKTOp MEIUIHUX HayK, TIpodecop, kKadenpa aHATOMIT JIFOTHHH
THMY imeHi 1. T'opbaueBcbkoro

Pemineubknii bopuc fApociaBoBu4
KaHauAaT O10JIOTIYHUX HAYK, JOLIEHT, Kadeapa aHaToMii IO JUHH
THMY imeni 1.5. 'opb6aueBchkorO

ABopceka Ceitiana IBaniBHa
KaHauaaT 010JIOTTYHUX HAYK, IOLCHT, KadeIpa aHaTOMIi JIFOAUHU
THMY imeni [.4. 'opGaueBchKOTO

I'anTiMmypoB AHTOH BsiueciaBoBu4
KaHAUAAT MEIUIHUX HAYyK, JOICHT, Kadeapa aHaToMIi JTHOIUHH
THMY imeni 1.5. 'opb6aueBchkoro

Kir Ipuna BajepiiBHa
KaHIUIaT MEUYHUX HAYK, JOIEHT, Kadeapa aHaTOMIi JTFOIMHA
THMY imeni 1.5. 'opbaueBchkoro

HapuanpHO-MeTONMYHE Ta OpraHi3ailiiiHe 3a0e3nedyeHHs MiAroTOBKY (PaxiBIiiB 3a
OCBITHBO-NIPO(ECIMHUMHU Ta HAYKOBHUMH IpOrpaMaMyd BUMAara€ JOCIIKEHHS SK
KJIACUYHUX, TaK 1 CYYaCHHX KpEaTHUBHUX METOIiB HaB4yaHHi. Jl0 KIHOUOBHX
KOMIIETEHTHOCTEH CTyAeHTa Ta (axiBUsi HAJCKUTh YMIHHS BUUTHUCS, YOMY CIIPHSE
PO3IIMPEHHSI CIIEKTPY METOJIB 13 BpaxyBaHHSM OCOOMCTHX 3A10HOCTEH 3100yBaua
BUINOI OCBITH. MoOJIe/IIOBaHHS € YHIBEpCaIbHUM €(EKTUBHUM METOJOM Y MpOIlecl
BHUBYEHHS Ta 3aKPIIJIEHHS MOP(OJIOTIYHUX 3HaHb. MozieNll MOXXYThb OyTH BUTOTOBJIEHI
3 PI3HUX MarepiajiB, TaKuX SK CHHTCTHYHA TJIMHA, IIJJacTMaca, CHIJIKOH, 1
BIITBOPIOBATH  pEANICTUYHI JeTali aHAaTOMIYHUX CTPYKTyp. BoHM wyacto
BUKOPHUCTOBYIOTHCS JIJISl IEMOHCTpAIIil PI3HUX OPTaHiB Ta CUCTEM OpraHi3My, a TaKOoX
JUTSI BUBUCHHS iX B3a€MO3B's3KiB. JlaHUI METOJT 3aCTOCOBYETHCS Y MPOIIEC] MI3HAHHS
SK Ha MPAKTUYHMX, TAK 1y OUIbLIINA Mipi, HAa 3aHATTAX aHATOMIYHOTO CTYIEHTCHKOTO
T'YpPTKa, OCKUTIBKH MOTPeOye OiIbIlie TBOPUOCTI 1 Hacy, 10 HE 3aBXkKAu NependadeHo y
TPUBAJIOCTI AyJUTOPHUX 3aHATh. 3T1IHO €KCIMEPTHUX OLIIHOK, HAMOUTbII YCIIITHUMU
Ha PUHKY mpaii € (axiBil, sIKI BMIIOTb HaBYATHUCS BOPOJOBX >KUTTSA, KPUTUYHO
MUCIIUTH, CTABUTH I[1J11 Ta AOCATATH X, paIoBaTh B KoMaH/i [1]. 3riiHO «mipaMiau
HaBYaHH» [2] (OKyCyeMO yBary Ha 3acTOCYBaHHSI HalOUIbII €()EKTUBHOI METOIU
(koedimient 3acBoeHHs ToHaA 90%) OBOJOMIHHS 3HAHHSAMH — aKTUBHOI MisUTBHOCTI.
[Tpu KOHCTpYIOBaHHS IBOBUMIPHUX Ta TPUBUMIPHUX MOJIENIEH 3aTydatOThCs HE JIUIIIE
30pOBl Ta CIyXOBI aHali3aTOpH, a W KIHECTETUYHHUM, TAKTUJIBHUN 1 TBOpUYUN
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KoMIoHeHTH [3]. ICTOTHMMM O3HaKaMu BHUIOTOBJICHHS MaTepilajibHOI MOJENl €
HAOYHICTh, a0CTPaKIIisi, €IEMEHT HAyKOBOi (haHTa3ii i ysBHU, BUKOPUCTAHHS aHAJIOTI]
K JIOT1YHOTO MeToay oOynoBu [4]. Lle 3HauHO minBHIy€e eEeKTUBHICTh 3aCBOEHHS 1
JOBrOTpUBAje  3amaM SITOBYBaHHA  MOPQOJIOTIYHUX  3HaHb.  BukKopUCTaHHS
aHIMaIliHUX Mozenel mporpam ceHcopHoi maneni «Muscle Premium» Tta «Visible
Body» 3Ha4HO mokparye HaOYHICTh 1 AUHAMIYHE CIIPUUHATTS 010MEXaHIKU CyTII00iB
Ta M’s31B. DyHKIIOHAT pecypcy MporpaMm J03BOJII€E BUBYATH M S30BY CHUCTEMY 3
nornoMoroto 0uabll sik 600 pi3HUX MoneneH, 3 SKUMU MOXKHA MPaLIOBaTH OKpPEMO, a00
XK 00’enmHyBatd iX y (QyHkiioHaneHi rpynu. KopucrtyBad mae 3Mmory obeprarw,
MaHIMyJTFOBATH, Bi3yaaizyBaTy (PYHKIIIIO M s31B, BIIOOpakarou JUHAMIKY PyXiB Tijla,
0 OCOOJIMBO BaXXJIMBO TMPU IIIJATOTOBII MaWOyTHIX JIKapiB 3a CIHEHI1aIbHICTIO
«®dizuynHa Tepamis, eprorepanis». [Inardpopma Anatomy Standard Hamae noctym mis
BHUBYEHHSI OIMIOPHO-PYXOBOTO arapary, 30KpeMa 1 3 BUKOpUCTaHHAM ix 3D mopeneit.
Harmmum BuOOpoM BipTyaIbHOTO MOICIIIOBAHHS MIpeNapyBaHH aHAaTOMIYHUX CTPYKTYP
CKJIaB KOMIUIEKC «Anatomy & physiology revealed 3.0», mo 103BOJIsi€ BUBYATH
MOIIAPOBY OyIOBY Tijla HA MPUKIAAl PEaJbHUX AHATOMIYHHMX 3pI13iB. Y KOXKHOMY 3
pPO3AUIIB JOCTYIIHA Bi3yani3allis YacTUH TUIa y pI3HUX MHPOEKIisfx Ta 3pizax. llpu
BUKOpHUCTaHHI pecypcy Anatomy Standard 3HauyHO 3MeHIIMIACh KUIBKICTh 3allUTAaHb
CTY/ICHTIB CTOCOBHO 3a3BHYail MpPOOJEMHUX, a00 K BaXXKHX JJIsl PO3YMIHHS YaCTUH
OTIOPHO-PYXOBOTO amapary, 30KpeMa II€ CTOCYEThCS KICTOK uYepema Ta IX
B3a€MOBIHOIIEHb. [IpenapyBaHHs aHATOMIYHMX CTPYKTYpP HEMOXJIMBO 3aMIHUTU
CYy4aCHHUMH IHTEPAKTUBHUMU MPOTPaMaMu, MPOTE BUKOPUCTAHHS OCTaHHIX J0IOMarae
Kpalie BHBYUTH Ta 3pO3yMITH TomnorpadoaHaTOMIYHE pPO3TAllyBaHHS CTPYKTYp
JIOAICHKOTO Tija 1 HaJa€ MOXJIMBICTh BHUBYATH IOMIAPOBY OYIOBY Tijla PEasIbHOIO
UTFOCTpAIl€IO0 3pi31B Tija JIOAUHU Y PI3HUX TUIONTUHAX.

TBopul miAXoau 10 HaBYAIBHO-TNEJATOTIYHOTO Mpollecy Ha Kadeapi aHaromii
JIOAWHU B CyYaCHUX YMOBax JarOTh MOXJIMBOCTI c(hOpMYyBaTH 3MICTOBI €MOIIiiHI 1
KOTHITUBHI aCTIEKTH 0COOUCTOCTI Ta CTBOPUTH MEPETyMOBY 1 MOTUBAIL 10 €(PEKTUBHOTO
HaBYaHHS. MOJIC/TIOBaHHS Y PI3HUX HOTO BapiaHTax MUITXOM BUKOPUCTAHHS MTPOBITHUX
pEeNpe3eHTaTUBHUX MOJIAIbHOCTEH, SIK BIpTYaIbHHX, TaK 1 KIHECTETHYHO- B€p6aJ'IBHI/IX
CIpus€ AaKTUBI3AIil [3epKaTbHUX HEHUPOHIB 1 SK pe3yabTar, 3amam’ STOBYBaHHS
BeauKoro o0'eMy HOBOiI iH(opmamii [5]. 3acrocyBaHHS IHTEPaKTUBHUX METOJIIB
HapuaHHs (RR, VR, MR, AR) nipu BukiIagaHH1 aHAaTOMIl JIFOIWUHU J03BOJISIE CKIACTH
OUIBIII IITTICHE YSBIICHHS PO OYy/IOBY JIFOACHKOTO TiJla, CIPUSIE MIBUIIIOMY 3aCBOEHHIO
Marepiajiay i THM CaMHM TOKpaIlye piBeHb 3HaHb CTyAeHTIB [6]. HeoOxigHO mocTiiiHO
B1JICITITKOBYBaTH PUHOK CYYaCHUX HaBYAIBHUX MPOTPaAM Ta MOXKIIMBI HOBITHI TEXHIYHI
pIIIEHHA 3 METOI0 iX aHalli3y Ta IHTErpali€l0 HalOUIbIl ONTUMAJbHUX 3 HHUX Y
HaB4YapHUN mpomec [7]. TlimommHHE MOJICITIOBaHHS TOJICTIYE  BHUBYCHHS
PEHTTEHIBCHKHX, KOMIT FOTEPHUX Ta MarHITHO-PE30HAHCHUX TOMOTPaM, 110 CIIPSIMOBY€E
HaBUaHHs y KIiHIYHY cdepy. BipryanbHi mMonesni J03BOJISIIOTH CTYJACHTaM BHUBYATH
aHATOMIIO HAaBITh y BIJJAJICHOMY peXuMI. 3aBASKH LbOMY MOXJIHMBO PO3LIMPUTH
TEPUTOPIATBLHUN JOCTYN JI0 HaBYAHHS Ta 3a0€3MEUYUTH OLIbII THYYKHM rpadik s
CTY/ICHTIB.
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KOIH®EKIIA BIJI/CHIJ I TYBEPKYJbO3 Y JITEN

IIpourok Pany I'eopriiioBuy

J.MEJI.H., Ipodecop,

npodecop kadenpu dpTuziaTpii Ta MyTHMOHOJOTIT
Hamionansuuit Mmenuunuii yHiBepcuret imeHi O.0. boromonblis

I'anan Ipuna OueriBHa

K.MEJI.H., OUEHT

noueHT kKadenpu GrusiaTpii Ta MyIHMOHONIOTT

Hamionansuuit Mmenuunauii yHiBepcutet iMmeHi O.0. boromonblis

€abuosa JIrwooB bopucisua

K.M€/I.H., JOLUEHT

JOLIEHT KadepH TITIEHU XapuyBaHHS Ta HYTPIIIOJIOTiT
HanionansHuit Mmeanunuii yHiBepcuteT iMeH1 O.0. boroMonbiis

[IpoGnema tyOepkynbo3y (Th), Bipycy imyHomediuuty moauau (BLJI) Ta
koiHdekii Th/BIJI — rno6ansHa mpoOeMa JIroACTBA Ta OJ{HA 3 HATAJIbHUX JJIsI HAIIO1
Kpainu. 3axBoproBaHicTh Ha Th/BIJI cepen aiTeit € onHi€O 3 MPIOPUTETHUX TPOOIIEM,
KOXKHMM JecATU BUMAAOK Il€l HEAYrd Npunagae Ha AiTed. 3a MOKa3HUKOM
3axBoproBaHocTi Ha Th Ykpaina 3aiimae 4 micuie B €BponeiicbkkoMy perioHi. [l{opiuno
y cBITI iH(]iKyeThcst Th 6mm3pK0 7,5 MiIH. aiTel BikoM 10 14 poKiB, 13 HUX 3aXBOPIOE
1 mumn. Ha sxamp, koxkHa m’ata xBopa Ha Tb nutuHa momupae. ['mobGanbHOIO
MPOTAJIMHOIO € T€, 10 MoHaA 75% 3 KX JITel HE OTPUMYBAJIM HAJIEKHOTO JTIKYBaHHS
BiJ1 TyOepKkybo3HO1 iH(ekiii. B Ykpaini 1 1oci cocTepiraeTbcsi HU3bKUM MOKa3HUK
BusiBjieHHs: Th cepen AuTSYOro HacejleHHsS, XO4ya Halla JepkaBa B3sjga Ha cebe
3000B’s13aHHs nokiactu kpaii Th 1o 2030 poky. [locsrHenHst 0akaHUX pe3yJIbTaTiB
MOYJIMBE 32 YMOBH BUPIIIICHHS JBOX MTPOOJIEM, a caMe: BYUACHOTO BUSIBIICHHS MAI[I€HTIB
13 TB/BUI Ta ix mikyBanHsi. CydacHuid cTaH KOHTpoJit0o 3a Th XapaktepusyeTrbcs
30UTbLIEHHSIM KIJTbKOCTI XBopux Ha BlJI-acomiiioBanuii 1 Ximiopesuctentauit Th, mo
CTAHOBUTH CEPHO3HY COIllalIbHY MPOOJIeMy Ta MOTpeOye THTErPOBAHOTO MIIXOAY [0 ii
BUpILIEHHS. 32 YMOBH 3pOCTAHHSI KIJIBKOCTI XBOPUX HAa KOTH(EKIIII0 BUHUKAE MOTpeda
B yJIOCKOHAJICHHI METOIB JIarHOCTHKH Ta JIIKyBaHHS KOMOpOiaHoi maroorii [1-3].

Haouno cmocrtepiraerbcsi BIUIUB BIMCHKOBUX 1A Ha OTPUMAHHS HACEJICHHSIM
MEIUYHUX TOCIYT, IO BiJOOpaKaeThCsl HA JAHUX 3aXBOPIOBAHOCTI y THUX O0JACTIX
VYkpainu, B SIKHX Ma€ MICIleé TUMYAcoBa OKyMarlisi YaCTUHHU Teputopit. Y 2023 pori
3arajJbHOHAITIOHAILHUN TIOKA3HHUK 3aXBOPIOBAHOCTI CEPEN JOPOCIOTO HAceNeHHs Ha
Tb cknaB 48,4 Ha 100 Tcsg HaceleHHs (HOBI BUIAQJIKU Ta PEIUIMBH) Ta 3pic Ha 7,3%
y nopiBHsaHHI 3 2022 pokoMm (45,1 Ha 100 Tucsa Hacenenns). Cinif 3a3HAYUTH, IO
3pOCTaHHs KIJIBKOCTI 3axBoptoBaHb Ha Tb cepen miteit 0-14 pokiB y MOpIBHSAHHI 3
aHajoriyHUM mnepiofgoM y 2022 poll TICHO MOB'SI3aHO 3 MOTIPIICHHSIM €MM11eMI4HO1
cutyarii cepen nopocnux. Ilokasnuk 3axBoproBaHocti Ha Th cepen aiteit ckias 10,4
Ha 100 Tucsau HacenenHs. AOCONIOTHA KUIbKICTh BUunaakiB Th y aiteit Bikom 0-14 pokiB
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3pocia 3 450 1o 639 BumaakiB y MOpiBHAHHI JI0 KUIBKOCTI Y MUHYJIOMY POIIi, TTOPST 3
IIUM, BiJI3HaY€HO 3Ha4HEe 301blIeHHs YacTku BunaakiB Th y mitei Bikom 0-14 pokis
cepen 3aranbHOi KijbKkocTi BumanakiB Th 3 2,4% y 2022 poui o 3,2% y 2023 porii.
3aranoM B YKpaiHi BIAMIYa€ThCS 3pOCTaHHS 3aXBOPIOBAHOCTI cepe aite BikoM (-14
pokiB Ha 40,5% mMOpPiBHIHO 3 aHAJOTIYHUM IEPIOIOM MUHYJIOTO poKy. [lokasHuk
3aXBOPIOBAHOCTI cepel mimiTKiB ckiaB 16,0 Ha 100 THCSY BIAMOBITHOTO HACEIICHHS,
10 BUIIE ToKa3HuKa cepen aiteit 0-14 pokiB Ha 53,8%. 3adikcoBano 3pocranns Th
cepen nmiuTiTKiB 15-17 poxkiB Ha 55,3% y nopiBHsHHI 3 2022 pokoM. BpaxoByrouu, 1110
3pOoCTaHHs KUIbKOCTI BumaakiB Th cepen nmitedl Ta MiUTITKIB CIIOCTEPIraeThesl B
obyacTsX, SKI MEHIIEe TMOCTPpaXKJIalyd BiJ BIHHM, TO TaKe 3pPOCTaHHS, WMOBIPHO,
MOB'sI3aHE 3 30UIBIICHHSM KUTBKOCTI BHYTPIIIHbO-TIEpeMilieHuX oci0. B Toit ke yac,
3MEHIIIEHHS BUNIAJKIB Y XepCOHChKIN, JloHerbKil, UepHITIBChKIM 001acTAX MOB'sI3aHE
3 BIJITOKOM HacelieHHs. Lle € BUKITMKOM /I OXOpOHU 370POB’ s, OCKUIBKH IT1IBUILIEHHS
3aXBOPIOBAHOCTI cepejl MAITeM Ta MiIITKIB BKa3ye Ha MOTIPIICHHS eMiJAeMI4HOi
CUTyallli B IXHbOMY OTOYE€HHI. A TaKOX, MOXE CBIIYUTU MPO 301JIbIIEHHS KIJIBKOCTI
MPUXOBAHUX PE3EpBYapIB 1H(PEKIIIT cepe NOPOCIHX, Kl MEPeNat0Th IHPEKIIIO TITSIM.
Otxe, npu 3pocTaHHl KiIbKoCTI BunaakiB Th cepex aiTei Ta miajiTKIB, HEOOX1THO
MOCHJTIOBATH 3aXOH 100 BUsBICHHS Th cepes ychoro HaceIeHHs], a TAaKOX 1€ MOXKe
CBIIYUTHU PO T€, 110 CyYaCHI METOAM J1arHOCTUKH BIPOBAJIKEHI 1 32 PaXyHOK I[bOTO
€ MOXKJIMBICTH €()eKTUBHO JiarHOCTyBaTH HOBI Bunaaku Th [3-6].

30poiiHa arpecist mpoTH Y KpaiHW HaI3BUYAHO HETaTUBHO BIUIMHYJIA Ha BC1 cpepu
KUTTS yKpaiHIlIB. 3arajbHOHAIIOHAJTBFHUN TMOKAa3HUK 3axBoproBaHocTi Ha TH/BIJI
ckiaB 8,2 Ha 100 Tucsu Hacenenus 3a 2023 pik npotu 7,8 Ha 100 THCSY HAaceIeHHS 3a
munyiuii pik. Ctanom Ha 01.10.2024 poky y 3akiajoB OXOPOHU 370POB’S TIij
MEIUYHUM HarsiioM nepedysasio 147 599 moneit, ski xuByTh 3 BIJI, 1m0 cranoBUTH
360,0 va 100 000 nacenenns. [loennanns Th Ta BIJI-iadekii, o BU3HAYa€THCS K
«xoiHpekus  (Th/BUI-indexuis/CHIA)» - 1e akTUBHUH  JereHeBud  abo
no3anereneBuil Th, skuii po3BuBaeThest y BIJI — iHdikoBaHMX 0ci0 a00 BUSABICHHS
BUI-indexkmii y xBoporo Ha Th abo konu mia yac npodiIaKTUYHOTO OOCTEKEHHS
BUSIBJISIIOTH  00MABa 3axBoproBaHHs opHouyacHo. Tb 1 BUI-indexkuis/CHII €
rJ100aJIbHOIO MPOOJIEMOIO CUCTEMHU IPOMAJICHKOI 0XOpoHH 310poB's. Th € ronoBHoIO
NPUYMHOIO cMepTl moned, mo xuByTh 3 BlJI-indekuiero/CHIlom, a BIJI -
HaWBaXJIMBIIINNA YUHHUK, 110 3yMOBJIIOE PO3BUTOK emijieMii Th B kpaiHax 3 BUCOKOIO
nommpenictio BlI-ingekmii. llopoky B VYkpaini Omuszbko 3000 xunox BIJI-
MO3UTUBHUX HAPOJKYIOTH JiTeHd, cepen sikux 3% € Ttakox BlJI-iHdikoBaHnuMu.
HoBonapokeHi aiTi 3apakaroThCsl BiJl MaTepiB yepe3 Te, Mo Ti a00 He 3HANW CBIi
cratyc, abo He jikyBamucs. 3a yMoBu oTpuMmanHHs APT, gkmo BoHa mpu3HaueHa
BYACHO, )KUHKA HApPOJKYE 37I0POBY IUTHHY. [1-6].

VY cBiTI unco nrozei, mo xuByTh 3 BIJI — 36,7 M, cepen sikux 17,8 mutH (48,5%)
KIHOK (cTapuie 15 pokiB 1 iX J0Jig OCTYIOBO 3pocTae) Ta 2,1 MuH. aiTeil (MosoAie
15 pokiB). Maiixe 80% BIJI-iHdikoBaHUX — 11€ MOJIOI JiIroAM Y Billi Bia 18 10 30 pokiB
1 10% gmitu no 14 pokiB. B Ykpaini Biamivaerbest 3poctanns Th, BlJI-indekuii, a
takox koiHdekiii Th/BIJI/CHIJ y niteit. Th € ogHiero 3 caMuX pO3MOBCIOIKEHUX
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onopryHictnuHux 1Hpekmit y BlJI-indikoBanux, a BlJI-iHdekiis € oxanieo 3
roioBHUX npudrH po3BuTKy Th y BlJI-iHdikoBanux ocib [6-8].

B Vxkpaini nepui Bunagku BUJI-indekuii y aiTeit 3apeectpoBani Ha mpukinii 1988
poky. OCHOBHUI NUIAX 1HGIKYBaHHS MITeH — BEPTUKATBHUI B MaTepi 10 TUTUHU i1
Yyac BariTHOCTI, TMOJIOTIB, BUTOJyBaHHI TPYJHHUM MOJIOKOM a00 MapeHTepalbHUM
nusixoM. Pusuk nepegaui BIJI Bix maTepi 10 AUTHHU 32 YMOBH BIJICYTHOCTI OYIb-SIKUX
3ax0/1iB npodinakTuku craHoBHb 110 41%. Ha koiH(ekiiro yacTiiie cTpakxaatoTh AiTH
BikoM 0-14 pokiB. 95% niteit xBopi Ha BIJI napomxeni Big BlJI-indikoBaHoi maTepi.
Yacrimie XBOPitOTh AITH, K1 MaJIM KOHTAKT 13 XBOPUMHU 3 OakTeploBUIIIICHHIM (66%).
Y 66% Tb niarnocrytors Ha T BlI-indekuii. 3a mnepiog 2013-2017 pp.
3axBoproBaHicTe Ha Th/BIJI cepen mitelt 3pocna Ha 44% Bin 0,5 no 0,72 BunaakiB Ha
100 Tuc. HaceneHHs.

Th craHoBUTH cepio3Hy 3arpo3y misi 310poB’s BlJI-iHdikoBaHMX JITEH.
Jiarnoctuka 1 jikyBanHs Th y miTel Ta miUITKIB CKIagHa 1 XBopoOa B I[bOMY BIII
4acToO 3aJMIIA€TbCs HE BUsABIEHOi. 11 paHHbOi miarHocTUKUA Th, OKpiM pyTHHHHUX
MeroaiB, BOO3 pexomMeHaye 3aCTOCYBATH MOJIEKYJIIPHO-I1arHOCTUYHI €KCIIPEC-TECTH
Xpert MTB/RIF, Xpert Ultra. [TokazanHsiMu 1J1 IpOBEACHHS TyOEpKYIIHOBOI MPOOH
a06o kBaHTH(epoHOBOro TecTy y aitel BIJI-iH(dikoBaHMX €: BCTAaHOBJICHUH M1arHO3
BUI-indexkmis, nepen moyatkom APT, skmo npoimio Oinplie 6 MICSIIB BiJ
MONEPEIHbOI TyOEpKYJI1HOBOT TPOOH, MPU O3HAKaX MIBHJIKOro mporpecyBanHs BlJI-
1H(eKIiT, Tpu BTpaTi Macu Tija 1 3aTpumku pocty. BlJI-iHdekiiis € pakropoM pu3uKy
aKkTUBaIlll JJaTeHTHOI TyOepkynbo3Ho1 iHpekIiT (JITBI). [To mipi nporpecyBanns BLJI-
iHbekii 3MeHnyerbes KUbKicTh C/I4 — mimdornuTis, ciadkime crae ix (yHKIs,
3HIDKYETBHCS 3/IaTHICTh IMYHHOI CHCTEMH CTPUMYBATH PICT 1 po3noBcioxeHHss MBT
[9-11].

[TincraBoto st BcraHoBieHHs miarHo3y BIJI y miteit y Bimi mo 18 pokiB €
BIpyCOJIOTIUHI ~ TecTH. Jliii  TecTyBaHHS  BHUKOPUCTOBYIOTH  TE€CT-CHCTEMH
imyHOpepmenTHuil anam3 (IPA), skl npodunuM JepkaBHy peectpaiio. JlBa
HeraTuBHUX pe3ynbrariB Ha BIJI metogom ITJIP JIHK, orpumani y Bimi 1 Tta 4 micsi
(1 crapiue) 3a BiACYTHOCTI IpyJHOTO BHMIOAYBAaHHS, € MPUBOAOM JJisi MPOBEICHHS
mutuHl BakumHaiii BIDK. Panus niarnoctuka BIJI y mitedt, Hapomxenux BIJI-
1H(IKOBAaHUMHU MaTEPsIMU, IO 3A1HCHIOETHCS BIPYCOJOTTYHUMHU METOJAMHU, J03BOJISE
pano po3noyatu APT, mo 3MeHye cmeptHicTh cepen BIJI-iHpikoBaHMX HEMOBIIST Ha
75%. TectyBanHs 11 BUSIBIICHHS aHTeHATaNbHOTO 1H(1KyBaHHs BIJI pexomenayeTbes
BCIM HOBOHApOKeHUM, HapopkeHuM BlJI-iHbikoBanuMu matepsiMu. YcCiM IITSIM
HapokeHux  BlJI-iHdikoBaHuMu MatepsiMu, HEOOXHO TPOBECTH CEPOJIOTIUHE
oOcTexxeHHs KpoBi y Billi 4-8 TuxkHIB. BOoHO 103BOJIsI€ BUSIBUTH O11bIIe 95% HEMOBIIAT,
1H(}IKOBaHUX BHYTPIITHROYTPOOHO Ta TiJ 4Yac moJsioriB. [lo3uTuBHUN pe3ynbTar,
OTPUMAaHUN TIPU CKPUHIHTOBUX JIOCIIKCHHSX, MOTPEOy€e MIATBEPKEHHS METOJI0OM
iMmyHOOJ0TY (Bectepn-010T). Skiio y Biii 1-2 Mics1iB OTpUMaHo JIpyriid abo nepiimii
HETaTUBHUN pe3yJbTaT BIPYCOJIOTIYHMX TECTIB, HACTyMHOro TecTyBaHHsS Ha BIJI
3M1MCHIOIOTH Y Billl 3-4 micsiiB. BusiBneHnHs y Billi 3-4 MiCSIIIB MTEPIIOTO MO3UTUBHOTO
pe3ysbTaTy  BIPYCOJIOTIYHOTO TecTy TOTpedye HEeraHOro MiATBEpKEHHS,
BU3HAYEHHS IMYHHOI'O CTaTyCcy MpOBeAeHHs miAroToBku 1 moyatky APT. Sxmio
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mutiHa 9-18 wmicaniB HapomkeHa BlJI-iHdikoBaHoio maTtep’to He Oyia oOCTexeHa
BIPYCOJIOTIYHUMHU TECTaMH y mepin 8 MicsiiB, crnoyaTky npoBoaath [DA. Tlpu
MO3UTUBHOMY PE3yJIbTaTi CEPOJIOTIYHOTO TECTY, MPOBOSATH CEPOJIOTIYHI TECTH 1 TIpU
MO3UTHUBHUX pe3yJlbTaTiB IIMX TECTiB, BH3HA4alOTh piBeHb CJl4 — mim¢onuris,
MIPOBOSATH IMIATOTOBKY 1 po3nounHaroTh APT sitkomora mBumire [9-12].

Hiarsoctuka Th y miteit BlJI-indikoBanux € ocobmmBo ckmanna. KimiaigHi
CUMITOMH MOXYTh OYTH O3HaKoIO K nporpecyBanHs BlJI-iHdexii, Tak 1 pO3BUTKY
Th. Came Tomy BUJI-iH(ikoOBaHUX HEMOBIIAT 1 AITEH MIPU KOKHOMY BI3UTI 1O MEAUYHOI
YCTaHOBH CHij] peTenbHo o0ctexxutu Ha Th, 3’scyBaTu HasiBHiCTh KOHTaKTy. Y BIJI-
iH(pikoBanux pgiteii Th mepebirae OiIBIIT TSKKO, TMEpEeBa)ka€ I1HTOKCUKAIUMHUM
CHUHJIpOM, 13 CXUIBHICTIO JIO0 TpOTpecyBaHHs, TreHepamizamii. Ha paHHIX cramisx
nepeBakae TyOepKylIb03 BHYTPIIIHBOTPYAHHUX JIM(pAaTHYHUX BY3JIB, Ha II3HUX —
nepeBaxxHo aucemiHoBanu ¢opmu Th. Uyrnusicte n0 TyOepkyminy y 1/3 mitei
neratusHa npu CJ14 — miMmponutis Menme 200 kaitua/mMy®. HeoOXiaHO 3a3HAYNTH, IO
3a BiacyTHocTl APT pusuk 3axBopiti Ha Th y BIJI-no3uTuBHOI Mt01MHU € B JIBI4i
OinbimM 3a BlJI-HeratuBny. ¥ BikoBil rpymi 0-14 pokiB 10 8% xBopux Ha Tb € BIJI-
no3uTUBHUMH 1 710 2,5% BlJI-nozutuBuux miteit mae Th. Cepen miamiTkiB (BikoBa
rpyma 15-17 pokiB) 11i TOKa3HUKH KOJIMBAIOTHCS Y Mexkax 110 2%][2-3].

[cHylOTh JI€sIKi  OCOOJMBOCTI, 1[0 TOB’S3aHI 13 NUISIXOM  3apa)KeHHS,
(DYHKIIOHATBLHOIO HEAOCKOHATICTIO Ta HE3PUIICTIO JUTSIYOrO OpraHizMy. Y [iTeu
icHytoTh 181 Gopmu BUI-iHdexiii — mpupopkena ta Ha0yta. OCHOBHUM IUISXOM
indikyBanus BIJI giteit Bce x Taku € 1H(DIKyBaHHS BiJ] MaTepi MijJ 4ac BariTHOCTI,
noJioriB ado rpyaHoro BuroaoByBanHs. Cepes BinMinHOcTel nepebiry BIJI-indekril
y miTelt Bix mepeliry iHQeKIii y J0pociuX, MOKHAa BUOKPEMHUTH HACTYIHI: y JITeH
BUI-indexmiss nporpecye mBuaiie, HXX y nopocinx, y 50% mited, iH(pIKOBaHUX
BHYTPIIIHHOYTPOOHO, 3aXBOPIOBaHHS MaHI(ecTye, sIK TPaBUIIO, BXKE Y MEPII MicsIll
KUTTA, a TsOKKI CHI/[-1HAMKaTOpHI 3aXBOPIOBAHHS YaCTO PO3BUBAIOTHCS BXKE Y Billl 3—
6 pokiB. [lns nmiteld xapakTepHa OUTbLI paHHS HEJAOCTAaTHICTh B-maHKU IMyHITETY Y
MOpIBHSAHHI 3 T-KIITHHHOIO, IO CHpPHUSIE PAHHBOMY 1 PEUUAMBYIOYOMY Mepediry
OMOPTYHICTHYHUX 1H(MeKuid. MaHidecralis KIIHIKA ONOPTYHICTHYHOI IH(EKuli y
JiTel BIOYBA€ThCA 3HAYHO paHilie, HDK y gopochux. Cynepindekiis y 70% niteit
(bopMyeTbCa MPOTIroM MepIIMX 3 pOKiB micis 1H(iKyBaHHS. Maiike KOXHa JIpyra
JTUTHHA XBOPI€ HA THIHHUN OTHUT, CITOCTEPITalOTHCS BaXKKi THIWHI YpaXXEHHS IIKIPH TIPH
CYyMyTHIA €K3eMi, TUIOBI MacHBHI OakTepiajbHI IMMHEBMOHIi 3 aOCIeAyBaHHSIM 1
BUIIOTOM Y IUIEBpaJIbHY MOPOXKHUHY, €Mi30/11 OaKTepiadbHOIO Cerncucy, OakTepiaibHa
iH(ekIis KicTok, cyrnobiB. Ha BimMiHy Bim mopocnux, xBopux Ha CHIJ, y skux
OakTepianbHi 1HQEKIIIT € JUIEe YaCTUHOI0 BTOPUHHUX 1H(PEKIIHHNX 3aXBOPIOBaHb, Y
JIITe! BOHU — OCHOBHI MPUYMHU 3aXBOPIOBAHOCTI Ta cMepTHOCTI. binzbko 20% xBopux
na CHIJI miTeit cTpakaatoTh Ha MApOTUTH (TOCTPUIA, XPOHIYHHM 1 pEIUANBYIOUNH), K1
HE J1arHOCTYIOTh Yy JIOPOCIHX. Y AITEH 4acTo BIJACYTHS 3aJEKHICTh MDK KUIBKICTIO
CD4-knitun 1 kminiuauMmu nposBamu CHIJly, Ha BiaMiHy Big gopociux. O3Haku
CHI /Iy Mo>yTb po3BUBATHUCS 32 HOpMaJIbHOTO piBHS CD4-KIIITHH 1 HABIIaKH, MOKITUBE
3HM>KEHHSI KUTbKOCTI CD4-KJ11THH 32 BIICYTHOCTI CUMIITOMIB 3aXBOPIOBaHHS. Y JITeH,
Ha BIIMIHY BiJ] IOPOCIHUX, PiJIIE 3yCTPIUaIOThCS MIKOOAKTEP103, KPUITOCIIOPHUII03 1
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KPUNTOKOKO3, YAaCTIillle PO3BUBAIOTHCS KAHAMIO3HI YPaKEHHS IIKIpH 1 CIM30BHUX
000510HOK. OCcOOIUBICTIO MTepediry 3aXBOPIOBAHHS y AiTeH € TOU (DaKT, M0 ypa>KeHHS
HHC — nocriiinuit cunapom y kiinimi BUI-indekuii y aiTeit, onuH 13 NpoBIAHHX 1,
HAWTOJIOBHIIIIE, PaHHIX MapKepiB 3axBoproBanHs. BIJI y aiTeil mBuaiie nposBiaseThes,
MIBU/IIIE TIPOTPECye Ta BaKye MPOTIKAE, HIK Y JOPOCITUX, B CUIY (PYHKITIOHAJIBHUX
0co0IMBOCTEM IUTA4YOro opranizmy. Came depes 1ie Tak BaXKJIMBI paHHS J1arHOCTHKA
[8-12].

[IpoanamnizoBaHi MaTepiaau BKa3ylOTh Ha Te, 10 nomupenHs koindekii Th/BIJI
y JIT€H Ta MUITKIB 3aTUIIAETHCA 00'EKTUBHOIO 3arPO3010 HAI[IOHATIBLHOTO MaciTady,
III0 HETaTWBHO BIIMBAE HA PEMPOIYKTUBHUI MOTEHIial HaceJIeHHS 0aratboxX KpaiH
CBITY Ta BKa3ylOTh Ha HEOOXIJHICTh MOJANBIIOT0 BUBYEHHS MPOOJEMU 3 METOIO
PO3pOOKH HOBUX METO/IIB MPO(PIIaKTUKH, JIaTHOCTUKH Ta JIIKYBaHHS.
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Kadenpa indekuiitnux XxBopoO, muTs4nx iHGEKIIHHUX XBOpoO Ta pru3iarpii
M.XapkKiB, YKpaiHa

Beryn. PortaBipycHa 1H(EKISI € OJHIEI0 3 OCHOBHUX MPUYUH JlapeHHUX
3aXBOPIOBAHb Y AITEN BIKOM J10 5 pOKIB B YKpaiHi Ta y BCbOMY CBITIi. 3TIHO 3 TaHUMHU
BOO3, mopiuno 1 iHdpekiis npuzBoauth 10 noHag 200 000 cmepreit cepen aiTew,
0 TIATBEPUKYE BAXIUBICT MPOQPIIAKTUKUA IHOTO 3aXBOPIOBaHHS. BakuuHarlis
MPOTH POTABIPYCYy € OJHUM 3 HAMOUIbII €(EKTUBHUX 3aXOAIB i 3MEHIICHHS
MOIIMPEHHS 1€l IHPeKuii Ta il TSHKKUX HachiakiB. B YkpaiHi, siK 1 B 0ararbox 1HIIMX
KpaiHax, 1g mpoliieMa € aKTyaldbHOI0, OCKUIBKM HU3BKHI PIBEHb BaKIMHAIII YacTo
MIPU3BOJIUTH JI0 criajiaxiB iH(eKIi [1].

Mera poOotu. IIpoananizyBaTu piBeHb 3aXBOPIOBAHOCTI Ha pPOTaBIpyCHY
1H(EeKIIII0 3a OCTaHH1 3 POKH, 03HAMOMUTHUCS 13 CUTYAIlI€I0 3 BaKIIMHAIllT Ha TepUTOPIi
VYkpainu.

Marepianu Ta wmerogu. I[IpoanHani3oBaHO HayKOBI CTaTTi Ta pe3yabTaTu
JTOCHIIKeHb BITUM3HSAHMUX (DaxiBIIB, CTAaTUCTUYHI JaHi HarionaneHOrOo mopramy 3
imyHizamii, Llentpy I'pomancekoro 3nopos’ss MO3 Vkpainu.

Pe3yabraru Ta 00roBopenHs. PoraBipyc — 11e Bipyc, SIKHil HAIEKUTH 10 POAUHH
Reoviridae 1 Mae BUCOKY KOHTario3HicTh. OCHOBHUM IUISIXOM Iepeadl € (heKaabHO-
OpaJibHUI, TOOTO Yepe3 3a0pydHEHI BOAY Ta 1Ky, a TAKOXK 4epe3 TICHUU KOHTAKT 3
1H(1koBaHUMH JItOAbMU. [H(eEKIIIs Mae kOpoTKUid 1HKYOaitauii nepiox (1-3 aHi), ane
il HaCIIKU MOXYTb OyTH JOCUTH CEplO3HUMH. POTaBipyC BUKIMKA€E BaXKKy Alapero,
OJIOBaHHS, 3HEBOJHEHHS OpPraHi3My, 110 MOXE MIPU3BECTH A0 rocmitaiizauii 1 B
OKpPEMHUX BHIAJKaX — JO JICTATbHUX HACHiAKIB [2,3].

3riJIHO 3 HAITIOHAJIBHUMHU JTaHUMH YKpainu, 3a 2022 pik Oyio 3apeectpoBaHo 8869
BUITAJIKIB POTaBIpyCHOTO EHTEPUTY, 30Kpema 8465 — cepen aiteit g0 17 pokis. 3a 2023
pik Oyno 3apeectpoBano 2450 ta 2325 BunaakiB BiAmoBiaHO. 3a MuHymmid, 2024 pik
Outbiie BChOTO Oyio 3adiKCOBAaHO BHUIAIKIB poTaBipycHOi iHGekmii B Uepkachkiii
obnacTi (49) ta KipoBorpanacbkiii (42) 1 TUIbKY 32 CciueHb y 3anopi3bkiil oomacti (17)
ta y wmicti Opeca (5). VYci cratucThyHi JaHl CBiIYaTh TPO HEOOXIIHICTh
npodinakTUYHUX 3axoAdiB [1, 3, 4].

Bakuunanis — HaiiOoubil eQeKTUBHUN MeToJ NpOo(UIAKTUKU POTaBIPYCHOI
iH(peknii. Bakuuau npoTu poTaBipyCy pEeKOMEH/I0BaHI BcCecBITHBOIO OpraHizai€ero
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oxoponu 3110poB's (BOO3) Ta BKiIOYEH] B HAIIOHAIBHI KaJICHAap1 MIETUIeHh 0ararbox
KpaiH. Jlocmi[pKeHHS TMOKa3yloTh, II0 MacoBa BaKIMHALIS 3HAYHO 3HUKYE
3aXBOPIOBAHICTh 1 CMEPTHICTH BiJ pOTaBipyCcHOI iH(DEKIT [5].

B Vkpaini BakumHalisg NpoTH POTaBIPYCy MOKHM HE BXOIUTH A0 00OB’SI3KOBOTO
KaJeHaapsl MICIUIeHb, ajieé BaKIMHMU JOCTYIHI Ha KOMEpIiiHii ocHoBi. Hwuspka
OOI3HAHICTb HACEJCHHS Ta HEJOCTATHIA pIBEHb OXOIUICHHS BaKIMHALIEIO €
BUKJIMKaMU. BBeneHHs poTaBipyCHOI BakiMHU B HAI[lOHAJbHUHN KaJleHAAp LICIUICHb
MOIJIO O 3MEHIIUTU HABAHTAXKEHHA HA CHCTEMY OXOPOHHU 3/I0pOB'sl Ta 3amooirtu
rocmiTajnizamisM. [OJIOBHMMHU IiepeBaramM BaKIMHAIlll €:  3HKEHHS KUIBKOCTI
BUMAJIKIB 1H(EKIT cepen AiTel paHHBOTO BiKY, 3MEHIIIEHHsS (DIHAHCOBUX BUTpAT Ha
JIKYBaHHSI pOTaBipycHOiI 1HGEKINT Ta 3MEHIICHHS PU3UKY BHHUKHEHHS CIajaxiB B
OpraHi30BaHUX JUTIUMX KOJEKTUBAX (Cal0uKH, MIKOJIN) [6].

B Vkpaini Ta B CBiTi AJI BaKIMHAIIT BiJl pOTaBipyCHOT 1H(EKIT BHKOPUCTOBYIOTh
porapukc (Rotarix) a6o porarek (RotaTeq). Bakuuau npotu potaBipycHOi iHGeEKIIT
MPalo0Th, CTUMYIIOIOUN BUpOOIeHHST aHTUTLI (IgA), siki 3a0e3meuytoTh 3aXUCT BiJl
Bipycy. Rotarix (RV1) — e MoHOBanieHTHa BaKIMHa, sIKa MICTUTb KUBUI OCIIA0ICHHI
TaM poTaBipycy MOAUHH. li BBOAATH MEpOpPAIbHO, IO POOMTH MPOLEC BAKIMHALI
KOM(OPTHHUM /sl IUTHHH. [’ka Ta Hamoi He BIUIMBAIOTH HA e(eKTHBHICTh BAKIMHH,
TOMY 3MIHIOBaTH XapuyBaHHs AUTHHU Hemae nmoTpedu. RotaTeq — e menraBameHTHA
BaKI[MHA, SIKa BKJIOYAE I SITh IITaMIB POTaBIPYyCy, OTPUMAHUX HUIIXOM PEKOMOiHaIli
JIIOICBKOTO Ta OMYayoro reHeTUYHOTO Matepiany. BakiinHy BBOJISATH EpOpaNbHO, 1 ii
HE MOKHA 3MIIIYBaTH 3 IHIIMMU piauHamMu. Kypc BakIuHaIii poTapukcoM CKIa1aeThCs
3 2 103: TIePIIy 103y MOTPIOHO BBECTH Y Billl 6-15 THXKHIB, APYTY — A0 BIKY 24 THXKHIB.
Kypc BakmuHariiii poraTekoMm CKIIaaeThbes 3 3 J103: Tepiia 103a BBOAUTHCS y Bill 6-12
THXKHIB, OCTaHHS — J10 32 THKHA. MiHIMaJIBHUHN IHTEPBAI MIXK BBEJICHHSIM /103 TOBUHEH
oyt 4 twkai. OOHABI BakiMHUA € Ayke epexruBHUMU: 90% BaKIIMHOBAHUX JITCH
3aXMINEH] B TsHKKOTO mepediry xBopoou, a 70% — BiJ 3aXBOPIOBAHHS B OyIb-AKiN
dopwmi [2,5,7].

BucnoBku. PorasipycHa iH]exIist — cepiio3Ha rnpodiaema Jjist 310pOB's JITeH, Ky
MOXKHA €()EKTUBHO MONEPEUTH 32 JOTIOMOTOK0 BaKIIMHAIII1.

BaxxnuBo npoAoBKYBaTH MPOCBITHUIIBKY pOOOTY Ta BOPOBAIKYBAaTH HalllOHAJIbHI
Mporpamu 3 BaKIMHAIIl1 AJ1 30epexeHHs 310pOB's AiTell B YKpaiHi.
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Technological progress which has covered all social subsystems since the beginning
of this century provided a qualitatively new round of development to the process of
developing, testing and introducing innovative solutions into the everyday way of life
of mankind. The educational environment which can be influenced by digital
transformation with its inherent rapid pace of development of modern technologies and
computing power of intelligent machines is no exception [4].

A very wide demand for the use of artificial intelligent systems is generated by
organizing foreign language courses. The essence of learning languages using artificial
intelligence comes down to building independent interactive and controlled intensive
work of students with educational materials. It is believed that the use of technological
innovations will make it possible to competently organize independent learning
activities of students which will ultimately lead to increased efficiency of learning and
disclosure as well as improvement of the creative potential inherent in them [3]. The
relevance of stated problems is ensured by the need to develop and expand the
possibilities of using new advanced systems in the context of learning foreign
languages taking into account the fundamental standards of the new generation of
students. In addition, it is also due to the ambiguity of the consequences of introducing
such innovations in educational process of higher school.

The rapid development and the ubiquity of means of technological progress entails
significant transformations of social processes and relationships. This is reflected in
the cultural area of life characterized by direct connection with language as the basis
of human culture. Therefore, we are talking about changes that affect the process of
teaching foreign languages. As L.A. Kulikova notes in her article the main standard in
within the current educational system specifies the use of interactive forms of
organizing classes based on advanced information and communication technologies.
The author also notes the role of their use in context of learning a foreign language
highlighting positive and negative components. Thus, the former lie in the possibility
of a positive impact of the products of technological progress on the motivational
sphere of students and a cognitive activity. Information about innovations accumulated
to date allow us to talk about their contribution to broadening the horizons of students,
increasing the general level of information culture, improving the ability to interact
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with a variety of information sifting out all that is unnecessary and taking into account
its most significant aspects. At the same time there is evidence of negative trends
hidden in lack of desire among students to critically comprehend the information
obtained using technology and formation of unconditional trust in digital devices [2].

The author of a scientific work devoted to the problems of practical application of
intelligent teaching raises the question of the ability of a modern information system
to replace traditional forms of educational process in the context of teaching foreign
languages with a shift of a teacher’s figure. In order to find the answer E.Y. Churzina
appeals to a comparison of the capabilities of the natural intelligence inherent in
representatives of the human race and artificial forms of its expression. Considered this
way the most obvious advantage of the former is reliance on emotional and creative
components, value orientations in the form of love and freedom, the presence of
consciousness. Devices based on artificial intelligence technologies attract attention
for a number of socio-philosophical problems associated with these categories and
requiring a solution. At the same time human thinking is sometimes more susceptible
to making mistakes and to ambiguity in the interpretation of presented information [3].

Many types of activities are currently being implemented using artificial
intelligence expanding the scope of application of intelligent control and information
processing systems. In an educational environment a synergistic approach is widely
used, which is methodological orientation in practical and cognitive activity that
contains a set of concepts, ideas, methods for research and management of open
systems. Teaching academic disciplines in most educational institutions come down to
an attempt to combine time-tested classical teaching methods and period-appropriate
multimedia tools. As practice shows the results aimed at improving the quality of
education exclusively through the introduction of interactive multimedia means, types
of graphic simulation, devices based on augmented and virtual reality, products of
gamification and other technologies based on artificial intelligence often do not justify
the efforts put into them. This is due to the lack of a developed and carefully built
system of cognitive sciences with reliable data on actual indicators of students’ way of
thinking and learning, which could serve as a basis for creating more suitable software.
Based on the provisions given in the article it becomes clear that even technological
systems that have a wide range of capabilities and are effective at first glance are
unlikely to be a worthy replacement for traditional forms and methods of teaching. A
much more productive trend is apparently a desire for their integration and
complementarity.

Author also emphasizes the need to use information and communication
technologies and new programs, methods and forms of training based on artificial
intelligence as the main driving force of the educational process. Being closely
interconnected with the level of training of future professionals in the chosen field of
activity they lay the necessary foundation to ensure a high-quality level of training and
formation of relevant competencies among students.

Returning to the previously reviewed theoretical study by E.Y. Churzina we should
also dwell on some training programs for teaching foreign languages.
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One of the most striking examples of intelligent teaching systems is a software
product called Rosetta stone which is designed for learning a foreign language using a
computer device. Its provision is characterized by the presence of several stages of
training with increasing complexity, and each of them offers the user to perform
different types of exercises for a comprehensive contact with the subject of study. The
focus is on the lexical component. Due to this progressive advancement requires the
student to accumulate a sufficient vocabulary subject to control by the system
throughout the entire educational process. The most important aspect that cannot be
ignored to mention when considering this program lies in the possibility of intuitive
memorization of lexical and grammatical structures. Audiovisual accompaniment of
the training course provided by the developers is a high-quality alternative to learning
a language in a natural environment. The program performs the function of assessing
the pronunciation of certain words by the user providing a chance to practice speaking
and correction of erroneous places. Correct pronunciation is established using Rosetta
stone by performing the following steps: the user is presented with a text that he should
speak out loud and subsequently a score is formed for the degree of correspondence of
the phonetic sound of the text translated orally to the original one. The software product
Is not only a starting point for enhancing free speaking but also contains a number of
opportunities for realizing creative potential.

Another equally popular service designed for teaching a foreign language and
mentioned in an article by E.Y. Churzina is Duolingo. The platform also includes
language basics of grammar, pronunciation and spelling. The complete course is
divided into several stages with gradually increasing complexity. The unique
peculiarity of the service is that students can interact with each other and participate in
a competitive process that appears as an additional incentive to continue studying the
language [3].

In her scientific article E.Y. Esionova is talking about the fact that language learning
occurs through active and receptive use. Based on that, the main task in the learning
process is the need for students to provide with as many different ways of using
language as possible. Maintaining online communication using artificial intelligence
paves the way to achieve effective teaching of foreign languages. The author of the
work gives an example of the use of so-called chat bots — “conversational agents”
capable of formulating responses to sentences coming from outside based on linguistic
norms and rules in teaching foreign languages. Today we can talk about a high level
development of syntactic language processing. This achievement makes it possible to
develop improved versions of chat bots with an extensive number of response
templates and makes their use much more justified within the educational process [1].

Theoretical review of research on the use of artificial intelligence in teaching
foreign languages in higher educational institutions indicates a number of available
technologies and undeniable advantages. First of all, we are talking about expanding
opportunities for establishing productive foreign language communicative process, the
desire to take into account the individual characteristics and needs of students along
with their inherent level of foreign language proficiency, increasing motivation and
unleashing the creative potential of students in the context of learning foreign
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languages and other aspects. Artificial intelligence technologies are expected to have
an impact promoting the efficiency of learning foreign languages using specialized
bots, search engines systems, machine translation and various language applications
and services.
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Some changes in the political, economic and social life of Ukraine impose new
requirements on the formation of the modern culture of the nation in general and the
improvement and reorientation of professional education in particular. The extremely
dynamic world around us more than ever needs effective leadership in all spheres of
life. At this stage of social and economic development of Ukraine, people who are able
to work actively, with interest, with high professional skills and an innovative approach
are especially needed. In this regard it is important to form of new scientific thinking
in young people, the desire to analyze the results of their own and collective work. A
characteristic feature of the moral formation of a person is the consideration of his
mentality - a specific worldview, outlook, vision of the world and oneself in the world,
national character, nature, which are developed under the influence of centuries-old
cultural-historical, geopolitical, natural and climatic factors. Discipline, organization -
essential signs of moral upbringing and human culture. The basis of discipline is a
combination of persuasion methods with the aim of forming consciousness and
reasonable demands. This is an essential prerequisite for mastering the skills and habits
of moral behavior.

Higher educational institutions should train a conscious national intelligentsia,
promote the renewal and enrichment of the intellectual gene pool of the nation, educate
its spiritual elite, and increase the cultural potential that will ensure the high efficiency
of future specialists.[1] Thus, a modern teacher should not only teach and promote the
formation and development of certain skills which are necessary for future professional
activity, but also educate high moral qualities in young people. It should be emphasized
that among the humanitarian disciplines, from the standpoint of educating students'
moral qualities, classes in a foreign (English) language occupy a special place. The
purpose of any class is not only to teach grammatical structures, lexical units, and the
processing of texts, but also to conduct conversations with students in English aimed
at educating: moral virtues (honesty, duty, responsibility, benevolence, etc.); moral
culture, including an understanding of highly moral national and universal values;
humanistic views, beliefs, and worldview; high culture of communication and
behavior; high level of erudition; systematic and critical thinking; aesthetic, artistic
culture; progressive views and beliefs; tolerance and respect for people of other
nationalities and other views and beliefs; the best features and traditions of the
Ukrainian intellectuals [2].

It is worth noting that a lesson will be interesting and useful if it is started with a
proverb or saying, which is necessary both for the development of receptive skills of
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oral and written speech, and for the development of speaking and writing skills.
Proverbs and sayings at a foreign language lesson can be used not only for the purpose
of memorization or correct interpretation and the use in speech, but also as a means of
developing and controlling a whole complex of communicative skills and abilities:
lexical and grammatical, speaking and writing, reading and listening. It should be
emphasized that each culture expresses its perception of moral values and life advice
In its proverbs. For example:

1."Two wrongs don't make a right." When someone has done something bad to
you, trying to get revenge will only make things worse.
2."The pen is mightier than the sword." Trying to convince people with ideas and
words is more effective than trying to force people to do what you want.

3."When in Rome, do as the Romans." Act the way that the people around
you are acting. This phrase might come in handy when you're traveling
abroad notice that people do things differently than you're used to.

4."The squeaky wheel gets the grease.” You can get better service if you
complain about something. If you wait patiently, no one's going to help you.

5."When the going gets tough, the tough get going." Strong people don't
give up when they come across challenges. They just work harder.

6."No man is an island.” You can't live completely independently.
Everyone needs help from other people.

7."Fortune favors the bold.” People who bravely go after what they want
are more successful than people who try to live safely.

8."People who live in glass houses should not throw stones.” Don't
criticize other people if you're not perfect yourself.

Therefore, by studying proverbs or sayings, one can better understand the culture
of others (in the above examples, English-speaking) nationalities, their perception of
the world, and communicate more effectively with representatives of other cultures.

Forms of moral education include special lessons, ethical conversations, frank
conversations, debates, theme evenings, meetings of folk calendar holidays, creation
of almanacs on the history of the family tree, evening parties, and others. Types of
conversations include: conversation-game; conversation-staging (“Telephone
conversation", "Going abroad"); conversation based on discussing topics of moral and
ethical content ("Honesty is the best policy”, "Friendship”, "Hard time",
"Dilemmas").[3] Thematic evenings can be devoted to such topics as: "Ukrainian
customs and traditions”, "Christmas", "Easter". From practical experience, we can
conclude that for the development of communication skills and certain moral values, it
is useful to hold conversations-discussions of films or books. This type of activity will
be more effective if, before the discussion, thematic vocabulary and relevant handouts
are provided. For example, for the above-mentioned conversation on the topic
«Dilemmasy:

What would you do if...

1 you heard a text message arrive on your friend's phone when she or he was out
of the room?

a) | wouldn't open it
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b) 1 'd read it and pretend | hadn't

2 there was a party you really wanted to go to, but you thought your parents might
not let you go?

a) I'd be open, tell them why | wanted to go and accept their decision

b) I'd say | was staying at a friend's house, go to the party and hide the truth from
them. ..

It is necessary to involve students in active learning so that they do not just learn
certain vocabulary or grammar, but can express their opinions and possess certain
moral values. Modern society is full of gadgets (mobile phones, laptops, netbooks,
tablets, etc.), which play a significant role in the lives of young people and,
unfortunately, do not form moral and aesthetic values in most of them, therefore higher
education should train and graduate not only specialists, but real intelligentsia, which
Is the basis of any developed society.
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RESEARCH ON ARTICULATORY MOTOR SKILLS IN
THE CONTEXT OF INTEGRATIVE MEDICAL,
PSYCHOLOGICAL, AND PEDAGOGICAL SUPPORT FOR
CHILDREN WITH SPEECH AND MAXILLOFACIAL
DISORDERS

Lukianenko Anna

graduate student of the Institute of Special Pedagogy and Psychology
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National Academy of Pedagogical Sciences of Ukraine

The study of articulatory motor skills in children with speech and maxillofacial
disorders i1s a critical component of comprehensive care, encompassing medical,
psychological, and pedagogical dimensions. An integrative approach to this work
allows for the effective correction of speech and functional impairments, fostering
harmonious development in children. The main aspects of the study include assessing
the state of articulatory motor skills, implementing corrective methodologies, and
analyzing the dynamics of changes in children across various age groups.

At the evaluation stage, specialists focus on identifying the severity of impairments.
Children exhibit varying levels of articulatory motor skills depending on the
complexity of their problems, the initial condition of their speech system, and
associated anatomical and physiological characteristics. The assessment is based on an
analysis of the coordination, strength, speed, and amplitude of movements of speech
organs [1].

The development and implementation of corrective methodologies involve the use
of specific exercises to activate the articulatory apparatus. Both standard approaches
and specially designed techniques are employed, tailored to the individual
characteristics of each child. The integrative nature of the assistance combines speech
therapy sessions with physiotherapeutic procedures, psychological support, and
pedagogical guidance [2].

The proposed methodology is based on an integrative approach that unites speech
therapy, medical intervention, psychological support, and pedagogical assistance. The
primary goal of this methodology is to ensure the harmonious development of the
articulatory apparatus, improve speech skills, and normalize the functions of the
maxillofacial system.

Key Stages of the Methodology:

1. Comprehensive diagnostics

The initial stage involves thorough examination of speech, articulatory motor
skills, and maxillofacial functions. Diagnostics include the assessment of speech
breathing, sound production, the topography of "affected" areas during articulation,
and the level of articulatory motor skill development. Specialists (speech therapists,
orthodontists, psychologists, and otorhinolaryngologists) collaborate closely to form a
holistic picture of the child's condition.
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2. Correction program

The methodology takes into account the individual needs of the child, enabling the
approach to be adapted based on age, the severity of speech disorders, and the type of
maxillofacial impairments.

Speech therapy focuses on the development of speech breathing, articulatory
flexibility, exercises for sound production, and clear articulation. Special attention is
paid to forming the correct tongue position during articulation and swallowing.
Orthodontic correction includes the use of special devices or trainers to normalize the
position of teeth, jaws, and muscle tone. Psychological support aims to reduce anxiety,
improve the child's self-esteem, and create motivation for participation in the corrective
process.

3. Use of interactive technologies

The methodology incorporates modern interactive technologies such as speech
therapy computer programs, video games for speech development, and audiovisual
materials. These tools make the correction process engaging and effective for children.

4. Family involvement

A key aspect is the active participation of parents in the correction process.
Consultations, workshops, and training sessions are provided to ensure the child's
support at home.

5. Interdisciplinary support

Throughout the correction period, specialists work in coordination. Regular
discussions of results and program adjustments based on the child's progress allow for
optimal outcomes [3].

Modified Exercises for Developing Articulatory Motor Skills

Specially designed exercises aim to improve coordination, strength, and
functionality of the articulatory apparatus. These include:

« Lip exercises: Activities to strengthen and coordinate lip movements, such as
"Kiss" (protruding lips forward) and "Hold the stick" (holding a thin stick between
lips).

« Tongue exercises: Tasks for flexibility and precision, including "Clock" (moving
the tongue side to side) and "Artist" (drawing imaginary shapes with the tongue).

« Swallowing normalization: Techniques like "Hold the drop" (swallowing water
with controlled tongue positioning).

« Soft palate exercises: Tasks to strengthen soft palate movement, such as "Cool
the soup" (blowing air with force).

« Breathing coordination: Activities like "Blow the candle" (controlled blowing)
and "Balloon" (simulating balloon inflation).

The analysis of dynamic changes in children after corrective interventions confirms
the effectiveness of the proposed methods. Compared to standard approaches, the
integrative methodology demonstrates superior results, addressing not only the
specificities of speech disorders but also the individual needs of the child. Special
attention is given to the long-term effects and the stability of achieved outcomes [4].

The findings highlight the efficacy of integrative medical, psychological, and
pedagogical support for children with speech and maxillofacial disorders. The
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proposed correction methodology, which emphasizes a comprehensive approach,
including individualized programs tailored to the specific needs of each child, has
demonstrated significant improvements in comparison to standard techniques.

The essence of the modified program lies in combining speech therapy exercises
with corrective techniques aimed at strengthening the articulatory apparatus,
normalizing breathing, and developing speech. This approach not only enhances
pronunciation but also harmonizes the functioning of the speech and maxillofacial
systems, which is crucial for developing communication skills in children [5].

The regular implementation of proposed exercises showed a marked improvement
in articulatory motor skills, a reduction in significant impairments, and a gradual
normalization of the articulatory apparatus. Individualized attention to each child
ensures the flexibility of the program and facilitates optimal outcomes.

Thus, the integrative methodology for normalizing articulatory motor skills in
children with speech and maxillofacial disorders demonstrates significantly better
results than standard speech therapy. Its inclusion in existing speech correction
programs can lead to more stable and quicker results in improving articulatory motor
skills.
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PEAJIIBAIIS NIPUHIIUITY HOJITEXHI3MY,
MNPO®OPIEHTAII, TA EKOHOMIYHOI OCBITH
YYHIB SIK YMOBA ®OPMYBAHHS BA30OBUX
KOMIIETEHTHOCTEM: IHIIIATUBHOCTI TA
NIIIPUEMJIINBOCTI

IryminoBa CgiTiiana PemiBHa

BUMTENb XiMil, BUNTEIIH BUIO] KATErOpii, BANTEIH-METOUCT

033CO "CepriiBcekuii minei" CepriiBcbkoi cenunHoi paau binropo-
JHicTpoBCchKOTO parioHy Oxecbkoi obnacti. Ykpaina

AsreeBa Karepuna OuiekcanapiBHa
y4yeHuld 9 kiacy

TkauoB Apkaniii borranosu4
yueHsb 11 knacy

I'nymenko dapis JImurpiBHa
yuenuns 11 kmacy

IBancbkuii Baueciiap BajsepiioBua
yuensb 11 kmacy

Knrouoei cnosa: nonimexuizm, npoghopicnmayis, exkoHomiuna ocsima, 0a3086i
KOMNemeHmHOCH.

[TpuHIIMT MO TEXHI3MY CyYacHOI IIIKOJIM BUMarae, oo HaB4aHHS OCHOBAM HayK
OyJo moB's3aHO 3 KUTTSIM. JlOCBiA TMOKa3ye, 110 Mporpama MKIILHOTO Kypey Ximil
J103BOJIsSi€ HAOUIBII MOBHO pealli3yBaTu 3B'S30K TEOpii 1 MpakTUKU. Tak, HApUKIa,
Y4HI 3HAHOMJIATBCSA 13 3HAUEHHSAM 1 3aCTOCYBAHHSAM PI3HOMAaHITHUX XIMIUYHHUX
IPOAYKTIB, 3 YMOBaMH 1 CIOcO0aMH X OTPUMaHHS B TEXHilll, HAYKOBUMH OCHOBaMHU
Cy4aCHOTO BHUPOOHMIITBA 1 MEPCIEKTUBAMU PO3BUTKY XIMIYHOI MPOMHUCIOBOCTI
(TABUIIEHHS SKOCTI 1 ACOPTUMEHTY NPOAYKTIB, IO BUITYCKAIOTHCS, KOMILJIEKCHE
BUKOPUCTOBYBAaHHS CHUPOBUHHU, NMUTAHHS EKOHOMIi MajuBa 1 €Heprii B XIMIYHOMY
BUPOOHUITBI 1 T.1.). BCl 11l mUTaHHS JeTaabHO PO3TJSIAOTHCA HAa ypOKax IIiJ Yac
BUBYEHHS XIMIYHMX BUpOOHUUTB. KpiM TOro, B CydyacHMX pPHHKOBHX YMOBax
BUPOOHMIITBA, YYHI TMOBHMHHI HAOYTH 3HAHHS MPO EKOHOMIYHI B3a€EMOCTOCYHKH
MIAIPUEMCTB. B cydacHOMY CBITI TOCTPO CTOITh MUTAHHS Tpalli 1 HABKOJIHMIIIHHOTO
CEpEeIOBHUILA.

[TpuHIIUTT TIONMITEXHI3MY IIKOJIM Ma€ Ha yBa3l TakOXX MPOQOPIEHTAIlII0 YUHIB.
ITpodopienTartis — 11e miecnpsAMOBaHAa CHCTEMa IICHUXOJIOTO-TIEIaroriyHuX 3aco0iB,
IO JIOTIOMararoTh KO)KHOMY YYHIO BHOpaTu mpodecito, sika B CydacHUX yMOBax Ou
MaJia IOIIUT, 1 SKa BiAmoBigama 6 0COOMCTUM 1HTEpecaM 1 310HOCTSIM.
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JlocBil TMOKa3aB, IO Kpalle 3a BCE PEAT3yeThCA MPUHIMI TOMITEXHI3MY,
npodopieHTallli, eKOHOMIYHOI OCBITH YYHIB NMpU BUBYCHHI XIMIYHHUX BHPOOHHUIITB
(BUpOOHMIITBA 4YaBYyHY 1 CTadi, CIp4aHOl KHCJIOTH, amiaKy, KOKCOXIMIYHOTO
BUPOOHUIITBA, HaTOnEepepoOHOTr0 BUPOOHUIITBA 1 T.11.). 3BUYAIHO, MPU MPOBEACHHI
TpaJULIHHUX YPOKIB, 111 TEMH TIOTAHO CIIPUNMAIOTHCS YUHIMH, 3AAI0THCS iM HY THUMH,
JaJIeKUMH B peanbHOCTI. ToMy Il YPOKH JOIIIBHO MPOBOAUTH Y BUTIISAII POTHOBUX
irop. Taki ypokH iIMITYIOTb HayKOBY, BUPOOHHYY, COILIAJIbHY AiSUTBHICTH JIIOJACH.
MopenorTh pI3HOMaHITHI JKUTTEBI 1 BAPOOHUY1 CUTYaIlli 3 METOIO BUBYCHHS HOBOT'O
MaTepiaiy, Horo 3akpirieHHs, pO3IIUPEHHS 1 3aCTOCYBaHHS 3HAHbD.

Hanpuxnan, y 10 kmaci npu BuBueHHI TeM «KokcoxiMiuHe BHUPOOHHIITBO» 1
«HadromnepepobHe BUPOOHMIITBO» Ha MIATOTOBYOMY YPOIIi-JEKIl MOSCHIOIOTHCS
3arajibHi HayKOB1 MPUHITUIIN XIMIYHOTO BUPOOHMIITBA: MEXaHi3allisl 1 aBTOMAaTH3allis,
KOMOIHYBaHHS 1 Koorepallis, Oe3MepepBHICTh NPOIECy, MPOTUTEYis, TEIIOOOMiH,
30UTBIIICHHS TIOBEPXHI pearylouMx peyoBUH, 30aradyeHHs TMOBITPS KHCHEM,
3aCTOCYBaHHSA ONTUMAJIbHUX YMOB /IS MPOBEACHHS XIMIYHHUX peakuiid (onThuMalibHa
TEMIIepaTypa, TUCK, KaTalll3aTop), LHUPKYJSLIS pearyro4ynX PEYOBHH, KOMIUIEKCHE
BUKOPHUCTOBYBAaHHA  CHUPOBHHHM, MDKIOCHOJAPChKI ~ €KOHOMIYHI  BIJHOCHHH.
OOOB'I3KOBO  pO3IJISAAIOTECA OCHOBHI HANpPSIMH PO3BUTKY CY4YaCHOrO XIMIYHOIO
BUPOOHMIITBA:

a) 3M1Ha CUPOBUHHOI 0a31 BUPOOHUITBA;

0) BIOCKOHAJICHHS] METOIB YNPaBIiHHA MIBUIAKICTIO XIMIYHUX PEakiliii B yMOBax

BUPOOHUIITBA;

B) BIIPOBA/HKEHHS HOBITHIX METO/IIB 1HTEHCU(DIKAIlli XIMIYHOTO BUPOOHUIITBA, 110
3HAYHO MIJABUIIYIOTh MPOAYKTHBHICTH mpaili (Oe3nepepBHICTh MPOIECy,
amapaTy BEJIMKOI OJMHUYHOI MTOTY>KHOCTI 1 T.11.);

T') YTHJII3aIlis BiX0/1iB BUPOOHHIITBA;

1) 3a0e3MeueHH HOPMaJIbHUX YMOB Mpalli IpaliBHUKIB, 0OXOPOHU HABKOJIHUIIIHHOTO
cepenoBuIIa BiJl 3a0pyAHEHb BiAX0JaMU XIMIYHUX BUPOOHUIITB.

VY4H1 poOASATH BUCHOBOK, 11O 3HAHHS HAYKOBHMX MPUHUMUIIB XIMIYHOI T€XHOJOTII
J03BOJISIE  YNPABISATH pEaKUisIMM Yy BUPOOHMYMX YMOBax 1 MIABUIIYBaTH
peHTa0eIbHICTh BUPOOHUIITBA.

[licns TeopeTWyHOi MIATOTOBKM Y4YHI MEPEXOJsATh OO MNPaKTUYHOI. YUHI
00’ €HYIOTbCS Yy JIBl IpyIHd, NPUYOMY YUHI caMi BUOUpPArOTh cOOl MapTHEPIB IO
poniboBiii rpi. OgHa rpyna rorye teMy «KokcoximMiyHe BUPOOHHUIITBO», a IHINA —
«HadronepepoOue BupoOHHUIITBO». Jlam KoxkHa rpyma BuOupae cobi AupexTopa
MIIITPUEMCTBA 1 pO3MOISAE poi 1 PYHKITIOHAIbHI 00O0B'SI3KU:

1. Jupexmop — 3araibHa XapaKTepUCTHKa MIANPUEMCTBA (PO3TallyBaHHS,

XapaKTEePUCTHUKA TPOAYKIlii, CHDOBHHH, aKTyaJbHI TPOOJIEMHU BUPOOHHUIITBA);

2. Tonosnuti iHdicenep (ynamTyBaHHS BCIX amapariB, MNPUHIHUI iX poOOTH,
poOJieMH);

Texnonoe (TeXHOJIOTIS] BUPOOHHUIITBA, XapaKTEPUCTUKA IPOIYKIIi, TPOOIeMn);
4. ['onosHuii exonomicm, byxeanrmep (EKOHOMIYHA XapaKTEPUCTUKA MiITPUEMCTBA,
peHTa0eNbHICTh, I[IHM HAa CHUPOBHHY 1 NPOIYKLIIO, BHUILIATa 3apIuiaT,

NEPCHEKTUBH PO3BUTKY MiANPUEMCTBA, TPOOIEMHM);

w

211



PEDAGOGY
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

5. Inorcenep i3 nocmauanns (XapakTepUCTUKa CUPOBUHU, BUAM TPAHCHOPTY, IO
BUKOPHUCTOBYIOTBCSL JJIi JOCTaBKHM CHPOBUHH, OCHOBHI TOCTa4ajJbHUKH,
npo0JieMu, I[IHU Ha CUPOBUHY );

6. Inoicenep i3 30ymy eomoeoi npooykyii (XapakTEPUCTHKA MPOIYKINii, MONTYKH
PHUHKY 30yTy, IIiIHU HAa TOTOBY MPOYKIIif0, TPOOIEMN);

7. Inocenep 3 oxopoHu HaBKOIUUWIHLO20 cepedosuwya (XapaKTEepUCTUKA 3aXOIIB
IOJJ0 OXOPOHM HABKOJIMIIHBOTO CEpPEJOBHINA, MPOOJIEMU, BHUMOTH JO
aJMIHICTparlii);

8. Inowcenep i3 mexwniku Oesnexku (XapaKTEpPUCTHKA BUPOOHUIITBA 3 TOTJISIY
TEeXHIKU O€3MEeKHU, BAMOTH JI0 aJIMiHICcTpallii 3a0e31neYnTH JOTPUMaHHS TEXHIKU
0e3neku, mpodIeMn);

9. T'onosa npogromy (XapakTepucTuKa poooTH MPOdCHiIKN: KOHTPOJIb 3a PIBHEM
3apIiaTé B Taiy3l 1 HA BUPOOHMIITBI, MIJIBIOBI iaJIbHI, CAHATOPHO-KYPOPTHE
JIKyBaHHS (71, CKUTBKH YOJIOBIK 03I0POBIIIOIOTHCS) 1 T.I1.).

Brogstees Takox poni Cymiswcnuxis, Ineecmopis, [lokynyié mpoayKIli.

JHami BinOyBaeThCsl TBOPUMA €Tal MiATOTOBKH 0 IPHU. 3BUYAHO, HA LILOMY €Tarli
3a]y4aroThCsd OaThKU (€KOHOMICTH, OyXrajiTepu, 1HXeHepu). ['pynu mpamrorTh
OKpPeMO, BHUpPOOJSAIOTh KOHLEMIIKD CBOrO MIANPUEMCTBA, BBOASATH HOBI POJIL,
CKJIQJal0Th ClieHapiil posboBoi rpu «lIpesenTanis nianpueMcTBa», «[lnanepka B KiHI1
KBapTaJly» Ta 1H .

3aKJIFOUHUM €TallOM BUBYEHHSI TEMHU € POJIbOBA I'Pa, sIKa IPOBOAUTHCS HA CIIAPEHUX
ypokax. 40 XBWIMH BHUIUISEThCA Trpymi, 1m0 mnpeacTaBisie «KokcoxiMiuHe
BUpoOHUITBO» 1 40 xBuiuH — «Hadronepepodbue BupoOHuUITBOY. [loku BuCTymae
OJIHA TPyIa y4YHIB, 1HIIA TPYMA-OMOHEHT YBAXKHO CIYyXae€, MOTIM POOUTHh KPUTHUHUN
aHaI3 JiSUTBHOCTI MiANPUEMCTBA, OIIHIOE poOOTY yuHiB. OILIHKY Y4YHI OJHI€] rpymnu
OJIEP)KYIOTh OJHAKOBY — «3arajibHy», OCKUIbKH, SIKIIO XTOCh 3 YJIEHIB TpyNHu
MPUITYCKAETHCS TOMIJIKH, IHINWH YI€H KOMaHAM TIOBHHEH il BUIPABUTH. TaKuM
YUHOM, Yy AiTell (POpMy€eThCS KOJEKTUBHA BIAMOBIIAIBHICTD 32 JISUIbHICTh, TAK 3BAHE
«KOMaHJHE BiAUyTTSD».

Jist 00’€KTUBHOTO aHadi3y pe3yibTaTiB BUKOPHUCTAHHS POJBLOBUX IMOp MpHU
BUBYEHHI XIMIYHMX BUPOOHMIUTB JJiA JOCHIIKEeHHA OyB oOpanuil 10-A xnac. Ilpu
BUKJIAalaHHI TeMH “BupoOHMUTBO CipyaHOi KHCIOTH OyJIM 3aCTOCOBaHI 3BHUYalHI
METOJIU: JIEKIIis 3 eJIeMeHTaMu Oeci/id, TOTIOB1/Ib YUHIB.

[Ticnst BUBYEHHS TEMH 3HAHHS y4HIB OyJH OIliHeH1 (quB. Mai.1):

Beworo — 27
Ha “1-3” -3
Ha “4-6” — 14
Ha “7-9” -9
Ha “10-12”7 -1

IIpu BukimananHi teM ‘“HadtonepepoOne BupoOHHMUTBO” Ta “Kokcoximiune
BUPOOHUIITBO” OyB 3aCTOCOBAHUN TUIT YPOKY — POJIHOBA Ipa.

[Ticnst BUBYEHHS TEMH 3HAHHS Y4HIB OyJIM OLIHEHI (quB. Mai.l):

Beboro — 29
Ha “1-3” -1
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Ha “4-6” -0
Ha “7-9” -0
Ha “10-12” — 28
5.33 37% 10.17 96. 4%
Cepennifiban  fIKicTh 3HaHB Cepenniki 6a1 AxricTb 2HAHb
“BHpoGHHITTEC cip9aHOi KHCTOTH HadronepepotHe BHp oSHHITTEO Ta

KOKCOXiMi4He BHp OGHHIITEO™ Maﬂl

JocBig poOOTH MOKa3ye, IO BUBYEHHS XIMIYHUX BHUPOOHHIITB 32 JOMOMOTOIO
POJIBOBHUX 1TOp J103BOJISIE Y3araJIbHUTH 1 CUCTEMATU3YBAaTH 3HAHHS YUYHIB IPO 3aralibHi
HayKOBI NPHUHIMIHN XIMIYHOTO BUPOOHMIITBA, MPO TEXHIKO-EKOHOMIYHI MOKA3HUKH
poOOTH XIMIYHOTO MIANPHEMCTBA, AaKTUBI3yBaTH IHTEPEC YYHIB JO XIMIYHOI
IIPOMHMCIIOBOCTI, CYyTTEBO MIJBUILIUTH SIKICTh 3HaHb y4HIB. KpiM TOro, 3aCTOCOBYIOTHCS
€JIEMEHTU IHTEPAaKTUBHOI'O HABYAHHS, SIKE MOJISITa€ B TOMY, 110 y4OOBHIl Ipolec
B1/I0YBA€THCS 32 YMOBHM aKTHBHOI B3a€MOJIIi BCiX yuHiB. Buutens BucTymae B poii
oprasizaTopa mnpouecy HaBuaHHsA. [ly’ke BaKJIMBO, 110 B IPOLECI POJIbOBOI I'pU
MOJICIIIOIOTBCA KUTTEBI CHUTYyaIlll, CIUIBHO PO3B'S3YIOThCS mpoOnemu. Bcee e
e(eKTUBHO crpuse MPUAOAHHIO 3HAHb, (POPMYBAHHIO YMiHb, HABUYOK, aTMochepu
CYMICHOI1 Tparti.

3anponoHoBaHy METOAMKY pOOOTH MOKHA BBAXKaTH OCOOMCTICHO OPIEHTOBAHOIO,
TOMY 110 BOHA Ye€pe3 CUCTEMY OOpaHMX MeAaroriyHuX TEXHOJIOT1H 1a€ 3MOTY CTBOPUTH
YMOBH JJIAL:

- PO3BUTKY Ta CAMOPO3BUTKY OCOOMCTOCTI;

- peanizanli cede B HaBYAJIbHIN AISUTBHOCTI, BUXOJISIUU 3 OCOOUCTUX 3/110HOCTEH,

1HTEpeCiB Ta Cy0’€KTUBHOIO JOCBIAY;

- PO3BUTKY IMI3HABAJIBHUX 1 TBOPUMX 3/110HOCTEN KOKHOTO YUHS;

- (OpMyBaHHIO JyXOBHO PO3BHHYTOI JIFOJUHH.

JHocBig poOoTu moka3ye epeKTUBHICTh 3aCTOCYBAaHHS MENAroriyHUX MPOrPaMHUX
3ac001B I aKTUBI3Allll Mi3HABAIBHOI MISJILHOCTI YUYHIB, PO3BUTKY 1X CAMOCTIIHOCTI B
no0yBaHHI 3HaHb, (opMyBaHHI 1HQOPMALIAHOT 1 1HIIUX 0A30BHX KOMIIETEHTHOCTEH
0COOMCTOCTI, ITOCUJICHH] TO3UTHUBHOI MOTHBAIIIT O HAaBYaHHS XIMIi.

BuBueHHS XiIMIYHUX BHPOOHHUIITB 3a JOTIOMOTOIO POJIBOBHX Irop I03BOJISE
y3arajbHUTH 1 CUCTEMAaTU3yBaTU 3HAHHS YYHIB MpO 3arajbHi HAYKOBI NPUHIIUIH
XIMIYHOTO BUPOOHHUIITBA, MPO TEXHIKO-€KOHOMIYHI MOKa3HUKH POOOTH XIMIYHOIO
MIIIPUEMCTBA, aKTUBI3YBATH 1HTEPEC YUHIB JO XIMIYHOI ITpomuciioBocTi. Kpim Toro,
3aCTOCOBYIOTBCS €JIEMEHTH I1HTEPAKTUBHOTO HABUYaHHS, SIKE€ MOJISITa€ B TOMY, WIO
y400BHUH Mpoliec BiAOYBAEThCA 32 YMOBU aKTHMBHOI B3a€MOJIi BCIX Y4uHIB. Buutesnn
BHUCTYIA€ B POJI OpraHizaTropa mpolecy HaB4yaHHsS. Jlyke BaXJIMBO, IO B IpOLECI
POJILOBOI I'PU MOJENIOIOTHCS KUTTEBI CUTYAIlll, CIIUJIBHO PO3B'SI3yIOThCS MPOOIEMHU.
Bce 1ne edextuBHO crpusie npuaOaHHIO 3HAHB, (OPMYBAHHIO YMiHb, HABUYOK,
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atMocthepu cymicHoi mpami. TakuM YWHOM, 3alpONOHOBaHA METOJIWKA CIPHUSE
dbopMyBaHHIO 0a30BUX KOMIIETEHTHOCTEH: 1HIIIIATUBHOCTI Ta MiAMPUEMITUBOCTI.

Cnmcok JiitepaTypu:
1. MaxkcumoB O. Ilemaroriyna TexHosoris: [CTOpUKO — METOMOJIOTIYHUHN aHaIi3//
biogoris 1 ximist B mikodi. — 2011, - Ne 1. —¢. 7-12
2. MakcumoB O. PeiiTuHT y cucTeMi OIliHIOBaHHS 3HaHb// biojoris 1 XiMis B MIKOJI. -
2010.-Ne 4 c. 17-20
OcsitHi Texnouorii/ 3a pea. O.M. Ilexotu. — K.: A.C.K., 2001.- 256 c.
[Toamaszin C.I. OcoOucTicHO-Opi€eHTOBaHE HaBuYaHHS. — 3amopixxs: IIpocsita,
2019. — 250 c.
5. A.B.Mikees, A.A.InozemiriB. Oxopona npupoau — K. «Ocita» 2018.
B.I1. dinenko. Bunreni 1 imnoBamii — K.: «Ocpita» 2013.
7. B.A. I'puropoBuu. BuBueHHs1 XiMi4HOi TexHOJOTii B cepenniii mkom — K.:
“Ocsita” 2004
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AHTPOIIOTEXHIKA YIHPABJIIHHA PUSUKAMMU
TEXHIYHUX OCBITHBO-HAYKOBUX KJIACTEPIB

ba:xan Cepriii [lerpoBuu

KaHIUJAT IeAaroriyHuX HayK, JOIEHT Kadeapu dimocodii Ta ykpaiHO3HABCTBA,
HHI «Ykpaiucekuii gepxaBHUI XIMIKO-TEXHOJIOTTYHUN YHIBEPCUTET» Y KPaiHCHKOTO
JIEP’KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H.

M. [uinpo, Ykpaina

Beryn. TexHiuHI OCBITHRO-HAYKOBI KJIACTEpH, SIK PYyIIiHA CHja 1HHOBAIIMHOTO
PO3BUTKY, BHUMAararoTh KOMIUIEKCHOTO MIiAXOAY JI0 YHOPaBIiHHI. Y KOHTEKCTI
riiobanmizaili Ta CTPIMKOTO TEXHOJIOTTYHOTO Mporpecy, €heKTUBHICTh POOOTH TaKUX
KJIaCTEpIB 3aJIEKUTh HE JIMILIE BIJ HAYKOBOI'O MOTEHILIaNy, a M B 3J1aroJKeHoi
B3a€MOAIl JIOHW 3  TEXHOJIOTIYHUMHU  CHUCTEMaMH. AHTpONOTEXHIKa, SK
MDKIUCIUTUTIHAPHA HAyKa, IPOMOHYE IHCTPYMEHTH JUIsl ONTUMI3AIIIT Ii€1 B3a€MOIIi Ta
MIJBUILEHHS 3arajbHOl €PEeKTUBHOCTI KilacTepiB. Hame nociimkeHHs po3risiiae, sk
AHTPOIIOTEXHIKA MOK€ CHPHUATH MIIBUIIEHHIO O€3MeKd, e(EeKTUBHOCTI Ta
IHHOBALIMHOCTI pOOOTH KJIACTEPIB, a TAKOXK PO3IJISAAE MOKIUBOCTI ii 3aCTOCYBaHHS
IUTs pO3B'si3aHHA POOJIEM, TIOB’ I3aHUX 3 JTIOJACHKUM (PAKTOPOM.

Meta pocaifKeHHs MOJSArae B TOMY, 00 MPOAEMOHCTPYBAaTH KPUTHYHY POJIb
AHTPOIIOTEXHIKM B YHPABIIHHI PU3UKAMH BCEPEIUHI TEXHIYHUX OCBITHHO-HAYKOBHUX
KJIacTepiB. MM mparHeMo IOKa3aTH, SK 3a JIONOMOIOI0 aHTPONOTEXHIKHM MOKHA
MOKPALUTH B3a€MOJIII0 JIIOJEH 3 TEXHOJIOTTYHUMHU CHUCTEMaMH{, 3MEHILIWTH BIUIMB
JOJICHKOTO (haKTOpa Ha BUHUKHEHHS PU3HKIB Ta MIJBUILIUTH 3arajibHy €(eKTUBHICTh
poboTu kmactepiB. JlOCHITKEHHSI 30CEPEIKYEThCsl Ha 17eHTU(IKAIT KITIOYOBUX
PU3HKIB, TIOB'SI3aHUX 3 JIFOJCHKUM (DaKTOPOM, Ta MPOIMOHYE MPAKTUYHI PEKOMEH Al
moa0 iXHBOro ycyHeHHs. KiHIleBa MeTa — 1€ CTBOpPEHHs OUIBII O€3IEeYHUX,
e(eKTUBHUX Ta IHHOBAIIHUX CEPEIOBHIIL JJ1si pOOOTH KIIACTEPIB.

O00'exT n0CTiTKEHHS] — B3a€EMO/IISI JIFOJAWHU 3 TEXHIYHUMU CUCTEMaMH B paMKax
TEXHIYHUX OCBITHbO-HAyKOBUX KiacTepiB. Lle 3arampHa cdepa, B Mexax sKoi
JOCIIITHUK BUBYA€E PI3HOMAHITHI aCIEKTH Ta B3a€EMO3B'SI3KH.

IIpeamer nociaigkeHHs1 — BIUIMB JIIOJICBKOTO (akTopa Ha €(PEKTUBHICTH Ta
0e3reKky poOOTH TEXHIYHHMX OCBITHRO-HAYKOBMX KIJIACTEPIB, @ TAKOXK MOXKJIUBOCTI
BUKOPHUCTAHHS aHTPOMOTEXHIKU AJIs yIPABIIHHS [IAMH PU3UKAMHU.

AKTyaJIbHICTh TeMH. J[OCTI/DKEHHS aHTPOINOTEXHIKM B YIPaBIIHHI pU3UKAMU
TEXHIYHUX OCBITHRO-HAyKOBUX KJIACTEPIB € HAA3BUYANHO aKTyaJlbHUM acleKTOM B
Cy4acHOMY CBITI, J€ TEXHOJIOTIi PO3BUBAIOTHCS CTPIMKHMH TEMIIaMH, a JIFOJCHKUN
(bakTop 3aTUIIAETHCS OJHUM 3 OCHOBHMX JIXKEpesl MOMUJIOK. 3pOCTallbHa CKJIAJHICTh
TEXHOJIOTIYHUX CHCTEM Ta HEOOXIMHICTh €()EKTUBHOTO YIPABIiHHA KJIaCTEpamu
BHUMararoTh KOMIIJIEKCHOTO MIJXOAY, SKUI BpaXOBY€E HE JIUIIEC TEXHIYHI aClIeKTH, aje i
OCOOJIMBOCTI JIFOJICBKOI TOBEIIHKK. 3aCTOCYBaHHS aHTPOMOTEXHIKU JIO3BOJISE
ONTUMI3yBaTh poOOYl MPOIIECH, MIABUIIUTA O€3MEKY, CTBOPUTHU CIPHUITIUBE poOoUe
CEpellOBUILE Ta CTUMYJIOBATH IHHOBAIll B KjacTepax, IO POOUTH II0 TEeMy
JOCTIKEHHS HAI3BUYAIHO TIEPCIIEKTUBHOIO.
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Bukian ocHOBHOro MaTepiaay. AHTPONOTEXHIKA — 1€ TaTy3b HAYKHU, SIKa BUBYAE
B3a€MOJIIO JIIOJMHU 3 TEXHIYHUMU CHCTeMaMU. B KOHTEKCTI yIpaBiiHHS PU3UKAMH,
BOHA JIOTIOMAara€e HaMm 3pO3yMIiTH, SIK JIIOJICEKUH (haKTOp BITMBA€ HA BUHWKHEHHS Ta
YOPaBIiHHSA PU3UKAMU B CKJIQJIHUX TEXHIYHUX CUCTEMaX, TAKUX SIK OCBITHHO-HAYKOBI
Kiacrepu [3].

VYnpaBniHHSA pU3UKaMU — 1€ CUCTEMAaTHYHUI Tpolec iAeHTudikaiii, oiHK1 Ta
3MCHIIICHHS PU3HKIB, IKi MOXKYTh 3aBaJIUTH JOCITHEHHIO IIOCTABICHUX ITICH [2].

TexHiuHUN OCBITHBO-HAYKOBUHM KJacTep — 1€ 00'€lHaHHS HAyKOBHX YCTAHOB,
BUIIUX HABYAJbHUX 3aKJIadiB, MIANPHEMCTB Ta IHIIMX OpraHi3alii, sSKi CHUIBHO
IPaIoI0Th HAJl PO3POOKOIO Ta BIPOBAIHKEHHSAM 1HHOBAIH [1].

AHTpOMOTEXHIKA BiJIrpae KIIOYOBY POJIb B yIPaBIiHHI PU3MKAMH B TEXHIYHHUX
OCBITHBO-HAYKOBUX KjacTepax. L[g HaykoBa AMCIMIUIIHA, 110 BUBYAE B3aEMOJIIIO
JIOJMHU 3 TEXHIYHUMH CHUCTEMaMHU, JI03BOJISI€ TIIHMOIIE 3PO3YMITH, SK JIFOJCHKHIA
(dakTop BIUIMBAE HA €PEKTUBHICTH Ta O€3MEKy pOOOTH KIacTepiB.

AHani3 JII0ACHKOTO (PaKTOpa € OJHUM 3 KIFOUYOBUX HANPSIMKIB aHTPOIOTEXHIKH.
[ToMunku mepcoHaily, HETOCTaTHS KBal(ikalisl Ta MOTHBALIS — L€ JMIIE ACsKl 3
po0JieM, sIKi MOXKYTh BUHUKHYTH BHACIIJOK HEJOOIIHKH JIFOJACHKOTO YNHHHUKA.

AHTpOIMOTEXHIKA JI03BOJISIE 1IEHTU(IKYBATH TMOTEHIIMHI MOMWIKH, OIL[IHUTH
piBeHb KBamidikaili Ta MABUIIMTA MOTHBaIit0. Tak, NUIIXOM aHaji3y THUIIOBUX
MOMMJIOK, [0 JIOTTYCKAlOThCS JIOABMH, MOKHA PO3POOUTH CHCTEMH TOTIEPEKEHHS Ta
3anmo0iraHHsl TaKUM MOMUJIKaM. 3a JOTIOMOTOI0 CHEIliaJbHUX TECTIB Ta CUMYJIAIIIM
MO>KHa BU3HAYUTH, HACKUIHKU CIIIBPOOITHUKYU T'OTOBI 10 BAUKOHAHHS CBOiX 000B’ SI3KIB.
CTBOpUBIIIM CHPUSTIMBI YMOBH Tpaili, 3a0€3MEUMBIIM 3BOPOTHUIM 3B 30K Ta
BH3HAHHS JIOCSATHEHb, MOYKHA ITIIBUIIIUTH MOTHUBAIIIIO CITIBPOOITHHKIB 1, SIK HACTIIOK,
3HU3UTHU PU3UK TIOMUJIOK.

Po3yminHs B3aeMOiT JTIOIMHH 3 TEXHOJIOTISIMU € III€ OJJHUM BKJIMBUM aCTICKTOM
anTponotexHiku. CkiagHl TEXHIYHI CUCTEMHU, sIKi BUKOPUCTOBYIOThCSI B KJacTepax,
BUMAararmTh BlJl KOPUCTYBaudiB BHUCOKOTO PIBHA KOMIETEHTHOCTI. AHTPOMOTEXHIKA
JoroMarae po3poOUTH 1HTYITUBHO 3po3yMmill iHTepdeiich, onTuMizyBatu poOoui
Micis 1 3abe3neunt O6e3neddi yMoBH pobotu. Tak, mpocti Ta JioriyHi iHTepdelicu
3MEHIIYIOTh UMOBIPHICTh TOMHJIOK IIPY BUKOPUCTAaHHI OOJaAHAHHS Ta IPOrPAMHOTO
3a0e3Me4eHHs], a MPaBUJIbHA OpraHizaiisi po004oro mpocTopy CHpHUsi€ MiABULIEHHIO
MPOAYKTUBHOCTI Ta 3HWXKEHHIO (DI3UYHOTO HABAHTAXKEHHS HA TPAIliBHUKIB.
AHTpOIOTEXHIKAa J03BOJISI€E BUSBUTH IOTEHINMHI HEOE3MEeKH Ta PO3POOUTH 3aX0JIH
LI0JI0 1X YCYHEHHS.

ComianbHi acmeKTH TaKOX BIIITPalOTh BAXIWMBY poJib Y (YHKIIOHYBaHHI
kinactepiB. KoH(QuKTH, BiICYTHICTH MOBIPM Ta HE3roja MO0 IIJIEH MOXYTh
HETaTUBHO BIUIMHYTH Ha €()EKTUBHICTh POOOTH. AHTPOMOTEXHIKA MPOIOHYE PSl
THCTPYMEHTIB /ISl PO3B'sI3aHHS 1IuX mpobsieM. Hampukiaz, 3a 70MOMOTO0 TPEHIHTIB 3
KOMAaHJIOyTBOPEHHS, KOMYHIKaIlli Ta BHPIMIEHHS KOH(MIIKTIB MO>Ha CTBOPUTHU
aTMoc(depy B3a€MOPO3YMIHHS Ta CIIBIpalll, a 4iTKa 1 MPo30pa CUCTEMa KOMYHIKaIlii
JOTIOMara€ yYHUKHYTH HENOpPO3YMIHb Ta MIABUUIUTH €(PEKTUBHICTH B3a€EMOJII MIX
PI3HUMH MIIPO3AUIaMH KjacTepa. B 1IbOMy KOHTEKCTI €(EeKTHMBHI JiJepu 3AaTHI
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MOTHUBYBAaTH CIIBPOOITHUKIB, BHUPIIIYBaTH KOH(MJIIKTH Ta BECTH KOMaHIy [0
JOCATHEHHS CIIIIBHUX IIIEH.

3acToCyBaHHS aHTPOIOTEXHIKU B KJAcTepax J03BOJISIE MiJBUIIUTH €(EKTUBHICTD
KOMaHJHOI poOOTH, CTUMYJIIOBATH 1HHOBAIll Ta 3a0€3MEUNUTH YCHIIIHY B3a€EMOIIIO
MDK pizHUMHU auctumuiinamu. CribHa poO0Ta Hal MPOEKTAMHA BUMAarae y3ropKeHOCTI
A1l BCix ydacHUKiB. CTBOPEHHS CIPUSATINBOTO CEPEOBHILA IS TeHEpallil HOBUX 11ei
Ta iX BIPOBADKEHHS € OJHUM 3 KJIIOYOBHUX 3aBJaHb KJacTepiB. Y KiacTtepax
00’ €THYIOTBCSl IPECTABHUKN PI3HUX HAYKOBHUX AMCHUILIIH. OTKe, aHTPONOTEXHIKa
J01oMarae ONTUMi3yBaTH IPOLIECH B3a€MOIIT Ta IPUNUHSATTS PILIEHb, CIIPUSIE PO3BUTKY
KpEaTUBHOI'O MUCJIEHHS Ta MOLIYKY HECTaHIapTHUX PILLEHb.

TakuM 4MHOM, aHTPONOTEXHIKA € HE3aMIHHUM 1HCTPYMEHTOM MJIs yHpPaBIiHHS
pU3MKAMH B TEXHIYHMX OCBITHBO-HAayKOBHUX KiacTepax. BoHa 103BOJIsiE HE TUIBKU
3a0e3neunT 0e3neKy Ta €PeKTUBHICTh pOOOTH, aje i CTBOPUTH CHPUSITIUBI YMOBU
JUTSI PO3BUTKY 1HHOBAIIIM Ta IOCATHEHHS CTPATETIYHUX IIJIeH KilacTepa.

[lepcieKTUBHUM HANpPSMKOM JOCIIJKEHb € 1HTEerpamis aHTPOIOTEXHIKA 31
IITYYHUM IHTEJIEKTOM JJIs1 OUIbII €(DEKTUBHOIO YIIPAaBIiHHS PU3UKAMU B TEXHIYHUX
OCBITHBO-HayKOBUX KJjactepax. lle mependadae po3poOky anroputmi LI, sxi
3MOKYTh aHaJI13yBaTH NOBEAIHKY KOPHUCTYBayiB Ta MPOTHO3YBATH MOTEHIIMHI PU3UKH,
BPaxOBYIOUHM 1HAMBIAyallbHI OCOOJMBOCTI KOXKHOTO mpauiBHuka. IlapanensHo
BAKJIMBO JIOCINIIJIPKYBaTH TIICHXOJIOTIYHI AaCHNEKTH NPUUHATTS pIIIEHh B yMOBax
HEBU3HAYEHOCTI Ta BIUIMB COLIAJIbHUX MEPEX Ha (OpMyBaHHS KOJEKTHUBHOI AYMKHU
I0JI0 pU3HKIB. TakoXk BapTO 3BEPHYTH yBary Ha €TU4HI acnekTH Bukopuctanus 1111,
KyJBTYPHI BIIMIHHOCTI Y CIIPUAHATTI PU3UKIB Ta BIUTUB (Qi3UUHUX (PaKTOpiB poOOUOTro
cepenoBuila Ha eeKTUBHICTh Ta O€3MeKy Ipaiii.

BucHoBoKk. Y mpor1ieci Hamoro A0CTiHPKEHHS] MU BUSIBUJIH, IO aHTPOTIOTEXHIKA €
KJIFOUOBUM (DaKTOPOM 1HHOBAIIMHOTO PO3BUTKY. BOoHa HE MPOCTO BUBYAE B3aEMOJIIIO
JIIOJIMHU 3 TEXHIKOIO, a i1 aKTUBHO (POpMYE ii, CTBOPIOIOYM MPOJYKTH Ta CEPBICH, SIKI
BIIMOBIAIOTh HAIIUM MOTpedaM Ta OYIKyBaHHSAM. 3aBASIKM AQHTPOIMOTEXHII MU
OTPUMYEMO TEXHOJIOTi, SKI € OIbII IHTYITUBHUMH, NEPCOHATI30BAHMMH Ta
edpekTuBHUMU. lle, CBO€ ueprow, cCHpusie PO3BUTKY TEXHIYHUX KIACTEPIB,
CTUMYJIIOIOYM CTBOPEHHS HOBHX POOOUYMX MICHb Ta 3alydyeHHs 1HBeCTHLIH. Takum
YHMHOM, AHTPONOTEXHIKa € HEe JHIIe HAayKOBOKI AWCIMIUIIHOK, a ¥ TOTYXHUM
THCTPYMEHTOM JJIsl PO3BUTKY CYCH1JIbCTBA T €KOHOMIKHU.

AHTpOINOTEXHIKA BIAKPHUBAE HOBI MOYKJIMBOCTI JUISl ONITUMI3AIlii pOOOTH TEXHIYHHUX
OCBITHBRO-HAYKOBHUX KJIacTepiB. BHpoBajkeHHs ii MPUHIMUIIB JO3BOJISIE CTBOPUTH
Outbmn Oe3rmeyHi, ePeKTUBHI Ta 1HHOBAIlIMHI CEPEIOBHINA JJII HAYyKOBUX PO3POOOK,
JOCTII)KEHb Ta OCBITH.
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O®OPMYBAHHSA KPUTUYHOI'O MUCJIEHHA
3A0ObYBAYIB HA 3AHATTAX 3 BUILILIOI MATEMATHUKHU

byrenko Hina CemeniBHa,

CTapuIvii BUKIagad kageapu Buioi maTemaTnky,
XapKiBCbKUI HAlLlIOHAIBHUN YHIBEPCUTET PaioeIeKTPOHIKH,
M. XapkiB, YkpaiHna

KOcoga Iloaina /ImuTpiBHa,

cTyneHTka [-ro Kypcy,

XapKiBCbKUI HAlLlIOHAIBHUN YHIBEPCUTET PaiOeIEKTPOHIKH,
M. XapkiB, YKpaiHa

Kputnune MucieHHs — 11€¢ MHCIICHHS BWIIOTO TOPSJKY; BOHO CITUPAEThCS HA
OTpUMaHy 1H(OpPMaIIil0, YCBIJOMIIEHE CIIPUHUHATTS BIACHOI pO3YyMOBOI JISIILHOCTI B
OTOYYIOUOMY  IHTEJNEKTyaJdbHOMY cepefnoBuli. OpHaKk piBEHb  KPUTHYHOCTI
BU3HAYAETHCS HE TUIBKU 3a11acOM 3HAHb, 4 i OCOOMCTICHUMU SIKOCTSIMHU, YCTaHOBKaMH,

nepexkoHaHHAMHU. KpUTUYHICTH 0COOMCTOCTI MOBHUHHA OYTH HaNpsMJIIEHA MEpII 3a BCe
Ha caMoro ce0e: Ha aHall3 1 OIIIHKY CBOiX MOJKJIMBOCTEH, OCOOHMCTICHUX SIKOCTCH,
BUMHKIB, ITIOBEJIIHKU B IILJIOMY .

Po3kpuBaroun mcHXoJI0TiuHy MPUPOIY PO3YMOBOTO MPOIIECY, MOKHA CKa3aTH, 110
MMOYaTKOBUM MOMEHTOM IIPOIIECY SK TPaBUJIO € TPOoOJIeMHa CHUTyamis. Muciutu
JIOJIMHA TIOYMHAE TOJ1, KOJU B HEl BUHUKAE MOTpeda HI0Ch 3pO3yMiTH. MuUciaeHHs
3aBXU MOYMHAETHCS 3 MPoOemMu abo 3aruTaHHs, 13 3UBYBaHHSI Y4 HEPO3YMIHHS, 3
npotupiyus. [IpoGremHa cutyalis 1 1a€ NOIITOBX 0 BKIOYEHHS 3400yBaya B MPOILIEC
MuciieHHs. HaByanbHO- TMi3HABaJbHA MISUIBHICTh, Y KOHTEKCTI JaHOTO TMIIXO.Y,
CIIPSIMOBYETBCS 1 KEPYETBCS 3a JOTIOMOTOIO0 CHCTEMH MTPOOJIIEMHUX CHUTYAITii.

Ocaita, po3paxoBaHa Ha IMEPCHEKTHBY, Mae 3a0e3meyuTH (POPMYBaHHS Y
3100yBadiB JBOX OCHOBHUX TPYI YMIiHb: IIBHUIKO OPIEHTYBATHUCS y 3POCTAIOUOMY
noToil iHpopMallii Ta yMIHHA KPUTHUYHO OCMHCIHUTHA 1 3aCTOCYBATH OTPUMAaHY
iHpopmarrito. Came «TEXHOJIOTiS PO3BUTKY KPUTUYHOTO MUCJICHHS € IHHOBAIIIIHOIO,
IHTEPAKTUBHOIO, AKTYaJbHOIO 1 JOIUIbHOI B HABYAJIBHOMY TMIPOLIECI Ta B JKUTTI
KOHOT0 3 Hac.» [1, ¢.56]

Buma wMarematuka € BaXJIUBUM KOMIIOHEHTOM MPOQeciiHOl MiATOTOBKU
CTYJICHTIB 1H)KEHEPHUX CHELIaJbHOCTeH. Y 3B’S3KY 13 3MIHEHHSIM OOCATY Yacy, sIKUi
BHUJIIJIIETHCS HA BHUKJIAJIAHHS BUIOI MaTEMaTHKH y BHINAX, BUHUKIHA TPOOJIEMH Y
METO/IMII BUKJIAJaHHS BUIOT MATEMAaTHKHU Ha 3aHATTIX. OHUM 13 MOXKIIUBUX ITUISIXIB
BUpILIEHHS 11€1 MPoOJIeMH, Ha IYMKY aBTOPIB, € (POPMYBaHHS KPUTUYHOTO MUCIICHHS
y 3100yBadiB BUMIOi OocBITH. DopmyBaHHS 3I0HOCTI A0 KPUTHUYHOI Mi3HABAIHHOI
TISTBHOCTI € aKTyaJIbHOIO 33/1a4€i0 B HaBUaHHI 37100yBaviB.

MeToto maHOTO MAOCTIDKEHHS € crhpoba  TEOPETUYHOro OOTpyHTYBaHHS Ta
MPaKTUYHOTO 3alpOBA/DKCHHS METOAWKH OpraHizamii HaBYaJIbHO-TII3HABaJIbHOI
TISTBHOCTI 3/100yBadviB, 10 CIPUATAME (OPMYBAHHIO Y HUX KPUTUYHOTO MUCIICHHS Ha
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3aHATTSX 3 BUIIOI MAaTEMATHUKH.

Otxe, chopMyBaTH y 3700yBadiB KPUTHYHE MUCIICHHS SK II€IaroriyHa iHHOBAIlis
— IIe HaBYMTH 37100yBaya:

¢ BH3HAYATU MPOOJIEMHU, CTABUTH 3alIUTAHHS;

e aHAJI3yBaTH, TOPIBHIOBATH, CAHTE3yBATH, OI[IHIOBATH 1H(OpMaIIito 3 OyIb-IKIX

TDKEpelt;

¢ PO3IJIAZATH 3 PI3HUX CTOPIH, BUCYBAaTH AJIbTEPHATHUBU Ta OLIIHIOBATH iX;

o GoOpMyJIIOBaTH apryMEHTH, POOUTH CBIIOMHM BHOIp Ha OCHOBI BJIACHHUX

CYI’)KEHb.

o TIIpUtMaTH OOIPYHTOBAH1 CAMOCTIMHI PIIIICHHS.

€ pi3HI crocoOW HAaBUMTHUCH KpUTHYHO MuCIUTH [2]. 1l cmocoOu, xoya i He
BUKOPIHATH IIIJIKOM CKJIaJHI MPOOJEeMHU 3 KHUTTA 3700yBadiB, ajie¢ JIOMOMOXKYTh
npuiiMaTu OUIbIIE MPABWIBHHUX pPillIEHb. 30KpeMa, METOJ BioMUN SK «MO3KOBHIA
HITYPM» CTUMYJIIOE 3100yBayiB JO AKTUBHOTO MUCJIEHHS, JOTIOMAarae 310patu sKoMora
OlnblIe 1€ 3 mpoOaeMu. Moxe BUKOPUCTOBYBATHCS I11]1 4aC €Tay 3aCBOEHHS Ta MPU
3aKpIIJICHH] 3HaHb 3 MEBHOI TeMu. JIroauHa, sika BOJOAIE KPUTUYHUM MUCICHHSM,
JIETKO 3HAXOJUTh NMOTPIOHY 1 BaXIIUBY 1H(OpMAIIIO, IKY MOXE MEPEBIPUTH; YBaXKHO
BHUBYAE YC1 MOXIJIUBOCTI; MPUCKIIIMBO OLIIHIOE KO>KEH BapiaHT 1 pOOUTH BIIaCHUI BUOIP.

Po3BUTOK KpUTHYHOTO MUCIEHHS Tiependadae TOMEpPEAHE TUJIaHyBaHHS
npoOJeMHOI cuTyalli, BiAOIp MNPUOMIB KPUTUYHOTO MHUCIEHHS, LIO iX IOBHUHHI
OMaHyBaTH 3/100yBadi Ta OYIKYBaHI pe3yJbTaTH HaBYAaHHS (T€, YOTO JOCATAIOTH
3100yBayi B MPOIECI HABYAHHS).

3a3BuYail 3aHATTS PONOHYEMO PO3IOYMHATHU 3 IIOCTAHOBKH MPOCTOI MPOOIEMHOT
cuTyarlii (HaJaeTbcsi yMOBa MaTeMaTH4YHOI 3amadl Juisi po3B’sizanHs). [loctaBuBim
nepea 3100yBayamMu mpoOsieMy, BUKIaJad HAMara€ThCsi OPraHi3yBaTH HaBYAIbHUMA
Mpolec K JOCTIKEHHS 3700yBayaMH HAaBYAJIBHOTO Marepialy TEMHU IUIIXOM
PO3pOOKH CHEIiaNbHOI CHCTEMU 3alUTaHb 1 3aBJjaHb, PO3B’S3aHHS SKUX BUMaraTuMe
3/11IICHEHHSI IEBHUX PO3YMOBHUX OMEPalliii BUCOKOTO PIBHS — aHaIII3y, CAHTE3Y, OL[IHKH.

Jlnisg cTUMyIOBaHHS y 37100yBaduiB KPUTHUYHOTO MHUCJICHHS Ha 3aHATTSAX 3 BHUIIOL
MaTeMaTHUK{ MPOMOHYEMO BUKIIA1auy:
— J03BOJIUTH 3/100yBayaM BUTbHO PO3MIPKOBYBATH;
— IpUIIMaTH PI3HOMAHITHI 1]I€1 Ta TyMKHU;
— CIPUATH aKTUBHOMY 3aJIy4E€HHIO 3/100yBaviB /10 MPOIIECY HABYAHHS;
— BUCJIOBUTH BIPY Y 37aTHICTh KOXKHOTO 37100yBaya MOPOJKYyBAaTH KPUTHUHI

CY/DKEHHS;

— I[IHYBaTHl KPUTUYH1 MipKyBaHHS 3/100yBayiB.

3aBAsSKYA KPUTHYHOMY MUCJICHHIO HABYAHHS MTEPETBOPIOETHCS B IIIECTIPSIMOBAHY,
3MICTOBHY AISUIBHICTB, Y XOJ1 SIKOi 3/100yBaul BUKOHYIOTh PEaJIbHY 1HTEJIEKTyalbHY
poboTty. 3100yBaui BUaThCA CTABUTH MPaBWIbHI 3alUTaHHS, NIEpeMaratd CyMHIBH,
IIYKaTH 1 3HaXOIUTH NMOTP1OHY 1H(HOpMAIIit0, TPUCKIIIMBO OLIIHIOBATH Pi3HI BapiaHTH
pO3B’s3aHHs po0eMH (3aAa4i) 1 pOOUTH BIacHUM BUOID.

[IponioHyeMo B sKOCTI MexaHI3My (OpMYBaHHS KPUTHYHOIO MUCJIEHHS Y
3100yBaviB aJrOPUTMIYHUN MiAXiA A0 PO3B’A3yBaHHS MaTeMaTUYHUX 3ajad. B
JTOCKeHHSX [3—5] moka3aHo, 110 alrOpUTMIYHUM MiJX17 a00 METOJ aJITOPUTMIB —
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[Ie CHCTeMa HaBYaHHs, Yy NpoLecl SKOi CTyACHTH 3700yBalOTh 3HAHHS IUISIXOM
TJIaHYBaHHS 1 BUKOHAHHS TIPAKTUYHHUX 3aBAaHb, sIKI OCTYIIOBO YCKIAHIOIOTHCS.
OpHiero 3 XapaKTepHUX PHUC AITOPUTMIYHOTO METOIY € caMe€ KPUTUYHE MHCIICHHS —
3JIaTHICTh CTY/CHTA YITKO BUIUIUTU IPOOIEMyY, IKy HEOOX1THO pO3B’sA3aTH; 3HANTH 1
MPOaHAJII3yBaTH ICHYyI0Uy 1H(GOpPMAIIiIO 13 3a/1aH0i TEeMU; JIOT1YHO TOoOyayBaTH CBOi
JTYMKH, HABECTH IEPEKOHJIMBY AapryMEHTAIlil0, 3MIHIOBATH JIyMKH, SKIIO BOHHU
HEMPaBWIbHI; BPEHITI-PEIIT BMITH OOMpaTH €IUHO BipHE PO3B’sA3aHHS MPOOIEMHU.
3aBAsSKA KPUTUYHOMY MHUCJIEHHIO PO3B’SI3aHHS 3ajadi NEPETBOPIOETHCS B
IIJIECIIPSIMOBAaHy, 3MICTOBHY [ISUIBHICTh, Y XOJl SIKOi CTYJIEHT BUKOHYE pEaJIbHY
IHTEJIEKTyaJIbHY pOOOTY. AHaJI3yI0UH YMOBY 3aj1aul Ta TEOPETHUYHI JIaH1 3 BIATOBITHOT
TeMH, 37100yBayl CaMOCTIMHO HaAMararThCsl CTBOPUTH AJITCOPUTM PO3B’sI3aHHA 3aj1ayl.
Ie € nadicknaaHIUK 1 HAWBAXKJIMBIIIKNN €Tan po3B’sA3yBaHHS 3a1a4i. [HOAl CTyeHTH
MIPUCTYTAIOTH JI0 PO3B’sI3yBaHHA 0€3 MJIaHy 1 BUKOHYIOTh T€, III0 MOKHA BUKOHATH, HE
3HAIOYM, YU MOTPIOHO BOHO JJIS PO3B’SA3yBaHHS 3a/1aul: BUPAKAIOTH OJIHI BEJIMYMHU
yepe3 1HII, MPOBOJATH Pi3HI JOAATKOBI MepeTBOpeHHS. lle — He Kpammil Imuisax.
ABTOpHU NMPOMOHYIOTh MPUBYUTH 3100yBaUiB JIATU CIIPSIMOBAHO: CIIOYATKY 00 yMaTH,
Xxouya O B 3araJibHUX pHUCax, BECh IUIAH PO3B’SI3yBaHHS 1 TUIBKK MICIS IHOTO
MPUCTYNIUTU A0 Horo peanizamii. ToOTo, mpucTynamuu 10 po3B’s3yBaHHS 3ajavi,
MOTPIOHO BIJIMOBICTH MOCIIJOBHO HA JIBa 3alUTaHHs: 1) 1110 MOXHA 3pOOUTH: 2) 1110 3
IbOr0 MOTPIOHO 3pOoOUTH.  3a3HAYMMO, OTPUMABIIM BMIHHS 1 HABUUYKHU TiJ 4Yac
po3B’si3aHHs 0a30BUX 3a/ad, 3700yBay 3MOKE OMAHyBaTH 1 PO3B’S3aHHS CKIIATHUX
3aady. AJTOPUTMIYHMI METOJ pO3B’sI3yBaHHA MaTEeMaTUYHHUX 3a7a4 CIpHUsIE
HAaCTyTHUM HaBYAJIBHUM 3aJja4aMm:

1) migBHINEHHS PIBHA MaTEMATHYHOI IMIATOTOBKH CTYIACHTIB 1HXKCHEPHUX

CIELIaIbHOCTEMN;
2) ¢GopMyBaHHS Y CTYACHTIB @JTOPUTMIYHOT KYJbTYPH, KPUTUYHOIO MHCJICHH,
1[0 € YaCTHHOIO 3arajibHOi KyJbTypy MalOyTHHOTO CIIELialICTa.

l'oTytouuce 10 3aHATTS, BUKIANa4 Mae€ MPOAyMaTH, sKI 3alUTaHHS BIH Oyne
CTaBUTH B TIPOIECI pO3B’sA3yBaHHS NPHKIAAy. 3alUTaHHS MAlOTh JOMOMOTTH
MPOAHAJII3YBaTH PIBEHb 3HAHb 300yBayiB; BUKIMKATH 1HTEPEC 1 MPUBEPHYTH yBary
3100yBayiB; CIPUSITH 3aHYPEHHIO 3/100yBaviB B TEMY 3aHSATTA. 3alIUTaHHS 3aITyCKAIOTh
MUCJIeHHS. Bukiamad Mae BOJOMITH Pi3HUMH THITAMH 3allUTaHb, 3aCTOCOBYIOYH iX
uiecnpsiMoBano. KpiM Toro, BUKiiagad CTUMYJIIO€ 3100yBYIB CTABUTH 3alIUTAHHS J10
YMOBHM 3ajlayi, OJIMH OJAHOMY, JO BHKJajaua, MIATPUMYE iX y 1boMy. Buxmamau
noromMarae 3700yBady copMyIIrOBaTH BIACHI BUCHOBKH. 3a TEXHOJIOTIE€I0 PO3BUTKY
KPUTUYHOTO MHUCIICHHS 3aHSTTS — 1€ TTPOCTIP JIJist MOOY0BH BIIACHUX 3HAHb, HABUYOK
1 craBneHb. [loMUITKM PUITMAIOTHCS SIK HEB1/I €MHA YaCTHHA OMAaHyBaHHS HOBOTO, SIK
O3HaKa TOTO, IO TPUBAE pyX BIeped. MoOIEmOThCA CUTYyalii s MOJO0JaHHS
MOMWIOK. Bukianau mrykae, mepii 3a Bce Te, o y 3/100yBada BUUIILIO, & IIOTIM pa3oM
13 3;100yBaueM 0OroBOPIOE, 0 MOXKHA 0YyJI0 3pOOUTH 1HAKIIE, 10/IaTH, 3MIHUTH.

PosrnsanyTuil miaxia a0 opraHizailii 3aHATh 3 BHINOI MaTeMaTHKH Xouya W He
BUKOPIHUTB IIJIKOM CKJIAH1 MPOOJIEMHU 3 )KUTTA 3/100yBaviB, ajie TOMOMOXKE MPUMMaTH
Olnbllle  MpPaBWIBHUX  pIlIEHb.  3alpolOHOBAaHA  METOJAMKA  PO3B’SI3yBaHHSA
MaTeMaTUYHUX 33/1a4 Ha Hallly TyMKY BIJITpA€ ICTOTHY POJb HE TUIbKH Y (POpMYyBaHHI
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BUCOKOT'O PiBHSI MAaTEMaTHYHUX 3HaHb, YMiHb, HABUYOK 3700yBayiB, ajie f KpUTUYHOTO
MUCJICHHS 3700yBadiB. AJpke BMIHHS OyIyBaTH JOKa3u, TBEPIKEHHS, MPOBOAUTU
aHaJIOTH, BUCYBaTH TIMOTE3W, 3M1MCHIOBATH TMOSCHEHHs, IMepen0adyeHHs, yCyBaTh
MOMMJIKH Y CBOIX 1 4yKHX MIPKyBaHHSX, OyTH HENepeMoXXKHUM y Oeciai abo monemiri
poouTh 3100yBaya KPUTUYHO MUCIIAYOI0, IHTENEKTYaIbHO HE3AJIEKHOIO JIFOIUHOIO.
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HENPOYCHIIIHICTDL: MPUKJIAJTHI METOIU
PO3BUTKY IHTEJIEKTYAJIBHUX TA MOBJEHHEBHAX
3AIBHOCTEM

Baagumuposa Ipuna Borogumupisna

Marictp ncuxodor, jioronea, AeQeKToaor

K3 «YyryiBcbkuit onopuuit mireit Ne6 im. [.M.Koxeny6a»
UyryiBchbKOi MICBKOI pajy XapKiBChbKO1 00J1aCTi

AHortauisa. Buaagummposa I.B. HeiipoycmimHicTh: NPUKJIAIHI MeTOIH
PO3BUTKY iHTEJIEKTYAJbHUX TAa MOBJIEHHEBUX 3Mi0HOCTEH. Y CTaTTI pO3IIsAA€ThCS
aKTyaJIbHICTh BIPOBAPKEHHSI HEMPOTIMHACTUKU B KOPEKILIMHO-PO3BUTKOBY pOOOTY 3
JITbMH, SIK1 MAFOTh OCOOJIMBOCTI KOTHITUBHOTO Ta MOBJICHHEBOT'O PO3BUTKY. 3/IIMCHEHO
aHall3 Cy4acHUX JIOCHIJIKEHb, SKI MiITBEP/UKYIOTh €(DEKTUBHICTh HEMPOTIMHACTUKU
Ui CTUMYJISIIIT HEMPOHHMX 3B’SI3KiB, MOKpAIICHHS Tam’siTi, yBaru, MOBJCHHsS Ta
IHIIMX KOTHITUBHUX (PYHKI1M. 3alpONOHOBAHO IHTETPOBAaHY MPOTrpaMy KOPEKLIHHO1
JISTBHOCTI, IO MOEAHY€E HEHPOTIMHACTUKY 3 JIOTONEAWYHUMH Ta MCUXOJOTTYHUMU
METO/JaMH, BpaxoOBYIOUM IHJIWBiAyandbHl mnoTtpedu mited. OcobOnuBa yBara
NpUALIIETbCS pOOOTI 3 AIThbMHU 3 KOMIUIEKCHUMH MOPYIIEHHSMH, IO CIPHUSE IXHIN
YCHIMIHIN comializallii Ta rapMOHIITHOMY PO3BUTKY.

Knwuosi cnoea. wHeWporiMHACTHKA, KOTHITUBHHMH PO3BHTOK, MOBJICHHEBI
NOPYILIEHHS, KOPEKIIHHO-PO3BUTKOBA POOOTA, JOTONEIUYHA TOTIOMOTa, ICUXOJIOTIYHA
MIJITPUMKA, TITH 3 OCOOJUBHMH OCBITHIMHU MOTpeOaMH, 1HAWBITyaTi30BaHUN ITIXI]I,
MDKITIBKYJIbHI 3B’ SI3KH, CTUMYJISIIISI MO3KOBOT JIISUTBHOCTI.

IMocranoBka npo6yaemu. CydacHi BUKIIMKH OCBITHBOTO CEPEOBUIIA BUMAraroTh
BIPOBA/PKCHHS IHHOBAI[IMHUX MIAXO/IB A0 pOOOTH 3 AIThMH, SIKI MalOTh OCOOJMBOCTI
KOTHITUBHOTO Ta MOBJIGHHEBOTO PO3BUTKY. llommpeHicTh MOpYyIIeHb MOBJICHHS,
yBaru, mam’siTi Ta IHIIMX KOTHITMBHUX (YHKIINA cepea MiTeld TOIIKUIBHOTO Ta
MOJIOJIIOrO MIKUTBHOTO BIKY 00YMOBJIIO€ HEOOX1AHICTh MOMTYKY €(DEKTUBHUX METO/IIB
KOPEKILI1MHO-PO3BUTKOBOI pOOOTH.

AHaJi3 ocTa”HHiX JociigkeHb Ta mnyoOuaikamii. OcTaHHI JOCIIIKEHHS
MIATBEPIKYIOTh €(PEKTUBHICTh HEUPOTIMHACTUKMA Yy TMOKpPAUIeHHI KOTHITHBHUX
(GYHKIINA Ta HaBYAJBHUX 3M10HOCTEH MITEH MOJIOJAIIOrO IIKIIBHOTO BIKY. 30KpeMma,
Kipinnora ta XXenesusik (2024) 3a3Ha4aroTh, 10 HEUPOTIMHACTUKA CIIPUSE PO3BUTKY
nam'siTi, yBaru Ta MOBJICHHS y JIITEH.

[IpakTuuHi MaTepianu, Taki K HEUPOBIPABHU I AITeH Big 6 pOKiB, CIIPSIMOBaHI
Ha PO3BUTOK 000X MiBKYJb I'OJOBHOI'O MO3KY Ta MIKMIBKYJIbHOI B3a€MOJIi, TAKOX
HiATBEP/UKYIOTh MO3UTUBHUIN BIUIMB HEHPOTIMHACTUKM HA KOTHITUBHUN PO3BUTOK
TITEMN.

Kpim TOro, HeiporiMHacThka JOMOMAara€ miTAM 3 OCOOJMBUMH OCBITHIMU
noTpedaMy TMOKPAUIUTH CBOI KOTHITMBHI Ta MOTOPHI (DyHKIIl, 10 crpuse iXHIN
YCIHIIIHIN coliani3aiiii Ta HaBYaabHIN M1sUTbHOCTI.
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Meta cratTi. Po3poOka Ta 00TpyHTYBaHHS IHTETPOBAHOI IPOTrpaMu KOPEKIIHHO-
PO3BUTKOBOI POOOTH 13 3alydyEHHSIM HEHPOTIMHACTHKH SIK THCTPYMEHTY CTUMYJIALI]
KOTHITUBHHMX, MOBJICHHEBUX Ta MOTOPHUX 3110HOCTEMH JiTEH, 30KpeMa THX, SKI MalOTh
0C00JIMBI1 OCBITHI OTPEOH, 3 ypaxXyBaHHSAM 1HAUBIAYaTbHIX OCOOIUBOCTEH PO3BUTKY,
JUIA COPUSHHSA TXHIM yCTIIIHIN coriani3alii, HaB4adbHIM AISUTBHOCTI Ta TapMOHIHHOMY
PO3BUTKY.

Bukiaaa ocHoBHoro marepiajgy. OgHUM 13 MEpPCHEKTHUBHUX HAMNPSMKIB €
1HTerpatlisi poOOTH JIOTONeAa Ta ICUX0JI0ra 3 BUKOPUCTAHHSAM HEUPOTIMHACTUKHU SIK
IHCTPYMEHTY CTUMYJIAIIT MO3KOBOI JisuTbHOCTI. HelporiMHacTuka moeanye (izuyHi
BIIPaBU, SIKI CHOPSMOBaHI Ha aKTUBAIllI0 HEWPOHHUX 3aB’SI3KiB, 3 ICHXOJIOTO-
NeJaroriYHUMM METOaMHU, 1110 MABUIILYE 11 €(eKTUBHICTh Y KOPEKIIHHINA poOOTI.

Oco0MMBO aKkTyaldbHUM € BUKOPUCTaHHS HEHUPOTIMHACTUKHM I AiTel 3
KOMIUIEKCHUMH TOPYIICHHSMHU, i€ TMO€AHAHHA KOTHITHUBHHMX, MOBJICHHEBHUX Ta
MOTOPHHX MPOOJIEM 3HAUHO YCKIIQJHIOE IPOLIEC HaBYaHH Ta coliamsanii. B ymoBax
MOJIEpHI3alli OCBITHBOIO MPOILECY Ba)KJIMBO BHKOPHUCTOBYBATH TaKl METOJH, SKi
BPaxOBYIOTh 1HAUBIAYaJIbHI IOTPEOU TUTUHU 1 COPUSIIOTH ii BCEOIYHOMY PO3BHUTKY.

Takum 4YMHOM, pPO3pOOKa 1 BIPOBAIKEHHS MPOrpaM KOPEKLIMHO-PO3BUTKOBOI
po0OTH 13 3aJTy4YCHHSIM HEUPOTIMHACTUKM Ma€ HE JIMIEe HAYKOBO-TEOPETHUYHE, a U
MpaKTUYHE 3HAYCHHSI, 10 3a0e3Meuy€e BUCOKY aKTyaJIbHICTh JaHOI TEMHU.

HeiiporiMHacTuka siBiisie cOOOI0 HOBITHIM CHOCIO PO3BUTKY TOJIOBHOTO MO3KY.
BoHa rpyHTyeThCS Ha OCHOBI NPHUHIIMIIB BCEOIYHUX TPEHYBaHb, fKI CHPUSIOTH
aKTUBI3allli JISUTBHOCTI LEHTPIB MO3KY Ta CTUMYJIOIOTh KOTHITHBHI TMPOIECH.
BuxopucranHs HEMpPOriIMHACTUKM B KOPEKIIMHO-PO3BUTKOBOI JISJIBHOCTI Ja€
MOXJIMBICTh HE TUIBKM BIOCKOHAJIUTU KOTHITHBHI MOXJIHMBOCTI, a ¥ PO3BUHYTU
MOBJICHHSI, YBary, (hi3u4Hy aKTUBHICTh, Y3TOJKEHICTh PyXiB Ta 1HII BMIHHS Yy JITEH 13
PI3HOMAHITHUMU TIOPYIICHHSIMH JIOTONEIUYHOTO, TICMXOJOTIYHOTO Ta 3MIMIAHOTO
XapakTepy.

[HTerpoBaHa nporpama KOpeKuiiHO-pO3BUBTKOBOT pOOOTH JIOTOMENa Ta IMCUXO0JI0Ta
3 HEMPOTIMHACTUKH MPOTNOHYE BCEOTUHUM MIAX11 A0 PO3BUTKY YCHUX Ta Mi3HABAIBHHUX
3010HOCTEN y niTeid. Y Mekax JaHoi 1HIIaTUBUM BHUKOHYETHCS 1HAMBITyaJIbHA
B32€EMOJIIS1 3 KOXKHOIO JUTHHOIO, BPAXOBYIOUH 11 YHIKaJIbHI XapaKTEPUCTUKUA PO3BUTKY
Ta BUMOTH.

OCHOBHI LTI TOEIHAHOI MNPOrpaMu — 1€ PO3BUTOK IHTEJIEKTyalbHUX Ta
MOBJICHHEBUX  3MI0HOCTEH, 30unblieHHs (OKYyCyBaHHS  yBarv, IMOJIMIIEHHS
3araM'aTOBYBaHHS Ta KOTHITUBHUX TmpoueciB. Jlns JOoCSrHeHHS IuX 3aBaaHb
3aCTOCOBYIOTHCSl PI3HI TEXHIKH Ta MIAXOAM, SIKI JO3BOJSIOTh BCTAHOBUTHU 1/1€aJIbHI
YMOBH JUIsl PO3BUTKY KOKHOI TUTHHH.

[aTeTpOBaHa TpoOrpaMa KOPEKI[IHHO-PO3BUTKOBOI JISTILHOCTI 0a3yeTbcst Ha
MPUHITUTI THAWBIYal130BaHOTO MIAXOMY 0 KOXKHOT TUTUHU. [Ipu 3aHATTAX 3 ITHMU 3
BIIXMJICHHSIMU y MOBJIEHHI Ta ICHUXIYHOMY PO3BUTKY HEOOXIHO BpaxoBYBaTH iX
1HAUBITyallbHI OCOOIMBOCTI Ta crneuudiky ocobmuBocTel po3BUTKY auTUHU. Ha
MepIIoMy eTari poOOTH MPOBOIUTHCS KOMIUICKCHUM aHaji3, OIlIHKA Ta BU3HAYCHHS
aKTyaJbHOTO PO3BUTKY AWTHHHA 3 BpaxyBaHHSIM BIKOBUX HOPM, a TICHIS I[OTO
PO3pOOIISIETHCS 1HAMBIAYaJIbHA CTPATETisl B3aEMO/I1 3 KOKHOIO TUTHUHOIO.
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OpHa 3 OCHOBHMX IiepeBar KOMOIHOBAaHOI IIPOrPAMH MOJISITa€e B 1i HOBHOMY I1AXOI1
70 PO3BUTKY Ta BIOCKOHAJICHHIO MOBJICHHS Ta KOTHITHBHUX 3M10HOCTEH JIUTHHH.
3aBISKH TAaKOMy TMIJXOJYy JOCATA€TbCA ONTHMAJIBHHUM pPE3ylbTaT BiJ B3aeMOIl 3
aiTbMH. [HTErpoBaHa mporpaMa 3 BHUKOPHUCTAHHSM MPUKIATHUX MPUHAOMIB is
PO3BUTKY KOTHITUBHUX Ta MOBJICHHEBHX HABHUYOK € €(DEKTHBHOIO CTpATEri€ro B poOOTI
3 IITHMH, SIK1 CTPaX/Ial0Th B1Jl MOPYIIEHb MOBJICHHS Ta IHTEIEKTYalIbHOTO PO3BUTKY.

[Iporpama 6a3yeTbcs Ha MPHUHIMIIAX TPEHYBAaHHS MDKMIBKYJbHUX 3B'A3KIB Ta
IIPOTIOHYE TEPCOHATI30BAaHUN TMIJIX1 A0 KOKHOTO JUTHHI. BOHa J1ae MOXJIMBICTD
CTUMYJIIOBAaTH JISUIBHICTHh TOJJIOBHOTO MO3KY, PO3BHHYTH KOTHITHBHI Ta BepOalibHI
3M10HOCT1, 301UMBIIMTH (POKYCYyBaHHS yBard Ta IMOKPAIIUTH 3amaM'sTOBYBaHHS, IO
CIPUSIE TOCATHEHHIO HAUKPAIIUX TTOKA3HUKIB Y PO3BUTKY KOXKHY JUTHHY.

OcHOBHE 3HAu€HHA Y IHTETPOBaHIM TMporpami IMOJSIra€ B BHUKOPUCTaHHI
HEHUPOTIMHACTUKU B KOPEKIIMHO-PO3BUTKOBOI POOOTI, BIJACTEKEHHI MPOTpecy
IHTEJIEKTyaJIbHUX Ta MOBJICHHEBUX 310HOCTEH MiTei, CTBOPEHHI Ta 3aCTOCOBYBaHHI
cnenupIYHUX NPUKIAIHUX TIAXOAIB JUIsl YCIIIIHOTO PO3BUTKY IUTHHHU.

L1 crTparerii BKJIIOYalOTh PI3HOMAHITHI TPEHYBaHHA Ta Irpu, CHPSIMOBAHI Ha
CTUMYJISIIIIO PO3yMOBO1 aKTUBHOCTI, MOJTIMIIICHHS 30CEPEIKEHOCTI,
3aram'siTOByBaHHs1, KOTHITUBHUX 3[10HOCTEN Ta KOMyHIKaTUBHUX BMIHb Y JITEH.

[CTOTHOO CKJIaJI0BOO AiSTLHOCTI KOPEKIIIMHOTO Me/1arora € ChiBmpaiis 3 0aTbKaMu.
[legaror noBigomMisie 6aTbkaM MPO YCIHIXM Ta JTWHAMIKY Y PO3BHTKY IXHIX JITEH, a
TaKOXX KOHCYJBTYE IX Yy IIOJO0 MailOyTHbOIO PO3BUTKY Ta MHIATPUMKU JIUTUHU B
JOMAIIHIX YMOBaXx.

CmiBmparis 3 0aTbKaMHi BUKOHY€E 3HaYHY (DYHKIIIIO y 3a0e3edeHH1 0e3nepepBHOCTI
MPOTpeCy PO3BUTKY JUTHUHU Ta MIATPUMII PE3yJIbTaTUBHOCTI TUIAHY BIIPAB.

Ipuxnaoui memoou HeupoIMHACMUKU 015 PO3BUMK) MOGHUX 30I0HOCMELL.

OauH 13 3aCTOCOBYBaHMX TMPUMOMIB HEHPOTIMHACTUKH JUISI  PO3IIMPEHHS
MOBJICHHEBUX MOXKITUBOCTEH — 1€ TPEHYBAaHHS apTUKYJIIALLII.

AptukynsuiiHe (i3uyHe TpEeHYBAaHHS MICTUTh y coOl BIpaBH, LUIb AKUX -
TPEHYBaHHS Ta PO3BUTOK OPTraHIB ApPTUKYISALIi. 3 BUKOPHCTAHHAM CHEHUPIYHUX
TPEHYBaHb Ta JIHIBICTUYHUX PO3BAl, IITU BHUBYAIOTh MPABWIbHY BUMOBY 3BYKIB Ta
MOETHAHb 3BYKIB Ta MIJBUILYIOTh Y3TOIKEHICTh PYyX1B MOBHOIO anapary.

BrpaBu Ha apTUKYASIiI0 CIPHUSIOTH PO3BUTKY MOBHOTO amapary Ui BUMOBH Ta
MIJBUILYIOTh THYYKICTh MO3KY, IO JTO3BOJISIE JITAM 3 MpoOJeMaMu B MOBHU 3HAYHO
MOKPALIUTH CBOi BMIHHSI TOBOPUTH.

JlogaTkoBUM COCOOOM, 110 3aCTOCOBYETHCS JUIsl TOKpAIIEHHA YMIiHb Y
CHUIKYBaHHI, € CIyXOBa CTUMYJIOIOYAa TMHACTHKA. 3 BUKOPUCTAHHSIM TPEHYBaHHS
CIIyXy JITH OCBOIOIOTH PO3PI3HEHHSI 3ByKiB MOBH, BII3HAIOTh PUTM Ta MEJIOAII0 MOBH,
0 CTpHUSE TONIMIICHHIO X HABHUYOK Y CIUIKYBaHHI Ta Ja€ MOXIIMUBICTH Kparie
MPUCTOCOBYBATUCSA Y CYCHIIbCTBI.

Meronuka  1HTETPOBAHOTO  APTUKY/SALIMHOTO  MIAXOMY  IPYHTYEThCA  Ha
3aCTOCYBaHHI1 apTUKYISALINHUX TPEHYBaHb Ta CHEUU(PIYHUX KECTIB PYK Ta MaJbIIiB,
K1 CTUMYJIIOIOTh LIGHTPU MO3KY, BIAMOBIJAIbHI 32 YCHY KOMYHIKAIIIIO.

['iMHacTUKa U1 pyK COpUsIiE PO3BUTKY Y3TOIKEHOCT] pyXiB Ta MOTOPUKH, & TAKOXK
MOJIIMILIEHHS MaM'sITl 30pOBOi Ta CiIyxoBoi. BoHa nomomarae mitaMm 3 mopyueHHSIMU
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MOBJICHHSI MMOKPAIIUTH BUMOBY, YCYHYTH HANpyry B M's3ax Ta 30LIbIIUTH TOYHICTh
PYXiB MOBHOT'O arapary.

3HAYYMIOI0 CKJIAJ0BOI0 MPAKTUYHUX METOMIB HEUPOTPEHYBAHHS 3 METOIO
VIOCKOHAJICHHS KOMYHIKQTHBHUX HABUYOK € TMepcoHami3oBaHui miaxia. Kokna
JTUTHUHA Ma€ CBOi yHIKaJbHI PUCH Ta BUMOTH, 1110 A0 TEMITy BUKOHAHHS BIIPAB, TOMY
BKpail BaXJTMBO PO3POOJATH 1HAMBIAYyadbHI TUIAHW Ta IAXOAHM, MPHCTOCOBAHI i
NEBHY JAWTHHY. 3PELITOI0, MPAKTUYHI MPUHOMH HEHPOJIHTBICTUYHOI TIMHACTUKH 3
METOI0 MOKpAIIeHHs] KOMYHIKATUBHUX HAaBUYOK IpalOTh 3HAYHY POJIb B KOPEKI[IHHO-
PO3BUTKOBOI JiSTILHOCTI KOPEKIIIMHOTO Meaarora.

Egexmuenicmo xombinosanoi npoepamu po36umky po3yMOSUX mMda MOBLEHHEBUX
30ibHOCmell.

[aTerpoBana nporpama po3BUTKY 1HTEJIEKTYaJIbHUX T4 MOBJIEHHEBUX 3/110HOCTEH,
110 0a3y€eThCsl HA BUKOPUCTAHHI METO/TY HEMPOTPEHYBaHHS, SIBJIsi€ COOO0I0 €(PEKTUBHUIMA
CIoci0 KOPEKIIHHO-PO3BUTKOBOI pOOOTH CHEIIaJbHOTO Meaarora, 1o 3aiMaeTbes 3
auThHOO. J[aHa mporpaMa OopieHTOBaHA Ha 3a0XOYEHHS KOTHITMBHHUX 3110HOCTEW Ta
M1JIBUIICHHS aKTUBHOCTI 1HTEJIEKTYaJbHUX Ta BEPOAIBHUX MPOIIECIB Yy AITEH PI13HOTO
BIKY.

Opna 3 OCHOBHHUX NPUYHMH €()EKTUBHOCTI IHTETPOBAHOI MPOrpaMu IMOJATaE B
00’€THaHHI TIAXOA1 A0 PO3BUTKY KOTHITUBHUX Ta MOBJICHHEBUX 3a10HOCTEl. Lls
mporpamMa MICTUTh PI3HOMaHITHI TPEHYBAaHHS Ta 3aBIaHHS, IO OXOIUIIOIOTH Pi3HI
CTOPOHH PO3BUTKY. KokHe 3aBHaHHS CIpHUsie€ CTUMYIIALIT KOHKPETHUX JUISTHOK MO3KY
Ta MOKPAIICHHIO 0COOIMBUX YMiHb.

Buxopucrtanus MeTO1B HEHPOTIMHACTUKH B paMKaX CIJILHOI MPOTpaMu JIororneaa
Ta TIICHXOJIOTa JEMOHCTPYE BHCOKY €(EKTUBHICTb Yy PO3BUTKY MOBJIEHHS Ta
KOTHITUBHUX (YHKIIN y mitei. [Iporpama He muie mokpariye MOBICHHEBI HABUYKH,
aje i Crpusie 3aralbHOMY 1HTEJIEKTYaJIbHOMY PO3BUTKY, MOKPAIIYIOUN SKICTh JKUTTSA
JiTel 3 0COOIMBUMU OCBITHIMU MOTpeOaMHu.

lIpoepama «Hetipoycniwnicmos»

@opmMat: 1HTErpaiisi HEWPOTrIMHACTUKH, JOTONEIUYHUX BIOpaB [Js PO3BUTKY
MOTOPUKHU, MOBJIEHHEBUX Ta TBOPYUX 3A10HOCTEH.

Merta: rapMOHIMHUN PO3BUTOK KOTHITUBHOI, MOTOPHOI Ta MOBJIEHHEBOI cep.

Tabmuns 1.
Micsanb Tema JisIpHICTD
IIPOBEACHHS
Bepecenb Beenenns y | - O3naiiomneHHs 3 OCHOBaMH
porpamy HEHPOTIMHACTUKH Ta ii 3aCTOCYBaHHSIM Yy
HEWPOTIMHACTUKHU po0OTI 3 AITHMU

- IlonsaTTs mpo HeMpOIUIaCTHYHICTH Ta il
3HAYYIIICTh JJII PO3BUTKY PO3YMOBHUX Ta
MOBJICHHEBHX 3010HOCTEN

- OcHOBHI MPUHIUITN Ta METOJU
HEUPOTIMHACTUKHU

- IlnanyBaHHs 1HIMBIAYyaJdbHOI poOOTH 3
KOYKHOIO JAUTHHOIO

226



PEDAGOGY
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

JKosrens — | BripaBu s - 3HANMOMCTBO 3 BIPABAMH, CHPSIMOBAHUMH
JIUCTOMAT PO3BUTKY YyBaru Ta Ha PO3BUTOK YBaru Ta KOHIIEHTpAIil
KOHIICHTpaIlii - Opranizainigs IrpoBUX Ta HaBYAJIbHUX

CUTyallili, IO CHPUAIOTH TMOKPAIICHHIO
yBaru Ta KOHIEHTparii
- Po3BuTOK  HABMYOK TUIaHYyBaHHS  Ta

caMoperyJsii
I'pynens — Bnpasu s - O3HalloOMJICHHS 3 BIPaBaMH, L0 CIPUSIOTh
JTFOTUI PO3BUTKY IaM'saTi Ta PO3BUTKY IaM'sITI Ta MUCJIEHHS
MUCJICHHS - IlpakTHka BUKOPUCTAHHS PI3HUX TEXHIK Ta
CTpaTerii Juisl MOKpallleHHs nam'saTi Ta
MUCJICHHS
- Po3BUTOK KpUTHYHOrO Ta  TBOPYOIO
MUCJIEHHS
bepesens - | BripaBu s - 3HaWOMCTBO 3 BIIPAaBaMH, CIPSIMOBAHUMU
KBITE€Hb PO3BUTKY MOBH Ta Ha PO3BUTOK MOBH Ta KOMYHIKaIlii
KOMYHIKaIlii - Tloninmenus aApPTUKYJIALIT Ta

(hOHEMaTHYHOTO CITYXY
- Po3BuTOK HaBHYOK  KOMYHIKaIii  Ta
collajJbHOI ajarTanii

TpaBeHb Or1iHka Ta | - IlpoBefaeHHA OINIHOYHMX 3aXOMIB JJIA
KOPEKIIis BU3HAYEHHS €(EKTUBHOCTI MPOTpaMu -
pe3yabTaTiB KOpeKIiss  poOOTHM  BIANOBIIHO  JO

IHIUBITYyAJIbHUX TOTPEO KOKHOI TUTUHU
- CkrnagaHHs TIACYMKOBOTO 3BITY PO
BUKOHaHY po0oTy

BucnoBku. BukopucranHs gaHoi mporpaMu B KOPEKIIITHO-PO3BUTKOBIM poOOTI €
€()eKTUBHUM 1HCTPYMEHTOM JJIsi I' PO3BUTKY KOTHITUBHHMX, MOBJIEHHEBUX 1 MOTOPHHUX
3a10HOCTEN  AiTel, OCOONMBO 3 KOMIUIEKCHHUMM TOPYIICHHSMH, 3a0e3Meuyroun
1HUBITyaJlI30BaHUM MIX1J1, IHTETPAIl0 JIOTONMEANYHUX 1 TICUXOJOTIYHUX METOJIIB,
CTUMYJIALIIO HEHPOIUIACTUYHOCTI MO3KY JUISL JOCSTHEHHS ONTUMAJIbHUX PE3YIbTaTIB Y
HaBYaHHI Ta comiam3aitii. [[porpama He nuile Mokpairye MOBJICHHEBI HABUYKH, aje i
CIIPHSIE 3arajJbHOMY 1HTEJIEKTYaJIbHOMY PO3BUTKY, TOKPAIYIOUH SKICTh JKUTTS JITEH 13
0COOJIMBUMH OCBITHIMH MOTpPEOAMHU.
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BIIKPUTI IH®@OPMAIIMHI PECYPCH B OITAHYBAHHI
YKPATHCBKOI MOBH SIK IHO3EMHOI

I'agpuiu Ipuna,
KaHIuIaTKa (PI0JOTIYHUX HAYK, TOTICHTKA,
XapkiBcbKuil HallioHANbHUN yHIBepcuTeT MucTenTs iMeHi L.I1. KotnspeBcbkoro

[TommynsipHicTh  BiAKpUTUX 1HPOPMAIIHUX pecypciB  (3aralibHOAOCTYITHHUX ),
30KpeMa THX, SKI OpIEHTOBaHI Ha IIJBUIIEHHS PIBHS T'PaMOTHOCTI HaCEJICHHS,
0013HaHOCTI y cdepl KyJIbTypH i MUCTEIITBA, HA ChOTO/IHI € TOCUTh BUCOKOIO. [TnbHa
yBara CBiTy 0 YKpaiHH, YKpaiHCbKOi MOBH Ta YKPaiHCbKOIO MUCTEIITBA CIIPUSE e
IHTEHCUBHIIIOMY  PO3BHUTKOBI  HAIllOHAJIBHO-OPIEHTOBAHOTO  1H(OPMAIIHHOTO
CErMEHTY B IHTEPHET-TIPOCTOPI.

Biakputi OCBiITHI W HAyKOBI pecypcH — Ii¢ IMIHUPOKUN CHEKTp iHhOopMaIliiitHuX
MPOJIYKTIB Ta MOCIYT, SIK1 JOCTYIHI JIJIsl BCIX KOPUCTYBauiB 0€3KOIITOBHO Ta 6€3 Oyb-
AKX OOMEXeHb. BiTKpuTI OCBITHI pecypcu CKIaaloTh OKpeme MmoHATTS — Open
Educational Resources — OER. Ile ocBiTHI 3ac00H, 10 SIKHX € IMOBHICTIO BiJIKPUTHIA
JOCTYI 3aBJSKH O€3KOLITOBHIM JIIIEH311 a00 NEepPEeBEAEHHIO iX Y CyCIUIbHE Hal0aHHs
Ta CTBOPEHHS JOCTYIy J0 HHUX 32 JIONOMOTOK0 1H()OpMALIWHUX 1 KOMYHIKAI[lHHUX
TEeXHOJIOT1M. JI0 OCBITHIX Ta HAYKOBUX BIJIKPUTHUX pECYpCIB HajiekaThb OCBITHI
maaTGopMu, HAYKOBI CXOBHINA, €JIEKTPOHHI O10JI0TeKM Ta apXiBu, 0a3u JaHUX,
apxiBH1 MaTepianu Ta 6arato iHmoro [1].

MeToto HalIoi pO3BIAKY € OKPECICHHS MPOAYKTUBHOCTI BUKOPUCTAHHS BIAKPUTHX
iHQopMaIIiHUX pecypciB [JIi BHUBUCHHS YKpaiHChKOI MOBHU SK 1HO3EMHOI
3100yBauaMu MY3WYHHUX cremiaigbHocTei. Cepen  BIIKpUTUX  1HGOpMAIITHUX
pecypciB, SKi CHOPUATUMYTh (OPMYBAaHHIO Ta BJOCKOHAJIEHHIO YKpaiHOMOBHOI1
KOMYHIKaTHBHOI KOMIIETEHIIII 1HO3eMHHUX 3700yBauiB MYy3WYHUX CHEIIaTbHOCTEH,
BapTO BUJIIJIUTH MOBHOOPIEHTOBAH1 OCBITHI pECYPCH, 10 Oe3mocepeHbO CTBOPEHI IS
OTMaHyBaHHS YKPaiHChKOi MOBH, Ta PECypCH, OCHOBHOIO METOIO SIKUX € iH(HOpMYBaHHS
JIIOJICTBA MPO TPAAMIIIT Ta CyYacH1 TEHACHIIT YKPAiHChKOT My3UYHOI KYJIBTYPH.

J1o MOBHOOPIEHTOBAaHUX BIJKPUTUX 1HPOPMALIHUX PECYPCIB, SIKI CTBOPEHI caMe
uist 3700yBayiB BMILOI OCBITU W MOXYTh OyTHM BHUKOPUCTaHI SK Ha ayJAUTOPHHUX
3aHATTSX, TaK 1 M1 YaC CaMOCTIHHOT poOOTH, MOXHA BIIHECTH MIAPYYHUKH, HABYAJIbHI
MOCIOHUKH, 301pHUKH 3aBJaHb, NPO(]ECciitHO Opi€HTOBaH1 CIOBHUKHU, JOCTYI 10 HUX
MOXHa OTPUMATU Yepe3 CEJICKTPOHHI OIOMIOTeKHM Ta peno3uTapii TpaauIiiiHUX
o0i0morexk  (penosurapiii  6i6mioreku  XHYM  imeni  LILKotmsapeBcekoro
https://repo.num.kharkiv.ua/home).

Jlo Bimkputux 1H(MOPMAIIHHUX OCBITHIX PECYpPCiB, SIKI OPIEHTOBAaHI HA HIUPOKY
ayJUTOpIiIO, 1 MOXYTb OYTH BHUKOPUCTAaHHI 1HO3EMHHUMH 3700yBauaMu IIiJl 4ac
CaMOCTIHHOT poOOTH MPOTATOM CEMECTPY Ta JUIsl BIOCKOHAJIEHHS KOMYHIKaTMBHHX
HAaBUYOK y KAaHIKYJISIPHUW MEp10J, MOXHA BIIHECTH OCBITHI matgopmu («E-MoBay,
«Duolingo», «Speak Ukrainiany), oceithi mpoextu («Mosa — JIHK Harii», «€nuHi»,
«HaBuaii ykpaincbkoro», «CydacHa ykpaiHcbka MoBa» (OcBiTHIM xab micta Kuea)
TOINIO), OHJIAWH-KYpPCH 13 HaBYAJIbHUMHU MaTepiajamu, MPAKTHYHUMHU 3aBIaHHSIMU,
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Tectamu, ooroBopeHHsmMu («MoBuTu», «YkpaiHcbka 3a 27 ypokiB» (Ha miatgopmi
oHnaitH-kypciB Prometheus), «I"pamatnynuii Kypc ykpaiHCbKOi MOBH», «YKpaiHChKa
MoBa» (ocBiTHIM npoekT «Education Era») Tomo). 3a3HadeHi pecypcu Opi€HTOBaHI Ha
pi3HUN piBeHb BOJOAIHHS YKPAiHCHKOIO MOBOIO W JO3BOJISIOTH MPAIIOBATH HaJ
YAOCKOHAJICHHSIM P13HUX MOBHUX HaBUUYOK, TOHOBUTH paHillie 3100yTi 3HAHHS, 3HAUTH
BIJIMTOBI/II HA TUTAHHS 3 OKPEMHUX MOBHUX T€M, 00paTH IHTEHCHUBHICTh pOOOTH TOIIIO.

MO>JIHMBICTh MOEAHATH CIIYXOBE Ta 30pPOBE CIPUNUHATTS KOMYHIKATUBHOI CUTYaIIii
HaJal0Th HAaBYAJIbHI BiJI€O, Kl aKTHBI3YIOTh MHUCICHHS, MIJIBHUINYIOThH Ii3HABAIBHY
TUSJIbHICTD, COPUSIOTH 3allaM’TOBYBaHHIO 3aBJSKH CTIHKHUM oOpaszam, eMOIIiHOMY
CHPUMHATTIO MaTepially, 30KpeMa Bifeoypoku «Jlaiidxak ykpaiHCbKOIO» (IIPOEKT
tenekanany «CycninbHe. HoBunmy») Bimeoypoku Studia Tutoria, «Excmnpec-ypoku
Onexcanapa ABpameHka» (TIPOeKT Tenekanany «1+1»). OnrtumanbHa TPUBAICTh Ta
CEpIMHICTh IMX BlJeOMaTepialiiB CHPUSIIOTh aKTHUBI3alii 1HTEpecy 3100yBadiB [0
HaBYaHHSI.

Jlns 3100yBaviB, sIKI BIIEBHEHO KOPHUCTYIOThCS YKPaiHCBKOI MOBOIO CTaHYThb Y
HAroji cherianeHi pecypcu (miHrBicTHUHHMEA Kopmyc «Mova.info», mporpama-
KOPEKTOp TpaBomucy ykpaiHcbkoi MoBu  «LanguageTool», «CmoBoTBip»,
«YKpaiHChKHil TpaBonuc», «TpeHaxkep 3 MpaBOMKMCY YKPaiHCbKOT MOBHU» (OCBITHS
miatpopma «Buumo»), «TiaymauHuid CIOBHMK YKpaiHCBKOi MOBHU», «CIOBHUK
CKOpPOYEHb YKpaiHCbKOT MOBW», «IIpaBuibHO-HENPaBWIbHO. [JJOBITHUK YKPaiHCHKOTO
CIIOBOBXXMBAHHS», «AKaJAEMIUHUN TIyMauHUWA CIOBHHUK», «CIOBHUK I1HIIIOMOBHHX
CJIIBY» TOIIIO).

VYce gacrime 3100yBadi BUINOI OCBITH HABYAIOTHCS 3a JOMOMOTOI0 MOOUIBHHX
3aCTOCYHKIB, OCKUIBKH 11€ PO3IIMPIOE MOKIUBOCTI BUOOPY MICIIS Ta Yacy HaBYAHHS.
Ha croronni € 7ocuTh BeIMKa KIIbKICTh MOOUTBHUX 3aCTOCYHKIB, IO CIIPSIMOBaHI Ha
OMaHyBaHHS yKpaiHChKOi MOBH («Bummo 1 rpaemo», «IIpocTto BUITH YKpaiHCBKY»,
«BuBuaiiTe yKpaiHCbKy MOBY» TOILO), MAaEMO i MOBHOOPIEHTOBAaHI pecypcu B
coliaapHuX Mepexax (0e3komroBHa miargopma « LTy (PelicOyk), «CrnoBa 1o Hac
30arauytoth» ((peicoyk).

OxpecieHl pecypcd HaJalThb MOXIMBICTH 300yBaueBi (CaMOCTIHHO Ta/abo 3
ypaxyBaHHAM pPEKOMEHJIAIli BHUKJIaJadya YKpaiHChKOI MOBHM SIK 1HO3EMHOi) oOpaTu
3pyuyHuid  popMar poOOTH, CKOPUTYBAaTH I1HTEHCHUBHICTh OIAHYBaHHS IEBHOI
TEMH/HANpaLOBaHH MOBHOI HaBUYKH, NMEPEBIPUTH CBOI 3HAHHSA, 0OpaTH 3aBIAHHS
BIJIMOBIJTHO 710 37100yTOr0 PiBHSA BOJIOAIHHS YKPAiHCHKOIO MOBOIO, 00paTH pecypc 3
ypaxyBaHHSM BJIACHUX YMOA00aHb, METU Ta MIAXOAY A0 3A00YTTS OCBITH TOILO.
Benukwuit nmepesik BIIKpUTHUX OCBITHIX PECYpPCiB JJisi OTIAHYBAaHHS YKPaiHChKOI MOBH/
YKpaiHChKO1 MOBH SIK IHO3EMHOI 3HAXOJJUMO Ha CTOPIHII YITOBHOBAXKEHOTO 13 3aXUCTY
Jiep kaBHOT MOBH 3a TOKJIWKaHHSIM: https://mova-ombudsman.gov.ua/onlain-resursy-
tablytsia Ta Ha cropinii HarionansHOi mmaTtdhopMu 3 BUBUEHHS yKPaiHCHKOI MOBHU
MiHictepcTBa KyJIbTypu Ta i1H(OpMALIWHOI MOMITHKKA YKpaiHM (Ha CHOTOAHI —
MiHicTepcTBa KyJbTYpH Ta CTPATETIYHUX KOMYHIKaliil YKpaiHM) 32 MOKJIMKAHHSM:
https://speakukraine.net/#project.

[loenHanHs HaBYaJIbHUX MaTepialiB 3 YKpaiHChKOI MOBH SIK 1HO3E€MHOI1
(IHTEepaKTUBHUN KypC, TEKCTH AJI1 YATAHHSA, ayJIIOBaHHS, TECTH) 3 1HPOPMALIIEIO TTPO
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VYkpainy Ta yKpaiHCBKY KyjibTypy (peajbHI Ta BIpTyajibHI HaBUYalibHI TMOJOPOXKI,
€THOMAaNCTEPHS, aHOHCH CYyYaCHHMX Ta KIIACHYHUX YKPATHCHKUX (PLIbMIB), 3HAXOAUMO
B OCBITHbOMY MPO€EKTI MIKHAPOJHOTO IHCTUTYTY OCBITH, KYJbTYpH Ta 3B’SI3KIB 3
niacioporo «Kpok 1o Ykpainu» (https://krok.miok.lviv.ua/uk/students/), iioro moxxna
BUKOPUCTOBYBAaTH M $K OKPEMHI BIIKpUTHUH OCBITHIA pecypc 1 B TMO€AHAHHI 3
MiAPYYHUKAMH BIATOBITHO 70 PIBHIB BOJIOAIHHS YKPAiHCHKOIO MOBOIO.

BuBueHHI0O  yKpalHCBbKOI MOBHM  1HO3EMHHMH  3700yBadaMd  MY3UYHHX
CHeLIIbHOCTEH CIYTyIOTh 1 BIAKPUTI 1H(QOpMAIliliHI pecypcH, sIKi OpIEHTOBaHI Ha
iH(popMyBaHHS JIIOACTBA MPO TPATUIIIT Ta CydacHI TEHACHIT YKpaiHChKOT MYy3UYHOL
KyJbTypu (IIporpamu 3arajbHOYKpaiHChbKOTO TenekaHainy «CycninbHe. KynbTypay,
MUCTEIBKI IIPOEKTHU XHYM IMeHI1 [.IL.KoTasipeBCbKOTO —
https://sites.google.com/view/hnum-
art/%D0%BF%D0%BE%D0%B4%D1%96%D1%97).  3anexno Bix  oOpaHoi
MY3UYHOT CHEIadbHOCTI, YMOJA00aHb 1 3alllkaBliieHb 3700yBadl 3BEPTAIOTHCS 1O
BIIKpUTHX 1H()OpPMALIHUX pECypCiB AJIA MPOCIYXOBYBAHHS YKPAiIHCHKUX HApOIHUX
MICEHb, TBOPIB YKPAIHCHKUX KOMIIO3UTOPIB, BUCTYIIB BUAATHUX OIEPHUX CIIIBAKIB,
MY3UYHUX KOMIO3UIINA Cy4YaCHUX BIJOMHX BUKOHABIIB, OTPUMaHHs 1HQOpMaLIi Mpo
1CTOPII0 YKPATHCHKOI MY3WYHOI KyJIbTYPH, TPO Cy4aCHI My3U4H1 TEHAEHII11, 10 CIIPHSIE
(OopMyBaHHIO IHIWBIIyaJlbHUX MHCTELBKUX YyNOJ00aHb 1 BOJHOYAC CIYIye
PO3BUTKOBI HAaBUYOK ayAllOBaHHs, 30arayye CIOBHHKOBUM 3arac, aJke Il pecypcH
MICTATh AQyTEHTHYHI MOBHI Marepiaj, UIIOCTPYIOTh OCOOJMBOCTI MOBHOTO
CepeIOBUILIA.

TakuM yumHOM, MiJl YaC BUBUEHHS YKPaiHChKOI MOBH SIK 1HO3€MHOi, 30KpeMa Ha
PIBHI CaMOCTIHHOT pOOOTH, TMPOAYKTUBHUM BHUAAETHCS BUKOPHUCTAHHS BIJKPUTHUX
OCBITHIX MOBHOOPI€HTOBaHUX 1H(GOPMAIIMHUX PECypciB, BUOIP SIKUX 3YMOBIIOETHCS
K 00’ €KTUBHUMU (HAIpaIlOBaHHS MEBHOI MOBHOT HaBHUYKH, 30araueHHsI JIEKCUYHOTO
3amacy Toulo), Tak 1 Cy0’€KTMBHMMU YMHHHUKaMu (3100yBad oOupae pecypc 3
ypaxyBaHHSM CBOTO PIBHSI MIATOTOBKH, 3pDYYHOCTI BUKOPUCTaHHSA, opMaTy MOJaHHS
iHdopmamii  TOWIO),  MIO IHAUBIOyali3ye  HaB4yaHHsi.  PobGora 3
MUCTEUbKOOPIEHTOBAHUMHU  YKPAaiHOMOBHMMH  BIAKPUTUMHU  1H(DOpMaLiiHUMU
pecypcamu cripuse (axoBiii MIATOTOBII ¥ BOJHOYAC CIYTry€ BIOCKOHAJICHHIO
YKpPaiHOMOBHOI KOMYHIKaTMBHOI KOMIIETEHLII My3HKaHTa-1HO3eMLsl. Bukopuctanus
BIIKpUTHUX 1HQOpPMaLIMHUX PECypCiB € BUMOIOIO 4Yacy il BOAHOYAC BUOOPOM CaMUX
3100yBayiB, OCKUIBKM Taki pECypcM MaroTh HHU3KY TIepeBar: JOCTYITHICTb
(6€3KOIMTOBHICTh, MOXJIUBICTh MepeOyBaTH B Oyab-sKiid KpaiHi), THYyYKICTh (Yac,
Micile Ta 3acid BHUKOPHCTaHHS OOMpaEe KOPUCTYyBad) Ta BIAKPHUTICTH (MOXKJIMBICTH
ajanTyBaTH Ta nepeaaBaTu iHpopmarliito). OKpiM TOro, KOMOIHYBaHHS PI3HUX THIIIB
BIIKpUTHX 1H(HOPMAIITHUX PECYPCIB Il BUBYEHHS YKPATHCHhKOI MOBH SIK 1HO3EMHOI
JI03BOJISIE TIPAIFOBATH HAJl YIOCKOHAJICHHSIM PI3HUX MOBHHUX HAaBHUYOK Ta TIPodeciitHo
pPO3BUBATHCS.
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BIPOBAJKEHHS NEJATOI'TYHUX TEXHOJIOI'IA Y
POBOTI BUXOBATEJIA 3AKJIAY JOIKIJIBHOI
OCBITH

I'agpum Ipuna BosionumupiBHa,

JOKTOp MEJaroriuHux Hayk, nmpodecop kadeapu Teopii i METOUKN BUKIIATaHHS
IPUPOTHUIO-MATEMATUYHUX JUCIIHILTIH

y JOLIKIIBHIN, TOYaTKOBIH 1 CrieliaibHIi OCBITI

XapkiBChbKHI HallloOHaNbHUN niefaroriuyauil yHisepcuret iMeHi I'.C. CkoBoponu,
Yxkpaina

XoJaroodina Ounexkcanapa Y cTuHiBHA,

KaHJIUJIAT eJarorivHux HayK, JOIEHT,

TOIEHT KadeIpu Teopii, TEXHOJOT1H 1 METOAMK JOIIKIJILHOI OCBITH
XapkiBChKHM HalllOHATBHUHN TieAaroriuanii yuiepcutet iMeHi I.C. CxoBopoau,
VYkpaina

CyyacHa JONIKIJIbHA OCBITa MOTPeOye€ OHOBIIEHHS 3MICTY OCBITHBO-BUXOBHOTO
npouecy. Ilegaroram BaKJIMBO BpaxOBYBAaTH Ta MiJABUILYBATH SIKICTb OpraHi3arli
JAHOTO HAMpsiMy poOoTH. Tomy CIij] yIOCKOHATIOBATH BIPOBAHKEHHS PI3HOMAHITHUX
dbopM, METOJIB, TEXHOJOTIM CTOCOBHO HAyKOBHX 1/€H, Cy4YacHUX I1HHOBAaIITHUX
miaxomiB. Teopiss Ta METOAMKA BHUKOPHUCTAaHHSA 1HHOBALIMHUX MEAaroriyHUX
TEXHOJIOT1H Mae OyTH CIpsMOBaHa Ha PO3BUTOK JIOIIKIIBHKKA Ta Tiefarora [2].

CyyacHuM 3aBJIaHHSM I[€JaroriB 3akjaAy AOLIKUIBHOI OCBITM € BHOIp THX
MeToaiB 1 (opM opranizamii poOOTH 3 IThbMH, BUKOPHUCTAHHS IIEJAroriyHUX
TEXHOJIOT1H, AK1 BIIMOBIAIOTh MOCTABICHIN METI PO3BUTKY OCOOMCTOCTI.

BianmoBigHO 10 3MiH CyCHIILCTBA Y CydYacHINH OCBITI 3MIHIOIOTBCS MIIXOJU O
HaBYaHHS Ta BUXOBAaHHS HITEH JOMIKIILHOTO BIKY. 3p0O3yMiNo, IO KOXXKHA JWTHHA,
MOYMHAIOYM 3 JOMIKULISA, € YJICHOM CyCHUIbCTBA. Y II€M Yac 3aKIafaroThCi PUCH
Cy4YacHO1 JIIOJJUHU 3 HECTAaHJAPTHUM TBOPYUM MUCJICHHSM, CBOEPIIHUM OauyeHHSIM
cBity. KitouoBUM 3aBIaHHSM TIEIaroriB € BUXOBAaHHS 370pOBOI JUTHHHU, Yy SKOI
(bopMyIOThCS HEOOX1HI KUTTEBI PUCH XapakTepy. OCBITHI T€XHOJOTI JOIIKUIBHOI
OCBITH CHPSIMOBaH1 Ha TBOPYMI MOTEHLIAT 1 peai3ylOThCsl BOHU Yepe3 NMeAaroriuty
TBOPYICTh HACTABHHUKIB [2].

Y Ham 4ac BIOPOBAIKYEThCA 0araTo OCBITHIX TEXHOJOTiIM. BoHuM MaroTh
CBOEPIHY CTPYKTYpPY y LIEHTP1 SKUX 32 3MICTOM OCBITHHO-BUXOBHOI'O IPOIIECY €
TUTAHA Ta 1i OCOOMCTICHMM pPO3BUTOK. Ilemaroriyni TEXHOJIOTiT B OCHOBHOMY
BIIPOBAKYIOTHCS 3 HABUAHHSA P1HOI MOBH, YUTAHHS, MATEMATUKH, MTI3HAHHS CBITY Ta
HABKOJIUIITHBLOTO CEPEIOBUIIA, TPUPOAH, (HDI3UIHOTO PO3BUTKY, MATIOBAHHS, MYy3UKH,
KOHCTPYIOBaHHS TOIIIO.

BukopucranHs menaroriyHuX TEXHOJIOTIM B IOMIKIJIBHINA OCBITI TPYHTYETHCS HA
dbopmyBaHHI OE3MEYHOTO OCBITHBOTO CEPEIOBHINA, SIKE CIPsSMOBaHE Ha (hI3UYHMUIA,
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JTyXOBHUH, TICHXOEMOIIWHUM PO3BUTOK, 30EpEKEHHS 3I0pPOB’S, BIAMOBIAHOI
MIKOCOOMCTICHOT B3aeMOJIIT TITEH, OATHKIB 1 BHXOBATEIIIB.

Y HayKOBO-METOAMYHIN JITEpaTypi PO3KPUTO CYTHICTh 3MICTy TOHSTh
MearoriYHNX TEXHOJIOTIH, MTPOIIOHYETHCS iX PO3MAITTS, BU3HAYAIOTHCSI OCOOTMBOCTI,
BHUIIM. 3a TUIAKTUYHUMU YMOBaMH OYIy€TbCsSI CTPYKTYpa, METOAMKA 3aCTOCYBAaHHSI,
neAaroriyHl NpUHOUNU (YHKIIOHYBaHHS, YMOBM Ta YHMHHHUKH BIPOBAKCHHS B
OCBITHI! PO3iJ1, PO3YMIHHS BaXJIMBOCTI Ta iX 3HAUYCHHS Y POOOTI 3 JOMIKITHHUKAMH.
B ocHOBY Oynp-sikOi TIeIaroriyHoi TEXHOJIOTIT TOKJIaJeHO TyMaHICTHYHI 1fei.
BaxxnuBuM € CTBOpEHHS CHPUSATIMBOI aTMOC(hEpH 1]l YaC BUKOPUCTAHHS OYIb-SIKUX
NearoriyHuX 11e. Y ciBIpalll BUX0BaTeNs 3 IThMU BPaXOBYIOThCS 1HIUBITyalbHI
Ta BIKOB1 0COOJIMBOCTEH BUXOBAHIIB (Opi€HTAIliA HA CIOCIO MUCIICHHS, YSBY, yBary,
BMIHHS BUCJIOBJIFOBATHCS ). ABTOPCHKA i71esl Ma€ MATPYHTS aKTOPChKOI MalCTEPHOCTI,
BUpA3HOI MOBHU, SIK€ IMMOOYyJIOBaHE HA AWJAKTUYHMX MPHUHIMIAX MPOOJIEMHOCTI,
MOIIYKY, AOCIIAY. 3a TAKUX YMOB JIITH MPOSIBISIOTh aKTUBHICTh, O3HAKH TBOPYOCTI,
BJIaCHY 1HII[IaTUBY. BuxoBaTenb aKTHUBHO 3a0XO4Yye€ AITEH O Mparl, JAONoMarae im
pO3KpHUBaTHCs Ta po3BuBatucs [1, 23 c.].

Bubip ynpoBajyKeHHS TEXHOJIOTIH 3aJeXUTh BiJ 1HTEPECIB, OCOOUCTICHHX
AKOCTEH, ICUXOJIOTTYHOTO HACTPOIO, YSABJICHHS PO MPU3HAYEHHS 00paHO1 TEXHOJIOT ],
dbopM 1 MeTO/I1B, pO3B’sI3aHHSA OCHOBHUX 3aBJlaHb, 32 SIKMX iX peajizallis Ha 3aHATTSIX
Oyne HallOuIbll €PEeKTUBHOIO Ta ONTHUMalIbHO BUKOHAHO 3a yacom [3, 180 c.].
[lenaroriyHa TEXHOJOTIA MICTUTh y €001 Ti 3aco0u, sSKI MOXYTb MOTHUBYBATH,
aKTHUBI3yBaTH, (POPMYBATH JISIIbHICTD JIITEH.

3’sCOBaHO, 10 Cy4YacHa JIONIKIIbHA MeJarorika OpieHTY€eTbCs Ha 3HAYHUN BUOIp
Ta MPOMO3HUIIIT II0JI0 OCBITHIX TEXHOJOTIH, SKI MOYKHa BUKOPHUCTOBYBAaTH y PoOOTI 3
JTITbMH JOIIKUJIBHOTO BiKy. TOMy MU BBa)kaeMo, 1110 TIe/IaroTi4H1 TEXHOJIOTIi B CHCTEMI
OCBITH TIPEJCTaBIISIIOTh SKICHO HOBHHM e€Tam B3aeMOMIl ¥ PO3BUTKY HAyKOBO-
MEeJaroriyHoi TBOPYOCTI, MPOLECIB 3aCTOCYBaHH i1 pe3ynbTariB. PoboTa BuxoBaresns
Mae 3/IMCHIOBATUCS B OCBITHIN, pO3BUBAJIbHIN, BUXOBHIM, METOIUYHINA POOOTI, siKa
OpIEHTOBAHA Ha peasi3allilo NPUHIUIIB F'yMaHI3My A0 JiTEH.
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METO/IMKA BUKJIAJTAHHS TA 3AIIKABJIEHHSI
YPOKIB [IPUPOJTHUUYOI'O LIUKJTY JJIS1 AJTb®A
MMOKOJITHHS, SIKUW IHHOBAIIMHUHA OIAXII 10
HABUYAHHSI

Kpacoscbkuii Biaaguciaas CepridioBuy

I'pyma I1b — 43

dakyIbTeT MPUPOJHUYNX HAYK Ta MCHEIKMEHTY

[TonTaBchKUi HalllOHAIBPHUHM TIearoriyHui yHiBepcuteT iM. B. I'. Koponenka

B ymoBax CTpIMKOro TEXHOJIOTIYHOTO PO3BUTKY Ta TJI00ANbHHUX 3MiH, IO
BILUIMBAIOTh HA BC1 c(hepu KUTTA, CUCTEMA OCBITH MEPEKHUBAE e€Tamn TpaHchopmaiiii.
3pOoCTaHHS MOJIOIOTO TIOKOIIHHS, SIKE AKTUBHO B3a€EMOJIIE€ 3 HOBITHIMH TE€XHOJIOTISIMU
Ta iHQopMaLITHUMU MIOTOKaMU, BUMarae KapJIMHAJIbHUX 3MiH y M1JIX0/1aX 10 HAaBYaHHS
Ta BUXOBAaHHsI. Anb(pa-MOKOMHHS - HITH, Hapo/xkeHl micias 2010 poky - Bxke 3
PaHHBOTO BIKY BXOIATh Yy CBIT UU(POBUX TeXHONOTrH. BOHM € chnpaBxHIMH
uudpoBUMU a0OpUTEHAMU, SIKI BMIIOTh HpPAIlOBATH 3 TapKETaMH, IJIaHIIETaMH,
cMapThoHaMU Ta IHIIMMH EJIEKTPOHHUMH TPUCTPOSIMHU, LIO CTAJIM HEBLA'€MHOIO
YACTUHOIO IXHBOT'O MOBCAKACHHOTO KUTTS. 3 OIJISAAY Ha Il 3MiHH, CUCTEMA OCBITH Ma€e
OyTHu ajanToBaHa O HOBUX peasiiif, H00 He JMIle NepeIaBaTh 3HaHHS, a i 3aJlydaTu
MOJIO/Ib 10 TIIMOOKOTO PO3YMIHHS CKJIaJHUX KOHIIEMIiH, 0COOJMBO B TaKUX rally3sXx,
SK MPUPOJHUYI HAYKH.

[Toxomninas Anbda, sike 3pocTae B OTOUYEHH1 TEXHOJIOT1i, BXKE 3MaJIEUKy OMaHOBYE
HOBITHI IIU(POB1 MPUCTPOi Ta JOJATKHU. J{ITH LILOTO MOKOIIHHS MalOTh BUCOKHI PIBEHb
TEXHOJIOTIYHOI TPaMOTHOCTI, TOMY TPaAMIIIiHI METOIM HABYaHHS, 3aCHOBAHI Ha
KJIACUYHUX MIAX0AaX /10 Iepenayl 3HaHb, YaCTO HE MOXKYTh IPUBEPHYTHU IXHIO yBary.
Jist Toro, mo0 3aly4duTH YYHIB 10 BHUBYEHHS NPHUPOJAHMYMX HAYK, HEOOX1JHO
IHTErpyBaTl HOBITHI LU(POBI TEXHOJIOTIi, SKI € HEBIJI'€MHOI0 YAaCTHHOKO >KUTTS
cydyacHux mitei[1].

OnnuM 3 Hale()eKTUBHIMIMX METOJIB € BUKOPHUCTAaHHS MOOITBHUX JOJATKIB,
BIpTyaJIbHUX JabopaTopid, I1HTEPaKTUBHMUX JOWIOK Ta oHaaiH-matdopm. Il
TEXHOJIOT1i MOXKYTh TpaHC(HOPMYBATH HABYAIBHUI TIPOLIEC, 3pOOMBIITN HOTO HE JUIIIE
IiKaBimuM, ane ¥ edpexkruBHimmMM. Hanpuknan, BipTyaibHi jgabopaTopii 3 XiMmii 4u
G13UKH T03BOJISIIOTH YYHSIM HPOBOJUTH €KCIIEPUMEHTH, HE BUXOASUM 3 KJacy, IO
3HaYHO PO3IIMPIOE MOXKJIMBOCTI HABYAHHSL.

BipryanbHi ekcnepuMEHTH Ta CHUMYJILII JO3BOJIAIOTH [JITAM HE JIMIIE
CIIOCTEpIraTH 3a MPOLIECAMM, SKI BOHU BUBYAIOTh, ajie il OpaTu akTUBHY y4acTb Y
nociipkeHHsax. Hanpukiaa, 3 xiMii y4yHI MOXYTh 3MIHIOBATH YMOBHU peakiliii abo
KOMOIHYBaTH Pi3HI PEYOBUHU, CIIOCTEPIralOyu 3a pe3yJibTaTaMu iXHbO1 B3a€MO/IIi. 3
(13UKHM BOHH MOKYTh ITPOBOJIUTH CUMYJISLIT 3aKOHIB pyXY, IPaBiTallli YU €JIEKTPUIHUX
SBUII, IO JOMOMarae Kpamie 3pO3yMITH CKJIaJHlI TEOPETUYHI KOHIICMIli dYepe3
MpaKTUIHUN JOCBII[2].
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[HTEpaKTUBHI JOIIKHU, Kl YMOXJIUBIIOOTh TUHAMIYHI JEMOHCTpaIlli Ta poOIsITh
YPOKH OUTBI 1HTEPAKTUBHUMHM, TAKOXK MAIOTh BEIMYE3HHN MOTEHITIAN Y BHKJIAIaHH]
MPUPOTHUYHX TUCIHUILTIH. BOHM 03BOISIIOTH Bi3yasli3yBaTh CKIaAHI MPOIECH, TaKi K
oOepTaHHs TUIAHET, KPyrooOir BoaW B mHpupoai ab0 HaBITh MEXaHI3MHU XIMIYHHX
peaxiiiif, Jarouu 3MOTY YYHSAM MO0AUUTH peasibHI MPUKIAIN TOTO, PO 110 WAETHCS B
Teopli.

Kpim TOro, onnaitH-minatdopMu HanalTh AOCTYN JO PECYypcCiB, AKI MOXYTb
CJIyTyBaTH OCHOBOIO I TOJAIBIIOrO BUBYEHHS Marepiaidy al0o JJii BUKOHAHHS
NpakTUYHKUX 3aBlaaHb. IlmaTtdopmMu 1711 BUBUEHHS MaTeMaTHKH, (BI3UKH, XiMmii Ta
OloJiorii, sKi MICTATh BOYJOBaHI I1HTEPAaKTHUBHI BIIPaBH, BiA€O, TECTH Ta IrpH,
JIOTIOMAararoTh yYHSIM Kpallle 3acBOITHM Marepiai 1 poOJsTh HaBYaHHS I[IKaBUM Ta
1HIMB1AYaJIbHO M1110paHuM.

[udpoBi TEexXHOJOTII TaKOX CTBOPIOIOTH MOXJIMBOCTI JJisi CIIBOpalll Ta
CHUJIKYBaHHS MK YUHSIMHU, 1110 € BOXXJIUBUM aCMEKTOM PO3BUTKY COIIAJIbHUX HABHUUOK
Ta HaBUYOK poOOTHM B KoMaHi. CTyIEHTH MOXYTh TpAIOBaTH HAJ CIUIBHAMHU
MIPOEKTaMU Yepe3 OHIaH-TUIaTGOpMHU, OOMIHIOBATHCS 1I€IMH Ta CTBOPIOBATH TPYNH
TS BUPIIICHHSA 3aB/IaHb, 110 HE JIMIIE ToTIoMarae iM 3aCBOIOBATH HAYKOB1 3HAHHS, a U
PO3BHUBATH HEOOX1/IHI KOMIETEHIII1 111 MailOyTHBHOI podeciiinoi kap'epu[3].

Sk Hacmimok, iHTerpauis UU(POBUX TEXHOJOTIM Ta 1HTEPAKTUBHUX IJIAaT(OpM
POOUTH YPOKHU MPUPOAHUYMX HAYK OB IIKABUMU, TOCTYITHUMHU Ta 3p03YMUTUMHU IS
Anwda-nnokoninus. lle cnpusie He nuIe 3aCBOEHHIO TEOPETUYHUX 3HAHB, a i PO3BUTKY
TaKUX BaXJIUBUX HABUYOK, SIK KPUTUYHE MUCIEHHS, TBOPUMMA MIAX1J O BUPIIICHHS
po6JieM Ta BMIHHS IPAIfOBaTH B KOMaH/I].

[ToxomninHs Anbda 3pocTae B €MoxXy MOCTIMHUX 3MiH Ta TIO0ATbHUX BUKIIMKIB,
TaKMX SK 3MiHa KJIIMaTy, 3pOCTaHHs 3a0pyJHEHHS HaBKOJUIIHHOTO CEpPEeOBHIIIA,
colliaJibHa HEPIBHICTh Ta TEXHOJIOTIYHI1 3pyIieHHs. L{e MOKOoiHHS aKTUBHO IITyKa€ CEHC
y TOMY, III0 BUBYAE, MPArHy4YX HE JIUIIE 3100yTH 3HAHHS, a i 3p03yMITH, K I1i 3HAHHS
MOKHa 3acTocyBaTH Ha mpakTulli. CamMe TOMy TpOEKTHE HABUYaHHS € OCOOJIHMBO
e(eKTUBHUM y (OpMYBaHHI IHTEpECy [0 NPUPOAHUYMX HAYK y TNPEICTABHHKIB
MOKOJIiHHS Anbda.

[IpoekTHE HaBYaHHS, OpPIEHTOBAHE Ha BUPILIEHHS peajJbHUX MpoOJEeM, CTajo
BAXKJIMBUM IHCTPYMEHTOM B OCBITHROMY IPOLIECI. 3aBAAHHS, K BUMAraroTh BiJl yUHIB
pobOTH Haja pealbHUMU HAayKOBUMU a0O0 COIIaJIbHUMHU TpoOjieMamu, AalTh IM
MOXJIUBICTh TIOOAYUTH, SIK HAayKa B3a€EMOJIE€ 3 peajbHUM CBITOM. BuKopucTaHHS
KEMCIB - KOHKPETHUX CUTYyaIliii abo MPUKIAIiB, SIKi MalOTh peajbHe a00 MOTEHINIHO
peasbHEe 3HAUCHHS IS CYCIUJIBCTBA - JOMOMAra€ CTyJEeHTaM pPO3BUBATH HE JIUIIE
HAyKOBI 3HAHHSA, a W HEOOXITHI HAaBHUYKKM POOOTH B KOMAaHIi, aHATI3y CHUTYyaIlii,
KPUTUYHOTO MUCJICHHS Ta MPUAHATTS PIIIICHb.

3aBgaHHs, 3aCHOBAaHI Ha pPEATBHUX MPUPOAHUX sBUIMIAX ab0 TIIOOAIBHHUX
npoOjemMax, JONOMaraloTh Y4YHSIM PO3BUMBATH BMIHHS 3aCTOCOBYBaTH HaOYTI
TEOPETHYHI 3HAHHS ]I BHPINICHHS KOHKPETHUX MpoOiieM. Hampukian, BHUBYCHHS
3MIHHU KJIIMaTy MOXX€ CTaTH OCHOBOIO JIJIsl IPOEKTIB, B IKUX YUHI1 IOCIIKYIOTh BIUIMB
JIIOJICHKOI TISUTBHOCTI HA JTOBKIJUISI, TIPOIIOHYIOTh PIIIEHHS /JI 3MEHIIICHHS BUKU]IIB
MapHUKOBUX Ta3iB ab0 MpaIlOl0Th HaJ PO3pOOKOI0 IHHOBALIMHUX TEXHOJIOTIM s
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BIJTHOBJIIOBAHOI €HEPreTUKU. Takuii miaxij He Juile poOUTh BUBYEHHS MIPUPOTHUUNX
HayK OUIbII aKkTyaJbHHM, aje W BHUXOBY€ B YUYHIB MOYYTTS BIAMOBIJATBHOCTI 3a
MaHOyTHE raHeTH[4].

[HIMM — mpukIagoM  MOXK€ OyTH TIPOEKT, MPUCBSIYECHUW 30€pekKEeHHIO
O10pI3HOMAHITTS. Y4YHI MOXKYTh BUBYATH MICIIEBI €KOCUCTEMH, TOCITIKYBAaTH BILJIUB
PI3HHX BUIIB JIIOJICHKOI AisuTbHOCTI Ha (yopy 1 (ayHy Ta MPOMOHYBAaTH CIIOCOOH
3aXMCTy 3HUKAaIO4YuX BUAIB. Taka poOoTa He JuIIe MOrIMoIIt0e 3HaAHHS 3 010JI0Til Ta
€KOJIOT11, a i CipHsie PO3BUTKY €KOJOT1YHOI CB1JIOMOCTI YUHIB Ta MOTHUBYE iX JI0 JIiii Ha
0J1aro JOBKIJLJIA.

BuBueHHsI eKOJIOTTYHMX KaTtacTpod, TaKUX SK TEXHOTEHHI aBapli 4d MPHUPOJHI
KaTakJ13MH, TAKOXK Mae 0COOJIMBE 3HaUYCeHHsI. BUBUEGHHS MpUYKH, HACTIIKIB 1 CIIOCO01B
3ano0iraHHsl TakUM KaTacTpodam J103BOJISIE YUHSAM 3PO3YMITH 3HAYEHHS HAYKOBUX
JOCIIIKEHb, TEXHOJIOTTYHUX 1HHOBAI Ta €()EeKTUBHUX CTpaTEriil pearyBaHHs Ha
HaJ3BUYaliHI cutyarii. [{le He nuie po3BHMBaE HayKOBE MHUCICHHS, a ¥ Jlomomarae
TUTAM MOOAYUTH, K HAyKa MOKE IMOKPAIIUTH CBIT.

3aBASKHA MPOEKTHOMY TIIXOAy Y4YHI OTPHUMYIOTh MOXJIUBICTH HE JIUIIE BUBYATH
TEOPETHYHI aCTIEKTH MPUPOTHUINX HAYK, @ i aKTUBHO 3aCTOCOBYBATH iX HA MPAKTHIII.
BoHu BHpiyt0Th IpoOJIeMH, SIKI MAIOTh peaJIbHE CyCHUIbHE 3HAYEHHS, 1110, B CBOIO
4yepry, MiJIBUILYE IXHIA IHTEPEC 10 HAYKU Ta YCBIJIOMJIEHHS BaXJIMBOCTI OTPUMaHUX
3HaHb. Takui MiAXia JOTIOMAarae MOJIOAMM JIFOISIM PO3BUBATH HABHYKH KPUTHIHOTO
MUCJIEHHS, OLIHKU aJIbTEPHATUB, TIOIYKY ONTUMAJIBLHUX PIlIEHb, pOOOTH B KOMaH/II, a
TaKOX BMIHHS CaMOCTIMHO BHIIIyBaTH CKJAJHI MPOOJEMH Yy CBITI, IO IIBUIKO
3MIHIOETBHCS.

[IpoekTHe HaBUaHHA 3 aKIIEHTOM Ha peajibHI MPOOJIeMU Ta MPAKTHYHI 3aBJaHHS
JI0TIOMAara€e po3BUHYTH y MPEACTABHUKIB MOKOJMIHHA AJb(ha HaBUYKH, HEOOXI1THI JJIs
TOTO, MO0 CTaTH AKTUBHUMH, OCBIYEHMMH Ta BIJNOBIAJbHUMU TPOMAJSTHAMH,
TOTOBUMH JI0 MalOyTHIX BUKJIUKIB.

OnHuM 13 KIOYOBUX aCHEKTIB Cy4acHOTO MIIX0y 0 HABYAHHS € MepCOoHaI3allis,
10 € HAaJ3BUYAHO BayKJIMBUM JUIsl TOKOJIIHHS Albda. CydacHi y4H1 MatoTh HabaraTo
OlsbllIe pI3HOMAHITHUX 1HTEPECIB, 3A10HOCTEN Ta PiBHIB MIArOTOBKH, TOMY TPAIULIHHI
METOAM HAaBYaHHSA, 3aCHOBaHI Ha YHIBEpCalbHIA CTparterii, MOXyTb OyTH
HeepexkTuBHUMH. JJi1 moKOMHHS Anb(da Ay’Ke Ba)XJIHMBO CTBOPHUTH 1 BIPOBAJAUTU
MEepCOHATI30BaHUN MIAXiJ, SKUM JO3BOJUTH KOXKHOMY YYHEBI BIIUyBaTH cebe
VCHIITHUM 1 3aJy4yeHUM, a TaKOXX BpPaxOBYBaTH MOro IHIWBIAyaldbHI TOTpPEOH 1
3mibHOCTI[5].

[nauBigyanmizaimiss HaB4aHHs Tiepeadavdae aganTaiilo Marepiaiy J0 piBHS 3HAHb,
iHTepeciB Ta 3M10HOCTEN KOXXHOTO YyuHsA. lle 103BOJisi€ BUMTENSM CTBOPIOBATU
ONTHMAaJIbHI YMOBU HaBYAHHS Ta CTUMYJIFOBATH PO3BUTOK YUYHIB 3 PI3HUMH TEMITaMU
Ta CTWJSIMA HaBYaHHs. 3aBISKU 1HHOBALIMHUM TEXHOJOTIAM BYHUTENl MOXYTh
PO3pOOIATH NEPCOHATI30BAaHI HABYAJIbHI TPAEKTOPII, K1 BIANOBIAAIOTh KOHKPETHUM
norpedbam KoKHOro YyuHs. lle 0co0iMBO BaXXJIMBO B KOHTEKCTI BUKJIAJIaHHS
MPUPOJTHUYMX HAyK, € KOKEH YUE€Hb MOXE€ MaTd PI3HHM piBEHBb 3aIlIKaBJICHOCTI B
OKpPEeMHX acCleKTaX HAyKH - XTOCh MOXKE 3aXOILUTIOBATHCS aCTPOHOMIEID, a XTOCh
BIJIIaBATH MepeBary 010JIO0TIT UM XiMIi.
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Bukopucranus oHMIaMH-peCcypciB € OJHMM 3 €(GeKTUBHHX 1HCTPYMEHTIB
nepcoHamizailii ocBiTh. [HTepHET mpomoHye Oe3mu 1uarGopM 1 Mporpam, sKi
J03BOJISIIOTh aNanTyBaTH HAaBYAJbHUI KOHTEHT 10 1HAMBIAYaJbHUX MOTPEO Y4HIB.
Hanpuknan, iHTepakTUBHI OHJIAWH-KYpPCH, K1 BKIIIOYAIOTH BI1JCOJEKIli, aHIMaIlli Ta
TECTOBl1 3aBJaHHS, JO3BOJSIOTH [ITSAM BHBYAaTH Marepiall y BJIACHOMY TeMIIi,
30CEPeKYIOUNCh Ha TemaxX, SKl iX HalOuIblIe I[KaBIATH a00 MOTPeOYIOTh OLIBII
noriaubneHoro BuBYeHHA. Lli mmatdhopMu MOXKYTh aBTOMATHYHO pETYJIIOBATU
CKJIaJIHICTh 3aBJIaHb 3aJIKHO BIJ] YCIIXIB Y4HS, 3a0€3M€UyI0Ud ONTUMAILHUN PIBEHb
BUKJIMKY Ta 3ao0iraroyu nepeBaHTaKEHHIO.

AJTanTUBHI TECTH - L€ OJIMH BAKJIMBUM IHCTPYMEHT JJIs IEPCOHANI3a1li1 HABUaHHS.
Bonu 103BOJISIIOTH BHKJIQJa4eBl OTPUMATH JeTadbHy 1H(OpMaIliI0 PO PiBEHb 3HAHD
KOXKHOT'O CTYJICHTa Ta BUSHAYUTH CepH, K1 MOTpeOyIOTh OUIBIIOI yBaru. AJanTUBHE
TECTYBaHHsSI KOPUTY€ CKIIQJHICTh 3aBJaHb y PEXHUMI pPEajJbHOrO0 4Yacy Ha OCHOBI
BIJIMOBIJIEH Y4Hs, 3a0€3Meuyrodyd IHIUWBIAYyaIbHUN MiJIX1J 1 3MEHIIYIOYH CTpEC,
BUKIIMKAHUNA HAJITO CKJIaJHMMHU abo0 3aHAATO MPOCTUMHU 3aBAaHHAMH. Lle Takox
JI03BOJISIE CTY/ICHTaM Bi4yBaTH MPOTPEC y HABYaHHI, HABITh KOJIM BOHU CTUKAIOTHCS 3
TPYJHOIIAMH, OCKIJIBKM CHUCTEMa IMPOMNOHYE 3aBJAHHS, IO BIANOBIIAIOTH iXHBOMY
piBHIO[6].

MonynbHi  TporpaMd TPONOHYIOTH 1€ OJHY YyJOBY MOXIUBICTh IS
MepCcoHaI3allll KOHTEHTY. 3aMICTh TOr0, 00 yCi CTYJEHTH HABYAJIUCA 32 OJHAKOBOIO
IPOrpaMor0, MOKHA CTBOPUTU MOAYIHI, SIKI TO3BOJIATH KOKHOMY CTYAEHTY OOMpaTu
TeMHU, 10 BIIMOBIAAIOTH Horo iHTepecam. Hanpukiaz, yueHb Moke 00paTH MOIYJIb 3
€KOJIOTIYHUX MUTaHb, 00 3armuOuTHCs B 0610JI0TiI0, 400 MOJIYJb 3 MPOTPaMyBaHHS,
o0 peTesnbHilIe BUBYATH (I3UKY 1 TeXHOJIOTI. MOyJIbHI porpamMu 3a0e3neuyoTh
THYYKICTh 1 MOXIIMBICTb YYHSIM CaMOCTIHHO (OpMyBaTH BIIACHY TPAEKTOPIIO
HaBYaHHS.

Bukopucrtanus irpoBux MmiaaTGopM TaKOX € BaXJIMBUM 1HCTPYMEHTOM
1HAUBITyami3anli HaByaHHs. J{s nokoaiHHsA Anb(da, sike BUpOCIO B €N0Xy HU(PPOBUX
Irop Ta BIpPTyaJdbHUX CBITIB, relMi(ikaiisi OCBITMU MOXE CIYTyBaTH MOTY>KHUM
MOTHUBAIIMHUM MeXaHi3MOM. OHJIalH-ITpU Ta CUMYJISALIL, A€ Y4HI MOXYTh OOUpaTu
P13H1 POJIl, IPOXOIUTH PIBHI Ta OTPUMYBATH BUHATOPOU 32 TOCATHEHHS, 103BOJISIOTh
IHTErpyBaTH HaBUaHHS B 3axOIUNOIOUMi mpormec. lle Takoxk momomarae y4dHSIM
MpaloBaTy HaJl 3aBAaHHSIMM, SIK1 BIATOBIJAI0Th IXHIM 1HTEpEcaM 1 PiBHIO MiJArOTOBKH,
pPO3BUBAIOYM NPU LIbOMY HaBMYKM KOMAaHJHOI pPOOOTH, KPUTHYHE MHCJICHHS Ta
3JIaTHICTH JIO CAMOPETYJISAIIII.

[lepconanizaliisi KOHTEHTY JI03BOJIE CTY/I€HTaM HE JIUIIE HABYATUCS Y 3pyUYHOMY
JUTSI HUX TEeMIIl, ajie i oOupaTH Ti acleKTH MPUPOJHUYUX HAyK, SKi iX HanOUIbIIe
IIKaBJIATh. TakUM YMHOM, KOXEH CTYJEHT MOKE€ CTBOPUTH BJACHY CTPaTeriio
HABYaHHS, 110 Aa€ HOMY 3MOTY HE JIUIIE JOCATTH YCIIXy B HAYKOBHX JOCIIIKEHHSX,
a ¥ pO3BUHYTH TaKl BayKJIMBI HABUUYKH, SIK CAMOCTIMHICTb, BIAMIOBIIAJIbHICTD 3a BJIACHE
HABYaHHS Ta 3JIaTHICTh 0 CAMOPO3BHUTKY[6].

[lepconainizoBaHe HaBYaHHS CTBOPIOE KOM(OPTHE CEPENOBHUILE, B SAKOMY YUHI
MOXKYTh TIOYYyBaTUCS BIEBHEHO, PO3BUBATH CBOI IHTEPECH Ta JOCATATH KpaIlux
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pe3yJIbTaTiB y BUBUCHHI NMPUPOAHUYUX HayK. Lle migBuiye eeKTUBHICT, HAaBUAHHS
Ta Jonomarae anb(ha-moKOJIHHIO peaizyBaTH CBiil MOTEHIlIAN y Cy4acCHOMY CBITI.

CydacHa ocBiTa B raily3i NIPUPOJHUYUX HAYK Ma€ HE JIMIIE NepeaBaT 3HaHHSA, a
1 pO3BMBATH BMIHHS aHAJI3yBaTH, CTAaBUTH 3allUTAaHHS Ta NIYKaTH HECTaHAApPTHI
pimennsa. [lns mnokomiHHS Anbda, sIKe€ 3pocTae B €MOXYy IMIBUAKUX 3MIH 1
TEXHOJIOTIYHOTO MPOTpecy, IyKe BaXkIIMBO, 100 OCBiTa Oyja CIipsIMOBaHa HE JUIIIE Ha
3anamM'aToByBaHHs ()aKTiB, a i HA PO3BUTOK KPEATUBHOCTI, KPUTHUYHOTO MHUCIICHHS Ta
BMIHHS ITPOBOJAUTH CAMOCTIMHI JOCIIIKEHHS.

OnHuM 13 KITIOYOBUX CIOCOOIB PO3BUTKY LIMX HABUUOK € 3IyYCHHS Y4HIB JIO
HAYKOBUX JIOCHIJPKEHb Ta KPUTHUYHOIO aHaNi3y mnpupoaHux mponeciB. Komu yuni
MOYMHAIOTh CTAaBUTHU 3alUTAHHS, €KCIEPUMEHTYBATH Ta CaMOCTIMHO JOCIIIKYyBaTU
HABKOJIMIIHIHN CBIT, BOHU HE JIUIIIE 3100yBalOTh HOBI 3HAHHS, a i pO3BUBAIOTh BAXKIIUBI
KOTHITUBHI HaBW4YKHU. lle jmomomarae iM Kpale 3po3yMiTH, SIK Mpaloe Hayka 1 siK
MPUPOJHI SBUINA MOXHA TOSICHUTH 3a JOMOMOIOI0 TiMOTE3, EKCIEPUMEHTIB 1
JIOKa30BHUX apryMEHTIB.

Mo3KOBMII WTYypM - OJWH 3 HalepEeKTHUBHIIIMX METOJIB CTUMYJIOBAHHA
KpPEaTHUBHOCTI Ta KPUTUYHOTO MHUCIEeHHs. Ha ypokax mpupomo3HaBCTBa yUHI MOXKYTh
0oOroBOpIOBaTH pI3HI TEOpii Ta 1/1€i, MOB'I3aHI 3 MEBHUM MPUPOJHUM SIBUILIEM YU
€KCIIEPUMEHTOM. 32 TOIIOMOI'0K0 MO3KOBOI'O IITYPMY BOHU IF'€HEPYIOTh P13HI PILLIEHHS
MOCTaBJICHUX MPOOJEM, PO3MISAAlOuMd BCl MOKJIMBI acnekTu curyaiii. Lleit meron
aKTUBHO 3ally4a€ y4YHIB JIO CHIBIpaIll Ta CIUIBHOIO OOTOBOPEHHSI, JOMOMAararuu
PO3BHMBATH TXHIO 3/IaTHICTh BUPILIYBaTH MPOOIEMH KOJIEKTUBHO[7].

JIucKycii € 111e OJTHUM BaXKJIMBUM IHCTPYMEHTOM PO3BUTKY KPUTUYHOTO MUCIICHHS.
Opranizaiis 7e6aTiB Ha aKTyaJlbHI HAYKOBI TEMH, TaKi sIK 3MiHa KJIIMaTy, T€HETHKA,
0loeThKa YW ITYYHUU 1HTENEKT, JO3BOJISIE CTYJIEHTaM HABYMTHUCS apryMEHTYBaTU
CBOIO TOYKY 30py, CIyXaTd IHIIUX 1 IIyKaTd HAWOUIBIT OOTpYyHTOBAHI PIIICHHS.
JIuckycii CHOHYKalOTh YYHIB HE JIMIIE BUBYATH Marepiaj, a i (OpMyJIIOBaTH BIIACHI
AYMKH, [0 € HaI3BUYAHHO BXKIIMBUM JIJIsl PO3BUTKY KPUTHUHOTO MiAXOIY IO CBITY.

AHani3 HayKOBUX CTaTel — 1€ 1€ OJIMH CIOCi0 IHTErpyBaTh KPUTUUHE MUCIICHHS
B HaBYAJIbHUU TIporiec. BUBUEHHs peanbHUX HAYKOBHX MyOMiKaIliii ae CTyAeHTaM
3MOTY 3pO3yMITH, SIK MPAIIOIOTH JOCTIIHUKH, SIKI METOI BOHU BUKOPUCTOBYIOTH JIs
JOCIIJKEHHS. 1 SIKI KpUTEpli 3aCTOCOBYIOTH [JIsl OLIHKM pe3ysbrariB. CTaTTi, L0
O0OrOBOPIOIOTh Cy4YaCHI HAyKOBI BIIKPUTTA a00 MOCHIKEHHS NPUPOIHUX SBHIIL,
MOXYTh OyTH HAJ3BUYANWHO IIIKABUMHU I CTYJIEHTIB, OCKITbKM BOHU HE JIMIIE
3HAMOMJIATBCS 3 pe3yjbTaTaMu JOCTIIKeHb, a W HABYAIOThCA iX aHa3yBaTH,
PO3IIISIIaTH aTbTEPHATUBHI TOUKH 30py Ta pOOUTH BIIACHI BUCHOBKH.

BaxxnnBor 4YacTUHOIO IIHOTO TPOIIECY € TOIIYK HETPaaulliiHuX pimieHs. Ha
ypoKax MPUPOJHUYUX HAYK BUUTEIl MOXYTh MPOTOHYBATU CTYyACHTAM HE JIUIIE
CTaHJApTHI 3aBIaHHs, a W MPOOJIeMH, I SKUX HEMAaE OYCBHUIHMX pillleHb abo sIKi
nependavyaroTh Kijibka MiaxojiB. Hampukian, 3aBaaHHs 3 eHepro3oepekeHHs ado
PO3pPOOKHU CTaTuX TEXHOJOTIA sl 3a0e3MedYeHHs YMCTOI BOJOK B KOHTEKCTI 3MiH
KJIIMaTy MOXXYTh MaTu pi3HI pimieHHS. Ile nae 3Mory cTyaeHTam MiJIXOAUTH 0
BUPILIEHHS MPO0OJIeM TBOPYO, PO3BUBAIOYH HE JIMIIIE YABY, @ i HABUUKHU IHHOBALIIMHOTO
muciieHHs[8].
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3aBAsSKA METOJaM, TaKUM SIK MO3KOBHUU IITYpM, OOTOBOPEHHS, aHaJl3 HayKOBHUX
cTareil Ta poOoTa HaJ peallbHUMHU MPOoOIeMaMu, YPOKH MPUPOTHUUNX HAYK MOXKYTh
CTaTH CIPABKHEOIO Ha60paTopleIO 1€, J1e KOXKeH CTYIIeHT Mae MO>KJTUBICTh BUPA3UTH
CBOIO 1HJUBITYaJbHICTb, TBopqlcTL 1 3/aTHICTb CaMOCTIITHO po3s 'I3yBaTH CKJIQ/IHI
3apnaHHsA. lle m03BoJsie TOKOMIHHIO Anb(a HE JHUIIe OBOJOIIBATH HAYKOBUMHU
3HAaHHSAMH, a i PO3BMBATH Ba)KJIMBI HABUYKH JJI BUPILICHHS MalOYyTHIX T7100aIbHIX
npo0sieM — BiJ] €KOJIOTIi O HOBUX TEXHOJIOT1H.

OTxe, YpOKH, CIPSIMOBaHI HAa CTUMYJIOBaHHS TBOPYOCTI Ta KPUTHYHOTO
MUCJICHHS, CTBOPIOIOTH YMOBH [IJIsi TOro, 100 CTYJEHTU HE JIMILE BYWIHCS, a U
aKTUBHO 3aCTOCOBYBAJIU 3HAHHS JJI1 BUPIIICHHS MPAKTUYHUX 3aBAaHb, MOIIYKY HOBHX
171e¥ Ta MiIX0/1B, a TaKoK (hOPMYJIFOBaHHS BJIACHUX JTYMOK 1 BUCHOBKIB. Lle BaxxuBuit
KOMITOHEHT iXHBOTO PO3BUTKY K CaMOCTIHUX MUCJTUTENIB.
VY cydacHOMY OCBITHbOMY MPOIIEC, 0COOJIMBO TP POoOOTI 3 MOKOMIHHAM AJibda, poJib
BUUTEJS BUMAarae 3HAYHMX 3MiH. TpajuumiiHui MiAXi, KOJU BYUTEIb € JIMIIE
JDKEpEJIOM 3HaHb 1 OCHOBHHMM HOCIeM iH(opmallii, OlIbplIe HE BIJIMNOBIJA€ BUMOTAM
yacy. B enoxy mIBHIKOTO TEXHOJIOTIYHOTO PO3BUTKY Ta MOCTIMHUX COLIaIbHUX 3MIH,
KOJIM CTYJIEHTH MArOTh JOCTYI JO BEIMYE3HOI KIJIBKOCTI 1HQOpMAIlli, poJib BUUTEISA
MOBMHHA TpaHcPopMyBaTucsa. BuuTenb Mae cTaTM HE JMIIE JIEKTOPOM, a W
(dacumiTaTopoM 1 HACTaBHUKOM, MIATPUMYIOYM CTYJEHTIB Ha LUISXY HaBYaHHS Ta
320X0YYIOUH PO3BUTOK iX KPUTUIHOTO MUCIICHHS 1 HABUYOK CAMOCTIMHOTO HaBYaHHS.

dacunitaTop — 1€ BUUTENb, IKUH CTBOPIOE YMOBH JIJIsl aKTUBHOT y4acTl CTY/I€HTIB
y HaBYaJILHOMY IIPOLIECI, @ HE MPOCTO mepeaae 3HaHHA. Takuil miaxiJ o3Haydae, M0
BUMTENIb HE JUKTYE TOTOBI BIAMOBIJI, a HaJa€e CTyJACHTAM HEOOXITHI pecypcH,
JIOTIOMAara€e Opi€EHTYBaTHUCA B HABYAJIIBHOMY Marepiaji Ta MIATPUMYE iX y MOIIYKY
pimens. dacumitatop 3a0X04y€ CTYICHTIB CTAaBUTH IUTaHHS, CaMOCTIHHO
JOCTIKYBaTH 1H(POPMAIIil0, TTPOBOJIUTH E€KCIIEPUMEHTH Ta IIYKAaTH HOBI criocoOu
BUpilIeHHsT mpoOsnem. lle no3Bosisie cCTyneHTaMm BiauyBaTH ceOe aKTUBHUMH
y4aCHUKaMH HaBYAJIBHOTO TIPOIIECY, @ HE MACHBHUMHU OTPUMYBauyaMH 3HAHb.

MeHTop, y CBOIO 4epry, HNIATPUMYE CTYJIEHTIB Y IXHbOMY IHTEJIEKTyalbHOMY
PO3BUTKY, CIIPUSIIOUN 3POCTAHHIO iXHIX 0COOMCTUX 310HOCTEM Ta iHTEpeciB. Bunrtens-
MEHTOp JI0TIOMarae CTy/JeHTaM He JIUIIEe OPIEHTYBAaTUCS B HABYAJILHOMY IpOILIEC], a i
HaBYae€ iX CTaBUTH 111, MJIAHYBATH IUIAX JO YCIHIXY Ta JOJIATU TpyIHOIIl. Baxiuso,
1100 MEHTOp HE MPOCTO HAJABaB MPABUJIbHI BIJIMOBI/I, @ BUMB CTYACHTIB IIyKATH LI
BUITIOBIII, TIPOBOJMUTH JIOCTIKEHHS, KPUTUYHO aHaN3yBaTH iHGOpMaII0 Ta
BUKOPUCTOBYBATHU Pi3HI METOAM JIJIsl BUPIIIICHHS TIPOOJIEM.

VY KOHTEKCTI MPUPOJHUYUX HAYK POJIb BUUTENS SK (acuiiTaTopa Ta MEHTOpa €
0co0MBO BaXKIMBOIO. [Iprupo iyl HAyKH 4acTO BUMAraroTh BiJ] CTYACHTIB ITHOOKOTO
PO3yMIHHS TEOPETUYHUX KOHIIEMIIIH, a TAKOXK 37]JaTHOCT1 3aCTOCOBYBATH I1i 3HAHHS HA
npakTulli. Buutens, skuit BUCTyMAEe B podi pacumitaropa, MOKe OpraHizyBaTH poOOTy
CTyACHTIB y (opMi JOCHIIKEHb, NPOEKTIB Ta EKCIIEPUMEHTIB, CTBOPIOIOYH
MO>KJIMBOCTI JIJIs1 aKTUBHOI Y4acTl y HAYKOBHX Ipoiiecax. BiH miaTpuMye CTyI€HTIB y
MPOBE/ICHHI HAYKOBUX JOCIIKEHb, I0MTOMAarae 3HaXouTH HeOOX1IH1 pecypcH, HaJae
Mopaju 11010 BUOOPY METO/IIB JTOCIIIPKEHHS Ta JI0TIOMAarae OliHIOBaTH pe3yabTatu[9].
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binbiie Toro, poias MEHTOpa MOJIATAE Y JIOMIOMO31 CTyACHTaM Y BIIKPHUTTI iXHIX
1HTEepeciB Ta BU3HAYCHHI, sIKA Tady3b MPUPOJHUYNX HAYK iX HaHOLIbIIE MPUBAOIIIOE.
Ile moxe OyTtu Oiosorisi, exonoris, (i3uka, XiMis YW IHII JACHUIUTIHA. Bumrtenb
CTBOpIOE atMocdepy, B SKIH CTYACHTH MOXYTh TOCHIDKYBaTH HOBI MOXJIMBOCTI,
PO3BHUBATH CBOi TAJIAHTU Ta OTPUMYBATH MIATPUMKY y CBOIX JOCSITHEHHSX. Takwid
MEPCOHANI30BaHUN MIAX1] HE JHIIE MOTIUOII0E 3HAHHS CTYJCHTIB, @ i MOTHBYE iX
CJTITyBaTH CBOIM 3aXOIUJICHHSM Ta JOCATATH YCIXy B oOpaHuX cepax.

BaxnnBoro pucor0 MEHTOpa € TaKOX 3/1aTHICTh aJanTyBaTH HABYAJILHUNA MPOILIEC
70 1HAMBIAyadbHUX TOTpeO y4uHiB. BakinBo, mod KokHa JUTHHA 3HAWIILIA CBIM
BJIACHUM Croci0 HaBYaHHS, TOMY BUMTENb Ma€ OyTH 3JaTHUUN HE JIMIIE JI0IoMaratu
YYHSIM Y BUKOHAHHI KOHKPETHUX 3aB/IaHb, @ ¥ pO3BUBATH iXHI 3arajibHi HABUYKH, 110
CHOPUSIOTh HABYAHHIO, TaKi SIK 3/JaTHICTb CAaMOCTIMHO MPOBOAMTH JIOCHIIXKEHHS,
KPUTUYHO MHCIIUTH, CTABUTH IIJI1 Ta IOCATATH iX.

Jlns 1poro HEOOX1THO AaKTUBHO BHUKOPHCTOBYBAaTH 1HHOBAIIMHI METOIHU, SIKI
JI03BOJISIIOTH BUMTENIO MPAIIOBATH 3 KOKHUM YYHEM 1HIUBITyalbHO. BUKOoprcTaHHS
nudpoBUx MWIATGOPM sl CTBOPEHHS MEPCOHANI30BAHUX HAaBYAIBHUX TPAEKTOPIi, a
TaK0XX 1HTEPAKTUBHI Ta MPOEKTHI METOJM HABUAHHS JAIOTh MOKJIMBICTH BUUTEIIO
MIATPUMYBATH YYHIB Yy IXHIX JOCHIJDKEHHSAX 1 JONOMAaraTtd iM pO3BUBAaTH CBOI
3a16H0CTI[10].

Ha 3aBepieHHs1, poiib BUUTENS B OCBITI MOKOJIHHA AJlb(pa Mae 30cepeIKyBaTucs
Ha MMATPUMII, HACTaBHHUIITBI Ta CTBOPEHHI YMOB JUIsi CaMOCTIMHOTO HaBYaHHS.
Buurens-dacunitaTop He JUIIe nepeae 3HaHHS, a i MIATPUMYE YUHIB Ha KOKHOMY
eTarni IXHbOTr0 HaBYaJIbHOTO TMPOIIECY, I0MOMaraloyu po3BUBAaTH KPUTUIHE MUCIICHHSI,
TBOPYICTH Ta HAYKOBHM MiAX1] A0 PO3B'A3yBaHHs MpoOeM. Buntenb-MeHTOp, Y CBOIO
4yepry, Ma€e MiATPUMYBATH y4YHIB y iXHBOMY MparHeHH1 JI0 caMopeali3allii, BUUTH
I[IHYBaTH MPOIEC HABYAHHSI, IITYKATH HOBI MOJIMBOCTI JUIsl PO3BUTKY Ta BIIEBHEHO
JI0JIaTH TIEPEIIKOIN Ha MUIAXY 10 JOCATHEHHS CBOIX ITICH.
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MOXMU K IHCTPYMEHT JJI EKOJIOI'TYHOI OCBITH
TA CTAJIOT'O PO3BUTKY, BUBUEHHS BIOJIOI'Il TA
BUKOPUCTAHHSA B HABUYUAHHI

Kpacoscoknii Biaagucaas CepridoBuu

I'pyna [1b — 43

daxynbTeT MPUPOJHIUYNX HAYK Ta MCHEIKMEHTY

[TonTaBchKUi HalllOHAIBHUHM TIearoriyHui yHiBepcuteT iM. B. I'. Koponenka

Moxu — OJIUH 3 HalJIaBHINIUX BUAIB POCIHWH, 1110 icHye Ha 3emii Bxke moHaza 400
MIJBHOHIB POKIB, 1 BOHM CTajd Ba)XJIMBUMHU e€JEMEHTaMU eKocucteM. Bonu
MPUCTOCYBAJIUCS JI0 JKUTTA B PI3HUX YMOBaX — BIJ BOJOTHUX JICIB JO CYXHUX
KaM'sSTHUCTUX MOBEpXOHb. OAHIEIO 3 KIIOYOBUX BIACTUBOCTEH MOXIB € TXHS 3/1aTHICTh
yTPUMyBaTH BOJIOTY, IIO0 POOWUTH iX BaXJIMBUMU YYaCHHKaMH KpPYyrooOiry BOJIH,
J0TIOMAararouu MiATPUMYyBaTH BOJIOTICTh Y HABKOJHUIIIHBOMY CEPEIOBUII. MOXH TaKOX
YTPUMYIOTh BYTJICIb, CIPHUSIOYN 3MEHIICHHIO KOHIIEHTpAIllii BYTJICKUCIOrO razy B
aTMocdepi, IO € BAKIUBUM aCIIEKTOM OOpOTHOM 31 3MIHOKO KIIIMATYy.

Kpim TOro, Moxu ayke 4yTJMBl AO 3MIH Y HaBKOJMIIHbOMY CEPEIOBHILI, IO
poOUTh iX WIHHUMHU OlOIHAMKATOPAMH EKOJIOTIYHOIO CTaHy MICIIEBOCTI. 3MIHU B
iXHbOMY POCTI Ta MOIIMPEHHI MOXKYTh CBIIYUTH PO 3a0pyTHEHHS MOBITPS YK BOJM,
3MIHY KJIIMaTUYHUX YMOB a00 BTpaTy O10pi3HOMaHITTS. BHBYEHHS IUX 3MiH
JI0TIOMAara€e y4HsIM Kpamie 3pOo3yMITH B3a€MO3B'SI30K MIDK OpraHi3MaMu Ta iXHIM
cepenoBuiieM| 1].

VY HaB4aJbHOMY HPOIECI MOXHM YacTO BUKOPHCTOBYIOTh MJIsi JAEMOHCTpaLii
OCHOBHHUX OI10JIOTIYHHUX MPUHIMIIB, TaKUX SIK (OTOCHMHTE3, OCMOC, a TaKOX IS
BUBYEHHS TAaKUX IPOIIECIB, SIK PO3CEJICHHS Ta ajanTallis pocivuH. BoHU ClOyryoTh
YyJIOBUM MPHUKIAJOM [IJIi BUBUCHHS BAXKIIMBUX O10JIOTIYHUX TOHSATH HAa TMPaKTHII,
J03BOJISIFOYM YYHSM TIPOBOJIUTH CIIOCTEPE)KEHHS Ta EKCIEPUMEHTH Ha peajbHHUX
oprani3max. Lle gornomarae He JuuIe 3p03yMITH TEOPETUYHI ACMIEKTH, a ¥ PO3BUHYTHU
HABUYKW HAYKOBOTO MUCJICHHS Ta JOCHTITHUIIBKOT pOOOTH.

3aBAsSKA CBOId JOCTYIMHOCTI Ta YHIBEPCAJIbHOCTI, MOXH € TIOTYXXHUM
IHCTPYMEHTOM ISl PO3BUTKY €KOJIOTIYHOI CBIIOMOCTI Y4HIB. BOHHM CTUMYNIOIOTH
1HTEepeC 10 MPUPOAM Ta JOMOMAararoTh BHUXOBYBAaTHU BIJAIMOBIJAIbHE CTaBICHHS 0
HaBKOJMIIHBOTO CEPEOBUILA, IO € OCHOBOIO CTAJIOTO PO3BUTKY[2].

Moxu MaroTh yHIKaldbHY 3[aTHICTh YTPUMYBAaTH BOJIOTY, IO POOHUTH iX
BAXJIMBUMH HE JIMILE AJS MIATPUMAHHS BOJHOrO OanaHcy, ajne ¥ st 0opoThOu 3
MOCYyXaM{ B TIEBHUX pETioHax. 3aBASKA CBOIM BIACTHUBOCTSIM MOXH JOMOMAararoTh
30epiratu BOJIOTY B IPYHTax, II0 OCOOJIMBO BaXKJIMBO B YMOBax 3MIHHM KJIIMAaTy Ta
3MEHIIEHHS KUIbKOCTI omafiB. Lle 0co0IMBO KOPHUCHO B JIICOBUX E€KOCHCTEMAax, JIe
MOXH YTPUMYIOTh BOJIOTY HaBiTh IiJ] Yac TPUBAIUX MOCYX. BOHM 371aTHI yTpUMyBaTH
BOJIOTY Ha CBO1M MOBEPXHI 1 MOBUIBHO BIJaBaTH 1i B IPYHT, TUM CAMUM MIATPUMYIOUH
CTa01IbHUM PIBEHB BOJIOTOCTI B HABKOJIUIIIHBOMY CE€PEIOBHIILII.
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OkpiM I1IOTO, MOXHM 3aro0IraloTh €po3ii IPyHTY, YTPUMYIOUHM HOTr0 Ha MICII,
0COOJIMBO Ha CXUJIAX Ta Y BaXKKOJOCTYHHMX MICLX. IXHI KOPEHENoaiOHi CTPYKTYpH
JOTIOMararTh CTaOUTI3yBaTH TPYHT, 3amoOiraroud MOro BUMHUBAHHIO [OIIEM YH
BiTpoM. lle Mae BupimangbHe 3HAYECHHS ISl MIATPUMKHA CTAOUIBHOCTI €KOCHCTEM 1
30epekeHHs POAIOYHX IPYHTIB AJISl CLIBCHKOTO TrocroaapcTnal3].

i oprani3M#u TakoX € 4yJIOBUMHU O10IHAMKATOpaMH, IO pearyioTh Ha 3MIiHH B
HABKOJIMIIHLOMY CEpPENOBMIL|. IXHiif picT i MOMIMpPEHHS MOXKYTh CUTHAJI3YBATH IIPO
piBeHb 3a0pyJHEHHS TOBITPS YW BOJW, 3MIHM KJIIMaTMYHUX YyMOB a00 BIUIMB
AHTPOIMOTeHHUX (aKTOpIB. 3aBIASKH I1IbOMY MOXHM MOKHAa BHUKOPUCTOBYBATH JIf
€KOJIOTIYHOTO MOHITOPHUHTY, 110 OCOOIMBO BaXJIUBO JJI €KOJIOTTYHOIO MOHITOPUHTY
B yMOBax ypOaHi3zaiii Ta inaycTpiamizamii[4].

3acTOCOBYBaTH MOXIB B OCBITI JI03BOJISIE HAOYHO MPOJEMOHCTPYBATU BaXJIHUBI
€KOJIOT1YH1 MPOIIECH, K1 BIIOYBAIOTHCA B IPUPOAil. BUBYEHHS IIUX POCIUH JlonioMarae
YUHSIM Kpalie 3pO3yMITH B3a€EMOJII0 MK KOMIIOHEHTaMH E€KOCHUCTEM, a TaKOX
BKJIUBICTh MIPUPOIHUX MPOIECIB TSI MIATPUMKH CTAIOTO PO3BUTKY. MOXH MOXYTh
CJIyTyBaTH OCHOBOIO /I BUKJIQJaHHS CTYyI€HTaM €KOJIOrii, 010JI0T1i Ta MPUPOIHUIHMX
HayK, pPO3BUBAIOYM iXHIO 3JaTHICTb JIO aHali3y Ta CIOCTEPEKEHHS, a TaKOXK
MIJBUILYIOYM IXHIO 0013HAHICTh NPO II00aJbHI €KOJIOTTYHI MPoOJeMH, TaKl SIK 3MIHA
KJIIMAaTy, Jerpajallisi IpyHTIB Ta BTpaTa 010p13HOMAHITTS.

BixuBaTH MOXIB SIK IHCTPYMEHTY €KOJIOTIYHOI OCBITH CHPUSE PO3BUTKY KYJbTypU
CTAJIOTO TIPUPOJIOKOPUCTYBAHHS CEpel MIAPOCTAIOUOTO IOKOJIHHS Ta CTBOPIOE
MIATPYHTS JJIS TOJAJIBIIOTO0 3POCTAHHS EKOJIOTIYHOI CBIJOMOCTI B CYCHIJIBCTBI.
3aBASKY MPAKTUYHUM 3aHATTSIM Ta BUBUEHHIO MOXIB YYHI MOXYTh Kpalle 3p03yMITH
BKJIUBICTH 30€peKeHHs 010p13HOMAHITTS Ta HEOOXITHICTh 30epeKeHHS TPUPOTHUX
pecypciB i1t MalOYTHIX TTOKOIHB[S5].

Moxu € BUHATKOBUM OO'€KTOM i1 BUBYEHHs O10JIOTIi HE TIIBKH Yepe3 IXHIO
pocTy OyZI0BY, ajie i yepe3 IXHIO MPUCTOCOBAHICTh 0 PI3HUX YMOB HaBKOJIUIIIHBOTO
cepenoBuila. Bouu € 00'eKTOM JOCIIIKEHHS B rainy3i (pi310J10T1i pOCianH, 30KpeMa AJis
BHUBYCHHS TOTO, K POCIIMHA MOXYTh ITOTJIMHATHA BOAY Ta MIHEpPAJIA 3 HABKOJIHIITHHOTO
cepefoBuia 0e3 CHpaBXHLOTO KOPiHHSA. OCKUIBKM MOXU HE MAarOTh CIPaBKHbHOTO
KOPIHHS, BOHU MOIVIMHAIOTH BOJAY 1 MIHEpalIM 4epe3 MOBEPXHIO CBOIX KIITHH, IO
JI03BOJISIE BUBYATH TaKl BayKJIMBI MTPOLIECH, IK OCMOC 1 AUPY3is.

Y MoxiB, Ha BIIMIHY BiJ] OUIBII CKJIaJHUX POCIIUH, MOKHA YITKO CIIOCTEPIraTH TaKl
npoiiecH, ik GOTOCUHTE3, SIKHI € OCHOBHUM MEXaHI13MOM OTPUMAHHS €HEepTii. 3aBIsKU
3IaTHOCTI 3A1MCHIOBAaTH (DOTOCHHTE3 3a JIOMOMOTOI0 KIITUHHUX XJIOPOIUIACTIB, MOXHU
MO’XKHA BUBYATH B KOHTEKCTI €(EKTHBHOCTI (POTOCHHTETUYHHMX MPOIIECIB B YMOBaX
00MEXEeHOT KITBKOCTI BOJM ab00 HHM3bKOI OCBITJIICHOCTI, IO BIAKpHUBAE HOBI
MO>KJIMBOCTI JIJIsl TOCTI/PKEHb B rajy3i aaanTuBHOI 010710111 6].

Moxu TakoX € BaXKJIUBUM 00'€KTOM ISl BUBUCHHS €BOJIIOLII pociuH. Sk omHi 3
HAWTaBHIMMX HA3eMHUX POCIIHMH, MOXH HaJleXaTh JO TPYIH, sSKa 3poOuiia 3HAUHUN
BHECOK Y KOJIOHI3AIlII0 CYXOJ0JIy Ha paHHIX eTamax po3BUTKY 3emuti. BoHu
MIPUCTOCYBAJIUCS JI0 CKCTPEMAIbHUX YMOB, TAaKMX SIK IOCYyXa, HU3bKI TEMIIEPATYPH Ta
BHUCOKHUI piBEHb YJIbTPadioseTOBOr0 BUIPOMIHIOBaHHS. B pe3ynpTaTi MOXH cTanu
NEPIIMMU POCIMHAMH, 3JaTHUMH KOJIOHI3YBAaTH CYIIy, MOKJIAJal0uUCh Ha CBOIO
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3/1aTHICTh IMIBUAKO B1IHOBIIFOBATHUCS MMICII BUCUXAHHS Ta €)EKTUBHO MOTJIMHATH BOJY.
BuBdeHHs nux ajganTariiid 1ormomarae yqHsM Kpaiie 3p03yMiTH €BOJIOIINHI TPoIecH
Ta MEXaH13MH, K1 JT03BOJIMIN POCIMHAM 3alHATH PI3HOMAaHITHI €KOJIOTTUHI HilIIi.
binpme Toro, Moxu HaAaTh MLIHHY iHGOpPMAII0O MPO 3MIHM KIIMaTy Ta
€KOCHCTEM. 3aBJSKH CBOIM YyTJIMBOCTI IO 3MiH HAaBKOJHUIITHHOTO CEPEIOBHUINA MOXHU
MOKYTb CITyTYBaTH MPUPOTHUMH 1HANKATOPAMH KIIIMATUYHUX 3PYIICHB, IO JO3BOJISIE
BHUBYATH 3B'S30K MK €BOJIIOIIEIO0 POCTUH Ta rI00aTbHUMHU 3MiHAMU KiliMaty[7].

TakuM 4YWHOM, MOXHM MalOTh BHpIIIAIbHE 3HAYEHHS IS  JOCIHIJKEHHS
€BOJIIOLINHUX TIpoIeciB 1 (DYHKIIOHYBaHHS O10JIOTIYHUX CHCTEM, IPOMOHYIOUH
IIMOOKE PO3YMIHHS HE TUIbKM (yHAAMEHTAJbHMX OIl0JIOTIYHUX TMPOLECiB, a M
MEXaHI3MIB, 3a JIOMOMOTOI0 SIKHUX POCIMHU aJanTylOThCid [0 MIHJIMBUX YMOB
HABKOJIMIITHBOTO CepeloBUIlld. BOHU CTBOPIOIOTH MOXIJIMBICTH JUISI JAETAIBHOTO
BUBYCHHS MPOIECIB €BOJIONII Ta ajanTallii B KOHTEKCTI rjI00aJbHUX IUIaHETapHUX
3MiH.

EkcrutyaTyBaTi MOXIB y HAaBYaHHI HE JIMILIE CIIPUSE ITTMOIIOMY BUBUEHHIO €KOJIOT1i
Ta 010JI0T11, a ¥ BIAKpHUBAE MIMUPOKI MOXKIUBOCTI JJIsl IHTETPaLlii MKIUCITUIITIHAPHUX
3HAHb. 3aB/ISIKU MMOJIBOBUM JOCIIHKEHHSIM YIHI MOKYTh BUBYATH MOXH B TIPHUPOTHUX
YMOBAaX, MOPIBHIOIOYH P13HI BUJIH 3aJIEKHO B1J] THITY CEPEIOBUIIA, KITIMAaTUYHUX YMOB
Ta piBHA 3a0pyaHeHHA. lle mo3Bosisie iM TPAKTHUYHO AOCHIIUTA TakKl €KOJIOTTYHI
MIPUHLINIHN, SIK aJJalTailis J0 HABKOJUIIHBOI'O CEPEI0OBUIIA, €KOJIOTTYHI HIIlI Ta BILIUB
JIFOJICHKOI JISTTBHOCTI Ha mpupoy|[8].

Moxu TakoX € e(EeKTUBHUM IHCTPYMEHTOM I PO3BUTKY HABUUOK HAYKOBHX
JOCIIKEHB. Y YH1 MOXKYTh MPOBOJAUTH €KCIIEPUMEHTH JJI1 BUBUCHHSI TAKUX MPOIIECIB,
SK PICT MOXY 3a PI3HUX YMOB BOJIOTOCTI, TEMIEpATypH un OCBITIeHHS. [{e nonomarae
iM 3pO3yMITH TIPUHIMIHN O10JOTTYHUX MPOIIECIB, TAKUX AK (POTOCHHTE3, BOAOOOMIH 1
MiHepaJbHE )KUBJICHHSI, 0€3 MOTPeOU B CKJIAIHUX JIA0OPATOPHUX YCTAHOBKAX.

Jlo TOrO X, MOXH MOKHA BUKOPHUCTOBYBATH B €KOJIOTIYHOMY JHM3aiHI Ta CTAIOMY
CaJiBHULTBI. BOHM MOXYTh CTaTH YaCTHHOIO €KOJIOTTYHUX Ta €CTETUYHUX PIILIEHb IJIs
03€JICHEeHHSI, TaKUX SIK BEPTUKaIbHI Caau, 3€JIeH1 Jaxyu a00 MOXOBI CTIHU. 3aBASKU
3IATHOCTI POCTH B PI3HHX YMOBax, MOXH MOKHA BUKOPHUCTOBYBATH ISl IOKPAIIICHHS
AKOCT1 MOBITPsA, 30€pekKeHHSI BOJIOTM Ta CTBOPEHHS MPUPOIHOTO MIKPOKIIMATy B
MiChKHX ymMoBax[9].

BaxxyinBoro 0COONUBICTIO € TE, 1[0 MOXHU MNOTPEOYIOTh MIHIMAJIBHOTO JOTJIALY Ta
pecypciB U1 BUPOIIYBaHHS, 1110 POOUTH X 1IcaIbHUMH JIJIS CTAJIOr0 CaJlIBHUIITBA Ta
€KOJIOTIYHOTO JHU3aiHYy. Ix MoxHa BUKOPUCTOBYBAaTH B MICBKOMY CEPEHOBHIII JIJIs
3HIDKCHHSI PIBHS IIIyMY, TIOKPAIIIEHHS SIKOCTI TIOBITPS Ta €HEPro30epe:KeHHS. 3aBIsKH
3IaTHOCTI TMOTJIMHATH BOJIOTY, MOXHM TaKOX MOXHAa BUKOPHUCTOBYBATH K MPUPOJIHI
GITBTPU SIS OYHWINCHHS BOJM, IO Ma€ BHpIMIaJbHE 3HAYCHHS JJII CTBOPEHHS
€KOJIOTIYHO YHUCTOTO CEPEIOBHUIIIA.

ToMy BUKOpHCTAaHHSI MOXIB Y HaBYAaHHI BIJKPUBAE Mepe] CTYICHTAMHU YHCICHHI
MO>KJIMBOCTI JJISI PO3BUTKY SIK HAYKOBHUX, TaK 1 MPAaKTUYHUX HaBUYIOK. BoHHM € He e
YyJIOBUM 1HCTPYMEHTOM JJIi BHUBYEHHS O10JIOTii Ta €KoJorii, ajge W CHpUsIOoTh
PO3BUTKY TBOPYHX IiXOIB JJO BUKOPUCTAHHS MPUPOJTHUX PECYPCIB, IO € BAXKIUBUM
ACTIEKTOM CTaJIOT0 PO3BUTKY.
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Moxu He Jule JoroMararoTh YUYHSIM BUBYATH OCHOBH 010JI0TIi Ta €KOJIOrii, ane i
CIIYTYIOTh TOTYKHHM 3aCO00M BHUXOBAHHS €KOJIOT1YHOI CBigoMocTi. BoHm nerko
JAOCTYTIHI JJIs TOCHIKSHHSI, X JIETKO 3HAWTH B MIPUPO/IL, 1 iX MOKHA BUKOPHUCTOBYBATH
JUI BUBYEHHS PI3HUX acMEKTIB MPHUPOJAU, TaKUX SIK KPyrooodir Boau, (OTOCHHTE3,
ajanTailis 10 HaBKOJMIIHBOTO CEPEIOBHINA Ta €BOJIOLIS POCIUH. 3aBASKH CBOIM
VHIKQJIBHAM BJIACTUBOCTSIM MOXH JIO3BOJISIIOTh HA MPAKTHII MPOJIEMOHCTPYBATH
BKJIMBI €KOJIOT1YHI MPOIECH Ta JOCHIIIATH Taki MpoOjeMH, SK 3MiHA KJIiMaTy Ta
BTpaTa 010pI3HOMAHITTS.

BximtoueHHs: MOXIB y HaBYaJIbHHUM MPOIEC CTBOPIOE CEPENOBUILE AJI PO3BUTKY
KPUTUYHOTO MHCIICHHS Y4YHIB, JOMOMAaralud iM 3pO3yMITH CKJIQJHICTh 1
B3a€MO3AJICKHICTh TMPUPOJHUX TMpoIeciB. BoHUM MOXyTh mpoaHami3yBaTH, SK
HEBEJIMKUN PICT MOXIB Ha CXMJIaX ab0 BOJIOTMX JUISTHKAX CIpUs€E 3a00iraHHIO epo3ii
IPYHTY, 200 SIK MOXH MIATPUMYIOTh BOJHUMN OaslaHC, MOTJIMHAIOYH BOJIOTY 1 TOCTYIIOBO
BHUBLIBHSIOUH ii B ekocucTtemy[10].

3amydeHHs MOXIB J0 CTaJOro PO3BUTKY BKIIIOYAE HE JIUIIEC BUBYCHHS MPUPOJIH, A
! MpakTUYHE 3aCTOCYBAHHS 3HaHb JJI1 BUPILICHHS €KOJOTIYHUX MpoOsieM. YuHI
MOXYTh BHUKOPHUCTOBYBAaTH MOXH JIJII PO3POOKH TMPOEKTIB, CIPSIMOBAaHUX Ha
30epexeHHs] 010pI3HOMAaHITTS, CTBOPEHHS €KOJIOTIYHO YMCTHX TEPHUTOPIN y MiCTax,
PO3pOOKY METO/IB BiIHOBJICHHS JETPaIOBAHUX EKOCUCTEM.

BaxnuBicTh MOXIB B €KOJIOTIYHIN OCBITI TOJISITAE B TOMY, IO BOHHU 37aTHI
JIOTIOMOITH Y4YHSM PO3BUHYTH BIJIMOBIJAJIbHE CTaBJICHHSA JI0 HABKOJMIIHBOTO
cepenoBuiia. Po3yMiHHS iXHBOTO 3HAYEHHS B MPHUPOJI, PoJii B GOPOTHO1 31 3MIHOIO
KJIIMaTy, MiIATPUMII BOJHOTO OanmaHCy Ta 30epexeHHI O10pI3HOMAHITTS CIIpPHSE
BUXOBAaHHIO HOBHUX TOKOJIIIHb, 5IKI OyJyTh TOTOBI OpaTH aKTUBHY Y4YacTh Yy 3aXHCTI
MJIAHETH Ta CIIPUSATH CTAJIOMY PO3BUTKY CYCIIJIbCTBA.
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®OPMYBAHHS BMIHb B3AEMOJISITH YCHO HA
YPOKAX MATEMATHUKHU 3ACOBOM KENC-
TEXHOJIOTI'II B OCBITHBOMY CEPEJOBHIII HOBOI
YKPAIHCBKOI HIKOJIU

MicskoBa Haragnis MukoJiaiBHa

KaHIUJAT NeJaroriyHux HayK, JIOUEHT,

JOLIEHT Kadeapu Teopii Ta METOUK MOYaTKOBOI OCBITH
[IpuBaTHUI BUIIUM HAaBYAJIbHUN 3aKJIA]1
«MixXHapoHUN €KOHOMIKO-TYMaHITapHUN YHIBEPCUTET
iMeHi akagemika Cremana Jlem’ sHayKa»

M. PiBHe, Ykpaina

PanaBa Anwra MuxaijiBHa

3100yBay Apyroro (MariCTepCchbKoro) piBHS BHUIIOI OCBITH
[IpuBaTHHMI BUIIUN HAaBYAJIbHUN 3aKJIA/]1

«Mi>XKHapOAHUI €eKOHOMIKO-TYMaHITapHUIN YHIBEPCUTET
iMeHi akazemika Crenana Jlem’ sstHIyKa»

M. PiBHe, Ykpaina

CporoaHi B YKpaiHi CTBOPIOETHCS HOBA IIKOJA, /1€ YY€Hb MOBHOI[IHHO >KUBE,
MPOEKTY€ CBOE MalOyTHE, CBIM IIISAX, BPAXOBYIOUM BJIACHI MOJKJIUBOCTI, CTABJISTYU
nepes coOOK 3aBJaHHS CaMOBIOCKOHAJIECHHS, CAMOBHUXOBAaHHS, camooCBITH. [lpu
IIbOMY OCOOJIMBOTO 3HA4YeHHS HaOyBa€ KPEaTUBHICTH OCOOMCTOCTI, 1i 3MaTHICTH 10
TBOPYOTO HECTAaHJAPTHOTO MUCJICHHS, BMiHHSA €()EKTUBHO BHPIIIyBAaTH CKJIAIHI
poOJIeMU BIACHOT KUTTEIISITBHOCTI.

HaBunTy BUMTHCS, OCBOIOBATH Ta MEPepoOIISATH 1110 1H(GOpPMAITiI0 — OCHOBHA 171€5
CUCTEMHO-IISIIbHICHOTO T1IX0/Ty /0 HABYaHHS MaTeMAaTUKHU. TyT rOJIOBHUM METOJIOM,
CIpsIMOBAaHUM Ha TIPOSB I1HTEPECY B YYHIB JO OBOJIOJIHHS 3HAHHSMU € METO]
npoOJeMHOro HaBuyaHHA. BOHO mosnsirae y cTBOpeHHI NMpoOJeMHOI cuTyarlii, B ii
YCBIJIOMJICHHI Ta BUPIIIEHHI Y XOA1 CHUIBHOIL JISJIbHOCT] YYHIB T BUUTENS.

3Ha4YHMI BHECOK Y PO3POOKY Ta BIPOBAKEHHS METOY KEUC-TEXHOJIOTi 3p00HIH
I'. A. bpsucekui, 1O. FO. Katepunocnascbkuii, O. B. Ko3noga, FO. JI. Kpacoscekuid, B.
4. Ilnaros, JI. A. Ilocnenos, O. A. Ocannikos, B. C. Panonmopr Ta iH., K1 onucanu
METO/T KeC-CTai, sSIK METOI, CIPSIMOBAHUH HE T1JIbKW HAa OCBOEHHS KOHKPETHUX 3HAHb,
M YMiHb, @ i PO3BUTOK 3araJIbHOT0 1HTEJIEKTYaIbHOTO 1 KOMYHIKaTUBHOTO OTEHLI1ATY
VUHSL.

BaxxnuBe 3aBaaHHS CydacHOT IIKOJIA — 3aMPOBAJAUTH KOMIIETCHTHICHUM MIAX1T Y
OCBITI, sIKMI miepenOaydae (OpMYyBaHHS y3araJlbHEHUX 1 KITIOYOBUX MPHUKIATHUX
MPEAMETHUX YMIHb Ta MPAKTUYHUX HABUUYOK. Pe3ynbTaTuBHE 3aHATTS Ma€ HE JIMIIE
dbopMyBaTi MOOKI W MIIHI 3HAHHA, a ¥ yMIHHS BUKOPHUCTOBYBATHU IX Yy PI3HHX
CUTYyaIlisiX, CaMOCTIMHO 3700yBaTH 3HaHHS, (OpPMYyBaTH JOCBIA Yy pO3B’s3aHHI
npoOsem. Jluile 3a HasBHOCTI AKTHBHOI 3allIKaBJIEHOCTI YYHIB Yy HaBUYaJbHOMY
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IpoIrieci, BUCOKOT MOTHBAIIli, YCBIIOMJIEHHS MOTpeOU B 3aCBOEHHI 3HAHb Ta BMIHb
MOKHa OJIepKaTH HaWKpalll pe3yibTaTH B PO3B’SI3aHHI CUTYyaTHBHOI MpOOJIEMU B
peasIbHOCTI. 3aJ1s1 aKTUBI3aIli] MI3HaBAJIbHOI AISUIBHOCTI YUHIB HA ypPOKaX MaTeMaTUKH
e(peKTUBHUM € 3aCTOCYBaHHS IHTEPAKTUBHUX METOJIB HAaBYaHHSA, 30KpeMa Keiic-
TexHoJjorii [2].

OpHiero 3 HOBUX (HOPM HaBUYAHHSI MATEMATUKHU € METOJT KEUC-TEXHOJIOT11, B OCHOBY
AKUX JIATJIO MPOOJIeMHO-CUTYyalliiiHe HaB4yaHHs. OpraHizaliiHOIO OCHOBOIO Ke¥c-
METOJIIB € aKTUBHE HABYAHHS, a 3MICTOBHOIO OCHOBOIO - mpoOiemHe . Mertoa
3aCHOBAHMI Ha aHai31 KOHKPETHUX CHUTYyallld 1 MpU3HAYECHUH ISl BIOCKOHAJICHHS
HAaBUYOK TaKHX, K 3HAXOJKEHHS Ta BUPIIICHHS MpoOieM, podoTa 3 iHhopmalli€ero, ii
aHaii3, po0oTa 3 MOXJIMBMMHU BaplaHTaMU PIIICHHSIMHU Ta apryMeHTamH J10 HHX,
OIIHIOBAHHSI aJIbTEPHATHUB, MPUUHATTA (DIHATBHOTO PIIICHHS, BMIHHS IpaIfOBaTH Y
rpymi. Moro 0co6IMBicTIO Ta BiAMIHHICTIO Bif iHIIMX BiZOMHX METOIIB € peTeibHe
OTIpAIlOBaHHS OMHMCY KOHKPETHOI cuTyauli st keiicy. CaMe 3aBASKH IIbOMY YYHI
MOXXYTh MOOAQUUTH, SK OTPUMAHMMH HUMHU TEOPETUYHI 3HAHHS JOTOMAararoTh Y
BHUPILIEHHI TOCTABICHUX MPAKTUYHUX 3aBJaHb.

Kelic-TexHomoriss Ha ypoKax MaTeMaTHKd B TOYAaTKOBUX Kllacax — Ii€ He
MTOBTOPEHHS 3a BUMTENIEM, HE Mepeka3 naparpada 4u cTarTi, He BIANOBIAb HA MUTAHHS
BHKJIa/1aya, 1€ aHali3 KOHKPETHOI CUTYyallil, KU 3MYIIye TAHATH TUIACT OTPUMaHUX
3HaHb 1 3aCTOCYBAaTH iX Ha TPAKTHIN. 3aBJAaHHAM I[OTO METOIY € MaKCHUMAaJbHE
3aJly4yeHHS! KOXKHOTO Y4YHSI JIO CaMOCTIHHOI poOOTH 3 BHUPIMIEHHS IOCTaBJIEHOI
npo0JieMU YU 3aBJAHHS.

Bynyun iHTEpakKTMBHUM METOJOM HAaBYaHHS MATEMAaTHKH, KEMC - TEXHOJIOTiA
3aBOMOBY€ TIO3UTHUBHE CTaBIIEHHA 3 OOKy y4HIB, 3a0e3Meuylo4d OCBOEHHS
TEOPETUYHUX TOJIOKEHb Ta OMAHyBaHHSA MPAKTUYHOTO BUKOPUCTAHHS Marepiany;
crpusie iX JOpOCHINIaHHIO, (DOPMYBaHHIO I1HTEpECY /O BHUBYEHHSA NPEIMETy Ta
MO3UTUBHY MOTHBAIli0 HaBuaHHsI. OJHOYACHO 1€l METOJ| BHUCTYMAae 1 SIK CIHOCIO
MUCJICHHS TIeJ]arora, 1oro oco0mBa napaaurma, 1o J03BOJIA€ MO-1HITIOMY AyMaTH Ta
JUSATH, OHOBJIIOBATHU CBiM TBOpUMiI moTeHIian [1].

[Tepepaxyemo mepeBaru 3aCTOCYBaHHSI IbOTO METOAY Ha ypOKax MaTEMaTHKHU B
MOYaTKOBUX KJIacax:

— Y CHUTYyallisiX, HaOIMKEHUX A0 PEalbHOCTI, YYHI MalOTh MOXIJIMBICTb POOUTH

MIOMUJIKH, a MOTIM iX aHaJII3yBaTH Ta BUMIPABJISITH MPOTATOM JJAHOTO YPOKY;

— Y4YHI MarOTh MOKJIMBICTh OTPUMAHHS MO3UTHUBHOTO 3BOPOTHOTO 3B’SI3KY BiJ
CBOIX OJIHOKJIACHHKIB Ta BUUTEJIS,

— Ha TPOTA31 BCHOrO MpOLECy MaHye pobdoya 100pOo3UUIMBa 1 MOTHBYHOYA
atMocdepa, 1o J03BOJISIE YUHSIM 3aCTOCYBaTH CBIM JOCBIJ Ta KPEaTHBHICTH
MUCJICHHS;

— MOXJIMBICTh IHTEPOPETYBATH CUTYallll0 TaK, [0 BOHA CTa€ MaKCHUMAJIbHO
HaOIIKEeHa 710 peabHOl OpraHi3aIifHol CUTYyailii;

— MpaKTUYHA CIIPSIMOBAHICTB;

— aKTUBHICTb YYHIB;
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— J1aHa CUTYyallid Ma€ 3pOOUTH JiTeil OUIbII BIEBHEHUMHU y c001, MOKa3aTH, 1110
BOHU 3MOXYTh BHUKOHATH CXOI1 3aBJaHHS B yMOBaX PEATBHOTO KUTTSI, & TAKOXK
iX TOTOBHICTB JIO BUSBIICHHS CBOIX HEAOIKIB [3].

Keiic-ypoku sik cydyacHUW TPEH B OCBITI ICHY€E BK€ JI€CSITh POKiB, TPOTE MACOBOI
NOMyJISIPHOCT1, HacaMIiepe ] Ha TepuTopli Ykpainu, HaOpas micig pedopmu HYIL. 1
[Ie HE JMBHO — CIpaBa B TOMY, III0 CaM€ KEWC-ypOKH TOBHICTIO CIIHUPAIOTHCS Ha
BIIPOBA/PKCHHSI IHTETPAIIBHOTO TMIAXOAY 1O HAaBYaHHSA, KOHCTPYIOBaHHS 3HaHb 3a
PaxyHOK 1HOBAIIHOTO IIJIXOJy Ta PO3BUTKY HEOOXITHUX IS JKUTTS MPAKTHUYHUX
KOMIIETEHIIIH.

IToyaTkoBa IIKOJIa HAWOUIBII BUTPAE, SIKIIO IMOYHE BIPOBAIKCHHS KEHC-YPOKIB.
Tomy mo came TyT HVYIII 3000B’s13y€e nmpoBOAMTH TEMaTUYHI THXKHI B HaBYAIBHHUX
mporiec. A MIArOTOBKA JI0 YPOKIB JIsiTa€ Ha TIedy TEeAaroriB, siKi 9aCOM po3ryO0JIeHO
HaMaraloTbCsl Po3iOpaThcs B HOBHX MpaBWJIaX Ta BUMOTax. | TyT Ha IOTOMOTY
MIPUXOATh CaMe KEHC-ypOKH, TOMY IO 3aBISKA HUM THCAaTH Ta PO3POOISATH HE
MOTP10HO.

3a cioBaMM CaMHX TEAAroriB, KeWC-ypOKH 3BUIBHUIM iX BiJ OHOpPOKpPATUYHOI
po0OOTH Ta Tpoliecy MIATOTOBKH JI0 3aBTPAIIHBOTO YPOKY — TEIep BCe rOTOBO, Tpeba
JUIe o3HaoMUTHCS 3 TeMoro. Ilemarorn maroTh OUIbIIE Yacy Ha 1HII, BaXKJIMBIIII
crpaBu, a00 HaBITh HA OCOOUCTE KUTTS.

Keiic-ypoku mojiieHi 3a TeMaTHKOIO, JIJIsi KO)KHOTO BiKy 0OpaHa Ta Tema, 1o 0ye
I[iIKaBa TMPEACTAaBHUKAM KOHKPETHOTO TOKONIHHSA. | HaBKOJO IIi€l TEeMU BXKe
pPO3rOpTAETHCS TMEBHA 1CTOPIs, IO YEPBOHOIO HUTKOKO MPOXOAUTH Yepe3 IIKUIbHI
MpeaMeTH, TyMaHITapH1 Ta HayKOBI.

Jlns nmepmiadkiB oOMparOThCsl TEMH, SIKI LIKABISATh MAlIOKIB — IFPH, TBAPUHHU.
Meronnka KeWc-ypoKiB 11 MOJIOIIIOI ITKOJIU CKIATAEThCS 3 MpaBmiia: Bummocs,
rpatoun! Came TOMY Bi1Jl KEC-ypOKIB B 3aXBaTl HE JIMILIE BUUTEN], SIKUM €KOHOMUTbHCS
nyke Oarato vacy, a i aiTi. BoHM HaBYarOTHCS HE 3a HYJHUMH MiIPYYHUKAMH, a B
3BUYHOMY JIJISl TUTUHU CEPEOBUIL — yepe3 irpy. I, 3BuuaitHo, TaKux Keic-ypoKiB AITH
YEKalOTh 3 HETEPIIHHSM.

[{inssMu  KeHc-TEXHOJOTIA Ha YpOKax MaTeMaTUKH B TIOYAaTKOBHX Kjacax
BU3HAYAIOTH:

— aHai3 iHpopMailii (CaMOCTIHHO Ta y CKIIal TPYTH);

— MONTYK KJIIOYOBHUX MPOOIIEM 3aIpONIOHOBAHOTO 3aBIaHHS;

— TIOIIIYK BIJJOMOCTEH, sSIKi HEOOXIIHI JIJIsSI BUPIIICHHS 3aBIaHHS,

— MONIYK Ta OIliHKa aJIbTePHATUBHUX IUISAXIB PO3B’sSI3aHHS 3aBJIaHHS;

— 0OpaHHs HAMKPAIIIOTO PIIICHHS 1 CKJIaaHHs TUIaHy JTii.

Keiic-TexHoJI0T1i B HABYAJIbLHOMY IIPOLIEC] 3 MATEAMATUKH CIIPUSIOTH (HOPMYBaHHIO
B YYHIB YMIHHA Ta HaBUYKHU: KOMYHIKalll, Mpe3eHTallli, B3a€EMOJIi Ta MPUHHATTA
KOJIEKTUBHUX pIlIE€Hb, CAMOCTIHHOTO TOIIYyKY 1H(QoOpMauii 3auisl po3B’sI3aHHA
CUTYAIITHOTO 3aB/IaHHs, EKCIICPTHOTO aHAi3Yy.

SKImo MeTow BUKJIQJAAHHS € 3aKIaJICHHS KPUTHYHOTO MUCJICHHS, BMIHHS
CXBAJIIOBATH PIILIEHHS Ta CIIKYBaTUCh, HA0YBAaTH KOMIETEHIIH, TO KEHCH — caMe Te,
110 TIOTPiOHO.
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Mopeni kelciB po3poONsIOTh Ha OCHOBI XKWUTTEBUX CHUTYyallld, 3aKIagal0uu 1
BIIOOpaKaoud B HUX KOMIUIEKC 3HAHb, IO € HOBUMH JUIsI YUYHIB. YUHUTENb, 5K
Bey4YuH, MIATPUMYE TUCKYCIIO Ta PiKCy€e BIAMOBIL. 3aBAaHHA YUHSI — 32 JOMOMOTOIO
HAsIBHUX 3HaHb Ta MPAKTUYHOTO JOCBITY BUPIIIUTH CUTYAIIIO.

Oco0MMBOCTMU KEHC-TEXHOJIOTIN Ha ypoKax MaTeMaTUKH B MOYATKOBUX Kjacax
€. 3aCTOCOBHICTh aHAJTITHUYHUX MPOLEAYp Ta OMepaliid JOCIITHUITBA; KOJCKTUBHE
HaBYaHH], OOMIH iHpoOpMaI€l y Trpynax; OOMIH BIIKPUTTSIMH, 3aHYpEHHS B
CHUTYaIIIIO.

Keiic — 1e ogHodacHO 1 BHJ 3aBIaHHsS, 1 JpKepeno iHdopmarii s Horo
BukoHaHHs. 11lo0 He BTpatuTH 1HTEpeC A0 PO3B’SA3aHHS KEHCYy, YUHI MAIOTh CIIEpIILy
HaOyTH HEOOXIJTHUX HAaBUYOK 1 3HaHb. [HaKmie IXHS HEMArOTOBJICHICTh Ta
HECaMOCTIMHICTh 3yMOBJIIOIOTH HEBAYMJIMBE BHUpIIIEHHS Keicy. CremianbHy
MITOTOBKY Ma€ MPOUTH 1 miefaror [4].

OTxe, KeHC-TEXHOJIOTli Ha ypOKax MaTeMaTUKH B MOYATKOBHX Kjacax JaloTh
MOJKJIUBICTh ONTHUMAJIBHO TMOEIHYBAaTH TEOPII0 Ta MPAKTUKY, PO3BHBATH HABUYKU
poOOTH 3 pI3HOMAHITHUMH JpKepenamu 1H(opmanii. Y4HI HE OTPUMYIOTh T'OTOBHUX
3HaHb, & HABYAIOTHCA iX 3700yBaTH CaMOCTIMHO, MPUUHATI PIIEHHS B YKUTTEBIN
CUTyallll IIBUJIIE 3amaMm’ sITOBYIOThCS, HIK 3aBuyaloThcs. Kpim Toro, mpoiec
BUPILIEHHS TPOOJIEMH, BUKIAAEHOI B KEHC1 — 1€ TBOPUMM MPOLIEC MI3HAHHSA, IKUIl Ma€e
Ha YyBa3l KOJIEKTMBHUN XapakTep IMi3HABaJIbHOI MAISUIBHOCTI. YUHI HaBYAKOTHCS
JOTPUMYBATUCh  MpaBWUJ  CHOUIKYBaHHSA: TMpalioBaTd B  Tpylax, CIyXaTd
CIIBPO3MOBHHUKIB, apryMEHTYBAaTH CBOIO TOYKY 30pY, MOOYAyBaBIIM JIOTIYHI CXEMHU
BUpIIIEHHS MPoOJieMH, 1110 Ma€ HEOTHO3HAUYHE pimieHHs. Ha ypori MmatemaTuku y4Hi
IyMaroTh, aHANI3yI0Th, PO3BUBAIOTh HABUYKHU BEICHHS TUCKYCII.

Sk moka3ye NOCBij, BBEACHHS KEMC-TEXHOJIOTI B OCBITHIA IIpoIec Imja dYac
MPOBEJCHHS YPOKIB 3 MaTeMaTHKH B MOYATKOBHUX KJjlacaX O3Hadae cepiio3Hy poOoTy
BUUTENS 1 NOTpeOy€e 3HAYHOI MOOUTBHOCTI Y CHUJIKYBAaHHI 3 YYHSAMHM I yac poOOTH 3
KencoMm.
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ONTUMIBALIS HABYAHHS ®PAHIIY3bKOI MOBU
TSI TPO®ECIMHUX MOTPEB YEPE3 ABTEHTUYHI
JUKEPEJIA

Croadeunnka Caitiiana bopuciBua
Crapummit Bukiaaa4 kadeapu poMaHo-repMaHCchkoi (pis1oyorii Ta nmepexiagy
binonepkiBchbKuii HalllOHATBHUM arpapHuil yHiBepcuteT, M. bina Llepksa, Ykpaina

Beryn

Y cywacHii MeTOAMIN BUKJAJaHHS 1HO3EMHUX MOB Yyce OuIbllle yBaru
NPUAUIAETECS BUKOPUCTAHHIO ABTEHTUYHUX JDKEpEN, 30KpeMa Yy HaBuYaHHI
CHeIlai30BaHuX JUCHUUIUIIH, TAKUX K (PpaHily3bKa MoBa s npodeciiHuxX moTpeo.
ABTEHTHYHI MaTepialii € IIHHUM IHCTPYMEHTOM JJii PO3BUTKY MOBHHX HaBUYOK,
OCKIJTbKM BOHM HaOJNMXKYIOTh CTYJIEHTIB JO peajJbHUX MOBHHUX CHUTyalld Ta
JIOTIOMAararoTh Kpaille 3aCBOIOBaTH TEPMIHOJIOT110 MEeBHOI rainy3i. Oco0JIMBO BAKIUBUM
€ 3aCTOCYBaHHS TaKUX JKEpeN y BUKIaJaHHI (paHIly3bKOi MOBHU Ui arpapiiB, 1€
CTYJICHTH TOBHHHI BOJIOAITH BY3bKOCIIELIAII30BAHOK JIEKCUKOI Ta PO3YMITH
npodeciitHi KOHTEKCTH.

IIpobieMaTHKa BHKOPHCTAHHSI ABTEHTHYHHUX Kepesa. OTHUM 3 OCHOBHUX
BUKJIMKIB Y BUKJIQJaHH1 PpaHITy3bK01 MOBH 7151 MpoeCiifHUX MOTped € 3a0e3meueHHs
CTYJICHTIB MaTepiajiamu, siKi BiJ0Opa)kaloTh peajibHi MOBHI CHUTYyallli, 30KpemMa B
arpapHiii cdepi. BuKopucTaHHsS aBTEHTUYHUX JIOKYMEHTIB CIIpHUS€ Kpalomy
3aCBOEHHIO CTYJEHTaMH JIGKCUKH Ta PO3BUTKY KpPUTHYHOro MucieHHs. Ilpote
npoOJjiemMa MoJsArae y MOIIYyKY TEKCTIB, SIKI BIAMOBIAANU O gK mpodeciiiHuM, Tak U
MOBHHM BHMOTaM CTYJICHTIB.

IlepeBaru aBTEHTHYHHUX JKepes. ABTEHTHYHI JTIOKYMEHTH, Takli K CTaTTi,
crenliagizoBaHl NIAPYYHUKU Ta TEPMIHOJOTIYHI CIOBHUKH, MICTATh peajbHy JEKCUKY
Ta UIIOCTPYIOTh KOHKPETHI NPUKJIAJAM BUKOPUCTAaHHS MOBU Yy MpodeciiHOMY
CEpe/IOBUII. IXHE 3aCTOCYBAHHS y HABYaHHI CIpHSAE MHiBUINEHHIO MOTHBALIii
CTYJIEHTIB, OCKUIbKM TaKl Marepiaiu MOKa3ylTh MPAKTUYHE 3aCTOCYBaHHS HAOyTHX
3HaHb. KpiM TOro, aBTEHTHYHI JpKepeja JO0NOMaraioTh PO3BUBATH 3JATHICTH [0
CaMOCTIMHOr0 MOIIYKY 1H(pOpMAIIil Ta KpUTUYHOTO aHali3y NpodeciiiHUX TEKCTIB.

Jlami  TpOTOHYEThCS aHaji3 MOXKJIMBOCTEH BUKOPUCTAaHHS aBTCHTHYHUX
JOKYMEHTIB JJIsl TABUIICHHS €(EKTUBHOCTI 3aHITh 3 BHUKJIAJAaHHS CIICIiai30BaHO]
¢dpaniy3pkoi MoOBH. SIK UTIOCTpAaTUBHMI Matepiall pPO3TISIAEThCS JOKYMEHT,
MpUCBIYEHU TeMaTulll «PUOHHUIITBOY», 30KpeMa TeKCT « Truiten:

«Truite
Poisson de la famille de salmonidés, élevés traditionnellement en eau douce (truite arc-
en-ciel), voire en eau de mer (truite commune, dite aussi truite fario).

Trutticulture. Elevage de truites.

La pisciculture intensive des truites arc-en-ciel (oncorhynchus mykiss) est pratiquée
dans des bassins allongés, ou race-ways, alimentées en eau courante par une source ou
une riviere, ou sont mis en €levage des alevins obtenus en €closerie.
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On parle aussi de salmoniculture continentale. L’¢levage de truites en mer est pratiqué
avec la méme espece, ou la truite commune (Salmo trutta fario). La production annuelle
francaise est de 45000 t environ» [1, ¢.638-639].

1. BuxopucTaHHf aBTEHTHYHOIO IXOKyMeHTy. lleln TekcT € mnpukiagom
CHeIiaJli30BaHO1 CTaTTi, U0 OMUCY€E TEXHONOTII po3BeneHHs (openi y Dpanmii. Bin
Hajae 1H(OpPMALIiI0 PO METOIU PO3BeNeHHs (Opesi, TUIIM BOJHOTO CepelOBUIIA Ta
BUPOOHNYI TTOKA3HUKH. IOro MOXHA BUKOPHCTOBYBATH JUIS HABYAHHS (PaHIIY3bKO
MOBH B rajy3l puOHUIITBA a00 MOPCHKOi 01oJiorii. TeKCT MICTHTH CIeliaai3oBaHy
JIEKCUKY Ta TePMIHHM, TaKl sK «truite», «salmoniculturey, «race-ways», siKi CTYJE€HTH
MOXXYTh BUBYATH B KOHTEKCTi. Lle m03Bomsie 3m00yBayaM OCBITH HE JIMIIE BUBYATU
MOBY, a i1 OTpuMyBaTH (H)axoBl 3HAHHS.

2. CTBOpeHHs1 BIIPaB HAa OCHOBi aBTEHTHYHOro Martepiajay. Ha ocHOBI 11bOTrO
TEeKCTy Oyiu po3po0JieHI pI3HOMAaHITHI BIpPaBH, Taki SK 3allOBHEHHS IPOITYCKIB,
BIIPABU Ha BIJIMOBIJIHICTb, MHOKMHHUN BHUOIp, MpaBia/HenpaBna ta mnepeknan. Lle
JIEMOHCTPYE, SIK aBTCHTHYHUN JOKYMEHT MOKE OyTH BUKOPHUCTaHUH IS CTBOPEHHS
KOMITJIEKCHOT'O HaBYAJILHOTO MaTepiaiy.

OpHi€ro 3 MPaKTHYHUX BITPaB € 3aBJIaHHS Ha MEPEKIIaj] Ta TONOBHEHHS PEUYCHD, 1€
CTYJICHTH TOBUHHI NIPaBWJIBHO BHKOPHUCTOBYBAaTH CHELladbHI TEPMIHHM, TaKi SK
“alevins” (manbku), “pisciculture” (puOHuLTBO), “truite fario” (cTrpymkoBa dopens),
“race-ways”’( mpoOTOYHI CUCTEMHU).

«Complétez les phrases avec les mots appropriés:
La est un poisson de la famille des . L*¢levage intensif de truites
s’appelle la . Les bassins allongés utilisés pour 1’€¢levage sont appelés

. Les jeunes poissons obtenus en écloserie sont appelés
Taxki 3aBaHHs CIPUSIIOTH PO3BUTKY 3/IATHOCTI CTYICHTIB 0 aKTUBHOTO BUKOPUCTAHHS
podeciitHOT TEPMIHOJIOTIT B KOHTEKCTI.

3apmanns: «Lisez le paragraphe «Trutticulture. Elevage de truites.» a voix basse.
Relisez-le a voix haute en vous enregistrant sur un dictaphone. Faites écouter votre
enregistrement a votre enseignant (e). Réenregistrez le paragraphe en tenant compte
des corrections de 1’enseignant (e)» mnependavae 4YUTaHHS TEKCTY Brojoc 13
MOJABIINM aya103alMCOM Ta KOPEKIII€I0 MOMUJIOK ITi/1 KEPIBHUIITBOM BUKIaAayva. Lls
BIIpaBa CIPHUSE PO3BUTKY (OHETUYHHX W PUTOPUYHMX HABUYOK 3100yBadiB BHIIOi
ocBiTu. [lepmmii erar, KO CTyJEHT YUTA€E TEKCT Mpo cebe, JornoMarae 03HalOMUTHUCS
3 MarepiajoM, akIEHTYI4M yBary Ha 3MmicTi Ta opdorpadii. [loBropHe uyuTaHHs
BroJioc 13 3alHiCOM CHpHS€ BIOCKOHAJICHHIO BHUMOBH, I1HTOHAINi Ta PHTMIKH
¢dpaniy3pkoi MOBU. AHamI3 3aMucy BUKIATA4eM W TOAAIBIIE KOPHUTYBaHHS
J03BOJISIIOTh  YCYHYTH IHOUBIAYalbHI TOMWJIKH, IIO0 € BaXJIUBUM €TalloM Y
dbopMyBaHHI TPaBUIBHOT APTUKYJSIII. 3aBeplIaJibHUNA 3aMuC MMICHS KOPEKIIN
BHKJIa/Iaua JIEMOHCTPYE MIPOrPeC CTYACHTA Ta 3aKPIIUIIOE OTPUMaHI HaBUYKU. Takum
YMHOM, 3aBJIaHHS IHTETpy€ KIJbKa KJIIOYOBUX AacMeKTIB HaBYaHHS: poOOTy Han
TEKCTOM, BHMOBOI Ta IHAMBIAyaJdbHUWU TIAX1J JO BIOCKOHAJCHHS MOBHOI
KOMIETEHII].

3aBaaHHs, 1110 niepeadayae HanMcanHs ucta apyry (Ecrivez a un ami et racontez-
lui ce que vous venez d’apprendre en lisant cet article) 3 Buksaom 0iHO 3aCBOEHOTO
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MaTepiaiy, CIpUsi€e PO3BUTKY MUCHMOBOI MOBJIEHHEBOI KOMIETEHIIl CTYACHTIB Yy
KOHTEKCTI Mpo(deciifHOro CIHiIKyBaHHSI. BOHO CTHUMYyIIOE CTYJEHTIB y3arajJbHIOBATH
oTpuMaHy iHdopMalio, BUOYJOBYBaTH JIOTIYHY CTPYKTYpy TEKCTy Ta
BUKOPHCTOBYBATH CIICL1ali30BaHy JIEKCUKY B OCOOMCTICHOMY CTHJII CIIJIKyBaHHS.
Kpim Toro, Ttakuii miaxiJ 3aoxouye pedIeKCiio Ta CHOpUs€ KpalioMy 3aKpiIUIEHHIO
Marepiany 3aBISKH HOT0 TEPEOCMHUCICHHIO 1 TOMANBINN 1HTerpamii B aKTUBHUN
CIIOBHMKOBUM 3amac. 3aBJaHHS TaKOXX Ma€ MOTHBAIMHUI XapakTep, OCKIIbKU
IMITaIlisl peaJibHOT KOMYHIKAIII1 3 IPYrOM JI03BOJISIE CTYJI€HTaM MOOQYUTH MPAKTHIHY
I[IHHICTh CBOiX 3HaHb Y KOHTEKCTI MOBCSAKJACHHOTO 1 MPOdECiiiHOTO BUKOPUCTAHHS
MOBH.

3. MixxkaucuuiuiinapHe HaB4aHHsl. Lleil TekcT 103BoJIsi€ MO€AHATH BUBYEHHS
(dpaHiy3pk0i MOBH 3 e€JleMeHTaMu O10J10Tii, €eKOJIoTii Ta akKBaKyJbTypH, IO
HIIKPECIIOE  MDKIUCHUIUIIHAPHUM ~ TOTEHLial  BUKOPUCTAHHS  aBTEHTUYHHUX
JTOKYMEHTIB.

4. CrumynwBanns auckycii. Ha ocHoBi 1H(opMamii 3 TEKCTy MOKHA
OpraHi3yBaTh [JHUCKYCil0 TMpPO METOAM PUOHUIITBA Ta EKOJOTIYHI AaCHEKTH
aKBaKyJbTYpH, IO CIPHUSIE PO3BUTKY HABHUOK YCHOTO MOBIIEHHS B TpodeciiHOMYy
KOHTEKCTI.

i mpuknaan IeMOHCTPYIOTh, IK BUKOPUCTAHHS aBTEHTUYHOTO JOKYMEHTa MOXKE
3HAYHO IMIJIBUILUTH €(EKTUBHICTb 3aHSTh 3 BUKJIAJAHHS CIIeL1ali30BaHOl (hpaHIy3bKOi
MOBH, 3a0€3MeUyI0UYH CTYJCHTIB peaJIbHUM MOBHUM MaTepiajioM Ta KOHTEKCTOM Horo
BUKOPUCTaHHA Yy IPO(DECiitHOMY CepeIOBHIII.

6. OnTuMizaniss HABYAJIbHOI0 MPOLECY. 3aCTOCYBAHHS aBTEHTUYHUX JKEpell
CHpUs€E HE JIUIIE 3aCBOEHHIO TEPMIHOJIOTII, ajge i pO3BUTKY MOBIICHHEBUX HABHYOK.
Hampuknan, y pamkax HaByYajgbHOI iSUIBHOCTI CTYACHTH MOXYTh BHUKOHYBATU
3aBJaHHS HA YCHUU Ta NMUCHMOBHUU TEpeKyaj], 0OrOBOPIOBATH CTATTI Ta POOUTH iX
KpUTUYHUN aHami3. Taki BOpaBU JOMOMAararOTh PO3BUBATH IHTETPOBAaHI HABUYKU:
PO3YMIHHSA HA CITyX, YATAHHS, TOBOPIHHS Ta MHCHMO, IO € BAYKIUBHUM 151 POpMyBaHHS
npodeciiiHOT KOMIETEHII].

BucHoBku. OnTuMizallii HaBYaJIbHOTO TMpOILECYy dYepe3 BUKOPHCTAHHS
aBTEHTHUYHUX JDKEpeNl CIpHUS€ KpaloMy 3acBOEHHIO (paHIly3bKOi MOBH st
npodeciitHux notped. PoOoTa 3 peanbHUMHM JOKYMEHTAMHU JI03BOJISIE CTYJEHTaM
OTPUMYBATH HE JIMUIE JIHTBICTHUYHI 3HAHHS, aje i rimbiie po3yMiHHs npodeciitHoi
rainy3i. Lle migBuiye iIXHIO MOTHBAIIIIO, TIOJIETIIYE 3aMaM'sTOBYBaHHS HOBOI JICKCUKU
Ta CHpUA€ PO3BUTKY MpodeciiiHuX HABUYOK, HEOOXITHUX JUIsi POOOTH B arpapHii

cdepi.
Cnucoxk Jgireparypu:

1. Sources: Larousse Agricole. ISBN 2030910228/ Sous la Direction de Marcel
Mazoyer - Paris: Larousse , 2002. - 800 pages.
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NUMERICAL IMPLEMENTATION OF THE EQUATION
IN PARTIAL DERIVATIVES OF THE HYPERBOLIC
TYPE BY THE DIFFERENCE METHOD

Tumanova Mansiya Elegenovna
Candidate of Sciences in physics and mathematics /Phd/., Associate Professor,
Almaty, Eurasian Technological University

Tumanova Gaini Isakulovna,
MSc in IT, researcher,
Almaty, GFGAA Ltd

In this paper is solved a mixed problem for a hyperbolic equation using the grid

method. The results were obtained by the authors by compiling and debugging the

program text in C++. It should be noted that this paper, like the previously presented

papers [5-9], can be considered as a test for beginning researchers.

So, it is necessary to find a continuous function u(x, t), that satisfies the equation
fort >0 :

0%u 0%u
37 = a2 (1),

0<x<a, 0<t<T,

for initial conditions

u(x,0)=f(x),0<x<a (2)
au;xt,O) =gx),0<x<a, (3)

and for boundary conditions

u(0,t) = wy(t), ula,t) = pp(t), 0 <t <T, (4)
Using the central finite difference approximation, we obtain the well-known relation:
U1 =21 — 2Puyj+ 22 (Wi — Uim1j) — Uijor i =12,..m (5)
Let's accept:

3x, x €[0;0,5]

a=1,T=1, glx)=0, py(t) =0, u(t)=0, f(x)= {3—3x,x €[0,5;1]
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We use agrid:
a

xi=({—1Dhy; (i=1,.n+1) ; n= =

tj:(j_l)ht (j=1,.nt+1) ;nt= hl’.
t

Let's count the first layer (j = 1), t=0.

On the second layer (j=2) we find the values wu; ; from the initial condition (3).

Here, if
A=
hy

than the scheme is stable, but the accuracy decreases with decreasing A.
For calculations we accept, h; = 0,05; h, =0,1.

The calculation results for w;; are presented in the Table 1.

Table 1
i i=2 i=3 [ i=4 i=5 i=6 [ =7 i=8 i=9 i=10 | i=
= 11
1
j=1, (t=0)
0 0.2 0.4 0.6 0.8 1 0.8 0.6 0.4 0.2 0
j=2 , (1=0,05)
0[o0.2 0.4 0.6 0.8 1 08 |06 0.4 0.2 0
j=3, (t=0,1)
0]03 | 0,6 | 0,9 |12 [135 [12 J09 | 06 103 I
j=4 , (1=0,15)
0[03 0,6 0,9 1.162 | 1.125 1.162 [ 0.9 0.6 0.3 0
5 5
j=5 , (t=0,2)
0]03 | 0.6 | 0.890625 [ 1.05 | 0.91875 | 1.05 [0.890625 |06 103 0
j=6 , (1=0,25)
0[03 0.597656 | 0.848437 [ 0.864 | 0.778125 0.864 | 0.848437 0.597656 | 0,3 0
844 844
j=7 ., (t=0,3)
0] 0.299414 [0583594 [ 0.747656 | 0.653 0.680859 | 0.653 0.747656 | 0.583594 | 0.299414 [ 0
906 906
j=8 , (1=0,35)
0 0.29502 0.539502 | 0.582422 | 0.473 | 0.570117 0.473 0.582422 | 0.539502 | 0.29502 [ 0
145 145
=9, (t=0,9)
0 0.277991 [ 0.44502 0.379138 | 0.343 0.410889 | 0.343 0.379138 | 0.44502 | 0.277991 | 0
945 945
j=10 , (t=0,45)
0] 0233221 [0.29231 0.183527 | 0.240 0.218188 | 0.240 0.183527 [ 0.29231 | 0.233221 [ 0
28 28
j=11, (t=0,5)
0 0.144919 [0.097632 [ 0.029299 [ 0.116 | 0.036534 0.116 | 0.029299 0.097632 | 0.144919 [ 0
904 904
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j=12 , (t=0,55)
0] 0.008565 [ -0.102307 | -0.085944 | - -0.104935 | - -0.085944 | - 0.008565 | 0
0.048 0.048 0.102307
466 466
j=13, (1=0,6)
0 -0.157649 [ -0.270438 | -0.195909 | - -0.21817 - -0.195909 | - -
0.237 0.237 0.270438 | 0.157649
323 323
j=14 , (1=0,65)
0] -0312647 | -0-391738 | -0.334859 | - -0.340982 - -0.334859 | - - 0
0.411 0.411 0.391738 | 0.312647
038 038
j=15, (t=0,7)
0| -0.409256 -0.479046 | -0.507074 - -0.498821 - -0.507074 - - 0
0.507 0.548 0.479046 | 0.409256
074 194
j=16 , (t=0,75)
0 -0.420999 -0.555914 -0.682562 - -0.681347 - -0.682562 - -
0.662 0.662 0.555914 | 0.420999
127 127
j=17 , (1=0,8)
0| -0.361221 -0.630715 -0.821429 - -0.854563 - -0.821429 - -
0.786 0.786 0.630715 | 0.361221
874 874
j=18 , (1=0,85)
0] -0.278511 [ -0.685821 | -0.903979 | - -0.993934 | - -0.903979 | - - 0
0.936 0.936 0.685821 | 0.278511
582 582
=19, (1=0,9)
0 -0.228001 [ -0.693639 | -0.94014 | - -1.10463 - -0.94014 - -
1.092 1.092 0.693639 | 0.228001
48 48
j=20 ,( =0,95)
0 -0.2369 -0.646673 | -0.95276 | - -1.20925 - -0.95276 - -0.2369
1.213 1.213 0.646673
33 33
j=21, (t=1
0| -0.289017 -0.573785 -0.953999 - -1.31591 - -0.953999 - -
1.268 1.268 0.573785 | 0.289017
01 01
References:

1. baxBamoB H.C., XKXunkos H.U., Ko6enpkoB I'.M. Uncaennsie MmeToanl. — M.:
Hayxka, 2002. — 632 c.

2. C.K.I'ogyHoB. YpaBuenus marematnueckon pusuku.. —M:Hayka,-1963.-416 c.

3. Daniel D. McCracken, William S.Dorn Numerical Methods and Fortran
Programming.-New York, Wiley International Edition, 1965.-584p.

4. ANIlmuc, H.A.CnuBuna JlabopaTOpHbIi TpPAKTUKyM IO  BBICHICH
MaTemaTtuke.-M:Bricmas mkoma,1983.-208c.

5. TymanoBa M.E. AHanu3 TOYHOCTH pe3yJbTAaTOB pelieHui 3agaun Komm
YUCJIEHHBIMU MeToAaMu. MexayHapoaHas Hay4dHO-TIpaKThuueckas KoH(epeHIus

257




PHYSICAL AND MATHEMATICAL SCIENCES
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

«CuHTEe3 HayKu M 00pa3oBaHMs KaK MEXaHU3M Mepexo/a K MOCTUHIYCTPUAIbLHOMY
obmecTBy .-Taranpor,12 anpens 2021 roma.-“Owmera Caitenc”,Y $a,2021.-ctp.7-12.

6. Tymanoa M.E. CpaBHuTenbHbli aHanu3 pemieHus: 3agauun Komm metomom
Pynre-Kyrra ¢ meromamu Ditnepa.- XXV International Scientific and Practical
Conference «Innovative trends of science and practice, tasks and ways to solve them»/
PHYSICAL AND MATHEMATICAL SCIENCES/, 28 June -01 July 2022 ., Athens, Greece.-
. p 452-456.

7. TymanoBa M.E., TkaueBa A.MenenoBa H., Caunmuenko U.,Cabpipxan E.
AHaJIU3 TOYHOCTH PE3YJbTAaTOB YHCIEHHOTO HMHTerpupoBaHus ¢yHkmuii.- XXVI
International Scientific and Practical Conference «Problems of science and practice,
tasks, and ways to solve them» ,5 - 8 July 2022 ., Helsinki, Finland.- p.301-303.

8.Tumanova M.E. Numerical implementation of the equation in partial derivatives
of the parabolic type by the difference method. -p.291-293.//The XXXII International
Scientific and Practical Conference «Modern development of science and the latest
perspectives», August 16 — 19, 2022, Vancouver, Canada. 343 p.

9. Tumanova G.l., Tumanova M.E. Solving a nonlinear optimization problem using
the gradient descent method. - p. 254-256// « | International Scientific and Practical
Conference «Advanced technologies for the implementation of new ideasy», January
09-12, 2024, Brussels, Belgium ».- 349p.

258



PHYSICAL AND MATHEMATICAL SCIENCES
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

METO/I ONITUMI3AIIIT PO3MOJILTY 3ABPYJIHEHD Y
MOBITPI JJISI BUMTAJKY JEKLJILKOX JIUKEPEJ

KosTyHn Aprem /IMuTpOoBHY,
Kadenpa npuknannoi matemaTuku, AcripaHt
XapKiBCbKUI HallIOHAIIBHUN YHIBEPCUTET PaAi0CICKTPOHIKU

IHepmmna FOuais IropiBaa
n.¢.-m.H. [Ipodecop
HarmionaneHuil TeXHIYHMIA YHIBEPCUTET «XapKIBCHbKUI MOMITEXHIYHUA IHCTUTYT»

Abstract. The boundary problem is formulated, describing the processes of multi-
component pollutant transport in the air in the presence of point sources of substances.
Using the concept of local potential, a theorem is formulated that allows developing an
algorithm for solving the stated problem using the finite element method (FEM). The
choice of the method is determined by its advantages: 1) FEM provides the closest
solution in the form of an analytical expression; 2) FEM allows formalizing the
procedure for satisfying boundary conditions by selecting a functional for which one
or both boundary conditions are natural; 3) FEM allows constructing an approximation
in the presence of features such as discontinuous coefficients or when the non-
homogeneous term of the differential operator is a sum of d-functions.

MaremaTiuHe ONUCAaHHS TEXHOJIOTIYHOIO Mpolecy B 0araTOKOMIIOHEHTHIM
CyMIIIl BKJIKOYAa€ PIBHAHHS MareplaJbHOro OallaHCy [UJIsi KOXHOI pearyrouoi
KOMIIOHEHTU. PIBHSIHHS MaTepiaibHOro OalaHCy 3aluCylOThCA Yy BUIVISII PIBHSHB
nudy3ii 3 BpaxXyBaHHSIM JIKEpeN PeUOBUHU [ 1]

%=div(D.gradCi)—grad(cTaCi)+Fi, i=1m (1)

ne C; — KoHIEHTpalis | -i KOMIIOHEHTH;,; (® — BEKTOP IMIBUIKOCTI MaTepiaibHOTO
notoky cymimn; D — koedimient cymapuoi nudysii; F — dyHkiis, ska Bu3Hauae
IHTEHCUBHICTb JKEpea | -i KOMIOHEHTH; M— YHCIIO pearyodnX KOMITOHCHT.

Jani po3misigaeMo KOHIICHTPAIIiF0 KOXKHOT KOMITOHEHTH HaJl ACSIKOI0 MOBEPXHEIO
K (PYHKI[IO JIMIE TMO3M0BKHBOI KOOPAMHATH X , a piBHAHHSA (1) po3misimatd B
OJTHOBHMIPHIii TTOCTAHOBIII.

Hudy3iiinnii MEPEHOC OI[IHIOETHCSA KO€(IIIEHTOM MO3/I0BKHBOTO
nepemitryBanass D| — 00 3mifiCHIOETBCS pEXHUM  11€aJbHOTO 3MIIlyBaHHS, MPH
D, — 0 — pexxum i1€a1bHOTO BUTUCHEHHS ).

YTBOpEeHHS HOBO1 PEYOBHHHU B PE3YJIbTATI B3a€EMO/I1i MI>)K KOMITOHEHTaMU CyMIIIl
3a0pyIHEHHS 3/IIMCHIOETHCS HAJl KOXKHINA OKpeMiil TOBEPXHI 1 CTAHOBUTH HEMEPEPBHO
posnozineni mkepena. i mxepena pedoBuHM 3a0pyIHEHHS Ha3UBAIOTHCS TOYKOBUMH.
MaremMaTHyHO TOYKOBE JDKEPEIO0 MOXKHA OIKCATH 3a JIOMOMOTOK OJWHUYHOI
immynbeHOT yHKIiT (=0 0(X—X, ) , me X, — KoopauHara K -ro mkepena i -i
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pPEUOBUHM 3a0pYyIHEHHS, SIKa BUXOAUTH 3 JIEAKOTO JKEpesa, 1 BiJ’€MHa, SKIO BOHA
PO3UMHSAETHCS (HANPHUKIAA MiJ BIUIMBOM BiTpy). MaremaTnuHa Moenb MpOIECYy B
0araTOKOMITIOHEHTHIN CyMillll 3a0pyJHEHOTrO MOBITPSI AJIs CTalllOHAPHUX YMOB Ma€
BUIJIST HACTYITHOT TPAaHUYHOT 3a/1a41:

;X[DL( )dc)fx)] ; (UCICE))+ K (C (1. %)+ F(x) =0, )
0,059 _u)(c0)-;) G)
DL(L)dC(L) 0, (4)

e 6(x):(C1(x), C,(x),...,Cp, (x)) ; U(X) — Mo30BXKHS IIBHAKICTH MaTepiaabHOIO
notoky 3a6pyanens; K(C(X),X) — MaTpuis, sAka OMACY€e KiHETHKY B3a€MOMii Mixk

: T T
pPI3HHMH KOMIIOHEHTaMH CyMilli; C0=(C10,C20,...,Cm0) ;  Cijp — BenuuMHA

KOHIIEHTpAIIil | -I KOMIIOHEHTH 3a0pyHEHHS B CyMIiIlli Ha BUXOI 3 JDKEpea;

_ Pi

f(x) :( f.(x), f5(X),..., Ty (X))T ; (X)) = ZquS(X —Xi), Pj — YHCIO TOYKOBHX
k=1

JDKepel | -1 KOMIOHEHTH; L — JTOBXKHMHA JesKOoi TOBEPXHi.

3anaua (2) — (4) B 3arajibHOMY BUIIAJIKy € HEMIHINHOIO, HECAMOCHPSKEHOIO, 10
YTPYIHIOE ii 1HBapiaHTHE (POPMYIIOBAHHS. 3 BUKOPUCTAHHSIM KOHIICTIII] JIOKAJIbHOTO
noteHmiany [2] Hamu chopMydbOBaHA TEOpeMa, sSKa JIO3BOJSE TPEICTABUTH i1 Y
BapialiiHiii Gopmi.

Teopema. Skmio (bYHKI_IiOHaJ'I BU3HAYCHUN BUPA30M

dC (x) dC(x) dC (X)

1(C(x) = j =D, (x) +u()C ()

dU(X) m Ci(X)
+= c (x)C(x) -2y j ZKU(C (x), x)c()=t dt —

t=1 ¢

f (X)E(x)}dx+§u(0)6 (0)(C(0) - 2Co), 5)

CTaI[lOHApHHI, a Cio(x) micias Bapiamii I(E(X)) no C;(x) mimiaraors IJOMOMDKHUI
ymosu CX(x)=Ci(x), o dynkuii C;(x), i =1,m 3a10BONBHAIOTH CHCTEMY DiBHSHD
(2) 1 rpannuni ymoBH (3) — (4).

3anaqy miHiMizaIi GyHKIioHay (5) OymeMo po3B’si3yBaTH METOJIOM CKIHUYCHHUX
enemeHTiB [4,5,6]. TarepBan [0,L] po3i6’emo Ha N 9acTWH MOCITIAOBHICTIO TOYOK

T X < Xp < X3 <...< Xy = L. Habmmxenwuii po3s’sizok Cr(x) mrykaemo y Burisii

260



PHYSICAL AND MATHEMATICAL SCIENCES
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

N+1 -
Cri(x) =D Ciphy(x), i=Lm, n=1L N +1, (6)
n=0
ne C;, — BeJWYMHA KOHIIEHTpamii | -i KOMIIOHEHTH 3a0pyIHEHHS B N -i TodIi

posainenns; ¢yskiii N, (X) marors Burmsz [3]

hn (X) =

1 |X_Xn—1| _ Xni1 — Xn1 |X_X |+
n
2 Xp = X (Xn - Xn—l)(xn+1 - Xn) Xna — Xn

B pesynbrari minimizamii |(C (X)) mo C;, moB’si3anHst BUXiqHOT 3a/1a49i 3BOAUTHCS

(7)

710 PO3B’sI3aHHS CHCTEMH PIBHSIHB
za(cyc (x)) o
——==0,1=1m, n=1,N +1], (8)
oG,

Jlnst mpukiiay po3mIsiHEMO TpaHUuHy 3afa4dy (2) — (4) 11 ABOKOMIIOHEHTHO1
CyMilli (TPUOKCUIY CIpKA Ta OKCHAY BYIJICIIO), sIKA OIMHUCYE TPOLEC PO3MOILTY
3a0pyIHEHHS TIOBITPS Ha JEsIKIi OKpeMiil MOBEPXHI, Ta 3AIHCHIOETCA Yepe3 OKpeMi
JoKepeIia 3a0pyTHeHHS.

Ha puc 1. 3o0paxeHi pe3yabTaTH 3acTOCYBaHHSA aJrOpUTMYy. Y PO3IISIHYTOMY
NPUKIaAl TpoUEeC PO3NUJIEHHS IIKIJJIUMBUX CIHOJNYK B TOBITPI 3 PO3MNOALTICHHSAM
kourentpaiiii CO, (1 — ekciepuMeHTabHI 3HAUCHHS, 2 — po3paxyHkoBi) i SO; (3 —
EKCIIEpUMEHTAaJIbHI 3HAYCHHS, 4 — pO3PaXyHKOBI)

. Pexxum po3nuneHHs WKiannBmMx CroJlyK B rnosiTpi

. —eo— CO:: 1 - EKcnepuMeHTanbHi
= —== COz 2 - Po3zpaxyHKoBi
—m— SOs: 3 - EKcnepuMeHTasbHi
——- SOs: 4 - Po3paxyHKoBi

40}

w
o

N
(=]

KoHueHTpauia, mg/m?

10

0 20 40 60 80 100
BiacTaHb Bia mxepena, M

Puc. 1. Ilporec po3nuiieHHs MIKIJIMBUX CIOIYK B MOBITPI.

3n1CHIOBAaHUH Y TIOBITPI1 MPOIIEC € TTOCITIIOBHICTIO XIMIYHUX PEaKI[ii, KIHeTUKa
SKUX OIMCYEThCS HACTyImHOIO Matpureto [6], mpuuomy mis CO, mepemnbadaeThes

aumie #oro mudysis 6e3 XiMiuHMX peakiid, a mis SOz BpaXOBYHOTBCS peakiii 3
BOJISTHOIO TApOIO:
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—DCy(x) BkpCy(X)

K(COX).X)=pmax  Co(0) , )
| ) Y K, +C,(X) koCo(X)

Jle C, - xounenrparis 3a0pynaens CO, ; C, - koHueHTpailis 3a0pyaHeHb SOg ;5 oy -
MaKCUMAJIbHO IIBUIKICTh XiMiyHOT peakmii SO, (Hampukiaa, MEpeTBOPSHHS Ha
H,SO, ). Kp - mBuakictes posknamanas SO; y 30BHIMHBOMY cepenoBumt (D —
koedirient audysii qm CO,). K, - xoHcranta HacuyeHHs mias peakiii SOg . Y -
koedinieHT Tpanchopmariii SO;. [ - heHOMEHONTOTIYHMI KOS]IIIi€HT.

[Tnoma mepepi3y mxepen BUKHUAIB 3HAYHO MEHINA, HIXK MacIiTad MOBITPSHOTO
CEpENOBHINA /1€ PO3MUIIOIOTHCA BUKHIM, TOMY iX MOXKHA PO3IVISAATH SIK TOYKOBI

JOKEpesia  KOHIEHTpalii 3a0pyqHeHb 3 1HTCHCHBHICTIO, SIKA& BH3HAYA€THCS
CIIBBIJHOIIICHHSIM:

QuCin
O = = (10)
A
ne Qp - moTiK 3a0pyaHIOIUMX PEUOBHMH Big k-ro mkepena; C;; - KOHICHTpaIlis
3a0py/IHIOIOYMX PEUOBUH Yy BUKHUI. F - momna nmepepisy moBiTpssHoro kopuaopy (abo

30HU PO3MOBCIOMKEHHS).

J{nst po3B’si3aHHST CUCTEMU PIBHAHB (8), sSIka BHACIIIOK HeJiHiMHOT MaTpuili (9)
€ HeNiH1IHOI0, HaMU OyB BUKOpHcTaHUil MonudikoBanuii meton Hetorona. Cknanena
nporpama Ha ajiroputMmivtii MoBi MATLAB.

3MollenTbOBaHa ~ JWHAMIYHA CHCTEMa TIoKaszana, IO 3a OO0CATYy BHKH/IIB
Q, =200 ]I/l3/ e (ms CO,) ta Q =150 M3/ 2 (mnst SO; ) KoHIEHTpalist 3a0pyTHEHHS
noOau3y JKEpesl AOCIrae MIKOBUX 3HaueHb. Po3moniun 3a0pylHEHb y3TOMKYEThCS 3
JaHUMU TIPO WIBUIKICTH BITPY Ta NapaMeTpaMu TypOyJIeHTHOI Judy3ii.

CkrmazeHa mareMaThyHa MOJENb JO3BOJISIE ONTHUMI3YBaTH pO3TAIIyBaHHS

JHKEepesT BUKUIIB a TAKOXK OIIHUTH €(DEKTUBHICTD 3aXO0/(1B MIOJI0 CKOPOUCHHS BUKHIIB.

HaykoBa HoBu3Ha. JIOCIIJDKCHHS BIIEpIIE BHUKOPHUCTOBYE  KOHIICTIIIIIO
JIOKaJIBHOTO TOTEHINAY AJi1 (POPMYJTFOBAHHS Ta PO3B'SI3aHHS TPAHUYHOI 3ajadi, 110
OMKCY€E TPOIECH TEPEHOCY 0araTOKOMIOHEHTHOI CyMIIIl 3a0pyJaHEHb Yy TOBITP1 3a
HAsBHOCTI TOYKOBUX JDKEPEN JESKOi PeHOBMHH. BakMBO BiI3HAUMUTH, IO OOpaHe
BUKOpUCTaHHA MeTony ckiHueHux eneMmeHTiB (MCE) y moemHaHHI 3 KOHIICMIIIEO
JIOKAJIbHOTO TMOTEHINaTy Haja€e MUTICHUN Ta €(eKTUBHHUM MiAXIJ JJISI aHATITUYHOTO
MOJICTIIOBaHHS JAHOTO TIPOIIECY.
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TEENAGE PSYCHOLOGICAL WELL-BEING ON Al-
DRIVEN MEDIA PLATFORMS: THE IMPACT OF
ALGORITHMS ON MENTAL HEALTH

Usoltseva Antonina,
High School Student
Pertopavlovsk Lyceum LORD for Gifted Children

It is not a secret that Al-driven media platforms employ algorithms focused on
personalized content delivery and user engagement. And this article reviews existing
literature on the psychological impacts of social media algorithms, emphasizing the
need for regulatory oversight and collaborative strategies among mental health
professionals, policymakers, and technology developers. The study also evaluates how
algorithmic content recommendations, screen time, and engagement-based design
influence mental health, addressing both their benefits and risks. Finally, it underscores
the importance of digital literacy and suggests strategies to promote healthier media
consumption among adolescents.

Introduction: Balancing screen-time

Al-driven media platforms are now integral in daily life, offering personalized
content to users based on their behaviors. These platforms adjust to the preferences of
users, providing personalized experiences that maintain individuals' interest for
prolonged periods. In return, the amount of time adolescents spend on screens directly
correlates with their mental health. In addition, it is important to tackle ethical issues
related to gathering data and making algorithmic suggestions in order to protect the
privacy of teenagers. Users frequently struggle to grasp the method behind
recommendations, particularly due to the opaque nature of Al's processing, resulting
in reduced transparency. This gives rise to privacy issues, particularly since teenagers
may not be aware of how their information is utilized to impact their online interactions.
This creates privacy worries, particularly because teenagers may not realize how their
information is being utilized to shape their online interactions. This gives rise to
privacy worries, particularly since teenagers might not know how their information is
utilized to impact their internet interactions. Thus, transparency and accountability in
data usage can provide a safer online environment for adolescents, emphasizing their
mental health over profit-driven engagement metrics.

One of the most pervasive issues linked to screen time is the phenomenon of
"attention engineering." Platforms like social media and streaming services employ
features such as infinite scrolling, autoplay, and push notifications to retain users'
attention. These mechanisms are highly effective in prolonging engagement but often
lead to compulsive usage patterns that detract from offline activities essential for
psychological development, such as physical exercise, socializing, and creative
endeavors. Adolescents caught in this cycle may experience "digital dementia,”
characterized by cognitive overload, diminished memory retention, and difficulty
concentrating.
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Compounding these risks is the nature of the content adolescents consume. Al
algorithms frequently serve emotionally charged or sensational material to sustain user
interest. For teens, this often translates into exposure to unrealistic beauty standards,
aggressive peer comparisons, or harmful ideologies. Such content can distort their self-
Image and amplify insecurities, fostering a culture of constant validation-seeking and
heightened vulnerability to mental health disorders.

On the other hand, algorithmic recommendations can provide benefits, such as
promoting supportive online communities and increasing access to mental health
resources. Platforms with moderated content and positive reinforcement strategies
have shown promise in reducing feelings of isolation and fostering peer support among
teenagers.

Efforts to balance screen time must be multifaceted, addressing both individual
behaviors and systemic design choices. On a personal level, adolescents and their
families can adopt strategies such as digital detox periods, setting device-free zones,
and practicing mindful media consumption. For instance, dedicating time without
technology during meals or prior to sleep can aid in creating better habits. Just as
important is motivating teenagers to engage in activities away from the internet that
promote their physical, emotional, and social health.

Certain platforms currently provide tools for monitoring usage trends, however
their success is frequently influenced by the level of awareness and participation from
users. Policymakers are also essential in molding the digital environment. Rules
requiring content suitable for specific ages, restrictions on addictive features, and
transparency about algorithm use can protect teenagers from too much screen time and
detrimental material. Partnerships among governments, educators, and technology
firms are crucial in developing guidelines that address the mental health requirements
of young users while promoting the advancement of Al-driven platforms.

Overall, it is essential for teenagers to have the necessary tools and understanding
to responsibly navigate the online world, and at the same time, media platforms and
policymakers need to work towards reducing harm. Balancing time spent on screens is
a task that should be shared among everyone, not just the responsibility of individuals,
in order to safeguard the mental well-being of upcoming generations.

The Need for Digital Literacy

Digital literacy involves more than just being skilled with technology; it includes
the ability to think critically, assess media, and comprehend the impact of algorithms
on user interactions. Fostering digital literacy is crucial in lessening the psychological
effects on adolescents as social interactions and access to information are driven by
these platforms.

The relationship between social media use and mental health remains a focal point
of scholarly debate. Krumsvik (2024) references the argument by Jonathan Haidt, who
associates the rise of smartphones and social media since 2010 with increased mental
health challenges among adolescents, especially Generation Z. Although establishing
causation is difficult due to limited longitudinal studies, the evidence points to
significant risks. Algorithms frequently promote idealized content, which
disproportionately affects vulnerable groups, such as teenage girls, by amplifying
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social comparison, low self-esteem, and online harassment. Krumsvik suggests that
implementing gender-sensitive algorithms and promoting awareness of algorithmic
biases can empower healthier media engagement.

Overall, validation-seeking behaviors, such as frequent posting for likes and
comments, have been linked to mental health issues among youth. And the need for
digital literacy initiatives that educate teenagers about the dangers of seeking external
approval online can reduce adolescents' vulnerability to psychological distress. In
addition, a pilot study with Italian adolescents, conducted in 2023, demonstrated that
structured education on responsible media use significantly improved life satisfaction
and psychological well-being. Participants learned to recognize algorithmic biases,
identify misinformation, and understand concepts like echo chambers and filter
bubbles. This research emphasized the significance of including social media literacy
in school curricula to prevent mental health issues caused by Al-driven platforms.
Including social media literacy programs in school curricula can help teenagers
develop the ability to critically analyze such platforms and identify the impacts of
algorithmic biases.

Furthermore, as noted in existing literature, platforms employ sophisticated
recommendation systems that tailor content based on user behavior, often prioritizing
engagement over well-being. For instance, hybrid recommender systems improve the
accuracy, diversity, and applicability of mental health interventions by drawing from
multiple data sources, such as user demographics, mental health profiles, and therapy
history. While hybrid systems in mental health offer therapeutic recommendations
based on personal data, Al-driven media algorithms may not account for user well-
being, often exposing teens to potentially harmful content. Like mental health systems,
social media platforms use recommendation algorithms; however, the algorithms on
media platforms often drive emotionally charged or extreme content, especially when
recommendations reinforce negative self-comparisons. Therefore, in mental health,
personalization aims to improve user well-being, while in social media, algorithms
often prioritize engagement, potentially to the detriment of teenage psychological well-
being.

Moreover, in the field of cyberpsychology, Al applications can simulate
therapeutic interactions, helping individuals manage anxiety, depression, and other
conditions by providing virtual companionship and intervention support, particularly
in areas with limited access to mental health professionals. However, the reduction of
human empathy can lead to increased anxiety, a sense of isolation, and even emotional
distress due to poor-quality interactions. Hence, a collaboration between policymakers,
technologists, and mental health professionals is recommended to ensure the ethical
application of Al in mental health, with safeguards around data privacy and the
incorporation of human support to enhance the quality of Al interactions.

In the long run, the integration of digital literacy into educational programs and
policy frameworks offers a promising path to protect adolescents from the
psychological risks of Al-driven media platforms. By promoting awareness of
algorithmic biases, addressing validation-seeking behaviors, and encouraging
responsible media use, digital literacy can empower adolescents to navigate the digital

266



PSYCHOLOGY
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

landscape with resilience and confidence. Paired with ethical algorithm design and
active parental involvement, these measures create a holistic framework for fostering
healthier digital habits and safeguarding mental health.

Collaborative and Regulatory Strategies

Regulation plays a vital role in holding media platforms accountable for their
algorithmic designs and content policies. As Costello et al. (2023) highlight, algorithms
optimized for engagement frequently expose adolescents to harmful material,
including extreme dieting content and self-harm ideation. These practices exploit
young users' vulnerabilities to maximize platform profits. To counteract such risks, the
authors recommend state-level policies requiring algorithmic audits, age-appropriate
content regulations, and the development of ethical standards for algorithmic
practices.

Media platforms should work with mental health experts to integrate protective
measures into their algorithms. For example, Ognibene et al. (2023) propose a
"Collective Well-Being Recommender System" (CWB-RS) designed to optimize users’
psychological health by prioritizing diverse, healthy content over emotionally charged
material. This system incorporates educators and community experts to define well-
being standards and monitor interactions, fostering a positive online environment for
adolescents.

To this extent, collaboration among technologists, psychologists, and policymakers
Is essential to develop algorithms that support mental health goals, particularly by
creating moderation tools and nudges for encouraging healthier interactions (the
European Union’s General Data Protection Regulation can be provided as a sample
model for data privacy and accountability). Collaboration between nations can help
coordinate these initiatives, guaranteeing that digital platforms comply with global
norms for protecting users. Hence, international cooperation can facilitate the sharing
of best practices and resources, fostering a unified approach to regulating Al-driven
media. Because, by fostering partnerships among stakeholders, promoting ethical data
practices, and implementing comprehensive education and legislation, society can
create a digital environment that prioritizes adolescents’ well-being. These efforts
underscore the need for a collective approach to ensure that Al-driven platforms
support rather than compromise the development of the next generation.

Conclusion

For teenagers, media platforms could, indeed, foster safe spaces to promote mental
well-being if algorithms prioritize positive engagement.

Key Recommendations

1. Promote Digital Literacy Initiatives

Incorporating extensive digital literacy programs in educational curricula is
essential. These programs need to concentrate on providing adolescents with critical
thinking abilities, evaluating media, and understanding algorithmic biases. By
providing teens with the skills to responsibly navigate Al-based platforms, we can
lessen their susceptibility to negative content and build resistance against validation-
seeking behaviors.
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2. Mandate Algorithmic Accountability

Policymakers must enforce transparency in algorithmic design by requiring social
media companies to conduct and disclose algorithmic audits. These audits should
evaluate how algorithms prioritize content and their psychological impacts on users,
particularly adolescents. Transparent practices can ensure platforms are held
accountable for promoting user well-being over profit.

3. Foster Collaborative Efforts

Media conglomerates must partner with experts to create content that prioritizes
the community's well-being, such as the CWB-RS (Collective Well-Being
Recommender System). Engaging stakeholders in the development of moderation tools
and user education initiatives can optimize platforms for positive mental health
outcomes. Thus, it is highly recommended for mental health professionals, educators,
policymakers, and technology developers to collaborate in promoting platforms that
support the mental wellness of teenagers.

4. Enhance Global Cooperation

International cooperation is necessary to create consistent guidelines for governing
Al-driven media. Regulations such as the GDPR from the European Union can be used
as a template for advancing data privacy and responsibility. By collaborating
internationally and exchanging best practices, countries can join forces to protect the
health of teenagers in the digital era.

5. Sustain parental engagement

Active parental supervision is essential in finding a middle ground between
enabling teenagers to interact with their friends and ensuring their safety. Research
consistently indicates that adolescents with involved parents typically experience
improved mental health results, such as decreased levels of anxiety, depression, and
social isolation. Parents play a role in more than just limiting screen time; they also
help children develop responsible media habits, encourage healthy digital behavior,
and offer emotional support.

In summary, this paper suggests ongoing research into Al ethics, transparency, and
data protection to ensure safe and effective applications in mental health of teen-aged
individuals. While Al models aid in diagnosing adolescent mental health disorders,
social media algorithms may unknowingly amplify symptoms through targeted content.
Both Al in mental health and social media algorithms call for ethical guidelines.

The urgent attention required should focus on the psychological effects of Al-
powered media platforms on teenagers. Society can cultivate a more beneficial digital
environment by emphasizing digital literacy, implementing ethical algorithmic
practices, and promoting collaboration. Moving forward necessitates a joint dedication
to protecting the future generation's welfare and utilizing the advantages of
technological advancement. Education, regulation, and responsible innovation can help
Al-driven platforms become supportive tools for adolescent development, rather than
a cause of psychological instability.
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EMOULINHA CTIMKICTb TA BUBIP KOIIIHT -
CTPATETIIA Y 3BEPEKEHHI ICUXIYHOTI'O 3/I0POB’S
OCOBHUCTOCTI

Jopoxko Ipuna,

TOKTOp (hitocodcrkux HAyK, Ipodecop,

3aBijlyBay KadeIpu ICUXO0JIOTIYHOT Ta MeAaroriyHoi aHTPOIoJIOrii

XapKiBChKOI'0 HaIlIOHAJIBLHOTO TeAaroriynoro yHisepcutety imeHi I'. C. CxkoBopoau

Mauuxina OJiena,

KaHJIUJIAT TICUXOJOTIYHUX HAYK, TOTICHT,

JOIEHT Kadepu NICUXO0JIOTTYHOI Ta MeAaroriyHoi aHTPOIOJIOTi

XapKiBCHKOI'0 HAIlIOHAJIBLHOTO Teaaroriunoro yHisepcutety imeHi I'. C. CkoBopoau

Bepemuyk Tersina,
3100yBay Apyroro (MariCTepchbKkoro) piBHS BUIIO1 OCBITH
XapKiBCHKOI'O HAI[IOHAIBHOTO Tiearoriynoro yHisepcutety iMeni I'. C. CkoBopoau

B ymoBax cywacHoro rio0aii30BaHOrO CBITY, IIO MOCTIHHO 3MIHIOETBCS 1
XapaKTEPU3y€EThCs MIABUIICHUM PIBHEM CTpeCy, MUTaHHS 30€peKeHHS MCUXIYHOIO
3I0pOB'ss CTa€ HaA3BUYailHO BaxuBUM. OcCOOIMBO 1€ CTOCYETbCS 3/1aTHOCTI
0COOHUCTOCT1 €(PEKTUBHO CIPABISATUCS 31 CTPECOBUMH CUTYAIlISIMU, III0 BUHUKAIOTH SIK
y npodeciiiHoMy, Tak 1 B OCOOHCTICHOMY KHUTTI. EMmoriifHa CTiiKiCTh Biairpae
BUpILIAIBHY pOJb y 3JaTHOCTI JIOAUHU 30€piraTh NCUXIYHY PIBHOBAry Ta yHUKAaTu
MCUXIYHUX po3aiB. KomiHr-cTparterii, Kl 3aCTOCOBYIOThCS JJIs MTOAOJIAHHS CTPECY,
0e3rocepeIHbO BIUIMBAIOTh HA MCHUXIYHE 3/I0POB'Sl 1 € BAXKIMBUMH 1HCTPYMEHTaMU
MIITPUMKH €MOLIMHOT CTaO1IHLHOCTI.

EMoriiiHa CTIMKICTb € CYKYNHICTIO PI3HUX EMOLINHUX XapaKTEepPUCTHK, SKI
CIPUSAIOTH TOCSTHEHHIO MeTU. HayKoBIll BKa3ylOTh Ha T€, II0 OCHOBHUM KpPHUTEpPiEM
€MOIIIIHOI CTIMKOCTI € e(EeKTUBHICTh AISUIBHOCTI y CTaHAAPTHUX [JIsl JIIOJMHU
cutyartisx. S.PeiikoBcekuii [11] BU3HaAYae eMOIIIMHY CTIHKICTD SIK 3IaTHICTB 30epiraTtu
KOHIICHTpAIli10, aIeKBaTHE (DYHKI[IOHYBAHHS Ta KOHTPOJb HAJl EMOIIITHIMU MPOsIBAMU
i1 9ac emoliiHoro 30ymkeHHs. H.A. AMIHOB BBa)kae, IO JIFOJJMHA € €MOIIIHO
CTIMKOIO, SIKIIIO BOHA "Kpallle 3a iHIINX KOHTPOJIIOE CBOI eMoItiiiHi peakiii” [12].

K. K. InaroHoB [5] Bu3Haua€e eMOIIiiiHY CTIMKICTh Yepe3 TaKi KOMIIOHEHTH:

o AdeKTUBHO-CIIOHTAHHUH (CTYMIHb KOHTPOIIO €MOIIiH JIFOAMHOIO);

o AdeKTUBHO-MOTOPHHUI (CTA0IIBHICTH ICUXOMOTOPHUX HABUYOK);

« EMorriiiHo-ceHcOpHUM (CTIMKICTh CEHCOPHUX BP)KEHB ).

[ammit migxig npencrasus I1. b. 3iap0epman, kUil TpakTye eMOIIHHY CTIHKICTh
SIK B3AEMO/I10 €EMOIIMHHX, BOJILOBUX, IHTEJICKTyaIbHUX 1 MOTUBAI[IMHUX KOMITIOHEHTIB
ncuxiku. lle 3abe3nedye onTHUMalbHE MOCSTHEHHS IUIEH y CKJIQJIHUX EMOIIIHHUX
CUTYAIlisIX, IO TAKOXK € IHTETPATUBHOIO XapaKTEPUCTUKOIO OCOOUCTOCTI.
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M. 1. I'suenko Ta B. A. [ToHoMapeHko 6ayaTh €MOIIHY CTIHKICTD SIK BIACTUBICTh
O0COOHMCTOCTI Ta ICUXIYHUNA CTaH, IO CpUs€e eHeKTUBHINA MTOBEAIHII B €KCTPEMATHHIX
ymoBax. llell miaxim A03BOJISIE BUSBUTH TEPEAYMOBU CTIMKOCTi, MPUXOBaHI Y
IICUXIYHIA AUHAMIII €MOIH 1 MepeXKUBaHb, 3aJIe)KHICTh BiJ MOTpeO, MOTHBIB, BOJII,
ITIICOTOBJICHOCTI Ta CBIJIOMOCTI Cy0'€KTa.

b.M.TemnnoB TpakTyBaB €MOIIHY 30yJIMBICTh SK IIBUAKICTh Ta IHTCHCHUBHICTH
BuHUKHEHHs emomiii. B.C. MepmiH BHIIIUB OBl CKJIQI0BI  €MOINIHHOCTI B
TeMIIEpaMEeHTI: eMOILlIMHy 30YyJIJMBICTh Ta €MOIliHYy 1HTeHCHUBHICTh. I[lepia
CTOCYETBCS YYTIUBOCTI, & Ipyra — eHepPreTHYHOro aCTeKTy eMOIIii.

C.II. bouyapoBa BU3Ha4Ya€e €eMOIIHHY CTIMKICTh SIK 3/TaTHICTh KEPYBATH €MOIlISIMH B
CTPECOBHX YMOBAX, MATPUMYBAaTH BUCOKY IPaIE3/IaTHICTh 1 BAKOHYBATH CKJIaIHY a00
HeOe3neuHy po0oTy. BoHa Takox omucye ii K MOMICUCTEMHY 1HTEIPATHUBHY SKICTh
OCOOMCTOCTI, 110 BHU3HAYa€ TMPOAYKTHBHICTh 1 aJC€KBATHICTh IOBEIIHKH B
CKCTpeMaJIbHUX yMOBax [8].

3apyOvkui migxoau II. ®@pecca ta P. Kerrena QoxycyoTbcsi Ha €MOIIHIN
CTaOlILHOCTI, TIOB'A3aHIM 31 3JATHICTIO KOHTPOJIIOBATH €MOIlil, BIJCYTHICTIO
HEBPOTUYHUX 200 MCUXOTUYHUX CUMITOMIB, 1 CTIMKICTIO B IHTEpECaXx.

[lutaHHsT OCOOMCTICHMX JI€TEPMIHAHT, $KI 3HAYHOIO MIpPOI0 BIUIMBAIOTH Ha
YCHIMIHICTh JISJIBHOCTI JIIOAMHU Y CKJIQJIHUX JKUTTEBUX OOCTaBMHAX BHUCBITICHO Y
npaisgx HaykoBIiB. Cporoani (QeHOMEH eMOIIMHOI CTIMKOCTI BiJIKpUBA€E HOBI
MEePCIEKTUBH JIOCHI/DKCHHS, OCKUIBKM aKIIEHTH 3MIIIYIOTbCS 3 MpoQeciitHuX
EKCTpEeMaJIbHUX YMOB HA aHAMI3 CKIAAHUX )KUTTEBUX CUTYAIII y PI3HUX THUIIIB JIFOICH.

OcHoBHa yBara 30cepe/kKeHa Ha 1HIAMBITYaIbHO-TICUXOJOTIYHUX OCOOIMBOCTAX
O0COOHMCTOCTI B CTPECOBUX YMOBAX HAaBUYaJIbHOI, TPYI0BOI AISUTBHOCTI, a TAKOXK y cepi
ciMeliHuX BiAHOCHH 1 310poB's [9]. 3rimno 3 . Marnycconom ta H. Enmnepowm,
MOBEJIIHKA € PE3yIbTaTOM TOCTINHOT B3a€MO/IIi MK 1HIUBIJIOM Ta CUTYAII€I0, B SIKIH
BiH nepeOyBae. [lepeBara 0coOMCTICHMX YU CUTyaTMBHHUX (DaKTOpiB y (opMyBaHHI
MOBEIHKM BU3HAYAETHCA CKJIAIHICTIO JKUTTEBHX CHUTyalld 1 iX CyO0'€KTHBHOIO
BayKJIMBICTIO JJIS 1HIMUBIIA.

VY CcKIagHUX JKATTEBUX CUTYallisiX Ha T[OBEIIHKY JIIOJWHUA BIUIMBAIOThH i
ncuxo(i31010T14HI OCOOJMBOCTI, OCOOUCTICHI XapaKTEPUCTUKHU (JIOKYC KOHTPOJIIO,
€MOIIIHICTh, EKCTPABEPCisl) Ta OIL[IHKA BIIACHUX MOXJIMBOCTENH. AKTUBHICTb JIIOJIUHU B
IIMX YMOBAax 4YacTO HOCUTH JOJAIOUWU XapaKTep, CIPSIMOBAaHWUN Ha BHUPIIMICHHS a0o
ajanTaiio 10 HOBUX yMOB. OTxe, 00'ekTMBHI ¥ CyO'eKTHBHI (DakTOpH pazom
GOpMyIOTh yHIKaJIbHI JKUTTEBI CHUTyallll, SKi, y CBOI 4Yepry, BIUIUBAIOTh Ha
(dhopMyBaHHS HOBHX MOJICIICH MOBSAIHKH JJIs €(PEKTHBHOTO ITOJ0JIAHHS TPY/IHOIITIB.

[TonsTTss "CKIamHI >KUTTEBI CHUTYyallli" BHUKOPUCTOBYETHCS B TICUXOJIOTTYHHX
TOCIIKEHHSX, aJIe Ma€ PO3MHUTE BU3HAUCHHS. Y IMIMPOKOMY CEHCI - II€ COIaJIbHO-
MICUXOJIOTIYHA CHUTYyaIlis, sika BUMarae BiJi OCOOMCTOCTI MiJIBUIICHUX aJamnTariiiHuX
pecypciB, 10 MPU3BOAUTH JI0 3MIH Y ii ICUXIYHOMY CTaHi Ta B3a€MOJIIi 3 CUTYyalll€r0
[10]. 3a HO.®d. AHapeeBOro, CKIaJHA XHUTTEBA CHUTYyallisl - 1€ CTaH, y SIKOMY
MOPYIIYETHCS MPAIE3ATHICTh 1 3HKYETBCSI IKICTh KHUTTS, 110 MOKE MaTH HETaTUBHI
HaCIAKK 11t ocobucTocTi [1].
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JI. 1. AnmudepoBa 3By)Kye BU3HAUEHHS, BKa3ylO4M, 10 CKJIAIHICTh CHUTYyalli
BU3HAYAETHCS MOMIIUBICTIO BTPATH BAXJIMBUX JJIA JIFOAWHHU IiHHOCTEH. CKiamHi
KUTTEBI CUTyaIlll XapaKTePU3YIOThCA IMIIBHINCHAMH BHUMOTAaMH 10 aJallTaIliiHUX
pecypciB, pyHHYBaHHSIM JOCSATHEHB 1 BITHOCHH, a TaKOXK JOMIHYBaHHSIM HETaTHBHUX
emorii. SIx 3a3nagaroth B.B. HypkoBa ta K.H. BacmieBcrka, Taki cuTyariii 9acTo
1e(hOpPMYIOTh TEMITOPAIEHY TPAEKTOPIF0 OCOOMCTOCTI: MaiiOyTHE BTpayae MO3UTUBHUM
CEHC, TEMEpINIHE CTa€ XAaOTUYHUM, a MHHYJE IepecTaec OyTH pecypcoM s
HOJIAJTBIIIONO PO3BUTKY [8].

Posrnsamaroun EMOIlIHY CTIUKICTH SIK 1HIUB1TYaJIbHO-TICUXOJIOT14YHY
XapaKTEPUCTHKY, 1110 BIUTUBAE HAa €(PEKTUBHICTH AISUIBHOCTI B CTPECOBUX YMOBAX, V ii
CTPYKTYp1 BUIUISIOTH JBa KJIFOYOBI KOMIIOHEHTH: CTPECOCTIMKICTh 1 aJanTHUBHICTb.
AJlanTUBHICTh 3a0e3leuye 3aTHICTh 1HAMBIIA MPUCTOCOBYBATUCS O ISUIBHOCTI,
CIIYTYIOUM PEryJsITOpOM TMOBEIIHKOBUX CTpaTerii y CTPECOBUX CHUTYyaIlisiX.
JlociKeHHST TOKa3yIoTh, 110 eMOIIiifHA CTIUKICTh POPMYETHCS B MPOIIEC] aganTarii
710 EKCTPEMAJIbHUX YMOB JisTbHOCTI [2].

JI. M. KoToBa mepioro BUCYHYJIa 17I€10, 1[0 €MOIIiiiHa CTIHKICTh MOKE BUCTYIIATH
K 3aXUCHUI MexaH13M BiJ cTpecy. Ha OCHOB1 TEOpETUUHOIO Ta EMIIPUYHOTO aHATI3Y
BOHA BHM3HAYMWJIA EMOIIMHY CTIMKICTh SIK XapaKTEPUCTHUKY, 1110 30epirae epeKTUBHICTh
TISUTBHOCTI B YMOBaX CTpPECy, He 3aIyJaroun pe3epBu opradizmy [6]. B. B. ITomistmank
JTOCHIDKYIOUM 1€l ()EHOMEH BHSIBUB, III0 €MOIliifHA CTIWKICTb MICTUTh CTpeEC-
MPOTEKTOPHUN TOTeHIan. BiH miakpecitoe, 1o OUIBIIICT, HAYKOBIIB BBaXKae
EMOIIIMHY  CTIMKICTh CHCTEMHOIO  SIKICTIO  OCOOHMCTOCTI, ska 3a0e3mneuye
[IJIECOIPSIMOBAHY TOBEMIIHKY Ta BHUCOKY €(EKTHBHICTh y CTPECOBUX 1 CKIIAQTHUX
cutyartisx [7].

[. ®. ApmaBa TpONOHYE PO3TISAATH EMOILIMHY CTIMKICTh SK 1HTETPATUBHY
BJIACTUBICTh OCOOHMCTOCTI, sIKa Joromarae 30epertd abo BiJTHOBUTH PIBHOBAry B
Oprasi3mi IiJ] 4ac B3a€EMO/I11 3 HABKOJIMILIHIM CEPEIOBUILEM, 1110 MTOCTIHHO 3MIHIOETHCA
[3].

3HayHy yBary NpUAUISIOTh THYYKOCTI Ta aJanTUBHOCTI SIK BAXJIMBUM (PYHKIIISIM
€MOIIMHOI CTIMKOCTI, 0 MATBEPIKY€EThCS qociipkeHHssMu O. A. Amuxminoi. Bona
MIJKPECITIOE PETYJIATOPHO-CTA01II3yI0Uy POJIb €MOIIIHOI CTIMKOCTI, SIKa JO3BOJISIE
MIATPUMYBATH OajJlaHC MDK BHYTPIIIHIM €MOLIMHMM CTaHOM 1 30BHIIIHIMH
obOcTtaBuHam¥ [4].

TakuM dYMHOM, aHai3 JOCHIDKEHb MOA0 (EHOMEHY eMOIIMHOI CTIMKOCTI
I IKPECITIOE 11 3HAUYITICTD K OJIHI€T 3 KJIIOUOBHX IICUXOJIOTIYHUX XapaKTECPUCTHUK, 10
CIIpHSIE€ aJlarnTallii Ta 3aXMUCTy BiJ] CTPECY B YMOBaX CKJIAHUX KUTTEBUX CUTYAITI.
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Artificial intelligence (hereinafter referred to as Al) is one of the promising
innovations of our time. With significant potential, this technology is capable of
leading to radical changes and transformations in various spheres of social life. The
development and implementation of Al is occurring exponentially rapidly and has both
positive consequences and possible potential risks and threats.

It is important to note that at the international level there is still no unified view on
what a set of rules for regulating Al could look like, and it has not been determined
who should develop them.

Al deserves close attention. There is an increased interest in Al among scientists,
researchers, and practitioners from various fields. The introduction and application of
this technology has already led to changes in various spheres of social life. Issues
related to the development of Al go beyond traditional scientific activities, posing new
challenges related to the need to understand the mechanisms of learning processes,
sensory perception, the nature of language, and understanding the mechanisms of
action of interconnected neurons. Currently, the question is not only how to automate
routine human work and automate a large number of operations, but also how to use
Al technologies to endow a machine-robot with intelligence.

Scientists who develop Al simultaneously explore the understanding of the
functioning of the human mind.

Al is directly related to and is viewed by the scientific community as intelligent
computer systems that are able to interpret complex tasks and independently develop
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answers at a level close enough to human thinking and psychological abilities, as well
as perform creative functions that are inherent in humans.

Al research should be aimed at ensuring the general well-being of society,
maintaining social stability and security, the integrity of economic systems, combating
cybercrime, and protecting the rights and legitimate interests of citizens, covering
aspects that have an impact on both the domestic (national) and international spheres.

Modernity is characterized by globalization and integration processes that are
actively developing under the significant influence of innovative IT technologies. One
of the key aspects of today is the introduction of Al into various spheres of public life.
"Achieving security and cooperation in a divided world", "Creating growth and jobs
for a new era™, "Artificial intelligence as a driving force of the economy and society"
and "Long-term strategy for climate, nature and energy" - became the main discussion
issues, world-class events (Davos-2024: World Economic Forum, Great Britain,
02.11.2023) in which more than 100 representatives of governments from around the
world, political figures, representatives of major international organizations, business,
in particular OpenAl CEO Sam Altman, Microsoft founder Bill Gates, as well as the
owner of SpaceX, Tesla Elon Musk. In addition, this event brought together civil
society leaders, leading experts from various fields, youth, and the media [1].

On November 2, 2023, the governments of 28 countries around the world,
including the UK, the US, the EU, Australia, China and other countries, reached
agreements on joint activities in the field of Al security research, confirming this
intention by signing the first-ever international declaration (the Bletchley Declaration),
which stated that Al could pose a potentially catastrophic risk to the existence of
humanity [2].

Microsoft founder Bill Gates expressed his opinion on how Al will change society
at the Forum, noting that “in the next five years, artificial intelligence technology will
be revolutionary for everyone, as it will make everyone’s life easier” [1]. British Prime
Minister Rishi Sunak noted: “There is nothing more transformative for the future of
our children and grandchildren than technological advances such as artificial
intelligence. However, we must ensure that Al is developed safely and responsibly for
them, recognizing the risks it poses at an early stage of the process” [1]. Chinese Vice
Minister of Science and Technology Wu Zhaohui also noted: “We support the
principles of mutual respect, equality and mutual benefit. Countries, regardless of their
size and scale, have equal rights to develop and use AI” [1]. At the same time, Elon
Musk noted: “For the first time, we are faced with a situation where something happens
that will be significantly smarter than the smartest person. | am not sure if we can
actually control such a thing,” in his opinion, the development of artificial intelligence
could lead to the destruction of humanity. He said: “I think there is a certain probability
that it (Al) will lead to the destruction of humanity. Perhaps | would agree with the
assessment of the British-Canadian scientist, a pioneer in the field of artificial
intelligence, Jeffrey Hinton, that it is about 10-20% or something like that™ [1].

The lack of a unified approach to understanding the essence and features of the use
of Al creates favorable conditions for abuse by unscrupulous users and cybercriminals.
The need to study the processes of implementation and application of Al is becoming
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extremely relevant, since these processes are already actively taking place in the global
space. The priority task for states that seek to successfully integrate and use Al
technologies is the development and implementation of measures aimed at ensuring
the ethical use of this technology within the framework of current legislation.

Existing definitions of intelligence are based on different approaches. It has been
determined that intelligence is the ability to solve complex problems; the ability to
learn, generalize and analyze; the ability to perceive and store information for adaptive
behavior in the environment; the ability to perform creative functions that are usually
attributed exclusively to human abilities, for others intelligence can only be a biological
phenomenon [3]. The difference in views and definitions leads to the use of different
approaches by scientists and Al researchers, including: The semiotic approach, which
Is focused on creating expert systems that simulate high-level psychological processes;
the biological approach focuses on the study of neural networks and evolutionary
computations that model intellectual behavior based on biological elements [4].

Today, Al is considered a technology that allows to imitate human cognitive
functions in order to obtain results comparable to the results of human intellectual
activity. The central element of such systems are algorithms capable of analyzing,
predicting, recognizing and interpreting data, which are based on mathematical,
physical and computer principles. The activities of such systems vary from automating
rational actions to implementing intuitive processes. A key aspect is the ability of Al
to adapt to changing environmental conditions and generate appropriate responses
depending on the circumstances. Al methodology is actively used in various fields of
science and technology, in particular in machine learning, the development of genetic
algorithms and the use of fuzzy logic. This technology, which is at the stage of intensive
development, requires significant computing resources, processing large volumes of
data and advanced algorithms, which requires further scientific research and practical
implementation [5].

The development of Al requires ensuring transparency in the operation of systems,
which should not only be a means of solving problems, but also demonstrate the clarity
of the process of obtaining results. It is important that such systems do not act as “black
boxes”, but provide effective and substantiated support in decision-making [5]. A key
aspect of the modern development of Al is the creation of human-controlled automated
systems. To achieve this goal, scientists identify the following strategic directions:
development of mathematical foundations of methods of intellectual processing and
data analysis for various applied tasks; creation of methodologies for computer
modeling and analysis of physical processes; integration of intelligent technologies
into real processes and phenomena under study; interpretation and analysis of modeling
results using intelligent approaches [5]. The basis of Al is the ability to systematize
and analyze large volumes of data using intelligent algorithms that are able to
automatically learn, identifying patterns and features in input data in order to formulate
forecasts and offer optimal solutions in multi-parameter tasks. In this process, artificial
neural networks, which are built by analogy with biological neural networks, as well
as methods of statistical analysis and operations research [5], are widely used.
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One of the central directions of Al development is machine learning, which
provides the ability of systems to independently acquire knowledge in the process of
performing tasks. This class of methods is based on the application of mathematical
statistics, optimization methods, probability theory, graphs and other approaches to
data processing. There are two main approaches to learning: learning by examples
(identification of empirical patterns in data) and deductive learning (formalization of
expert knowledge and their integration into computer systems in the form of knowledge
bases) [6]. Machine learning is used in numerous industries, including science,
manufacturing, business, medicine and transport. The growth of data volumes due to
informatization contributes to the expansion of the scope of its use, allowing to solve
the problems of forecasting, management and decision-making, which were previously
solved by other methods [1].

The current stage of technological progress and the implementation of innovative
solutions has contributed to the emergence of new approaches and methods in the field
of Al. Of particular interest are the algorithms of "deep learning", which have become
a catalyst for support for the development of Al by the governments of many countries
[5]. The field of research in this area is closely intertwined with other scientific
disciplines, such as theoretical and applied mathematics, physics, signal analysis,
machine learning, computer vision, psychology, linguistics, biology, etc. This
interaction creates conditions for interdisciplinary development and contributes to the
development of innovative technologies.

The training process consists of three main stages, namely: initialization (setting
the basic parameters of the model);

- pre-training (the neural network is trained on large volumes of unlabeled text data.
At this stage, two phases are distinguished: unsupervised, based on text analysis using
a transformer architecture, and supervised, which involves fine-tuning based on labeled
data) [7];

- fine-tuning (at this stage, the model is adapted to specific tasks, such as text
classification or response generation. This is achieved by using a smaller corpus of
labeled data).

- fine-tuning (this stage provides additional optimization of the model. It includes
data preparation, architecture modification, and parameter optimization [6]. At this
stage, the model is trained on labeled data, which undergo the same pre-processing
procedures as unlabeled data. The architecture is adapted to the specifics of the task,
and the model parameters are optimized to minimize the loss function, which ensures
high-quality natural language processing [6].

Given the current situation, as well as the relevance and importance of
implementing Al in various spheres of public life, we believe that some aspects of this
topic remain insufficiently studied and require in-depth analysis and specification.
Such an approach will allow us to take into account the specifics of the application of
Al models in different contexts and develop strategies aimed at achieving a balance
between innovation, security and public interests.

One of the key areas of research should be improving the technical characteristics
and expanding the functional capabilities of Al. In the context of working with
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confidential user data, an important direction is the development of privacy protection
technologies. The use of approaches such as differential privacy allows for the
protection of information with which the model interacts, while maintaining a high
level of security. A promising direction is the integration of Al models with human
cooperation. Hybrid systems, in which a person has the opportunity to control the
model's responses, are especially important for work in critical situations, ensuring
high accuracy and reliability of results. Overall, future research should cover a wide
range of issues related to the development and implementation of Al to ensure its
adaptability, effectiveness, and ethical responsibility. This opens up significant
potential for integrating this technology into various fields of activity, contributing to
innovation and social progress, [1-7].
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Summary
The effect of ethylene propylene diene rubber modification by silane on the
physical and mechanical properties of rubbers with various fillers and using different
vulcanization systems has been shown. A system with a maximum increase in
vulcanization strength based on modified scept rubber has been identified.
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Currently, the main direction in the development of the chemistry and technology
of elastomers is rubber modification.

Currently, the main direction in the development of the chemistry and technology
of elastomers is the modification of rubbers and rubbers with various modifying
additives, which opens up the possibility of obtaining compositions with the best
operational and technical and economic properties. Currently, many studies are being
conducted on the modification of elastomers. One of the areas of modification

One aspect of modification is the study of the possibility of improving the adhesion
properties of rubbers based on various rubbers [1, 2]. In this regard, we have previously
conducted studies on the modification of ethylene-, propylene- and propylene-resins
[3, 4].

We investigated the modification of propylene diene rubber (SKEPT-70ENB) with
a bifunctional organosilane. The choice of the rubber is justified by its high
performance characteristics: excellent resistance to ozone and heat aging, acids and
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alkalis, the low specific gravity of the rubber allows creating materials with a lower
weight, while the rubber has sufficiently high elastic and strength properties [5].
However, the low adhesion of SCEPT to various substrates and poor compatibility with
other rubbers complicates its use in various areas of the chemical industry.
Modification of ethylene propylene diene rubber with vinyl triethoxysilane

improves adhesion to various substrates and heat resistance. The formation of
silanol crosslinks in the structure of the rubber was determined using IR spectrometry
and sol-gel analysis.

Some foreign scientists have conducted experiments to decommunize the effect of
various silanes on the properties of filled vulcanized systems as a binder between the
rubber matrix and the filler.

In the presented study, studies were conducted to determine the effect of silane-
modified SCEPT on the physical and mechanical properties of rubber based on it. It
was interesting to detect positive effects in different vulcanization systems and systems
with different fillers.

Thus, the effect of silane modification of scept rubber on the physical and
mechanical properties of rubbers filled with different vulcanization systems was
shown. Physical and mechanical properties of rubbers filled with different
vulcanization systems. Improvement of the physical and mechanical properties of
compositions filled with a white layer of the Bs-100 class was observed with all
vulcanization systems. The maximum effect was achieved using the peroxide
vulcanization system, in which the tensile strength of the vulcanizate increased by more
than 2 times. The increase in strength in compositions filled with Rosil-175 Active
silica filler occurs only with the use of the ether curing system.
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PO3BUTOK TEXHOJIOTIN CTBOPEHHSI CUCTEM eHepro3abesrneueHHs [1] 6e3mioTHUX
JMTaNbHUX amapaTiB  OOyMOBJIIOE BIPOBAJKEHHS HOBITHIX TEXHOJOTIH Ta
IHHOBAlIMHUX TEXHIYHUX pIIIEHb HE JIMIIE B CHUCTEMU KEpyBaHHS, a B3arajil B
KOHCTPYKIIIIO Ta cCUCTeMU 3abe3neueHHs eneprieto pymuriiB BITJIA [2].

Mo>xMiBe BUKOPUCTaHHS TaKUX OCHOBHHMX KJAaciB COHSYHUX €JIEMEHTIB:
TOHKOILTIBKOBI, OMMHAPHI Ta MHOXMHHI. IXHii NpPUHIMO BHUpPOOIEHHS eHeprii
TEOPETUYHO OJHAKOBWM, aje BIAPIZHAETHCS MaTeplaJoM 1 BUTOTOBJICHHSIM.
Marepianu, BHKOPUCTOBYBaHI JUisi (DOTOCNEKTPUUYHUX CHUCTEM, BKIIOYAIOThH
MOHOKPHUCTIIYHUNA KPEMHIN, MOMIKPUCTAIIYHUNA KpeMHIH, aMOp(pHUN KpeMHIii,
TeTypUJ KaJIMIf0 1 CeJeH1T Mii-1HAII0-Talio. Y PO3BUTKY COHSYHHUX €JIeMEHTIB [3]
MOYXHa BHWJIUIMTH JIBI TEHJEHIII: 3HW)KEHHS BUPOOHUYUX BUTPAT 1 ITiABUIIECHHS
€(EeKTUBHOCTI TEPETBOPEHHS €HEprii, sKI poOJSITH COHSYHY EHEpriro HadaraTo
noctynHimow. Onuc kiaciB ¢GOTOEIEMEHTIB Ma€ Takui BUIIIA: 1) KpuUCTaliuHi
KpemHieBl tutacTuHU (c-Si). IlmactuHm 3 KpuctamiyHoro kpemHio (Si) €
HaWMONYJIIPHIIIUM MaTepiajioM JIJIsi COHSTYHUX €JIEMEHTIB 1 iX 3a3BUYail Ha3UBaIOTh
TEXHOJIOTIEI0 «IIEPIIOTrO TMOKOJIHHS». BOHM HamiiHI 3aBISKA CBOiM IPOCTIiil
KOHCTPYKIIi p-N-TIepexo/1y 3 BEIUKOIO MIIOMIEIO 1 MatoTh BigHOCHO Bucokuid KKJI. et
BUJI COHSYHMX €JIEMEHTIB JIOPOTHI 3 TOYKH 30PY BUPOOHMIITBA. 2) TOHKOTLIIBKOBI
TeXHOJIOT1i. TOHKOTUIIBKOBI TEXHOJOTIi <«JIPyroro TOKOJIHHS» HE TMOTPeOyIOTh
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JIOPOTHUX TUIACTUH KPUCTAJIIYHOIO KPEMHIIO 1 1X BUPOOHMIITBO Habarato nemesie. [[o
HUX HaJeXaTh MPUCTPOi HA OCHOB1 HU3KM HOBHX HEOPTaHIYHUX HaIliBIPOBIAHUKOBHX
MaTepialiiB, a TAKOXK OaraTornepexigHoro aMopPHOro (HEKPUCTAIIYHOTO) KPEMHIIO.

Texnomnorii 30epiranHs eHeprii. AkymynsaTopu. EneMeHTH >XUBICHHS MOXYTb
kiacu(ikyBaTHCS K IEPBUHHAI a00 BTOPUHHI 3aJICKHO B1Jl IXHROTO €JIEKTPOXIMIYHOTO
ckiany. [lepBuHHI eleMeHTH XHUBJICHHS (O0aTapesi) [4] MOBHICTIO PO3PSIHKAIOTHCS 1 HE
HiUIATal0Th Tiepe3apsani. BropuHHI eneMeHTH >kuBJIeHHS (akymynsitop) [D] €
nepe3apsKaeMUMHU 13a0€3MeUyI0Th )KUBJICHHS B HIYHUHM Yac, KOJIM OCHOBHE JKEPEJIo
eHeprii (coHsuHa Oartapes) HepocTynHe. /s Bukopuctanus B BIIJIA Ha coHsuHIM
€Heprii miaraloTh Taki OCHOBHI TUIM BTOPUHHHUX €JIEMEHTIB >KUBJICHHS: HIKEJb-
kaaMmieBi (NiCd), nikenb-umHkoB1 (NiZn), mitiii-ionni (Li), HikeIb-MeTaIoT1pHIHI
(NiMH) i HarpieBo-cipuani (NaS). KoxeH i3 1iux THIiB OaTapei BiIIOBiIae Pi3HUM
3aCTOCYBaHHSAM 3aJI€KHO BiJl HOro poOOYMX MapaMeTpiB, TAKUX SK MUTOMA €HEPris,
TEPMIH CIIyKOU Ta HANIMHICTH [2]. AKyMYJIATOP OI[IHIOETHCS 3 MOTJIAY il €EMHOCTI, IO
JOPIBHIOE 3araJlbHOMY 3apsily HAKOMMUYyBadiB. 3arajbHa €HEPTis aKyMyJaTopa
BUMIPIOETHCS y BaT-roAMHAX 1 € JOOyTKOM €MHOCTI Ta Hanpyrd. LLinbHICTh eHeprii
(TuTOMA €HEeprisi) BUMIPIOEThCA Y BaT-TOJMHAX HA KIJIOTPaM.

[TanuBHi enemeHTH. [HITMI MeTO 30epiraHHs eHeprii, 3actocoBHui 10 BITJIA, o
MpaIOl0Th Ha COHSYHIM €Heprii, - 1€ BHUKOPUCTAHHS MAJIUBHUX EJIEMEHTIB:
pereHepaTHBHHMII 1 HepercHepatuBHUU. CHCTEMH TAIMBHUX €IEMEHTIB  [6]
XapaKTEepU3yIOThCSd KOMIIOHEHTaMH TeEpeTBOpPEHHs eHeprii. Jlo HuX Hanexarb
€JIEMEHTH >KUBJICHHS TaJMBHUX €JIEMEHTIB, KOMIIOHEHT aKyMYJIOBAaHHS €HEprii,
peareHTH 1 pe3epByapH, a TAKOXK JOIMOMI>KHI KOMIIOHEHTH.

JlBoma HaWOLIBII 0araTOOOIIMIIOYMMHM THIIAMH IAJIMBHUX CJIEMCHTIB IS
aBialllfHUX 3aCTOCYBaHb € MAJIMBHUN €JIEMEHT 13 MPOTOHOOOMIHHOIO MEMOPAHOIO 1
TBEPJOOKCHJIHUN MaJIUBHUN enemMeHT. Jlimsa Oynb-SKoi CHCTEeMH KIFOYeM IS
MaliOyTHHOTO BIPOBAIKEHHSI € 301IbIIEHHS TUTOMOI oTyX)HOoCT1 (kBT/kr). [TanusHi
€JIEMEHTH 3 POTOHOOOMIHHOIO MEMOPAHOIO - 11€ HU3bKOTEMIIEpaTypHI MPUCTPOI, 10
3a0€3MeuyoTh MIBUAKWNA 4Yac 3alycKy, aje MOTpeOyrTh YUCTOTO Ta30Moai0HOTrO
BojHeBoro mnaynuBa. [ligBuIeHHsT poOOYOi TemmepaTypu MOKpallye CTIMKICTh 0
JOMIIIOK 1 MOK€ MOJINIIMTH MUTOMY IMOTY>KHICTh CUCTeMH. llanuBHI enemMeHTH 3
MPOTOHOOOMIHHOIO MEMOpPaHOI0 BHIAUISAIOTH 3HAYHY KUJIBKICTh TeIla, SIKE BaXKKO
po3cisiTh a00 BUKOHATH JOJATKOBY poOOTYy, IO MNPU3BOJIUTH 1O HEOOXITHOCTI
PIIMHHOTO OXOJIOJKEHHS 3 O1IbII BUCOKOIO IMOTEHIIMHOK MHUTOMOIO MOTYXHICTIO.
TBEpHOOKCUIHNM MAJIUBHUM €IIEMEHT MO>XHAa BUKOPHCTOBYBAaTHM SIK ABTOHOMHE
JoKepenio eHeprii abo, 4epe3 BHCOKY SIKICTh TEIIa, 10 BUILISETHCS, Yy MOETHAHHI 3
TypOiHOtO B TiOpumHid cuctemi mis gocsrHeHHs Bucokoro KKJ/I. TlopiBasiHO 3
MaJUBHUM €JIEMEHTOM 13 IPOTOHOOOMIHHOIO MEMOPAHOIO TBEPIOOKCHUTHUH TTATMBHHMA
€JIEMEHT TpAIfO€ 31 3HAYHO OUIBIIMM TMOTOKOM TIOBITPSI 4epe3 aKyMyJsITop, IO
3abe3reuye BiJIBEACHHS TEIUIa, YCyBalOUM HEOOX1IHICTh 1 BIAMOBIIHY Bary CUCTEMH
PIIMHHOTO OXOJIOJIKEHHS.
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B ymoBax moTOYHOro cTaHy €KOHOMIKM YKpaiHu (piBHA 1HALi, 0OcsriB
KpEeIUTHUX 3000B’f3aHb Ta 3HAYHOTO JedinuTy OIOKETY B YMOBaX BiilHH,
KOMIICHCAIIISl SIKOTO TMOBHICTIO 3QJICKUTh Bl MIXHAPOJIHUX JOHOPCHKUX TMPOrpPaM)
CTOIiTh TOCTpa MOTpeda B MOIIYKY HOBUX TEXHOJIOTIYHUX PIIIEHB 3 METOI0 PO3KPUTTS
ICHYIOYMX MOJIMBOCTEH — B T.4. PO3POOKU HETPATUIIMHUX PECYpCIB, HA KIITAJIT
MOTEHI[IaTy Ta3oriipaTHUX TMOKJIAAIB, IO MOXYTh OyTH TOTOBUM IPOEKTOM IS
peamizauii B MICIABOEHHUWA TMiepiod (3 BpaxyBaHHSM 3BUIBHEHHS OKYIOBaHHUX
teputopiii KpruMcbKkoro niBocTpoBa).

BianoBinHO [0 ICHYHOUMX HPAKTUYHUX 1 J1A0OPATOPHUX HOCIIIKEHb THX YU
IHIIMX METOJIB BWJIYYEHHS raszy 3 TiIpaTHUX MOKJIaAiB BITYM3HSHUX Ta 1HO3EMHHX
HayKOBI[IB Ta 1H)XEHEP1B, HAHUOUIbII OJMM3bKUM ISl ajarTailii 10 3amporoHOBAaHOI
MUJIOTHOT MOJICJI € pe3yJibTaTh aociimxeHsb npodecopa Kyuro Sasaki [1], mo 6s1m3bKi
710 YMOB 3ajisiraHHs riapatiB B CopokiHChKOMY 051001 YopHOMOpCHKOTO Oaceiny|[2].

3anponoHOBaHa cXeéMa BHJIOOYTKY Tra3y BUKOPHUCTOBYE BEPTUKAIBHY IMapy
MOABIWHUX TOPU3OHTAIILHUX CBEPAJIOBUH, TPOOYPEHUX Y TIAPATHUM MIap, SKi CXOXKI
Ha MMO/IB1¥HI TOPU30HTAIBHI CBEPIOBUHHU, TPOOYPEHI B IJ1acTaX Ha(hTOHOCHUX ITICKIB,
noope Bigomi sik Metog SAGD. OxgHa ropu3oHTaIbHA CBEPIJIOBUHA BIAIITOBYETHCS Y
BEpPXHIN 00JacTl mapy riipaTy MeTaHy, a 1HIIA PO3TAIIOBYETHCA HIKYE BEPXHbBOI
CBEpJIJIOBMHHU Ha BiACTaH1 B 3 710 5 M.

Ha nepuiii ctagii BoasHui po3yrH TeMiiepaTypoto 85 °C HUPKYIIOE MO 3aKpUTIM
CUCTEMi JBOX TOPH30HTAIBHUX CBEPAJIOBHH 3 TMOABIHHOK KOMIIOHOBKOIO. MeTaH
riipaty po3TallOBaHHUM B pajilaJlbHOMY PO3KPHUTTI JaHUX CBEPIJIOBUH HArpiBa€eThCs 1
JIUCOLIFOETHCS.

Ha npyriit cramii BigOyBa€eThCs HACTYIHE: CBEPIJIOBHHA, IO 3HAXOAUTHCS Y
BEPXHBbOMY IIIapi CIYTy€ eKCIUTyaTalliiiHOI CBEPIJIOBUHOIO, a CBEPAJIOBHHY, IO
3HAXOAUTHCS B HIDKHHOMY IIIapi MOKHA BBa)KATH HATHITAJIILHOIO, a came 3a0e3neuye
PIBEHb MIATPUMKH JTAHOTO (H)a30BOTO CTaHY B PO3KPUTUX 00IACTSIX.
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Ha pucynky 1 moka3zana nuHamika BHAOOYTKY B 4acl Ta HaKOMUYEHUN e(eKT
BUJIOOYTKY i1 ABOX Mojenied (OZHOpITHOTO Ta TeTeporeHHoro). Ilpeacramneni
pe3yJIbTaTH BKIIOYAIOThH B cOO1 MepioJ Mepexo 1y Tiapary 3 TBEPAOTO B ra30mnogioHui
CTaH B1Jl MOYATKY MPOKAYKHU Tapsu0ro BOJHOTO PO3UYHHY B HaTrHITAIbHIN CBEpAJIOBUHI
70 CIOJYy4YeHHs 3 BUAOOYBHOIO CBEPJIOBMHOIO Ta CTPIMKHM MK BHUAOOYTKY Ha
MOYaTOK MEXI PO3IIUPEHHS A0 30HH EKCIUTyaTaliiHOl CBEpAJIOBUHU. Pi3HUI Mix
MIKOBUM 3pOCTaHHSIM JJIsi BOX MOJENIe CTaHOBHUTH ONu3bko 6 xB. Pesynbratu
JOCJTIDKEHB TTOKa3yI0Th, III0 reTeporeHHa O0y/10Ba ripaTHOTO IjIacTa 3 BIATOBITHUMHU
MpOIIApKaMHU HE € TIEPEITKOA00 IS OTPUMAaHHS MPOAYKIIii B MEKaX 3amporOHOBaHOT
CXEeMHU BUIO0YTKY.
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Pucynok 1 — Orpumani pe3yjbTaTi BUI00OYTKY U1 ABOX MOJeJIel macra
(0OXHOPITHOTO TA reTEPOreHHOI0)

B pasi 3a0e3nedeHHs 30HU JUCOINIAIN] Ta30TiApaTHUX TMOKJIAAIB Ha TJIHOWHI
450-850 M ToBIIMHOO Bij 20 M MapaMu rOpU30HTAIBHUX CBEPIJIOBUH PO3MIIIIEHUX HA
BizcTani 500 M omHa Bij 01HOT MMOBipHO oTpuMaTH 6am3bKk0 130 MuH.M3 cymapHOTO
BUJI0OYTKY Ha 1 CBEpIIOBUHY MPOTATOM 15 pOKIB MPH MOKA3HUKAX BUOIHHOTO THUCKY
Ha piBH1 6 MPa.

BpaxoByroun ommcaHi pe3ynbTaTd JIaOOpAaTOPHUX JOCHIIKEHb, MPOBEICHO
MOJICIIIOBAHHSI TEXHIYHUX PIIIeHb (B T.4. MPOMOHYETHCS BUKOPUCTAHHS TEXHOJOTI]
kepoBaHoro OypinHs mig Trickom (MPD) [3], Oypinns Ha obcannii kojoni (CWD),
OPSD 1neMeHTHHX CHCTEM 3 TMOJIMEPHUMHU KOMIIOHEHTamMu [4]) 1uis MijJoTHOTrO
MPOEKTY 3 pO30yprOBaHHS HEPO3JIPEHOBAHOI 30HU TNepmuMU 12 MOABIHHUMHU
TOPU30HTAJILHUMU CBEPAJIOBUHAMU 3 €IMHOIO CUCTEMOIO 300pY 1 MiITOTOBKY rasy AJis
MOJAJIBIIOTO TPAHCIOPTYBaHHS B Aitody Mepexy OO0’enHaHOI Tra30TpaHCIOPTHOI
cuctemu VYxkpainn (OI'TCY) 3 HaWOmMMKYUM BKJIIOYEHHSM B PO3TaTy>KCHHS
Cimdepomnons-CeBacTomnob.

OpieHTOBHUI 3arajbHUI OIOKET BIAMOBIAHOTO MIJIOTHOTO MPOEKTY CTAHOBUTH
~119 mma mon. CIHIA. VY3arampHeHa neraiizalliss HEOOXiTHHMX BHTpPAT HaBeJcHA B
Tabmumi 1.
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Taodauus 1 — Y3arajbHeHi BUTPATH MUIOTHOTO MPOEKTY PO30ypPIOBAHHS
Copokincbkoi miomi 12 cBepyIOBUHAMM 3 NOJAJbIINM MiIKJIIOYEHHAM /10

OorTrcy
CrartTa BUTpar 3aranbHa OpiEHTOBHa
BapTicTb, MAIH gon. CLLUA

MepBuHHa mobinisauia nnasyyoi 6ypoBoi ycTaHOBKM ~4,8

[lobosa cTtasKa nnasyyoi BY (0,5 maH. gon/ aoby * 9 ai6 6ypiHHA Ha 1 cB.) ~60,0

Bypose 0bnaaH. (gonoto, Tpybu, cnew. o6naaH., Towo) — 0,05 maH. gon Ha 1 cB. ~0,6

CepsicHi nocnyru npu cnopya. (FAC, uemeHT., Towo) — 0,1 maH. Aon Ha 1 cs. ~1,2

Cuctema 360py Ta NiaroToBKM rasy ~52,4

I[Ipyu po3paxyHKy €KOHOMIYHMX TIOKa3HUKIB JIaHOi MIJIOTHOI  Mojeni
BUKOPHCTOBYBAJIOCS MPUIYIICHHS, 10 WMOBIPHICTh YCHIXY MEPIIOi CBEPAJIOBUHU
cTaHOBUTH 85 %, 1 y BUNAAKYy HOro MiATBEpIKEHHS, Mmojaibiii 11 cBepaioBUH
MatuMyTh 100 % ycmimHicTh. Y BUIAJIKY ) OTPUMAHHS CyXOi CBEPAJIOBUHU, TPOEKT
3YMUHSAETHCS, TIPU [ILOMY OOCAT PU3UKOBUX 1HBECTHUIIINA cTaHOBUTUME 10,2 MIIH J107.
CHIA. Takox npu po3paxyHKy BpaxoBaHO WMOBIPHICTh TEXHIYHUX YCKJIQHEHb MpPU
CIIOPY/IKEHHI TEepIIoi CBEPJUIOBHUHHU, AKI MOXYTh MPU3BECTH 10 3OUIbIICHHS ii
orokety Ha 10 %. Bei po3paxyHKH NPUBEACHO /10 MOTOYHOT IaTH HA 4ac PO3PaxyHKy
- 30.12.2024 p., Takox BpaxoBaHEe WMOBIpHE 3I0pOXKYaHHS KallTaJbHUX 1HBECTHUIIN
10 2026 poky B 3B 53Ky 3 1HQJISALIELO.

3riIHO EKOHOMIYHOI OIIHKH, JaHUN MTPOEKT € EKOHOMIYHO JOIIITLHUM 3 NPV —
23,5 mun goi. CIIIA, IRR — 19,9 % 1 nepiogom okymnHocTi — 11 pokiB.

[Ipu oMy, ciifl 3ayBakKUTH, 110 JaHI MMOKA3HUKU MPUBAOIMBOCTI € JOCUTH
YYTIUBUMH 1 MOXKYTh CYTTEBO TOTIPIIYBATUCS HABITh MPU HE3HAYHOMY 3MEHIIICHHI
I[IHU Ha Ta3 Ta OJJHOYaCHOMY 3pPOCTaHHI KaIiTaJOBKJIaICHb.

ToOTo, BpaxoByHOYM CKJIaJHY €KOHOMIYHY CUTyaIlil0 B KpaiHi, 00yMOBJICHY
CTaHOM BIMHH, BTPATOIO TEPUTOPIH Ta pyHHAIII€I0 3HAYHOT KITBKOCTI BUPOOHHYUX Ta
IHITMX MIIMPUEMCTB Ta OTPUMAaHI PE3yIbTaTH, KOMIUIEKCHOI OIIIHKH MIJIOTHOTO
MPOEKTY 3 PO3POOKH HETPATUIIMHUX PEecypciB (B JaHOMY BHITQJIKy TiIpaTHUX
MOKJIAJIB), CTa€ OYEBUAHUM, IO IS 3a0€3MEUYCHHs MO3UTUBHUX MEPEIyMOB IS
MOJAJIBIIOTO 3pPOCTAHHS EKOHOMIKM KpaiHW, CIiJ B)XKE€ ChOrOJHI CTBOPIOBATU
HAayKOBO-TIPAKTUYHI TOTYXHOCT1 JOCTIIPKEHHsSI BIJIMOBIIHUX pecypciB (B T.U.
3a0e3nedeHHs] JTa0OpaTOPHOrO MOJIENIOBaHHS 3 TOILIYKY TEXHOJIOTIM Ta iX
3/ICIICBIICHHS).

Cnucoxk BUKOPHUCTAHOI JiTepaTypu
1. Gas Hydrate: Gas production from methane hydrate sediment layer by thermal
stimulation with hot water injection / Kyuro Sasaki, Shinzi Ono, Yuichi Sugali,
Norio Tenma, Takao Ebinuma, Hideo Narita / Offshore Technology Conference
2010, USA - 10 p.
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2. Aliyev, A.A.; Kabulova, A.Y.; Rahmanov, R.R. Gashydrates, gas seeps and
pockmarks in the zones of development of mud volcanism Mediterranean, Black
and Caspian seas. Miner. Resour. Ukr. 2019, 2 — 25-33 p.

3. Unconventional Hydrocarbons: Gas Hydrates — Drilling Challenges and Suitable
Technology / Prashant D Motghare, Amol Musale / Institute of Drilling
Technology, India — 14 p.

4. Unconventional Hydrocarbons: Gas Hydrates — Drilling Challenges and Suitable
Technology / Prashant D Motghare, Amol Musale / Institute of Drilling
Technology, India — 14 p.
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CTBOPEHHS IACIIOPTY OB’€KTA [/
LU®POBIBALII TA MIJIGOPY CLIEHAPIIB
JTEMOHTAJKY BYJIBEJb TA CHOPY /]

Haymos Baaguciaas OQuiekcanapoBuy,

TOKTOp (himocodii

VYKpaiHCbKUN JepKaBHUW YHIBEPCUTET HAyKH 1 TEXHOJIOTIH,

HHI «IIpugninpoBchka aep)kaBHa akajieMmis OyAIBHHIITBA Ta apXiTEKTYypH»

bisiokonbs AnartoJii IBaHOBHY

JOKT.T€XH.HayK, Ipod.

VYKpaiHCbKU JEepXKaBHUW YHIBEPCUTET HAyKH 1 TEXHOJIOTIH,

HHI «IIpunninpoBceka nepkaBHa akajaemiss OyJIBHUIITBA Ta apXITEKTYpH»

Heceps I1aBsio IBanoBu4

KaHJUAaT TeX. HayK, JOII.

VYKpaiHCbKU JE€pXKaBHUW YHIBEPCUTET HAyKH 1 TEXHOJIOTIH,

HHI «IIpunninpoBceka nepkaBHa akajaemiss OyJIBHUIITBA Ta apXITEKTYpH»

Axmyanvnicme 0ocnioxycenna. CydacHa curyailisi B OyIIBEIbHOMY CEKTOP1
VYkpainu, 0coOIMBO B KOHTEKCTI MICISIBOEHHOI BiI0Y/l0OBU, BUMAarae BIIPOBA>KEHHS
IHHOBAIIMHUX MIAXOAIB JIO oOpraHizamii 3HeceHHs OymiBenb. HeoOXigHICT
BIIHOBJICHHSI 1H(QPACTPYKTYpH, ONTUMI3AIll BHUTpaT 1 MiHIMI3aIli BIUIMBY Ha
HABKOJIMILIHE CEPEIOBUILE 3YMOBIIOE MOTPeOy B €(EKTUBHUX, EKOJOTIYHUX 1
0e3neuyHux pimeHHsAx. OcoOarBe 3HaYE€HHSI Ma€ BUKOPUCTAHHS CEJIEKTUBHUX METO/IB
3HECEHHsI, IHTerpallis aBTOMAaTH30BAaHUX CHUCTEM Ta BpaxyBaHHS MPUHIIMIIIB CTAJIOTO
po3BUTKY. IIpedmem Oocnidrcennsn siBiisie COOOIO MPOIECH OpraHi3allii Ta IPOBEACHHS
poOIT 31 3HeceHHs. O0’€KTOM AOCHiI’KEeHHsl € IHHOBALIIITHI METOAN Ta IHCTPYMEHTH
ULl MIABUIIEHHS  €(QEeKTUBHOCTI 3HECEHHS  OydiBeab 3  BHKOPUCTaHHSIM
ABTOMAaTU30BAaHUX CUCTEM. 3A80AHHA 00caidxcennsa Po3poOiieHHs Ta OOIpyHTYBaHHS
CydyaCcHHUX METOMIB 1 3aco0iB oprasizaiii poOIT 31 3HECEHHS OyIliBelb 3 METOIO
MIIBUIIEHHS €(PEKTUBHOCTI pOOIT, 3a0e3reueHHs O€3eKH Ta JOTPUMAaHHS IPUHITUITIB
CTaJIOr0 PO3BUTKY.

Ananiz nimepamypu. CydacHl TIAXOAW JO OpraHizaimii 3HECeHHS OymiBeb
JIEMOHCTPYIOTh 3HAYHUW TMPOTPEC 3aBASIKKA BIPOBAHKCHHIO 1HHOBAIIMHUX METO/IIB,
aHaI3y NMPAKTUYHHUX MPUKIAIIB Ta IHTETpaIlli 3 HampalroBaHHAMHA Y cepi CTanIoro
pPO3BUTKY. ¥Y ctarTi [1] AOCHIIKEHO CTaBJICHHS 3aIliKaBIICHUX CTOPIH 0 BUOIPKOBOTO
3HECEHHsI SK BAXKJIMBOTO aCMEKTy IUPKYIAPHOI EKOHOMIKH. BusBiIeHO, 110
apXITEKTOPH Ta 1HKEHEPHU MAlOTh PI3HUM piBEHb PO3YMIHHS KOHILIEMIIi BUOIPKOBOIO
3HECCHHS, MPUYOMY apXITEKTOPU HAroJIOLIyIOTh Ha HEOOXiIHOCTI 1H(opMariitHOo1
MIATPUMKA Ta PO3pOOKM MarepiamiB i 0araropa3oBOro  BHUKOPHCTAHHS.
Hocmimxennss [2] ¢dokycyeTbesi Ha OCOONMBOCTSAX TMPOBEACHHS  aBapiiHO-
BIIHOBJIIOBAJIbBHUX pPOOIT Ha 3pyHHOBAaHMX NPOMHUCIOBUX 00'ekrax. Po3polOieni
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TEXHIYHI PIIICHHS J03BOJISIOTh €(PEKTUBHO BUKOPUCTOBYBATH OY/IBEJIbHY TEXHIKY Ta
rapaHTyIoTh Oe3rneuHe BUKOHAHHS POOIT. BpoBaKeHHS TaKUX MiIXOIB € 0COOIHBO
aKTyaJbHUM I BIAHOBJICHHS 1HQPACTPYKTYpH Ha OCTPaXAATuX TepuTopisnx. Cxoxka
TeMaTUKa BUCBITIEHa B poOoTi [3], Ae mpemcraBiieHI CydacHI METOIW 3HECCHHS
BEJIMKOMAHENbHUX Oy/liBeNb B yMOBaX HIUIbHOT Michkoi 3a0ynoBu. BpaxoByroun
TEeXHIYHUN CTaH KOHCTPYKI[M Ta BIUIMB 3HECEHHS Ha CyCigHi OyaiBii, aBTOpU
HaroJIONTyIOTh Ha BAKJIMBOCTI BUKOPUCTAHHS MOOUTEHUX MOHTAKHO-TEXHOJOTIUHUX
KOMILIEKCIB, SIK1 3MEHIITYIOTh €KOJIOT1YH1 pU3UKH Ta MiABUILYIOTh €(PEKTUBHICTH POOIT.
Ili miaxoau AOMOBHIOKOTH JOCBIJ, OMMCAHUN B [2], MOUMIUPIOIOYM HOTO Ha >KUTIIOBI
oynuuku. JlocmimkenHs [4] dokycyeTbcs Ha KOHTPACTI MiXK 3HECEHHSM Ta
PEKOHCTPYKIIEID AK 1HCTPYMEHTaMHU TOKpallleHHs 3a0yJOBaHOTO CepelOBHUIIIA.
[Tpuknan wmyninunamirery Enyry (Hirepis) umrocTpye BaXIMBICTh 30€pe:KESHHS
apXITEKTYPHOI CHIA/IIIMHU IIJITXOM ITOBTOPHOTO BUKOpHUCTaHHS Oy/iBelb. Lle miniMizye
BIUIMB Ha HABKOJIUIIHE CEpENOBUINE 1 30epirae KylbTypHY LIHHICTH Oy/iBelb, IO
0COONIMBO BaXXJIMBO B KOHTEKCTI CTaJllOTO PO3BHUTKY. BaXJIMBUM acmekToM TMpu
3HECEHHI € IHTerpallis MporpaMHoOro 3a0e3neyeHHs AJIs ONTUMI3alli BUOOpY ClEHapiiB
3HECEHHs, SK y [5], BIAKpHMBae HOBI NEPCIEKTUBU JJIsl aBTOMAaTH3alli MPOLECIB.
BukopucranHs 1HTENEKTyaJbHUX TEXHOJIOTIH MOXe 3a0e3MeduTd e()EKTUBHICTH 1
Oe3reKy onepariii 3HeCEHHS 3 YpaxXyBaHHSIM TEXHIYHHMX, €KOJIOTTYHHUX 1 COLIAIIBHUX
acnekTiB. Take pilIeHHS OCOOJMBO akTyajlbHE SIK JUIsl OyJliBelb, MOILIKOKEHUX B
pe3yabTaTi BIMChbKOBHX i [2] Tak 1 pu GopmMyBaHHI TepuUTOpii 3a0y/I0BU CTAIUX Ta
icropuyHux paioHiB [3]. Takum YWHOM, aHami3 JITEpaTypud CBIIYUTH PO
OaraTorpaHHUI MiAX1] 10 TPOOJIEMU 3HECEHHS, 1110 OXOIUTIOE TaKl aCMEeKTH, SIK CTaIuN
PO3BUTOK, aBTOMaTH3allis MPOIIECiB, Oe3MeKa, eKOHOMIYHICTh Ta 3aXUCT ICTOPUYHOI
cnagmuuan. lle cTBoproe miArpyHTS miss po3poOku eheKTUBHUX pilieHb y cdepi
3HECEHHs, OpIEHTOBAaHMX  HA  Cy4yaCcHI  BUKIMKM  OymiBeNIbHOI  Taiysi.
Buknaoennn mamepiany oocnioycennsa B pamkax OCHIKEHHS OyJIO CTBOPEHO
€JIEKTPOHHY 0a3y JaHUX poOOYO0T JOKYMEHTAIlll Ha OCHOBI MPOMUCIOBUX Ta ITUBUIHHUX
3aBepIlICHUX OyIiBETbHUX MPOEKTIB B YKpaiHl. BuOipka npoekTiB cknanaerbes 3 30
3aBEPILIEHUX MPOEKTIB 3 JEMOHTAXY OyIiBEJb 1 CIIOPY/l PI3HOTO MPU3HAYEHHS Ha CXO/1
Ta MIBAHI YKpaiHu 3a OCTAaHHI BiCIM POKIB, MPUKJIaJ] 0a3u JaHUX MOKHA MOOAYUTH B
tabmumi 1. Iy kokHOTO 3 1UX 00'€KTIB Oyl0 MPOBEIEHO AHKETYBAaHHS 3 METOIO
BUSBJICHHS XapaKTepHUX OCOOJIMBOCTEM, 110 BHU3HAYalOTh BHUOIP O0'€KTIB,
3aCTOCOBAaHUX TEXHOJIOT1H 3HECEHHS Ta yMOB iX peamizaiii. OTpumana iHpopMalliiina
0a3a TaHMX CIIyTyBajia OCHOBOIO JIJIs IOAAIBIITIOTO BU3HAYCHHSI OCHOBHUX IMapaMeTPiB,
110 BIUTUBAIOTh HA OPTaHi3allil0 BAKOHAHHS JEMOHTXHHUX POOIT, pO3pOOKY TEXHIUHUX
pIIIeHb 1 peKOMEHAAIIIH 11010 3aCTOCYBaHHS MPUMHITHX METOHUK.
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Tabmuus 1: Tpuxknaau indopmaniitHux 6a3 1aHUX 1J 00'€KTIB-aHAJIOT1B

Ne .. | Hasga o0'ekTa | Miciie po3TantyBaHHs | Omuc o0'ekTa
A. I{uBinbHI OymiBmi
Komrmiekc 13 6510k0BHX
. HIMPONETPOBCHKA 00JI., | MOPCHKUX KOHTCHHEPIB
Toprosuii ieHTp HHinp PO ’ pC P1B,
1 KV6OMETDY M. [uinpo, po3mipu 111,29x34,51
y P ByJ.XapKiBCchKa, 15. M. Bucora Bix -2,320 no
+7,700.
ABapiitnuit JuinponeTpoBchka 0071., M. 4ex riopepxosa OyiB 3
8 OyAMHOK Juinpo By XepcoHChKa 5 CHTIKATHOL LELITH, POSMIP
a po By 2P 18x32 m.
b. [Ipomucnosi OyaiBimi
9 DyH/IaMEHTH EMOHTAaX
YHII M JloHempka 001., M. A .
JITTII-1700 ) byHIaMEHTIB
Mapiynons, JlomeHnna .
: po3mipamu 20x8 M,
Byt 1b, kombiHaT GO0 9.5 M
MMKI, nex JITIII-1700 > M Y
BUPOOHUYUX YMOBaX.
30 bynisns : JleMOHTaX MIJIAKOBOTO
JIHiporneTpoBCchKa 00, | " .
[ITAKOBOTO . o BIJUTIJICHHS,
M. Kpusuii Pir, By : .
JIBOPY . 3aI11300€TOHHUH Kapkac,
Opironikizze 1, YaCTKOBUN JIEMOHTAXK
koMmoOinat AMKP, L
aBTOILIAXIB 1
[[InakoBa ¢gadbpuka ) -
3aJII3HUYHUX KOJIH.

Ha ocHOBI TpoOBeOEHOro aHaji3y MPOEKTHO-TEXHIYHOI JOKyMEHTauli 0as3u
00’ €KTIB-aHAJIOTIB Ta 17eHTU(IKAI] KIOYOBUX (PAKTOpIB, IO BIUIMBAIOTH HA BUOIp
TEXHOJIOTIA JEeMOHTaxy, Oyjga CTBOpeHa eJekTpoHHa ©Oa3za panux. Llg 0Oasa
cucTteMaru3ye 1HQOpMAIlil0 MPO peayli3oBaHl MPOEKTH Ta BPAXOBYE 1HIUBIAYaJIbHI
XapaKTePUCTUKU Oy/iBellb 1 yMOBU OyIIBENIbHUX MaiigaHuukiB. Takui miaxifg
3a0e3reuye MBUIKUI 1 TOUHUN aHali3 00’ €KTIB, JO3BOJISIOYM BU3HAYATH ONTUMAJIbHI
TEXHIYHI PIIIEHHS JUIsI KOYKHOTO KOHKPETHOTO BHUIAJIKY.

CykynHICTh BU3HAYEHUX (DAKTOPIB 1 XapaKTEPUCTUK Jaja 3MOTy MOOyIyBaTH
CTPYKTYpY BIUIUBIB, SIKa BPAXOBYE SIK BHYTPIIIIHI 0COOJIMBOCTI Oy/IiBEIh, TaK 1 30BHIIIHI
YMOBH BUKOHaHHSI poOIT. Lle n03Bossie afanTyBaT METOAM 1 TEXHOJIOTII JEMOHTaXY
mig cnenudiky KoXHOTro o0'ekTa, MiIBUINYIOYM €()EKTUBHICTH MPOIECY Ta PIBEHb
Ooesrekn. TakuMm YMHOM, PpO3POOJEHUN  IHCTPYMEHT CIHPHUSE€  TPUHHSATTIO
OOTpYHTOBaHUX pIllI€Hb, 10 BIAMNOBIAAIOTH Cy4aCHMM BHMOTaM JI0 OpraHi3arii
JEMOHTaXHHUX POOIT.

PamxyBaHHSI TEXHIYHMX PIIICHBb 3A1MCHIOETHCS METOJIOM E€KCIEPTHUX OIlIHOK,
AK1 0a3yI0ThCs Ha CAMOOLIIHII Ta B3a€MHIM owiHIi (axiBiiB. Kilto4oBi Kputepii: piBeHb
0013HAHOCTI, JTOCBIJl peaii3alli MPOEKTIB, y4acTb y KOH(epeHUisXx 1 cemiHapax,
1HTYiMis. OIlHKa KOMIIETEHTHOCTI MMPOBOJUTHLCS Yepe3 aHKETYBAHHS 13 BUSHAYEHHSIM
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Koe(dilieHTIB TOIH(MOPMOBAHOCTI Ta apryMeHTallli, MIATBEP/HKEHUX (DaKTHUYHUMHU
mxepenaMu. /[t BU3HaYSHHs] ONTUMAaIbHOI KUTBKOCT1 €KCIIEPTIB y TPYTi BUKOPUCTAHO
MeTon "cHiroporo koMmy'" Ta aHami3 kKommeTeHTHOCTI. Ha ocHoBi mocmimkenns 20
EKCITePTiB BCTAHOBJICHO, [0 ONTHUMAaJIbHA TPyTa CKIaaeThes 3 15 0cib, moaineHnx Ha
5 miarpyn 3a HarpsiMamMH JisUTbHOCTI Ta piBHeM 0013HaHoCTI. Takwuii miaxizg 3ade3neuye
KOMITJIEKCHICTh OIIIHKM 3aBISKH ydyacTi (paxiBLIB pIi3HOTO piBHS KBasi(ikarii.
KinpkicTh Ta crieriaizamiio eKCIIepTHUX TPy MOYKHA TT00aYnTH Ha puc. |

Excneprna rpyna Net: flokTopu
TexHiunMx Hayx (2 ocobn)

Excneprna rpyna Ne2: Kanampaar
TexHiunMX Hayk (3 ocobu)

Excneprna rpyna Ne3: Acnipasmv 1a
crynenTy (4 ocobu)

Excneprna rpyna Ned: hugenepu
BupobuMgo-TexHiunoro sinainy (3
ocobn)

EXCHeTHS [Pyna MeS: linxenep 3
PO3POGKM NPOSKTIS BUKORANNS POBIT T3
iKEHEPH 3 0X0PORM NPAL (3 0CO6M)

PGk

Puc. 1 KinbkicTh Ta criemianizanisi eKCepTHUX Py, 1110 TpUIMalId y4acTh y
OCHIIKEHH]

Jani nns BUKOHAHHS aHaii3y mapaMeTpiB OymiBeNbHUX 00’ €KTIB 3aCTOCOBAHO
METOJlT KOHKOpJHallii, M0 JO3BOJSE OLIHUTH Y3TOJKEHICTh MIK EKCIepTaMH.
[TapameTpu OLIIHIOBAJIKMCH 3a IIKAJIOK BiA -2 A0 12, 110 a0 3MOTY CUCTeMaTnu3yBaTu
iX 3a TPIOPUTETHICTIO BIUIMBY Ha JIEMOHTaxHI poOotu. Lle crmpwusie minBUIIIEHHIO
OOTPYHTOBAHOCTI TEXHIYHUX pillleHb Ta e(PEeKTUBHOCTI iX peanizarii. Ha 6a3i anamizy
CTBOPEHI MaTpHUIIl MOPIBHSHHSA NapaMmeTpiB. AHaJI3 WX MaTPHIlh 13 MEPEBEICHHSIM
JAHUX Yy BIJICOTKOBI TMOKAa3HUKHU JO3BOJIIE BU3HAYUTH MPIOPUTETHICTh y MiI00pPi
TEXHOJIOT1/, KOPUTYIOYM HU3BKI Ta B1JI'€MHI 3HaYEHHS. MeTo1 IepeTBOPEHHS BKITIOYAE
JOJJaBaHHsI HaWOLIBIIOrO BiJI’€EMHOTO 3HAYEHHS JI0 BCIX MOKAa3HUKIB y PSAAKY Ta iX
nigcymyBanHs. KoediieHT paHkyBaHHA BU3Ha4YaeThesl 3a Qopmynoro (1), mio
3a0e3reuye KOPEKTHY IHTEpHpeTalilo JaHWUX Ta 30€peKEeHHS iXHbOI BiAHOCHOT
BKJIMBOCTI JJIsI MOJAJIBIIIOTO aHai3y.

_ Yt lai+c
G = W -100% (1)
He, C; — xoedilieHT paHKyBaHHS 3HAYUMOCTI O3HAKH B %0;
a; — HOMep 1-1 03HAKHU;

¢ — koeirieHT (HaliMeHIa cyma O3HaKu).

[Ticns mpoBeeHHST paHKyBaHHS MapaMeTPiB KOXKHUM 13 M'SITHAALSTH €KCIEepTiB
OyJ0 OTpUMaHO OLIHKK Yy BiJCOTKOBOMY BHUpaxeHHI. Ha ocHOBI 1ux naHux OyB
po3paxoBaHUil KoeQILIEHT KOHKOpAAIlli, IO XapaKTEepHU3y€ CTYIIHb Y3TOJKEHOCTI
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€KCIIEPTHUX JYMOK II0JI0 BOKJIMBOCTI MapaMeTpiB. YuM BUIlle 3HAUCHHS KoedillieHTa

KOHKOP/AIIii, THM BUIIHII piBEHb 3TOAM CEPE EKCIEPTIB CTOCOBHO OIIIHKU IMapaMETPIB.

B namomy Bumnajaky xoedimieHT KOHKOp/IaIii MaB BUCOKI 3Ha4€HH 1 10piBHIOBaB 0.863

Ipy MaKCHUMaJbHOMY 3Hau€HHI | IIe JIeMOHCTpPY€ BHCOKHU PiBEHb Y3TOIKEHOCTI

OUIBLIOCTI MapaMeTpiB, IO MIATBEPIAKYE TOCTOBIPHICTH MPOBEIECHOTO PaHKyBaHHS.
3Ha4yeHHs paH)KyBaHHS MpUBeeH] Ha rpadiky Ha Puc.2.
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Puc. 2 — T'icrorpama koe(ili€HTIB paHKyBaHHS

[Ticnst 3aBepiIeHHS PO3PAXYHKIB Y3TOMKEHOCTI BUOIPKM Aajii OyJ0 BU3HAYEHII
Koe(ILIeHT BIAMOBIAHOCTI Ha OCHOBI Kputepito IlipcoHa s kokHOTO 3 OOpaHHMX
napameTpiB. BUKOpHUCTaHHS LBOTO KPUTEPIIO A€ 3MOTY OLIHUTH CTYHiHb 30Iry
paHXyBaHHS TTapaMETPIB MK OKPEMUMHU 00’ €KTaMH, 1110 € BAKJIUBUM JIJI BUSBICHHS
iXHbOT BIIHOCHOI 3HAYyMIOCTI B KOHTEKCTI JOCHTIDKEHHS. 3a pe3yabTaTamu
JOCIIJKEHHST OyJI0O OTPMMAaHO BaroMy pi3HUII0O MK TEOPETUYHUM 3HAYCHHSIM IS
3aJlaHUX TapaMmeTpiB, MO ckianae 13,28, B CBOIO 4epry po3paxyHKOBE 3HAUCHHS
cknaio 102,14. Pe3ynbrat JOCHIKEHHS MIATBEPIKYIOTh Y3TOHKEHICTH 00OpaHOTO
Ha0oOpy mapaMeTpiB 13 TEOPETUYHHUM PO3IMOMALIOM, IO CBIAYUTH MPO HAIIAHICTH 1
aJIeKBaTHICTh MOAEI i aHani3y. Ha ocHOBI ki1to4oBuX (hakTOpiB, 110 BIUIUBAIOTH HA
BHUOIp TEXHOJIOT1 IEMOHTaXy, po3poodsieHo TUnoBy Gopmy I[lacnopma O6'exma. e
JOKYMEHT CHCTEMaTH3y€ OCHOBHI XapaKTepUCTHKH OymiBenb 1 MalJgaHUYUKIB,
crpusitour e€(QEeKTUBHOMY CTPYKTypyBaHHIO 0a3u 00'extiB. Ilacmopr Mictuth Tpu
OJIOKM MapaMeTpiB, sIKI BU3HAYAIOTh ONTHUMAJIbHI PIIICHHS JJis 1eMOHTaxy. [Ipuknan
nacropra 00’ e€Kra 3amponoHOBaHHM B TaOIHII 2.
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Tabmuis 2
[Tpuknan macnopty 00’ €kTa
e ITapamerp Ta BiANOBIAHICTH
- HajimenyBaHHs Ne [To3nauka
ILIL 3Ha4YCHHS i
ILII. HasIBHOCTI
1 2 3 4 5
1. I'eomMeTpu4Hi mapaMeTpu 00’ €KTY
1 |12 O
2 |35 O
1.1 | KinbkicTh moBepXiB Oy 1B 3 |69 Q
4 [9-14 O
5 | bigswe 15 O

2. IlapameTpu 32 THIIOM 00’ €KTY
Kutnose
AJIMIHICTpaTUBHE
I'poMmanCeke
[Ipomucnose
[Hme

2.1 | Tun Oyxismi

Al |lWIN|F

OI0|010|0

3. [lapameTpu MaliIaHYNKY 00’ €KTY
CxkenpHI

['muna
CyriMHOK
Cymicok
ITicox/HacunHuM

[pyHTH Ha AKUX

3.1 o
pO3TallIOBaHUM 00'€KT

O |W|IN|F

O0|010|0

Kosxna rpyna mae y cknazi Big 3 1o 10 mapamerpis.

Jlist onTuMizalii aHami3y JaHUX TapaMeTpu OyJIu 3aK0J0BaHI IIUIIXOM MPUCBOEHHS
yucinoBux mudpiB y mianazoHi Big 1 g0 5, 3aimexHO BiJ IXHBOI 3HAUYMIOCTI abo
ckiagHocTi. Jlanuit miaxiz 3a0e3nedrB CTaHAAPTH3ALII0 MMapaMeTpiB Ta CIPOCTUB
IHTErpalliio JaHuX y 3arajbHy cucrteMy oO0poOku. KomyBaHHSI HO3BOJIMIIO CTBOPUTHU
yHIKaJIbHI IU(POBI KOMOIHAIi AT KOXKHOTO 00’€KTa, sIKI BiAOOpakaroTh HOTO
TEXHIYHI Ta KOHCTPYKTHBHI Xapakrtepuctuku. Lle, y cBOw uepry, cropusio
cucTeMaru3ailii JaHuX Ta 3a0e3MeUni0 MOXKIMBICTh €(PEKTUBHOTO TOPIBHSHHS
00’€KTIB 3a IXHIMHU TapaMeTPaMH.

Pe3ynbraTyl KOyBaHHS IPEACTABICH] Y BUTTISIA1 MaTPHIIL, 1110 BijoOpa)ae po3moaii
TeXHIYHUX pIlIeHb 3a BciMa oO0'ektamu BuUOIpkU. Taka wmarpuIlsl 03BOJISIE
Bi3yalli3yBaTH YaCTOTHICTh 3aCTOCYBaHHS PI3HUX PIIIEHb, OLIHUTH 1X €PEKTUBHICTD Y
PI3HMX yMOBaX Ta BHU3HAYUTH 3aKOHOMIPHOCTI JUIS TPUHHSATTS ONTHUMAaJIbHUX
TeXHIYHUX pimieHb. Llel miaxin 3HaYHO CHpOIIY€ aHalli3 aHaJOoriB Ta IIJBUIILYE
e(eKTUBHICTh POOOTH 13 CHCTEeMAaTH30BaHUMH naHuUMU. lle cranmapTusye naHi,
MOJIETIYIOUM 1X TMONAJbIIMKA aHaji3 Ta IHTErpalilo B 3arajbHy CHUCTEMY OOpPOOKH.
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Bucnosox

Po3pobka Ilacmopra OO6'ekta crana KIIOYOBUM PpE3YJABTATOM JIOCIHIIKCHHS,
CHPSIMOBAHOTO HA CUCTEMATHU3ALIII0 XapaKTEPUCTHUK OyiBeNb 1 MaliJaHUYMKIB. 3aBISIKU
BIIPOBA/KCHHIO KOJYBaHHS MapaMeTPiB Ta MPHB’S3II O BIAMOBIIHUX TEXHOJOTIH 1
TexHiyHuX pimenb, [lacmopr O6’ekra 3abe3meuye CTPYKTypOBaHHM MiIXia [0
IUTAaHYBaHHS IEMOHTaXHUX poOiT. Lle mo3Bossie oOpaTu HalKpali NpakKTUKH, 3HU3UTH
PU3UKH, MIABUIIUTHA EKOJOTIYHICTh 1 Oe3meky poOiT. ABTOMaTH3allis MPOIECIB
OpUKHATTSA pilieHb Ha ocHOBI [lacnopra O6’eera CyTTEBO CKOpOUY€E Yac BUKOHAHHS
JEMOHTaXYy, 3a0€3IeUyI0uH SKICTh 1 JOBIPY J0 MPUUHATUX PIIICHb, a TAKOXK CTBOPIOE
HIATPYHTS AJI CTaHAAPTU3ALIl Ta €PEKTUBHOIO YIPABIIHHS MPOLIECAMH.

Cnncox BUKOPHUCTAHUX JIKepeJI
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(2024) 108353, ISSN 2352-7102, DOI:10.1016/j.jobe.2023.108353.

2. B. O. Haymos, A. 1. binokons. Opranizariisi BAKOHaHHS aBapiiiHO-IEMOHTaKHUX
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VYkpaincbkuit xypHai OymiBHULITBA Ta apxiTekTypu. Ne 6 (2024) C. 110—123, DOI:
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(2020), C.194-199, DOI:10.29295/2311-7257-2020-102-4-194-199.
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AHAJII3 BIVIUBY HPOPLTAKTUYHHUX 3AXOJIB HA
HAJIIMHICTD EJEKTPOEHEPTETUYHUX CUCTEM

IHoranenko MukoJsa BaneHTHHOBHY

K.T.H., IOLIEHT Kaeapu eHepreTUKy 1 aBTOMATUKH

BIT HYBilIl Vkpainu «bepexaHchbkuii arpoTeXHIYHUN THCTUTY T
M.bepexanu, Ykpaina

Ilapmons BiTasmiit JIrvnoomupoBuu

CTapUINi BUKJIaga4 Kapeapu €HEPreTUKH 1 aBTOMATHKHU

BIT HYBilIl Ykpainu «bepexaHcbkuii arpoTeXHIYHUN THCTUTY T
M.bepexanu, Ykpaina

[Ipu ekcrutyararii OyJab-sIKOi €JIEKTPOCHEPreTUYHOI CHUCTEMH OCHOBHOIO ii
OCOOJIMBICTIO € 3J]aTHICTh 3HAXOJUTHUCS B CIPABHOMY CTaHI MPOTATOM BHU3HAUYEHOTO
gacy [1]. V pa3i, Ko 1 ymoBa MOPYUIYEThCS, B CUCTEMI BiIOYBa€ThCS BiJIMOBA
JIESIKOTO €JIEMEHTA, 1 cama CUCTeMa CTa€ HeHa [IHOIO.

HaniiinicTh cuctemMu B 3aIe’KHOCTI BiJ] 00’ €KTa Ta yMOB €KCIUTyaTallli Moxe 0yTu
OXapaKTEePU30BaHO PsiIoM BiIacTuBOCcTel. Cepen HUX MOKHA BUJIUTMTH HACTYTIHI:

— 0€3B1IMOBHICTh POOOTH MPOTATOM MEBHOTO YaCOBOIO IHTEPBAIY;

— PEMOHTONPHUIATHICTb;

— 30€pEKEHICTH;

— 3JIaTHICTD JI0 BITHOBJIEHHS.

Boagnouac, e He noBHUM mniepenik (akTopiB, MO0 BH3HAYAIOTh HAIIMHICTD
€JIEKTPOCHEPreTUUHO1 cucTeMu. Po3kup (pakTopiB HaAIMHOCTI IJIsl PI3HUX CUCTEM
MOke OyTHM BEIMKHUM 1 BCE 3aJ€XKHUTh BiJ] TOro, Kl ()yHKIIOHaJbHI MOKJIMBOCTI
MOKJIaZcHI Ha Hel. Y 3aralpbHOMY BHUIAJKy MOXKHA BUIIJIUTH TPH OCHOBHI TPYIH
(dakTopiB, 10 BIUIMBAIOTh HA HAAIMHICTBH: TEXHIYHI, MPOTPAMHI Ta €KCIUTyaTalliiHi.
Came mpu ekcruryarairii TeXHIYHOT CUCTEMH MOXKJIMBI BIIMOBHM TIEBHHUX CKJIQJIOBHX
€JIEMEHTIB YU BiJIMOBAa CUCTEMHU B IJIOMY. Jl0 BiIMOBU CUCTEMHU MPU3BOIATH OaraTo
npuurH. [{e MOXXyTh OyTH HempaBUJIbHI A1 0OCIYTOBYIOYOT0 MEPCOHANTY, MPUPOJIHE
3HOIITYBaHHS JeTajJield Ta MeEXaHI3MiB, KJIIMaTH4YHI YMOBM €KCIUTyaTallli, BILUIWB
30BHIIIHIX (HakTOpiB TOMIO. TOMY ISl TOTIEPEIPKEHHS aBapIHUX CUTYaIllll Ta BUXOTY
CUCTEMH 3 JIa/Jly BOKJIMBE 3HAYCHHS Ma€ TEXHIUHE 00CITyroBYBaHHS, SIKE CIIPSIMOBAHE
Ha MIATPUMaHHS OCHOBHUX TEXHIYHUX XapAaKTEPUCTHUK HA HEOOX1THOMY piBHI.

TexHiuyHe 00CIYyroByBaHHSI MOKe€ OyTH MOJUICHO Ha JBa Kjacu: MpoduIaKTUYHI
3aX0AM Ta pEeryIaMeHTHI poOoTH. MeToro mpoBeaeHHS NpO(IIaKTUYHUX 3aXOMIB €
BHSIBJICHHS HCHAQIIMHUX CJICMCHTIB Ta BU3HAUCHHS MIPUYHWH, SIKI MOKYTh IIPU3BECTH 0
B1JIMOBH CHUCTEMH B IIJIOMY [2].

[IpoBeneHHsT MPOGIUIAKTHYHUX PpOOIT Ma€e MPU3BOAUTH A0  IIJABHUIICHHS
Ipane3aaTHOCTI CUCTEMU 1, OTXKe, MiABUINCHHS i1 HamiitHOCTI. Lle TBepmKeHHS MOoKe
OyTH crlpaBemsiuBe 3 TOYKH 30PY 3aMiHH €JIEMEHTIB, 110 BUUILIU 3 Jaay. Alle mpu
IOMY HE PO3IJISAAI0THCS 3aKOHH PO3MOILTY Yacy 10 BIAMOBHU, IHTEHCUBHOCTI BiJIMOB
Ta BIJIHOBJIEHHS €JIEMEHTIB.
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MMoBipHicTb 6e3BiIMOBHOT pOGOTH CHCTEMH MOXKe OYTH IIiIOPSAKOBAHA Pi3HUM
3aKOHAM PO3IMOALTY: €KCIIOHEHIIiHOMY, BeitOymna, Penes, raMmma-po3moziiay Tomo
[3]. BuxopucranHs pi3HUX 3aKOHIB pO3MOILTY Ja€ pPi3HI 3HAUYEHHS WMOBIPHOCTI
0e3B1IMOBHOI pOOOTH 1, BIATOBIIHO, Pi3HI 3HAYCHHSI Yacy HAMpPAI[IOBAHHS Ha BIIMOBY.

PosristHeMo cucteMy 13 TOCTIHHUMU IHTEHCUBHOCTSIMH BiJIMOB, T IOPSIKOBAHIX
EKCIIOHEHIIIMHOMY 3aKOHY po3mnoAury. Yac mpo@imakTHUHUX 3aX0/1B BUOMPAETHCS 3
YMOBH:

Q(t) < Qs =1-e™, 1)

ne @, — IMOBIPHICTH BIIMOBU CUCTEMH MPOTATOM Hacy t.

[lepioguyHicTh TTPOBEEHHS MPOMUIAKTUYHUX POOIT BU3HAYAETHCA BUXOMYH 13
CHIBBIIHOIIECHHS:

by < ln(ll1 QB)’ )

Jie Ly, — NEPIOUYHICTh MPOBEACHHS IPOMIIAKTHIHUX 3aXO0/IIB.

O4eBuHO, IO B ILOMY BUNAJIKY MPOBEACHHS NPO(UIAKTUYHUX POOIT HE BILTUBAE
Ha MIJABUIIECHHA HAAIMHOCTI CHUCTEMH. BUIblll TOro, 3a MEBHUX YMOB BOHO MOXKE
MPU3BECTH J0 3HMKEHHS HaIIMHOCTI CUCTEMH. 3aMiHa OJHOTO MPAIIOI0UOT0 €J1eMEHTa
Ha 1HIIWNA HE TapaHTye MOKPAILEHHS XapaKTePUCTUK poOOTH cucTeMU. TakuM 4MHOM,
IIPU €KCIIOHEHIIMHOMY 3aKOHI PO3MOAUTY MPOBEACHHS MPOMUIAKTHYHUX 3aXOJIB Y
CUCTEMI € HE JIOIIILHUM.

[Ipu npoBeneHH1 MPODIIAKTUKY BaXKIMBUM MapaMeTpoM € Koe(illieHT TOTOBHOCTI
CUCTEMHM, SIKMM XapaKTepu3ye HWMOBIPHICTb TOTO, IO CHUCTEMAa ONUHUTHCS Y
Mpane3JaTHOMY CTaHl B OyJb-IKHII MOMEHT 4Yacy, KpIM IMEpIOAiB, IPOTATOM SIKHX ii
eKcIUTyaTarlisi He nependadeHa, To0To B MOMEHTH NPOBEEHHS NPO(UIAKTUYHUX POOIT
[4].

JInst OLIHKM BIUIMBY MNPOQPUIAKTUKM HA HAAIMHICTh CUCTEMH, aHATITHYHUM
METO/I0M, HEOOX1AHO 3HATH 3aKOHU PO3MOJILITY Yacy 0€3B1IMOBHOI pOOOTH CUCTEMHU Ta
4yacy BIJTHOBJICHHSI CUCTEMHU, & TAKOXK CEPEIHIN yac MK MPOodITAKTUYHUMH poOOTaMU
1 "ac ix mpoBeneHHs. [IpodimakTuyni 3axoau AOUUIBHO TPOBOAUTH JJISI CHUCTEM,
3aKOHHM PO3MOJAUTY B SIKUX BIAMIHHI BiJ €KCIMOHEHIIHHOTO. OCHOBHUM KPHUTEPIEM

MPOBEACHHS MPODUIAKTUYHUX POOIT € BAKOHAHHS HEPIBHOCTI:
Ty

r = Ty +Ty' 3)
ne K. — xoedillieHT TOTOBHOCTI CHUCTeMH; T; — 4ac MK NpodUIaKTHYHUMH
pobotamu; T, — yac mpoBeaeHHs TPOPUIAKTUIHUX POOIT.

Kpurepiem nomiNBHOCTI TPOBENCHHS MNPOPUIAKTUYHUX PpPOOIT € BUKOHAHHSA
HepiBHOCTI (3), B IHIIOMY BHWMAJAKy MPOBEACHHS MPOGIIAKTUKU MPU3BOAUTH IO
3HIDKEHHS KoeQilieHTa TOTOBHOCTI CHCTEMHU. SIKIIO HEpIBHICTb HE BHUKOHYETHCS,
HEOOX1THO BU3HAUNTH:

- MOXJIMBICTh 3HAXOJ/KEHHS TaKOi YaCTOTH MPOBEICHHS MPO(UIAKTUIHUX POOIT,
JUTSI SIKOT BUKOHYETBCS JaHa HEPIBHICTH;

— ONTHUMAJIBHUN Yac MDK NPOQPIIAKTUYHUMHU POOOTaMH, Yy SKOMY KOe(]irieHT
TOTOBHOCTI CUCTEMH JIOCSITA€ MAKCUMAIBHOTO 3HAYCHHSI.
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MopentoBaHHsI ~ CTaIllOHAPHUX  TMOKA3HUKIB  HAIIMHOCTI CHUCTEMH  MOXE
OPOBOAUTUCH y OyAb-IKOMY CHEIiaJi30BAaHOMY MPOTPAMHOMY  CEPEIOBHIIII.
VY3aranbHeH1 pe3yJabTaTH TOCIIHKEHHS HACTYIIHI:

— SIKIO 3aKOHH PO3IMOJALTY BIAPI3ZHAIOTHCS Bl €KCIOHEHLIWHOTO, TO KOEQIIIEHT
TOTOBHOCTI CUCTEMH IPH MPOBEACHHI TPODITAKTUYHUX POOIT 3HAYHO IiIBUIILYE€THCS;

— JUTS CUCTEM, 110 MalOTh 3MiHHY IHTEHCUBHICTb BIIMOB, IPO(1JIaKTHKA 1a€ 3HAUHE
3MCHIIICHHSI CEPEIHBOTO Yacy BIJHOBIICHHS, a TaKOX IMPHU3BOIUTH 10 CKOPOUYCHHS
HaIpallOBaHHS HA BIJIMOBY;

— 3a BUXIJHUMHU 3aKOHAMH PO3MOALTY MOKHAa BHU3HAUUTH HEOOXIJIHY YaCTOTY
podiIaKTHIHUX POOIT Ta ONTUMATBHUN Yac iX IPOBEACHHS.

[InanyBaHHs TNPOGIIAKTUYHUX 3aXOJIB O0€3MOCEPEeAHBO 3aJIeKUTh BIJ TOTO,
HACKUJIbKM WMOBIPHI MOSBU BIIMOB PI3HOMAHITHOT MPUPOAHU. Y TOMY BHUITQJIKY, SKIIIO
B1I0YBarOTHCSI MOOJAMHOKI BIJIMOBH B CHCTE€Mi, TO HE PEKOMEHIYETHCS ITPOBOJMUTH
4acTi IJIAHOBI 3aMI1HU €JIEMEHTIB, OCKIJILKH €JIEMEHT, 1110 3aMIHIOEThCS, HE OY/J1e MEHIII
HaJ[IMHUM, HDK HOBUHM, 1 HOTrO 3aMiHa MOXE€ MPU3BECTH HE N0 MiABUIIEHHS, a J0
3HM>KEHHSI HaJiiHOCTI. [Ipy mocTynoBUX BiAMOBaX IUIAHOBA 3aMiHa €JIEMEHTIB MOKE
CYTTEBO MIJBUILUTHA HANIMHICTh CUCTEMHU, SIKIIIO 3aMiHa MPOBOAUTHCS CBOEYACHO.
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1. Kazancekuit C. B., Mareenxko 0. II., Cepmox b. M. HaniliHicts
eleKTpoeHepreTHIHuX cucteM: HaBd. mocid. K.: HTVYY «KIll», 2011. 216 c.

2. Marycesnu O. O. Mertoaonoria MHiABUIICHHS SKOCTI CHUCTEMH TEXHIYHOTO
OoOCITyroByBaHHA 1  PEMOHTY  €JEKTPOOOJIaJIHaHHS  TATOBUX  ITJICTAHIIIMN.
Enexmpugpixayis mpancnopmy. 2015. Ne 10. C. 91-97

3. IMaBmrok O. M., Meaukoscekuii M. O., Jluca H. K., I3oniH I. B. OcHoBu Teopii
HAOIAHOCTI TEXHIYHMX cucTeM. HaByanpHui 10CciOHMK. JIpBIB: BumaBHHUIITBO
JIpBiBCBKOIT TTomTexHIKH, 2021. 208 c.

4. BacineBcekuit O. M., Irnarenko O. I'. HopMmyBaHHS MOKa3HUKIB HaAIMHOCTI
TEXHIYHHUX 3ac001B: HaBUaIbHMH 1TociOHuK. Biaaumsa: BHTY, 2013. 160 c.

298



TECHNICAL SCIENCES
INNOVATIVE TECHNOLOGIES FOR TRAINING AND EDUCATING YOUNG PEOPLE

PEI'YJIIOBAHHS PIBHS METAJIY B KPUCTAJII3ATOPI
MbJI3 3 BUKOPUCTAHHSAM ITPUHLIMIIIB
IHBAPIAHTHOCTI

YepeBko Ouena OuiekcaHapiBHa,
KaHIUJAT TEXHIYHUX HAYK, TOIEHT
JIBH3 «IIpua3oBchkuil nepkaBHUN TEXHIYHUM YHIBEPCUTET

Ilep6akos Cepriii BosioaumupoBuy,
KaHJUIaT TEXHIYHUX HAYK, TOIICHT
JIBH3 «Ilpua3oBchkuii epKaBHUM TEXHIYHUN YHIBEPCUTET»

Cralumizamisi piBHS METally B KpHUCTali3aTOpl MAaIIMHU O€3MepepBHOTO JUTTS
3arotiBok (MBJI3) moBuHHaA 3IIMCHIOBATHCS 3 BHCOKOK TOYHICTIO, OCKIIBKH
MIEPEBUIIICHHS PIBHEM METAITy 3a/IaHOT'0 3HAYEHHSI MO>KE TIPUBECTH JI0 TIEPEIIUBY Yepe3
BEPXHIO KPOMKY KpHCTalli3aTopa, a 3HIDKEHHS PIBHA MOXE CTaTH MPUYHHOIO
(dbopMyBaHHS JTOCUTH MIIHOI KIPKU 3JTUTKA 1 IPOPUBY METAy IiJl KPUCTATI3aTOPOM.
Taki curyamii € cepio3HUMH aBapisiMU. HempumycTUMHUMHU € TIEpepBH CTPYyMEHS
METay B XOJl PO3JMBKH, TOMY IO BOHU BEAYTh JO YTBOPEHHS CIAiB Ha 3JIHUTKY.
KonuBanHg piBHS MeTaly BHACHIJOK 3MIHM IIBUAKOCTI BUTATYBaHHS 3JIUTKA
BUKIIMKAIOTH MOSIBY CKJIaJIOK Ha OTO TOBEPXHI.

3 orsiAy Ha Ll YMOBHU PIBEHb METAly B KpHUCTa13aTOPl MOBUHEH OyTH HAJIIMHO
CTaOUTI30BaHUM TP HAWMEHIIWX KOJMBAHHSAX BEIMYUHU KEPYIOUOTO BIUIUBY
(BIOKpUTTS 3aTBOpa NPOMDKHOIO KOBIIA) Ta ©0e3 craruyHoi mnoMuiku. Ilpu
MPOEKTYBaHHI CHUCTEMH PETYJIOBAaHHSA PIBHA CIiJ] BpPaxoOBYBAaTH 1HEPLIHHICTh
BUKOHABYOT'O MEXAHI3MY 1 PETryJIIOI0U0r0 OpraHy.

TakuMm uuHOM, SKICTH ojepKyBaHmx Ha MBJI3 cna0iB, a TakoX HamiHHICTH 1
Oesreka poOOTH arperaty 6arato B YoMy 3ajie’kKaTh BiJl (DYHKIIIOHYBaHHS CHUCTEMU
aBTOMATUYHOTO PETYIIOBAHHS PiBHS MeTainy B Kpuctamizaropi. CAP piBHs MeTany B
kpuctamszaropi MBJI3 moBuHHa BIAMOBIZATH OCOOJIMBHM BHMOTaM II0 TOYHOCTI,
IIBUJIKOJTI1, IKOCTI MEPEXiTHUX IMPOIIECIB, a TAKOXK CTIMKOCTI /10 30BHIIIHIX BILJIMBIB.

Ha cporoaHimHiii AeHb HaWOUIbII MOIIMPEHUM CIOCOOOM JO3YBaHHS CTalll €
J03yBaHHS 32 JIOMOMOTOI0 CTOIMOPHOTO MEXaHi3My, SIKHU NEepPEeMIIIy€eThCS BITHOCHO
CTaKaHa-103aTopa, 3MIHIOIOUM BUTPATH METaly, IO HAIXOAWTh B KPUCTATI3aTop 3
MPOMIXKHOTO KoBIna [1].

[Ipu cTomopHiii po3NMUBII OCHOBHUMHU OOYpPEHHSIMHU, SIKI BIJTUBAIOTh HA PIBEHb
MeTajy B KpUcTaizaTopl, € [2]:

— 3MiHa MBUAKOCTI BUTATYBAHHS 3JIMTKA 3 KPUCTAJI3aTOPA;

— po3MuBaHHS a00 pyHHYBaHHS TOJIOBKHA CTOTIOPA;

— 3apoCTaHHs BHYTPIIIHBOI MOPOKHUHU CTaKaHa-103aTopa.

Jlnst crabimizamii piBHS METaly B KPHUCTAlII3aTOpl 3aCTOCOBYIOTHCS CHCTEMH,
noOy/10BaH1 3a MPUHIMIIOM 3BOPOTHOTO 3B'A3KY 3@ PETYJIbOBAHOI BETUUMUHOIO [2, 3],
Kl 4acTO XapaKTEepPU3YIOThbCS HE3aJ0BUIbHUMU MOKa3HUKAMHU SKOCTI MEepPexiTHUX
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nporieciB. buibin ehekTuBHUMEU € KOMOiIHOBaHI CAP, 1110 BUKOPUCTOBYIOTH METOAU
PETyJIIOBaHHS 10 BIIXWJICHHIO Ta 00ypeHHIO [4].

OcHOBHUM O0OYpEHHSM, SIKE TTPU3BOIUTH 0 KOJIMBAHb PIBHSA METaly, € MBUAKICTh
BUTSTYBaHHS 3JTUTKA TATHYUYOIO KITITTIO, SIKA PO3TANIOBYETHCS B 30Hi, /I 3aTOTIBKa BXKE
MPAKTUYHO TMOBHICTIO 3aTBepaiyia. OCKUIBKY MIBUAKICTh BUTATYBAHHS 3MIHIOETHCS B
MpoIleci PO3JIMBaHHS IO BIJIOMOMY 3aKOHY, ii BIUIMB Ha PIBEHb METaly MOJKHA
3a3maneriip komrnencyBatu [2]. KomOiHOBaH1 cuCTEMU peryaroBaHHS MPOEKTYIOTHCA 3
BUKOPHUCTAHHSAM TMPUHIIMITY 1HBAPIaHTHOCTI, SIKMM IMOJISTae B KOMIIGHCAIIlT 30BHIIIHIX
00ypeHb JOBLILHOTO XapakTepy, SKi BIUIMBAIOTh Ha MepeOir MmepexiJHuX MpoIeciB B
cucremi [4].

3MEHIINTH BIUIMB 30BHIMIHIX OOypeHb MOXHa ab0 3a paxyHOK 30UIbIIECHHS
Koe(ilieHTa MOCUJICHHS] KOHTYPY 31 3BOPOTHUM 3B'SI3KOM MO PeryJibOBaHIl 3MIHHIM,
a00 3a paxyHOK BBEJCHHS KOMIIEHCYIOUHUX 3B'A3KIB 110 00YPEHHIO.

OCKUIbKU TIJBUIIEHHS KOe(IIlieHTa TOCHJICHHS BeJe JO0 3HIKCHHS 3araciB
CTIAKOCTI Ta MOTIPILICHHS SIKOCTI MEPEX1THUX MPOIIECIB, 3aponoHoBaHa B po6oTi CAP
1moOy/1I0BaHa IUIIXOM CTBOPEHHSI KOMIIEHCYIOYOTO KaHaly nepeaadi 00ypeHHs.

Mertoro naHoi pobotu € yaockoHaiaeHHs CAP piBHS MeTany B KpUCTalli3aTopl 3a
pPaxyHOK 3aCTOCYBaHHS IMPHUHIIUIIB TEOPii IHBAPIaHTHOCTI, IO JI03BOJUTH I1IBUIITUTH
TOYHICTh PEryJIIOBAHHSI, MOJIIMIIUTHU SAKICTh POAYKIIi, O€3MEeKy Ta HaIIMHICTh POOOTH
arperary.

PiBenr Meramy B kpuctamizatopi MBJI3 KOHTPOIOETHCS €IEKTPOMArHITHUM
JaTYUKOM PiBHs. Perynsitop piBHA peanizoBaHMii MporpaMHo Ha 0a3i KoHTpodepa. [Ipu
BUHUKHEHHI HEY3TO/PKEHOCTI (PI3HUII MK 33JJaHUM 1 TOTOYHUM 3HAYCHHSIMU PIBHS)
perymnstop ¢hopMye CUTHA KEpyBaHHS JUTsl perytorouoro oprada (PO) muisxoM 3MiHH
MOJIOKEHHSI CTOMOPHOTO 3aTBOpa NPOMDKHOTO KoBmia. CTOMOpHUN  3aTBOP
oOnagHaHUM T1ApaBIiyHUM BHKOHaBYMM MexaHi3mMoM (BM). PO nepemimryerbest 10
TUX Mip, MOKA CUTHAJI HEY3TOJKEHOCTI He Oyze 3BeleHO /10 HyJs. [Ipu BUHMKHEHHI
HECIIPaBHOCTEH B TiipaBiiyHoMy BM cTonopHuM 3aTBOPOM MOKHA KEPYBAaTH BPYUHY.

CronopHuii 3aTBOpP MPOMIKHOTO KOBILA Pa30oM 13 TIAPABIIYHUM BUKOHABYUM
MEXaHI13MOM € 3aMKHYTOI0 cJijikytouoto CAP, cTpykTypa sikoi mpeAcTaBieHa Ha puC.
1. ITndopmanis npo noroune nonoxkenus PO y (z), ike KOHTPOIIOEThCA naTyukoM /1,

MOMAEThCSI Ha MPUCTPId (OpPMYBaHHS CUTHAIY TIOMIJIKH. 3ajJaHe 3HAauYeHHS
nosioxeHHst PO y_(r) HagXoauTh BIJ pETyJSsTOpa piBHSI METaIy a00 BCTAHOBIIOETHCS
orepaTopoM Bpy4Hy. CUTHAJI IOMUJIKU Ay(r) OOYHCIIOETHCS K PI3HUIS MIXK 3a1aHUM
1 TOTOYHUM 3HadeHHsMHU TosiokeHHs PO. Perynsitop sBise co00r0 CyKymHICTH
MiKporpoiiecopHoro mpuctpoto MII, saxuit peamizye anropuTM peryIrOBaHHS,
rigpasniuyHoro niepeTBoproBava ['T1 1 rigpasniunoro numinapa 'L, Ha Bxix perynsitopa
HAJXOJUTh CUTHAT TIOMHJIKH Ay(r) , a BUXIJHOK BEIUYMHOI € TIBUIKICTD
nepemitieHHst PO y'(r). O6'exrom ynpasmiaas (OY) € cTomopHuit 3aTBOP MPOMIKHOTO
KOBIIIA, SIKUWA MOKHA PO3TIISAATH K IHTETpyrovy JaHkKy. BxigHoto Bennunnoro OV e
MOTO MIBUAKICTh MEPEMILIEHHS )'(7), BUX1JHOIO — MOTOYHE MOJIOKEHHS y, (7).
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| Perynsarop oy
O O Sy YO o | 20,
v, (7) S
J

I — oamuux nonoocennss PO; MII — mikponpoyecopnuii npucmpiti;
I'TI — ciopasniunuu nepemeoprosau,; I'l] — eiopasniunuii yuninop

Pucynok 1. Ctpykrypa BM, po3po6ienoro y Burisiai ciiakyrouoi CAP

BukonaBumnii mexanizm (BM), po3poOneHuil y BUIIISIAL CIIJKYIHOUOi CHCTEMH,
MpaIlOe€ TaKUM YUHOM, 100 B Oy/Ib-IKUH MOMEHT 3a0€3ME€YUTH PIBHICTh MOTOYHOIO
nosioxkeHHs1 PO 3aganomy. 3agane nosjoxeHHs: PO 3MIHIOETBCS 3a IEBHUM 3aKOHOM 1
€ QyHKIIIEIO Yacy.

Ha puc. 2 npencrasiena crpykrypHa cxema CAP piBHS MeTay B KpUCTaII3aToOPi.
Buxinna BennunnHa 00'ekTa ynpaBiiHHs (MOTOYHE 3HAYEHHS piBHS h,(p)) BKIIOYAE B

cebe Bl CKiaaoBl: BUXIIHY BeanunHy OV mo kanamy oOypeHHs (mepeaBajibHa
byukiig W2 (p) ) 1 Buxigny BenuunHy OV mo kaHady yrhpaBiiHHS (TiepeaBalibHa

byHkiis W (p) ). BumiproBansHa cucreMa Mae mepeaaBaibHy (yHKIi0o W, (p) .
OTpumaHe NOTOYHE 3HAYEHHS PIBHS METally B KpHcTalizaTopi h®”(p) momaeTbcs Ha

BX1J] IPUCTPOIO (DOPMYBAHHS CUTHAITY TIOMUJIKH.
Jns 301IbIIEHHS JUHAMIYHOI TOYHOCTI CHCTEMH IPU HASBHOCTI OOYpEHHS IO
IIBUJIKOCTI BUTATYBaHHS 3JIMTKa z(p) 3alpoloHOBaHa KOMOIHOBaHa CHCTEMa

YIpaBIiHHS, IKa BAKOPUCTOBYE MPUHLMIIN YIIPABIIHHA MO BIIXWICHHIO Ta O0YPEHHIO.
J1st bOTO 10 CKJIaAy CUCTEMH BBEICHHI 1HBaplaHTHUI niepeTBoproBad W,, (p), CUTHAJ

AKOTO Y,,(p) MOJAETHCS HA BX1J MPUCTPOIO (OPMYBAHHS CUTHATY TOMUJIKU.

Curnan moMuikd Ah'(p), AKuM € (QYHKIE MOTOYHOTO BHUMIpSHOTO h;™ (p) 1
3aJaHoro h,(p) piBHIB MeTally, a TaKOXX BHUXIJHOIO CHUTHAJIy 1HBaplaHTHOTO
nepeTBoproBava y, (p), HaIxoauTh Ha BXix perymnaropa W, (p). Ha miacTasi Ah'(p)
perynsTop Gopmye Kepyrouui BILTUB Yy(p), sSIKUid nogaeThes Ha BXig OY.
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iz(p) ' '

W, (p)

W, (p)

W@u/‘/t (p)

Pucynok 2. Ctpykrypna cxema CAP piBHsl MeTany B kpuctanizatopi MbJI3

Buxigaoro BenmumunHoo CAP € moTouHe 3Ha4eHHS piBHSA MeTainy h, (p), a BXiTHUMH
— 3aJlaHe 3HAYEHHS pIBHS MeTaily h, (p) 1 00ypeHHs 3a IBHJKICTIO BUTATYBaHHS z(p)
. BusHaunMo 3aieXHicTh BUX1AHOI BEIMYNHHU Bl BX1JHUX BEJIHYUH:

h,(p) =W, (p)y(p) +W,; (p)z(p) ; (1)

y(p) =W, (p)Ah'(p); (2)

AR'(p) =h,(p) =N (p)+Y,,(p); 3)
h,*(p) =W, (p)h,(p); (4)

y(p) =W, (p)(h,(p)-W.,,, (P)h, (p) +W,,(p)2(p)); (5)

h, (p) =W,; (PW, (p)(h, (p) W, (P)N, (p) +W,,(p)2(p)) +W,5 (P)z(p).  (6)
[Ticns mepeTBOpeHs BUpasy (6) OTpuMyeMO:

W, p) L WA W, (W, (W, ()
WO = oW o) P T WL w2 D)

3 Bupazy (7) BunHo, mo CAP piBHS MeTany B KPUCTali3aToOpi MOKHA 3pOOUTH
1HBApPI1aHTHOIO JJO OOYPEHHS IO IBUAKOCTI BUTATYBAaHHS z(p) MpU BUKOHAHHI YMOBH:

W, (p) +W,; (PW, (PW,, (p) =0, (8)
TOOTO SKIO BIACThCS peayli3yBaTU 1HBapiaHTHUU MEPETBOPIOBAY 3 IepeaaBaIbHOIO
(GyHKIII€IO

W, (p)
W, (p) = ——— 2= —. (9)
W,; (P)W, (p)
PosrisHemo nepenaBanbHi QYyHKINT CKIa0BUX CHUCTEMHU.
3a kananom ynpasiiHas OY anpoKCHUMY€EThCS 1/1eaTbHOI0 IHTErPYIOUO00 JTAHKOIO:

K,,
W, (p) == (10)
p
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3alIe’KHICTh PIBHS METally B KpucTamizatopi h (r) BiJ MIBUJKOCTI BUTSTYBaHHS
3IUTKAV, (7) = z(r) ONMCYETHCA SK 1[1€albHa IHTErPyIoYa JIaHKa:

T

h,(z) =-[2(x)dr, (11)
0
ToMmy nepenaBaibHa GyHKiis OV 3a kaHamoM 00ypeHHS Ma€ BUTJISI:
. 1
W06 (p) = (12)
p

BumiproBaibHa ~ cHCTEMa  alPOKCHMYETHCS — alepiOAWYHOIO  JIAHKOK 3
nepeaaBaTbHOI0 (QYHKITIEIO:

K
W,,, (p) = == 13
o T@ll"l'tp+1 ( )
ne K,, — Koe(illeHT mnepenadi BUMIPIOBAIbHOI cUcTeMH; T, — IOCTIHHA Yacy

BUMIPIOBAJILHOT CUCTEMH, 1110 BUBHAYAETHCS 1HEPIIHHICTIO 3aC001B BUMIPIOBAHHSI.
Jlnst moninieHHs sKOcTi nepexignux npoieciB B CAP BukopucroByernes [11]1-
PEryJISTOpP.
3aranpHa TiepenaBaibHa (PYHKINS ciiakyrodoi cucreMu W, (p) (CTOMOpPHOTO
3aTBOpa MPOMIKHOTO KOBIIA 3 T1IPaBJIIYHUM BUKOHABUMM MEXAHI3MOM) OIHUCY€EThCA
K 3YyCTpIYHO-TIapayiesibHe 3'€IHaHHS JaHOK: peryisitopa 1 OY 3 mepenaBalibHUMU
¢yuxuismu W, (p) Ta W ;(p) BIANOBITHO:

W,; (P)W, (p)

W () = : 14
T W, (W, (2) 9
3 Bupasy (14) nepenaBanbHa QYHKIIIS PETYISATOPA JOPIBHIOE:
W P
W, (p) = - (15)

W06 _WCAPWoé .

SAxio nepenaBanbHa QyHKIS peryssitopa Oyae BianoBigaTu Bupasy (15), To Bcro
CIIAKYIOUY CHCTEMY MOXHA Oyie allpOKCUMYBATH 3a JJOTIOMOT OO OJTHIET artep1oAuIHOT
JIAHKH:

1
W - - 16
car (P) Topp+l ( )
OV anpokcuMy€eThCs SIK 17ieaibHa THTErpyroya JaHKa 3 epeaaBaibHOI0 (QYHKIIIETO:
1
Wo6 (p) :; 1 (17)

TOMY 3JIC)KHICTh TIOJIOKEHHSI CTOTIOPHOTO 3aTBOPA BiJl MBUIAKOCTI HOTO MEPEMIIICHHS
Ma€ BUTJISI;

»,(0)=[y'()dr. (18)
0
[TincraBuBim y Bupas (15) nepenasanbhi Gpynkiii cniakyrodoi CAP 1 OY
1
_ Tepp+l
W, (p)= 41— (19)

p p TCAPp+1
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OTPUMAEMO TIepeiaBalibHy (DYHKIIIIO PEryisaTopa:

1
w = : 20
,(P) T (20)
e I1-perymsitop 3 kKoedimieHTOM TIepeaadi
1
K, = : (21)
TCAP

3Haroun Koe(iIieHT mepedadl peryiasTopa, MOXKHA OTPUMATH MOCTIHHY dYacy

CUCTEMHU:
1

= (22)
KP

[Tpu 361nbmIeHH] KoedillieHTa Mepeaayl peryisiTopa MOoCTiiHA Yacy CIiIKyHYoi

CAP T_,, 3MeHIIYETLCS, TOOTO 3MEHIIYETHCA 1HEPUIAHICTL CUCTEMU. 3a K, —> o Ta

TCAP

T.,—>0 amepioguyHa JaHKa BHUPOKYETHCS B MPOMOPIINAHY 3 Koe(DillieHTOM

nepeaayl, piBHUM 1. [Ipy 1bOMy MOJI0KEHHS CTOMIOPHOTO 3aTBOPA MPOMIXKHOT'O KOBIIIA
Oyle MOpIBHIOBAaTH 3aJlaHOMy B OyIb-SIKMII MOMEHT 4acy HE3aJIeKHO BiJl 3MIHU
3a/1aHOT'O TIOJIOKEHHS.

Ha mnpaktumi K , 3aBKIH oomexxeHuit. st maHOI CHCTEMH MaKCHUMallbHE

3HAYEHHs K, BU3HAYAE€THCS YacOM IOBHOro xoay BM:

K, =t =1 _o5%XPOlc (23)
T,, 2c %XPO
AHani3 CTPYKTYpH CIIAKYI0Y0i CUCTEMHU, PEJCTABICHOI CYKYTHICTIO CTOIOPHOTO
3aTBOpa MPOMDKHOIO KOBIIA 1 TIAPABIIYHOIO BHKOHABYOIO MEXaHI3MY, BHSBUB
MOXJIMBICTh anpokcuMariii ganoi CAP 3a nornomMororo anepioguvHoi JIAaHKH.
[lepenaBanbHa ¢ynkuis I[I/I-perynaropa piBHsA 3 0anacTHOIO JAHKOIO, SIKOIO

anpokcumyetbest BM, nopiBHIOE:

11 1
W (p)=K, (QI+— —+T,p)———
,(P)=K,( T 0p)TBMp+1’

1

ne K, —koeQiuieHT nepenayi peryusropa, % XPO/mm; T, — 4ac iHTerpyBanHs, ¢, T,

(24)

— 4Yac auQepeHiitoBanss, ¢; Ty, — MOCTIHA Yacy 0anacTHOI JIAaHKH, SKa JTIOPIBHIOE
yacy noBHoro xony BM, c.

Matoun nepenaBaibHi (QYHKINT €JIEMEHTIB cucTeMHu, 3a BupazoMm (9) 3Haiimemo
nepeaaBaibHy (QYHKIIIIO IHBAPIaHTHOTO TIEPETBOPIOBAYA, CTPYKTYpa SIKOTO 300paskeHa
Ha puc. 3:

21
p .
W, =—
o Kp(1+—-f+Top)7
p T, p Tyyp+1

MICIIsl NIEPETBOPEHHSA:

T. 1
Win(p)= l

KK, TT,p’+T,p+1

P (Tyyp+l). (26)
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Typy-p

x@x (p) Ti 1 xeux (p)
2
K, K T, -p+T,-p+1

» 1

Pucynok 3. CTpykTypa iHBapiaHTHOTO MepeTBOpIOBaya

Jlo ckiamy 1HBapiaHTHOTO IE€pPETBOPIOBaYa BXOJATh MPOIOPIliiiHA JIaHKa,
1HepIliifHA JIaHKa JPYroro IMOpSAKY Ta 1Bl iJcalbHUX JAUGPEPEHIIOI0UNX JIaHKH.
IlepenaBanbpHa (QyHKIlISI i1HBapiaHTHOTO MEPETBOPIOBaYa MoOXke OyTH pealli3oBaHa Ha
MIKpOIIPOLIECOPHOMY IIPUCTPOT (KoHTposiept abo EOM).

Hns nocnmimxeHHs: podbotu iHBapianTHOi CAP piBHS MeTany B KpHUCTali3aTopi
po3po0bJieHa 11 KOMIT'IOTEpHA MOJIEb.

VY mMozeni peanizoBaHi nepeAaBaibHl (PYHKIII OKPEMHUX €JIEMEHTApHUX JIAHOK, 3
AKUX CTBOPEHO CTPYKTypy iHBapianTHOi CAP. Takuil miaxig poOuUTh mporpamy
YHIBEpPCAJIBHOIO 1 103BOJIIE BUKOPUCTOBYBATH ii J1s1 MojietoBaHHs iHIMX CAP.

Po3pob6riena mMozenb A03BOJISIE B pealibHOMY MaciuTadl yacy 3MIHIOBaTH 3ajjaHe
3HAYCHHS PiBHS METay, BHKICTh BUTITYBAHHS 3JIUTKA, TapaMETPH HAIAroKCHHS
perysTopa, BMUKATH Ta BUMHUKATH 1HBapIaHTHUN MEPETBOPIOBAY, OyayBaTH TPCHIH
MOTOYHOTO 1 33JaHOr0 3HAYEHb PIBHS METally, a TaKOX IIBUIAKOCTI BHUTSITYBAaHHSI
3IIUTKA.

JlocniKeHo BIUIMB 1HBAPIaHTHOTO NIEPETBOPIOBaYA HA POOOTY CHCTEMH HUISIXOM
MOJICITFOBAHHSI MEPEX1HOTO MPOLIECY 110 HABAHTAXKEHHIO 3 BUMKHEHUM Ta YBIMKHEHUM
1HBapi1aHTHUM TIEPETBOPIOBAYEM.

[Ipu BUMKHEHOMY 1HBapiaHTHOMY I€PETBOPIOBAUl Ta 00YpPEHH1 110 HABAHTAXKEHHIO
Az =10 m/x¢ (puc. 4, a) TOTOYHE 3HAYEHHS PIBHSA METady B KpuCTaii3aTopi OyIio
MPUBEICHE JI0 3aJaHOTO 0e3 cTaTUYHO1 MOMWIKU (puc. 4, 6). JluHaMmiuHa MOMMIIKA
ckjana 25um , koedilieHT nepeperynoBanig — 20 %, yac perynoBaHHa —30 c .

[Ipn yBIMKHEHOMY IHBapiaHTHOMY TIEPETBOPIOBAYl Take K 3a BEJIMYHUHOIO
0oOypeHHS HEe BUKJIMKAJIO BIIXHJICHHS PETYJIHOBAHOI BETMYMHU BiJ 3a/1aHOTO 3HAYEHHS
(puc. 4, B), To6TO 3anpornonoBana CAP piBHs MeTally HEUYTIMBA JI0 3MIHU IIBUJIKOCTI
BUTSTYBaHHS 3JIUTKA.

Takum  uymHoMm, BrpoBakeHHs CAP, po3poOseHoi 3a  JOMOMOIoOIO
3alPONOHOBAHUX METOJUK 1 TEXHIYHUX 3ac001B, J03BOJUTH ONTUMI3yBaTU IPOIIEC
PEryJIIOBaHHS PIBHS METAIy B KPUCTAJII3aTOPi, a, OTXKE, MIJBUIIUTH SIKICTh MPOAYKIIIi,
Oe3reKy Ta HaAllHICTh POOOTH arperary.
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