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MUTTON IS A HIGH-QUALITY RAW MATERIAL FOR
DELICATESSEN PRODUCTS

Zhelal Esra,

undergraduate student,
Kazakh National Agrarian Research University

AKkmuradov Ilias,
College of Fashion and Service Industry, Master of Technical Sciences

Kaimbayeva Leila,
doctor of Technical Sciences, professor,
Kazakh National Agrarian Research University

Abstract: From the most valuable in terms of morphological composition and
nutritional value cuts of young rams and sheep (hip, shoulder, back) are best used to
make whole-muscle delicacies, while the less valuable cuts (brisket, neck, loin, shank
and knuckle) are best used to make restructured ham products, and the flank is best
used to make rolls. The meat of young rams and sheep is distinguished by its high
organoleptic characteristics, tender texture, juiciness and high digestibility. All this
predetermines its effectiveness in the production of delicacies.

Keywords: mutton, chemical composition, vitamin composition, nutritional and
biological value

Lamb or mutton is characterised by its high nutritional value. It surpasses beef in
terms of fat content and calorie count. A distinctive feature of lamb as a food product
is that its fat contains a small amount of cholesterol (28 mg%) compared to beef fat (75
mg%) and pork fat (74.5-126 mg%). Consuming lamb increases the resistance of tooth
enamel to caries and helps prevent carbohydrate metabolism disorders. Lamb contains
almost twice as much fluoride as beef (120 pg of fluoride in lamb, 63 pg in beef per
100 g of edible product).

The morphological composition of the front and rear legs, as well as the loin of
lamb, shows that muscle tissue accounts for 77.4 to 82.9% of the total weight of the
cuts, and fat accounts for 2.9 to 8.3%. The tender parts of the hind leg and loin are
characterised by moderate deposits of superficial muscle fat. These parts contain
rounded, fleshy, mainly dynamic muscles with a low content of connective tissue,
which significantly increases their culinary and nutritional value.
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Table 1. Chemical composition of the soft part of selected cuts of lamb of

category |
Part of the carcass Chemical composition, %
moisture fat protein ash
Front leg 68.5 11,5 18,6 0,72
Rear leg 68.2 12,8 17,5 0,70
Loin 70,6 8,8 19,2 0,74

To assess the suitability of lamb for industrial processing, the pH, strength
properties and water-binding capacity of muscle tissue are of decisive importance.

Thus, the biological value of these parts of the carcass is higher, they are
characterised by an increased protein content and moderate fat deposition [1].

The meat of crossbred sheep at different ages is not only comparable to purebred
sheep in terms of nutritional value, but also surpasses them, as it has a better amino
acid and chemical composition.

The chemical composition and biological value of individual lamb cuts are not
inferior to other types of meat in terms of quality indicators and can be used to produce
delicatessen whole-muscle products [2].

Lamb is also a valuable food product, as its content of nutrients and calories can
meet the energy needs of the human body [3].

Organoleptic evaluation is necessary when analysing the quality of raw meat and
finished meat products.

The organoleptic evaluation was carried out by a group of experts on a 9-point scale
in accordance with the requirements of GOST 9959-91 ‘Meat products. General
conditions for organoleptic evaluation’.

Table 2. Chemical composition and biological value of lamb

Indicator Lamb
1 2

Chemical composition, %:
Water 69,3
Protein 20,8
Fat 9,0
Ash 0,9
Minerals, mg:
Calcium 11,2
Potassium 275
Magnesium 20
Sodium 75
Phosphorus 175
Iron 2,8
Iodine 8,1
Fluorine 220,1
Copper 177,2

10
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Vitamins, mg:

B, 0,08
B, 0,15
PP 2,9
C 0,01
Energy value, kcal 203

Mutton has a steady trend towards increasing livestock numbers and high
nutritional value. However, the range of delicacies made from mutton is limited. Meat
products from these types of meat are practically not produced, although scientists and
specialists are conducting significant and successful research in this area.

Despite the fact that lamb is one of the main types of raw materials for the meat
industry in the Republic of Kazakhstan, the production of delicacies from it is largely
constrained by the characteristics of this type of meat: its specific smell; high content
of bone and connective tissue; and the labour-intensive nature of deboning and
trimming. The processing industry has a limited range of sausage, culinary and
delicatessen products made from lamb. When lamb is processed, most of it is sold in
the form of carcasses and cuts and is widely used in the catering industry [4].

Table 3. Vitamin content in different cuts of lamb

Cut B, mg % B,, mg %
Hip 0,078 0,132
Spine 0,088 0,147
Shoulder blade 0,065 0,112
Neck 0,068 0,104
Chest and ribs 0,058 0,101
Parsley 0,044 0,085
Knuckle 0,051 0,084
Shank 0,054 0,080

Lamb differs from other types of meat in its more favourable fat composition in
terms of polyunsaturated fatty acids and low cholesterol content; it is a source of
vitamins B, K, E, PP, para-aminobenzoic acid, folic acid, choline, fat with a significant
amount of stearic complex and vitamin E, as well as physiologically active peptides
that contribute to the regulation of the body's bioactivity, which determines its dietary
properties.

The vitamin content in different parts of lamb carcasses varies, but only slightly.
The highest amounts of vitamins B1 and B2 are found in the hip and spine cuts. There
are no significant differences in the vitamin PP content, but the highest amount is also
found in the hip and spine cuts, and the lowest in the shoulder, shank and leg.

The biological value of meat is sharply reduced by the presence of foreign
substances, including pesticides, antibiotics, anabolic stimulants and others.

Of the cuts that are most valuable in terms of morphological composition and
nutritional value (hip, shoulder, back) are suitable for making whole-muscle delicacies,

11
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while the less valuable cuts (brisket, neck, loin, shank and leg) are suitable for making
restructured ham products, and the shoulder is suitable for making rolls.

The meat of young sheep is characterised by high organoleptic characteristics, a
tender structure, juiciness and high digestibility. All this predetermines its
effectiveness in the production of delicacies [5].

References:

1 Uzakov, Ya.M., Rskeldiev, B.A., Beisembai, G.S. Technological properties and
biological value of mutton // Meat Industry. - 2007. - No. 2 - P. 21-28.
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BIIJINB IHOK"YJIS[HIT HA ®OPMYBAHHA
MOP®METPUYHOI CTPYKTYPU I'AJIEI'A CXIJTHOI

Pe3niuenko Bira IlerpiBHa
K.C.T.H., IOIICHT
[{enTpanpbHOYKpaiHCHKUI HAITIOHAIBHUIA TEXHIYHUN YHIBEPCUTET

Jerunenko fSIna CepriiBHa
3100yBay BHINOI OCBITH
[{enTpanpbHOYKpaTHCHKUI HAITIOHAIBHUIA TEXHIYHUN YHIBEPCUTET

MockajabuyeHko Baaguciaas Boaoagumuposuy,
3100yBay BUIIOi OCBITH
[{enTpanbHOYKpaiHCHKUI HAI[IOHATLHUM TEXHIYHUN YHIBEPCUTET

I'nazynosa Karepuna QuieriBna
3100yBay BUIIOi OCBITH
[{eHTpanbHOYKpaTHCHKUI HAI[IOHAIbHUIA TEXHIYHUI YHIBEPCUTET

CragHiueHko AHTOH PyciianoBu4
3100yBay BUIIOi OCBITH
[{eHTpanbHOYKpaTHCHKUI HAI[IOHAIbHUIA TEXHIYHUI YHIBEPCUTET

P03BUTOK MOBHOIIHHOT TBAPUHHUIBKOI T'ally31 HEMOXJIUBUI 0€3 KOpMOBO1 0a3u, a
3a0e3MeyeHHs] BUCOKOMIPOTEIHOBUX KOPMIB € BKIIMBHUM 1 aKTYaIbHUM MMATAHHSIM.

OcTaHHIMU pOKamH IUIONII MiJI KOPMOBUMH KYyJIbTypamu, 0co0JMBO 0000OBUMH,
CTPIMKO CKOPOYYIOTBCS.

CyuacHa Hayka 30CEpe/Ky€e yBary Ha BHUPOIIYBaHHI HOBUX BHCOKOOUIKOBHX
KyJbTYyp, SKi MOXYTh CTaTH Ba)JIMBHUM pE3EPBOM Jsl BHUPIMICHHS MpoOiIeMu
3a0€3Me4YeHHs] KOPMaMH.

[amera cximHa abo ko3nsaTHUK cxigHuii (Galega orientalis L.) naOyBae Bce
OUIBIIIOTO TOIIMPEHHS 3aB/SKH CBOIM O10JIOTTYHUM Ta €KOJIOTTYHHM OCOOJIMBOCTSM.
L{s xapakTepucTka € 0COOJIMBO I[IHHOIO B YMOBAax IIBHUJKUX 3MiH KJIIMaTty. A came:
3JIaTHICTh MPOPOCTaTh 10 7-15 pPOKIB HA OJHOMY MICIli, O1YHI TTAarOHU IMiIBUIYIOThH
NPOAYKTUBHICTh KyJNbTYPH, 3arylIeHHs IOCIBIB 3MEHIIYE KUIbKICTh OYp'sHIB Yy
MociBax, MOKPAIIyeThCSl CTPYKTypa 1 CKJIaJ IPYHTY, a a30T(PIKCy0dl BIACTHUBOCTI
30UIBIIYIOTh KUIBKICTh 010JI0TTYHOTO a30Ty [1].

3a HUHILIHIX YMOB TIOCHOJapIOBaHHS KOpUCHa Mikpodiopa (B TOMY YHCII
Oynp00UYKOBI OakTepii) B IPYHTI AKTUBHO 3MEHIIyeThcs. KpiM TOro, BHCOKI
TeMrepaTypyu HPOTITOM BEreTaliifHOTO Mepiofy 3HU3WIM iX JKUTTENISUIBHICTh. SK
HACJIJ0K, KUTBKICTh MIKpO(MIIOpH B IPYHTI 3 POKY B PiK 3MEHILYETHCS B T€OMETPUYHIM
nporpecii.

13
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Sk HacnmiioK, MPOAYKTHUBHICTH OOOOBHUX KyJNbTYp, B TOMY YHCJl 1 Trajer,
3HIKYETHCA.

VY 3B's13Ky 3 BHINIE3a3HAYCHUM, BRXKJIMBUM Ta aKTyaJbHUM IMUTAHHSIM € BUBUYCHHS
BILTMBY 1HOKYJISII[IT HA TPOYKTUBHICTH COPTIB raJIeTH CX1IHOI B yMOBaX CTEMOBOI 30HU
miBHOY1 Ykpainu [2].

Y 3B'S3Ky 3 UM B@)KJIWBHUM € BH3HAYCHHS ONTUMAJLHOI J03W IHOKYJIATY MJIS
BUPOIIYBaHHSI COPTIB raJieTH CX1THOI.

OaHuM 3 HAaWBaXIMBIIIUX TTOKA3HUKIB, 110 BIJTMBAIOTH HA BPOXKANHICTh Y TajieTu
CXiHOi, € MopdoyoriyHa CTPYKTypa TpaBocTow. lleli mapamerp € BaKIUBUM,
OCKLUJIbKH Ha BPOXKalHICTh Ta SKICTh 3€JIEHOT Macu 0araTopiyHUX TpaB 3HAYHOIO MipOIO
BIUIMBAE IXHIH CTPYKTYpHHH ckjan. XIMIYHMN CKJaJ 1 MOXKMBHA IIHHICTH TPaBH
BU3HAYAETHCS IBOMA OCHOBHUMHU MOP(OJIOTTYHUMH OpraHaMU: JIUCTSIM 1 CYIBITTSMHU.
JlucTst MicTUTh y IBa-TpU pas3u OuIbine OlIKa 1 BITaMiHIB, HIX cT€0JI0, 1 € OCHOBHUM
(OTOCUHTE3YIOUMM OpraHoM pocivHU. KidbKicTh HAKOMUYEHOI COHSYHOI eHeprii
3aJICKUTH TOJIOBHUM YHHOM B1J KUIBKOCTI JIMCTKIB Ta IX 3arajabHOI INIOIII, a JIMCTS
BUKOPHUCTOBYETHCSI POCITUHOIO JIJIsI CHHTE3Y OPTaHIYHUX PEUOBHUH.

Mu BU3HAYMIH B HAIIUX JOCIIHKCHHSM, SIK BIITUBAIIN HAa CTPYKTYPY TPABOCTOIO
y JOCIIKYBaHUX COPTIB rajeryu CXiJHO1 IHOKYJISIHTH TpoTarom 2024-2025 pokis (puc.
1).

[To pokax IOCHiIKE€Hb MOKAa3HUKUA MOP(OIOTIYHOI CTPYKTYpU OYyJM BUIIMMH Y
2025 poui y nopiBHsIHHI 10 Toka3HUKIB 2024 poky, ockuibku 2025 porii Oyiau O11bI
CIPUSTIIUBI T1IPOTEPMIYHI TTOKA3HUKHU.

MinimanibHa Maca 3pa3Ky 3eeHoi Macu Oyna 3adikcoBana y copty KaBkaszbkuii
OpaHelb Ha BapiaHT1 KOHTPOJIIO, 10 CKJano 593,2 r, ne maca JTUCTKIB - 262,1 1, creben
- 2959 1, cyuBith — 35,7 T, TOAl SK MPOBEIACHHS 1HOKYJISIIT MPUSIIO TPUPOCTY
JOCIIIKYBaHUX MTapaMeTpiB.

VY copry Cantotr maca 3pa3Ky 3€J€HOT Macu KoJiBajacs B Mexax 754,6-855,4 r,
ToAl SIK 'y copTy PsiOuuk - 817,4-926,6 r.

MaxkcuMmanbor0 Maca 3€JIeHOro 3pa3Ky Oyfa Ha BapiaHTax 3a MPOBEACHHS
1HOKYJIsiLII  OakTepiaibHUM JOOPHMBOM MO BCIX JOCHKYBaHUX COpTax, Xoua
HalOIbIIO BOHA Oyna y copTy Psounk — 926,6 r.

[IpoBeneHHs THOKYJISAIIT MPHUSJIO YTBOPEHHIO O1IBIIOI KITBKOCTI aCUMUISALIIITHOTO
anapary. BctaHoBieHO, 10 HalOUIbIIY KUTBKICTB JIMCTKIB OyJ10 CQOPMOBAHO y COPTIB
Camror ta Pa0uuk, mo BignosigHo ckiaio 407,1 r ta 440,9 r.
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CTpyKTypa 3e/eH0i Macl HYTY 3a COpTaMy Ta iHOKYAsStHTaMu

Maca
JIncTkn
. 500 B Crebna

N

0

(CantoT, KOHTpOSb
(CantoT, pusoboiT
(PabumK, KOHTpONb
(Psb4ymk, pusobochiT

(KaBka3bkuin bpaHelb, KOHTPOJ'II:)L
(CantoT, bakTepiansHe nobpnso

(KaBka3bkuit bpaHelb, pusobodit
(Psibuuk, bakTepiansHe nobpueo)

(KaBKka3bkui bpaHeub, bakTepiaibHe nobpuso

CopT,|HOKYNaHT

Puc 1. Mopdosoriuna cTpykTypa TpaBOCTOIO COPTIB TaJIeTH CX1JIHOT 3aJIEKHO BiJ
1HOKYJISIHTIB, (cepenne 3a 2024-2025 pp.)

B pesynapTari mpoBeAEHUX JOCHIIKEHb BCTAHOBJIECHO, IO ONTUMAIbHUMU
BHUSIBUJIMICS. YMOBH Ha JIIJITHKaX 3a BUPOIIYBAaHHS COPTY Tajeru cxigHoi PsOuwmk 3a
THOKYJISIIT OakTepialbHUM JTOOPHMBOM, IIO B CEPEIHBOMY MO POKAX JOCIHIJKEHb
3abe3neuniii: mMaca 3pasky - 926,6 r, maca nuctkiB ckiana 440,9 r; maca creden —
413,91, a maca cyugits 70,7 T.

OTtxe, B pe3ybTaTi MPOBEICHUX JOCTIIKEHB, MOKEMO 3pOOUTH BUCHOBKHU:

- MOpdoJIoTiYHA CTPYKTypa B TOCIBaX COPTIB Trajeru CXIJHOI 3ajexaya Bif
IHOKYJISIHTIB Ta TIAPOTEPMIYHUX YMOB BHUPOIIYBaHHS JOCIIKYBaHOI KYJBTYpH.
BcranoBneHo, 1m0 MOKa3HUKKM MOPQOJIOTIYHOT CTPYKTYpW Tajerd CXigHoi Oynu
BumumMu y 2025 porti y nopiBasiHHI 10 2024 poky, ockiibku B 2025 porti Oynu OiabI
COpUSTIIMBI TOrogHi ymoBU. OnNTUMaNIbHI yMOBH 3a0€3Meymwiv JUISTHKA 32
BHUPOIIYBAHHS COPTY rajieru Pa0uuk npu 1HOKYJIALil OakTepialiIbHUM TOOPUBOM, IO
3a0e3meunsio: Maca 3pas3ky - 926,6 r, maca iuctkiB ckiana 440,9 r; maca creben —
413,9 1, a mMaca cyusite 70,7 T, mo OyJ0 BUIIUM BiJl KOHTPOJbHUX BaplaHTIB Ta
BapIaHTIB 3a BHUPOIIYBAaHHS IHIIUX COpPTIB B Mexax 7,68% (Camtor) Ta 27,37 %,
BIIIOBIIHO.

Cnucoxk jgirepatypu

1. Kupunenko JI.B., Ilatuka B.I1. YpoxaliHicTh KO3JISTHUKA CX1THOTO 3aJI€KHO
BIJI COPTOBUX OCOOIMBOCTEH. BicHUK JIHIMPOIIETPOBCHKOTO AEP)KABHOTO arpapHoO-
eKoHOMIuHOTo yHiBepcutety. 2014. Ne2 34. C.107-109.

2. Boakoron B.B., Haagxepuuuna O.B., Kpyrtuno [.B., KopaieBcrka T.M.,
PomanoBa .M. bionpenapatu Ha OCHOBI OyIb00YKOBUX OaKTepiil IS TMiIBUILECHHS
ypoxkaiHocTi 6000BuX KynbsTyp. [locioHuk ykpaiHchkoro xmbopoba. 2008. C. 118—
119.
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XYAOKHBO-KOMYHIKATHUBHI OCOBJIMBOCTI
BEKTOPHUX NPUHTIB Y JU3AWHI ®YTBOJOK

Mouenko Ilerpo Muko/sianoBu4

JlonieHT Kadenpu
XapKiBCbKHUI HalllOHANBHUN nieaaroriyHuii yHiBepcuteT imeHi ['.C.CxoBopoau

Ceit Mapuna OJiekcaHapiBHa
CryneHnTtka
XapKiBCbKHUI HalllOHAIBHUN nieaaroriyHuii yHiBepcuteT imeHi ['.C.CxoBopoau

AHoTaNiA

VY cTaTTi pO3riIsHYTO Xy105KHBO-KOMYHIKAaTHBHI OCOOIMBOCTI BEKTOPHUX MPUHTIB
y cydacHoMy nau3aiiHi (yrOosiok. IIpoananizoBaHo poJib BEKTOpHOI Tpadiku y
dbopMyBaHHI Bi3yaJlbHOTO 00pa3y Ta CTHJIBOBOI ITUTICHOCTI TEKCTUIBLHOTO BHUPOOY.
BuszHaueHO KIIOYOBI MPUHIMIKM KOMIIO3UINT, KOJbOPO3HABCTBA, TUMOrpadiku Ta
CHMBOJIIYHOT'O HaBAaHTA)KEHHS MPUHTIB. Ha 0CHOBI AOCIIIPKEHHS CyYaCHUX TEHICHIIIM
OOTpyHTOBAaHO crnenudiKy BUKOPUCTaHHS BEKTOPHUX UIIOCTpalliii SK 1HCTPYMEHTa
KOMYHIKaIlii 3 ayutopiero. HaBeneHo pe3yiabTaTi NpakKTUYHOTO €KCIIEPUMEHTY 11100
CTBOPEHHSI BJIACHOTO BEKTOPHOT'O MIPUHTA.

KirodoBi cioBa: BekTopHa rpadika, npuHT, (QyTOOJKA, KOMIIO3WIlsS, AU3alH,
Bi3yaJIbHa KOMYHIKAIIiS.

Beryn

dyTbOoaKa sk 0a30BUM €eMeHT rapAepo0y HalOysa 3HAYEHHS He JIUIE peaMeTa
OJIAry, a ¥ HOCISI IHAUBIAYaIbHOCTI, 1IGHTUYHOCTI Ta COLIATbHUX MecelkiB. [Ipuntu
Ha (yTOOJKAaX BUKOHYIOTh KOMYHIKATHBHY (DYHKI[I}O, TPAHCIIOIOYM 171€i, CTHIIb,
eMoIIii Ta KyJabTypHi nocwid. CydacHe pO3BHTOK IU(GPOBUX TEXHOJOTIN CIPUSIIO
MOMmyJIsipu3allii camMe BeKTOpHOI rpadiku, 10 3a0e3rneuye BHCOKY SIKICTb,
MacITabo0BaHICTh 1 TOYHICTh 300paKECHHS.

BekTopHi UmrocTpaliii cTainu JOMIHYIOUUM IHCTPYMEHTOM Y TEKCTUIILHOMY AU3aiH1
3aBASKA THYYKOCTI XYAOXKHBOTO BUP@XEHHS Ta 3PYYHOCTI aJanTaiii 10 Pi3HHUX
texHonorii npyky (DTG, moskoTpadaper, cybmimamis Ttomio). Ile akrtyamisye
noTpeOy y BUBUEHHI iX XyJIO’KHIX Ta KOMyHIKATUBHUX BJIACTHUBOCTEH.

Marepiaiu Ta MeTOIH

VY nocnimkeHHI BUKOPUCTAHO TaKi METOJIH:

AHani3 JiTepaTypHHUX JDKEpell I0A0 Teopii Au3aiHy, rpadiuHoi KOMYyHIKaIli Ta
uudpoBoi umtocTparii. KommapaTUBHUN aHammi3 CTWIICTUYHUX OCOOJMBOCTEN
CyYaCHHUX TPHUHTIB YKpaiHCBKUX Ta 3apyOiKHMX OpeHmiB. BizyambHO-rpadiuamii
EKCIIEPUMEHT 13 CTBOPEHHS aBTOPCHKOTO BEKTOPHOTO MPUHTA. METOau XYI0KHBOI
rpadiku, 30kpema podota iHCTpyMeHTamu Adobe Illustrator / Figma / Corel DRAW.

Matepianamu TOCHTIIPKEHHS CITY KU
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3pa3Ky ICHYIOUMX MPUHTIB, TPEHJIOBI BEKTOPHI KOJIEKIIi, IOBIIHUKUA CTaHIApTIB
IPYKY, aBTOPCHKI pO3POOKH.

Pe3ynbpTatu Ta 0GroBOpeHHA

1. XynoxHi 0c00,1MBOCTi BEKTOPHUX NPUHTIB

BekTopHi MPUHTH MAIOTh Psijl XapaKTEPHUX PHUC:

JlakonizM Ta 4iTKicTh (opM — miHIAHA Tpadika Ta TeOMETpUYHA TOYHICTh
CIPHSIOTH YUCTOTI KOMITO3HIII.

MacitaboBaHICTh — IPUHT HE BTpavyae SKOCTI MPU OyAb-IKOMY 301JIbIIICHHI.

[17aCTUYHICT CTUITIO — MOKITUBICTh CTBOPEHHS MIHIMAIICTUYHUX, IEKOPATUBHUX,
a0CTpaKTHHX, IKOHOTpa(IUHUX PIIIEHb.

KOHTpacTHICT, Ta PUTMIYHICTD — BaXJIWB1 JJIs BI3yaJlbHOTO CHPUHHATTS Ha
TEKCTUJIbHIN (hakTypi.

2. KomyHikaTHBHI BJIACTHBOCTI

[IpunT Ha QyTOOMII BUKOHYE (DYHKIIIO Bi3yaJbHOTO MOBIIOMIICHHS. KitouoBi
aCTIeKTH:

e CMHCIIOBE HaBaHTAXEHHSA: CHUMBOJIM, MeTapopu, TMEPCOHAX1, COLIaJIbHI
MECEIKI.

e EMorriiiHui BIUIKMB: KOJTipHA TapMOHIs, XapaKTep JIiH1M, KOMIO3UIIHHUN aKI[EHT.

e [nentudikamiitna (GyHKIIS: TPUHT BUCTYNAE MApKEPOM CTHIIIO, CYOKYJIbTYpH,
OpeHny.

o [HTepakTUBHICTH: BUKOpucTaHHs QR-koxiB, mpudtis, mo “B3aeMoAiloTh” 13
TS Ja49EM.

3. Oc00,1MBOCTI KOMIIO3UIIII TA KOJIBOPY

Komno3sumiitHa moOy10Ba BEKTOPHOTO MIPUHTY Mepeadayac:

® [[EHTPUYHICTH 00 aCUMETPUYHE PO3TAIIYBaHHSI,

e (ajaHC HETaTUBHOTO IIPOCTOPY,

® iepapxio €JIEMEHTIB.

KonwopoBa maniTpa moBMHHA BpaxoOBYBaTU Marepiajl TKaHWHHU, KOHTPACTHICTH
IpYyKY, TEXHOJOrii0 HaHeceHHs. Haitnmommumpenimmmu Ttenaenuisimu € flat-color,
MacTeIbHl CXEMH, MOHOXPOM Ta KOHTPACTHI aKLIEHTH.

4. IIpakTuyHa peaJizanist

B pamkax TE€XHOJOTIYHOTO €KCIEPUMEHTY OyJO CTBOPEHO aBTOPCHKUW MPUHT Y
BEKTOpHIN cepenoBuiii. JloTpuMaHo Taki eTamnu:

e 1100y/I0Ba €CKI3HOTO PIIIECHHS;
KOHCTPYKTUBHO-KOMITO3ULIIMHUIN aHai3;
CTBOPEHHSI BEKTOPHOI LITIOCTpallii;
HiArOTOBKA (aility 10 IpYKY;
TECTyBaHHS MaKeT Ha MOJEN1 PyTOONKH.

PesynbraToM CcTaB CTPYyKTypOBaHHMM AW3AaWH-TIPUHT, IO TMOEAHYE TrpadidHy
CTHITI3AIlII0 Ta CUMBOJIIYHUH BI3yallbHUN MECEIK.
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Bucnosku
JlocmikeHHsT 3aCBITYHUIIO, 1[0 BEKTOPHI MPUHTH MAalOTh 3HAYHI KOMYHIKAaTHBHI
MOJKJIMBOCTI Ta 3a0€3MeuylOTh BHCOKY XYJOXKHIO SKICTh TEKCTHJIBHOTO TU3alHY.
3aBAsiKu TOYHOCTI ()OpPM, YHCTOTI JiHIN Ta BUpa3Hiil KOMIO3UIIIHIN CTPYKTypi BOHU
3/MaTHI €(PEeKTUBHO TIEpeIaBaTH CMHUCIIOBI, EMOIlIHI Ta CTUIICTHYHI TOB1IOMJICHHS.

BektopHa rpadika — yHIBepCaJIbHUN I1HCTPYMEHT MAJisi CTBOPEHHS CY4YacHHUX
IIPUHTIB, 1110 30epiraroTh YHKIIOHATLHICTh, ECTETUYHICTh Ta AIANITUBHICTH JI0 PI3HUX
TEXHOJIOT1M HAaHECEHHS.

[TomaneIn AOCTIKEHHS MOXKYTh OXOIUTFOBATH aHaI3 IHHOBAIIMHUX TEXHOJIOTIN
(3D-rpadika, iHTepakTUBHI NpUHTH, AR-TeXHOJOTii) Ta PO3pOOKY KOMILIEKCHUX
KOJIEKI[IH TEeKCTUJILHOTO JU3aiHY.

Cnucok Jirepatypu

1. bounapenko JI. KomyHikaTuBHUI nu3aitH: Teopis Ta npaktuka. - Kuis: AKM,
2020.

2. JIucenko O. OcHoBH rpadiyHoro auzaiiHy. - Xapkis: dosmio, 2019.

3. Wong W. Principles of Form and Design. - John Wiley & Sons, 2013.

4. Lupton E. Graphic Design Thinking. - New York: Princeton Architectural Press,
2017.

5. Ambrose G., Harris P. Visual Dictionary of Graphic Design. - London: A & C
Black, 2020.

6. Adobe Systems. Illustrator Classroom in a Book. - Adobe Press, 2021.

7. Fiell C., Fiell P. Graphic Design qis 21st Century. - Taschen, 2019.
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UX/UI-JIU3AMH 3ACTOCYHKIB IOBYTOBHUX
HOCJHYI: OCOBJUBOCTI CTBOPEHHA 3PYHHOI'O
HU®POBOI'O CEPEJOBHUIIA JJIFA KOPUCTYBAYA

Oaemiko Biaagucaas BikropoBu4

3100yBad qpyroro(MaricTepchbKoro) piBHS BHIIOI OCBITH,

coneriaipHICcTh 022 nu3aig

XapKiBChbKHM HalllOHaNbHUN niegaroriyauil yaiepeutet iMeHi ['. C. CkoBopou

YeodoToBa SIna BajieHTHHIBHA,
TOTICHT Kadeapu Tru3aitHy,
XapKiBChbKHI HalllOHaJIbHU niefgaroriuanii yHisepeutet iMeHi I'. C. CkoBopoau

AHoTtamisi: Y Te3ax BucBiTiieHo ocoOnuBocTi UX/Ul-gu3zaiiny MOOUTBHUX
3aCTOCYHKIB TIOOYTOBHX TMIOCIYT, SIKHM BH3HA4a€ SAKICTh U(POBOI B3aeMo/Iii
KOpPUCTyBadya Ta €(EeKTUBHICTh poOOTH cepBicy. OKpECIeHO KIIOYOBI MPUHIIUIN
CTBOPEHHSI 3pYYHOT0, IHTYITUBHOTO Ta JOCTYITHOTO 1HTep(deicy, 30kpeMa MiHIMAIII3M,
BI3yaJIbHY 1€papXit0, KOTHITUBHY JIOCTYIHICTh 1 poJib MikpoB3aemomiid. [lokazaHo
3HaueHHd UX/Ul-mu3zaiiny nns  ¢opmyBaHHS AOBIpH, MIJBHUILEHHS IIBHJIKOCTI
HaBirali Ta 3a0e3Me4YeHHs MO3UTUBHOT'O KOPUCTYBAIILKOTO JOCBIY M1 yac poOOTH 3
cepBicamMu MOOYTOBHUX MOCTYT.

KurouoBi caosa: UX/Ul-nu3aiiH, moOyTOBI MOCIYrd, MOOUIbHI 3aCTOCYHKH,
KOPHUCTYBAIbKHIA JOCBiJI, IN(POBE CEPETOBHIIIE.

IocTanoBka Mpo6JieMH Ta ii AKTYAJIbHICTD.

Cdepa noOyTOBUX MOCTYT aKTUBHO MEPEXOAUTH y 1M poBuUit popmar, 1110 BUMarae
CTBOPEHHSI 1HTYITHBHUX MOOITBHUX 3aCTOCYHKIB 13 BUCOKMM PIBHEM 3pPyYHOCTI Ta
noctymHocTi. Skicte UX/Ul-nu3aiiHy BU3HAYa€ IMBUIKICTH JiM, 3aJI0BOJICHHS Ta
eMoIIiitHuN KOM(MOPT KOpUCTyBada, a TAKOK KOHKYPEHTOCIPOMOXKHICTh CEPBICY.

AHAaJI3 OCHOBHUX JOCJTII)KEeHb I mMyOJikamii.

VY cyuacnux mocmikenHsx (Durgekar et al., Nielsen Norman Group, Pratama &
Cahyadi) migkpecieHo BIUTUB 1HTEpPEHCHUX pILIEHb Ha TMOBEIIHKY KOPUCTYyBaua,
piBEHb JOBIpU, TOYHICTh BUKOHAHHS 3aBAaHb Ta emouiiauii UX. ¥V po6orax Einfeldt
& Degbelo Bu3HaueHO (aKTOpH KOTHITUBHOI JOCTYIHOCTI Ta POJIb CTPYKTypHU
iHTEepdeicy y 3HKEHHI HaBaHTAXKEHHSI HA KOPUCTYBaya.

Merta crarrTi.

[IpoanamizyBatn  ocobnuBocti  UX/Ul-gu3aiiny  MOOUIBHUX  3aCTOCYHKIB
noOyTOBUX MOCIYT Ta BU3HAYUTH NMPUHIUIHN CTBOPEHHS 3pYyYHOTO, €(EeKTHUBHOIO 1
JOCTYMHOTO U(GPOBOTO CEPEOBUILA.

Buxian ocHoBHOro MmarepiaJy.

VY crpyktypi edextuBHoro UX/Ul-mu3aitHy MOOUIBHMX CEPBICIB KIIOYOBUMH €
TaKi IPUHIINAIIN:
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e MinimamizM. CKOpOYEHHsI €JIE€MEHTIB, aKIIEHT Ha TOJIOBHIM Mii Ta yCyHEHHS
BI3yaJIbHOTO MEPEBAHTAXKEHHS CIPUAIOTH MIBUIIIOMY CIIPUUHSTTIO 1HQOpMAaIIii.

e BizyanbHa iepapxisa. Kontpact, put™m, MpocTopoBa OpraHizaiis Ta 3po3yMiia
HaBIraiis 3HWKYIOTh KOTHITUBHE HaBaHTaXEHHSI KOPUCTyBaya.

e MikpoB3aemonii. AHIMaIli, MiJACBIYyBaHHS KHOMOK 1 3BOPOTHI CHTHAIU
(hopMyIOTh MO3UTUBHUN EMOIIIMHUI JTOCBIJ.

e JlocTynHiCTh Ta 1HKJIIO3UBHICTh. ['paMOTHE BHUKOPUCTAHHS  KOJBOPY,
Tunorpadikd, KOHTPACTHOCTI 3a0e3ledyye OJHAKOBO KOMQOPTHHM HOCBIJ Pi3HUM
rpymnam KOpUCTyBauiB.

e AnanTUBHICTH. [HTEepdeiic Mae KOPEKTHO (PYHKIIOHYBAaTH Ha PI3HUX €KpaHaXx 1
y P13HUX KOHTEKCTaX BUKOPHUCTaHHS (MOOIIBHUMN, IJIAaHIIETHUH PopM-dakTopn).

UX/UI-nu3aiiH moOyTOBUX 3aCTOCYHKIB CIIPSIMOBAaHUN Ha IIBUAKICTh BUKOHAHHS
aii, nepeabauyyBaHicTh 1HTepdeicy Ta (opMmyBaHHS JOBIpU 10 cepBicy. Bpaine
NO€JHAHHS 1H(QOPMAIIHOI CTPYKTYpH, E€MOLIMHHUX TpPUTEpIB 1 MIKPOB3aEMOJIN
CHpHUs€ 3MEHIICHHIO K1IJTbKOCTI MOMIJIOK 1 TIABUIIIEHHIO 33/I0BOJICHOCTI KOPUCTYyBaya.

BucHoBkwu.

Edextupnuit UX/Ul-nu3aiiH MOOUIBHUX 3aCTOCYHKIB IMOOYTOBUX TMOCIYT €
0a30BUM UYHMHHHKOM Yy (opMyBaHHI KOM(OPTHOro UU(POBOro CEPEAOBUILA.
MiHiMalliCTUYH1 plLIEHHS, BI3yaJIbHA lepapxis, MIKpPOB3a€MO/I1i Ta
JIOAMHOOPIEHTOBAaHA  METOJMOJIOTISI  3a0e3MeuyloTh  3pY4YHICTh  KOPHUCTYyBaHHS,
MIJBUILYIOTh PIBEHb JOBIPH Ta CIIPUSIOTh IOBTOPHUM 3BEPHEHHSM JI0 CEPBICY.

IlepcnekTHBY MOJATBIINX PO3BIIOK.

[Tonanpiie DOCHIAKEHHS MOXKE CTOCYBAaTUCS IHTErpalii IITy4YHOTO I1HTENEKTY,
aHaJi3y MOBEAIHKOBUX JJAHUX Ta MOOYI0BU aIallTUBHUX 1HTEp(EiCiB, 10 TUHAMIYHO
pearyroTh Ha oTpedu KOPUCTYyBadiB y MOOYTOBHX CEpBiCax.

Cunmucok Jireparypu:

1. Attar F., Rizvi B., Posharkar N., Shaikh S., Shaikh Z. On-demand home service
application using machine learning. International Journal of Advanced Research in
Science, Communication and Technology (IJARSCT), 2023.

2. Nufez 1., Cano E. E., Cruz E., Concepcion D., Navarro N., Rovetto C. Improving
usability in mobile apps for residential energy management: A hybrid approach using
fuzzy logic. Applied Sciences, 2024, 14(5), 1751.

3. Designing mobile applications to introduce a digital platform for the household
services sector. 2023.

4. Mobile app for the promotion of home services. 2021.

5. Wadikar D. Elevating user experience in home services: A UX case study.
Design Bootcamp (Medium), 2024.

6. Budiu R.Mobile UX: Study guide. Nielsen Norman Group, 2023.

7. Crowley M.Native mobile apps usage and UX insights. Baymard Institute,2023.

8. Apurple.Home service app UI/UX design: Case study. 2024.

9. Tubik Studio. UX design projects for web and mobile. 2024.
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10. Durgekar S. R., Rahman S. A., Naik S. R., Kanchan S. K., Srinivasan G. A
review paper on design and experience of mobile applications. EAl Endorsed
Transactions on Scalable Information Systems, 2024.
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SYNTHESIS OF CAGE AMINES BY THE RITTER
REACTION
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Abstract
The reaction of vinylnorbornene with acetonitrile in the presence of H,SO4 at 20
and 50°C was studied. The Ritter reaction for vinylnorbornene with acetonitrile in the
presence of concentrated sulfuric acid occurs only at the double bond of the ring and
leads to 5-vinyl-2(3)-acetaminonorbornane, and in the presence of water in the system
- to a significant amount of by-product - 5-vinyl- 2(3)-norbornanol. By methods of
alkaline hydrolysis and reduction with hydrogen on skeletal nickel and lithium
aluminum hydride, 5-vinyl-2(3)-acetaminonorbornane can be converted into the
corresponding amines both with and without a double bond in the side chain.
Keywords: cage amines, Ritter reaction, acylated amines, acetonitrile,
vinylnorbornene.
Annotation
It is known that amino derivatives of framework hydrocarbons containing a
structural fragment of norbornane exhibit high physiological activity [1]. One of the
simplest methods for the synthesis of compounds of this group, for example, acylated
amines, 1s the Ritter reaction, but for bicyclic dienes it has been studied using a small
number of examples [ 3]. In this regard, it was of interest to study the influence of the
conditions of this reaction on its direction for vinylnorbornene, which has a high
reactivity in addition reactions and is quite accessible.

Materials and methods

IR spectra were recorded on a Specord 75-JR instrument, PMR spectra were
recorded on Varian Mercury-400 and Bruker Avance DRX 500 spectrometers with
TMS in accordance with the internal standard. Chromatographic analysis was carried
out on a Tsvet-102 device with a glass column 1000x3 mm (5% Apiezon L on Inerton
N-AW-HMDS carrier) and a capillary column 50 m long, filled with Apiezon L, carrier
gas - helium. Separation of mixtures of reaction products was carried out on Silicagel
40/100 sorbent and TLC on Silufol plates. Freshly distilled technical vinyl norbornene
was used for the experiments.
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Reaction of vinylnorbornene (1) with acetonitrile.

1. To a solution of 5 g (0.042 mol) of diene (1) in 193.5 ml (3.78 mol) of
acetonitrile, 11.5 ml (0.21 mol) of 94% H,SO4 and 9 ml (0.5 mol) of water were added
with stirring and cooling with ice. Cooling was stopped and kept at 20°C for 24 hours.
Then a soda solution was added to the reaction mixture until the reaction was alkaline,
the organic layer was separated, and the precipitate was washed with acetonitrile. The
combined organic extracts were dried over anhydrous MgSQ,, and acetonitrile was
removed in vacuo. The residue was analyzed by GLC. Yield of mixture of compounds
6.1 g.

2. Carry out the same procedure as step 1. The reaction mixture was kept for 8
hours at 50°C. Product yield 6.4 g.

3. To a solution of 5 g (0.042 mol) of diene (1) in 193.5 ml (3.78 mol) acetonitrile,
11.5 ml (0.21 mol) of 94% H,SO,4 was added dropwise over 10 min with stirring and
cooling with ice, and left at 20°C for 26 h, then processed as in step 1. Yield of
compounds 6.44 g.

5-Vinyl-2(3)-acetylaminonorbornane (2). Isolated by column chromatography
from a mixture of compounds obtained in step 1, eluent: ether - hexane (10:1). Rf0.5.
Yield 0.9 g, mp. 81-88°C. IR spectrum (cm') 890, 1640, 2900, 3090, 3300. PMR
spectrum (0, ppm): 7.95 br. s (NH, 1H), 5.5 m (-CH=, 1H), 4.75 m (=CH-, 2H), 3.45
m (AcNH-CH=, 1H), 1.2-1.25 (rest H). Found (%): C 73.65,N 9.59,N 7.79. C,;H7NO.
Calculated (%): C 73.74, N 9.49, N 7.82.

5-Vinyl-2(3)-norbornanol (3). A. Similar to compound (2), Rf 0.8 was isolated.
Yield 5 g, bp. 75-80°C (1.5 mm Hg) [6]. IR spectrum (cm™):890, 1640, 2900, 3100,
3310. PMR spectrum (6, ppm): 5.5 m (-CH=, 1H), 4.75 m (=CH2, 2H), 3.5 s (OH, 1H(,
3.1.m ( =CH-OH, 1H), 1.2-2.0 m (rest H). Found (%): C 78.19, H 10.25. Calculated
(%): C 78.26, H 10.14.

B. 12 g (0.1 mol) of diene (1) was added to 38 ml of 25% H>SO,, cooled with ice
and stirred, heated to 95°C and kept for 2 hours. After cooling, extracted with 20 ml of
ether, the organic layer was separated, washed with soda solution and dried with
anhydrous sulfate sodium After evaporation of the ether, 13.1 g of residue was obtained
with 83% alcohol content (3) (according to GLC data). The mixture was distilled in
vacuum, collecting the bp fraction. 85-90°C (1.7 mm Hg) [7], the alcohol yield was 9.9
g (71.1%). IR spectrum (cm™): 890, 1640, 2900, 3090, 3305. PMR spectrum (8, ppm):
5.5 (-CH=, 1H), 4.75 m (=CH2, 2H), 3.5 br. s (OH, 1H), 3.0 m (=CH-OH, 1H), 1.2-2.0
m (rest H).

Reaction of 5-vinyl-2(3)-norbornanol (3) with acetonitrile.

To a solution of 15 g of alcohol (3), obtained by the Ritter reaction from diene (2),
in 5.8 ml of acetonitrile, 0.35 ml of 94% H,SO, and 0.25 ml of water were added.
Reaction. the mass was kept for 1 hour at 50-60°C, then treated with a soda solution
and the organic layer was separated. The sodium sulfate precipitate was washed with
acetonitrile and the combined extracts were dried over Na,SO,. After distilling off the
solvent, 0.2 g of a mixture was obtained, which contained 67% alcohol (3) and 33%
acetamine derivative (2) (according to GLC).
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5-Vinyl-2(3)-aminonorbornane (4). To a solution of 3 g of acetamine (2) in 35 ml
of diethylene glycol, 4.68 g of KOH was added and boiled for 6 hours.

After cooling, the mixture was poured into 200 ml of 10% KOH and extracted with
ether. The extract was dried over KOH. Dry HCI gas was passed through the ethereal
solution. The precipitate that formed was filtered off. The yield of hydrochloride was
2.19 g (76%). The action of a 10% KOH solution isolated free amine (4) in the form of
a viscous dark liquid. PMR spectrum (6, ppm): 5.5 m (-CH=, 1H), 4.75 m (=CH2, 2H),
2.75 m (-CH-NH2, 1H), 1.2-2.0 (rest H). Found (%): C78.73, N 11.05, N 10/19.
C9HI15N. Calculated (%): C 78.83, N 10.95, N 10.22.

5-Ethyl-2(3)-aminonorbornane (5). A suspension of Ni-Raney in methanol was
added to a solution of 0.5 g of amine hydrochloride (4) in 30 ml of methanol. The
mixture was stirred for 6 hours at 20°C in a hydrogen atmosphere. Methanol and
catalyst were removed. We obtained 0.5 g of amine hydrochloride (5). NMR spectrum
(6, ppm): 8.0 (-NH3+, 3H), 3.0 (-CH-NH;", 1H), 1.5-2.5 (rest H). Amine (5) was
isolated, like amine (4), in the form of an oily liquid with np*® 1.4677 [4].

5-Ethyl-2(3)-acylamino norbornane (6). A suspension of Ni-Raney in methanol
was added to a solution of 1.0 g of compound (2) in 30 ml of methanol. The mixture
was stirred for 6 hours at 20°C in a hydrogen atmosphere. The catalyst and solvent
were removed. The yield of compound (6) in the form of a viscous liquid was 1.0 g.
PIR spectrum (6, ppm): 5.75 )NH, 1H), 3.5 (-CH-NH-COCH3, 1H), 1.6 (-COCH3, 3H)
, 0.6-2.1 (rest H). Found (%): S 72.86, N 10.50, N 7.75. C;1H9NO. Calculated (%): C
72.93,N 10.50, N 7.73.

5-Ethyl-2(3)-acetamino-norbornane (7). To a suspension of 0.4 g of LiAIH4 in 50
ml of ether, 0.9 g of compound (6) was added, heated to boiling and stirred for 4 hours.
After cooling, 1.6 ml of water and 0.4 ml of 15% NaOH were successively added, and
the precipitate was filtered off inorganic salts. The filtrate was dried over KOH and
ether saturated with HCI was added. The precipitate was filtered off. The yield of amine
hydrochloride (7) was 0.9 g (91%), m.p. 190-193°C. Amine (7) was isolated, like amine
(4), np*® 1.4820 [9]. Found (%): C 78.93, N 12.67, N 8.83. C;;HyN. Calculated (%):
C 79.04,N 12.57, N 8.38.

5-Vinyl-2(3)-N-ethylaminonorbornane (8). 1.0 g of acetamine (2) was added to a
suspension of 0.4 g of lithium aluminum hydride in 50 ml of ether. Stir for 8 hours at
boiling until the precipitate disappears. The mixture was treated as for compound (7).
The yield of amine hydrochloride (8) was 1.05 g (93%). Free amine (8) was obtained
in the form of a viscous liquid, as was amine (4). Found (%): S 79.91, N 11.63, N 8.45.
Ci1HoN. Calculated (%): C 80.00, N 11.52, N 8.48.

Results and discussion
This paper presents the results of a study of the interaction of vinylnorbothene (1)
with acetonitrile in the presence of sulfuric acid, which, as experiments have shown,
occurs with the formation of the following products:
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S CH;CN CH;CN
AcHN_| > “°7 N ——— (2) + HO 7"y
3)

(2) (1) H,O0

\ 25% H,S0,

CH,CN
) — (2
H,SO0,

The reaction was carried out at different molar ratios of the reagents, sulfuric acid
and water, changing the time and temperature of the experiments (see Table 1). For the
experiments we used H,SO,4 conc. and excess acetonitrile, since it was used as a reagent
and solvent at the same time. Application of H,SO4 conc. allows you to increase the
proportion of protonated nitrile and, accordingly, reduce the solvation of carbacations
formed during the protonation of vinylnorbornene, which increases their reactivity.

Table 1.
Composition of the reaction products of vinylnorbornene (1) with acetonitrium
(according to GLC)
# | Mole ratio (1):MeCN:H,O:H,SO4 | 1,h T, Yield, %
exp. °C
1 1:90:12:5 26 20 15(2), 82(3)
2 1:90:12:5 8 50 59(2), 41(3)
3 1:90:0:5 26 20 86(2)

In some experiments, water was added to the reaction medium in order to prevent
various rearrangements of these carbocations . However, it turned out that this leads
not only to the formation of the target reaction product - 5-vinyl-2(3)-
acetylaminonorbornane (2), but also to a significant amount of 5-vinyl-2(3)-
norbornanol (3). The formation of alcohol (3) was confirmed by experiment, in which
by adding olefin (1) to 25% H,SO,4 at 95°C for only 2 hours, alcohol (3) was obtained
with a yield of 83%. As can be seen from the table data, a noticeable increase the
amount of the main product (2), even in the presence of water, is promoted by an
increase in temperature while simultaneously reducing the reaction time. Probably, in
this case, the main role in shifting the process towards the formation of acetamine
derivative (2) is played by an increase in temperature, since the alcohol itself (3) when
interacting with acetonitrile in the presence of sulfuric acid and water at 50-60°C in 1
hour is converted into compound (2) with a yield of 33%.

The composition of the reaction products was studied by GLC. When analyzing the
preparatively isolated acetamino derivative (2) and alcohol (3) on a capillary column,
two peaks are visible in the chromatograms in a 1:1 ratio. The IR spectra of these
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compounds contain absorption bands at 890, 1640 and 2900 cm!, characteristic of the
terminal vinyl group, the presence of which is confirmed by proton signals at 4.75
(=CH;) and 5.5 (-CH=) ppm. in PMR spectra. The stretching vibrations of the NH
group of compound (2) are characterized by an absorption band in the IR spectrum at
3300 cm!, absorption of the OH group of alcohol (3) - at 3100, 3310 cm™. The NMR
spectra of these compounds contain broadened singlets of the NH group proton at 7.95
ppm and the hydroxyl proton at 3.5 ppm. Among the multiplet signals of the protons
of the norbornane fragment, one can distinguish multiplets of methine protons at C2,
C3 atoms with centers for acetamine (2) at 3.45 and alcohol (3) at 3.1 ppm. The ranges
of chemical shifts of the remaining protons correspond to literature data [3, 4] From
the given spectral data and GLC results it follows that under the studied conditions the
reaction proceeds through an endocyclic double bond with the formation of 2-3-
substituted isomers of 5-vinylnorbornane. Possible transformations of the synthesized
acetamine (2) into other amines of the norbornane series are shown in the diagram:

AcHNibfr\ P AcHN\Abﬁw\ Kon Hwb&
DEG
(6) (2) (4)

Ni-Re

Ni-Re

c2H5HN Abw\ C2H5HN\;b¢N\ HZN\/ ™~

(7) (8) )
Alkaline hydrolysis of compound (2) yielded 5-vinyl-2(3)-aminonorbornane (4),
and hydrogenation on Ni-Raney yielded 5-etyl-2(3)-aminonorbornane (5). Sequential
reduction with hydrogen on Ni-Raney and LIAIH4 vyielded 5-ethyl-2(3)-
acetylaminonorbornane (6) and 5-ethyl-2(3)-N-ethylaminonorbornane (7). By
reducing LiAIHs from compound (2), 5-vinyl-2(3)-ethylaminonorbornane (8) was
obtained.

. H2

Conclusions

1. The Ritter reaction for vinylnorbornene with acetonitrile in the presence of
concentrated sulfuric acid occurs only at the double bond of the ring and leads to 5-
vinyl-2(3)-acetaminonorbornane, and in the presence of water in the system - to a
significant amount of by-product - 5-vinyl- 2(3)-norbornanol.

2. By methods of alkaline hydrolysis and reduction with hydrogen on skeletal
nickel and lithium aluminum hydride, 5-vinyl-2(3)-acetaminonorbornane can be
converted into the corresponding amines both with and without a double bond in the
side chain.
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MIAXOAU 10 KUVIBKICHOI OLITHKHY BYTJIEHEBUX
BUKHUAIB Y BUPOBHUYUX CUCTEMAX

KoBaaboBa Karepuna OJiekciiBHa,

MarictpaHT (pakyabTeTy aBTOMaTHU3allli, MPOMHUCIOBOI 1HKEHEpIi Ta eKOJIoT1i
HamionanpHu#t TeXHIYHUN YHIBEPCUTET Y KpaiHU

«KuiBchbKU MOMTEXHIYHUHN THCTUTYT iMeHI [ropst CiKOpChbKOTO»

Maprtunwk Aprem CeprioBuy,

MaricTpaHT HaBYaIbHO-HAYKOBOTO (h13MKO-TEXHIYHOTO 1HCTUTYTY
HamionanpHu#t TeXHIYHUN YHIBEPCUTET Y KpaiHU

«KuiBchbKU MOMTEXHIYHUHN THCTUTYT iMeHI [ropst CiKOpChbKOTO»

IBanenko OJiena IBaHiBHA,

JIOKTOp TEXHIYHHMX HAyK, Ipodecop, BAKOHYBad 000B’SI3KIB J€KaHa
(bakyJbTeTy aBTOMATHU3AaIlli, TPOMHUCIOBOI 1HKEHEPIi Ta eKOJIOT11
HauionansHuil TEXHIYHUNA YHIBEPCUTET Y KpaiHU

«KuiBchbKU MOMITEXHIYHUHN THCTUTYT IMeHI [ropss CikopchbKOT0»

JlexapOoHi3alis MPOMHCIOBUX HIANPUEMCTB Jiefanl OulblIe CHUPAETHCA Ha
JOCTOBIpHI, MOPIBHIOBaHI ¥ Bepu(IKOBaHI JaHI MpO OOCSITH BUKHUAIB MAPHUKOBHX
raziB. Came TOMy OOJIIK Ta MOHITOPHHI BHUKHUAIB TNEPECTAIOTh OYTH BHUKIIOYHO
BHYTPIIIHBOIO YIIPABIIHCHKOIO (DYHKIIEIO i MEPETBOPIOIOTHCS HA KIFOUOBUM €1E€MEHT
KOPIOPATUBHOTO YMPABIIHHSI Ta MDKHAPOJHOT KJIIMATUYHOI TOJNITUKU. Bumoru
1HBECTOPIB, OUIKYBaHHS MapTHEPIB y JIAHIIOTaX IOCTA4aHHS, HOBI PETYJSTOPHI
MEXaHI3MH Ta 3pOCTaHHS poJii HeiHAHCOBOT 3BITHOCTI (DOPMYIOTh HOBUM 3aIUT HA
Y3TO/I>K€HI METOJMKH OI[IHKM BYTJICIICBOTO CJIITy Ha piBHI KommaHi# [1, 2].

Or1iHKa BYTJICIIEBOTO CIIIJIy € OJHHUM 13 KIIOYOBUX IHCTPYMEHTIB BHUMIpPIOBAHHS
€KOJIOTIYHOTO BIJIUBY BHPOOHMYMX TMPOIECIB Ta OCHOBOIO sl (popMyBaHHs
KOPIIOPaTUBHUX 1 JIEp’KaBHUX CTpaTeriil aexkapOoHizaiii. BoHa mae 3Mory KijgbKiCHO
BU3HAUWUTH CyMapHi BUKHIM TAPHUKOBUX Tra3iB, MpsAMO ab0 OIMoCepeKOBaHO
MOB’SI3aH1 3 JISJIBHICTIO MIJNPUEMCTBA, €TalamMHu >KUTTEBOTO IUKIY MPOAYKTY YU
HaJaHo1 mociyru [3].

Y cydacHMX yMOBax TEpeXoly 10 HU3BKOBYIJICIIEBOI  E€KOHOMIKH,
CTaHJIaPTH30BaHA OI[IHKA BYTJICIIEBOTO CIiIy CTa€ HEBiJI’€EMHHM €JIEMEHTOM CHCTEM
€KOJIOTIYHOTO MeHepKMeHTY Ta ESG-3BITHOCTI mpOMHCIOBUX MignpueMmctB. s
VYkpaiHu TUTaHHS TapMOHI3aIii METOJOJIOTIi OIlHKH BYIJICIIEBOTO CIITY 3
€BPONEHCHKUMHU MIAXOAaMH Hal0yBa€ OCOOJMBOI aKTyaJbHOCTI B KOHTEKCTI
BIJIHOBJICHHSI OOOB’SI3KOBMX MOHITOPHHTY, 3BITHOCTI Ta Bepu(ikaIlli MapHUKOBUX
ra3iB i immiemenTaiii CBAM [4, 5].

VY 11bOMYy KOHTEKCTI TPOMHUCIIOBI MiAMPUEMCTBA (DAKTUIHO OMUHSIOTHCS Y TOJI 1T
JIBOX B3a€EMOIIOB’3aHUX CHUCTEM: KOPMOPATUBHOTO OOJIKY BUKHIIIB, IO BHU3HAYAE
€KOJIOTTYHUH PO d1Ib KOMITaHIi 3arajJom, Ta MpolyKTOBUX a00 MPOLIECHUX OLIHOK, SIK1
JT03BOJISIIOTH aHAJII3yBAaTH BIIUB OKPEMUX TEXHOJIOT1H un BUPOOIB [3]. st Toro mob
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Taki cucreMd (YHKIIOHYBald y3rO/DKEHO M 3a0e3NnedyBaii  MOKJIMBICTH
MDKHAPOJHOTO TOPIBHSIHHS, HAIIOHAJIBHI MIAXOAM MAlOTh OyTH TapMOHI30BaHI 3
TJI00QTPHIMH METOJIOJIOTIYHUMHU paMKaMd. BiATak, B IEHTPI yBaru ONMHHSIOTHCS
MDKHApPO/IHI CTAaHIAPTH, sIK1 POPMYIOTh KOHIIENTYaIbHY OCHOBY OOUYHCIICHHS BUKHU/IIB,
CTPYKTYPY 3BITHOCTI Ta BUMOTH J0 HE3JIC)KHOT TIEPEBIPKU JaHUX.

Ornsig mMX CTaHAApTIB, BiJ KOPIMOPATUBHUX CHCTEM OOJIKY /0 METOJOJIOTIN
OLIIHKH BYTJIELIEBOTO CJIiIy BUPOOHUUYUX MPOLIECIB, JO3BOJISE 3PO3YMITH, SIKUM YHHOM
CBITOBa IpaKTHKa 3a0e3ledyye MOpPIBHIOBAHICTh BHUKHJIB Ta sIKI BUMOTH MalOTh
BpPaxOBYBAaTH YKpaiHChKI MiANPUEMCTBA B YMOBaxX IHTErpaiii 10 €BpPOMEHCHKOIO
KJIIMaTUYHOTO TPOCTOPY.

Y cBiTOBIA mpakTHIll (OpPMYBaHHS BYIJICIEBOrO MpodUII0 MPOAyKIi Ta
BUPOOHUYHUX MPOIIECIB CIUPAETHCS HA HU3KY YCTaJEHUX MDKHAPOJHUX METOIOJIOTIH 1
CTaHJapTIB, KOKEH 13 SIKUX MIPOTIOHY€E BIACHUH MIJX1/1 0 CTPYKTYPYBaHHS JaHUX, MEK
CHUCTEMH Ta MPHUHITUIIIB OLIIHKY BIUTMBIB. Hal G111 OMHMPEHi 3 HUX BKJIFOYAIOTh TaKi
MIXOHU:

- Ominka xutteBoro nukiy (Life Cycle Assessment, LCA) BianoBigHO 10
ctangaptiB [ISO 14040:2006 Ta ISO 14044:2006 € hbyHIaMeHTaIBHOIO METOI0JIOTIEI0
JUTISl KOMIUJIEKCHOTO aHalli3y €KOJIOTIYHUX BIUIMBIB Ha BCIX CTaAisiX KUTTEBOTO LUKITY
npoaykuii. LCA oxomitoe eranu «BiJl KOJUCKH 10 Morunw» (from cradle to grave),
BKJIIOYAIOYM BUJOOYTOK 1 MepepoOKy CHpPOBUHH, BHPOOHHUIITBO, JIOTICTHKY,
BUKOPUCTAaHHSA, a TaKOX yTWiIzalio adbo mepepoOky [6, 7]. Byrieunesuii ciin
PO3IIIAIAE€THCS SIK OJJHA 3 KATErOpii BIUIMBY Y CKJIAJIl OI[IHKU BIUTUBY KUTTEBOTO ITUKITY
Ta BUpaxaeTbcs y CO,-ekBiBasieHTax. [lepeBara omiHKY KUTTEBOTO IUKITY IMOJISITAE B
il KOMIUIEKCHOCT1 Ta MOYJIMBOCTI 1HTETpaIlii pi3HuX BUIiB BIUMBIB. Cepes 00OMeKeHb
— 3HaYHA TPYJAOMICTKICTh, BUCOKI BUMOTH JIO SKOCTI TIEPBUHHHUX JaHUX 1 CKJIQJHICTh
1HTepHpeTalii pe3yabTaTiB.

- Cranpapt ISO 14067:2018 Bu3Hauae NPUHUMIIKA, BUMOTHM Ta KpUTepii AJis
KUIBKICHOT OI[IHKM Ta 3BITYBaHHs ByTJieneBoro ciiny npoaykiii (Carbon Footprint of
Products, CFP) [8]. JlokyMeHT cniupaeThcs Ha KoHuentyalbHy 0a3zy LCA, omHak
(OKYCY€EThCSI BUKTIOYHO Ha BHKHaX MAPHUKOBUX Ta3iB MPOTITOM JKATTEBOTO ITUKITY
npoaykty. CtaHgapTuzailis Mmiaxoay 3ade3neuye MOpiBHIOBAHICTh PE3yJIbTaTIiB Mixk
PI3HUMH KOMIaHISIMU Ta CEKTOPaMHU.

- Greenhouse Gas Protocol (GHG Protocol) — HaiimommpeHima MiKHapoHa
paMKa JJ11 KOPIOpaTUBHOTO OOJIIKY Ta 3BITYBaHHS MPO BUKUIU MAPHUKOBUX ra3iB. Bin
CTPYKTYpPY€ BUKHIM 32 TphOMa Kareropismu: Scope 1 — mpsmi Bukuau, Scope 2 —
HETpsiIMI EHePTreTUYH1 Ta Scope 3 — iHII HenpsIMi, 30KpeMa 3 JIAHIIoTa MoCcTa4aHHs [9,
10]. ¥V mexax BupoOHuumnx mnporeciB GHG Protocol 3a6e3nedye rHydKi miaxoau 10
oOJIiKy BUWKH[IIB, THTETPYETHCS 3 CHUCTEMaMHU YIIPABIIHHS pecypcamM Ta MIUPOKO
BUKOPHUCTOBYETHCS Y MI>KHAPOIH1M 3BITHOCTI.

- ITigxig Product Environmental Footprint (PEF), po3po06aenuii €Bpomneiicbkoro
KOMicCi€ro, TpyHTY€eThCsl Ha npuHiunax LCA Ta 3acTOCOBY€ TapMOHI30BaH1 KaTeropii
BIUTMBIB 7151 OPMYBaHHSI €KOJIOT1YHOTO Tipodiito npoaykry. PEF BukopuctoByeTbes
y onmitukax €C 1mo40 CTaJIoro CroKUBAaHHS Ta BUPOOHUIITBA, BKIIOUAKOYH PO3POOKY
PEF Category Rules (PEFCRs) mns okpemux BuAiB npoaykiii. ljis BUpOOHUYUX
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IIPOIIECIB MEeH MIIX1]] € IEPCIEeKTUBHUM 3aBSKH YHI(DIKOBAHUM 1HIUKATOPaM BILIUBY
Ta MOKE CITyTYBAaTH OCHOBOIO /TS cepTHdIKaIii «3eneHnx» TexHonoriu [11, 12].

YkpaiHa po3BHBa€ BJIaCHY CHCTEMY OLIIHKH Ta 3BiTyBaHHA mpo Bukuau [1I" yepes
HAI[IOHANIbHY CUCTEMY MOHITOPHUHTY, 3BITHOCTI Ta Bepudikaiii (M3B III'), ctBopeny
BIIMOBIAHO 10 3akoHy Ykpainu «IIpo 3acamm MOHITOPUHTY, 3BITHOCTI Ta BepHUQikarlii
BHUKUJIIB TAPHUKOBUX Ta3iB» [13].

M3B III" nepenbayae 060B’SI3KOBY 3BITHICTD JJIsI OTIEPATOPIB YCTAaHOBOK 1 BU/IIB
TUSIIBHOCTI, BKJIFOUEHUX 110 [lepeniky BUIIB MISJIBHOCT1, BUKWIM TAPHUKOBHUX T'a3iB B
pe3yJIbTaTi MPOBAIKCHHS SKUX IIJJIATal0Th MOHITOPUHTY, 3BITHOCTI Ta Bepudikarii
[14]. Po3paxyHku BUKUIIB BUKOHYIOTHCS 3T1JIHO 3 HAI[IOHAIbBHUMH METOAMKAMHU, SIKi
aJanTyITh 1 3aCTOCOBYIOTh MIPUHIIMIM Ta MIAX0Ad MiXKYpsSA0BOi IpYyNU €KCIEPTIB 3
NUTaHb 3MIHM KIIMATy JUIS HallOHAJIBHOTO KOHTEKCTY Ta OCOOJIMBOCTEN
BCTAHOBJICHUX BUIIB JISUILHOCTI.

Ha BiamiHy Big MDKHapOJHUX MIAXOMAIB, YKpalHChKa cCHCTeMa Hapas3l Mae
oOMeXeHe OXOIUICHHS: BOHA 30pIEHTOBaHA MEPEBAKHO HA KOPIOPATUBHUMA PiBEHB, a
HE Ha pIBE€Hb MPOIYKTY UM TEXHOJIOTI.

Orisin MDKHApOAHUX TMIIXOJIB JO OIIIHKH BYIVICIEBUX BHUKHUJIIB IMOKA3ye, IO
r100ajbHI CTaHAAPTU (POPMYIOTH Y3TOJKEHY METOAOJIOTIYHY OCHOBY, sIKa 3a0e3meuye
MOPIBHIOBAHICTh Ta JIOBIPY 10 BYIJIEUEBUX JAHMX y BUPOOHMYMX cekropax. [[is
MIPOMHUCIIOBUX ITIMPUEMCTB BaKJIMBHM HACJIKOM TIOIITUPEHHS CTaHAApPTH30BAHUX
IIJIXO/IIB € 3MiHA JIOT1KM YIPaBIiHHA: 00K BUKHIIB TIEPETBOPIOETHCS 3 JOTIOMIKHOT
TEXHIYHOI TMpOIEIypH Ha €JIEMEHT CTPaTeriuHoOro IUTAHYBaHHS, 110 BHU3HAYAE
KOHKYPEHTOCTIPOMOXKHICTh TOBapiB Ha MDKHApOJHUX pHUHKAX Ta JOCTYN JO
(dinaHncyBaHHs. BiamoBigHO, OIIHKA BYTJICIIEBOTO CIIIy IIepecTtae OyTH CyTO
€KOJIOTIYHUM 1HCTPYMEHTOM 1 CTa€ YaCTHHOK MHIUPIINOI CHUCTEMH KOPIMOPATUBHOI
CTIMKOCTI Ta yNPaBIIiHHS PU3HKAMHU.

VYkpaina pyxaeTrbcsi y HanmpsiMi TapMOHI3allii 3 MI>XXHAPOAHUMU MiAX0JaMHU, OJTHAK
MOJAJIBIIMK Mporpec NoTpedye po3MUpeHHs (DYHKIIOHAIBHOCTI MOHITOPUHTY,
3BITHOCTI Ta BepudIKallii Ta PO3BUTKY I1H(PACTPYKTypu naHux. ['apmoHizaumis 3
MDKHApPOJHUMH MIJIX0JJaMU Ma€ CyNpOBOKYBATHUCS aJaNTALI€I0 10 PEAIbHUX YMOB
MiAIPUEMCTB — 3 OCOOJIMBOIO yBAarok J0 €HEPrOEMHHX 1 €KCIIOPTHO OPi€HTOBAHHUX
cexTopiB. Takuil miaxiJ AO3BOJUTH HE JIMIIE BUKOHYBATH PETYJSTOPHI BUMOTH, a U
BUKOPHCTOBYBATH OL[IHKY BYTJIELIEBOT'O CIAY SIK IHCTPYMEHT 1HHOBALIHHOTO PO3BUTKY
Ta MOJICpHI3aIlli MPOMHCIIOBOCTI.
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Salesforce operates in a multitenant environment where strict governor limits
ensure fair resource allocation among organizations. Synchronous operations face
stringent constraints: 100 SOQL queries, 150 DML statements, 6 MB heap size, and
10,000 milliseconds CPU time per transaction [1]. When business requirements exceed
these limits, asynchronous processing becomes essential, offering doubled governor
limits: 200 SOQL queries, 300 DML statements, 12 MB heap size, and 60,000
milliseconds CPU time [2].

Salesforce provides four primary asynchronous mechanisms: Future Methods for
simple operations, Queueable Apex for complex workflows with job chaining, Batch
Apex for large data volumes, and Scheduled Apex for recurring time-based operations
[3]. This research examines these asynchronous patterns, comparing their performance
characteristics and establishing best practices for optimal resource management.

Analysis of existing approaches.

Salesforce documentation covers asynchronous processing mechanisms but
focuses on implementation rather than strategic resource management [4]. Usman
(2024) identifies four governor limit categories: per-transaction, per-execution context,
per-user, and per-organization limits, emphasizing that asynchronous methods reset
many per-transaction constraints [5]. However, strategic decision frameworks for
choosing between asynchronous methods remain underdeveloped.

Panther Schools (2025) analyzes Queueable Apex as an enhanced Future Method
alternative, highlighting complex data type support, job chaining, and monitoring
capabilities [6]. The research demonstrates implementation patterns including stateful
job chaining with tracking mechanisms, governor-limit-aware processing that checks
remaining resources before operations, and error handling strategies for chain
interruption. Queueable Apex allows passing complex objects as member variables,
eliminating the SOQL overhead inherent in Future Methods that can only accept
primitive parameters.

Salesforce Ben (2025) emphasizes Queueable advantages including complex
object parameters and sequential job chaining for dependent operations [7]. The
research presents use cases where Contact records trigger callouts to external systems,
requiring sequential processing to avoid mixed DML errors and callout limit violations.
When 500 Contacts are created, callouts must be executed 500 times sequentially, a
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scenario impossible with Future Methods but achievable through Queueable chaining.
Job monitoring through AsyncApexJob queries provides visibility into processing
status, error counts, and completion times.

Batch Apex documentation indicates up to 5 concurrent jobs, with governor limits
resetting per execute method. Default scope is 200 records with maximum 2,000 when
using Database.QueryLocator [8]. The start method can have up to 15 query cursors
open simultaneously, and a maximum of 50 million records can be returned in the
QueryLocator object. Only one batch job's start method can run at a time per
organization, potentially creating bottlenecks. The maximum of 250,000 batch Apex
executions per 24-hour period constrains high-volume processing scenarios requiring
continuous data processing.

Research on Scheduled Apex demonstrates its utility for recurring maintenance
operations through cron expressions providing granular timing control [11]. Examples
include daily execution ('0 0 3 * * ?"), weekday-only processing ('0 0 10 ? * MON-
FRI'), and last-day-of-month operations ('0 0 17 ? * FRIL'). However, Scheduled Apex
limitations include maximum 100 scheduled jobs per organization, minimum one-hour
execution interval, and actual execution timing varying 2-15 minutes from scheduled
time based on system load. Critical gaps exist in performance benchmarks comparing
asynchronous methods and hybrid approach strategies.

Existing literature reveals several significant gaps. First, no comprehensive
decision framework exists for selecting optimal asynchronous methods based on
quantifiable criteria such as data volume, processing complexity, timing requirements,
and resource constraints. Second, performance benchmarks comparing different
approaches for equivalent workloads are largely absent. Third, strategies for hybrid
approaches combining multiple asynchronous methods for complex scenarios remain
underdeveloped. Fourth, patterns for graceful degradation when asynchronous limits
are approached lack systematic documentation.

Research methodology.

This research employs comparative experimental methodology evaluating different
asynchronous methods. The test scenario processes Account records with related
Contact and Opportunity data, performing field updates, business logic validation, and
external API callouts. Four implementations were developed: Future Method with
static parameters, Queueable Apex with job chaining, Batch Apex with configurable
scopes, and Scheduled Apex for periodic execution.

Data volumes ranged from 100 to 50,000 records to evaluate scalability
characteristics. For each asynchronous method, governor limit consumption was
measured using Limits class methods: Limits.getQueries(),
Limits.getDMLStatements(), Limits.getHeapSize(), and Limits.getCpuTime() [9].
Custom object ProcessingMetrics ¢ captured execution data including method type,
record count, SOQL query consumption, DML statement usage, heap size, CPU time,
total execution duration, and error information if exceptions occurred.

Future Method implementation served as baseline asynchronous approach.
Methods were annotated with @future(callout=true) to enable external system
integration. Because Future Methods cannot accept complex object types, only record
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IDs were passed as parameters, requiring additional SOQL queries within
asynchronous context to retrieve necessary data. This approach introduced overhead
but demonstrated the simplest asynchronous pattern.

Queueable Apex implementation leveraged the Queueable interface to support
complex object parameters and job chaining. Implementation included depth counter
to prevent infinite chaining, with maximum chain depth of 100 to stay within
organizational limits. Each Queueable execution processed a batch of records, then
conditionally enqueued the next job if additional records remained. Stateful variables
tracked processing progress across chained jobs. Job IDs returned by
System.enqueueJob() enabled monitoring through AsyncApexJob queries.

Batch Apex implementation utilized Database.Batchable interface with
Database.QueryLocator in the start method to handle large data volumes efficiently.
Multiple scope sizes (100, 200, 500, 1000, 2000) were tested to determine optimal
batch granularity balancing throughput against resource consumption per execution.
The execute method contained core processing logic with governor limit checks before
operations. The finish method aggregated results and optionally chained additional
batch jobs for multi-stage processing workflows.

Scheduled Apex implementation used Schedulable interface with various cron
expressions to test different scheduling patterns: daily execution at specific times ('0 0
3 ** M), weekday-only processing ('0 0 10 ? * MON-FRI'), and hourly intervals during
business hours ('0 0 9-17 ? * MON-FRI'). Because Scheduled Apex has minimum one-
hour interval, strategies for sub-hour processing including self-scheduling batch jobs
were evaluated. Error injection scenarios were introduced to evaluate resilience: SOQL
query limit violations, DML limit exceptions, heap size exhaustion, CPU timeout, and
callout failures.

Experimental results.

Future Methods successfully processed up to 5,000 records but encountered
scalability limitations beyond this threshold. For 1,000 records, consumption averaged
45 SOQL queries, 150 DML statements, 2.3 MB heap, and 4,200 ms CPU time. At
5,000 records: 178 SOQL queries (approaching 200 limit), 150 DML statements
(maximum), 5.7 MB heap, 8,900 ms CPU. Processing 10,000 records resulted in DML
limit exceptions. The inability to pass complex objects necessitated additional SOQL
queries, increasing consumption by approximately 30%.

Queueable Apex demonstrated superior flexibility for complex scenarios.
Processing 10,000 records through chained jobs (500 records per job, 20 chain
executions) consumed 35 SOQL queries per job, 150 DML per job, 3.1 MB heap, 5,400
ms CPU. Total execution time was 180 seconds with 8-10 second job transition
overhead. Complex object parameters eliminated SOQL overhead, reducing query
consumption by 25%. Job IDs enabled monitoring through AsyncApexJob queries
[10].

Batch Apex with scope 1,000 showed optimal performance. Processing 50,000
records with scope 200 required 250 execute invocations (900 seconds total). Scope
1,000 reduced invocations to 50 (420 seconds)—53% improvement. Scope 2,000
showed marginal gains (380 seconds, 10% improvement). Per-execute consumption at
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scope 1,000: 120 SOQL queries, 150 DML, 8.2 MB heap, 35,000 ms CPU. Batch Apex
excelled for large-volume uniform processing.

Scheduled Apex exhibited execution timing variability. Jobs scheduled for 3:00
AM executed within £2 minutes in 87% of runs, maximum 8-minute delay. Peak-hour
jobs (10 AM - 2 PM) averaged 4-6 minute delays, maximum 15 minutes [11]. Sub-
hour processing via self-scheduling batch jobs achieved reliable 5-minute intervals,
circumventing the one-hour minimum limitation.

Comparative analysis reveals distinct optimal use cases. Future Methods excel for
simple operations with <1,000 records. Queueable Apex proves optimal for complex
multi-stage workflows with 1,000-20,000 records. Batch Apex dominates large-
volume processing (>20,000 records). Scheduled Apex serves recurring time-based
operations with acceptable timing flexibility.

A hybrid approach combining methods demonstrated superior results. Scheduled
Apex initiated daily processing, enqueuing Batch Apex for bulk retrieval, with Batch
finish method enqueuing Queueable jobs for record-specific complex processing. This
pattern reduced total processing time by 35% compared to Batch-only implementations
while improving error isolation.

Best practices and recommendations.

Asynchronous method selection should follow quantifiable criteria. Use Future
Methods for <1,000 records with simple logic and no chaining requirements. Use
Queueable Apex for 1,000-20,000 records requiring job chaining, complex object
parameters, or sophisticated monitoring. Use Batch Apex for >20,000 records with
uniform operations across all records. Use Scheduled Apex for fixed-schedule
recurring operations where execution timing flexibility of several minutes is acceptable
[12].

Implement resource monitoring using Limits class methods. Before resource-
intensive  operations, check remaining limits: Limits.getLimitQueries() -
Limits.getQueries() for available SOQL queries. When approaching limits (>80%
consumption), defer processing to subsequent jobs through chaining (Queueable), next
batch execution (Batch Apex), or conditional operation skipping with logging for later
reprocessing. This proactive approach prevents governor limit exceptions and ensures
graceful degradation under high load conditions.

Error handling in asynchronous contexts requires different strategies than
synchronous code. Because asynchronous methods execute outside user transaction
contexts, exceptions cannot be presented directly to users. Implement comprehensive
error logging to custom objects (ProcessingError c¢ with fields for Jobld,
ErrorMessage, StackTrace, Recordld, Timestamp) enabling post-processing analysis
[13]. Platform Events can notify administrators of critical errors in real-time. For
Queueable chains, implementing Finalizer interface ensures cleanup logic executes
even when exceptions occur, preventing incomplete processing states.

Batch scope optimization requires empirical testing. Start with default 200,
gradually increase to 500, 1,000, and 2,000 while monitoring per-execution governor
limit consumption. Optimal scope maximizes throughput (minimizes total execution
time) while maintaining comfortable margin below governor limits, targeting <70% of
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maximum SOQL queries, DML statements, heap size, and CPU time. Consider that
larger scopes increase risk of partial batch failures affecting more records, requiring
more sophisticated error recovery mechanisms.

Queueable job chaining should implement depth tracking to prevent infinite loops.
Include chainDepth member variable initialized to 0 in constructor, incremented with
each chain. Set MAX DEPTH conservatively (50-100) well below platform limits.
Implement state persistence mechanisms using Custom Metadata Types, Custom
Settings, or Platform Cache to maintain processing state across chain executions,
enabling restart from failure points rather than reprocessing from beginning [14].
Testing asynchronous methods requires Test.startTest() and Test.stopTest() to force
asynchronous execution completion in synchronous test context, ensuring adequate
code coverage and functional validation.

Conclusions.

This research demonstrates that effective asynchronous processing requires
strategic method selection based on data volume, processing complexity, and timing
constraints. Future Methods provide simplest implementation for small volumes but
lack flexibility. Queueable Apex offers superior capabilities through job chaining and
monitoring, optimal for multi-stage workflows. Batch Apex dominates large-volume
scenarios through efficient chunking with per-batch limit resets. Scheduled Apex
enables reliable recurring operations but requires handling of execution timing
variability.

Experimental results quantify resource consumption patterns: Future Methods
show linear scaling until hitting limits around 5,000 records; Queueable chains
demonstrate consistent per-job resource usage; Batch Apex achieves optimal
throughput at scope 1,000 for typical workloads. Hybrid approaches combining
multiple methods proved most effective, reducing processing time by up to 35% while
improving error handling capabilities. Future research should develop automated
decision frameworks using machine learning to recommend optimal asynchronous
methods based on processing requirements and historical execution metrics.
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daxynpTeT KOMI IOTEPHUX Ta 1HPOPMAIIHHUX TEXHOIOT1i
Jlyubkuil HalllOHAJIBHUN TEXHIYHUM YHIBEPCHUTET, Y KpaiHa

ANTOpUTMH aBTEHTH(1KOBAHOTO MM (PpyBaHHS 3 acoiliiioBaHumu qanumu (AEAD)
CTaJIM CTaHJAPTHUM IHCTPYMEHTOM 3axucTy Tpadiky B cydyacHux nportokonax (TLS,
DTLS, IPsec, CoAP, nporokonu mnsa loT). s HU3KM clieHapiiB (CEHCOpHI BY3JIH,
6e31poToBl KoHTposiepu, UAV, MeauuHi mpuCTpoi) KIOYOBUM BY3bKHM MICIIEM €
came MoeTHaHH 0OMEKEHO1 1aM’AT1 (KuibKa Ki106aiuT SRAM) Ta motpedu 06podiisaTu
MOTIK MAKETIB Y PEXKUMI peanbHOro yacy. Tunosi MikpokoHtposepu st [oT, Taki sik
AVR ATmegal28 (4 KB SRAM) a6o ARM Cortex-M3/M4 (10-96 KB SRAM),
MPAIIOIOTh HA YacTOTaX JECATKU Merarepil, ajié MaloTh KOPCTKI OOMEKEHHS Ha Kelll,
00’eM O3II ta eneprocnoxkuBanus [ 1]. biasmricte AEAD-pexxumiB (AES-GCM, AES-
CCM, ChaCha20-Poly1305, Ascon-AEAD) cknamaroTecsi 3 0104HOro mudpy 4u
MOTOKOBOTO siipa ¥ aBTeHTU(diKariiHOro MexaHizmMy (GHASH, Poly1305, sponge-
6azoBanuii MAC). YacTrHa 004MCIIEHb 3aJIEKUTH JIMILE BiJl KJIFOYA i KOHTEKCTY cecli
(nonce, mapaMeTpu, YacTHHA AacollIOBaHMX JlaHWX), a YaCTUHA — BIJ BIJIACHE
KOPUCHOTO HaBaHTaxeHHs. Lle mpupogHo Bexe 10 iaei momepeaHix OOYHCIICHb
(precomputation): BHUKOHATH MaKCHUMAJIbHO MOKJIUBUNA OOCAT KITIOYE3aJICKHUX
orepariii OJWH pa3, a MiJ yac OHJaWH-UGpyBaHHs/ e pyBaHHs MPaLOBaTH 3
JICTITUMMY OTepaIlisIMH.

Kirouori ciioBa: AEAD, IoT, nonepenni oouncienns, ChaCha20-Poly1305, AES-
GCM, onTumMizariisi.

AHaN3yl0uu BXKE ICHYIOYl PIIIEHHS, MOKHA BUIUIMTH TaKi OCHOBHI TpaJauliiHI
miaxoau no ontumisaiii AEAD:

-AnapatHe TpuUCKOpeHHs. BukopucToBye cremianizoBaHl KpunrtorpadiyHi
CITIBIPOLIECOPH, 1110 J03BOJISIE TOCATTH npuckopeHHs y 10-40 pasiB, mpote 301IbIIye
BapTICTh OOUYMCIIEHb Ta €HEPrOCIOKUBAHHS MPUCTPOIO [2].

-Anroput™Miuni - ontumizaiii. McGrew Ta Viega 3anponoHyBajdud METO
npuckopeadss GCM uyepe3 momnepenHe oO4YMCIEHHS TaOMWIL JJIT MHOXKCHHS B
GF(2128) [3], mo notpebye 4-64 Kb nomatkoBoi mam'sTi.

-I'i6puani miaxomu. IloeaqHaHHS TporpaMHHMX Ta amapaTHUX METOIIB J03BOJISE
JIOCSITTA KOMITPOMICY MK MPOTYKTUBHICTIO Ta PECYPCHUMHU BUTpATaAMHU.

Ockinbku y npuctpoiB kiacy 4-10 KB SRAM Hemae «3aiiBoi» mam’ati ais
Benukux Tabmunpb S-box unm GHASH, precomputation-ctpaterii moBuHHI OyTH
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«ierkummy»: BukopuctoByBatu flash/ROM, neenuki LUT (4-bit), oOMexeHy
KUTBKICTh MPOMIDKHUX CTaHIB.

Jnsg  rOOKOro po3yMiHHS MOKIMBOCTEH ONTHMI3allli dYepe3 ToMepenHi
oO0YHCIIeHHS! HEOOX1THO JIETaNbHO MpoaHali3yBaTh BHYTPIIIHIO CTPYKTYypy AEAD-
CXEM Ta BU3HAYHTH, SIKI CaMe KOMITOHEHTH CTIIOKUBAIOTh HAWO1JIbI1Ie 00UNCIIOBATIBLHIX
pecypciB. [{ns AEAD-onepariii 3araqbHuid 9ac BUKOHAHHSI MOYKHA TIPEICTABUTH SIK:

Ttotar = Tinit + Tap + Tene + Ttaga (D
ne Tipjr — Yac po3ropTaHHs KJIt04a Ta MiA0TOBKA BHYTPIIIHBOTO CTaHYy,

Tap — 00poOKa acomiifoBaHNX JaHUX,

Tenc — yac mudpyBanss/aemudpyBaHHs,

Tiag — vac oOuKCIICHHS aBTCHTU(DIKAIIAHOTO Tery.

daza iHimiamizamii BKJIIOYA€ PO3TOPTAHHS CEKPETHOTO KII0Ya, MiATOTOBKY
BHYTPIIIHBOTO CTaHY aJrOPUTMY, HAJTAIITYBAHHS JIYMJIBHUKIB Ta 1HIIUX AapaMETPIB.
BoHa BUKOHYEThCS OMH pa3 Ha MOYATKy cecii abo Mpu 3MiHI KJIO4Ya, TOMY €
17IealIbHUM KaHUAaTOM JIJIs BHHECEHHS B precomputation.

OO06pobOka acoriioBaHuX JaHUX - 11e aBTEHTU(IKAIlIS 3aT0JI0BKIB MaKETIB Ta 1HIION
ciy»00Boi 1H(MOpMarli, sika MOBUHHA OyTH 3axulleHa Bifg Moaudikaili, ane He
noTpedye KoH]iAeHIiitHOCTI. Y 0aratboX MPOTOKOJAX CTPYKTypa acolliiioBaHUX
JaHUX € TependadyyBaHO abo 4YacTKOBO (DIKCOBAHOIO, IO TaKOX BIJIKpUBAE
MOXJIMBOCTI JIJIsl ONTUMI3aIlli Yepe3 MonepeiHe 00UUCIICHHS.

OcHoBHe muppyBaHHS KOPUCHOTO HABAaHTAXKEHHS 3a3BUYal CIIOKUBAE HAUOIBIITY
Y4acTKy MPOIECOPHOTO Yacy, 0COOIMBO JJIsl IOBTUX MOB1IOMJIEHb. [IpoTe HaBITh TYT €
MPOCTIp JUIsl ONTUMI3Alli - HAIPUKJIAA, MONEPEeaHs] reHepamis MOTOKY KIIOYIB I
pexumiB Tumy CTR abo nomepenHe oOuYMCIEHHS MPOMIKHUX CTaHIB JUIsl sponge-
KOHCTPYKIIIH.

Jns popmasibHOrO aHamizy €(PEeKTUBHOCTI MOMEPENHIX OOUYUCIeHb HEOOX1AHO
MoOyIyBaTH MaTE€MaTUYHY MOJIEIb, KA JIO3BOJIMThH KIJIBKICHO OIIIHUTH BUTpAIl Bij
PI3HHX CTpateriii precomputation. Po3rissHemo cuctemy, ae 3araabHU 4ac 0OpoOKH
JaHUX PO3AUIAEThCS Ha ABl Ga3u - oduaiiH (morepeaHi OOYMCIICHHS) Ta OHJIANH
(6e3mocepeHs 00poOKa MOTOKY JIaHMX ).

Odnaiin-da3a BHUKOHYETHCS OJIMH pa3 TPH BCTAaHOBIEHHI cecii abo 3MiHl
kpunrorpadiunoro koutekcry. Ilig uac 1miei ¢da3m cucrema BUTpadae dYac Ha
MIATOTOBKY BCIX HEOOXITHUX CTPYKTYpP AAHUX - PO3TOPTaHHS KJIIOYiB, OOYMCIICHHS
KJIFOUE3JIC)KHUX Ta0NHIb, TEHEPaLll0 MONepeIHbO 00UNCIEHUX CTaHIB, MiAITOTOBKY
Koe(ilieHTIB U1 BUAKOI apudmeTnku. BaxknuBo, 1o 115 (aza MOxKe BUKOHYBATUCS
B MOMEHTH HHU3BKOI'O HABAaHTAKCHHS CUCTEMU a00 HaBITh Ha OUIBII MOTYKHOMY
KOHTpOJIEp1 IIepe]l pO3rOpTaHHAM KOH(DIrypailii Ha KiHIEB1 PUCTPOI.

Ownnaiin-da3za BiAMOBia€e 32 00pOOKY peabHOTO MOTOKY JIaHUX 3 BUKOPHUCTAHHIM
pe3yibTaTiB MonepeaHiX o04ucieHb. TyT KpUTHUHOIO € MiHIMI3alis 3aTPUMKU Ta
3a0e3nedeHHs] CTaOUIbHOI MPOMYCKHOI  37aTHOCTI. 3aBISKH  BUKOPUCTAHHIO
MOTIEPEIHBO IMIATOTOBIICHUX JIaHWX, OHJIAMH-omeparlli 3BOJATHCS OO0 MPOCTIIIUX
npumiTuBiB - XOR 3 momepenHb0 3reHepOBaHUM TOTOKOM KITFOUIB, TaOJIHMYHI
ITJICTAHOBKH 3aMICTh CKJIAIHUX OOYMCIICHb, BUKOPUCTAHHS KEIIOBAHUX ITPOMINKHHUX
pe3yJIbTaTIB.
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3 BUKOpUCTaHHAM TIONEPEIHIX OOYMCICHb 3arajlbHUM 4Yac CKJIaJaeTbes 3
CI)IKCOBaHOI KOMITOHEHTH (Jac nonepez[Hbm MiJITOTOBKK) Ta 3MIHHOT KOMIIOHEHTH,
OPONOPIIHHOT  00cATy JaHWX, aje 31 3MCHIICHUM Koe@luleHTOM Touka
0€330UTKOBOCTI BH3HAYAETHCSL 00CATOM JaHUX, TPH SIKOMY €KOHOMisl 4acy B OHJIAHH-
(azi KOMIIEHCY€ JOJATKOBI BUTPATH Ha MOMEPETHIO MiATOTOBKY.

VY tabmuui 1 BuokpemieHo TUMOBI precomputation-kanaunatu st pizaux AEAD-
cXeMaM.

Tabauusa 1 — Bapiantu nonepeanix o6uucienb AEAD B low-memory npuctposx

AEAD / IMonepenne ﬂOHaT,KOBa
nam’sirb Egexr
KOMIIOHEHT 00uMCIIeHHSs .
(ominka)
176-240 B 3MEHIICHHS
AES-GCM: Round-keys, yactuna (round keys), IIUKJIIB HA OJIOK,
AES-CTR E.(IV + ) +keystream MEHIIIE TOBTOPHHUX
oydep BUKJIHNKIB AES
- 2 pa
AES-GCM: CTeHeH.l H, H*, H*..., 256-1024 B & 2X MPUCKOPEHHS
GHASH 4-bit LUT nns Aash/SRAM GHASH, menmie
GF(2128) MHOKEHB [4]
. MeHiiie oneparriii
ChaCha20- Houarkopuid cran 1H1Iam3anmi
ChaCha, koncranTy, ~64-128 B N
Poly305 1 cedpimientu Poly1305 HIBHALIAY
H Y MAC[5]
Posropranns MeH1ue payHaiB
Ascon-AEADI28 | kmrowa/nonce, cTa 40-80 B IIPY OHJIAWH-
micist AD 00poO6111 JaHuX [6]
Jae
Wegman—Carter Tabmuii 1st : . precomputation-
.| Big necarkiB no .
MAC (Poly1305, | MHOKXEHHS/TIOKa3HUKIB cOTeHE Baiit BJIACTHUBICTb,
GHASH) KJIIo4ua IIBUIKE
Bu3HaueHHI MAC

Baxnugo, 110 B ymoBax Manoi SRAM udactruna TabiMib MOXKE PO3TAIIOBYBATUCS
y flash/ROM (mocriitni LUTwH), a xiaroyesanexHi CTPYKTYpU MalOTh OyTH Jyxke
KOMITAKTHUMU (TIOPSKY COTEHb OaiT).

Burignicte migxogy 3 momnepeaHiMH OOYHCICHHSIMH KPUTHYHO 3aJICKUThH Bi
XapakTepucTuk Tpadiky. JIJis JOBrOTpHBAIMX CECiii 3 BEJIMKUM OOCSTOM JaHUX
precomputation Maibke 3aBXAW BHOpaBaaHui. Jlog  kKopoTkmx ceciii  abo
cropaguyHoro Tpadiky HaKIagHI BUTPATH MOXYTh TEPEBUIIMTH BHUTparl. Tomy
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BOXJIMBO aJanTyBaTh CTpaTeritlo ONTuMizamii J0 KOHKPETHOro Mpoduio
BUKOPHUCTAHHS.

OxkpiM YacoBUX XapaKTEPUCTHK, KPUTUYHUM (PaKTOpOM € JOJaTKOBE
cnokuBaHHs mam'siTi. KoxkHa crTparteris momeperHboro OOYMCICHHS MOTpedye
30epiraHHsi MEBHOTO OOCATY MOMEpPEeAHbO OOYUCICHUX NaHUX - TaOdHIb, Oydepis,
KEIIOBaHMX CTaHIB. Y CHUCTEMax 3 KOPCTKUMHU OOMEKEHHSAMHU Ha MaM'saTh HEOOXiTHO
3HAaXOJIUTH ONTHUMAJIBHUM OaTaHC MK MPUCKOPEHHSM Ta JOJATKOBUMHU BUMOTAMU JI0
pecypciB.

[ToriepenHi  OOYHMCICHHA MPEACTABISAIOTH COOO TMMOTYXKHUH  1HCTPYMEHT
ontuMizaili AEAD-airopuTMiB Jjii TPUCTPOIiB 3 OOMEXKEHUMH pECypcamu.
JlocmipkeHHsT J@MOHCTPYE, IO HaBITh B YMOBaX JKOPCTKUX OOMEKEHb Ha TMaM'dTh
MOXXHAa JIOCSTTA 3HAYHOTO TMPUCKOPEHHs KpunrtorpadiyHUX omepaiiid uepes
poAyMaHy CTpaTerito precomputation.

Otpumani pe3ysibTaTd MOXYTh OyTH PO3BUHYTI B KIJIbKOX Hampsimkax. [lo-
nepuie, HeoOXiHa po3poOka (GopMabHUX MOJENIECH IJIS OL[IHKH KOMIIPOMICY MIiX
4acoM BUKOHAHHS, CHOKMBaHHSAM MaM'siTi Ta €HEpProe(eKTUBHICTIO MJIs PI3HUX
CTpaTerii nonepeaHboro oounciaeHHs. Taki Moaeni 103BOJIsATh aBTOMATU3yBaTH BUOIP
ONTUMAJBHUX TMapaMeTpiB JJIsi KOHKPETHOI amapaTHoi miatgopmMu Ta MTpodiiro
BUKOPHUCTAHHS.

[To-gpyre, mepCNEKTUBHUM € JTOCHIIKEHHSI aJallTUBHUX CXEM, SIKI JTUHAMIYHO
KOPUI'YIOTh OOCST MOIEpEeIHIX OO0YMCIEHb 3aJI€KHO BiJ] MOTOYHOTO HaBaHTAKEHHS
CUCTEMHM Ta JOCTYNHHUX pecypciB. Taka aganTuBHICTh 0c00gMBO Baxxnuba ais [oT-
IPUCTPOIB, SKI MpPALIOIOTh B 3MIHHUX YMOBax 3 Herepen0auyBaHUMHU MaTepHAMU
Tpadiky.

[To-Tpete, BaXXJIIMBUM HAMPSIMKOM € 1HTErpallis precomputation-ontumizaiiii 3
MeXaHI3MaMH 3aXHCTy BiJl aTak 3a MoOiYHMMH KaHanmamu. HeoOXximHo po3poOutu
METO/H, SIKI 3a0€3MeUyI0Th K BHCOKY MPOAYKTHBHICTb, TaK 1 CTIMKICTh JO BUTOKIB
4yepe3 4ac BUKOHAHHS, CIIO’KMBAHHS €HEPrli Ta eJeKTPOMArHITHE BUIIPOMIHIOBaHHS.

Hapemri, 3 orisay Ha akTUBHUWA pPO3BUTOK IMOCTKBAHTOBOI Kpurrorpadii,
aKTyaJIbHUM CTa€ JOCJIDKCHHS MOXJIMBOCTEH 3acTOCYBaHHsI precomputation-
MIIXO/IB 10 HOBUX aJITOPUTMIB, K1 OyAyTh CTaHIAPTH30BaH1 B HalOmkyl poku. Le
3a0e3neunTh MUIaBHUM nepexin embedded-cucrem po0 kpunrorpadii, CTIHKOI 10
KBaHTOBUX aTakK.

3aranom, momnepeaHi OOYHMCICHHS 3aHIIAIOTHCS OJHUM 3 Halle(eKTHUBHIIIUX
METOMIB omTuMmi3amii KpuntorpaiyHux omepamii s  Pecypco-oOMexeHUX
npuctpoiB. [IpaBuibHe 3aCTOCYBaHHS IIMX TEXHIK JI03BOJISIE JOCSTTH ONTUMAIbHOTO
OalaHcy MK O€3MeKOr0, MPOAYKTHUBHICTIO Ta PECYpPCOEMHICTIO, IO € KPUTUYIHO
BAXJIMBUM JUIsl YCHIIIHOTO po3ropTaHHs 3axumieHux loT-cucrem Ta iHIIUX
3acTOCyBaHb BOY0BaHOI Kpuntorpadii.
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MIKPO®POHTEHA APXITEKTYPA: THYUYKICTb
PO3POBKU TA HAJIAHITYBAHHSA BEB-IOJJATKIB
BIANMOBIIHO 10 BUMOI' KOHTPAT'EHTIB

AntoHwok IlaBjo OsiekcanapoBuy

ctynenr Il kypey rpynu 1113m-22

cnetiasibHOCT1 121 — [HXKeHepist mporpaMHOTo 3a0e3MeueHHS.
Jlynekuit Hanionaneauii TexHiuaui YHIBEpCUTET

CyuacHi BeO-104aTKU CTUKAIOThCS 3 BUKJIMKAMHU MacliTaOyBaHHsI, MATPUMKHU Ta
afganTamnii A0 moTped pi3HUX KIEHTIB. MikpohpoHTEH ] apXiTeKTypa MPOIOHYE
IHHOBAIIIMHUM TIAXiA 70 BHUPIMICHHS IUX MpoOJieM, J03BOJISIOYM PO30MBATH
MOHOJITHI (PPOHTEH/I-I0JATKH Ha He3aaexkH1, kepoaHi Moy [1, 2]. Ll mapagurma
OCOOJIMBO aKTyaJlbHA Il KOMIIaHIi, sIKI OOCIyTOBYIOTh MHOKHMHY KOHTPAreHTIB 3
YHIKQJIbHUMH O13HEC-BUMOTAMH.

1. OcHoBM MIiKPOQPOHTEH] aPXIiTEKTYPH

MikpoppoHTeHAN - 1€ AapXITEeKTypHUH CTWUJIb, J€ HE3aJIeKHI KOMaHJIU
PO3pOOJIAIOTh OKpeMi MOyl 1HTepdeicy 3 BIIACHUM TEXHOJOTIYHHUM CTEKOM Ta
KUTTEBUM 1uKIoOM [2, 3]. KirouoBi NpUHIMON BKIIOYAIOTh TEXHOJOTIUYHY
arHOCTUYHICTb, HE3AJICIKHICTh KOMaH/I, 130JIS11110 KOJIy Ta IHKpEMEHTaIbHE OHOBJICHHS
[1]. Ha BigmiHy BiJg MOHOJIITIB, MIKPOPOHTEHAN J03BOJISIOTH OHOBIIOBATH MO
He3zanexHo [3]. Tepmin BBegenuit y 2016 poui Maiikiiom ['epcom Ta BKIIIOUEHU 710
ThoughtWorks Technology Radar [4].

MIKPODPOHTEH/, APXITEKTYPA MOHOJITHA APXITEKTYPA

MFA1 MFA 4 Component 1
Products Orders Products

Component 4
Orders

— styles theme —

|

MFA 2 SHELL MFA S Component 2 : Component 5
. —— — main —
Cart APPLICATION Warehauses Cart Warehauses

I

MFA 3 MFA 6 Component 3 [ etors Component 6
Clients Biling Clients il Biling

Pucynok 1. [TopiBHSHHS MIKpO(POHTEHI Ta MOHOJIITHOT apXITEKTYPHU

2. IlepeBaru 1ist 0araTOKOHTPAreHTCHKUX CHCTEM

MikpodpoHTeHau 3a0e3MeuyoTh MBUAKE HAIAMITYBAHHS Mi MOTPEON KITIEHTIB
0e3 mepenucyBaHHs KOAY, MIATpUMYoUn O11uit jier0n pimenss [7, 8, 9]. Bubipkose
PO3rOpTaHHS MOAYJIIB JO3BOJISIE PI3HUM KIIIEHTaM MATH JIOCTYI 10 Pi3HUX (YHKITIN
3anexHo Bif miamucku [8, 10].

VY multi-tenant apxiTeKTypi KOKEH KIIIEHT Ma€ BJIACHY KOHQIrypallir0 MOJIYJIIB,
TeMH Ta O613HeC-TIpaBWIIa MPU CIUIBbHIN 1HGpacTpykTypi [9, 10], 10 3HIKYE omepariiifHi
Butpatu. [Ipupoana i30iLis MOMUIOK 3a0e3nedye BUCOKY JTOCTYMHICTh AJI BCIX
KOHTpAareHTis |2, 3].
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3. TexHiuHa peaJi3aunis Ta NaTePHU iHTErpamii

IcHyroTh Ppi3HI TigXoau 10 Kommosuiii MikpodpoHTeHmiB [3, 6]: cepBepHa
(mBuake 3aBanTaxkeHds1, SEQ), kimientcrka (Single-SPA, giankun, Module Federation)
[11, 12, 13] Ta edge-side (MiHIMaIbHA JIATEHTHICTH) [6].

Module Federation y Webpack 5 peomrortionizyBaB mikpodbpontenau [11, 14],
J03BOJISIIOYM  JTUHAMIYHUK IMIOOPT KOy TiJ 4Yac BHKOHAHHSA 3 e€()EKTUBHUM
VOPaBIIHHAM CHOUTBHUMHU 3ajekHOocTsaMH [12]. Remote Momysi eKCIOPTYIOTH
KoMIoHeHTH, Host gomatku X CHOXHMBAIOTh, 3aBAHTAXKEHHS  B1JOYBAa€ThCS
ACHHXPOHHO 3 onTuMizaliero bundle-po3mipy [11, 14, 15].

4. Framework-cneungivni pitneHHst

IcHye nexinpka MAXOAIB 10 peanizaiii MIKpOPpPOHTEHA apxiTektypu [3, 6].
Komno3umiss Ha CTOpoHI cepBepa Tniepenadadae 30UpaHHS CTOPIHKKM 3 PI3HHUX
MikpodpoHTeHaiB Ha backend nepen BiampaBkoro kiieHTy. Llelt miaxin 3abe3neuye
IIBUJIKE IMOYATKOBE 3aBaHTaXKEHHs Ta onTtuMaibHy SEO ontumizariiiio.

Kommno3uliisi Ha CTOpPOHI KIIiEHTa BUKOPUCTOBYE JavaScript st TUHAMIYHOTO
3aBaHTAKEHHS Ta 1HTErpalii MoIyiiB Oe3nocepenHbo B Opaysepi [5, 11]. Cyuachi
pimenHs, Taki sk Module Federation y Webpack 5, Single-SPA a6o giankun, HagaioTh
MOTY>XH1 IHCTPYMEHTH JJIs peaii3ailii boro miaxoay [11, 12, 13]. Bouu 103B0s110Th
3miiicHioBat lazy loading monymiB, yNpaBisSITU CHUIBHUMHU 3aJ€KHOCTSIMU Ta
3a0e3neuyBaTh KOMYHIKALII0 MK MIKPO(QpPOHTEHAAMHU.

Module Federation, npencrasnennii y Webpack 5, cTaB peBoOJIOLIIHIM pilIIEHHSM
st Mikpodpontenn apxitekrypu [11, 14]. Bin pgosBossie JavaScript-gomatkam
JUHAMIYHO IMIIOPTYBaTH KOJ 3 1HIIUX JIOAAQTKIB MiJ 4Yac BUKOHAHHSA, IPH IIHOMY
e(EeKTUBHO YIPABIIATH CIUIBHUMHU 3ayIeKHOCTAMU [12]. SAkiio nBa MikpodpoHTeHIN
BUKOPUCTOBYIOTH OAHY U Ty camy 01i0mioreky, Module Federation 3aBaHTaXuTh ii
JIUIIIE OJIUH pa3, 3HAYHO 3MeHIIytoun po3mip bundle [14, 15].

Edge-side komno3uiis BukopucroBye CDN Ta edge computing s 30upaHHs
arutikanii MakCMMaJbHO OJU3BKO JI0 KOPHUCTYBaya, 3MEHINYIOYM JIATEHTHICTH Ta
MOKpPAIIyt04uld KOPUCTYBAbKUI TOCBIT [6].

5. Opranxizauist po3po0dxu ta deployment

MikpodpoHTeH 1 apXITeKTypa TpaHc(popMmye opraHizailito po3pooku [2, 4]. Koxxna
KOMaHJIa OTPUMY€ MTOBHY BIANOBIJAIBHICTh 3a CB1i MOYJIb, B1J] BUMOT /10 MTPOJIAKIIH
posroptanHs. lle mo3Bosise KOMaHIaM MpalIOBaTH MapajielbHO, HE CTBOPIOIOYU
KOH(JTIKTIB 1HTErpallii Ta He OJIOKYI0UH OfHa OaHYy [3, 5].

AWS pekoMeHIye BHKOPHUCTOBYBATH KpOCC-(QYHKIIIOHATBHI KOMaHIU JIS
o0y moBu MikpodpoHTeH B [4]. KojkHa KOMaH1a TOBUHHA BOJIOAITH TIOBHUM CTEKOM
TEXHOJIOT1H, HeOOXITHUX JIJIsT pO3pOOKH, TECTyBaHHS Ta PO3TOPTAHHS CBOTO MOJYJIS.
Taka opranizarfist 3a0e3nedye MBUAKICTh PO3POOKH Ta YITKY BIIMOBIJATHHICTb.

Cucrema BepCiOHYBaHHS CTa€ KPUTHYHO BaxnBoro [2]. Koxken mikpodhpoHTEeH T
Ma€ BJIACHY BEpPCiIO, 110 JI03BOJISIE PI3HUM KOHTpareHTaM BUKOPHCTOBYBATH Pi3HI
Bepcli OJHOro MOAyJsi ojaHo4acHO. lle 0coOnMBO KOPUCHO MPU MOCTYMOBOMY
BIPOBA/KEHH1 HOBUX (DYHKIIII a00 pu HEOOXIAHOCTI MIATPUMKHU 3aCTAPLIMX BEPCiid
JUISl OKPEMUX KJIIEHTIB [8].
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Konirypamiitnuii mijaxig 103BOJIsIE KEPyBaTH THM, K1 MOIYJIl 3aBaHTaKYIOThCS
JUIS KOKHOTO KOHTpareHTa [7, 9]. 3o0BHImHIN KOH(IrypamiiHuM cepBic Hagae
iH(MOopMaIito mpo AOCTYyIHI MOAYJI, 1X Bepcii Ta mapaMmeTpH iHimiami3ailii Ha OCHOBI
imeHTudikaTopa KiaieHTa abo iHmmMX KpuTepiiB. lle 3abesneuye THYUYKICTh Y
HATAIITYBaHHI (PYHKIIOHAIBHOCTI IS p13HUX O13HEC-TIOTpeO 6€3 3MIHU KOy .

CI/CD Pipeline ans mikpodpoHTeHAiB

KomaHaa A - Katanor KomaHaa B - YexayT KomaHgaa C - Mpodine

Git Push Git Push Git Push

l | !

Build & Test Build & Test Build & Test

l l !

BepcioHyBaHHs BepcioHyBaHHs BepcioHyBaHHs

l | !

Deploy to CDN Deploy to CDN Deploy to CDN

! Peectp MikpodpoHTeHaiB

{ 1

QOHoBneHHst OHoBneHHs QOHoBNeHHS
KoHTpareHT A KoHTtpareHT B KoHTpareHT C

MoHiTopuHr

BiacTexxeHHA NOMUIOK

Pucynok 2. CI/CD Pipeline nist He3aneHOTO po3ropTaHHs MiKpO(PpOHTEHIIB

6. YnpasJiiiHHA CHIJIbHUMM peCypcaMu Ta CTHJIAMU

OgHuM 3 BHUKJIMKIB MIKPO(DPOHTEHA apXITEKTYpU € YINPaBIiHHA CHIUJIBHUMHU
010moTtexkamMu Ta au3aH-cucteMamu [11, 14]. JlyOnroBaHHSI 3aJeXKHOCTEH MOXKE
MPU3BECTU JI0 3HAYHOTO 30UIbIIeHHS po3Mipy Oanuty. Module Federation no3Bossie
TUIMTHCS. CHUJIBHUMHU 3aJ€KHOCTAMH MiX MIKPO(DPOHTEHIAMU, 3aBaHTAXYIOUM IX
nuiie oaud pas3 [11, 12, 15].

Mexanizm po6otu Module Federation 6a3yerbcst Ha koHieniisix Remote Ta Host
nomatkiB [12, 14]. Remote Momyib - e MiKpOPOHTEH/, SIKHH €KCIOPTYE (eXposes)
CBOi KOMITOHCHTH JJISI BUKOPUCTaHHS iHITUMH. Host 1o1aTok crioskuBae 1i BijimaieHi
MOAYJi. 3aBaHTaKEHHS BIIJAJICHUX MOJMYJIB BIJOYBA€ThCS ACHMHXPOHHO Mia dYac
BUKOHAHHS, 1110 I03BOJIsI€ opraHizyBatu edextuBHuii code splitting [11].

JuzaifH-cucTeMa CcTa€ IEHTPAJbHUM KOMIIOHEHTOM, IO 3abe3nedye Bi3yalabHY
KOHCUCTEHTHICTh MK MOYJISIMHU [3, 6]. [Ij1s1 6araTOKOHTPAareHTChbKUX CUCTEM JIU3aiH-
CHUCTeMa TOBHMHHA MIATPUMYBATH TEMi3allii0, JO3BOJSIOYM KOXHOMY KIIIEHTY MaTH
BJIACHY KOJIbOPOBY MNANITPy, TUNOrpadiky Ta KOMIOHEHTHI CTWJI, 30epiraiouu mpu
1IbOMY 0a30BY CTPyKTYypy [9, 10].
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CSS 130111 cTa€ HEOOX1AHOKO JJIs1 YHUKHEHHS KOH(IIKTIB CTUJIIB M1%K MOJTYJISIMU
[19]. Iigxoau Britouatoth CSS Modules, CSS-in-JS pimenns abo Shadow DOM s
moBHOT iHKamcysmii ctuiiB. Qiankun Hagae BOyAOBaHY 130JSIIII0 CTHIIB, IO
rapaHTye€ BIJICYTHICTh B3aEMHOTO BIUIUBY Mk MikpodpoHtengamu [19, 20].

[wvzanH cuctema ; CninbHi 6ibniotekn
a7 32 Module Federation :
CniNlbHi KOMOMHEHTU rxjs, date-fns, etc
KomaHpga A - Katanor ‘ KomaHga B - Yekayt KomaHnga C - Mpodinb
View
CSS Modules Scoped CSS Encapsulation

! ! |

React 18 Vue 3 Angular 17

! ! !

BisHec-norika BisHec-norika BisHec-norika

\— Event Bus / Custom Events J

Pucynok 3. YopasiiHHS COUIBHUMU pecypcamMu Ta 13011 MK MIKpOQPOHTEHIaMU

7. be3neka Tta ayreHTHQiKanis

[{entpamizoBana ayrentudikaiiis 3 SSO 3abe3neuye equHy Touky Bxoay [23]. IWT
JI03BOJISIE HE3AJIEXKHY TIEpEeBIpKy mpas [23, 25].

e XSS ta CSP: Content Security Policy Bu3Hauae Oinuii CIMCOK JpKepen s
CKPHIITIB/CTHIIIB, OOMEXYIOYM BUKOHAHHS MIKIJIMBOTO Komy [22, 23, 24]. Crpora
BaJIIJIAIlisl Ta CaHITU3allisl BBOJY HEOOXIJIHI JIJIsi BCIX MOy iB [22].

e CORS: IIpaBunbpHa KOH}Irypallisi KOHTPOJIIOE MIKCEPBICHI 3anuTH [21, 22, 23].
Jlns pizaux qomeniB CSP mpairtoe Haiikparte 3 cyogomenamu [21].

e [3oysauis: Web Components a6o iframe sandboxing 130511010Th KOMIIOHEHTH,
3ano0iraroyn BUTOKY JaHuXx [22, 23]. PerynsipHe ckaHyBaHHS 3aJ1€KHOCTEH BUSBIIAE
Bpa3nuBOCTI [22, 23].

8. MoOHITOpPHHT Ta BiICTe:KEHHS MOMUJIOK

[{enTpanizoBaHe JOryBaHHs 30Upae JaHi 3 yCiX MOAYJIB JUIsl aHAMI3y MO CHUCTEMI
Ta KOHTpareHtam [26, 27, 28].

e Distributed Tracing BifICTe)Xy€ 3aUTH Yepe3 MHOKUHY CEPBICIB, TPUCBOIOIOYU
yHiKaJbHUH trace ID 3 meTaganumu (TpuBaticth, moMuiku) [26, 28, 29]. Tpu cToBnu
observability: soru, metpuku, Tpeiicu [27, 28].

o [uctpymentu: Jaeger (CNCF, Elasticsearch), Zipkin (Bi3yamizaris, flame
graphs), OpenTelemetry (vendor-agnostic ctanmapt) [30]. Real User Monitoring
aHaI3y€e JI0CBIJl KOPUCTYBauiB KO)KHOTO KOHTpareHTa [3].
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9. TecTtyBaHHSI Ta AKICTh KOXY

baratopiBHeBa cTpareris: unit Ta integration TECTH IS KOXXHOTO MOJTYJIA,
ckmaguime E2E tecryBanns imTerpamii [3, 5]. Contract testing (Hampmkiazn, Pact)
3a0e3neuye cyMmicHicTh MK Monymsmu T1a APl [3]. Kputnuno tectyBaTu pi3Hi
KoH(Diryparmii a1 pi3HUX KOHTpareHTis [7, 8].

10. IIpoayKTHBHICTH Ta ONITUMI3aList

Crparerii: aggressive code splitting [2, 5], Module Federation mmst crminbHHX
saniexxkHocte [11, 14, 15], prefetching/preloading kputuuaux pecypcis [19]. Qiankun
aBromatuyHo prefetch-ute mig wac mpocroro Opaysepa [19]. Service Workers mis
kemryBaHHs Ta offline poOOTH 3 pI3HUMU CTpaTEerisIMH JIJI1 KOHTPAreHTiB [5].

11. Bukiuky Ta HAMKpaIli NPAKTHUKA

3pocTae CKIaAHICTh 1HGPACTPYKTYpH, MOTpiOHA HocBimueHa DevOps koMaHfa [2,
3, 5]. AWS pekomenaye bounded context mpuHIUI - MiHIMaJIbHE JiJ€HHS Ol3HEC-
JIOT1KOI0 Mk MoayJisaMmu [4]. YipaBiiHHS cTaHOM: event bus, shared state, centralized
service, yHukatoun tight coupling [3, 6]. Kputuuna noxymenraiiisi API, events,
3aJICKHOCTEH 3 IIEHTPaIi30BaHUM KaTajaorom [4].

12. MirpauiiiHa crpareris

Strangler Fig pattern a8 mocTymoBOi 3aMiHH MOHOJITHOrO (poHTeHAy [5],
11eHTuPikyroun Mexi MoayiiB 3a Oi3Hec-momeHamu [4]. IlinotHuit mpoekt 3 1-2
MIKpO(pOHTEHAAMH 1JI1 HAOYTTS AOCBiAY INepea MOBHOMACIITAOHOK Mirpatiero [3,
5].

13. BucHoBku

MikpodpoHTeH apxiTekrypa 3a0e3nedyye THYYKICTh, MAacCIITa0OBaHICTh Ta
HEe3aJIeKHICTh KOMaH/ 11 enterprise pimens [ 1, 2, 3]. Module Federation, Single-SPA
ta Qiankun crpomurytots BripoBapkenns [11, 17, 19], ocoonuso Module Federation y
Webpack 5 3 quHaMiyHUM 3aBaHTaKCHHSM Ta YIPaBIIHHAM 3alieKHOCTsIMU [12, 14,
15]. Ycnix Bumarae ranyBanss 6esmneku [21, 22, 23], 3piiux DevOps npaktuk [4] Ta
KyJabTypHUX 3MiH [2, 5]. Hns multi-tenant cucteM MIKpOQpPOHTEHAN [AIOTh
ONTUMaJIbHUM OallaHC mMepcoHai3alli Ta CHiUIbHOT KojaoBoi 6asu [7, 8, 9, 10],
J03BOJISIIOYM €()EKTUBHO MACILITa0yBaTH PILLICHHS [IPU BUCOKIN SKOCT1 CEpPBICY.
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MOPIBHSIJIBHUM AHAJII3 IKOCTI ®PAKTAJIBHOI'O
CTUCHEHHS 30bPAKEHD 13 CTAHIAPTAMM JPEG
TA JPEG2000

Kapunaros Cepriit

AcmipaHt

Kadenpu apromatuzariii Ta KOMI I0TEpHO-IHTETPOBAHUX TPAHCIIOPTHUX TEXHOJIOT1H
HamionanpHuit TpaHCIIOPTHUN YHIBEPCUTET

Beryn. VYV cyuwacHy nudpoBy enoxy BizyanbHa iH(opmallis crajia HapiKHAM
KaMEHEeM KOMYHIKaIlli, MEIWIIMHU, HAyKOBHX JOCIIPKeHb Ta I1HIYCTpli po3Bar.
ExcnioneHnmianbae 3pocTanHsa o0csriB rpadiyHuX JaHUX CTaBUTH IMepe]] 1HIYCTPIEIO
KOPCTKI BUMOTH /10 €deKTHBHOCTI iX 30epiranHs Ta nepenayi. HaBiTh 3a ymoBH
MOCTIMHOTO 3JEHIEBJICHHS HOCIIB MaMm'siTi Ta 30UIBIIEHHS MPOMYCKHOI 31aTHOCTI
Mepex, 00CATM HECTUCHEHUX 300pakeHb (raw data) yacTo mepeBULIYIOTh JOCTYIIHI
pecypcH, IepeTBOPIOIOYN KOMIIPECIO 3 TEXHIYHOI OMIlli Ha HaraJbHy HEOOXIJIHICTb.
KitouoBUM BUKIMKOM Yy Ml cdepl € MOmyK ONTUMAIbHOrO OallaHCy MIXK
koedimientom ctucHeHHs (Compression Ratio, CR) Ta 30epekeHHSM Bi3yalabHOl
sakocTl. Ha chorogni noMiHyroul Mo3ullii 3aiiMaroTh CTaHAApTH, 10 0a3yrThCs Ha
yactoTHux mneperBopeHHsix — JPEG ta JPEG2000. IlpoTe HaykoBWii 1HTEpecC [0
aNbTEPHATUBHUX MM1IX0/1B, 30KpeMa (ppaktasibHoro crucHeHHs (FIC), ne 3racae. Llei
METOJI, 3aCHOBaHMI HAa BHUKOPHUCTAHHI BHYTPIIIHBOI CAMOIOJIOHOCTI 300pa’keHb,
MPOTIOHY€E YHIKaIbHI TEOPETUYHI TMEpeBarv, Taki SK HE3aJEXKHICTh BiJ] PO3AUIBHOI
31aTHOCTI. MeToro i€l poObOTH € MPOBENEHHS BCEOIYHOTO MOPIBHSUIBHOTO aHAIIZY
anroput™iB  JPEG, JPEG2000 Ta FIC. AkTyanpHICTh JOCHIIKCHHS 3YMOBJICHA
HEOOXIJTHICTIO TEPEOLIHKN MOTEHLialy (paKkTaJbHUX METOMAIB 13 BUKOPUCTAHHSIM
CyYaCHHUX MEpUENTUBHUX METpuK, Takux sk LPIPS, ski kpame BinoOpaxarTh
JIIOJICHKE CIIPUMHSTTS AKOCTI, HI’K TpaAUIiiHI MaTeMaTUuHi miaxoau. [1-4].

Jnst po3yminHsa npupoau apredakTiB Ta €(PEeKTUBHOCTI CTUCHEHHS HEOOX1IHO
JeTaTbHO PO3TIIAHYTU alroputmiudy 0aszy koxkHoro. Cranmapt JPEGJPEG (Joint
Photographic Experts Group) 3anuinaerbcs HalWOUIBIN YHIBEpCATbHUM CTaHIApTOM
3aBJIAKH CBOI# MPOCTOTI Ta mBUAKOCTI. loro ocHoBy ckianae Juckperne Kocunyche
[TepetBopenns ([KII). [Ipoiec mounHaeThest 3 KOHBEPTAIlli KOJIPHOTO MPOCTOPY Ta
po30uTTs 300pakeHHss Ha Onoku po3mipom 8*8 mikcemiB. JIKII mepeBomuthb
iH(pOopMaIlito 3 MPOCTOPOBOT 00JIACTI B YACTOTHY, KOHIICHTPYIOUH €HEPril0 CUTHAY B
HU3BKOYACTOTHUX KoedirmieHTax. KpuTuunuMm eramoM € KBaHTyBaHHA, [i€
B1/10yBa€THCS HE3BOPOTHA BTpaTa iHGOpMAIIlii MIITXOM OKPYTJICHHS BUCOKOYACTOTHUX
koedimieHTiB. Lle mo3BoysIE 3HAYHO 3MEHIIUTH OOCIT JaHUX, ajie MPH3BOJIUTH 0
MOSIBU XapakTepHuX "OJOKOBUX apTedakTiB" Ha Mexax OJIOKIB 8*8 mpu BUCOKHUX
cTtyneHsx cTtucHeHHs. Xoya JPEG mBuakuii, BiH He 3a0e3neuye THYYKOi
MacmraboBadocti. Crangapt JPEG2000 O0yB po3poOieHuii 1J1s1 o0 1aHHS 0OMEKEHb
ceoro mnonepeanuka. 3amicte JIKII BiH BukopucroBye JluckperHe Beiiner-
ITeperBopenns (/[IBII), sike 3acCTOCOBYETHCS O BCHOTO 300paK€HHS a00 BEIMKUX
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nToK. L{e no3Bosisie oTpumaTu OaraTopiBHEBE MPECTABICHHS CUTHATY Ta YHUKHYTH
KOPCTKOI OJOKOBOI CTpyKTypH, xapaktepHoi i JPEG.YuikanbHOIO pHcoio
JPEG2000 € Ttexnomoris komyBanHs EBCOT (Embedded Block Coding with
Optimized Truncation), mo 3a0e3mnedye MacimTabOBaHICTh OITOBOro moTOKy. Ile
O3Hayae, M0 3 OJHOTO CTUCHEHOTO (haiiiTy MOXKHa OTpUMAaTH 300paskeHHS P13HOT AKOCTI
a00 po3AUTBHOI 3IaTHOCTI O€3 HeOOX1THOCTI MepeKoTyBaHHs. He3Bakarouu Ha Kparry
AKICTh 300paKeHHsI Ta BIJCYTHICTh IpyOHMX OJIOKOBUX apTe(dakTiB, BIPOBAKCHHS
CTaHAApPTy CTPUMYETHCSI HOTO BUCOKOIO OOUMCITIOBAIBHOIO CKIIaaHICTIO0. DpakTanbhe
ctucHeHHs (FIC) 6a3yeTbcst Ha 30BCIM 1HINIM MaTeMaTUYHIN MapagurMi — cUCTEMax
itepoBanux ¢yHkuiil (CI®) Ta Teopemi konaxy. OCHOBHa 1/ies MOJISITA€ B TOMY, 1110
300pak€HHsSI MOKHA MPEJICTaBUTH HE SIK MacuB IIKCeNiB, a sK Halilp adiHHUX
NepeTBOPEHb. AJITOPUTM IITyKae "MoMEHH1 OJ0KU" (YaCTUHM 300pa)K€HHS ), K1 MiCIIs
MaciTabyBaHHs, TOBOPOTY Ta 3MiHH SICKPABOCTI CTAIOTh MOJIOHUMHU JI0 1HIITMX YaCTUH
300pakeHHss — "panroBux OnokiB". T'onoBHOw mnepeBaror FIC e teopernuna
HE3JIEKHICTh Bl PO3AUIBHOI 3JAaTHOCTI: MPHU JAEKOJYyBaHHI 300paXKeHHS MOKHA
MacmTadyBaTH, OTPUMYIOUYM BI3yaJIbHO NMPUNHATHI JI€Tajl, 3r€HepOBaHl Ha OCHOBI
caMmonoAi0HocTI. OJIHAaK MPOIEC KOAYBAaHHS € HAJI3BUYAHHO PECYpPCOMICTKUM uepes
HEOOXI1JHICTh TOBHOTO MEPeOOpy BAPIAHTIB JIs MOIIYKY HaWKpalIuX BiJIIOBITHOCTEMH,
110 poouTh Koro 3HayHO noBiIkHIIKM 3a JPEG Ta JPEG2000.

MeronmoJiorisi  OniHIOBaHHA SIKOCTi. TpaauiiiiHOI MPOOJEMOI0  OI[IHKH
QITOPUTMIB CTHUCHEHHS € HEBIAMOBIIHICTD MAaTEMAaTUYHUX METPUK peaTbHOMY
JTIOACBKOMY CHPUMHATTIO. Y LbOMY JOCIHIIPKEHHI BHKOPUCTAaHO OaraTopiBHEBHM
MIX17 10 OLIHKH:

Koedimient crucuenns (CR): Buznauae eeKTUBHICTH 3MEHIIICHHS 00CATY JaHUX.
Vi excniepuMenTu ipoBoawIHcs npu dikcoaHomy CR 117151 KOpeKTHOTO MOPIBHAHHSL.

PSNR (Peak Signal-to-Noise Ratio): Kmacuuna merpuka, mo 0Oa3yeTbcs Ha
CepelIHbOKBAAPATUYHIA noMuill. BoHa po0pe mnoka3ye TOYHICTh BIJHOBJIEHHS
CUTHAJy, aJIe 4aCTO HE KOPEJIO€ 3 BI3yaJIbHOKO AKICTIO, OCKUIBKU OJTHAKOBO MITpadye
BC1 IOMUJIKU HE3aJIEKHO BiJ] KOHTEHTY.

SSIM  (Structural Similarity Index): Merpuka, po3poOneHa ajsg OLIHKH
CTPYKTYpPHUX 3MIH (ACKpaBICTb, KOHTpPACT, CTpyKTypa). BoHa kpaimie Biamosinae
mojcbkoMy 30py, Hik PSNR, ane Bce me mae oOMEXEHHS MPU OIIHIN CKJIAJHUX
TEKCTYPHUX CTIOTBOPEHb.

LPIPS (Learned Perceptual Image Patch Similarity): HoBitHa merpuka, 1o
BUKOPUCTOBYE TIMOOKI 3ropTKOBI HelpoHHI Mepexi (Hampukiaa, VGG, AlexNet),
HaBUCHI HAa BEJIMKUX Habopax gaHuX. BoHa BUMIipIO€ "MepIienTUBHY BIJICTaHb'" MiX
300paXEHHSIMH, IMITYIOUH COpUHHATTS moauHd. Huxkui 3Hauenns LPIPS Bkasyrotsb
Ha Kpanty sKicThb. L[ MeTpuka € kputuuHo BaxxsmBoro aiist orinku FIC, ockinbku nien
METO/I CTBOPIOE Bi3yalIbHO IPUEMHI, alieé MAaTEMaTUYHO HETOYHI aeTani [5-9].

AHaJi3 pe3yJbTaTiB eKCNepUMEHTAJIbHOIr0 aocaimxkeHns. (s TecTyBaHHS
Oyno BiIIOpaHO TpuU TUOM 300pakeHb po3mipoM 512*512  mikceniB, sKi
MPEICTaBISIIOTh Pi3HI KJIACH Bi3yallbHOT iHPOpMAILii: TEKCTYPY, MEIUYHY A1arHOCTHUKY
Ta aepo(OTO3MOMKY.
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Puc. 1. lernsana xnanka. Opurinanbae 300paxenns, crucuyte JPEG, ctucayrte
JPEG2000

Puc. 2. llernsna knaaka. OpuriHaibHe 300pakeHHsl, 300paxeHHs ctucHyte FIC

[Tepmmm o0'ekToM aHamizy crana ¢oTtorpadis METIASHOI CTIHU — iAcaTbHHMA
MPUKIIA]] 300paKeHHS 3 BUCOKHM CTyIeHeM camonoAioHocTi. KoedilieHT cTHCHEeHHS
cknaB 6,5:1 (Puc 1, 2). Pe3ynbratu BUSIBUJIMCS HEOUYIKYBAaHUMH 3 TOUYKH 30Dy
KJIacHYHUX MeTpuK. 3a mokazHukamMu PSNR ta SSIM yci Tpu MeToau nokaszaiu JIyxe
Oomu3pki pesynbTate (pizHunsg B Mexax 2,4% nns PSNR ta 2,1% s SSIM).
TpanuiiiiHi METPUKHU HE 3MOTJIM BUSIBUTU CYTTEBOI Pi3HUII B sIKOCTI. OTHAK METpHUKa
LPIPS Ta Bi3yasbHUH aHami3 MOKa3aJld KapAMHANbHO 1HIIY KapTuHy. FIC
poJieMOHCTpYyBaB Haikpamuii pesyibtar (LPIPS = 0.0854), Bunepeausmm JPEG
(LPIPS = 0.1352) na 58% Ta JPEG2000 (LPIPS = 0.1067) na 25%. Bizyansuo FIC
30epir YITKICTh MEX LEIJIMH Ta TEKCTYpPY, MIHIMI3yBaBIlIK CIOTBOpeHHs. HaromicTh
JPEG npoaeMOHCTpyBaB UiTKO BUpaxeHy OJIOKOBY cTpykTypy 8*8, a JPEG2000 —
3HaYHY pO3MHTICTh. Lleli KeWc SCKpaBO JAEMOHCTPYE IOTEHIaT (PpaKTaIbHOTO
CTUCHEHHS i1 300pa)X€Hb, IO MICTATh MOBTOPIOBaHI MaTEpHH, sIKI €(PEKTUBHO
OMUCYIOThCS aIHHUMHU TIEPETBOPEHHSIMHU. MeauuyHi 300pakeHHsS BUMAararoTh
MaKCUMAaJIbHOT TOYHOCTI 30€pEeKEHHs JeTajie, OCKUIbKM apTe(akTh MOXKYTh
MPU3BECTH JJO TOMUIIKOBOTO Aiaruo3y. I1pu ctucuenni 3 CR 5,2:1 curyariis 3minmiacs
Ha KopHucTh ctanaapTHux MeroniB. Tyt JPEG2000 noka3aB Hailikpalii pe3yJbTaTH 3a
Bcima mapametrpamu (PSNR = 47.20 nb, SSIM = 0.9900). FIC cytTeBo moctynuBcs
KOHKypeHTaM: ioro nokasHuk PSNR 0yB na 15-17% ripmmm 28, a 3Hauenus LPIPS
(0.0383) 6yno maitke B 6 pasiB ripmum 3a JPEG (0.0056). Xoya asis 10AChKOTO OKa
pi3HuL Oyja HEe TaKkoK KPUTHYHOO, K BKasyBanu uudpu, FIC cTBopuB momiTHi
OsiokoB1 aptedakTu Ha rpamieHTHUX Tnepexonax30. Lle mosCHIOEThCS TUM, IO
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PEHTIeHIBCbKUN 3HIMOK MICTUTh MEHIIIE CaMOIOJIOHUX €JIEMEHTIB, SKI MOXHa
e(heKTHUBHO 3aK0yBaTH Yepe3 (ppakTaibHi IepeTBopeHHs. AepodOTO3HIMKI HaCHUYEH]
ApiOHUMU, XaOTHUHUMU JCTANISIMU, 110 € CKJIaJHUM BUIPOOYBAaHHAM AJis OYy1b-IKOTO
anroput™my. Ilpu CR 5,2:1 wegonmiku FIC mnposBuiucs waiiroctpime. Yepes
BUKOPHUCTaHHA (pikcoBaHMX paHroBux OJokiB (y maHomy Bumaaky 8*8, FIC ne 3mir
aJIeKBaTHO BIATBOPUTH JpiOHY CTpyKTypy JnaHamadTty Ta OyaiBenb. 3MEHIICHHS
o5oky 4*4 mpusBeno 0 70 KPUTHYHOTO 3pOCTaHHS po3mipy (aiimy. B pesynbrari,
LPIPS nna FIC (0.1653) OyB Ounbin HiX yABiul ripmmm 3a nokazuuk JPEG (0.0771).
BizyanbHo 300pakeHHs MMiciisl GpaKkTaabHOTO CTUCHEHHS BTPATUIIO 1HPOPMATUBHICTh
y IpIOHUX JIeTalsIX, 0 € HEMPUITYCTUMHM JIJIs 33]1a4 AUCTAHIIIITHOTO 30H/1yBaHHS.

BucnoBku. EQEKTUBHICTh CTHUCHEHHS KPUTHUYHO 3aJICKUTh BIJ XapakTepy
300pakeHHs. dpakranbHe CTUCHEHHS IOKa3ajo HaWKpally NepLEenTUBHY SKICTb
(Burpam y LPIPS no 58%) Ha 300paskeHHSIX 3 BUCOKOIO CaMOIIOI0HICTIO, ajie 3HAYHO
noctynuiiocs crangapram JPEG/JPEG2000 na 300paxeHHsIX 3 JpiOHUMH ASTAISIMH Ta
YITKUMH MeXaMmH. ['0J0BHOIO mepemKkoao0 s BrpoBamkeHHs FIC 3amummaerbcs
acHMeTpis Yacy: HaJ3BUYaitHO MOBUIbHE KOTyBaHHS POOUTH MOTO HEMIPUAATHUM JIJIS
peanbHOro uacy, toal sk JPEG 3anumiaerbcs niaepoM 3a MIBHIAKICTIO. TpaauuiiiHi
Metpuku (PSNR, SSIM) € HegocTaTHIMH JjIsi TIOBHO1 OILIIHKH SIKOCTI BiJIHOBJICHHS,
0COOJIMBO MpU MOPIBHAHHI METOJIIB 3 PI3HOIO MPpUPOI0I0 apTedakTiB. BnpoBamxeHHs
HelipoMmepexeBUx MeTpuk Tuiry LPIPS € HeoOX11HUM KpOKOM 17151 KOPEKTHOT'O aHAITI3Y
cyyacHuX aiaroputmis. Xouda FIC He cTaB MacoBUM CTaHIapTOM depes3 '"3ajekXHICTh
Bin nuisixy" (path dependence) ta gominyBanHs exocuctemu JPEG, ¥oro 6a3oBi
MIPUHITUITN 3aJTUIIAI0THCA aKTYyalIbHUMH B CYMDKHUX TaTy3X KOMITHOTEPHOTO 30py Ta
TeHEpaTUBHOTO MOJIETIOBaHHA. TakuM 4YMHOM, BHOIp METOAY CTHCHEHHS Mae
0a3zyBaTUCS Ha 4YITKOMY pO3yMiHHI BHMOI KOHKDPETHOI MPHUKIATHOI 00JacTi,
BPaxOBYIOUM HE JIHIIe KOe(]IIiEHT CTUCHEHHS, ajie ¥ MPUPOy Bi3yalbHUX JAaHUX Ta
cnenu@iky cipuiHATTA apTedakTiB KiHIIEBUM KopucTyBaueM [10-14].
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OIITUMIBALIA HPOAYKTUBHOCTI
BEB3ACTOCYHKIB ITPU IHTEI'PALIIl CEPBICIB
HITYYHOI'O IHTEJIEKTY B PEXKUMI PEAJIBHOTI'O
YACY

Hikoaaenko B'auecaaB OuekciioBuy,
MaricTpaHT
XapKiBChKHMM HAIllOHATBLHUM YHIBEPCUTET PaTi0CICKTPOHIKU, YKpaiHa

HaykoBuit kepiBHUK:

Pynenxo [diana OnexcanapiBHa,

KaHJI.TEXH.HAaYK, TOLEHT Kadeapu iHPOpMaTHKH,

XapKiBChKHI HALlIOHAJIbHUN YHIBEPCUTET PalOCIEKTPOHIKH, YKpaiHa

CrpiMKe BHpPOBAKEHHSI CEpPBICIB IITY4HOro iHTENEKTy (Al) y BeOG3acTocyHKH
CTBOPIOE HOBI BHUKIMKH JJIA apXITEKTypH, MACIITa0OBAaHOCTI Ta 3a0e3MeyeHHs
CTaOUIbHOI MPOAYKTHUBHOCTI CHCTEM Yy pEXHUMI peasbHOro uvacy. Ha BiaMiHy BiJ
TpaauiiitHux BeOmiatdopm, e 3arpumka y 200-300 Mc € npuidHATHOIO, 1HTErpallis
LLM-monene#t, cepBiciB KOMIT IOTEPHOTO 30py Ta aHATITHKUA MOTpedye MiHiMizallii
JATEHTHOCTI, 3JJaTHOCTI 10 0OpOOKM MOTOKOBUX JaHUX Ta €(PEKTUBHOI IapajeabHOl
iHTerpari 3oBHimHIX API [1].

AHamni3 mpeAMeTHOI o0O0JacTi TMoKa3ye, 10 BHUOIP apXITEKTYPHOTO CTUITIO
Oe3rmocepelHbO BIUIMBAE HAa MOXKJIUBICTH ontumizamii Al-B3aemomii. MoHomiTHI
apXITEKTYpU XapaKTEPHU3YIOThCA BHCOKOIO 3aJIEKHICTIO MOJIYNIB 1 MOTPeOyOTh
MOBHOTO TyOJIOBAaHHS 3aCTOCYHKY JJIsi MacIITaOyBaHHs, 110 YCKIAIHIOE poOOTY 3
pecypcomictkumu  Al-mporiecamu. MikpocepBicu 3a0e3neuyroTh 1300 Al-
KOMITIOHEHTH, JO3BOJISIIOYM MacIITa0yBaTH ii HE3aJeKHO Ta 3aCTOCOBYBATH Pi3HI
TEXHOJIOT1UHI CTEeKHU. Serverless-miixiJ moJyierurye oOpoOKy MIKOBUX HABaHTAXXEHb,
oJHaK cTpaxaae Bia cold start Ta oOMexeHb Ha TPUBATICTh BUKOHAHHS (YHKIIIH, 110
KPUTHUYHO Y CTPIMIHTOBHX CLEHAPIsX.

Y Be03acTOCYHKaX PeaIbHOTO Yacy KIOYOBUM € BUOIp TPOTOKOMTIB 3B’ 513Ky. REST
API 3pyunwuii Ta yHiBEepCcalbHHM, ajie Ma€ HAKJIa/IHI BUTPATH HA BIKPUTTS 3’ €THAHHS
Ta HE MATPUMYE MTOTOKOBY nepenady. WebSocket 3a6e3neuye mocTiitHUN Ty TIIEKCHUIMI
KaHajJ 13 MIHIMAQJIBHOIO 3aTPUMKOIO, IO POOUTH HOro omtuMaibHUM i1 LLM-
CTpIMIHTY Ta CcHCTeM KoMl otepHoro 3opy. gRPC nemoHcTpye HaliMmeHIi
TPAHCIIOPTHI BUTpPATH Ta €()EKTUBHY poOOTy 3 OIHAPHUMHU JAHUMH, OJHAK PIAKO
BUKOPUCTOBYETHCS O€3MOCEPEIHBO Y Opay3epi uepe3 0OMEKEeHHS MIATPUMKH [2].

VY Tabmuui 1 HaBeneHO MOPIBHSUIBHY XapaKTEPUCTUKY MEXaHI3MIB 1HTErpaiii,
aZanToOBaHy 3 MaTeplany JTOCHIIKEHHS.
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Tabauus 1 — XapakTepucTUKU MEXaHi3MiB 1HTerpaillii Be63acToCcyHKiB 3 Al-

cepBicaMu
MexaHizm Tun 38’ 513Ky Crpiminr | 3arpumka CkaaaHicTb
REST API | 3anuT—BignoBiasb Hi Cepenns Husbka
WebSocket | [ocriitaunii gymaexc Tax Huzbka Cepenns
gRPC [ToBHOAYIIIEKCHUI Tak Jlyxe Hu3bKa Bucoxka

BaxxnuBUM acmieKToM € onTUMI3allisl 3aTPUMKH 1] 4ac B3aemoii 3 Al-mMoensimu.
OcCHOBHI JpKepena JIATEHTHOCTI — TPHUBAJIICTh OOYHMCIEHb MOJIENI, cepiai3allis
BEJIMKUX 00’€KTIB, MEPEKEB1 3aTPUMKH Ta KOHKYPEHIlS MIIKIIOYEHb Y CHCTeMax
peanbHOro 4yacy. EQEeKkTUBHUMHU TEXHIKAMU 3HUKEHHS 3aTPUMKH € 3aCTOCYBAaHHS
ACUHXPOHHOI apXITeKTypH, TMOINEpPeaHE KEIIyBaHHA pEe3yJIbTaTiB, BUKOPUCTAHHS
opokepiB nosimomiens (Kafka, RabbitMQ, NATS), nokansna oOpoOka Ha edge-
cepBepax Ta pO3JLICHHS CEPBICIB 32 TUTIOM HaBaHTaXeHHS [3].

[aTrerpamisa pizaux tuniB Al-cepBiciB — LLM, KoMl IOTepHUN 31p, aHATITHKA,
pPEKOMEHJAlIHI CUCTEMU — TOTpedye ypaxyBaHHS IXHbOI OOYMCIIOBAIBLHOL
CKJIaJIHOCTI Ta ocobyuBoCTel nepenaui nanux. LLM-mozeni BUMararotb mOTOKOBOT
JOCTaBKM YaCTKOBUX PE3YJIbTaTIB, IO MOKPAIye€ KOPUCTYBAIILKHUI JTOCBIJ HABITh 3a
BHCOKO1 3arajbHO1 TPUBAJIOCTI TeHepailii. Mojieni KoM I0TEpHOTO 30py CTBOPIOIOTH
BHCOKE HaBaHTA)XCHHS Ha MEPEXKY depes mepeaady 300pakeHb, TOMY ONTHMAIBHIM €
riOpuIHUN TAX1] 13 4aCTKOBOIO 00pOOKOI0 Ha KIIi€HTI abo edge.

[IpoBenenuit aHami3 MiATBEPDKYE, IO HAWBUILY MPOAYKTHBHICTH 3a0e3nedye
KOMOIHOBaHa ctpaTteris: Bukopuctanus WebSocket nist crpiminroBux Al-B3aemosii,
MiKpocepBicHOT  13oJsamii  Al-momynmiB,  TOPHU30HTaJIBHOTO  MacIHITaOyBaHHS
1H(pacTPYKTYpH Ta ONTUMIBAIT JAHUX TIepe] iX nepenayeto 10 mozenei. [loennanns
IUX TIIXOJIB JI03BOJIsiE CTablII3yBaTd poOOTY BEO03aCTOCYHKY Ta MiHIMI3yBaTu
3aTPUMKY HaBITh Ha MIKOBUX HABAHTAXKCHHSIX.
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JOCJIILIKEHHSI METOAIB ONITUMI3ALIII
BUCOKOHABAHTAKEHUX ITPOEKTIB

Ogeiinuk Muxaiisio Bosiogumuposuy,
MaricTpaHt
XapKiBCbKHI HallIOHAIBHUN YHIBEPCUTET PaJl0CICKTPOHIKY, YKpaiHa,

HayxoBwuii KepiBHHK:

Beuipceka Ipuna JIMutpiBHa,

KaH/.TeXH.HayK, JIOLEHT Kadeapu iHPOpMaTUKH,

XapKiBChKHMM HAIllOHATBLHUN YHIBEPCUTET PaTi0CICKTPOHIKU, YKpaiHa

CyuyacHa mudpoBa iHPpPACTPYKTypa CTUKAETHCS 3 €KCIOHEHIIIMHUM 3pOCTaHHSIM
HABAHTAXKEHHS, JI€ TPAAMIIINAHI CHHXPOHHI MIAXOAU 10 OOpOOKHM 3alMTIB CTaIOTh
HeedexTuBHUMH. [[7151 BUCcOKOHaBaHTaxkeHuX cucteM (high-load) kpuTuuHo BaxxiuBUM
€ 3a0e3nedyeHHs TMOKAa3HUKIB sSKOCTI oOciyroByBaHHs (QoS) B  ymoBax
HernependauyBaHoro Tpadiky. [lpu iboMy BUKOPUCTaHHS CepeAHIX 3HAYEHb 3aTPUMKHU
(Average Latency) € MOMHJIKOBHM, OCKIJIBKM BOHO IPUXOBY€E peajibHI MPOOIEMU Y
«JIOBFOMY XBOCTI» PO3IOALILY; 00'€KTUBHY KapTHUHY JAIOTh JIMIIE MPOLIEHTHWI p9S Ta
p99 [1].

[IpoBeneHuii anani3 mpeaMETHOI 00JacTl 03BOJIMB BUAUIMTH KJIIOYOBI BEKTOPHU
onTUMI3allii: Tepexii M0 AacCHHXPOHHOI OOpOoOKH, omTHMI3allis KII€HT-CepBEPHOL
B3a€MO/IIi Ta TOPU3OHTAJIbHE MacIITaOyBaHHS.

Y KOHTEKCTI apxiTekTypu B3aemonii, Tpanuuiiauii REST API mpoBokye
npoOiemMu HaamumkoBoi (over-fetching) ta Hegocratupoi (under-fetching) BubGipku
JaHUX, 110 MPU3BOJUTH JO HEPAIIOHATLHOTO BUKOpPUCTaHHS Mepexi. EdexTuBHUM
pimeHHsM € BukopuctanHs GraphQL, skuii 103BOJIss€ KIIIEHTY TOYHO BHU3HAYaTH
CTPYKTYpy HEOOXIJIHUX JaHHX, XOYa 1€ 1 CTBOPIOE JOJATKOBI BHUKJIMKH IIOJ0
KEIIyBaHHsA[2].

Hns oOpobOku ¢doHoBUX 3aBaaHb y cepeaoBuili Node.js/Nest.js KpUTHYHO
BAXKIIMBUM € pO3MEXYyBaHHS 1HCTpyMeHTIB. Redis Pub/Sub 3abesneuye HU3BKY
3aTpUMKY, aje mpaiftoe 3a npuHimunoMm «fire-and-forget» (edemepHi moBiTOMICHHS),
[0 € HENPUIYCTUMUM JJIsi KPUTUYHUX Oi3Hec-mpolneciB. [ rapaHTOBaHOTO
BUKOHAHHS 3aBJaHb JOUUIBLHO BHUKOPHUCTOBYBaTHM dYepru Ha 0aszi BullMQ, sxi
3a0€3Meuy0Th MEPCUCTEHTHICTh Ta HAAIHHICTH[3].

[TopiBHsTPHA XapaKTepUCTHKA IUX M1IX0/I1B HaBeneHa y Tabmuiii 1.

Taoauus 1. [lopiBasaas Redis Pub/Sub ta BullMQ

XapakTepucTuka Redis Pub/Sub BullMQ

OcHOBHa CYTHICTh IToBimomsienns (Message) 3aBnanns (Job)

[lepcUCTEHTHICTh Hi Tak
I'apanris Hi (At-most-once) Tak (At-least-once)
JIOCTaBKH
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MexaHi3m Publish/Subscribe Yepra FIFO/LIFO
Cuenapiit
3aCTOCYBaHHS

CrosilieHHs B peanbHoMy 4aci | Kpurtuuni ¢poHOBI 3a1a4i

OxpemuM BuksinkoMm € 61okyBanHs Event Loop y Node.js npu Bukonanni CPU -
bound omnepariiit (06poOka 300pakeHn, Kpunrorpadis). BupimeHHsIM € BAKOPUCTAHHS
Worker Threads, siki 103BO/ISIOTh BUHECTH Ba)KKi OOYMCIIEHHS B OKpPEMI IMOTOKH, HE
6s10kyroun 00poOKy BxigHUX I/O 3anuTiB.

Jlns 3a0e3medeHHsT MaciITabOBaHOCTI pPo3pobJieHa apxiTekTypa mnepeadadae
BukopuctanHs Docker ta Nginx mng OanancyBaHHS HaBaHTakeHHs. KirouoBoro
npakTuKoro € po3auieHHs: API-cepeepa ta BopkepiB (Workers) y pi3Hi KOHTEHHEpPH,
10 J03BOJISIE HE3AJIEKHO MACIITa0yBaTH PECYPCH 3aJ€KHO Bl TUIY HAaBAHTAKCHHS
(HTTP-tpadik abo uepra 3aBaanb)[4].

BucHOBKM TOCITIKEHHS M ATBEPKYIOTh, III0 KOMIUJIEKCHA CTPATET1s, sIKa MOETHY€E
GraphQL nnsa ontumizauii Mepexi, BullMQ nns HamiiiHOI acHHXpOHHOT 00pOOKH Ta
TrOPU30HTAJIbHE MacIITa0yBaHHS apXITEKTYpH, 3a0e3neuye cTadlIbHy poOOTy CHUCTEMU
Ta HU3bKY 3aTPUMKY Ha piBHI 99-ro NpoLeHTHIIA.
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JOCJIJI)KEHHSI HEUPOHHUX MEPEX JIJI51
I'EHEPYBAHHSA 306PAKEHD 13 BPAXYBAHHAM
BUAIJIEHUX OB'EKTIB
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Marictpanrt, ctynent rpynu KHCII-22
Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

AHOTAIIA

VY crarTi mpeAcTaBieHO JOCHIKEHHS IIJIXOAIB 10 TeHepallii 300pakeHb 13
ypaxyBaHHSIM BUIJICHUX 00’ €KTIB B YMOBaX OOMEXKEHUX O0UHCITIOBATIBHUX PECYPCIB.
OcHoBHY yBary mnpuiijieHO Iu(y31iHUM MOJENSAM Ta JIETKOBaroBUM MeXaHi3MaM
YMOBJICHHSI, K1 320€3M€UyI0Th TOUHE CEMAaHTUYHE BIATBOPEHHS TEKCTOBHX IT1KA30K 1
nplopuTH3aIlito BUOpaHux 00’ €KTiB. 3anMpONOHOBAHM MiAX1]1 Iepeadavae BKIIOUCHHS
iH(popManii npo 1IbOBI 00 €KTU 10 MPOCTOPY YMOB MOJENI 4epe3 KaTeropiajbHI
O3HaKM Ta MEXaHI3MH BaroBOi yBaru, a TaKOX BHUKOPHUCTAHHS aJalTepiB Mayoro
Macmtaly (LoRA/Adapter) 1 yacTkoBOro JOHABUAaHHS KJIIOUOBMX IIapiB. JlogaTKoB1
ONTUMI3ZAIIMHI METOJY, TaKli SIK KBaHTHU3allisl, OATYMHT 1 KEIIyBaHHS, J103BOJISIIOTH
CYTTe€BO 3MeHIIUTH criokuBaHHA GPU-mam’sTi Ta yac iHpepeHcy 0e3 MOripiieHHs
SIKOCTI TeHepartii.

ExcniepuMeHTanpHa OIIHKA MPOBEJEHA 3 BUKOPUCTAHHSAM DPI3HUX KOHQITYypariin
mudy3iMHUX MoJleNiell 1 cTpaTerii yMOBHOI TeHepalii Ha Habopax gaHuX i3
TEKCTOBUMH OINKMCAMH Ta MO3HAYCHUMHU LUTLOBUMH 00’ ekTamu. [lopiBHsUIIbHMI aHAITI3
MOKa3ye€ MIBUIIEHHS TOYHOCTI BIAMOBITHOCTI MPOMIITaM, KOPEKTHOCTI BiTBOPEHHS
00’€KkTiB Ta €EKTUBHOCTI BUKOPUCTAHHS PECYPCIB IS KUTBKOX BapiaHTIB 00’ €KTHO-
OpIEHTOBAaHUX reHepaTUBHUX pipeline’is.

Pe3ynbpTatomM MOCHIIKEHHS € CTBOPEHHS €KCIEPUMEHTANbHOI CUCTEMH YMOBHOI
reHepaiii 300pakeHb 13 MPIOPUTHU3AIIEI0 O0’€KTIB, M0 3a0e3neuye MOXKIUBICTD
CUCTEMHOTO TMOPIBHAHHS apXITEeKTypHUX pIIIEHb, CTpaTeriii HajJalTyBaHHS Ta
KOMITPOMICY M1 SIKICTIO 1 BUTPaTaMy OOUHCITIOBAIbHUX PECYPCIB.

Kuro4oBi ciioBa: reHepaTUBHI HEMPOHHI MEpeXki, YMOBHA IeHepallisi, KOHTPOJIb
00’€ekTiB, MU(y3iitHI MOJIEN1, BIANOBIHICTh IPOMIITY, ONITUMI3aLlis PECYPCIB.

Beryn

['enepartiss 300pa’keHb 32 TEKCTOBHM OITMCOM € OJIHMM 13 KJIIOUOBHX HAIPSMIB
Cy4acHOTO MITYYHOTO IHTEJIEKTY, OCKUIBKH MOEIHYE PO3YyMIHHS TMPHUPOAHOI MOBHU 3
BHCOKOPIBHEBOIO CEMAaHTUYHOIO PEKOHCTPYKIIIEIO Bi3yalbHOI clieHn. He3Baxkarouu Ha
3HAYHUN TIporpec y Mojensx audysii Ta TpaHchOopMepHUX apXiTEeKTypax, mpoodsema
TOYHOTO MEepPeIaBaHHs 3MICTYy TEKCTOBOTO 3alUTY 3AJIMIIAETHCS aKTyallbHOO. [CHYOU1
CUCTEMH JAEMOHCTPYIOTh UYTJIUBICTh 10 (POPMYIIIOBAHHS MiJIKa30K, HEMOCIIIOBHICTh
IpH CKJIQJHUX CIEHaX, OOMEXEHHH KOHTPOJb HAaJ MPOCTOPOBOIO KOMIIO3HIIIEIO,
BUJIUICHHSIM KJIFOYOBUX OO’€KTIB Ta CTHJIEM, a TaKOXX TPYAHOIII 31 CTaOUIBHICTIO
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iH(pepeHcy. Lle oOmexye eheKTUBHICTh BUKOPUCTAHHS TaKUX MOJENEH y TpodeciiftHrX
Ta BUCOKOTOYHHX CI[CHAPIsAX.

CydJacHl maxoau MepeBaXHO 0a3yIOThCS Ha BEJIMKHUX TEKCTOBUX CHKOJIEpax Ta
MeXaHi3MaX yBard, MpOT€ BOHU YaCTO HE BPAaXOBYIOTh CTPYKTYPY TEKCTY, MOPSIOK
CJIiB, KOHTEKCTHI 3aJIe)KHOCTI Ta Bary KJIIOYOBUX MOHATH. BIACYTHICTP MEXaHI3MIB
aJanTUBHOI TIEpEeBIpKU a00 yTOUYHEHHS CEMAHTUKH MPU3BOAUTH 10 BTPATH BAXKIMBUX
AeTaneii, HempaBUIBLHOTO BHAUICHHS O0’€KTiB Ta mosiBu apredaxtiB. Kpim Toro,
Mozem audy3ii CXUIbHI 10 HECTa0lIbHOI MOBEIIHKH MPH 3MiHI CEMIUIEPIB, IITYMOBHUX
npodiaiB 4yMd MmapaMmeTpiB guidance, a Mpolecyu JOHABUAHHS 3a3BUYail MOTPEOYIOTh
3HAYHUX PECYPCIB.

V 111if poOOTI TPOBOAUTHCS JOCHTIPKEHHS BILIUBY PI3HHUX MTapaMeTpiB reHepallii Ha
SKICTh BIJTBOPEHHS CIICHH, BHUJUJICHHS KJIIOUYOBUX OO’€KTIB Ta BIJNOBIJIHICTh
TEKCTOBOMY omucy. J{Jisi IbOro MOPIBHIOIOTHCS KUJIbKA MOJIEJCH: IBHUIKA apXITEKTypa
JUIsI OTIEPAaTUBHUX PEHJEPIB Ta MPUPOJHOTO BUTIIALY CIEH, MOTY>KHA MOJETb JUIs
CTYAIMHOT JAeTai3alii Ta TOYHOTO BIATBOPEHHS MAaTepialliB, a TaKoX po3pobiieHa
MOJEJIb, IO € TPOMIKHUM PIIIEHHAM 1 TO€THY€ IIBUIKICTh, CTAOLIBHICTD Ta IOCTATHIO
JeTani3amnlo.

OcobnuBa yBara MpUAUIIETBCS CTPYKTYPOBAHOMY ITOJAHHIO TEKCTOBHX 3allHTIB,
BUKOPHCTAHHIO HETaTHMBHUX IIiJKAa30K, HAJAIMITYBAaHHIO TapaMeTpiB CEMIUIIHTY Ta
cTalii3arlii mpoiiecy renepaiiii. MeTta JOCIIIKEHHS] — OLIHUTH, SIK P13H1 M1IX0IU J10
(dbopMyTIOBaHHS TEKCTy Ta HaJAIITYBaHHS MapaMeTpiB BIUIMBAIOTh HA CEMAaHTUYHY
BIIMOBITHICTh, BUAUICHHS 00 €KTIB 1 KOMITO3UIIIMHY IIJIICHICTh 300pakeHb, a TAKOXK
BU3HAYUTH ONTUMAJIbHI CTpaTerii BUKOPUCTAHHSA CYyYaCHUX T€HEpPaTHUBHUX MOjelen
JUTSI KOHTPOJIbOBAHOI FeHeparlii Bi3yalbHOTO KOHTEHTY.

1. ApxirekTypa Ta QyHKIiOHAJIbHI MOKJIUBOCTI

1.1 Onuc apximexmypu cucmemu

Cucrema reneparnii 300paxeHb CKJIAJAETHCSA 3 MOAYJIIB 00OpOOKU TEKCTY, yBarwu,
nudy3iiHOI TeHepalli, AeKoayBaHHA Ta noctoOpoOku [1]. Ha Bxim mnonaerscs
TEKCTOBA MijJKa3Ka, Ha BUXOJ1 (POpMyeThCsl 300paXk€HHS 3 ypaxyBaHHSIM 00 €KTIB,
KOMITO3HMIIIT Ta CTUIIO [2].

Texkct  00poONIIETbCS  €HKOAEPOM, BUAUISIIOTBCA — KJIIOYOBI  ClIOBa  Ta
BCTAHOBIIIOIOTHCS Baru JJIsl BAKJIMBUX €JeMeHTIB [3]. Bukonyerbcs HopManizallis Ta
BPaxOBYIOThCSl HETaTHUBHI IMJKA3KW JJISI TPUTHIYEHHS HeOakaHux jertaneit [4].
[Topsimok ciiB KOAYETbCS MO3ULIMHUMU BEKTOpaMH, IO JIO3BOJSE MPAaBUIBHO
MOJICTIOBATH B3a€MO3B’SI3KM 00’ €KTiB 11X mii [1].

Monynbs yBarum BHIUISE TOJIOBHI 00 €KTH Ta JETalll KOMIO3UIN, MiABUIIYIOUN
TOYHICTh CEMaHTHYHOTO BiATBOpeHHs [3]. Jdudysiitauit Mmomyns dbopmye naTeHTHE
NpEJICTAaBICHHS CIIEHW Ta IMOCTYNMOBO BHJAJSE IIyM, OaJaHCYlOUHM TOYHICTh 1
cTaOUIbHICTH [5]. JIaTeHTH NEeKOAyIOThCA y MIKCENl 1 MPOXOJATh MOCTOOPOOKY aJis
MOKpAIIeHHS! KOHTPACTY, P13KOCTI Ta SKOCTI [2].

HaBuaHHs NpoBOAUTHCS HA Mapax TEKCT—300pa)KeHHS 1 TEKCTOBUX MiJKa3Kax 0e3
300pakeHb, MPOTHO3YIOYM IIYyM 1 BHUPIBHIOIOYM CEMAHTUKY MIXK TEKCTOM 1
300paxxeHHsM [6]. CucTeMa aBTOMaTUYHO 30Mpae HOBI1 J]aHI Ta OHOBJIIOE MOAENH 0€3
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MOBHOT'O HaBYaHHS [6]. SIKICTh OIIHIOETHCS 3a BIAMOBIAHICTIO TEKCTY Ta 300paKEHHS,
HASIBHICTIO KJIFOYOBUX 00’ €KTIB 1 KOMIO3UITIHHOIO y3roKeHICcTIO [1].

. Training Subsystem
Text Processing

T Learnin
Normalization \ J

Automatic Retraining
Enhancement |

Phrase Weighting ‘

Quality Evaluation

Quality

Multi-Head Attention Assessment

Semantic

Awareness Contextual User interfaces
Transformer

Positional
Encoding

Diffusion Pixel Space
Denoising Module

Output

Decoding Image

Deconers

Puc.1.1 CtpykrypHO-(hyHKIIIOHaTBHA OJIOK-CXEMa PO3pOOJIEHOT CUCTEMU

1.2 Bumozu 00 mexHiuH020 ma npozpamHozo 3a0e3neueHH

Texniuni Bumoru: Windows 10/11 x64 ta Linux; macOS 6e3 CUDA. [lnsa
6a3oBoro iHdpepency: CPU 4 sapa, 8—16 I'b RAM, SSD. [{ns renepaiii 512x512: CPU
6—-8 anep, 321'b RAM, 50+I'b SSD. GPU NVIDIA 3 8-12I'b mis npuckopeHHs,
24+ 1B npna maBuanHsA Ta BHCOKOI TouHOCTI. SSD nmo 100I'b s nanmx 1 Kemns;
Mepeka NoTpioHa JIMIIE MPU 3aBaHTaXKEHH1 MOJIEIIEH.

[Iporpamui BumMoru: Python 3.10-3.12 y i3omboBaHOoMy cepenoBuii, Torch,
NumPy, 6i161i0Tekn 00poOKU 300pakeHb Ta Bizyauizallii; BeO-iHTepdeic 3a moTpeou.
st GPU — cywmicHi apaiisepu, CUDA Ta cuDNN. JlogaTkoBi 1HCTpYMEHTH 301pKU
s Windows/Linux 3a moTpeOu.

Pexxumu po6otu: CPU-indepenc 6e3 GPU; GPU mpuckoproe renepariiito;
HaBUaHHS Ha 300paXCHHSIX MOTpeOy€e BEIMKOI BiJeoraM sTi; TEKCTOBE JIOHABUYAHHS
MoxBo Ha 6azoBomy GPU a6o CPU. [1oTpiOHI mpaBa Ha 3aMycy B KATAJIOTH BUBOLY,
KOHTPOJIbHI TOYKH 1 )KypHAIH.

BcranoBnenns Tta migTtpumka: [3ompoBane  Python-cepemoBuiie, cymicHi
016moTexu, nepesipka GPU Ta apaiiBepiB, IOYaTKOBHUM TECT 1H(PEPEHCY, MiATOTOBKA
naHuX Juis HaB4yaHHA. CucTeMa MOXKe MpartoBaTH OdJaiiH IiCis 3aBaHTaKCHHS
MOJIeJIeH; IHTerpallis 3 CEpBicCaMu — MPU MEPEKEBOMY JIOCTYIIL.
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1. 3 ®yHKIioHAJ CUCTEMU

Cucrema Hamae JOKaIbHHM BeO-iHTep(dec s KepyBaHHS TEHEpaIli€ro
300paxeHb. OCHOBHUM MapamMeTp — CTPYKTYPOBAHMI TEKCTOBUH 3amuT (00’ €KT, i,
CepeNOBHILe, OCBITICHHS, CTHJb), II0 (QopMye IUTCHY Kommosuiito. HerartusHi
MiKa3K1 Ta IPeceT 3ano0iraroTh apredakraM, CIOTBOPEHHSAM 1 HeOaXaHUM CTUIISIM.

KopuctyBau moxe oOupatu mnpodinab TeHepalii BiJ IBUAKOTO €CKi3y 0
BHCOKOJIETATI30BAHOTO 300payKEHHs, 1110 BILIUBA€E HAa TIHOWHY AUQY3ii, TEKCTypH Ta
MikpoeTtam. CeMIiep KOHTPOJIOE IITyM, KOHTYPH Ta Pi3KiCThb, a MapaMeTp «TeKCTOBa
CYyBOPICTh» OaJlaHC MDK BIAMOBITHICTIO 3alIUTy 1 MPUPOJAHICTIO ciieHU. [loyaTkoBe
36pHO Ta KUIBKICTh aJbTEPHATHUB 3a0€3MEeUyl0Th BIJITBOPIOBAHICTh 1 BapiaHTH
KOMITO3HIIIA.

Cucrema aBTOMAaTUYHO HAJAIITOBYE AWQY3iiiHI KPOKH, IIyM, acmekT KaJapy Ta
CWJIy BIJIOBIJHOCTI TEKCTY, a MICJS TeHepallii MO)KHa 3aCTOCYBaTH IMOCTOOPOOKY
KOHTPACTY 1 PI3KOCTI JIJIsl 3aBEPUICHOCTI Kapy.

2. Pe3yabTaTn

JInst OIIHKK BIUIMBY TEKCTOBOIO 3alMTy Ha TEHEpalilo 300pakeHb MPOBEICHO
€KCIIEpMMEHTH Ha MPUKJIaAl KIH40oBOro cioa «golden retrievery. IlopiBHioBamucs
MPOCTU OMHUC O0’€KTa Ta CTPYKTYPOBAaHMU KOMITO3ULIIMHHMI 3amuUT, 10 BKJIIOYAB
00’ €KT, J1110, CEPEIOBHUILE, OCBITIEHHS Ta CTUJIb, IPHU CTAIMX MapaMeTpax reHeparii —
KUIBKICTh BapiaHTIB, aJITOPUTM BUOIPKH, pECKeill Ta movaTtkose 3epHo [1], [6].

Pe3synbpratu mokasanu, 10 CTPYKTYPOBaHMM 3alMUT 3HAYHO IMIIBUILYE TOYHICTH
BIITBOPEHHS CLIEHU — TOJOBHUI 00’€KT pijlie o0pi3aeThes, pakypc CTabUIbHUM, a
KOMITO3MIIIIHI TOMUJIKUA (TIEpEKpUBAHHS €JIEMEHTIB, HaJAMIpPHE TMIJICUJICHHS TJa)
smeHmytoTbes [2], [3]. st mogaTtkoBoi ctabimizamii BUKOPUCTOBYBAIUCS HETaTUBHI
TEPMIHU Ta TEMATUYHI OOMEXEHHS ISl TBAPUHHUX CIOKETIB [4].

Ak BugHO Ha 300paxkeHHAX (quBuTUCH Puc. 3.1 ta Puc. 3.2), nepiie 300paxxeHHs,
OTpUMaHe 3a MPOCTUM OMHCOM, IEMOHCTPY€E YHCIEHHI apTedakTu Ta HEOJHO3HAUHE
BIITBOPEHHSI TOJIOBHOT'O 00’€KTa — CKJIAJIHO BU3HAYWUTU, YU CIIPaBJil 3r€HEpOBaHa
cueHa Biamosigae coOami [2]. Jpyre 300pakeHHS, OTpUMaHE 3a JIOMOMOTOKO
CTPYKTYpPOBAHOI'O 3alluTy, JIEMOHCTPY€E YITKE BIiATBOpeHHs «golden retriever» y
3aJlaHOMy paKypci Ta KoMno3uiii. OCHOBHUMU (paKTOpamMu YCIIIIHOT TeHepalli CTanu
BUKOPUCTAHHA CTPYKTYpOBAaHOTO TEKCTYy, HETraTUBHUX TEPMIHIB, 301JIbIIECHHS
KUIBKOCT1 aJIbTEpHATUB, CTa0lIbHI MapaMeTpHu PECcKeillly Ta alroputMmy BHOIpKH, a
TaKoX (pikcoBaHe movyaTkoBe 3epHO [3], [5].
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Sz S T c

Puc.2.1-2.2. 3reHepbBaHi 06p>1<eHH>1 peHBepa

Jani Oyio mpoBeieHO NOPIBHIHHS TpbOX Mojeneit [1]:

* SD 1.5 — mBuaka apxiTeKkTypa JJisi TOYHOTO BIATBOPEHHS TEKCTOBOTO 3MICTY
IIpU MiHIMaJILHOMY Yacl TeHepallii;

* SDXL — notyxHa MOJeNb JJIs JIeTadbHOI 00pOOKHU CBITIIA, TIHEH 1 MaTepiaiB;

* po3pobIIeHa MOJIeNIb — OINTHMI30BaHa cUcTeMa JJis 30aJaHCOBaHOI IIBUKOCTI,
cTaOUTBHOCTI Ta JeTali3arlii pe3yJIbTaTiB.

Jlnst kimbKicHOT orinkm 3actocoByBaimu CLIPScore, mo mopiBHIOE CeMaHTHYHI
BEKTOPU TEKCTYy Ta 300pakKeHHs, MO3BOJISIOUM OINHIOBATH BIiJIIMOBIIHICTH 3MICTY
HE3QJIC)KHO B TOYHOTO TikcenmpHOTO 30iry [1], [6]. AmHami3 mokasaB, IO
CTPYKTYpPOBaHUH TEKCT, HETATUBHI TEPMiHM, 30UIBIIICHA KIJIbKICTh QJIBTCPHATHB 1
cTal1IbHI MapaMeTpu — PECKEII, aCIeKT KaApy Ta (hiKCOBaHE 3epHO — MiBUIIYIOTh
TOYHICTh BIJITBOPEHHS 00’€KTa, KOMIO3WIIIHY IUTICHICTh CIIEHH Ta CEMAaHTHUYHY
Y3TOJIKEHICTh pe3yibTatiB [2], [3].

s i
Puc.2.3. 3renepoBane 300pakeHHST PO3POOJIECHOIO MOJICILITIO

.
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. ' : \ |

Puc.2.4. 3reHepOBaHe 300paxkenHst SD .5

i

Puc.2.5. 3renepoBane 306paeHH5[ SDXL

[TopiBHSIHHA TpbHOX MOJENEH MOKa3ajo PI3HI XapaKTEpUCTHKW TeHepauii [1]:
SD 1.5 — mBuakuii yac renepauii (~6,5c), BUCOKAa CEMaHTHYHA BIJMOBIAHICTh
(CLIPScore ~32,1), HaTypaibHl CLIEHH, M Ka TOHAJBHICTH 1 CTaOUIbHI (PakKTypH,
BHCOKA CTIHKICTH 710 apTe(aKTiB; oNTUMAalIbHA IS MIBUAKUX PEHIIEPIB 1 JUHAMIUYHUX
CIOXKETIB, ane MEHIII JI€TaJIbHO BIJITBOPIOE Marepiaim.
SDXL — mnoBumbHimmi (~15c), CLIPScore ~30, crymiiiHa paeramizailis, TOYHI
Marepiaiav, MIKPOTEKCTYPH; CEpeIHsS CTIAKICTh 10 apTedaxTiB;, MiIAXOAUTH IS
OPOAYKTOBOrO a00 MPOMMCIOBOTO PEHACPUHTY, YYTIMBa IO HaJalllTyBaHb.
Po3pob6aena mogens — mpomikauit yac (~11,8 ¢), CLIPScore ~21,9; 36amancoBana
moJjiava, MoMipHi JeTalli, cTa0lbHa KOMITO3HIIIS; CTIUKICTh 0 apTe(akTiB CepemHs;
ONTHUMaJlbHA JUIsl IHTEPAKTHBHOI TeHepalii Ta 3aBAaHb 13 KOMIIPOMICOM MIXK
MIBUIKICTIO 1 IKICTIO.

PesynbraTu ekciepuMenTy BkazaHi y Ta0mumi 3.1.
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Taboauus 3.1. [lopiBHIHHS Mofenei

XapakTepucTrka SD 1.5 SDXL Po3pobisiena Mmozeinpb
CepenHiit yac ~6.5¢ ~15.0c ~11.8 ¢
resepartii
(512x512)
Cepenns ~32.1 ~30.0 ~21.9
BIIIIOBIIHICTH
TEKCTY
(CLIPScore)
Xapakrep HatypainbHi ciieny, Cryniiina 30amaHcoBaHa
300paxeHHs M’sIKa TOHAJIBHICTD, JleTam3arnis, 1mo/1avua, MoMipHi
cTaOUIbHI (PaKTypHu | TOUYHI MaTepiaiu, neTani, cTadiabHa
MIKPOTEKCTYPH KOMITO3HUIIisT
CriiiKicTh 70 Bucoxa Cepenns Cepenns
aptedaxTiB
Haiixparnri [IBuaki peHaepw, IIponykToBa bananc mBuakocTi i
cleHapii JTWHAMIYHI CIICHH, 31OMKa, SIKOCTI1, IHTEpaKTUBHA
BUKOPHCTAHHS HaTypaJibHI MIPOMHUCIIOBA reHeparis
CHOXKETHU SIKICTB, CIICHU 3
MIKPOTEKCTYpaMu
THOoB1 HEIOIIKHA Meniu BupasHi I1oB1IBHICTB, MeHniira TOYHICTD
Marepiajiu Yy TJIUBICTH JI0 BIIMOBIHOCTI, HIXK Y
napameTpiB SDI1.5
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ANDROID-JOIJATOK IJ4 ®OPMYBAHHSA TA
BIACTEKEHHA 3JOPOBUX 3BUYOK I3
BUKOPUCTAHHAM ITPOBUX EJIEMEHTIB

Hicap Anapiii AHaTOMIIOBHY,
CryneHt
Jlynpkuit HalllOHAJILHUM TEXHIYHUN YHIBEPCUTET

Slmyk AHapiii AHaTONIHOBHY

JloneHt
Jlyubkuil HalllOHAJIBHUN TEXHIYHUM YHIBEPCUTET

TpekiHr 3BHYOK € OJHUM 13 KIIOYOBUX HANPSIMIB Cy4acHOTO ITHU(POBOTO
CAMOMEHEDKMEHTY. Y CYCHUIbCTBI, /1€ TEMI >XUTTS HEBIMHHO 3POCTaE, HABUYKa
HIATPUMAHHS KOPUCHUX HIOJEHHUX MPAKTUK CTa€ HEOOXIJTHOI YMOBOIO OCOOHUCTOI
e(eKTUBHOCTI. 3 OIsAAy Ha 1€ OcoOJMBa YyBara MPUIIISETECA TUPPOBUM
IHCTPYMEHTaM, 3JIaTHUM CIPOCTUTH Tipoliec (OpMyBaHHS 3BUYOK, MOOUILHUM
J0J1aTKaMm, 1110 MOEIHYIOTh HaraayBaHHs, 00JIIK IPOrpecy Ta MOTUBAIIIMHI MEXaHI3MU
[1].

[IoHATTS TPEKIHTY 3BUYOK BHU3HAYAETHCA SK CHCTEMAaTHYHE (DIKCyBaHHS
MOBTOPIOBAHUX JAiil 13 METOI aHajll3y, MOHITOPUHIY Ta BJOCKOHAJICHHA
1HIMBIAYaJIbHOI TTOBENIHKKA. Ha BiIMIHY BiJ TpaAWIIMHUX MarepoOBUX IOJICHHUKIB,
uudposi miathopmu 3a0e3Meuy0Th aBTOMATU3ALII0 JaHUX, CIPOLUIEHUH JOCTYII 110
CTATUCTUKH Ta MIiJIBUIIICHUHN piBeHb MOTHBaliitHOTO BIuiMBY. HabitTracking peanizye
BCl OCHOBHI KOMIIOHEHTHM CYy4YaCHOIO TpEKepa: CTBOPEHHS 3BUYKH, IIOJCHHE
(dbopMyBaHHS 3aB/laHb, BIIMITKY BUKOHAHHS Ta Bi3yali3ailito mmporpecy [2].

3aCTOCYHOK J03BOJIIE KOPUCTYBa4y€Bl CTBOPIOBATH OCOOMCTI 3BUYKH, OOMpATH
OaxaHWil peXKMM BUKOHAHHS Ta BIJACTEXyBaTH copmoBaHi streak-mociigoBHOCTI,
T0OTO cepii BukoHaHux nHiB. Came streak € ogHUM 13 Halle(DEKTUBHINIUX €JIEMEHTIB
reiimidikaiiii, OCKITbKM J03BOJISIE KOPUCTYBaueBl OayuTH pe3yJbTaTH BIACHOI
CUCTEMHOCTI. YCl JaHl MOAAI0ThCA y 3pYYHOMY BUTJIAJI — Y CIHCKAX, CTATUCTUYHUX
B1JIOMOCTSIX Ta €KpaHi Iporpecy.

InTepdeiic nogaTky nmodynoBaHuil Ha cTaHAapTHUX Android-kKOMIOHEHTaX, TaKuX
ak RecyclerView, CardView [3] Ta ¢parmMentu, mo 3a0e3neyye MpOCTOTY
BUKOPUCTaHHA ¥  MIHIMAJIICTUUHICTh Au3aiiHy. Lle 103BoJise  YHUKHYTH
1H(hOpMAIIHOTO TEpEeBaHTAXKEHHSI Ta CTBOPIOE KOM(OPTHI YMOBH ISl IIOAEHHOI
B3a€EMOJIIi KOpPHUCTyBada 3 JOJATKOM. 3aBIsSKW BUKopucTaHHio MoBU Kotlin
3a0e3neyeHo CTaOlIbHICTh, O€3MEeKy THUMIB 1 MIATPUMKY CYYaCHHX TEXHOJIOTTYHHX
T1TXO/TIB.

Oxpemoi yBaru 3aciayroBye aclekT reimidikaiii, ska BiAIrpae BaXXJIUBY pOJib Y
cydyacHux android-momaTkax, CHpsIMOBaHMUX Ha 3MIHY TOBEIIHKH KOPHCTyBada.
JI0JTaTOK BUKOPHUCTOBYE 0a30Bi, ane edeKkTuBHI reiMidikamiifHi MeXaHiKd, 10
MiJCWIIOITh MOTHBAlIWHUN BIUIMB 3acTOCyHKY. Jlo Takux Hamexarh streak-
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MOCTIZIOBHOCTI, Bi3yajilbHa IHJAMKALlSl MPOTrpecy, MiIpaxyHOK BUKOHAHMX JHIB Ta
MO3UTUBHI MIAKPITUIEHHS 4epe3 3MiHy IHTEepPEHCHUX elIeMEHTIB. Y MepCHeKTUBI
cUCTeMa MOke OyTH JOTOBHEHA PO3MIMPEHUMH eIeMEHTaMH TeimMidikarii — TaKuMu
AK OeHKI 3a JOCATHEHHS, PiBHI MPOAYKTHUBHOCTI, IIOACHHI a00 TH)KHEB1 YEIECHIXKI,
COLIlaNIbHI PEUTUHTH YH TIEPCOHAI30BaHI Haropoau. BnpoBamkeHHs X MEXaHI3MIB
3laTHE 1CTOTHO MIABUINUTH 3aJTy4YEHICTh KOPHUCTYBayiB, AKTUBYBAaTH BHYTPILIHIO
MOTHUBAIIII0 Ta TEPETBOPUTH B3AEMOJII0 3 JOAATKOM Ha CHCTEMHHH, IIKaBUHA Ta
pe3ysibTaTUBHUM mporiec [4].

Po3BUTOK HHM(PPOBUX CHUCTEM YINPaABIIHHA 3BUYKAMU BiJI0Opa)kae 3arajibHy
TEHJICHI[II0O JI0 TEpCOoHa3alii Ta ONTHUMi3alii MOOYyTOBHX MpoleciB. Akmo y
MUHYJIOMY POJIb TaKUX 1HCTPYMEHTIB BUKOHYBAJIU TarepoBi TaOJIMII YU 10ICHHUKH,
TO ChOT'OJIHI MOOUIbHI J0JaTKH (PaKTUYHO CTAIM YHIBEPCAJbHUMH CYIMYTHUKAMH Y
(¢opMyBaHHI TPOAYKTUBHUX IIOBEIIHKOBUX MOJIENEH. € NPUKIAJOM TOTO, SIK
TEXHOJIOT1i 3/1aTHI 3MIHIOBATU CTHJIb UTTS KOPUCTyBaya, JOMOMAaralouu MmiBUIIUTH
pIBEHb CaMOOpraHi3ailii Ta BiNOBIAAIbHOCTI.

[Icuxosoriunuid e(eKT BiJ BHUKOPUCTAaHHSA TPEKEPIB 3BUYOK Oa3yeTbcs Ha
Bi3yaJbHOMY KOHTpOJI Ta MO3UTUBHOMY MIAKpPIIJIeHHI. JlogaToK MiACWIIOE I
MEXaHI3MH 32 IONOMOT0l0 Ipa(iyHMUX 1HIAUKATOPIB NPOIrpecy, IPOCTOTH B3a€EMO/III Ta
reiimi(ikaniiHUX €IEMEHTIB, 110 CTUMYJIIOIOTh BHYTPIIIHIO MOTHBALIIO. Y PE3yNbTaTi
3aCTOCYHOK cCHpusie (OPMYBAHHIO CaMOJMCUMILIIHM Ta MOTHBAlli JO JOCSTHEHHS
JIOBIOCTPOKOBHX LILJIEH.

OTxe, 10JaTOK € €PEeKTUBHUM 1HCTPYMEHTOM HHU(PPOBOI caMOOpraHizallii, SKui
MO€EHYE B 001 (PYHKIIIOHAIBHICTD, 3pyYHICTb, TeMMIi(IKAII0 Ta MIHIMATICTUYHICTD.
Bin gemoHcTpye, sIK mporpamMHi pillieHHsI Cy4acHOCTI MOXKYTh BITUBATU HA IIOJACHHY
MOBEIIHKY JIOAWHHU, MATPUMYIOYM mpouec (HopMyBaHHS KOPHUCHUX 3BHYOK Ta
CHPUSIOYHN TIIBUIEHHIO 0COOUCTOI €(heKTUBHOCTI. Y MEPCIEKTUBI TaKl 3aCTOCYHKU
CTalOTh BAXJIMBUM €JIIEMEHTOM IU(POBOrO 310POB’Sl Ta MOBEAIHKOBUX MpakTUK XXI
CTOJITTS
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BUCTABKOBA AISIJIBHICTD BIBJIIOTEK, MY3EIB,
APXIBIB Y CYYACHOMY IHOOPMAILIMHOMY
INPOCTOPI

Kosauab Tersina BosiogumupiBHa,

KaHIHUIaTKa ICTOPUYHHX HAYK, 3aBBIILIOM,

Hamionanphna 6i6moteka Ykpainu imeni B. 1. Bepuancekoro,
Kwuis, Ykpaina

CtpiMKHil PO3BUTOK 1H(QOPMAIIHHO-KOMYHIKAIIIMHUX TEXHOJIOTIH MPU3BIB 0
TpaHc@opMarlii BACTaBKOBO1 JisJIBHOCTI COIIaIbHUX 1HCTUTYTIB, 30KpeMa, 010J110TeK,
My3€iB, apXiBiB, Kl 31HCHIOIOTh 30UpaHHs, 30€peKEHHS Ta JOCTIIHKEHHS JKEpe
HalllOHAJIbHOI TaM’siTi. Y CydyacHOMY CBITI OCHOBHI (YHKIIT MOIIMPEHHS
MaTepiaJibHUX Ta AYXOBHHUX I[IHHOCTEH, II0 HAJIEXKAIU paHIle UM 1HCTUTYLISIM,
nepernum 10 3aco0iB MacoBoi iH(popmarlii (TenebaueHHs, 1HTEPHETY, IPECcH).
Boagnouac BinOyBaeTbcs 3pocTaHHS pojii 010/10TEK, My3€iB, apxiBiB y CIHpasi
rJI00abHOI "TpaHCIIALIl" KyJIbTYPHOI CIIAIIIMHU, KA € HAUIOTYXHIIIOK0 CKIIaJ0BOIO
(dbopMyBaHHS YKpaiHChKOi 1AeHTHYHOCTI. Taky "TpaHcnsawmiiHy" QyHKII0 BOHH
HaOyIM 3aBISKWA BIPOBAKEHHIO HOBITHIX TEXHOJOTIM. VY Takux peanisix
TpaHCPOPMYETHCS cama 1esl BUCTABKOBOI JISJIBHOCTI SIK YOrOCh HEMOPYILIHOTO Ta
CTaJIOr0 B 4aci, 3'ABISEThCA MPOCTIp I IHHOBalIMHUX (OPM TMpe3eHTalii y
nudpoBomy cepenonuiii [1].

EnexTtpoHHa BHUCTaBKa cTa€ €(PEKTUBHUM I1HCTPYMEHTOM Ui 3a0e3leueHHs
BIJIJAJIGHOTO JIOCTYIy 1O ICTOPUKO-KYJNbTypHOI crnaamuHu. [lpeacraBieHa Ha
BHCTaBKax oIM(poBaHa pyKOMUCHA, KHUKKOBA, apX1BHA Ta 1HIIIA CTIA/IIIMHA HE TITHKH
cripusie 3a0€3MEUEHHI0 KYJIbTYPHUX Ta HAYKOBUX MOTPeO CYCHIILCTBA, MiABUIIICHHIO
HalllOHAJIbHOI  CBIIOMOCTI, a ¥ TMpeAcTaBisie JepkaBy y  IJ100aJbHOMY
iH(popmaliiiHoMy TpocTopi. be3nepeyHuMu nepeBaraM €JIEKTPOHHUX BHCTABOK €
BiJlJAJIGHU OCTYN 10 iCTOPUKO-KYJIBTYpHUX JKEPEI, OXOIUICHHS HMIMPOKOTO KOJja
KOpPUCTYBauiB, 30€pPEKEHHsS OPUTIHAIIIB JOKYMEHTIB, OJHOYACHE IMPEJCTABIICHHS
PI3HMX MaTeplalbHUX €KCIOHATIB Yy OAHIN eKcro3uii [2].

OcTaHHIM 4acOM CIOCTEPIraeThCs TEHACHIIIS TICHOI cIiBOparil 010J110TeK, apXIBiB,
My3€iB 3 METOIO MIABUIIICHHS 1X COIIaIbHOT POJIi B CYCIIIIBLCTBI, PO3IMIMPEHHS JOCTYITY
KOPHUCTYBauiB /10 (POHIIB IIUX YCTAHOB, MIABHUILEHHS 1HTEpeCy M0 iX isIIbHOCTI.
OmHuM 13 M1€BUX MEXaHI3MIB TakKOl CIIBIpAIll € CTBOPEHHS CIUIBHUX BUCTaBKOBHX
npoekTiB. Take MapTHEPCTBO Ma€ HU3KY CYTTEBUX IIEpeBar, OCKIIbKU J103BOJISIE
CTBOPIOBAaTH OaraTOrpaHHI BHCTaBKH, III0 OXOIUIIOIOTH PI3HI aCIEKTH ¥ TEMaTHYHI
dboKycH KyJIbTypHOI CHAAIIMHU, ONTHUMI3YBaTH BUKOPUCTAaHHS pECypciB Ta
1H(paCTPYKTypH, MiABUILYBATH JOCTYIHICTh 1HQOpPMAIi sl IMPOKOI ayUTOpli Ta
OMEpPaTUBHICTH 11 TpaHcsuii [3].

[Tomynsipu3artisi pyKOMMCHUX TaM’ ATOK HAI[lOHAJBHOTO KYJIbTYPHOTO Haj0aHHS
VYKpainu € 0JJHUM 13 IPIOPUTETHUX HAMIPSMKIB COLIIOKYJIbTYPHOI AiSUIBHOCTI [HCTUTYTY
pykonucy Harionanenoi 6106miorekn Ykpainu imeni B.I. Bepuancekoro. Baxiuse
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MICII€ B CUCTEMI 1HTEerparlii pyKoOnuciB B Cy4aCHUN HayKOBUHM Ta KYJbTYPHUU MPOCTIP
3aliMalOTh PI3HOACTIEKTHI BUCTABKOBI IIPOECKTH.

[IpoTsroM OCTaHHIX POKIB CHIIBHO 3 MY3€HHUMH 3aKiafaMH Ta I1HIIUMU
HAYKOBUMH IHCTUTYLISIMH MPOBEIECHO HU3KY 3aXOJiB, SIKI TO3BOJIUIN NPEACTaBUTU
PYKOIIMCHY CTIJIIUHY IIMPOKOMY 3araiy.

[TpoBeneHi BUCTaBKOBI MPOEKTH BIIPI3HAIOTHCS 3a CKJIAIHICTIO 1 MacmTabamu,
00CSTOM TPEJICTABICHUX THINIB PECYpCiB, OXOIJICHHSIM BiAOOPaKEHUX y HUX PI3HUX
TeM Ta HapaTuBiB. J[€CATKM BHCTaBKOBHX IMPOEKTIB peali3yBaJUCs y CHIBIOpall 3
HamionanpauM 3anoBigaukom «Codis KuiBcekay, HarmionaneHuM My3eem icTopii
VYkpainu, HamioHansHUM XyA0XKHIM My3eeM YKpainu, My3eeM KHUTH Ta JpyKapcTBa
VYkpainu, My3zeem ictopii micta KueBa, My3eeM BUAATHHX Misi4iB YKpaiHCHKOI
KyabTypH, Harmionansaum 3anoBigaukoM «Kuepo-Iledepebka naBpay, Harionanbaum
My3eeM mHcTeuTB iMeH1 bormana ta BapBapu XanenkiB, HamioHanbHUM LIEHTPOM
«Yxpaincekuit  lim», HalioHanbHUM — KyJbTYPHO-MHUCTEIIBKUM Ta MY3€HHUM
KOMILIEKCOM «MucTelbKuid apceHan», LleHTpoM KoHcepBallli MpeIMETiB apXeoJIorii,
I'pomancekoro  opranizaimieto «Ukraine  WOW». IHCTUTYT pyKONUCY aKTHUBHO
NpuiiMaB yd4acTb Yy peaii3alii CHUIbHUX MPOEKTIB 13 3apyOLKHHUMH My3€HHUMU
yCcTaHOBaMH, 30kpeMa, Ykpaincekum MyseeM y Heo-Hopky (m. Hero-Hopk, CIIIA),
MyHIinunaziTeTom jgiBancbkoro micta Illyeiip (m. Illyetip, JliBanceka Pecry0uika),
HamionanbHUMHU MIBEACKKUMH MY3€sIMU BiMiCbKOBOI icTopii (M. CTokrosbMm, [1IBerris).

CydacHl BHCTAaBKOBI MPOEKTU 3MIHIOIOTH 3acOo0M Tpe3eHTAallii BUCTaBKOBHUX
€KCIIOHATIB BiJI CYTO 30pOBHUX JI0 IHTEPAKTUBHHUX, IO JO3BOJISIE B MOBHIA MIpi
PO3KPUTH €KCHO3ULIIMHUN 3a1yM. 3aayyeHHs MyJbTUMEAIMHUX TEXHOJIOT1H J103BOJISIE
CTBOPIOBATH PYXJIUBI1 300pakeHHs, rpadivHi iHTepdericu, MeTia-1HCTamsIli, 00’ eMHMIA
3ByK Ta IHIN  1HTEpaKTHUBHI  30HH, SKI  3aHYpIOIOTh  BIABIAYBadiB Y
0COOJIUBY ammocgepy 3aXo1y.

Came B Takomy pakypci Oyiu mpeAcTaBlieHl COLIOKYJBTYPHI MPOEKTH : «My3ei
HOBUH: 10 20-piyus mporpamu TCH» [4], «/JluBoBmxkHi ictopii Kpumy» [5],
«CrneuBantax! IcTopii NOBEpHEHHS YKpalHCBKMX KYJIbTYpPHHX LIIHHOCTEW» [6],
«Dytypomapenus» [7], «['puBns. binbiie Hixk rpouri» [8], «Ukraine WOW» [9].

3aranbHOICTOPUYHI BUCTaBKOBI MPOEKTH OYyJIM CIPSAMOBAHI Ha MOIMYJSIPU3ALIIO
HalllOHAJBHOI 1CTOpIi Ta KyJbTYypHOi chnaauHu Big enoxu KwuiBcbkoi Pyci mo
croroneHHs: «BomomumupoBa cnaamuHa: KuiBcbka mpaBociiaBHa MUTPOMONIS B
kanergockoni ykpaincpkoi ictopii XVII ct.» [10] , «EBpomneiicbka Ykpaina. Jlo6a
Mazenn» [11], «[Tunmun Opnuk. [nsx rerbmanar [12], «kMIRAS. KpuMmcbkoTatapcbka
crnaguHay [13], «Paputeru YkpaiHChKOi KO3a1bKoi aepxaBu — [ 'erbmanmuu X VII-
XVII ct.: mo 30-piyus Heszanexxnocti Ykpaiam» [14], «lIBemiss — VYkpaina:
nepexpects ictopii (tucsua pokiB)» [15], «100 poxiB Mpii mpo My3seii» [16] Ta iH.

HaiiBaromimi etanu BiHCHKOBOI 1CTOpii KpaiHM Ta BIMCHKOBOTO MHCTEITBA
3HAMIILIM B1IOOPaKEHHS y BIMCHKOBO-ICTOPUYHUX MpoekTax: «Ko3ampka 3BuTsTa mij
XotuHoMm 1621 poky 1 gona LentpansHo-CxigHoi €Bponu» [17], «YkpaiHcbke KOJIO:
710 CTOpiuYsl BU3BOJIbHMX 3Maranb (1917-1921) » [18].

69



CULTUROLOGY AND MUSEOLOGY
INNOVATIVE DIRECTIONS FOR IMPROVING SCIENCE, RESEARCH AND PRACTICE

3HaKOBMMH CTaJId MEPCOHATbHI BUCTAaBKU MPUCBSYEHI BU3HAYHUM OCOOUCTOCTSIM
YKpPaiHCBKO1 KyJIbTypH: «FpI/IropH/I CkoBopoga y Codii» [19], «PsTyBaB Big HEOYTTS.
My3elinunii HpOCTlp 1 BcecBiT ocobucrocti degopa Epacra» [20].

Oxpeme Miclie cepel COUTbHUX KYJIbTYPHHX 3aXOJiB 3aliMalOTb MUCTEIIbKI
BHUCTAaBKOBI TpoekTH: «Sl cmiBaro, oTxke icHyto» [21], «bparcTBo. borosBiaeHHS.
Cobop» [22], «Cobop 60xkecTBeHHUX MiceHb: My3udHHit cBIT Codii KuiBcrkoi mo0u
O6apoko» [23] Ta iH.

Baromum miis  [HCTUTYTY pyKomucy y ULApUHI MNOMYJspU3alii KyJbTYpPHOI
CHaAIIMHKA Y KPaiHU € I0CBIJ COJIIAAPHOCTI Ta NApTHEPCTBA SIK Y paMKaxX HalllOHAJIbHO1
KyJIbTYpPHOI CHUIBHOTH, TaK 1 Ha MDKHApPOAHOMY piBHI. Y4YacTh y CHUIBHHX
MDKHApPOJHUX Ta YKPAiHCHKUX KyJIbTYPHUX TPOEKTAX, CIHPHUSE TOMyIspU3alii
HAI[IOHAJIBHOTO KYJBTYpPHOTO Haa0aHHS YKpaiHW, BHUCBITIEHHIO 00’ €KTUBHOI
YKpaiHCBKOi  ICTOpli, M0 TIPYHTYEThCS HA ICTOPUYHHX JIOKyMeHTax [24].
3pocTarounii 1HTEpEC Ha KYJbTYPHO-MHUCTELbKI IMIPOEKTU JT03BOJISIE PETIPE3ECHTYBATU
PYKONHUCHY CHAJIIMHY, K OaraTorpaHHUil 00’€KT €KCIIOHYBAaHHSI B ICTOPUYHOMY,
HAyYKOBOMY, XyJI0)KHbOMY 3HAUCHHI.
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METHODS OF GENERATION OF KEYS FOR
ENCRYPTION ALGORITHMS BASED ON LINEAR
STRUCTURES

Andrushchak Igor,
Doctor of technical sciences, Professor
Lutsk national technical university

The methods of using symmetric algorithms for transmitting signals in remote data
entry devices are described. Information is provided about existing encryption
algorithms and the use of hash functions. A distinction is made between single-key and
dual-key methods of information encryption. The AES algorithm, its functions, the
operation of rounds, and data encryption schemes are considered in detail. The
description of each algorithm is accompanied by an example explaining the features of
its use. A model and an example of the operation of the block encryption algorithm are
presented. Vulnerabilities associated with wireless devices are considered and
solutions for their protection are proposed.

Keywords: cryptography, encryption, symmetric encryption, block encryption,
wireless data input devices.

Today, there is a great need to provide real-time encryption of information, but
existing encryption algorithm standards are too slow to solve this problem. Therefore,
there 1s an urgent need to develop encryption algorithms that can do this an order of
magnitude faster. Encryption has been a major application of cryptography for a very
long time. Its purpose is to transform a message on a card into another and send it over
an insecure channel in such a way that only the intended parties (who know all the
elements necessary for the reverse transformation) can read it, and to everyone else it
looks like absolute nonsense. For example, suppose you are a general in a war and you
need to communicate a battle plan to your reinforcement battalions (who are still far
away from you) and launch a surprise attack at the right moment. If you send a
messenger with a letter containing the plans written in an understandable form, then
anyone who receives the letter will get to your plans and act on them; moreover, the
messenger can betray you and exchange this information with your enemies and thwart
your well-thought-out tactics.

Encryption uses an algorithm called a cipher and a certain key to convert the
message into random text. More precisely, it takes the plaintext and, through some
mathematical calculations, produces the ciphertext. The ciphertext can only be
decrypted if the key is known. In modern encryption, only the key is secret; the details
of the encryption algorithm are known. This is consistent with Kerkhoff’s principle,
which states that in a cryptographic system, only the key should be secret. In ancient
times, people tried to hide messages using unknown algorithms or strategies, hoping
that an enemy would not be able to figure out the secret; this is known as security by
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obscurity. Needless to say, this strategy has repeatedly failed with disastrous
consequences [1].

Symmetric encryption is widely used today, and there are effective algorithms,
some of which are even implemented in hardware. Examples of symmetric encryption
algorithms are AES (Advanced Encryption Standard), 3DES, ChaCha, Salsa, Twofish,
Blowfish, and Serpent. In this type of encryption, the same key is used to encrypt and
decrypt messages (so if someone can send encrypted messages, they can also decrypt
them). In the next section, we will see that there i1s asymmetric encryption (or public-
key cryptography), where we have two different keys: a public key (used to encrypt
messages) and a private key (used to decrypt).

Once we have the key, we can send secure messages between parties, and it is
unlikely that they will be decrypted due to the mathematical and heuristic methods that
underlie it and the corresponding security levels. However, we are faced with the
problem of how to agree on a key between the parties involved: if we try to send it in
plaintext over an insecure channel, it could be compromised, and symmetric encryption
would be completely useless, since attackers could have obtained it. We will focus on
how to perform key exchange in the next section.

There are two main types of ciphers for symmetric encryption: block ciphers and
stream ciphers. We will analyze their characteristics in the following sections.

There are three basic types of data encryption:

- encryption using two keys;

- encryption using one key;

- keyless data encryption.

The fundamental difference between keyless, single-key and dual-key algorithms
lies in the process of encrypting the input information. Keyless systems do not use keys
in the process of cryptographic transformation of information. Keyless cryptosystems
include hash functions and pseudo-random number generators. A hash function is a
function that converts an input data array of arbitrary value into a bit string of fixed
length, and is performed using a certain algorithm.

As arule, hash functions are used [2]:

- to construct unique identifiers;

- to calculate checksums from data for further detection of errors in them that
occur during data storage or transmission;

- to search for duplicates in series of data sets;

- to build associative arrays;

- to store passwords in security systems as a hash code. Recovering such a
password requires a function that is the inverse of the one used to hash the passwords.

Single-key systems in the process of cryptographic transformation of information
use a cryptographic key to encrypt and decrypt data. The encryption key can consist of
numbers, words or symbols. Since anyone who has access to the key can decrypt the
information, such a key must remain secret, known only to the sender and recipient, in
order to ensure the stability of encryption.
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Two-key encryption of information is a method of data encryption that uses two
encryption keys: public and private. The main achievement of asymmetric encryption
is that the need to transmit the key through a special secret channel is eliminated.

In general, the essence of asymmetric algorithms is as follows: the recipient
generates two keys - public and private. After that, the recipient transfers the public
key to the sender of the message, and keeps the private one for himself. Having
received the public key, the first user encrypts the information using this key and sends
the encrypted text. Only the one who has the private key can decrypt this message. It
i1s impossible to decrypt this message using the public key. That is why it is not
necessary to use encrypted communication channels to transmit the key. As mentioned
above, symmetric encryption algorithms use only one private key to encrypt the input
data. If the encryption algorithm is sufficiently crypto-resistant, then the only way for
an attacker to decrypt the information is to obtain the secret key. The crypto-resistance
of an encryption algorithm is determined by the complexity of decrypting the text using
the brute force method, that is, by going through all possible key combinations [3].

The algorithm is considered unstable if it is possible to go through half of all
possible key combinations. A 128-bit key can be cracked by modern computers only
after billions of years, while keys of 256 bits are considered secure and theoretically
capable of withstanding a brute force attack by quantum computers. As a rule, for
practically used cryptographic information protection systems, the length of the
message protected by a symmetric block cipher is significantly greater than the length
of the encryption key. In this case, the criterion of unconditional stability of the cipher
used is not met, and in such conditions it is advisable to introduce a polynomial
criterion that assumes the presence of limitations on the attacker's computing resources
and the time during which the cipher remains stable.

The polynomial criterion leads to a practical criterion of stability - the impossibility
of implementing an attack on the cipher in the conditions of a modern computing base
for a long time. Additionally, in view of the possibility of improving cryptanalytic
methods, a criterion of "resilience margin" to analytical attacks is introduced - the
complexity of the attack on the entire algorithm should be significantly higher than the
complexity of brute force attacks.

Typically, this criterion considers a version of a symmetric block encryption
algorithm with a reduced number of cycles that is vulnerable to cryptanalytic analysis.
The difference in the number of cycles determines the algorithm's resilience margin to
a specific cryptanalytic attack [4].

To assess the cryptographic stability of the overall cipher design, it is advisable to
introduce another criterion that considers the possibility of excluding some operations
or replacing them with less complex operations (for example, on some input data sets,
the operation of addition modulo 232 is close to or equivalent to the operation addition
modul 2. In this case, the full-cycle version of the simplified cipher must remain
resistant to analytical attacks. It is also necessary to take into account that most of the
modern analytical attacks, primarily differential and linear cryptanalysis, are statistical.
In the process of cryptanalysis, a large number of encryptions are performed to obtain
a key and subkey variants are formed based on the ciphertexts.
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When processing a fairly large sample of ciphertexts formed on one key, the correct
value of the key bits is found more often than other variants. It is obvious that the
probability of finding the correct pair (which suggests the correct key value) depends
on the statistical properties of the cipher, and to increase the complexity of
cryptanalysis, the properties of the cryptogram must be close to the properties of a
random sequence. Therefore, a necessary (but not sufficient) condition for the cipher's
resistance to analytical attacks is to ensure good statistical properties of the original
sequence (ciphertexts). To protect a cipher from algebraic attacks, it is necessary that
there is no way to practically construct a system of equations that relate the plaintext,
cryptogram, and encryption key, or that there is no way to solve such systems in
polynomial time. When constructing cryptographic protection tools, it is necessary to
take into account the possibility of organizing attacks on the implementation (changing
the temperature regime of the electronic device, input voltage, the appearance of
ionizing radiation, measuring the currents consumed, execution time). Such attacks can
be effective against all cryptographic algorithms, and protection against such attacks
requires engineering solutions already at the stage of designing cryptographic
information protection tools [5].

Data protection is a top priority for information and cybersecurity professionals.
Amidst the variety of attacks and attempts to steal confidential information, it is
becoming increasingly difficult for specialists to achieve effective protection of critical
information. The situation is not helped by new technologies that are created on the
one hand to improve protection functions, and on the other hand, they are also used by
attackers, trying to violate the confidentiality, integrity and availability of data in the
system.
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TEXHIKHU ATAKU TPOSAHCBKUX KOHIB TA METO/IU
IXHbOI'O BUSIBJIEHHSA

Joasa Eaina KoctaHTHHIBHA

3100yBay nepiioro (0akanaBpChKOT0) PiBHS BUILOI OCBITH

cnemianbHoCcTi F5 “KiGepOesneka ta 3axuct inpopmarii”
HaByanbHO-HayKOBUHM THCTUTYT KOMIT FOTEPHUX HAYK Ta IITYYHOTO 1HTEJIEKTY
XapkiBcbkuil HallloHANBHUMN yHIBepcuTeT iMeHi B. H. Kapasina

XapkiB, YkpaiHa

TpostHCBKI KOHI € OJHHMM 13 HAWUMOIIMPEHIIUX Ta HaWHEeOe3MEYHIIUX THUITIB
IIKIJIJTABOTO MPOTrPaMHOTo 3a0€3MeUeHHs], OCKUIBKA BOHU MAacKyIOThCA i1 JIETITUMHI
IpOrpaMM Ta HEMOMITHO BiJKPUBAIOTh 3IOBMUCHUKY JOCTYIl IO CHCTEMH. IXHs
rOJIOBHA OCOOJMBICTh MOJIATAE B TOMY, L0 KOPUCTYBau 3alyCKae LIKIIIUBUI (aiin
NO0OpOBLIFHO, BBaXKarouM HOro KopucHuM uu OesneyHuMm. Came L BJIACTUBICTH
pPOOUTH TPOSIHU HAI3BUUYANHO €(PEKTUBHUMHU IHCTPYMEHTAMU IS aTaK, IIMUTYBaHHS,
BUKPAJICHHS TaHUX Ta TOBHOT'O KOHTPOJIIO HAJl KOMIT FOTEPOM >KEPTBH.

ATakyd TpPOSHCHKHMX TpOTpaM 3a3BHYail MOYMHAIOTHCSA 31 CTaAll MacKyBaHHS.
3JI0BMHCHUKM AaKTUBHO BHUKOPHCTOBYIOTH COLIAJbHY 1HXEHEPit0, 100 MEepeKOHaTH
KOPHCTyBaya 3aBaHTAXUTH 1 3aIyCTUTH (haiiil, KU 30BHI BUTIIAIAE [ITTKOM HEBUHHO.
Ile MoXyThb OyTH HIOMTO JOKYMEHTH, IHCTaJIATOpPH NPOrpamM, Irpu, OHOBIICHHS
CUCTEMH a00 BKJIAJICHHS B €JIEKTPOHHUX JMcTaxX. YacTo TposiHM BOYIOBYIOTh y ce0e
niapoOaeHi mudpoBi mianucu abo iMITYI0Th 0QilliliHI 3aCTOCYHKU BiIOMUX KOMITaHiH,
o0 3MeHmMTH migo3pu. Ilicis 3amycky TposiH HamaraeTbcs OTpUMATH TEPIIUN
KOHTPOJIb HaJ[ CHUCTEMOIO: 3MIHIOE PEECTp, nojae cebe B aBTO3aBAaHTaXEHHS a0o
CTBOPIOE MPUXOBAH1 CIIYKOH, 3aBISKH YOMYy 3a0€31euy€ BIaCHY CTIMKY poOOTYy.

[TommpeHnuM crocoOoM aTaku € BIIKPUTTS IPUXOBAHOTO 3’ €IHAHHS 3 KOMaHIHUM
CEpBEpPOM 3JIOBMHCHHKA. Taki TpPOSHU HA3MBAIOTh OEKIOpamMH, OCKIJIbKA BOHU
(aKTUYHO CTBOPIOIOTH «YOPHUW Xi/I», Yyepe3 KM aTaKyBaJIbHUK MOYE HETMOMITHO
BXOJIUTH B CHCTEMY. Y I[bOMY PEXKHMI 3JJOBMHUCHUK OTPUMY€E MOKJIHMBICTH BiJAATICHO
BUKOHYBAaTH KOMaHJU, TMeperjasgatd  (aiiam, KOmMiroBaTH  OCOOMCTI  JIaHi,
BCTAHOBIIOBaTH 1HIIE MIKiyHMBe [I3 YW HaBITh BHUKOPUCTOBYBATH 3apaKeHHI
KOMIT'IOTEp y CKiIaal OoTHery. IHIII TUOM TpOSHIB, 30KpeMa OaHKIBCHKI,
CHEIIaTi3yloThbCsl Ha  MEpPEXOIUICHHI KOH(IiIeHLIHHoi 1HdopMmallii: HOMepiB
0aHKIBCHKUX KapTOK, JIOT1HIB, TapoaiB, SMS-koiB a00 eeKTpOHHUX KiTto4iB. OKpemy
3arpo3y CTaHOBJISATH TPOSHU-IIMUTYHHU, K1 3JaTHI 3alIUCYyBaTH HATUCHEHHS KJIaBILI,
pOOUTH CKPUHIIIOTH Ta MepeaBaTH Il TaH1 3JIOBMUCHUKY.

[Ile omgHi€IO TEXHIKOIO aTaKy € BUKOPUCTAHHS TOAATKOBUX MOMYIiB. TposH MOXKe
3aBaHTAXUTH HA KOMIT IOT€p JKEPTBHU IHIII IIKIIJIMBI KOMIOHEHTH, SIKI MPAIIOIOTh
pa3oM JUIsl 3aMacKOBaHO1 Ta JAOBroTpuBaioi iH@ekli. Lle MoxxyTh OyTH pyTKITH, LIO
MPUXOBYIOTh CIIIM AiISIBHOCTI, 00 MPOTrpaMH, sIK1 BIICTEXKYIOTh JIIi KOPUCTyBaya Ta
aJanTyloTh TOBEIIHKY TpOsHA, 1100 YHUKHYTH BHSBJICHHS aHTHUBIpyCaMHu.
3JI0BMHCHHMKH YaCTO 3aCTOCOBYIOTh TEXHIKU MOJIMOP(i3My Ta KU pyBaHHS, 3aBASKA
SAKUM TPOSIHCHKI (paiiyiv 3MIHIOIOTH CBIM KOJI PU KOKHOMY 3aIlyCKy, 30epirarouu npu
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poMy (yHKUIOHAJIBHICTh. Lle yckinanHioe iXHe po3Mi3HaBaHHS CUTHATypPHUMU
aHTUBIPYCHUMH CHUCTEMaMHU.

BusiBneHHs TpOSHCHKMX KOHEH € Ba)XKJIIMBUM €TaloM 3aXUCTy 1H(OpMaIiitHoi
0e3meKu, 1 CydyacHi METOAM MOE€IHYIOTh aHall3 MOBEIIHKHU, CUTHATYPHI MiIXOIU Ta
MOHITOPHHI CUCTEMHOI aKTUBHOCTI. TpaauiliifHi aHTUBIPYCH BHKOPUCTOBYIOTH 0a3u
CUTHATyp — YHIKaJbHUX «BIAOMTKIBY» IIKIIJIMBOTO KOy, OJHAK L€ MeTon
e(deKTUBHUIN JHILE TOJI, KOJIU TPOSIH yXke BiioMui. [[1s HOBUX Ta 3MIHEHHX 3arpo3
3aCTOCOBYETHCSI €BPUCTUYHUM aHaJI13, AKUH OILIHIOE T103p1Iy MOBEAIHKY MPOrpaMu.
Hanpuxinan, SKio HeoaaBHO BCTAHOBIIEHUH JOJAaTOK PAIITOBO HAMAra€ThCsl 3SMIHUTH
CUCTeMHI (paitiii, BUMTH B MEpPEXY 10 HEBIJOMOTO cepBepa ab0 CTBOPUTH MPUXOBaHI
IPOLIECH, AaHTUBIPYC MOKE OJIOKYBAaTH MOT0 HaBITh 0€3 TOUHOI CUTHATYpH.

Bax1Bo10 4aCTHMHOIO BUSIBJIIEHHSA € aHAJ3 MepekeBoro Tpagdiky. TposHu yacto
BCTAHOBJIIOIOTh CTaOUIbHE 3 €AHAHHA 3 BIJAJICHUMU CEpPBEpaMU, TOMY MOHITOPUHT
HE3BUYHHUX MEPEKEBUX 3BEPHEHB, a TAKOXK (iKcallis MiJo3pUINX MOPTIB 1 MPOTOKOJIB
Ja€ 3MOTY BHSIBUTH UIKIJUIMBY aKTHUBHICTh. bpanamayepw Ta cucTeMu BHSBICHHS
BTOPTHEHb MOXYTh BIJCIIJKOBYBATH TakKi aHOMajii Ta MOBIAOMISATH NP0 HUX
KOpUCTyBauy. PyTKiTH, fKI HPUXOBYIOTH CIIIJI TPOSIHIB, TAKOX MOYXHA BUSBHUTH 32
JOTIOMOT'OK0 CIEN1ai30BAHUX 1HCTPYMEHTIB, 10 MEPEBIPAIOTH LUITICHICTh CUCTEMHHUX
(hailniB 1 peecTpy Ta MOPIBHIOIOTH iX 13 OE3MEUHUMU €TAJJOHHUMHU KOMISIMHU.

IIle oaHuM eQEeKTUBHUM METOJAOM € aHaji3 IMOBEIIHKHM Y BIpPTyaJlbHOMY
cepenoBuiti. Ilimo3pim ¢aiau MOXyTh 3alyCKAaTHCS B «ITICOYHHMIN», A€ iXH1 Mii
KOPCTKO KOHTPOJIIOIOTHCSL 1 JIOTYIOTbeA. SIKIIO mporpama BHSBISIE crpoOu
IIMUTYBaHHs, CTBOPEHHS HECAHKIIOHOBAaHMX MEPEXKEBUX MIAKIIOUYEHb a00 3MIHY
KPUTUYHUX KOMIIOHEHTIB CHUCTEMH, BOHA KIacU(DiKyeThcsi SK TposiH. [licounwin
JI03BOJISIIOTH O€3MEeYHO TMepeBipATH (Pailiv, HE PU3UKYIOUM 3apaKEHHSM peabHOI
oTiepaIiiHoi CUCTEMH.

3axucT BiJI TPOSHCHKUX KOHEH BUMAra€ MO€JHAHHS TEXHOJOTIYHUX pPIIIEHb 1
NpaBWJIbHOT  TOBEAIHKM  KOPUCTYBauiB.  PerymsipHe  OHOBJICHHS  CHCTEMH,
BUKOPUCTAaHHA JIILIEH31MHOTO MPOrpaMHOro 3a0e3MedYeHHs, YBaXKHICTh /10 BKJIAJICHb
€JICKTPOHHOI MOIITH Ta YHUKHEHHS MiA03pUINX CAlTIB CyTTEBO 3MEHIIYIOTH PU3UKU
3apaxkeHHs. KoMOiHyBaHHA aHTuBIpyca, OpaHamayepa, CHUCTEMHU BHUSBIICHHA
BTOPTHEHb 1 EPIOAMYHUX NEPEBIPOK 3a0€3Meuy€e KOMIUIEKCHUM MiAX1] 10 3aXUCTY.

[1ircyMOBYIOYM, TEXHIKH aTaKH TPOSHCHKUX KOHEH MOCTIMHO YJOCKOHAIIOIOTHCH,
BUKOPHCTOBYIOUM COIlaIbHY 1HXKEHEpPiI0, MAacCKyBaHHS Ta CKJIQJHI TEXHOJOTIi
npuxoByBaHHs. [Ipore cywyacHi MeTOau BHABIEHHS, K1 0a3yrOThCS Ha aHami3l
MTOBEIIHKHA, KOHTPOJI CHCTEMHOI AaKTHBHOCTI Ta TIEepeBipIi IIICHOCTI JaHUX,
JO3BOJIAIOTE  €(PEKTUBHO  MPOTHUIIATH  OUTBIIOCTI  3arpo3.  YCBIJIOMJICHICTh
KOPUCTYBadiB, TO€JHAHA 3 HAAIMHUMH I1HCTPYMEHTaMHU O€3MEeKH, € KIOUYOBUM
€JIEMEHTOM MiHIMI3aIli]l pU3UKY 3apakeHHs TpOossHChbKuM [13.
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OSINT TA KIBEPPO3BIJIKA

KoBasienko HikiTa OsexkcanapoBu4

3100yBay nepiioro (6akagsaBpChbKOT0) PiBHS BUIIOT OCBITU

cneriansHOCTI FS “KibepOesneka Ta 3axuct iHpopmarrii”’
HaByanbHO-HayKOBUHM THCTUTYT KOMIT FOTEPHUX HAYK Ta IITYYHOTO 1HTEJIEKTY
XapkiBcbkuil HallloHANBHUN yHIBepcuTeT iMeHi B. H. Kapasina

XapkiB, Ykpaina

Beryn

CyuacHui po3BUTOK IUPPOBUX TEXHOJIOT1H MPU3BIB J10 301IbIIICHHS MacIITa0lB Ta
CKJIQJIHOCT1 KiOep3arpos3, 10 CYTTEBO BIUIMBAE Ha O€3MEKy Jep)KaBHUX YCTAHOB,
0i3Hecy Ta OKpEeMHX KOPHUCTyBauiB. Y IIMX yMOBaxX METOJM BIAKPHUTOI PO3BIIAKH
(OSINT — Open Source Intelligence) BiirpatroTh KJIIOYOBY pOJib y BUSBIICHHI, aHATI31
Ta IMMPOTHO3YBaHHI aKTUBHOCTI Ki0ep310unHIliB. Ha BiiMiHy BiJ TpaIuIIfHUX METO/IIB
kibep3axucty, OSINT rpyHTYy€eThCs Ha aHaNi31 IH(OpMAILii, pO3MIIIIEHOT Y BIIKPUTOMY
JOCTYIl, 10 pOOUTh HOTO €(PEeKTUBHUM, THYYKUM Ta EKOHOMIYHO JIOCTYITHUM
IHCTPYMEHTOM KiO€ppPO3BIIKH.

OcHoBHoto MiHHICTIO OSINT € MOXIJIUBICTh TPOAKTUBHOTO BUSIBJICHHS 3arpo3 Ta
(dhopMyBaHHS CUTyaIliiHOI 0013HAHOCTI MOAO HU(PPOBOI AKTUBHOCTI 3JTOBMHCHHKIB.
3aBIsSKH bOMY OpraHizailii MOKyTh HE JIMIIIE pearyBaTy Ha aTakd, a ¥ nepegdoadaru
iX, 1110 3HaYHO Mi/IBUILLY€ PiBEHb KIOEP3aXUCTy.

1. OcnoBHi Hanpsamu OSINT y cdepi kiGepOe3nexu

1.1. AnaJji3 comiajJbHUX Mepex

CorianpHl Melia € OJHUM 13 HAMOUIbII 1H(POPMAIIHO HACHMYEHUX IMPOCTOPIB.
AHami3 TaHuX y COIIMEPEKax BKIIIOYAE:

- BUSBJICHHS aHOHIMHUX 200 ()eHKOBUX aKayHTIB;

- BCTAHOBJICHHS 3B’5I3KIB M1’k KOPUCTYyBa4aMH Ta TPyIaMu;

- aHaJi3 MOBEIIHKOBUX MOJIEJIeH 1 Yacy aKTUBHOCTI;

- JIOCHIKEHHS MEeTaJaHuX 300pakeHb 1 BIJICO;

- 11eHTU(dIKaI0 1HPOPMALIIMHUX ONEepaLliil.

i pmani  [g03BOJAIOTE  (GopMyBaTH Hpodimi  MIJO3PIOBAHMX, BUSBISATH
ne31H(popMalliifHi KaMIaHii Ta MPOTHO3yBaTH 3arpo3u.

1.2. MOHITOPUHT BUTOKIB JaHHUX

Amnani3 BuToKiB € katouoBuM HanpsmoMm OSINT, ajke BiH Ja€ 3MOTY BUSIBUTH:

- 35UTi 0a3u JIOTIHIB 1 MapOTiB;

- TIPUBATHI K04l Ta KOHDIiTypartiitai dhaimy;

- JIOCTYIIH JI0 KOPIIOPATUBHUX CHUCTEM;

- CIIJIM TIOTIEPEIHIX aTaK Ha OpraHizallio.

JlocmikeHHsT BUTOKIB JIOMOMAarae 3po3yMiTH, SKI caM€ aKTMBH BpasiuBi, Ta
OITIHUTH MOYKJIMB1 HACTIAKHU JUIs KiOepOe3neKkH.
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1.3. locaixxeHHsI TeXHIYHOI iHppacTpyKTypH

OSINT no3Bosisie 30upatu MyOMiuHy TEXHIUHY 1HPOPMAIIiIO PO HUPPOBI AKTUBU:

- gomenu, DNS-3anucu, SSL-ceptudikary;

- BIJKPUTI MepexKeBl MOPTH 1 OaHEpHU CEepBICiB;

- TPOMaJCHKY 1H(OpPMALIIIO PO CEPBEPU Ta XOCTHHT;

- 1CTOpIit0 3MIHHM KOH(DIryparii.

[actpymentu Ha kmtant Shodan, Censys Ta ZoomEye 3a0e3neuyoTh MOXKINBICTD
IIBUJIKO OIIHUTH MOBEPXHIO aTaKu OpraHizarlii.

1.4. AHaJjii3 BiIKpUTHX peecTpiB, apXiBiB Ta 0a3 JaHUX
Crou BXOIATh:
peECTpU TOMEHHUX 1IMEH;
BIJIKpUTI FOpUJINYHI Ta (P1HAHCOBI PEECTPHU;
KapTH MEPEXeBOi IHPPACTPYKTYPH;
MOIIYKOBI CHCTEMH JUJISl aHAI3y 300paeHb 1 JOKYMEHTIB.
Taxki 1aH1 JO3BOJISIIOTH BCTAHOBIIIOBATH BITHOCHHHU MK KOMIaHIsIMU, TU(DPOBUMU
aKTUBaMU Ta peajJbHUMU 0COOaMHU.

2. OSINT sk ckaagosa ki0eppo3Biaku (Cyber Threat Intelligence)

OSINT € ¢yHaamMeHTaIbHOI YAaCTHUHOI KiOEPPO3BIIKH, OCKUIBKH 3a0e3mnedye
AHATITUKIB KPUTUYHOIO 1HPOPMALIIEO JIJIS:

2.1. ®opmyBaHHA NPOoPLIiB ATAKYBAJIbHUX TPyl

- aHaJi3 TakTHK, TexHik 1 npouenyp (TTPs);

- BCTAHOBJICHHA IHPPACTPYKTYPH, IKa BAKOPUCTOBYETHCS ISl ATaK;

- OIlIHKa MOTHUBAIIIi Ta MOTEHIIMHUX IiJIei KiOep3I0YHHIIIB,;

- CTBOPEHHS MOJEJEN 3arpos.

2.2. BusiByienHs inaukatopis komnpometauii (IoC)

AHATITHKU MOXYTb 3HAWTH Y BIIKPUTHUX JDKEpEIax:

- wkiguBl [P-agpecu Ta qomenu;

- xemn Qaiinis;

- (pimmHroB1 mabsoHU Ta MiAPOOIEHI CTOPIHKY;

- 1HCTPYMEHTH, Ki BUKOPUCTOBYIOTH 3JIOBMUCHUKHU.

2.3. IIporHo3yBaHHsA MOJAJbIINX ATAK

Ha ocnosi nanux OSINT ki0eppo3Bijka 31aTHA:

- BUSBJISITH IOBTOPIOBAHI CIIeHApii;

- mepeabavaTy HAPSIMKUA PO3BUTKY aTak;

- BHW3HAYaTH KPUTHYHI BEKTOPH PU3UKY JIJISl OpraHizaliii.

2.4. IlincuaeHHsI CHCTEM MOHITOPHUHIY Ta pearyBaHHS

OSINT inTerpyetnes 3 cucreMamu MoHiTOpuHTY (SIEM, SOC), 3a6e3neuyroun:

- paHHE MOMNEepeHKEHHS;

- aBTOMaTuyHe (POpPMYBaHHS AJIEPTIB;

- Kpallle pO3yMIHHS KOHTEKCTY MOJ1i KibepOe3neku.
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3. O0mexenHst, pu3uku Ta eTu4uHi acnekTu OSINT
HesBaxaroun Ha BUCOKY edekTuBHICTH, OSINT mMae HU3KY BUKIIHUKIB:
3.1. HepocroBipHicTh indopMmanii

Jla"i MOXYTb OyTH:

- BHUKPHUBJICHUMU;

- 3aCTapuUIMMU;

- HABMHUCHO c(paOpHUKOBaAaHUMH.

ToMy Ba>KJIMBO 3/1HCHIOBATH TIEPEXPECHY MEPEBIPKY.

3.2. InpopmaniiiHe mepeBaAHTAKEHHS

Benuka kiapKicTh JaHUX TOTpeOye:

- (diapTparmii;

- TMpaBWIBHOI KJIacudikari;

- aBTOMAaTH3aIlli 0OPOOKH.

3.3. IOpuau4Hi Ta eTH4Hi 00MeKeHHS

AHaJIITUKY TOBUHHI:

- JOTPUMYBATHCS 3aKOHOJIABCTBA IIOJI0 MEPCOHATBHUX JAHUX;
- HE BUKOPHUCTOBYBATH METOJH, IO MOPYIITYIOTh TPUBATHICTB;
- yHUKaTu 300py 1H(opMallii mo3a MekaMu JO3BOJIEHOTO.

3.4. TakTHYHEe MACKYBaHH# 3JI0BMUCHUKIB

[IpOTUBHUKH MOXKYTb:

- BukopucroByBatd TOR Tta VPN;

- CTBOpIOBaTH (PeiikoBi HUPPOBI CIIIH;

- TPUXOBYBATH peajbHy IHPPACTPYKTYPY.

4. BucHOBKH

OSINT € ogHMM 13 KIIOYOBUX IHCTPYMEHTIB Cy4acHOI KiOepOe3meKu, OCKUIbKU
no3BoJisie (hopMyBaTH MOBHY KapTHUHY 3arpo3, aHaJ3yBaTH MOBEAIHKY aTaKyBaJlbHUX
rpyn Ta eQeKTUBHO pearyBath Ha KiOepiHuuaeHtu. IHrerpamiss OSINT 3
KiOEppO3BIAKOIO CTBOPIOE TMOTYXXHY IJIaTGOpMy Uil MPOAKTUBHOTO 3aXUCTY
1H(hOpMAIIHUX CUCTEM.

3aBASKA TOCTYMHOCTI JIKEPEJN, THYYKOCTI 1HCTPYMEHTIB Ta IIBUJIKOCTI 00OpOOKU
nanux OSINT cTtae He3aMIHHMM €JIEMEHTOM KOMILUIEKCHOI cTpaterii kibepOe3neku sk
JUTSL Iep KaBHUX YCTAHOB, TakK 1 JUIsl IPUBATHUX KOMITaHIM.

Cnucok Jirtepatypu
1. OSINT Framework. Jloctymn: https://osintframework.com
2. Bazzell M. Open Source Intelligence Techniques. IntelTechniques, 2023.
3. European Union Agency for Cybersecurity (ENISA). Threat Landscape Report
2024.
4. Mandiant. Cyber Threat Intelligence Guide, 2023.
5. Shodan Documentation. https://www.shodan.io
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KIBEPBEE3IIEKA KPUTHYHOI IHOPACTPYKTYPHU

Meabauk Makeum €BreHoBu4

3100yBay nepiioro (6akagsaBpChbKOT0) PiBHS BUIIOT OCBITU

cneriansHOCTI FS “KibepOesneka Ta 3axuct iHpopmarrii”’
HaBuanbHO-HAyKOBHI IHCTUTYT KOMIT FOTEPHUX HAYK Ta MTYYHOTO 1HTEICKTY
XapkiBcbkuil HallloHANBHUN yHIBepcuTeT iMeHi B. H. Kapasina

XapkiB, Ykpaina

Kputnuna indpactpyxrypa (KI) - me cykynHict 00’ €KTiB, CHCTEM 1 peCypCiB, SIKi
MaroTh BUpIIIAJIbHE 3HAYCHHS U1 (PYHKIIIOHYBaHHS Jep>KaBU, €EKOHOMIKH Ta O0e3MeKH
cycnuibcTBa. Jlo Takux OO’€KTIB HalleKaTh EHEPreThKa, TPAHCHOPT, 3B'S30K,
BOJIONIOCTAYaHHs, OXOpOHA 3/I0pOB’s, OaHKIBChKa CHUCTEMa, 00OPOHHO-TPOMHUCIOBHIMA
KOMIUIEKC Ta 1HIII CEKTOpH. 3 Oy Ha Iobai3aliiio, ¢ POBI3aIliio Ta IHTETrpaIlio
1H(MOpMaIIITHUX TEXHOJIOT1, BPa3JIMBICTh IIUX CUCTEM JI0 KibepaTak 3Ha4HO 3pociia.

Cyuacui kibep3arpozu s Kl maroTe MDKIEp)KaBHMIM XapakTep Ta 3/AaTHI
CHPUYUHUTU KaTacTpO(IUH1 HACTIIKH: 3yTIMHKY €JIEKTPOCTaHIIIH, MOPYIIEHHS poOOTH
TPaHCTIOPTY, BUBEJEHHS 3 JIaJly MEAUYHUX CUCTEM, (PiHAHCOB1 3001 Ta HABITH JIIOJACHKI
xeptBU. Came TOMy KibepOesneka KpUTUYHOI IHPPACTPYKTYPH € OHHUM 3 KIIFOUOBUX
MPIOPUTETIB HALIIOHAJIBHOT O€3MeKH YKpaiHU Ta MI>KHAPOIHOI ciabHOTH [1].

XapakrepucTuka  KpPUTH4YHOI  iHpacTpyktypu Ta ii  uudposa
TpaHcdopmaist

Kputnuna iHppacTpykTypa XapakTepu3y€eThCs BUCOKAM CTYTIEHEM aBTOMaTH3allli
TEXHOJOTIYHUX TporeciB. OCHOBY OUIBIIOCTI OO’€KTIB CTAHOBISATH CHCTEMH
KEepYBaHHS TEXHOJIOTTYHUMH TIporiecamu, o sikux Hanexkatb SCADA, PLC, RTU rta
1HIITI KOMITOHEHTH.

3 po3BUTKOM TexHoJorii BigoOymnacs interpamis Kl 3 inpopmariitnumu Mmepexamu
MIAIPUEMCTB, XMAapHUMH CepBicaMH Ta I[HTepHETOM peued, W0 MiJBUIIUIIO0
e(heKTUBHICTD, aJie OJHOYACHO - i1 pusuku. Tpanumiitno ICS Oynu 13051b0BaHI1, OJJHAK
HUHI 11e Mali’Ke HEMOXKJIMBO, 1110 BIIKPUBAE HOBI MOXJIMBOCTI JIJIsl Kibeparak [2].

Ypaszausicts KI 3ymoBiieHa Takumu paxkropammu:
> BHUKOPHCTaHHSM 3aCTapiioro 00JIa HaHHS;
> BIJICYTHICTIO PETryJIsSIpHUX OHOBJIEHb [13;
> HEJOCTaTHIM pIBHEM CErMEHTaIlll MEPEK;
> HU3BKUM pIBHEM 0013HAHOCTI MEPCOHAIY;
> CKJIQJHICTIO KOMIUIEKCHOTO 3aXUCTY TEXHOJOTTYHUX CUCTEM.

OcHoBHi Ki0ep3arpo3u it KPUTHYHOI iHPPACTPYKTYpH

CyuacHi araku Ha KI MaroTh BUCOKHIA piBEHb CKJIaJIHOCTI Ta YaCTO 31MCHIOIOTHCS
Jep>)kaBHUMH 200 BHCOKOKBaTi(pIKOBaHMMH Tpymamu. Hampukman: mkiajiuBe
nporpaMHe 3a0e3MedeHHs: IPOMHUCIOBOTO CIIPSIMYBaHHS.

[cTopuuHi BUNAAKu:
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1. Stuxnet (2010) - nepira y cBiTi Kibep30pos, 110 ypa3uia ipaHChbKl EHTpUQyru
[3].

2. BlackEnergy/Industroyer (2015-2016) - ataku Ha eHeprocucTeMy YKpaiHH, siKi
CIPUYUHWIN MacIITaOHI BIAKITIOYCHHS €JIEKTpOeHepTii [4].

3. NotPetya (2017) - xibGeparaka, 110 napaiisyBajia JIep>KaBHI Ta KOPIIOPATHUBHI
CUCTEMM YKpaiHH.

i iHIMACHTH CTaIH TOKa30M TOTO, 110 Kibeporeparlii 31aTHI CIPUIHHUTH (i3U9HE
pyWHYyBaHHsI 00J1aTHAHHSI.

Hacuaigkn ycmimHux kideparak Ha KpUTHYHY iHQpacTpyKTYypy

Hacnminku arak nHa KI MaroTe Habararo OUIbIIME MacmiTa®d MOPIBHSHO 3
TpaauIiiHUMU KibepaTrakaMu. BoHU MOXKYTh BKITIOYATH:

¢ BUXIJI 3 J1aty OOJIaJHAHHS - HAIPUKIIA]], IepeBaHTaXKEHHS TpaHCc(hopMaTopiB 4u
3yMHUHKA POMUCIIOBUX HACOCIB;

% BIIKITIOUEHHS €JICKTPOCHEPT1, 0 MOXKE MPU3BECTH JI0 3yITMHKH TPAHCIIOPTY;

% 3arpo3y JKHUTTIO Ta 3I0POB’I0 JIFOACH - Y MEIUYHUX 3aKjIajgaxX, Ha XIMIYHHX 1
SIEPHUX 00’ €KTaX;

+* (hiHAaHCOBI BTpATH, IO OOYUCITIOIOTHCS MUTBIPIAMH JI0JIaPiB;

¢ necTalii3alliio IepKaBy, IMiIPUB JOBIPH 10 YPSIY.

BucnoBxu

Kputnuna iadpactpykrypa € dyHmamMeHTOM Oe€3MeKH Jep:kKaBu, 1 i1 3aXHUCT y
KiOeprpocTopi Mae MEpBUHHE 3HAUYEHHS B YMOBax Cy4YacHHX TiOpUIHUX 3arpos.
KinpkicTh Ta CKJIQIHICTh aTaK CTPIMKO 3pOCTalOTh, a iX HACHIJKW CTalOTh Jeaai
HEOEe3MEeYHIIINMU.

JIns edeKTUBHOTO 3axUCTy HEOOX1JHI KOMIUICKCHI 3aXOJd: YAOCKOHAJICHHS
3aKOHOAABCTBA, BIPOBAPKEHHS CYYaCHHUX TEXHIYHUX PIllIEHb, CTBOPEHHS CHCTEM
MOHITOPUHTY Ta pearyBaHHs, a TAKOX IMIJIBUILEHHS KBaTi(iKallii mepcoHamty.

VYkpaiHa, fika BKe cTajia MILIEHHIO YACIEHHUX Ki0eparak, Ma€ YHIKaJIbHHUM 10CB1
MpOoTUAlT KibepormepalisiM Ta MOXKE CTaTH JIJIepoM y cdepi Kibep3axucTy KpUTUUHOI
1H(PaACTPYKTYpH.

Cnucoxk jgireparypu
1. ENISA. "Cybersecurity of Critical Infrastructure." 2022.
2. Lee R., Assante M. "ICS Cybersecurity: Defense in Depth." SANS Institute,
2021.
3. Langner R. "Stuxnet: Dissecting a Cyberwarfare Weapon." 1EEE Security &
Privacy, 2011.
4. ICS-CERT. "Cyber-Attack Against Ukrainian Critical Infrastructure." 2016.
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Abstract: The competition in B2C e-commerce market is intensifying, and
consumer demands are constantly evolving, which makes logistics service quality
directly impact a company's profitability and market standing. From an economic
perspective, this study adopted methods such as data analysis and system optimization,
focusing on the three aspects of cost control, efficiency improvement and value
creation, and constructed an economic path to improve B2C logistics service quality.
Through technology improvement process, data optimization resource allocation,
standard and standard quality control and building cooperation ecology, logistics
service quality and enterprise economic benefits can be improved at the same time.

Keywords: B2C logistics, service quality, economic improvement, optimization
path, resource allocation

1. Introduction

The rapid development of China's digital economy has promoted the rapid growth
of B2C e-commerce market. Data show that the number of online shopping users in
China will continue to rise in 2023, and the scale of online retail market is expected to
reach 12.2 trillion yuan by 2026 [1]. Logistics service is a bridge connecting merchants
and consumers, and its service quality is directly related to customer satisfaction and
enterprise earnings [2]. However, many B2C logistics enterprises now have problems
such as high cost, unstable efficiency, fluctuating service quality and unpunctual
distribution [3]. How to realize the double improvement of service quality and
economic benefits through scientific optimization has become the core topic to be
solved urgently in the industry.

From the perspective of economic theory, this study systematically analyzes the
internal correlation mechanism between B2C logistics service quality and economic
benefits, and explores a scientific and feasible optimization path. On the one hand, this
research can enrich the theoretical system of logistics management and provide a new
research perspective for the development of relevant theories. On the other hand, the
research results can provide theoretical basis and practical guidance for B2C logistics
enterprises to make scientific decisions.
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2. Internal relationship between B2C logistics service quality and economic
benefits

2.1 Two-way impact of service quality on economic benefits

High-quality logistics services can directly promote the improvement of enterprise
economic benefits. First of all, high-quality distribution service and packaging
guarantee can significantly improve customer satisfaction, and then improve customer
repurchase rate and customer unit price. The repurchase rate of customers with high
satisfaction is higher than that of ordinary customers [2]. At the same time, complaints,
returns and other problems caused by inefficient logistics services will increase
additional costs of enterprises. According to statistics, customer loss caused by poor
logistics services causes enterprises to lose more than 15% of potential profits annually
[4].

2.2 Core dimensions of logistics quality optimization from an economic
perspective

From the perspective of economic nature, B2C logistics service quality
optimization should be systematically considered from the following three dimensions.
The first is the dimension of cost control. Through in-depth optimization of business
processes, direct operating costs such as labor, storage and transportation can be
effectively reduced. The second dimension is efficiency improvement, which
significantly enhances the service output capacity per unit time by shortening the
distribution cycle and improving the efficiency of resource utilization. Finally, the
dimension of value creation is to create additional economic benefits through the
development of diversified value-added service products, and promote the
transformation of logistics service from the traditional role of cost center to the modern
role of profit center [5].

3. The scientific optimization path of B2C logistics service quality economic
improvement

3.1 Technology empowerment: reconstruction of logistics operation process

The deep application of modern information technology provides strong technical
support for logistics process reconstruction. By introducing advanced technologies
such as Internet of Things technology, automatic sorting equipment and GPS tracking
system, manual operation errors and overall operating costs can be significantly
reduced. Meanwhile, the adoption of intelligent storage systems and unmanned
warehouse technologies helps optimize operation efficiency and shorten the order
processing cycle. Based on big data analysis technology, in-depth mining of user
consumption behavior rules and regional demand distribution characteristics can
provide a scientific basis for warehouse layout optimization and distribution route
planning, thereby realizing accurate and scientific operation decisions.

3.2 Resource allocation: maximize cost effectiveness

In terms of logistics network co-optimization, third-party logistics resources can be
integrated to build a social logistics distribution network, so as to avoid repeated
construction and resource waste. In terms of dynamic matching of inventory and
transport capacity, the combination mode of virtual warehouse and physical warehouse
can be adopted to adjust inventory level according to order fluctuations and reduce
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inventory overstocking and backorder loss [2]. At the same time, through modes such
as pre-selling of transport capacity and sharing of transport capacity, the loading rate
of transport vehicles will be improved and unit transport costs will be reduced.

3.3 Standard guidance: build the whole process quality control system

1. According to ISO 9001 and other international standards, formulate the operation
specification of the whole process from order receiving, warehouse sorting to terminal
distribution [4]. Clarify service quality indicators, such as delivery on-time rate >95%,
product integrity rate >99%, etc., and reduce process variation and error correction
costs through standardization.

2. Establish a dynamic quality supervision system combining internal audit and
external evaluation. Internally, hidden dangers are checked through regular process
audit, and externally, services are optimized through customer feedback and third-party
evaluation. The introduction of customer satisfaction score and reward and punishment
link mechanism, forced to improve service quality.

3.4 Ecological construction: expand the value space of value-added services

Provide value-added upgrading of basic services, and on the basis of core logistics
services, provide value-added services such as personalized distribution, reverse
logistics and packaging customization to create additional revenue. Cooperate with e-
commerce platforms, suppliers and financial institutions to build a logistics and e-
commerce plus financial ecosystem.

4. Conclusion

The economic improvement of B2C logistics service quality is a systematic project
relying on the synergy of technology, resource allocation, standardization and
ecological construction. From the economic perspective of cost control, efficiency
improvement and value creation, this study constructs a scientific optimization path
verified by theory and practice. Technological empowerment optimizes operation
processes to reduce costs and improve accuracy; rational resource allocation avoids
waste and maximizes cost-effectiveness; standardized quality control reduces error
correction costs and stabilizes service quality; ecological construction expands value-
added services, promoting the transformation of logistics from a cost center to a profit
center. These four paths break the traditional contradiction between service quality and
economic benefits, achieving a win-win situation of cost reduction, efficiency
improvement, better customer experience and profit growth. The research provides a
practical decision-making framework for B2C logistics enterprises to enhance
competitiveness, and enriches the theoretical system of logistics service quality from
an economic perspective.

S. Outlook

In the future, the application of artificial intelligence, block chain and other new
technologies in logistics quality optimization can be further explored. For example,
logistics information cannot be tamper with through block chain and supply chain
transparency can be improved. In view of the particularity of cross-border B2C
logistics, this paper studies the exclusive path of quality and economic optimization of
cross-border logistics, and provides a new scheme for the development of global e-
commerce logistics.
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Contemporary global development, focused on economic progress, is driving
change in all areas of public life, including education. International institutions such as
the UN, UNESCO, the Council of Europe, and the Organization for Economic
Cooperation and Development recognize the key role of human capital in ensuring the
stability and prosperity of states, which underscores the importance of education in its
formation. The Concept of Profile-Based Education in Upper Secondary School
focuses on a competency-based approach to preparing innovative graduates who are
capable of changing their environment, promoting sustainable economic development,
and successfully competing in the labor market [1]. In this context, the search for
effective mechanisms to implement the tasks set for the comprehensive secondary
education system—the preparation of competent and conscious graduates—becomes
relevant. Simulation methods are among the methodological techniques that contribute
to increasing interest in the learning process, developing communication skills,
analytical thinking, the ability to understand phenomena, reflect and take practical
action, and ensure the effective development of economic competence.

The concept of “imitation” (from Latin imitatio — imitation, reproduction) is
defined as the process of reproducing or accurately imitating certain actions or
phenomena. Imitation of professional activity is considered an effective modern
pedagogical technology that has proven its effectiveness in increasing activity, both in
class and during independent work.

Contemporary domestic scientists (I. Maksymenko, O. Pinska, 1. Marchuk, P.
Ponomarenko, O. Romanovsky, V. Trobuk) have shown that imitation teaching
methods belong to active forms of cognitive activity based on the modeling of
professional situations. They combine elements of various didactic techniques—
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analysis of specific situations, role-playing, discussions, etc.—but are distinguished by
greater flexibility of structure, freedom of choice of simulation objects, and the
possibility of creating spontaneous learning situations.

The essence of simulation methods lies in organizing the educational process by
forming a system of value orientations, social relations, thinking and communication
culture in high school students, as well as developing planning, forecasting, analysis,
and reflection skills.

Simulation training methods reflect the content of the future profession, contribute
to the formation of professional qualities in students, and create conditions for them to
practice practical skills in situations that are as close to real life as possible. The
analysis of mistakes made during the final discussion helps to avoid them in real
professional activities and facilitates adaptation to future activities. It is this feature that
determines the expediency of simulation methods, as they enable high school students
to perform actions similar to those that occur in a professional environment.

According to V. Trobuk, the difference between these methods is that the results
of actions and their consequences are reflected not in a real situation, but in a created
model of reality. This is their main advantage, because:

- firstly, learning takes place without the risk of negative consequences of wrong
decisions, and mistakes become a source of valuable experience;

- secondly, the time limits of processes are reduced — events that last for years in real
life can be recreated in a few hours;

- thirdly, it becomes possible to repeat actions multiple times to consolidate skills [2].

The effectiveness of simulation methods largely depends on the professional
authority of the teacher. If the teacher does not have a trusting relationship with high
school students or lacks pedagogical skills, conducting a simulation game will not
bring the desired results and may even cause a negative reaction from the group.
Therefore, it is important to create a positive atmosphere in advance, arouse students'
interest, form a sense of responsibility for the common result, and motivate them to
participate actively.

Scientific work [3] shows that simulation technologies based on the principles of
effective work organization open up space for creativity, promote the development of
independence and initiative, and form a desire for continuous learning and skill
improvement. Participation in educational and game-based modeling of professional
activities helps high school students to gain a deeper understanding of its essence and
structure, forming a holistic vision of their future profession.

A study by 1. Maksymenko and O. Pinska shows that simulation methods of
teaching are an important component of modern professional training, as they
reproduce the content and specifics of the future profession, contribute to the formation
of professional competencies, and allow students to gain practical experience in
simulated but realistic conditions.

Analysis and discussion of mistakes made during simulation tasks provide a deeper
understanding of professional processes, help prevent similar situations in real life, and
increase the level of adaptation of young professionals to their future professional
environment [4].
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The use of simulation training methods is based on the creation of a model of
professional reality that allows high school students to practice practical actions
without risk, analyze the consequences of their decisions, and draw conclusions about
the effectiveness of their actions. The main advantage of such methods is the ability to
experiment safely, gain valuable experience, accelerate learning processes by modeling
situations that in reality take much longer, and repeat professional actions multiple
times to form lasting skills.

Marchuk's research shows that simulation training methods are based on the
principles of rational organization of professional activity and stimulate independence,
initiative, and creative thinking. They contribute to the development of the need for
continuous improvement, the formation of readiness to make decisions in complex
situations, and provide a comprehensive understanding of the structure and content of
the future profession [5]. The researcher includes internships with professional roles,
role-playing games, game design, the case method, didactic games, various trainings
and situational exercises, as well as individual technological trainings in the group of
simulation training methods.

A distinctive feature of these methods is that they do not provide for a single
“correct” solution—high school students have the opportunity to consider several
possible options at the same time. This approach develops their flexibility of thinking,
ability to analyze, and make decisions in complex professional situations.

The use of simulation methods in technology classes helps to systematize
knowledge, develop situation analysis skills, improve the ability to express one's
position in a reasoned manner, engage in constructive dialogue, listen to opponents,
and find convincing evidence. Such methods contribute to the formation of a
communicative culture, professional flexibility, and the readiness of future specialists
to make decisions in real working conditions.

Let us describe in more detail the features of the use of simulation methods in
technology classes, in particular when studying the training module “Fundamentals of
Entrepreneurship.” Learning situations that belong to the type of practical tasks most
fully reflect the principles of the competency-based approach when studying the
educational module “Fundamentals of Entrepreneurship.” They are based on real or
possible life situations that describe events that led or could have led to mistakes in
solving certain problems. The main task for high school students is to identify these
mistakes, analyze them, and suggest ways to fix them.

Such situations are aimed at ensuring that knowledge and skills are not perceived
as an abstract object of learning, but become a tool for actively solving specific
professional tasks.

Here are some examples of such situations. Situation 1. Your company has
purchased a computer in order to modernize its accounting system in accordance with
current standards. However, in order to use the equipment effectively, it is also
necessary to provide it with specialized software that will automate accounting
processes. Possible options for obtaining such a software product:

- create it yourself.
- order its development from a specialized company.
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- copy ready-made software from another user.
- purchase an officially ready-made software product.

The task is to analyze the advantages and disadvantages of each option and choose
the optimal solution. The first method requires highly qualified programmers on staff,
which significantly increases the cost of creating the program and makes it very
expensive. The second option has a similar disadvantage—high cost, since developing
custom software for an individual client requires significant resources. In addition, it
will be difficult to find a reliable contractor: large developers do not work with small
orders, and small firms are often unable to guarantee the proper quality, flexibility, and
ongoing support for the program.

The third option, which involves copying someone else's product, is illegal because
it violates the manufacturer's copyright. In addition, in this case, the user is deprived
of technical support and updates, which are only provided to official buyers. Therefore,
from the point of view of economic feasibility, time, and efficiency, the most rational
option is the fourth one—purchasing licensed software from the developer or an
official dealer who provides the necessary maintenance and regular system updates [6].

Within these learning situations, the main task of the teacher is to familiarize high
school students with the sequence of actions to solve the problem, on the basis of which
their independent work is organized. The teacher should also prepare a set of guidelines
to help students act purposefully. This approach to learning is much closer to reality
than simply taking tests or answering isolated questions, as the learning situations
reproduce real aspects of future professional activity. This is particularly valuable for
high school students, as it allows them to see the connection between theory and
practice when studying the “Fundamentals of Entrepreneurship” module.

Internships involving the performance of professional roles are an effective form
of active contextual learning, where the model is professional reality itself. Simulation
consists of reproducing the activities of a specialist in a specific position.

The key condition for such an internship is that high school students perform
certain tasks under the supervision of a teacher in conditions that are as close to real
life as possible. This allows for the fullest possible integration of the educational
process under the training module “Fundamentals of Entrepreneurship” with a future
profession, such as entrepreneur or marketer. During the internship, students can play
the roles of a private entrepreneur, company director, manager, marketer, insurance
company representative, etc.

Scientists point out that active teaching methods not only stimulate the intellectual
activity of high school students, but also engage their emotional and volitional spheres
and creativity, which contributes to the development of a well-rounded personality. In
particular, I. Marchuk notes that simulation training aims to develop the necessary
professional skills and systematize knowledge within a specially created training
group. It helps high school students verify the correctness of their professional choice
and psychologically prepare themselves to perform complex duties not only as private
entrepreneurs but also as related specialists in accordance with the Classifier of
Professions in the Field of Entrepreneurial Activity [5].
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During simulation training, the learning process is as close as possible to real
practice: participants play roles, act according to given conditions, jointly solve
professional tasks, form team experience, and create a favorable emotional and
cognitive climate.

This significantly increases the effectiveness and productivity of individual stages
of technology lessons when studying the educational module “Fundamentals of
Entrepreneurship.” At the same time, interaction between training participants is
usually planned and thought out, rather than spontaneous. Simulation or business
games immerse high school students in situations that require quick decisions, and the
sequence of their actions determines the course and outcome of their participation in
the educational game.

Role-playing (staging) is an active learning method that involves modeling real or
typical situations of professional interaction. Its essence lies in the analysis of specific
socio-psychological cases that reflect problems of communication, choice of
leadership style, or management decision-making. The basis for such modeling is
situations from professional practice, in the process of recreating which high school
students form the necessary skills and abilities, working out algorithms of behavior in
specific conditions. The task of each participant is to achieve a successful result in
accordance with the assigned role. This approach helps to effectively master the topic
of interpersonal relationships in a team, develops social and professional skills, and
also includes elements of theatricality, since situations are recreated in the form of
dialogue and role-playing.

Game design is a form of practical training during which high school students
create projects in the field of entrepreneurship in a playful but realistic way. This
method combines individual work with group interaction and requires mastery of
design technology, communication skills, cooperation, and the ability to maintain
constructive relationships within a team [5].

If, during the learning process, the game project results in the solution of a real
practical problem, it can be considered a basis for further implementation in real life.

Since the scientific research focuses on the formation of economic competence in
senior high school students while studying the educational module “Fundamentals of
Entrepreneurship,” it is appropriate to analyze project technology as a means of
creating economic projects developed at the request of business structures or financial
institutions. Such projects are inherently aimed at developing students' interest in
independently solving applied economic problems in a specific area of entrepreneurial
activity, based on the theoretical knowledge and practical experience of economically
sound activities they have acquired. As a rule, the result of such work is a practical,
entirely real product or solution.

The scientific works of researchers reveal a variety of approaches to defining the
stages of project work.

At the same time, in our opinion, the most structured process of implementing
economic projects in the business sector is presented in the works of American scientist
K. Watson [7]. The scientist proposes the following sequence of work on a project:

- conducting marketing research to obtain relevant market information;
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- defining the purpose of creating an enterprise or a specific project;

- developing a product concept taking into account key consumer characteristics;

- implementing a marketing strategy that includes studying consumer needs, their
purchasing power, analyzing sales channels, advertising activities, and the competitive
environment;

- analyzing the technological production process, taking into account the costs of
equipment, premises rental, advertising materials, and raw materials;

- Formulation of a pricing policy by determining the cost price, trade margin, and
setting preferential and base prices;

- preparation of financial documentation containing calculations of expected profits,
identification of sources of financing, and credit terms;

- introduction of innovative approaches and solutions;

- developing a business plan with justification of economic feasibility, calculation of
profitability, and key performance indicators;

- presenting the business plan to potential investors or shareholders [7, 85-97].

According to scientists, project-based learning technology is particularly important
for the specialized and pre-professional training of high school students. Practice
confirms that its effectiveness is undeniable, especially when educational activities are
brought closer to real professional situations and functions.

When developing students' economic competence, one cannot ignore “case
technology” or the case method. Specialized literature describes in detail the
possibilities of using the case method in training as an effective teaching tool. In
addition, scientists note that case technology promotes the development of critical
thinking, initiative, independence in decision-making, and responsibility [8].

According to researchers, the case method can be used both in small and large
groups, which are divided into subgroups. Students have the opportunity to work
individually or in teams, learning the culture of discussion and debate. In the process
of discussion, they analyze current economic situations, plan their own future, calculate
their family budget and personal expenses.

Depending on the learning objectives, cases are divided into the following types:

- mini-situations;

- cross-cutting cases;

- generalizing cases;

- interdisciplinary cases [9].

According to researchers, a case study is considered high-quality if it meets certain
criteria: it has a clearly and logically formulated plot, raises a topical issue, describes a
situation that requires an important decision to be made, contains examples for
comparison, and facilitates the generalization of conclusions. It should have a “central
character” and provide an opportunity to evaluate the results of decisions already made.
It is important that the case study be of optimal length, contain sufficient information,
allow for several options for solving the problem, hold the audience's interest,
encourage group work, and promote the development of teamwork and leadership
skills.
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Another effective methodological technique for developing the economic
competence of senior high school students when studying the “Fundamentals of
Entrepreneurship” module is master classes and training sessions. Such educational
events provide an opportunity to learn the basics of business planning in practice and
to familiarize oneself with the technologies of creating and running a business. During
the training sessions, which are often conducted by invited entrepreneurs or
businesspeople, a learning environment is created in which students can familiarize
themselves with business plans, developments, and innovative ideas.

Business training helps students acquire the practical skills needed to work in the
field of economics and entrepreneurship. Scientific works describe various business
methods and training approaches, from calculating the cost of production to models of
behavior in conflict situations with customers. Such forms of training develop students'
economic thinking and awareness, contribute to the formation of economic
competence, and improve communication skills, in particular the ability to
negotiate [5].

Thus, the use of methods such as simulation training, didactic games, presentations
of educational projects, and the creation and analysis of educational situations in the
study of the educational module “Fundamentals of Entrepreneurship” contributes to
the development of self-control, self-assessment, and the improvement of knowledge,
skills, and practical abilities.
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BUKOPUCTAHHA KPAE3HABYOI'O MATEPIAJTY ¥
HNPOLECI NPOBEAEHHSA EKCKYPCINA 3
JOMKIJIbHUKAMHA

boponamkin Craniciias CepriiioBu4

3m00yBau 2 kypcy 241-M rpymnu crientiansHOCTi 012 «JlomkinbpHa OCBiTaY,
OCBITHBO-TIpOdeciitHOT mporpamMu «JIoIIKiIbHA OCBITA

XepCOHCHKUM JIepKAaBHUM YHIBEPCUTET

CyyacHa JOWIKUIbHA OCBITa CIPSIMOBaHAa Ha BCEOIYHUMN PO3BUTOK JUTHHH,
(dhopMyBaHHS MM3HABAIHHOTO 1HTEPECY, COIIaIbHUX HABUYOK Ta IIHHICHOTO CTaBJICHHSI
70 pigHOoro Kparo. KpaesHaBuuii maTepiall € BaOKJIUBUM 1HCTPYMEHTOM IHTErpartii
3HaHb MPO ICTOPIIO, KYJIbTYPY, IPUPOAY Ta TPAJHUIIIi PETiOHY B MPAKTUYHY JISUIbHICTD
mitedi. [lpoBegeHHsT €KCKypcid 3 MOro BHUKOPUCTAHHSAM CIPHUSIE PO3BUTKY
CIIOCTEPEXKITUBOCTI, MUCJICHHSI, MOBJICHHSI, EMOLIIMHO-LIIHHICHOI cpepH Ta NEPBUHHUX
COLIIAIbBHUX KOMIIETEHTHOCTE! JAOIIKUIBHUKIB. Taki ekckypcii popMyOTh YMOBH IS
aKTUBHOI B3a€MOJIIi JITEH 31 CEpeIOBUILIEM, 1110 BIJAMOBIIA€ CYYaCHUM IIJIX0JaM J0
IHTEPaKTUBHOIO Ta JAISUIbHICHOTO HaBYaHHS.

Opranizanis eKcKypcid nependayae KOMIUIEKCHUM MIAX1J, SAKUH TO€EIHYE
Mi3HaBaJbHUM, ITPOBUN Ta EMOIIWHO-IIHHICHUNA KOMIIOHEHTH. [liaroToBka miTeit
BKJIIOYa€ OOrOBOpPEHHS TEMH, JAEMOHCTpallll0 IIocTpamii, kapt 1 Qororpadiii
MICIIEBOCTI, II0 AKTUBI3y€ TMi3HAaBaJbHI 1HTEpecH Ta (QopMye TMEPBUHHI YSIBICHHS.
Exckypcii cTpykTypoBaHi 3a e€Tamamu: MiITOTOBUYMNA — O3HAMOMIJIEHHS 3 TEMOIO,
PO3IOLT pojiei, IPE3eHTAIllsl MaTepialiB; OCHOBHUM — 0€3MOCEPETHE MPOBEICHHS 3
IHTEPAKTUBHUMH 3aBAAHHSIMHU (CIIOCTEPEKEHHSI, JOCHIKCHHS, TMOPIBHSHHSA, MiHI-
€KCIIEpUMEHTH, ITPH); MiJICYMKOBHM — pediekcis, TBOpYl 3aBAaHHS, OLIIHIOBAHHS
3aCBOEHOTO MaTepiany.

MetoauyHi peKOMEHAaIlli BKJIIOYAIOTh BUKOPUCTAHHS 1HTEPAKTUBHHUX 1
nudepeHIinoBaHuX MIIX01B. Martepianu noAatoThCs B pi3HUX opMax BiAMOBIIHO 0
BIKOBUX Ta IHJIMBIIyalbHUX OCOOMMBOCTEH niteld. [lemaror BUCTymae siK sICKpaBUA
€KCKYpCOBO/I, CTBOPIOIOYM E€MOIIHHUN €(EeKT MPUCYTHOCTI Ta CTUMYIIIOIOUYHU 1HTEpEC
a0 mizHaHHA. [[1s pO3BUTKY MOBJIEHHEBOT KOMIIETEHTHOCTI MOIUIBHO BKJIIOYATH
PO3MOBII PO ICTOPIIO MICIIEBOCTI, JISTEHAMW Ta HApoiHI nepeka3u. CEeHCOpHI irpu Ta
00CTeXKEHHSI TPHUPOAHUX OO €KTIB JO3BOJISIIOTH MITAM JOTOPKHYTHUCS, TOHIOXATH,
PO3TJISTHYTH Ta MOCIyXaTh 00’ €KTHU TOBKULISL, aKTUBI3YIOUH BCl KaHAJIM CIIPUIIMaHHS.
JIJisi HAOYHOCTI BHKOPUCTOBYIOTHCS SICKpaBi (hOTO, KapTH, LTFOCTpAIlii Ta MPEAMETH,
OB’ s13aH1 3 ICTOPIEIO, MO JO3BOJISIE TITSIM JOCIIIKYBaTH, TOPIBHIOBATH Ta (hOPMYBaTH
[IJTICHE PO3yMiHHA CBITYy. PONBbOBI irpu Ta mMepeBTUICHHS B ICTOPUYHI 00pasu
CTUMYJIIOIOTh KPEAaTUBHICTh, KOMYHIKATUBHI HaBUYKH, (QOPMYIOTH ICTOPHYHE
MUCJICHHS Ta TIOYYTTs MPUHATICKHOCTI 10 KyJIbTYypH PiTHOTO KPAo.

Ocob6nmBa yBara NPUILISETHCS MCUXOJIOTO-MEeIaroriYHiM yMOBaM: Oe3reka Ta
KOM(OPT niTel 3a0e3MeuyoThCsl MONEPEIHIM 03HAMOMIIEHHSIM 3 MapIIpyTOM (Micus
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YKPUTTS, TyaJleTH), YpaxyBaHHSM BIKOBHUX MOKJIMBOCTEH, MOCTIHHUM KOHTPOJIEM
MeJaroriB Ta MiATPUMKOIO TTO3UTUBHOTO EMOIIHHOTO KITIIMaTy.

Exckypcii 103BOJISIIOTE MITAM O€3MOCepeHbO CHOCTEpIiraTé SBHILNA MPHUPOIH,
npeaMeTd moOyTy, apXITEKTypHI CHOPYAM Ta ICTOPUYHI TaM’ SITKH, IO CHpUSIE
PO3BUTKY CIIOCTEPESKIMBOCTI, MHUCJCHHS, MOBJCHHS, €MOIiHHOT cdepu Ta
KOMYHIKaTUBHUX HaBUYOK. AHKETYBAaHHSA IMIE€JaroriB IMoOKa3ajao, 0 OUIBIIICT
YCBIIOMJTIOIOTh 3HAYCHHS Kpa€3HaBYOi PoOOTH, ajie HE 3aBXKAW MAlOTh JTOCTaTHE
MeToaudyHe 3a0e3neueHHs. Po3po0iieH MeToIMuH1 peKOMEH 1allii BKIIOYa0Th J1001p
E€MOIIIMHO HACHYCHOro MaTepialy, TOeTalmHy IMMArOTOBKY JITeH, 1HTerparito
Kpae3HaBUOl TEMAaTHKH y OCBITHI HAPsIMU Ta aKTUBHE 3a1y4CeHHS OAThKIB 1 TPOMaJIH.

[IpoBenene  moCHKEHHS  MIATBEPAUSO  €(hEKTUBHICTh  BHUKOPUCTAHHS
Kpa€3HAaBUOTO MaTepiajay IIiJl Yac €KCKypcCid 13 JMOIIKUIbHUKaMH. [HTepakTHBHA Ta
TUSJIbHICHA TIe/IaroTiKa CHpHsE IIBUIICHHIO ITi3HABaJbHOI AKTUBHOCTI, PO3BHUTKY
MOBJICHHEBUX, COIIAJIBHUX Ta €MOLIMHUX KOMIIETEHTHOCTEH, (POPMYBaHHIO
IIHHICHOTO CTaBJICHHS 10 PIAHOTO Kpar. Po3poOiieHi METOAMYHI pEeKOMEHJallii
MOXYTh 3aCTOCOBYBATHICSl TI€JlaroraMd Ta METOMWCTAMH Yy 3aKJiajgax JOMIKUIBHOI
OCBITHU JIsl MIJBUILEHHS SIKOCTI Kpa€3HABUOi JISJILHOCTI Ta MIATOTOBKU JITEH J0
CBIJIOMOTO CIIPUAHSTTS KYJIBTYPHOI CITa IIITUHU.
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CTAH 3JIOPOB’S LIKOJISIPIB Y CTAPIUIH IIKOJII
KOBTHUX BO/J]

Karioxa Anacraciss MukoJiaiBHa,
3100yBad apyroro (MaricTepchKOro) piBHS BHUINOT OCBITH
VYkpaiHChKuil AepKaBHUM yHIBepcUTET iMeH1 Muxaiina [[paromanoBa

[IpoGnema 30epexeHHS 370pPOB’S yYHIB CTapIIOi IIKOJW € HaJI3BUYANHO
aKTyaJbHOIO B YMOBAX Cy4aCHOI'O CyCHIbCTBA Ta pehOpMyBaHHS OCBITHBOI CUCTEMH.
CrapmokiacHUKM TiepeOyBalOTh Yy KPUTUYHOMY BIKOBOMY MEpIOAl, SIKUU
CYIPOBOJIKYETHCS 1HTEHCUBHUMHU (P1310JIOTIYHUMU Ta TICUXOJOTIYHUMU 3MIHAMH,
3pOCTaHHSIM HaBYAJIBHOTO HABAHTAXKEHHS Ta MOCUJICHHSM COILIAJIbHUX BUMOT. MicTo
XKosti Boau JIHinpornepoBChKOi 00J1aCTI TaKOX BUPIZHIETHCS CHEUMIYHUMU
€KOJIOTTYHUMHU OCOOJMBOCTSIMU, 10 3yMOBIICHI ICTOPI€I0 IPOMHUCTIOBOTO PO3BUTKY Ta
TEXHOTEHHUM HaBaHTaXEHHSIM Ha HaBkoyuinHe cepenoBuine [1]. Ile cTBOproe
JIOJATKOBl PU3UKH JUISA 3[0POB’Sl TUTSIYOTO HACENEHHS Ta MOTpedye KOMIUIEKCHOTO
JOCIIKEHHS.

MeToro MpoBEAEHOr0 AOCHIHKEHHS OyJI0 BHU3HAYEHHS KIIOYOBUX (DI3UUYHMX,
MICUXOEMOLIMHUX Ta COLIAJIbBHUX YMHHMKIB, 10 BIUIMBAIOTh HA CTaH 370POB’S YUYHIB
crapmoi mkoiau JKoBtux Boj, a TakoX BCTaHOBJEHHS 3B’S3KIB MIX XapaKTEpPOM
HABYAJbHOTO HABAHTAXKEHHS, OCOOJMBOCTAMH TEMIIEPAMEHTYy, pIBHEM (Pi3WUHOL
AKTUBHOCTI Ta aJanTaIliiHUMU MOXKJIUBOCTSMH IIKOJISIPIB.

VY mexax nmociimkeHHs O0yno obcrexxeno 120 yuniB BikoM Bif 14 g0 17 poxis.
KommnekcHuii  miaxil OXOIUTIOBAaB aHTPOIOMETPHYHI BHUMIPIOBAHHS, OIIHKY
MopGho(dYHKITIOHATEHOT'O CTaHY CEPILICBO-CYIMHHOI Ta IUXaJbHOI CUCTEM, BUSHAYCHHS
MOKa3HUKIB M’SI30BOT CHJIM, 1HJEKCIB (DI3MYHOTO PO3BUTKY, & TAKOXK MCHUXOJIOTIYHE
TectyBaHHA [2]. Okpemuii 6JI0K CTAHOBHWIJIO aHKETYBAaHHSI, CIIPSIMOBAHE Ha BUSBJICHHS
0COOIMBOCTEM CIIOCOOY KUTTSI, pEXKUMY JHS, piBHS (D13MYHOI aKTUBHOCTI Ta (haKTOPiB
COLIIAJIBHOTO BILJIUBY.

OTpuMaHi pe3yiabTaTH MOKa3aliy, 1110 3HaYHa YaCTUHA YYHIB Ma€ MEeBH1 BIAXUICHHS
B1J1 HOpMH Y (PI3UYHOMY PO3BUTKY (Tadm 1).

Taoaunnsga 1
AHTpONOMETpUYHI NOKa3HUKH Y4HIB cTapioi mkoiau Kosrux Bojg
MoKasHIK Hopma . HHoxa3uukm 3 Cepenniit NOKA3HHK I10
BixxuwiaenHssMu (%) rpymi
3picT (cm) 160-185 10% 170 cm
Bara (kr) 50-85 30% 68 Kr
IMT (xr/m?) 18,5-24,9 18% 21,5 xr/m?

3okpeMa, BUSBJICHO BUMAAKU SIK HEIOCTATHHOI, TaK 1 HAAMIPHOI MacHu Tijia, 110
BKa3ye Ha AucOaNaHC y XapuyBaHHI Ta HEIOCTAaTHE JOTPUMAHHS 3[J0POBOTO CHOCOO0Y
KUTTA. OIIHKA CEepLEeBO-CYJIMHHOI CHCTEMHU 3acBiuuia HasSBHICTH IIJBUIIECHOTO
apTepiaibHOTO THUCKY Ta HECTaOIBHOI YaCTOTH CEPLEBUX CKOPOYEHb Yy YaCTUHU

99



EDUCATION
INNOVATIVE DIRECTIONS FOR IMPROVING SCIENCE, RESEARCH AND PRACTICE

IIKOJISIPiB, 10 YacTO MOEIHYBAJIOCA 3 HU3BKUM pPiBHEM (Di3WYHOI MIATOTOBJICHOCTI
(Tabm. 2).

Taoaunga 2
JlomatkoBi ¢i3udHI MOKa3HUKH YUHIB cTapmoi mkoym JKostux Box
MoKasHUK Hooma IToxa3uukmu 3 CepenHiii noka3HuK
P Bixxuiaenusivu (%) 1o rpymi
M A30B4 ciia 25-35 kr 20% 30 xr
KHCTI (KT)
JKutreBa eMHICTD 3000-4500 15% 3800 M1
JiereHb (M) MJT
g}ig{g) cHoxol 60-80 yn/xB 10% 70 yn/xB
[nnexc Pyd’e 0-0,2 25% 0,3

OcoOnuBe 3HaYEHHs1 Ma€ CTaH IMCUXOEMOIHOI cdepu yuHiB [3]. PesynpraTn
TECTIB 3aCBIIYMIIM BUCOKHUI pIBEHb TPUBOKHOCTI, EMOL[IHHOT HAIIPYTH Ta MEPEBTOMMU.
HaiiG11b111 Bpa3iuBUMU 10 CTPECOBUX (PAKTOPIB BUSBUIIMCH YUHI 3 MEJTAHXOJIYHUM Ta
XOJIEPUYHUM THIAMH TEMIIEPaMEHTy, TOJIl SK CaHTBIHIKM TMPOJAEMOHCTPYBAJIH
HaMOLIBII BUCOKI aJamnTaIliiiHi MOXJIMBOCTI. BakKIMBO 3a3HAYUTH, IO BiJICYTHICTh
HAJICKHOI TCHUXOJIOTIYHOT MIATPUMKH Yy IIKOJI Ta 1032 HEI 3HAYHOK MIpOIo
YCKJIQJHIOE a/IaNTaIlll0 CTAPIIOKIACHUKIB 10 HABYAJIbHUX HABAHTAKECHb.

CorrlanpHl YUHHUKHA TaKOXX MAalOTh 3HAYHWI BIUTUB HA CTAaH 37I0POB’S IIKOJSPIB
[4]. 3okpeMa, BHUSBICHO 3aJieKHICTh MIXK PIBHEM MAaTeplajJbHOTO 3a0e3MmedyeHHs
POJIMHU, YMOBAMH TMIPOKUBAHHS, MIIATPUMKOIO 3 OOKy OaThKiB Ta 3arajJlbHUM
CaMoIIOYyTTsIM y4HIB. HemocTaTHs pyxoBa akTHUBHICTh, HaaMIpHE BUKOPHCTAHHS
raJDKETIB, HEPETYISPHUI PEXMM CHY Ta XapuyBaHHS — BCE II€ € MOIMIUPEHUMH
npo0semMaMu, skl MOTpeOyI0Th KOPEKIIil Ha PIBHI SIK LIKOJH, TaK 1 CiM 1.

[IpoBenennii aHayi3 gae 3MOry CTBEpIKyBaTd, IO (i3uyHEe, MNCUXIYHE Ta
colllaJbHEe 37I0pOB’S YYHIB B3a€MOIOB’s3aHI. 3HIKEHHS (DI3UYHOI AaKTUBHOCTI
HEraTUBHO BIUIMBA€ Ha (DYHKIII CEpLIEBO-CYAMHHOI Ta TUXANbHOI CHCTEM, TOAl SIK
BHUCOKHI PIBEHb TPUBOKHOCTI 3MEHIITY€ Q/IaNTaIlliHI Pe3E€PBU OPraHi3My Ta MOTIPIIyE
mpare3aTHicTh. PasoM 3 THUM, BaXXKi €KOJOTIYHI YMOBH PETIOHY MOXYTh
MOTJIMOIIOBATH HasiBHI MpoOsieMu, (OPMYIOUM JOJATKOBI PU3HKU JJISI PO3BUTKY
XPOHIYHUX 3aXBOPIOBaHb y MallOyTHROMY [4].

[TincymoByrouM, MOKHA 3a3HAYUTH, 110 PE3YyJIbTaTH JOCHIKEHHS CBIAYaTh PO
HEOOXITHICTh KOMIUIEKCHOTO MiaXoay 10 (GopMyBaHHS 370pOB’s130epeKyBaIbHOI
MOBEAIHKM YYHIB CTapIIOi IIKOJIH. PEeKOMEHIyeTbCcs BIPOBAHKEHHS CHCTEMHU
PEryJIIPHOTO MOHITOPUHTY 3JI0pPOB’Sl, OpraHi3ailisi IMCUXOEMOIINHOT MATPUMKH,
ONTHUMI3allisi HAaBYAJIbHOTO HABaHTAXEHHS, (DOPMYBaHHS CIPUSATIUBOTO OCBITHHOTO
CepelloBUIIla Ta aKTHUBI3alllsl PyXOBOi MisIbHOCTI mmKoJsApiB [4]. Taki 3axoau
CIPUATAMYTH ITiIBUIIICHHIO PiBHSI 370POB’s, 3HWKEHHIO CTPECOBUX HABAaHTA)XCHb Ta
(hopMyBaHHIO KOMIIETEHTHOI'O ¥ CTIMKOTO /10 BUKJIMKIB MOJIOJIOTO IMMOKOJIIHHS.
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POJIb HEﬁPQKOPEKHIFIHI/IX TEXHOJIOI'IN Y
JJOTOMNEANYHIN POBOTI 3 JITbMM 13 3ATAJIBHUM
HEJIOPO3BUHEHHSM MOBJIEHHSI

Kyapuncbkux Oubra

3100yBavKa BUIIIOT OCBITH 3a IPYTHM (MariCTepChbKUM) PiBHEM BHILIOT OCBITU
rp. JAK-24m-13

JIHITPOBCHKOTO HalllOHAIBHOTO YHIBepcuTeTy iMeH1 Onecst ['onuapa

Hiuyroscoka Jlutis

JOKTOP TearoriYHuX HayK, podecop

kadepa negaroriky, AOMKIILHOT Ta CIeiaIbHOT OCBITH
(bakyIpTeT ICUXOJIOTII Ta CIelialbHOT OCBITH

JIHImpOBChKUI HallioHAIBHUM yHiBepcuTeT iMeHi O. ['oHuapa

VY cyyacHMX yMOBax aKTHUBHOTO PO3BUTKY CIELIaIbHOI OCBITH Ta PO3LIUPEHHS
OIAXOAIB  JO  IICHUXOJIOTO-TIEJAroriuHoro  CympoBOJy  JITed 3 3arajJlbHUM
HeZ0po3BUHEHHSIM MOBJeHHS (3HM) ocob6inBoi yBarm notpelye mpobiema iXHbOI
COLIAJIbHOI, €eMOLIMHOI Ta MOBEAIHKOBOI afanTalii. ¥ OUTbIIOCTI BUMAJKIB TPYIHOILI
ajganTamii TMOB’s3aHl 3 TOPYIICHHSIM (PYHKI[IOHYBaHHS HEHPOICHXOJIOTTYHHUX
MIPOILIECIB, IO YCKIIAJHIOE B3a€EMOAII0 TUTUHU 3 OCBITHIM CEPEIOBUIIEM, 3aCBOEHHS
3HaHb T4 KOMYHIKAIIIIO 3 OTOYEHHSIM.

BukopucTaHHs HEHWPOKOPEKIIMHUX TEXHOJOrH, MOo0YyIOBaHUX Ha 3100yTKax
KOTHITUBHOI HayKH, HEMPOIICUXOJIOTIi Ta HEBPOJIOTii, BIAKPUBAE HOBI MEPCIIEKTUBU
JUISL  PO3BUTKY €MOIIIMHOI, IHTENEKTyaJlbHOI Ta TOBEIIHKOBOI cdep miTei.
BnpoBamxkeHHsT Takux METOMIB Y KOPEKIIHHO-PO3BUTKOBY ISUIBHICTH CIPHSIE
MIJBUILEHHIO €(EeKTUBHOCTI OCBITHBOI aJamTailii, MOKpPAIIEHHIO SKOCTI KUTTS Ta
comianbHii iHTerparii airei 3 3HM. Heiponcuxonoriyna KOpeKIlis po3TasgacThCs sIK
KOMILJIEKC ~CICIIali30BaHUX METOJUK TIUJIECHO-OPIEHTOBAHOI TMCHXOTepamii Ta
HEHWPOTICUXOJIOTYHOTO BIUIUBY, SIKI CIPSAMOBAHI HA HUIICHE KOPUTYBAHHS MOPYIIEHb
PO3BUTKY.

[ToHATTS HEMPOKOPEKLIIT OXOIUTIOE CYKYITHICTh TEXHIK 1 TEpAalleBTUYHUX CTPATET1H,
OpIEHTOBAaHUX Ha ONTHUMI3allil0, BITHOBJICHHS Ta TAPMOHI3ALIII0 HEHPOIICUXOJIOTTYHUX
¢bynkuit gutuau. L1 QyHKOIi, M0 BKIIOYAIOTH yBary, mam’siTh, CIpPUHMAaHHA,
MOBJICHHSI, MHCJEHHS, BHMKOHaBYl (yHKIIT Ta pyxoBy cdepy, € 0a30BUMHU
KOMIIOHEHTaMH JIsl YCIIIIHOTO HAaBYaHHS, CoIliaiizailii Ta CTaHOBJICHHS TICUXIKHU B
oHtoreHesi [2]. Came TOMY HEWPOKOPEKIi BHUCTYMAE€ BAXJIUBUM YUHHUKOM
(dhopMyBaHHS ONITUMAIILHOT AISUTHHOCTI KITFOUOBHX MCUXO(]1310J0TIYHUX CUCTEM.

TeopeTHYyHOIO  OCHOBOIO  HEMPOKOPEKIIMHOTO  MiaxXoay €  (EeHOMEH
HEHPOIUIACTUYHOCTI — 3JIaTHICTh MO3KY 3MIHIOBATH BJIACHY CTPYKTYpYy 1 (yHKIIi
MPOTATOM KUTTA. Taki 3MiHU 3yMOBJIIOIOTHCS IOCBIJIOM, TPEHYBaHHSIM, HABUAHHSM Ta
30BHINIHIMY BIUTMBaMH [ 1]. 3aBAsKY 1111 BIACTUBOCTI MO30K MOe (DOpMyBaTH HOBI Ta
nepeOyIoOByBaTH ICHYIOUl HEWpPOHHI 3B’SI3KM Y BIJANOBIb HA IIJIECOIPSIMOBAHY
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CTUMYJISILIIO. Y pe3yibTaTl MiABUIIYEThCS €(OEKTUBHICTh MO3KOBOI ISUIBHOCTI,
KOMIIEHCYIOThCSI KOTHITUBHI Ta PETYJIATOPHI MOPYIICHHS, PO3BUBAIOTHCS HEJOCTATHBO
chopmoBani ncuxiydi QyHkmii. OTxe, HEHPOKOPEKIiss BUKOPUCTOBYE MPHUPOIHUMN
MOTEHII1a]l HEHPOIUIACTUYHOCTI JIJIsl IOKPAIICHHS KOTHITUBHOTO, ICUXOEMOIIIITHOTO Ta
MOTOPHOTO (DYHKI[IOHYBAaHHS JUTHHU.

Jitu 3 3HM 4acto cTUKAIOThCS 3 MUPOKUM CIIEKTPOM TPYIHOIIIB aIarTaltii, sKki
MEPEIIKOKAIOTh IXHPOMY MOBHOLIIHHOMY PO3BUTKY Ta BKJIIOYEHHIO B OCBITHIN
npouec. Taki MOpyHIeHHS MarOTh Pi3HE MOXOJKEHHS 3aJ€XKHO BiJ THUIY pO3Jaiy,
OCOOHUCTICHUX XapaKTEPUCTUK TUTHUHU Ta COLIAIBHOTO KOHTEKCTY [3].

3HIKEHHS] HaBYaJbHOI MOTHBAlli YacTO TMOB’si3aHE 3 HETATUBHUM JOCBIIOM,
HEPO3yMIHHSAM 1HJMBIAYaJIbHUX TMOTPe0 JAWUTHHM y HaBYaHHI Ta BUPAKECHUMHU
HEHUPOICUXOJIOTTYHUMHM ~ TIOPYIICHHSIMU. HeMOXJIMBICT,  YCHIITHO  OIMaHyBaTd
HaBYaJbHUN MaTepian COpUUUHSE PpyCTpaIlito, eMOIIHHE BUCHAKEHHS Ta BIIMOBY BiJI
y4acTi B HaBUaJIbHIN isIbHOCTI. [Ipu IbOMy po3i1aiu yBaru i mam’siti, XapakTepHi JJis
Oaratrox aiten 3 3HM, ¢hopmyroTh 3aMKHEHE KOJIO HEYCIIITHOCTI.

EMorriitHa necTabiibHICTh BUCTYTIA€ CEPHO3HUM Oap’€poMm i afanTallli JUTUHH.
TpHUBOXKHICTH, THIBIMBICTh, EMOLIIIHI ClTaJIaX| Ta TPYAHOILLI Y PO3Mi3HaBaHH1 BIACHUX
1 4YyXUX €MOLId € THUIOBUMHM TMPOSIBaMH, WIO0 YacTO MarwTh JBO(AKTOpHE
noxo/pkeHHs [1]. YacThHa Takux peakuiid 3yMOBJIEHA NEPBUHHUM MOPYLIEHHSIM
pPO3BUTKY. [HIIIa YacTHHA € BTOPMHHUMH MPOSBAMH XPOHIYHOTO CTPECy, MOCTIHHUX
TPYJHOIIIB Y CHUIKYBaHHI Ta MOYYTTS BIAMIHHOCTI BiJi OJHOJITKIB, IIO TOCTYIIOBO
BHUCHAXY€ ICHUXOJIOTIYHI PEeCypcH TUTUHHU Ta cupusie (GOpMYBaHHIO MOBEIIHKOBUX
posznanis [4].

Hedinur camoperysiii — oJHa 3 HAUMOMIMPEHIINX MPOOJeM, M0 YCKIAIHIOE
HaBuaHHa Jited 3 3HM. @ynHkuioHanpHlI TOpYIIEHHS TPEePpOHTATBHOI KOpU
BIUTMBAIOTh Ha (POpMyBaHHS BUKOHABUMX (YHKIIIM, 30KpeMa 3/IaTHICTH IUJIaHYBaTH,
KOHTPOJIIOBATH IMITYJIbCH, YTPUMYBATH yBary Ta OpraHi30BYBaTH JISJIbHICTb.

KomMmrmiekcHe po3yMiHHS MEXaHI3MIB MOPYIIEHb ajganTaunii € yHIaMeHTOM MaJis
CTBOPEHHSI €(QEKTUBHUX I1HKIIIO3UBHUX cTparerii miarpumku giteil 13 3HM. Ile
noTpedye criBIpalli earoris, ICUX0JIOT1B, JIOTOMNE/11B, 0aThKIB 1 MEIUYHUX (PaxXiBIIiB,
a TaKoX 3aCTOCYBaHHS Cy4YaCHUX KOPEKUIMHMX 1HCTpyMeHTiB. Cepen Takux
IHCTPYMEHTIB Ba)XJIMBE MICLE IMOCIJAl0Th METOAM HEHUPOKOpPEKIii: O10J0T14YHuN
3BOPOTHUH 3B’s130K (010(ig0€K), CECHCOMOTOpPHA KOPEKIisl, iIrpOBa HEUPOCTUMYJIALLIS,
HEHWPOIICHXOJIOTTYHI BIIPABH.

Meton 6iodindexy (GopMye y NUTHHHM 3[aTHICTH KOHTPOJIIOBATH (hi310JI0T1UHI
napameTpu (CepreBuil puTM, M’ I30B€ HAIIPY>KEHHSI, HEWPOAKTUBHICTH) 32 JOTIOMOTOIO
CHelaJIbHUX CUTHAMTIB, 10 MIABHUILYE PIBEHb CAaMOPETYJIALIT Ta 3HUKY€E TPUBOKHICTh
y HaBYaJIbHUX CUTyallsx [2].

Hetiporicuxonoriuai  BnpaBu  3a0e€3MEUyOTh  IUICCTIPSIMOBAHUM  PO3BUTOK
ni3HaBajgbHUX (yHKIiH. CroemianbHO po3poOIieH] 3aBAaHHS AKTUBIZYIOTh MaM’sITb,
MOBJICHHSI, MHUCJICHHS, yBary Ta MpPOCTOPOBO-YacOBi YsBIEHHS. 3aBIAKH il Ha
MEXaHI3MH HEHPOIIACTUYHOCTI BiOyBaeTbcsi (OpPMYyBaHHS HOBHX HEUPOHHUX
3B’SI3KIB, 1110 CIIpUs€ KOMIEHcalli AepinuTapHuX (QyHKIIN 1 3HAYHOMY T1BULIEHHIO
e(hEeKTUBHOCTI HaBUAJILHO-IT13HABAIBHOI IsUTHHOCTI [3].
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IrpoBa HEHpOCTUMYJISIIA — CYYaCHHM HampsM HEHWPOKOPEKIlii, IO MOEIHYE
HABYaHHS Ta TPy AK IHCTPYMEHT CTUMYJISIIIIT MO3KOBOI aKTUBHOCTI. [HTepakTHBHI irpu
CIPsIMOBaH1 Ha PO3BUTOK MOBJICHHSI, JIOT1KH, TIaM ST, yBard, MOTOPUKH Ta COIIAIbHIX
HaBUYOK. ['pa sk mpupoaHa GopMa aKTUBHOCTI JOIIKIIBHUKA CTUMYJIO€ MOTHBAIIIIO
Ta TIOKpAIIy€ 3aCBOEHHSI CKJIaTHOTO MaTepiany [2].

CeHcoMOTOpHA KOPEKI[isi 00’ €HY€ CEHCOPHUMN 1 PyXOBUN PO3BUTOK, CIIPUSIOUU
BJIOCKOHAJICHHIO MTPOMPIOLENTUBHUX, TAKTUILHUX, BECTUOYIISIPHUX 1 KOOPAUHAIIITHIX
MeXaHi3MiB. i cucTeMaTHuHe 3aCTOCYBaHHS MO3MTMBHO BIUIMBA€ HA IMOBENiHKOBY
PEryJIsIio, MPOCTOPOBE MUCIICHHS, YBAary Ta MOTOPHHUM PO3BUTOK.

[ToeqHaHHS yCIX IUX IIJIXO/IB CTBOPIOE IHTEIPOBAaHUN KOPEKIIIHHUM BILIUB, KU
OXOIUTIOE  KJIIOYOBI  acmekTd po3BuTky autuaun 3 3HM. 3actocyBanHs
HEHPOKOPEKIITHIUX METOANK CIIPUSIE HE JIUIIIE MOAOJAHHIO KOTHITUBHUX MOPYIICHb, a
W pO3IMIMPEHHI0O KOMYHIKATUBHUX MO>KJIMBOCTEH, OPMYBaHHIO €MOILIMHOI CTIHKOCTI
Ta MIJIBUIICHHIO PIBHSA aBTOHOMHOCTI Ta CaMOOIIHKK quThHU [2]. Lle € HeoOxiaHo10
YMOBOIO OBHOIIIHHOT a/ianTarii B iHKJIIO3UBHOMY OCBITHBOMY CEPEIOBHUIIII.

E(deKTuBHICTh TNCUXOJOr0-NeAarorivHoro CymnpoBOAY 3HAYHO 3pOCTa€ MpuU
Mepexo/ii BiJ PO3pI3HEHUX BTPYUYaHb O CUCTEMHOTO Tiaxoay. TpaauiiitHi MeToau
(ncuxonoriyna miarHoctuka, IT1P, noromenuuna pobota, coliagbHO-IEAArOTTYHUN
CynpoBia) 3a0e3leuyloTh OCHOBY [Jisi HaBuaHHS. HeHpokopekilis JOMOBHIOE iX
3aBJSIKU BIUIMBY Ha HEMpO(]i310J0TIUHI MEXAHI3MH Ta PO3BUTOK 0a30BUX MCUXIYHUX
MPOIIECiB, IO JIeKaTh B OCHOBI HaBYaHHS, €MOIIIMHOT peryidiii Ta COIiaabHOI
B32€EMOJIII.

CunepreTuuHuil €PEeKT MOETHAHHS HEUPOKOPEKIIi 3 TPaaUIIHHOI TCUXOJIOTO-
MEJAaroriyHo MiITPUMKOI0 BUSBISIETHCS Y TOMY, IO HEHPOKOpEKIIis 3ade3neuye
MO3KOBY MIATOTOBKY JO HAaBYAJIBHOTO TMPOIECY, a TMeNaroriyHi METOIUKU
TpaHCPOPMYIOTh HEHPOKOPEKIIIMHI JTOCATHEHHS y CTiMKI HaBYaJIbHI Ta MOBEIIHKOBI
pe3ynbTaTi. Take noeaHaHHs 3a0e3Meuye MOKIMBICTh HOBHOLIIHHO OL[IHUTH TUHAMIKY
PO3BUTKY, BHU3HAUUTH [NIMOWHHI NPUYMHM  TPYJHOWIIIB 1  31HCHIOBATH
1HIMBIAyalli30BaHe BTPYYaHHS.

Helipokopekiiiss € BHUCOKOC(DEKTUBHUM I1HCTPYMEHTOM MIATPUMKHM JITEH 3
OCOOTMBOCTSIMU PO3BUTKY, KOTHITUBHUMH Ta TMOBEIIHKOBUMH MTOPYIICHHSIMH, Y TOMY
YUCTI TMPU  OpPraHIYHUX  YpaKEHHAX MO3Ky. KOMIUICKCHE BHKOPHUCTAHHS
HEUPOKOPEKIIINHUX TEXHOJOT 13 TpagulifHUMU TICUXOJOTO-MEeAaroriYyHuMu
nigxogamMu ¢GopMye TMPUHIMIIOBO HOBUK piBeHb npomomoru mitam 3 3HM. Ile
3a0e3nedye BIUIMB HE JIMIIE Ha OKpeMi (DyHKITIOHAJIbHI TTOPYIIEHHS, a i HA CUCTEMY
PO3BUTKY B LIJIOMY, CIpHUstoun (HOPMYBAHHIO HABYAIHHHUX, COIIATBHUX 1 EMOIIIHO-
BOJHOBHX HABHUYOK, IO € HEOOXITHMMH JJI iXHBOI IOBHOIIIHHOI 1HTErparii B
CYCIILITBCTBO.

OTxe, ycHiliHE BIPOBAIKCHHS KOMIUIEKCHOT CHUCTEMH MIATPUMKH TOTpeOye
KOMaHAHO1 B3a€MOJIIi TEeJaroriB, MCHUXOJOTIB, (DaxiBI[IB KOPEKIIHHOI MeJarorik,
0aThKiB Ta caMOi JUTHUHU. Pe3ynbTaTu Takoi CriBIpalll € JOBTOTPUBAIIMMH Ta 3HAYHO
MIEPEBUIIYIOTh BILTUB OKPEMUX (parMEHTAPHUX BTPYYaHb.

[Toganeri HaykKoBl JOCHIDKEHHS MOXYTh 30CEPE/KYBATHCS Ha aHai3l
€(EeKTUBHOCTI PI3HUX KOMOIHAIIA HEHPOKOPEKIINHUX METOAMK JJIS PO3BUTKY
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KOTHITUBHOI, €MOIIIHOI Ta comianbHOi cdep aitei 3 3HM, a Takox Ha MpoOBEJICHHI
JOBTOTPUBAIMX JIOHTITIOAHUX JOCTIIHKCHb, IO JIO3BOJUTH OIIHUTH CTaOUIBHICTH
JTOCATHYTUX PE3yJIbTATIB y TUHAMII.
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IHAUBIAYAJIBHA IIPOT'PAMA PO3BUTKY K
IHCTPYMEHT CIIIBITPALI MEJATI'OI'IB, BATBKIB TA
PAXIBHIB IHKJIIO3UBHO-PECYPCHOI'O HEHTPY

Ouaedip Harauia BiragiiBHa,

CTapIInii BUKJIaga4y

kadeapu 3arajJbHOI Ta CIeiaIbHOI MeAaroriku

K3BO «/IninpoBcrka akagemist HenepepBHOi ocBiTi» JIOP
M. JlHimpo, YkpaiHna

[nauBimyansHa mporpama po3Butky (I[IP) € KiIr04OoBUM 1HCTPYMEHTOM
3a0e3ne4eHHs OCBITHIX MOTpeO y4uHIB 3 ocoOmuBuMH ocBiTHIMU noTpedamu (OOII) B
yMOBaxX IHKJIFO3UBHOI'O HaBYaHHA. BoHa BUCTymae He JMIIE JOKYMEHTOM, SIKUN
BH3HAYa€ 3MICT 1 CTpaTerii HABUaHHS IUTUHU, a i MEXaH13MOM KOOpAHHAIllT B3aeMOIT
MDXK Tefaroramu, 0atbkaMu Ta (haxiBIIMU 1HKIIO3UBHO-pecypcHoro 1eHtpy (IPLI).
CyyacHa mpakTHKa JOBOJUTH, MO €(EKTUBHICTh IHKJIIO3UBHOTO IMPOILECY 3HAYHOIO
MIPOIO 3JIEKUTH BIJl IKOCTI po3po0ieHHs Ta peanizamii [P, sika € BinoOpakeHHAM
MDKIUCIUIUTIHAPHOTO MIAXO0AY J0 HIATPUMKH yuHs [3].

BaxnuBum acnektom ¢ynkuionyBanHa IIIP e ii 3gaTHicTh 3a0e3nedyBatu
IHIMBIAyali3allil0 HaBYaHHS, BpPaxXOBYIOUM OCOOJMBOCTI PO3BUTKY, PIBEHb
Mi3HaBaJbHOI aKTUBHOCTI Ta colliayibHi oTpedu autuHu. [Ipu npomy IIIP BukoHye
IHTErpaTuBHY (YHKIIIO, OCKUIbKM TMOEAHY€E TEAAroriyHuil, TMCUXOJIOTTYHUM Ta
MEJUKO-COI[IaIbHUI BUMIpH MIATpUMKU. [lemaroru, po3poOiisoun mporpamy,
BH3HAYaIOTh 3MICT 1 MeToAu HaBuyaHHs, (axiBii IPL] HamaroTh pekoMeHmamii momao
KOPEKIIIHO-PO3BUTKOBOI pOOOTH, a OaTbKu BUCTYNAIOTh HOCIAMH YHIKQJIBHOI
iHdopMalii npo AUTHHY, 0 POOUTH iX PIBHONPABHUMHM YYaCHUKAMH KOMAaHIU
MICUXO0JIOTO-TIearoriyHoro cynposoay [1].

CmiBopatlst MK HIUMH YYaCHUKaMU € (yHJIaMEHTaJIbHOI YMOBOIO €(EeKTUBHOCTI
IITP. HocmimpkeHHs MOKa3yoTh, 10 Y pa3l HalaroAKeHoi KOMYHIKallli MK OaTbKaMu
1 IIKOJIOK MiJABUIIYETHCSA SIKICTh OCBITHIX pe3yibTaTiB yuHIB 3 OOII, ockiibku
3a0€3MeuyeThCs €IHICTh MIAXO/IB Y HaBUYaHHI Ta BUXOBaHHI [4]. 3aimyuyeHHs 0aThKiB
copusie (GOPMYBAaHHIO JOBIpH, TMIJBHUILYE MOTHBALII0 JUTUHU Ta CTBOPIOE
CHPUSATIIMBUI 1icuxoeMoIliitHuit ¢hoH s 11 po3ButKy. [Pl BucTymae nmocepennukom
MDK CIM €10 Ta 3aKJIaJIOM OCBITH, 3a0e3neuytoun (HaxoBHil CYMPOBi 1 KOOPAMHAIIIIO
I} Iegaroris.

[HnuBiTyanbHa mporpaMa po3BUTKY — II€ JOKYMEHT, SIKUA Ma€ OyTH THYYKHUM 1
TUHAMIYHUM, 110 Tiepen0adae peryJsspHUN Teperyis Ml Ta 3aBAaHb 3aJeKHO Bij
3MIH Yy PO3BUTKY IWTHHHA. Takuil MIiAXiJA BIANOBia€ CyYaCHUM MIKHAPOIHUM
CTaHJapTaM 1HKJIFO3UBHOI OCBITH, Ji€¢ aKIIEHT POOUThCS Ha IHAMUBIAyaTi3aliio Ta
MOCTIAHY aJanTallilo OCBITHHOTO CEpeloBHUINAa 0 MOTped yuHs [6]. Y mnpaxrtuii
YKpaTHCHKUX 3aKJIaJlIB 3arajbHO1 CepeHbOT OCBITH MOCTYIIOBO (DOPMYETHCS KYJIbTypa
neperysiay IITP kinbka pasiB Ha pik, 110 JTO3BOJISE OLIHIOBATH €(DEKTUBHICTh OOpaHUX
cTpaTeriii 1 B4aCHO BHOCUTH 3MiHH.
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Bapto Bim3Hauutu, mo QopmyBanHs IIIP Bumarae BpaxyBaHHS HE JIMIIIE
aKaJeMIYHUX JOCATHEHb, ajle€ ¢ COLIaJbHO-EMOIIITHOTO PO3BUTKY JUTHHH.
JlocTiKeHHsT OCTaHHIX POKiB MOKA3yIOTh, 10 YCIIIIHICTh 1HKJIIO3UBHOTO HaBYaHHS
0e3mocepelHbO  3ANIEKUTh BiJl PO3BUTKY KOMYHIKATHUBHMX HaBUYOK, YMIHHS
MpaloBaTH B Tpymi Ta 3AaTHOCTI A0 camoperyisii [6]. Tomy IIIP nemami yacrime
BKJIIOYA€ 1T, COpAMOBaHI Ha (QOpPMYBaHHS EMOLIMHOT CTIHKOCTI, PO3BUTOK
MIXOCOOHMCTICHUX CTOCYHKIB 1 aJIanTaIliio A0 MIKUIHHOTO CEPEOBHIIA.

BaxxnuBuM € Takok MUTaHHS MIATOTOBKU TieaaroriB 1o poootu 3 IITP. Haykosiii
BIJI3HAYAIOTh, 1[0 HEJOCTaTHS OOI3HAHICTh YYMTENIB Y MUTAHHAX PO3POOJICHHS Ta
peanizalii 1HIUBIIyaJIbHUX IPOrpaM 3aJUIIAEThCI BUKIUKOM JUIS CYYacHOI OCBITH.
[TinBumienns kBamiikaiii megaroriyHUx MPAIiBHUKIB, IMPOBEJICHHS TPEHIHTIB 1
CEeMIHapiB 3 1HKIIFO3UBHOI IEJArorik¥ CIPHUSE IIJBUIICHHIO iXHbOI TOTOBHOCTI 0
coiBmpaiil 3 6arbkamu Ta ¢axiBusgmu [PL]. Takum unHOM, pO3BUTOK MpodeciiHOT
KOMIIETEHTHOCTI MEaroriB € HEeBil’€MHOIO YMOBOIO YCHIIIHOTO BIipoBakeHHs [TIP
[5].

VY cyuacHux yMoBax HH(pOBi3alli OCBITH BaXJIMBUM HANPSIMOM yIOCKOHAJIEHHS
IITP € BukopucTaHHs I1H(QOPMALIKNHO-KOMYHIKAIMHUX TexXHOoJOriH. OHnaiiH-
maTGopMHu JJIsI MOHITOPUHTY JOCSTHEHb Y4HIB, €JIEKTpOHHI mmoaeHHuku II1P,
nu@poBi pecypcH Juisi KOMYHIKaIlil MK NejaroraMu Ta 0aTbKaMu CTBOPIOIOTH HOBI
MOXJIMBOCTI JJIsI TMIJBUIIEHHS TPO30POCTI Ta €PEKTHUBHOCTI IBOTO mpouecy [2].
BukopucTtanHs TEXHOJIOTIH cripusie€ 3py4HOCTI OOMiHY 1H(MOpPMAILEIO, 110 JA03BOJIE
BCIM yYaCHUKaM KOMaH/]I{ TICUXO0JIOTO-T1€JarOr1YHOT0 CYIPOBOIY MAaTH aKTyaJlbHi J1aHi
PO NPOIpec AUTHHHU.

Otxe, 1HAMBIAYyalbHA TpOrpamMa PO3BUTKY BUCTYMAE HE JIUIIE THCTPYMEHTOM
MeJaroriyHoro IUJIaHyBaHHSA, aje ¥ Ba)UJIMBUM 3acO00M 1HTerpailli 3yCcuiib ycCiX
YYaCHUKIB OCBITHBOTO HpoLeCy. li eeKTUBHICTb 3a€KHUTh BiJl CHCTEMHOI CHiBIpAalli
nenaroris, 6atekiB Ta ¢axiBiiiB IPIl, a Takox BiJ MOCTIHHOTO BAOCKOHAJIEHHS 3MICTY,
dbopm Ta MeroAiB ii peamizamii. YpaxyBaHHS Cy4acCHHMX MIJXOMIB JO 1HKIIFO3UBHOI
OCBITH, 3ally4€HHsI HOBITHIX TEXHOJIOT1M Ta MiABUINCHHS KBadidikalii mneaaroris
cpusitoTh neperBopeHHIo I[P Ha cipaB:kHiil IHCTpyMEHT 3a0e3neYeHHs] TOBHOLIIHHOT
yuacTi nutunu 3 OOII B 0CBITHROMY MpPOILIEC] Ta CYCHIIBHOMY KHUTTI.

Cnucoxk Jgireparypu

1. bounmap T. 1. [TapTHepchka B3a€MO/Iisl MIKOIHU 1 CIM’T Y KOHTEKCTI 1HKITFO3UBHOT
OCBITH. AKTyaJlbHI TTUTAHHS KOPEKIIHHOI OCBITH (mefaroriyni Hayku). Kam’sHerb-
[Mominecebkuii, 2020. Bum. 15. C. 43-52.

2. lemuenko I. M. Buxopucranns IKT y mporeci peamizariii iHIuBITyaIbHOT
MpOrpamMu PO3BUTKY YUHIB 3 OCOOTMBUMU OCBITHIMH OTpedamu. [ledacociuni Hayku:
meopis, icmopis, innosayitini mexuonoecii. Cymu, 2021. N 9. C. 102—-111.

3. [HkIr03UBHA OCBITA: OpraHizaliiHO-MeTOUYH1 3aCa/I1 TISUTbHOCT1 IHKTFO3UBHO-
pecypcHux 1ieHTpiB / 3a pea. O. M. Tapanuenxko, C. B. JIlutoBuenko, O. @. denopeHkKo.
Kwuis, 2020. 176 c.

4. Tapanuenko O. M. IliaroroBka mneAaroriyHux MpaIiBHUKIB A0 peaizallli
IHKJIFO3MBHOTO HABYAHHS: CyYacHI BUKIWKH Ta TICPCIICKTUBU. [HKIIO3UBHA OCBIMA:
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00cgi0 [ nepcnekmusu pozsumky: 30. Hayk. npaupb / 3a pen. JI. C. Bapina. Kwuis:
[Temaroriuna mymka, 2020. C. 112-120.

5. ®enopenko O. @., Jlutouenko C. B. @opmyBanHs mnpodeciitHol
KOMITETCHTHOCTI TI€JIaroriB Y KOHTEKCTI IHKJIIO3UBHOI OCBITH. [Ipobiemu cyuacuoi
nedazcoziunoi oceimu. 2021. Bun. 73. C. 45-51.

6. ®enopenko O. @., Jluropuenko C. B., Tapanuenko O. M. InauBimyanbHa
mporpamMa pO3BUTKY IUTHHH 3 OCOOJMBHMH OCBITHIMH TOTpeOaMu: METOIMYHI
pekomenpaaiii. KwuiB: I[HcTHTYT cremianpHOI meAaroriku 1 mcuxojorii iM. M.
Apmauenka HAITH Ykpainn, 2021. 48 c.
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YIOCKOHAJIEHHSA ®I3UYHUX AKOCTEH YUHIB
CEPEJJHHOTI'O BIKY 3ACOBAMMU ATJIETUYHOI
I'NMHACTHUKHA

Hakasyenko Hazap OuiekcanapoBuy
3100yBad qpyroro (MariCTepchbKOro) PiBHS BUIIOT OCBITH
JKutomupcrKkoro aep:kaBHOTo yHiBepcuteTy iMeHi .dpanka

I'apaincbka Assia MukoJsaiBHA
3aBigyBad Kadeapu MeIUKO-010JIOTIYHUX AUCIUILTIH
XKutomupcrekoro aep:xaBHoOro yHiBepcurety iMeHi .dpanka

Macao Amurpo MukojiaiioBuy
no1eHT (0.8.3.) kadeapu MEeIUKO-010JI0TTYHUX JUCHIUTLUIIH
JKutromMupcrkoro aep;kaBHOro yHipepcuteTy imeHi [.dpanka

AHoTamiss. Y cTaTTi poO3rsiHyTO 0COOJMBOCTI 3aCTOCYBaHHS 3aCO01B aTJIETUYHOI
TIMHACTUKH JIJIs1 YAOCKOHAJIEHHsI (PI3MYHUX SIKOCTEH Y4YHIB CEPEIHbOTO IIKIIBHOTO
BIKy. MeTow JOCHKeHHS OyJ0 BU3HAYUTH €(PEKTUBHICTH IIECTIPSIMOBAHOTO
BUKOPUCTAHHS BIIPaB aTJIETUYHOI CHPSIMOBAHOCTI y TIpolieci 3araibHoi (Pi3nyHOI
MITOTOBKH MIKOJSAPIB. Y X011 poOOTH MpoaHaIi30BaHO HAYKOBO-METOUYHI JKEpeTa,
pPO3p00JIEHO Ta BIPOBAIKEHO EKCIEPUMEHTAIbHY MpOrpamy 3aHsATh, L0 BKIIOYANA
BIIPAaBU Ha PO3BUTOK CHJIMA, IIBUAKICHO-CHUJIOBHX 3/1I0HOCTEH, BUTPUBAJIOCTI Ta
rHy4kocTi. OTpUMaHi pe3yJbTaTu MeJIaroriyHoro eKCepuMEHTY 3aCBITUMINA ICTOTHE
MOKpAIICHHS MOKAa3HUKIB (DI3UYHOI MIATOTOBIEHOCTI Y4YHIB, SIKI MpalloBaid 3a
EKCIIEPUMEHTAJIBHOIO TPOrPaMolo, y MOPIBHIHHI 3 YYaCHUKAMH KOHTPOJIBHOT TPYIIH.
3po0eHO BHUCHOBOK MPO JOIUIBHICTH 3aCTOCYBaHHSI aTJICTUUHOI TIMHACTHKU SK
e(eKTUBHOTO 3ac00y MIJBUILIEHHS PIBHS (PI3UYHOTO PO3BUTKY LIKOJISPIB CEPETHBOTO
BIKY Ta 11 MOTEHIIa JJI OAAIBIIOI ONITUMI3AIlli HABYaIbHO-TPEHYBAJILHOTO MPOLIECY.

Beryn. [Ipo6iema po3BUTKY M’S30BOi CHUIM B YUHIB CEPEHBOTO MIKUIBHOTO BIKY
chorofHi HaOyBae 0coOimBOi akTyanbHOCTI. lle moB’s3aHO 3 pI3KUMH 3MiHAMHU B
€KOJIOTIYHUX yMOBax (TIOTIPIICHHS CTaHy JOBKULIA), €KOHOMIUHIN cepl (BHUKEHHS
PIBHSI XKUTTS HACEJICHHS) Ta COLIATbHOMY CE€pEIOBHIII. BaXITMBUM YHHHUKOM € TAaKOXK
HEOOXITHICTh MIATOTOBKH MOJIOJI IO 3aXHMCTy KpaiHM B YMOBax 30BHIIIHBO1 arpecii.
Jlo mux akTopiB ciaig 1oAaTH it Hepbdaie cTaBIICHHS 0araTbOX IIKOISAPIB JO BIACHOTO
3JI0POB’ S IOIMUPEHICTh KYPiHHS, BYKUBAHHS aJIKOTOJIIO, 3HWKEHHS ITHTEPECY /10 3aHSTh
(13UYHOIO KYJIBTYPOIO.

YHpoaoBkK OCTaHHIX POKIB CIIOCTEPITAEThCSA CTIMKa TEHICHIIIS JO0 MOTIPIICHHS
(h13UYHOTO 3710POB’Sl YUHIB 3arajibHOOCBITHIX 3aKkjaAiB Ykpainu. KiabKicTh HIKOISPiB
13 HM3bKMM piBHEM (D13UYHOI MIATOTOBJICHOCTI MOCTIMHO 3pocTtac. OCHOBHUMH
MPUYMHAMHM TaKOTO CTaHy € HEJOCTAaTHS pPyXOBa aKTHBHICTb, IMEPEBAHTAKCHHS
HAaBYAJBHOI MPOrPaMoOl0, BIUIMB PI3HOMAHITHUX collialbHUX (akTopiB. Tomy
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OCOOJIMBO  BAXKJIMBUM CTa€ TMOWIYK €(QEKTUBHUX IUIAXIB  yJAOCKOHAJIEHHS
GI3KYyIBTYPHO-03/I0POBUOT  TISIIBHOCTI Ta CHCTEMH (DI3WYHOTO BHUXOBAaHHS YYHIB
CepeIHBOTO IMIKITFHOTO BIKY.

Yce 1me miagKpecitroe HEOOXIMHICTh JETATbHOTO BHUBYEHHS OCOOJIMBOCTEH
oprasizaiiii ypokiB (i3uyHOi KyJbTypH B CEpPEAHIN KO, aJ)Ke caMe BOHH MAalOTh
3a0e3nevyBaTi BUKOHAHHS 03/I0POBUYHUX 3aB/aHb y MPOIIECI 3aHATH 31 IIKOJISIPaMHU.

VY Halll yac akTUBHO TMOIIMPIOETHCS 3aXOTUICHHSI KOMIT IOTepaMu Ta BiJCOIrpaMH,
4Ooro paHiiie He crocTepiranocs. Taki 3MiHU y CIIOCOO1 KUTTS IMIKOJISAPIB CTBOPIOIOTH
nepeayMoBu g (OpMYyBaHHS pI3HUX MOPYIIEHb CTaHy 370pOB’S: BUHHUKAIOTh
npoOjieMr 3 TIOCTaBOIO, TOTIPHIYEThCSA 31p, 3pOCTAa€ apTeplayiIbHUN  THCK,
HAKOIMUYY€EThCS HAJUTMIIKOBA Maca TuUla. Yce 1€ MOXKE CTaTh YMHHUKOM PO3BUTKY
3aXBOPIOBaHb CEPIIEBO-CYJMHHOI Ta AMXAJIbHOI CUCTEM, a TAKOX MOPYLICHb OOMIHY
PEUOBUH.

[1in yac HaBYaHHA y IIKOJI1 HECTaya PyXOBOi aKTUBHOCTI CIIPUYUHSIE MTOTIPIICHHS
poOOTH  CEpIEBO-CYAMHHOI CHUCTEMHU, 3HIDKCHHS JKUTTEBOI €MHOCTI JIET€HBb,
30UTbLIEHHST Macu TUIa BHACIIAOK IIJBUILIEHHS PIBHA XOJECTEPUHY B KpPOBI.
HagpuanbsHuil mpoliiec BUCyBa€ 3HaUHE HABAHTAXKECHHSI HA OPraHi3M JTUTUHHU: HEOOX1THO
OMpanboBYBAaTH BeJIMKI o00cArM 1H(opmamli, 10 MNPU3BOJUTH [0 TPUBAIOTO
nepe0yBaHHs y CTAaTUUHMX M03aX 1 MIEPEBAHTAXKEHHS 30pOBOro anaparty. Hemocratus
PYXJUBICTh CTa€ MNPUYMHOK TINOJWHAMII, SIKa HEraTMBHO BIUIMBAaE€ Ha (HI3UYHI
MOKJIMBOCTI HIKOJISIPIB. YHACHIZOK IIOTO PIBEHb 3aXBOPIOBAHOCTI JIITE€H 3pOCTa€ B
yCiX BIKOBHX Tpynax, a 3a pPOKH HaBYaHHS B IIKOJI TMOKA3HUKU 3]I0pOB’s
MOTIPUIYIOTHCS Y KiJIbKa pa3iB.

OBO0IOIHHA OY/Ib-IKUMU PYXOBUMH JISIMH — Y TO OOy TOBUMH, TPYTOBUMU, YU
CIIOPTUBHUMH — 3HA4YHO €(PEKTUBHIIIE, SAKIIO TUTHHA Ma€ T0Ope PO3BUHEHY CHUITY,
BUTPUBAJIICTh, MBHUJIKICTh, THYYKICTh, @ TAKOXK 37aTHICTh KOHTPOJIFOBATH BJIACHE T1JIO
Ta pyxu. Bucokuii piBeHb (Hi3MUHOTO PO3BUTKY € OCHOBOIO JIJIsl YCHIIITHOTO 3aCBOEHHS
HOBHUX YMiHb, aJamntaiii g0 Pi3HUX BHUIIB JISUTBHOCTI Ta € OJHHUM 13 KIJIHOUOBHX
YUHHUKIB, 1110 BU3HAYAIOTh CTaH 3/I0POB’sl.

['00OBHMM 3aBIaHHSM y MpOLECl 0araTopidyHOro PO3BUTKY CHIM SIK (I3UYHOI
AKOCTI B Y4YHIB CEPEIHbOrO IIKUIBHOIO BIKY € BceOIYHE ii YJOCKOHAJIEHHS Ta
(dbopMyBaHHS TEpPEeAyMOB JJii BHUCOKHUX PE3yJibTaTiB y PI3HUX BHUAAX PYXOBOi
AKTUBHOCTI.

Mera jaociailzKeHHsI — TIIBUIIUATHA TOKA3HUKH (I3UMYHUX SKOCTEM IOHAKIB
CepeIHbOTO IKIJIFHOTO BIKY 3aCO0aMU aTJIETUYHOT TIMHACTUKH.

Bukjaa OCHOBHOI 4YacTHMHM. 3 ypaxyBaHHSIM peKOMEHJaliil ¢axiBIiB LI0J0
HEOOXITHOCTI PEryJIAPHOTO KOHTPOJIO MOKA3HUKIB (PI3MUHUX SKOCTEH IIKOJISIPIB, HA
MOYaTKy TEAArorigyHOr0 EKCIIEPUMEHTY HaMu OyJi0 TMPOBEJACHO TeAarorivyHe
TecTyBaHHs. Floro MeToro 6yI10 BCTAHOBHTH PiBEHb OHOPIAHOCTI EKCIIEPUMEHTAIbHOT
Ta KOHTPOJILHOI TPYII.

JocnimKkeHHs TpUBaJIO ABa JHI.

YTpo10BK NEPIIOTO AHS IMIKOJISIPl BUKOHYBAIU TaKl TECTOBI BIIPABU:

* 3TUHAHHS Ta PO3TUHAHHS PYK B YIOPi JIekKauH,
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* KHJIOK HAOMBHOT'O M’si4a MAcolo 2 Kr 13-3a TOJIOBU Ha JAJbHICTh Y MOJIOKEHHI
CUJSYH, HOTH Hapi3HO,

* CTpUOOK y JOBXKHUHY 3 Micli 6€3 BUKOPUCTAHHS PYK.

Ha npyruii 1eHb y9acHUKY MTPOXOIWIN HACTYIHI BUTTPOOYBAHHS:

* CTpUOOK y BUCOTY 3 MICIIf,

* MIATATYBaHHS HA MOMEPEUHHI,

* HaXWI TyJIyOa BIEpe. i3 TMOJ0KEHHS CHISIN (BUMIpP y CAHTUMETPax),

* OIr mpoTsroM 6 XBUJIKH 3 (iKcaIll€ro Mo0IaHO0T JUCTAHIIIT.

Takuii KOMIUIEKC TECTIB JaB 3MOTy BCEOIYHO OIIHUTH pPiBeHb (Pi3UUHOI
M1JTOTOBJICHOCT] IIKOJISPIB JIO MOYATKY €KCIEPUMEHTY Ta 3a0€3IeUrB KOPEKTHICTh
MOJIAJILIIOTO MOPIBHIIBHOTO aHaMI3y.

B xom1 mociipkeHHS HE3HA4YHA PI3HUI MK MOKa3HUKAMHU JIBOX T'PYIT CBITYUTH
PO IXHIO OJHOPIAHICTH Ta MOPIBHSIHHUN PiBEHb (DYHKIIIOHATBHOI IMiITOTOBIECHOCTI.
3arasoMm JaHi MiATBEPIKYIOThb, 10 KOHTPOJIbHA Ta €KCIEpPUMEHTAJIbHA TPyINU Ha
CTapTi JOCHIIKEHHS MaJIl Maii’ke OJTHAKOBI1 (D13UYHI MOKIJIUBOCTI, @ BIAMIHHOCTI MiX
MOKa3HUKAMHU € MIHIMAJIbHUMHU Ta JIeKaThb Yy MeEXaxX CTaTUCTUYHOI MOXHOKH, IO
CTBOPIOE OO0’€KTUBHI yMOBU [JIi TOAQIBIIOrO TMPOBEACHHS I€JaroriuyHoOro
EKCIIEpUMEHTY.

[1ix yac mpoBenEeHHs CEKUIMHMX 3aHATh 13 3arajbHOi (PI3MYHOI MIATOTOBKH YUHI
KOHTPOJIbHO1 TPYNH IPALIOBAIM 32 TPAAMIIiHOK mporpamoro. HatoMicTh mikossipi
€KCIIEPUMEHTAJILHOT TPYNHM BUKOHYBAJIM KOMILJIEKC BIIpaB, PO3pOOJICHUNM HaMU 3
METOIO0 BJOCKOHAJICHHS IXHBO1 (h13UIHOT M1ATOTOBJICHOCTI.

[Ticnst 3aBepilieHHs MEJAroriYHOro eKCIepUMEHTY, 3 METOK 00’ €KTUBHOI OI[IHKU
PE3yIBTATUBHOCTI 3alpOMOHOBAaHOI HaMU MporpamMu, OyJI0 OpraHizoBaHO Ta
MPOBEJICHO IIOBTOPHE TECTYBaHHs INKOJSAPIB 000x rpym. lle mamo MOXIUBICTH
MOPIBHATH 3MIHM TOKAa3HUKIB (DI3UYHOT MIATOTOBJICHOCTI, BU3HAYUTH JTUHAMIKY
PO3BUTKY OCHOBHHUX (PI3MUHMX SIKOCTEH Ta BCTAHOBUTH, HACKUIBKU €()EKTUBHOIO
BUSIBUJIACS €KCIIEPUMEHTaJIbHA IporpaMa B MOPIBHSAHHI 3 TPAJULINHOIO CHCTEMOIO
TPEHYBaHb.

[Toka3Huku (P13MYHOT MIATOTOBIEHOCTI B €KCIEPUMEHTAIbHIN Tpymi 3a BCIMa
TECTOBUMH BIIPaBaMH € BHUIIMMH TOPIBHIHO 3 KOHTPOJBHOIO TPYIOI0. 30Kpema,
YYaCHUKH EKCIICPUMEHTAILHOI TPyNH TPOJASMOHCTPYBAIM Kpallli pe3yJabTaTH Y
CUJIOBMX BHJIaX TECTYBaHHS (3THHAHHSI-PO3THHAHHS PYK B YIOpi JIEKadd, KHIIOK
HAaOMBHOTO M’si4a, MIITATYBaHHS), Y IIBUAKICHO-CUJIOBHX BIIPaB (CTPUOOK y TOBKUHY
Ta y BUCOTY 3 MICIIs), @ TAKOX y T€CTax, CIPSIMOBAHHUX Ha THYUYKICTh Ta BUTPUBAIICTD
(maxun Tymy6a Briepen, Oir Ha 6 XBUJIUH).

3aranom, OTpUMaHi Pe3yJIbTaTH MiATBEPIKYIOTh TO3UTUBHUN BIUIMB 3aCTOCOBAHOI
EKCIIEPUMEHTAJILHOT TPOTpaMHu: CHUCTEMAaTUYHE BHUKOPHUCTAHHS 3alpPOTIOHOBAHUX
3ac001B 1 METOIB TPEHYBaHHS 3a0e3Meunsio OUTBII TOMITHE MOKpaIeHHs (PI3naHuX
SKOCTEH YYaCHUKIB EKCIEPHUMEHTAIBHOI TPYNHM TOPIBHIHO 3 KOHTPOJIbHOMO. lle
CBIIUUTh NPO €(QEeKTUBHICTh O0OpaHOI MpOrpaMH Ta JOLUIBHICTH il MOJAIBIIOrO
3aCTOCYBaHHS B TPEHYBaJIbLHOMY ITPOIIECi.
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BucHoBku. llemaroriyanii eKCepUMEHT TOKa3aB IO BIPOBA/KEHHS B
HABUYAJBLHO-BUXOBHUI MpolleC TMporpamMud 3aco0iB  CHOPUSIU  30LIBIICHHIO
MIOKA3HHKIB CHJIOBHX SKOCTEH IIKOJISIPIB.

Cunucok Jiteparypu:

1. Tatinyk I. ATineTmdyHa TriMHAcTHKa B CHCTeMI (hI3MYHOTO BHUXOBAHHS diTEH
CTapIlIOTo MIKUIBHOTO BiKy. Mosioga cnoptiBHa Hayka Ykpainu. JIeiB: JIAY ®K, Bum.
10. T. 1. C. 141-144.

2. 'opaienko O. I. AtieTndHa riMHacTHKA SIK BUJI CAMOCTIHHUX 3aHAThH (D13UYHOIO
KyJIbTYpOIO B TIpynax CcwioBoi MiArotroBku. Bicuuk Kam’sueub-Iloninscbkoro
HaI[lOHAJIBHOrO YyHIBepcUTeTy iMeHl IBaHa Orienka. ®i3uuHe BUXOBaHHS, CIOPT 1
s3nopoB’ss mroguHU. 2017. Bumyck 10. C. 164-171 https://doi.org/10.32626/2309-
8082.2017-0.%p

3. Hinux T. M., Kynpuunbka I. A. eraroriuauii KOHTPOJIb MIATOTOBKUA B CUJIOBHX 1
IIBUJKICHO-CUJIOBUX BHJAX CHOPTY B CHCTEMI KOMIUIEKCHOTO KOHTPOJIIO.
TeopeTuKOMETOANYHI OCHOBH KOHTPOJIO Yy (DI3MYHOMY BHUXOBAaHHI Ta CHOPTI:
KoJIeKTUBHAa MoHorpadis; 3a 3ar. pea. B. M. KoctiokeBuya. 2017. Binauis: TOB
¢dipma «Ilmanep». C. 69-96.

4. Imutpenko C.M. EdeKkTHBHICTh TEXHOJIOT1 PO3BUTKY IIBHUJKICHO-CHIIOBUX
3M10HOCTEN Y4YHIB CEPEAHBOr0 WIKIJIBHOTO BIKY Ha ypokaxX (i3HMYHOI KYJIbTypU
AKTyanpHI HAyKOB1 JIOCHIPKEHHS B cydacHOMY cBiTi. IlepesicinaB-XMenbHUIIBKUM,
2017. Bun. 1(21). 4.2. C. 101-104.

5. Amutpenko C., Xyprenko O., [Tonynsmenko T., liguk T. Po3Butok dhizuunux
AKOCTeW 3aco0aMu BapiaTUBHOTO MOJYJS «TIMHAcTHKa» B Tporeci (Hi3ugHOro
BUXOBaHHA IIKOJApiB. Di3uyHa KyJabTypa, CHOPT Ta 30pOB’d Halii: 301pHUK
HayKoBux npaib. 2025. Bun. 19 (38). C.18-28.
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KA3KA SIK ®EHOMEH HAPOJIHOI IEJJAT'OT'IKH:
T'EHE3A, TEPMIHOJIOTTYHI ACTIEKTHU TA 11
MNOTEHIIAJ Y ®OPMYBAHHI 3B'SI3HOT'O
MOBJIEHHS JITEN JOMKIJIBHOT O BIKY

Cunopenxo Haranisa IBaniBHa,

KaHauaaT GI0JIOTTYHUX HAYK, JOLICHT, TOIEHT Kadeapu
METOJIMKU JTOIIKIJIBHOI Ta IIOYaTKOBOI OCBITH
XepCOHCHKUM JIepKAaBHUIN YHIBEPCUTET

HosikoBa Mapuna OuiekcanapiBHa,
MAaricTpaHTKa,
XepCOHCHKUM JIep>KaBHUN YHIBEPCUTET

Kaska — 11e He nuiie aHp XyJI0KHBOI JITEpaTypH, a ¥ OJWH 13 HAWJaBHIIIUX Ta
Halie(peKTUBHININX 3aC001B HAPOJIHO1 MEJAroriki Ta MCUXOJIOTTYHOTrO BIUIMBY. BoHa
csira€ CHBOI JIaBHUHH, TICHO MEPEIUTITAIOYUCh 13 ICTOPIEI0 CBITOBOI KYJBTYpHU Ta
MepuMMu cipodamMu MipOTBOPUOCTI JIFOACTBA, 1 BOJHOYAC 3AIUIIAETHCS aKTyaIbHUM
IHCTPYMEHTOM JIJIsl BUPIIIEHHS CyYaCHUX OCBITHIX 1 BUXOBHHMX 3aBJaHb. Y KOHTEKCTI
IHTEHCUBHOTO MOBJIEHHEBOTO PO3BHUTKY OIIKUIBHAT, Ka3zka HaOyBae 0COOIMBOTO
3HAYCHHS K 3pa3KOBHI MaTepian s GopMyBaHHS 3B'SI3HOTO MOBJICHHS — KITFOUOBOT
HaBUYKH, 1110 BU3HAYAE 3aTHICTb IUTUHU JO KOMYHIKAIli, palliOHaJIbHOTO MUCJIEHHS
Ta YCHIIIHOTO HABYAHHS Y TTOIAJIBIIIOMY.

Mertoro 1i€i cTaTTi € KOMIUIEKCHHUN aHalli3 TEPMIHOJIOTIYHOI Ta 1CTOPUYHOI
CyTHOCTI TIOHATTS «Ka3Ka», a TaKOoX CHCTeMaTh3allld OCHOBHUX Bapiamii ii
MEeJaroriyHoro BIUIMBY Ha (QOpPMyBaHHS 3B’SI3HOTO MOBJIEHHS BIAMOBIIHO 0
OHTOTCHETUYHHX €TaIliB PO3BUTKY TUTHUHHU.

Xoya SIK CaMOCTIMHUUN >KaHp XYJO0KHBOI CJIOBECHOCTI Ka3Ka B €BPOIECUCHKOMY
po3ymiHH1 opopmunacs nepeBaxHo y XVII cromitri, ii meprmoocHOBU 3HAXOIUMO Y
ribokiid gaBuuHi. e y II cr. go H.e. B KuTai 0yB crBOpenuit 30ipauk «Illan-Xoi-
Kinr», mo 3acBiguye HEBIA'€MHY CIOPIAHEHICTh Ka3KU 3 MPUPOIOI0 JIFOJAMHM Ta ii
noTpedoI0 y XyAOKHbOMY OCMHCIIEHHI cBiTy. Ka3ka He Oyna cTBopeHa HayKOBUM
PO3yMOM; BOHA HApOIMIACS B JIOHI HAPOIHOT IMEIarOTIKH K MPUPOTHUAN TIPOSIB JPYTOi
CUTHAJILHOI CUCTEMH, 110 3a0e31euye BUXOBAHHS 0€3 TPUMYCY.

B ykpaiHChKii Tpamuiili TEepMiH «Ka3zka» Brepuie 3adiKCOBAHO y TpaMaTulll
JlaBpenTis 3uzanis «Jlekcuch cupeusb pedeHus» y 1596 porii, mopsis i3 MOHSATTIMU
«0baiika» Ta «OacHb». BumatHmii mociaigHWK ykpaiHcbkoro (ombkiaopy B. I'Hatiok
CIIYIITHO 3ayBa)KyBaB, IO «KAa3KW HAJIEKATh JI0 HAWAABHININX BUTBOPIB JIOJCHKOTO
IyXy 1 CATAlOTh y TIMOWMHY TaKMX JAJEKUX BiJl HAC 4aciB, SKOi HE JIOCSTAE KOJHA
moackka ictopis» [5, c. 43]. LikaBoro € ¥ mymxka M. UymapHoi, sika BUBOAWTH
€TUMOJIOT1I0 Ha3BU 3 Mi(DOJIOTIYHOTO KAHPY, MOB'A3YI0UH ii 31 CKI(PCHKUM Mi)oM TIPO
Mamnas Ta foro apyxusy Ka3zky, mo HaBumia jironei MoBu [2, ¢. 15].
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VY HayKOBOMY CEHCl Ka3Ka fBJisi€ COOOI0 PO3IMOBIIHUNA HApOIHO-MOETUYHUN a00
MUCEMHO-JTITepaTypHUil TBIp MpPO BUTajaHi MoOJli, BUTaJaHuX 0ci0, 1HOJI 3a y4acTio
nepcoHiikoBanux uu ¢pantactuuHux cui 20, c. 104].

CrtocoBHO ii MOSIBU B ICTOpIi JIIOJCTBA, €IMHOTO MOTJSAY HEMae, ajie MOXKHA
BUOKPEMHUTH KiJbKa TMPOBIAHMX HAyKOBUX Teopiil: Midosoriuna, Mirpaiiina,
aHTPOMOJIOT1YHA, PUTyaIbHO-MidooriuHa [5, c. 42].

J51g yKpaiHChKOi Ka3KH BaXKJIMBUMU € TOCHiKeHHsI, M.JIaHOBHK sika MOB'sI3y€ 11eit
’KaHP 13 HAPOJIHOIO EMIYHOIO MOEMOI0, PO3TJIISAAI0UN Ka3Ky SIK MOJIEpHI30BaHy (hopmy
repoiuHoi OunuHu [ 35, c. 44].

3B'I3HE MOBJICHHS € HAWBaXJIMUBIIIMM TOKAa3HUKOM MOBJIEHHEBOTO PO3BUTKY
ocobucrocti. BoHo He TimpkM 3abe3leuye KOMYHIKATHBHI HAaBUYKW Ta 37aTHICTh
3pO3YyMUIO BHCJIOBIIIOBAaTH JyYMKH (30BHIIIHE MOBJICHHS), alie W (opMye camy
3/IaTHICTh CTPYKTYpyBaTH Ta (OpPMYJIOBaTH TyMKHA Yy BHYTPIIITHBOMY MOBJICHHI,
OyIy4yu KIIOYEM JIO0 palliloHAIbHOrO MHCIeHHs. Kaska, 3aBasku CBOiM UITKIM
CTPYKTYpl, JOTIYHOMY BHUKJAJy Ta 3pa3KOBIH JIITEpaTypHId MOBI, € HE3aMIHHUM
THCTPYMEHTOM JJIS1 PO3BUTKY LIOTO THITY MOBIICHHSI.

AHani3 MenaroriyHoro BIUIMBY Ka3KM Ha PO3BUTOK MOBJIEHHS CBIIJYHUTH IPO
HEOOX1AHICTh qu(dEPEHIIHOBAHOTO MAXOAY, IO BIJMOBIIa€ OHTOTCHETUYHUM €Taram
quTUHU. Ponb Ka3zku TpaHC(hOpMYeTbCs BIJ MPOCTOrO aKyCTUYHOTO 3pa3ka 0
IHCTPYMEHTY CJIOBECHOI TBOPUYOCTI.

Ha HemoBmsiuomy eram (1o 1 poky), Koiau BIIOYBAE€TbCS 3apOJKEHHS
IHUBITyJIbHOTO TICUXIYHOTO JKHUTTS, Ka3Ka BHUCTYIA€ SK 3Pa3KOBE aKyCTHYHE
cepenosuIne. Ii ocHOBHA ponb — 1ie GopMyBaHHsS (DYHKIIOHATBHOTO 3B'S3KY MiX
CJIyXOBHUM 1 MOBJICHHEBO-PYXOBUM aHaJli3aTopamMu. MeJoliifHI Ta PUTMIYHI Ka3KU 4d
KOJIUCKOBI € 3pa3KOM YHCTOr0, €eMOIIIMHOTO Ta JITepaTypHO MPABUIBHOTO MOBJICHHS,
0 CTUMYJTIOE TIEpIIll BOKasi3allii (TyTiHHS, OeTbKOTIHHSA).

VY pannbomy Bili (1-3 pokn) AUTHHA OCBOIOE€ HAOYHO-/IIMOBE Ta HAOUHO-O00pa3He
MUCJICHHS Ta MMOYHMHAE PO3YyMITH KOHTEKCTHE MOBJICHHA. Ha 1iboMy eTami ka3ka crae
JKEPEJIOM OMOCEePEIKOBAHOTO N0CBiAYy. Js eeKTUBHOI poOOTH HEOOX1HE aKTUBHE
BUKOPUCTAaHHA HAOYHOCTI (LIrOCTpallii, irpalliky, eJIeMeHTH Tearpaiizauii). Pobora 3
Ka3KOI0 B IIeH 4ac mepedyciM CIpsIMOBaHA HAa PO3BUTOK CIIyXaHHS SK Ba)KJIIMBOTO
3aco0y (hopMyBaHHS €MOIIHHO-BOJILOBOI cpepu TUTHHHU.

Mononmmii  1omkuibHUN BiK (3-5 pOKIB) € CEHCUTUBHHM TIEPIOAOM IS
MOBJICHHEBOTO PO3BUTKY, KOJIM 3arOCTPEHE MOBHE UyTTs JO3BOJSE TUTHHI A00pe
MoMIYaTH MOBJICHHEBI MOMUJIKU. Ka3ka TyT € eTajJoHOM JIiTepaTypHOi MOBHU, a poOoTa
3 HEK CIOpsSMOBaHA Ha 3aBepIICHHS (OPMYBaHHS TpaMaTUYHOI MPaBUIBLHOCTI
MOBJIEHHSI. MeToi poOOTH BKITIOUAIOTH CTUMYJISITIO A1JIOTTYHOTO MOBJICHHS Yepes
3aMUTaHHS 32 3MICTOM TBOPY.

Crapmmii  momkinpbHUM BiK (5-7 POKIB) XapaKTepU3YEThCS PO3BUTKOM
MOHOJIOTTYHOTO MOBJIEHHS (II€peKas, pO3MOBiJlb, OMUC) 1 BUCOKOIO MOBJIEHHEBOIO
akTuBHICTIO. Ha 11bOMy eTami Ka3ka BUKOPHCTOBYETHCS SIK MOTY)XKHHHA 1HCTPYMEHT
CJIOBECHOI TBOPYOCTI Ta POPMYBaHHS IEPBUHHUX JITEPATYPHO-XYI0KHIX 3/110HOCTEM.
Cepen MeTO/IIB poOOTH — JeTadbHUM MepeKas, 3MiHA KIHIIBKH, CKJIaJaHHs PO3IMOBi/i
B1Jl IMEH1 MEpCOHaXka Ta 1HcUeHyBaHH4A. Lle 3a0e3nedye MOXKIMBICTB ISl Oaratoro ta
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PI3HOMAHITHOTO BHKOPHUCTAaHHS HAaOyTHUX MOBJICHHEBUX 3700yTKIB Ha MPAKTHUIll Ta
roTy€ JUTHHY 10 TOBHOIIIHHOI KOMYHIKAIlli Ta HABYAHHS y 1IKOII[2, ¢. 54].

Kaska € 0CHOBO PO3BUTKY AIQJIOTIYHOTO 1 MOHOJIOTTYHOTO MOBJICHHS.

Jianoriune MoByieHHsT (OOMIH peIUTlikamMHu) 3'IBISAE€THCS 3HAYHO paHiIie
MOHOJIOT1YHOTO (MOBJICHHS OJTHI€T 0cO0H, OpieHTOBaHE Ha ciryxada). Ille na 3-4 micsiri
AUTHHA 32 aKTUBHOI y4YacTi JOPOCIOTO MOXKe MIATPUMYBATH EMOIIMHMNA aianor
(TyniHHA y BIAMOBIAB HAa IHTOHAIIO 1opocioro). Kaska Ha iboMy eTarli — 11e 3MICTOBHA
OCHOBA JIJI TAKOTO J11aJIoTy, aJPKe BOHA HAJ]a€ EMOI[IMHUN Ta CMUCIOBUM KOHTEKCT JIJIst
CILJIKYBaHHS.

Momnosoriuae MOBJICHHS (DOPMYETHCS 3HAYHO TI3HIMIE (32 HAJICKHUX YMOB — JI0
4,5-5 pokiB), BUMararoyd HasSBHOCTI BUINUX TMCUXIYHUX IPOIIECIB: MaM'sTi, yBaru,
MUCJICHHS Ta CKJIAIHUX JIOT1YHUX omnepanid. Kaska, Maiouum 4UiTKy CIOKETHY
CTPYKTYpY, JIOTIUHMHA BHUKIIAJ Marepialy Ta MOPAJIbHUN KOMIIOHEHT, CIYTy€
17I€aJIbHUM  3pa3KOM Ui TIEPBUHHUX MOHOJIOTIYHMX BHCJIOBIIIOBaHb (IIE€peKas,
po3noBiae). Hampukian, MOsSCHEHHS OOPOCIHMM CHOKETYy 4YM Ali BXEe € (OpMOIO
MOHOJIOTY, SIKY IUTHHA TIOYMHAE CIIPUIMATH BXKE Y MIBTOpPA POKY.

Crapmmii TOWKUIbHUNA BIK € HaWOLIbII CHOPHUSITIMBUM JJI PO3BUTKY 3B'SI3HOTO
MOBJICHHS Y€pe3 aKTUBHY pOOOTY 3 Ka3koro. [[uThHa BiKe onaHyBaia 0a30B1 HABUUKHU
1 moTpedye MOXJIMBOCTI JJIA iX PI3HOMAHITHOTO BUKOPHCTAHHS HA MpakTuil. Sk
HaroJonrye H. I'aBpuin , el Bik COpUsSTIMBUI 17151 CIIOBECHOI TBOpYOCTi [ 1, . 60]. Lle
PO3KpHBAE MPOCTIP AJIs 3aCTOCYBAaHHS TakuxX Gopm poOOTH:

1. leranbHuii mepeka3: BiaTBOpeHHs CIOXKETy, L0 TPEHY€ MaM'ATh Ta JIOTIKY
BUKJIANY.

2. CknamaHHs po3MOBIAl BiJl IMEHI ITepcoHaxka: Po3BuBac ysiBy, eMIaTIiiO Ta BMIHHS
OyyBaTH BUCJIOBIIOBAHHS 3 1HIIOT IEPCIICKTUBH.

3. 3miHa KIHIIBKM 200 CTBOPEHHSI HOBOI Ka3ku: CTUMYJIIIO€ TBOpUYE MHUCIICHHS Ta
CaMOCTiiHE CTPYKTYpyBaHHS MOHOJIOTY.

4. Yuacte y Oeciii 3a TeMOIO TBOpPY: BuuTb BHCIOBIIOBAaTH BJACHI 1]1€1,
apTryMEHTYBAaTH JIyMKH Ta MATPUMYBATH A1aJIOT, TOYHO pearylovu Ha ClI0Ba iHIIHNX|3,
c. 20].

KommiekcHuit 1 cucteMaTHYHUM MiaXig 10 BUKOPUCTAHHS Ka3KW Ha 1IbOMY €Tarll
roTy€ AITei 0 MOBHOUIHHUX, PO3TOPHYTUX BIAMOBIACH Y NIKIIbHOMY HaBYaHHI.

Ka3ka € yHiBepcadbHUM I1HCTPYMEHTOM HApOJHOI MENaroriku, SKUH Mae
BUKOPHCTOBYBAaTUCA Ha BCIX €Tamax OHTOTCHETHMYHOTO PO3BUTKY IAUTHHU — BIJ
HEMOBJISTYOTO JI0 CTApIIOTO JOMIKITEHOTO BIKY. [1 BIUIMB 3MIiHIOETHCS 3aJIEIKHO Bi
BiKy. Ha paHHIX eTamax Ka3zka CIyrye 3pa3KoM JIITepaTypHO MPAaBUILHOTO MOBIICHHS
Ta OCHOBOI Il (POPMYBaHHS TEPBICHOTO EMOINIMHOTO iajiory. Y paHHBOMY
JUTUHCTBI BOHA CTa€ JKEPEJIOM OIMOCEPEIKOBAHOTO JOCBITY, BUMAaraloyl HAOYHOTO
CynpoBoay. Y NOMIKUIFHOMY Billl Ka3Ka € €TaJOHOM JJIsl HACTiAyBaHHS, CIIPUSIOUN
PO3BUTKY TpaMaTHUYHOI MPABUIBHOCTI. Y CTapIioMy JOLIKUIBHOMY BIIll Ka3ka
BUCTYyMa€ 1HCTPYMEHTOM [IJIsl PO3BUTKY MOHOJIOTIYHOTO MOBJIEHHSI Ta CIIOBECHOI
TBOPYOCTI, (hopMyrour HEOOXiAHI MEepeayMOBU [JIsl PAI[lOHATILHOIO MMCIJIEHHS Ta
YCHIIIHOT KOMYHIKAITIi.
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TakuMm 4YMHOM, Ka3ka € HE MPOCTO XYAOKHIM TBOPOM, a (PyHIaMEHTAILHUM
MeJaroriyHuM  3aco00M, 10 3a0e3nmedye sSK ECTeTHYHHA, TaK 1 MOpajbHO-
MOBJICHHEBUN PO3BUTOK OCOOMCTOCTI.

Cumcok Jirtepatypu

1. 'aBpum H. B. Po3BuUTOK 3B’SI3HOT0 MOBJICHHS IOMIKUIBHAT: HaBY. moci6. Kuis:
Bunasanunii nim «kimeani ceit», 2006. 92 c.

2. Mamogenp M., KypunayxoBa A. BriuB ka3ku Ha (popMyBaHHS OCOOHMCTOCTI
JTUTUHUA: MOPAJIbHUHN acrieKT. BuxoBaTenb-MeTOIUCT AOMIKIIBLHOTO 3akiamy. 2012, Ne
7 C. 20-24.

3.Kotiti H. 1. Po3BUTOK yKpaiHCBKOrO MOBJICHHS JOMIKIILHUKIB 3acobamu
HapoJI03HaBCTBA. BuxoBaTeab-MeTOaUCT AomKiIbHOTO 3akiamy. 2010. Ne 12, C. 35-
47.

4. Ilaciunuk A., bemoBa B. Kaska sk 3aci0 pO3BHUTKY CJIOBECHOI TBOPYOCTI.
HomkineHe BuxoBanHsA. 2009. Ne 10. C. 11-12.

5. JlanoBuk, M. b. YkpaiHcbka ycHa HapoJHa TBOPYICTH : MiAPpY4YHUK . Kuis:
3nanns-IIpec. 2005.591 c.
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MIJITOTOBKA BUUTEJIA 10 3ABE3INEYEHHS
EMOLINHOI CTABLIIBHOCTI TA PO3BUTKY
EMOLIMHOTO IHTEJIEKTY B YUYHIB IOUYATKOBOI
IKOJIN

Tupca Anacracis IlerpiBna,
CTyJAeHTKa /[HIMpOBCHKOI akageMii HeepepBHOT OCBITH
JIHinmponeTpoBChbKOi 00J1aCHOT pajau

CyuacHa cucTemMa TMOYaTKOBOI OCBITH IlepeOyBa€ y CTaHI JUHAMIYHUX 3MIH,
CHPUYUHCHHUX COIIATbHUMH, CKOHOMIYHMMH Ta KYyJbTYPHHMH IPOIECaMH, IO
B1I0yBatOTbCsl B CycnuibcTBl. OMHUM 13 KJIIOUYOBHUX 3aBJaHb IIKOJU € HE JIMIIE
nepejaya 3HaHb, a ¥ (HOPMyBaHHS y MOJIOJIINX MIKOJISIPIB €MOILIIHOT CTa01IbHOCTI,
YMIHHA KEpyBaTH BJIACHUMH IOYYTTAMH, PO3YMITH €MOLIMHI CTaHU IHIIUX Ta
aJIcKBaTHO pearyBaTH Ha pPI3HOMAaHITHI >KUTTEBl cUTyalii. Bix 1boro 3anexuTb
YCHIMIHICTh HABYAJIbHOI  JISJIBHOCTI, SAKICTb MIXKOCOOMCTICHUX CTOCYHKIB 1
rapMOHINHUNA PO3BUTOK OCOOMCTOCTI IUTHHHU.

M.M. IlInmak 3a3Ha4ae y cBOiX poOOTax, 110 €MOIIii € pe3yIbTaTOM TICHOI B3aEMO/I11
pi3HUX (PI310JOTIYHUX CHCTEM OpraHi3My: IEHTpajibHOI Ta aBTOHOMHOI HEpPBOBOI
CUCTEM, CHJIOKPUHHOI PeTyJiAllii Ta cCOMaTUYHUX peakuii. [{g B3aemomist 3abe3neuye
IIBUJKE ¥ aJeKBaTHE pearyBaHHS Ha 3MIHM JOBKUUIS, CHpHS€ ajanTaiii Ta
BIDKUBAHHIO, a TakKoX (OpPMy€ OCHOBY IS PO3BHUTKY CKJIQHIMIUX TCUXIYHUX
MPOIIECiB 1 MOBEMIHKOBUX cTpareriii [1, c. 266-270].

B. 3apuipka, migKpeciroe, M0 KIOYOBI CTPYKTYPHI €JIEMEHTH E€MOIIHHOIO
IHTEJEKTY MOYUHAIOTh (POPMYBATUCS Y MOJIOAIIOMY HIKUIBHOMY Billl 1 HE 3HUKAIOTh Y
MOJAJIBIIOMY, a TOCTYIIOBO BJOCKOHAIIOIOTHCS IPOTATOM HaBYaHHS B IKOMI. [2, ¢. 71-
74].

Moo MKUIBHUN BIK B TICUXOJIOTII YaCTO OMUCYETHCS K MEPI0Ji aKTUBHOTO
a(heKTUBHOTO pearyBaHHs, KOJIH JITH OCOOJIMBO CXWJIbHI O EMOIIMHUX MEPEKUBAHbD.
kim0 s JOMKUIBHUKIB XapaKTepHa HAIBHICTh 1 0€3MOCEPEAHICTh, TO B MOJIOIINX
IIKOJISIPIB 3'SIBIISIETHCS OUIBII CKIIAAHE BHYTPIIITHE XKUTTS, 1 IXHS MOBEJIIHKA CTa€ MEHIII
3pO3yMiJIOI0 JUIsi OTO4YeHHs. [[iTH 1bOro BIKYy AyXe e€MOIliHHI, OJJHAK 3 4aCOM BOHU
MMOYMHAIOTh OBOJIOJIIBATH BMIHHSIM KEpyBaTH CBOIMH €MOIIISIMH, CTaBaTH OlIbII
CTPUMaHUMH Ta BPIBHOBAKCHUMHU.

Emoriiina chepa monoamux mkossipi, Ha 1ymky C. [Ipaxosoi Ta H. MakapeHnko,
BKJIFOYA€ HOBI TIEPEKUBAHHS, TaK1 SIK 3TUBYBAaHHSI, CyMHIBHU, PaJIICTh BiJl I3HAHHSI, 110
CIPHSIE PO3BUTKY JOMMUTIMBOCTI Ta POPMYBAHHIO Mi3HABANIbHUX 1HTEepeciB. [locTiitHO
PO3BUBAETHCS YCBIIOMJIEHHSI CBOIX IMOYYTTIB 1 3[aTHICTb PO3YMITH, SIK Il €MOIii
NPOSIBIISIIOTECA Yy 1HIMX Jrojed. i 1boro BIKYy XapaKTepHUU KUTTEPAIICHUN
HAcTpii, Xoya €MOLIWHI CTaHHM MOXYTh BHHUKATH Yepe3 HEBIAMOBIIHICTh MIX
OakaHHSAMH 1 MOXXJIMBOCTSIMU 1X JIOCSATHEHHSI, a TAKOXX 4Yepe3 MparHeHHs OTpUuMaTH

BHCOKY OLIIHKY CBOIX OCOOMCTHUX SIKOCTEH 1 JOCSTHEHb y B3aEMHHAX 3 OTOYEHHSIM [3,
c. 134-142].
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VY pe3ynbTari Takux TepeKWBaHb JITH MOXYTh JIEMOHCTpPYBaTH pi3H1 (popmu
€MOIIIfHOT HEBPIBHOBAXXEHOCTI, TaKl SIK TpyOICTh, 3aManbHICTh a00 3a0iIKyBaTiCThb.
Momnoamr mKomsipi TakoXK Iy>K€ €MOILIHO Bpas3nuBi. BoHM MOYMHAIOTH pO3BUBATU
MOYyTTS BIACHOI TIAHOCTI, IO TMPOSIBIAETbCA y THIBHIA peakmii Ha Oyb-sKi
MPUHWKEHHS IXHBOI 0COOUCTOCTI 1 TO3UTUBHUX NEPEKUBAHHIX Bl TOXBAJIH.

3rigHo 3 norggamu /. T'oyamana, 10 610J0T1YHIX YMHHUKIB, SIKI BU3HAYAIBHO
BIJTMBAIOTH HA PO3BUTOK €MOLIIMHOTO 1HTEIKTY HAJEXKAaTh:

1) JominyBaHHsI mpaBoi HMiBKYJi MO3KY, 110 BIANOBIJA€E 3a TBOPYICTb, YSBY,
IHTYilil0 Ta oOpa3He CHPUMHATTA, 1 CHpUS€ KpalulOMy pO3Mi3HABaHHIO €MOLIN
OTO4YYIOUHMX 32 HEBEPOATBHUMU CUTHAIAMHU Ta IHTOHALIEK0 MOBJICHHS;

2) Oco0imBOCTI TeMIepaMeHTy, a/)K€ €KCTpaBEpPTHU CIPSAMOBaHI OUIbLIE Ha
30BHILIHIN CBIT, HIX Ha ceOe, 1, IK MPaBUJIO, aJJIEKBATHILIE pearyoTh Ha eMOLli Ta Jii
THIINX JIFOJIEH;

3) PiBeHb eMOWLiliHOIO iHTeJIeKTY 0aTbKIB Ta MaTepiajbHi YMOBH ciM’i, sKi
6e3mocepeIHbO BIUIMBAIOTH HA (HOPMYBaHHS €MOIIMHUX KOMIIETEHTHOCTEH AUTHHHU.

J1o mexarorivHMX YMHHHUKIB, 10 CTUMYJIIOIOTh PO3BUTOK EMOLIIITHOTO 1HTEIEKTY
Yy MOJIOJIINX IIKOJISPiB, HAJIEKATh!

1) EMouiiiHicTh Ta BJIACHMI MPUKJIAJ YUYUTENsl, IKUN TEMOHCTPY€E MPaBUIIbHE
BUPKECHHS EMOIIIH;

2) CtBopenHst aTMocdepu eMoLiiiHOro KOMQoOPTY B KJiaci;

3) Emouiiine cmijiKyBaHHSI MIX YYUTEJIEM 1 yYHSIMH, a TaKOX MIDK CaMHUMHU
HIKOJIIpaMH;

4) IlapTHepcbKi B3a€EMHHU Ta KOJEKTHBHA B3a€EMOJisl, 30KpeMa IepeBara
MapHUX 1 rPynoBux ¢GopM poOOTH;

5) difsabHICTh, 10 BUKJIUKAE PAAICTh TAa yCHiX, 1 BOJHOYAC IPUHOCUTD BaXKIIUBI
pe3yJbTaTy;

6) AKTHBHI, pyXJIuBi ()OpMHU oprasizanii HABYAJIbHOI Ta BUXOBHOI AiSlJILHOCTI,
Kl CIPUYUHSIOTH E€MOIlIHI NepexuBaHHA (IrpU, BIKTOPUHHU, KOHKYPCH, PaHKOBI
3yCTpidi, KBECTH, TPEHIHT U, TPOEKTHA JISUTbHICTb );

7) Emouiiine 3a0apBJ/ieHHI HABYAJBbHOI0 MaTepiajy, 110 COpUsie MUOMIOMY
€MOILIIITHOMY CIIPUIHSATTIO;

8) BUKOPHCTAHHSA HA0OYHHUX TA MYJbTUMeEAIHHUX 3ac00iB, 37aTHUX POpMyBaTH
SICKpaBi 00pa3u Ta BUKJIUKATH €MOLIIMHUHN BIJTYK;

9) Kommiekc cnemialbHMX BOPaB i 3aBAaHb, CIOPSIMOBAHHX Ha PO3BUTOK
EMOIIITHOTO CaMOBIAUYTTS Ta B3aEMOPO3yMIiHHS y rpyi [4, ¢. 253-266].

BuurensM ciif CUCTEMHO ¥ IUIECTIPSIMOBAHO OPraHi30ByBaTH POOOTY 3 PO3BUTKY
€MOLIIMHOTO IHTEJEKTY YYHIB MOJIOJIIOrO MIKUIBHOTO BIKY. [l MeplIoKiIacHUKIB
BaYKJIMBO BBOJUTH 0a30B1 €MOLIii, K1 € JOCTYITHUMH Ta 3p03yMUIMMU: PaiCTh, CMyTOK,
CTpax, THiB, copoM. il y4HIB Jpyroro Kjiacy 3MiCT 3HallOMCTBa MO>KHA MOTJIMOUTH,
BKJIIOUMBIIIM TaKi €MOIlli, SIK THIB, CyM, CTpax, pajJiCcTh, JIIOOOB, 3IMBYBaHHS, OTHa,
COpoM. Y TpeTbOMY KJIACl 10 €MOLIIITHO-TIOYYTT€EBOI cpepu ciij AOJATH PO3MIUPEHUN
cnekTp emouid 3a kiacudikamiero K. [3apma, cepen skux 1HTEpeC, 3/IMBYBaHHS,
pazicTh, CTpaXKJIaHHs, Tope, Jerpecis, THIB, BiApa3a, 3HEBara, BOPOXKE CTaBJICHHS,
CTpax, TpuBOra, copoM. IIpoTsIroM HACTymMHOTO POKY HaBUYaHHS MOXHA MOTIHMOUTH
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PO3YMIHHS €MOII1i, 03HalOMITIOIOUM YUHIB 3 Kiacudikaieto b. Jlogona, sika BKIrouae
anbTpyiCTUYHI, KOMYHIKAQTHUBHI, TJOPHYHI, NPAKTU4YHI, POMAHTHUYHI, THOCTHYHI,
€CTETUYHI, TeIOHIYHI, aKU3UTHBHI Ta MoOUTI3aIiiHI emortii. [{ei moain € yMoOBHHUM,
ajyie BIH J1a€ 3MOTy IOCTYMOBO, 32 KOHIICHTPUYHUM MPUHLIUIIOM, PO3IIUPIOBATH 1
MOTJIMOJTFOBATH 3HAHHSI YUHIB PO €MOIIHHO-TIOYYTTERY cdepy [5, c. 85-89].

[Ipu o3HailOMIICHH] y4YHIB 3 €MOLISMU Ta MOYYTTAMU BaXKJIMBO JOTPUMYBATUCS
neBHOro anroputMmy. Crodatky HMpOBOAUTHCS 3HAHOMCTBO 3 KOHKPETHOIO €MOIIIEI0
yepe3 BI3yallbHI 3aco0H, Taki K (OTo, Bijieo a0 ONMUC KOHKPETHOro BUMHKY. Jlami
MO’KHA BUKOPUCTOBYBATH CMaMIM JiJIs Bizyasizalii 1iei emorii. HactymHuM Kpokom €
aHaji3 BUPaXEHHS IIl€1 eMolii y cebe Ta IHIIMX, BUKOPUCTOBYIOUH J3EPKAIO UM
CreLiaJIbHUHN TPEHAXeP I eMOIIIHUX BUPa3iB.

[Ticnss 1bOro BaXKJIMBO NPOBECTH aHAJI3 BJIACHOTO MEPEKUBAHHA 1€l eMOIlii,
OIIIHUTHU 11 BIUIMB Ha CBIH cTaH. [I0TIM y4YHI OBHHHI OOTOBOPHUTH, KOJHU IISI €MOITIS
MOKe OyTH KOPHCHOIO, & KOJIM — IIKOAUTh. I, Ha 3aBepileHHs, CIiJi HABYUTH iX, 5K
MPaBUJILHO TIEPSKUBATH EMOIII0 Ta YMNPABISITH CBOIMH TMOYYTTSAMH B Pi3HUX
CUTYaIlisIX.

OCHOBHMMHM HaNPsIMH PO3BUTKY €MOIIHHOTO 1HTEJIEKTY Y MOJOIINX IIKOJISPIB €:
pO3MI3HaBaHHS BIACHUX €MOLIN 1 MOYYTTIB; YCBIIOMJIEHHS €MOLIH 1 MOYYTTIB 1HIIUX
JOJIeH; BMIHHS KOHTPOJIFOBATH BJAcHI €MOLIi Ta MOYyTTs; €peKTUBHA B3a€MOJIS 1
KOMYHIKAIIisl 3 IHIIIUMU JTIOJbMHU[ 6, C. 63-66].

[lepmmm eTanmoM po3BUTKY €MOIIMHOTO 1HTEJIEKTY Ta €MOLIMHOI CTaOlIBHOCTI €
dbopmyBaHHS HaBUYKU po3mizHaBaTu BiacHi emolyi. JI. KineBaka 3a3Hauae y cBoix
mparsix, o IS yCHIIIHOI peai3allii 1boro eramy OyAyThb KOPHUCHUMHU HACTYIIHI
BIIPABU: BMPAaBH Ha PO3MI3HABAaHHS €MOIIi, [0 MOXYTh BKJIIOYAaTH pPoOOTYy 3
J3€pKaJioOM, CTBOPEHHS KapTH €MOIIlil, BUKOPUCTaHHS KOHCTPYKTOpa 4Yd KyOuKa
€MOIIi}, a TaKOK BUKOHAHHSI BIPABU 3 TPEHAXKEPOM Yy BUTIISAI (PITYPKU JIOJUHU, JI€
JITH MIO3HAYAIOTh MICIISI KITPOKUBAHHSD €MOI[IN — CTpaxy, pajocTi, CyMy, 3J10CT1 TOIIIO.
Tako>X KOPUCHUM € 3alOBHEHHS TaOJIUII eMOIIiil 3 miaAOOPOM BiAMOBIIHOTO KOJbOPY
Ta 300paK€HHsI 10 KOXKHOI eMolii [7].

Pednekcis BIacHOro eMoIiHOTO JOCBIAY € 1€ OJHUM JI€BUM CIIOCOOOM
PO3BUTKY €MOLINHOI cBigoMocTi. JJi1 IBOr0 MOXKYTh 3aCTOCOBYBATHCH TBOPYI
METOJIN: CTBOPEHHS MAacOK €MOIlil, y4acTh y MaJbuUKOBOMY TeaTpi, BUKOPUCTAHHS
«CKPUHBOK €MOL1i», PO3MalbOBKM, HACTUIBHI ITpHU 3 eMoUliHUM 3micToM. J(oOpe
3apEKOMEH]TyBaJii ce0€ TaKOXK TaKi IHCTPYMEHTH, K «KOJIECO eMOIIIi», SIKE JT0ToMarae
Kpalle OpIEHTYBAaTUCS B €MOIIIHOMY CIIEKTpi, a TaKOX BIPaBH 3 BUKOPHUCTAHHSIM
HABUYAJHLHOTO MaTepially, 110 Ma€e eMOINHUI 3MiCT, 1 MOOyI0Ba TaK 3BAHOI «JIiHIT
eMOIIii» — sK 32 eMOIIISIMH JIITEPATypPHUX TE€POiB, TaK 1 32 BIACHUMHU E€MOIIHHUMU
MepPe)KUBAHHSIMU TUTUHHU.

[. BacunbkiBChbKHI 3a3Hayae€, 110 HACTYIMHUM Ba)JIMBUM HANpPSIMOM PO3BUTKY
€MOI[IHOrO 1HTEJIEKTY BHUCTYMAa€ 3/aTHICTh PO3MI3HABAaTH €MOLIi 1HIIMX JIIOACH.
OnuuM 13 €heKTUBHUX METO/IIB € CIIJIbHA PO3p00OKa MpaBUJl CIIJIKYBaHHS y KIIaCHOMY
KOJIEKTHBI, @ TaKOX (POPMYBaHHS IIOJEHHUX PYTUH. AHaNI3 KOHKPETHUX CUTYalli y
KJIacl, OOTOBOPEHHS MEPEeXKHBaHb YUHIB, BIJICTEKEHHS 3MIH Y IXHbOMY €MOILIIHHOMY
CTaHi, PAaHKOBI 3yCTpiul, MPOEKTHA ISUIbHICTb, POJIbOBI ITPU — yC€ L€ CIpHUSE
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MIOCTYTIOBOMY 3aCBO€HHIO BMIHHS 0QUWTH 3a CJIOBAMHM U JISIMM 1HIIMX 1XH1 TOYYTTA |8,
c. 26-31].

Jlo Halie(eKTUBHIIINX METO/IIB PO3BUTKY €MOIIIHHOTO 1HTEJIEKTY HaJIeKaTh:

1. MeTroa HaBYaHHSA Yepe3 eMOUiliHI nepexxuBanHs. [{ell MeTo IPyHTY€ETHCS HA
CTBOpEHHI CUTYaIlli, Y SIKHX YUH1 MatOTh MOKJIUBICTh MEPEKUTH PI3SHOMAHITHI €MOIII1:
panicTh, CMyTOK, CTpax, 3IMBYBaHHs, THIB, 3aXOIUIeHHs. [1i/1 yac TakuxX BIpaB MIKOJSAPI
OOTOBOPIOIOTH CBOI MOYYTTA y O€3MEYHOMY Ta MIATPUMYIOUOMY CEpPEIOBHIII, IO
JI03BOJISIE iM YCBIAOMITIOBATH MMPUYMHN BUHUKHEHHS €MOI[1} Ta 1X BIUIUB HA MOBEIIHKY
[9, c. 29-33].

2. Metox MoaeqwBaHHS eMoliifHMX cuTtyanii. MeTton mependavae
BUKOPHUCTAHHS CHEIIaJbHO IMiITOTOBICHUX CIIEHAPIiB COIllaIbHUX a00 KOH(IIKTHUX
CUTYaIll{, I y9HI MatOTh 3MOTY BiATIPAIfOBaTH HABUYKH PETYJIALII eMOIIii, eMITaTii Ta
KOHCTPYKTUBHO1 B3aemoii [10, c. 128-133].

3. Metoa apt-Tepamii Ta TBopuocTi. Taki npakTuku (HOpPMYIOTh 31aTHICTH O
CaMOBUP@)XEHHsI, JOMOMAaraloTb 3HU3UTH PIBEHb TPHUBOXKHOCTI, IMIJIBUILYIOThH
EMOIIIfHY YyTJIMBICTh Ta CTBOPIOIOTH YMOBH JIJISI PO3BUTKY KPEATHBHOTO MHUCICHHS
[10, c. 128-133].

4. Metoa peduekcii Ta camoouminku. /[0 1[bOro migXoay BIAHOCSTH BEACHHS
€MOIIMHOTO II0JICHHUKA, 0OTOBOPEHHSI BIACHUX MOYYTTIB MICJIsl BUKOHAHHS 3aBJIaHb,
aHaJ13 MOBEAIHKM Ta peakiii ogHokIacHuKiB [11, c. 225-229].

5. MeToa iHTerpoBaHOr0 HAaBYAHHA mepeadavae TOETHAHHA OCBITHBOTO
Marepiaity 3 eMOIIIHO0 CKIIaoBot0. Hanpukiian, npu BUBYEHHI JIITEpATypPHUX TBOPIB
y4YHI aHaJII3YIOTh €MOIIii Ta MOTHBH MEPCOHAXIB, BU3HAYAIOTh IXHiM BIUIMB Ha CIOXKET,
MOPIBHIOIOTH 3 BIACHUMU NIEPEXKUBAHHAMU. TaKuil TAX1]1 CIPUsIE€ PO3BUTKY €MOIITHHOT
YYTIUBOCTI, POPMYy€E BMIHHS CHIBIEPEKUBATH, CTUMYJIIOE€ AKTUBHY Y4acTh Y4HIB Y
HaBYaJHLHOMY IPOIIEC] Ta MiJIBUIIYE MOTHBAIIIIO A0 HaBUaHH4 [ 1, ¢. 225-229].

JUist gochipKeHHsT PiBHA Ta OCOOJMBOCTEM E€MOLIIHOrO 1HTEIEKTY AOpPEYHO
BUKOPHCTOBYBATH HACTYTIHI 3aBJIaHHS

1. «Branait emorttito» (3HaA0015ThCs GOTO JIFOACH, SIKI MPOSIBIISIIOTH P13H1 €MOIIIT)

Xi/a: yUHIO TOKa3yITh KapTKy U 3alUTYIOTh:

— «SIky emollito BiA4yBae 11 JroauHa?»

— «IIlo MorJ10 3 HEKO cTaTUC ?»

B kiHII MIACYMOBYIOTh KUIBKICTh OTpUMaHMX OajliB Ta 1HTEPHPETYIOTh
pe3yibTaTH.

2. «IIlo BimuyBae repoii?» (PO3yMiHHSI NPUYUH eMOIIii)

Xia: TUTUHI YUTAIOTH/TIOKA3YIOTh 1CTOPIIO 1 TUTAIOTh:

— «IIlo BimuyBae repoii?»

— «Homy came Tak?»

B kiHIml miACYMOBYIOTH KIJIBKICTh OTpUMaHuX OajiiB Ta 1HTEPIPETYIOThH
pe3yNbTaTy.

3. «kEMOUIAHMN CJIOBHHYOK)» (eMOLIAHA JIEKCHKA)

Xia: y4Hs mpocATh Ha3BaTH SIKOMOra Oijible Pi3HUX eMONiil, sIKi BiH 3HAE.
MooxHa MiJIKa3aTh: «PaiCHI», «CYMHD», «3J11», «CIIOKIIHHDY.
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4. «I1lo poOuTH, KOJIN...» (eMOLiiiHA peryJsiLis)

Xia: AUTHHI TPONOHYIOTH CUTYAITIi:

— «Tu mocBapuscs 3 APyrom»

— «Tu mporpas y rpi»

— «To01 3po0OuiH 3ayBa)KEHHS! BUMTETIS

3anutanus: «lllo ™1 Moxem 3pobuTH, 100 3aCTOKOITHUCS a00 IMOYyBaTUCS
Kpaie?»

5. «/lomomMo:xu APyroB» (eMnaTis Ta COIAJIbHA B3a€EMO/is).

Curyarii:

— «TBIl OHOKIIACHUK T1a4e, 00 3a0yB 30IIHUT.

— «/Jlpyr ymaB 1 3a0UBCS Ha TIEpePBIY.

[Mutanns: «Ilo Tv 3po6ut y Takii cuTyarii?»

B pamkax HamucaHHs JUIIOMHOI MaricTpecbkoi poOoTh Oyjio MpOBEACHO
JOCIIKEHHST Ha 0a3i TiMHa3ii 3 PO3BUTKY €MOILIMHOIO I1HTENIEKTY Ta €MOIIHHOI
CTaOUIBHOCTI B YYHIB IMOYATKOBUX KJAcCiB. Bylo po3poOIeHO HU3KY HNpPaKTUYHHX
3aHATH 3 YYHSMH PI3HOTO BIKY, SIKi MPOBOAMIIMCS 1 pa3 Ha THXKACHBb MPOTATOM JIBOX
MICSIIIB.

Pe3ynbraty eKCrepuMEHTaIbHOIO JOCHIKEHHSI PIBHS €MOLIMHOIO I1HTEJIEKTY
VYHIB MOJIOJIIMX KJIACIB CBIIYATh MPO MO3UTUBHI 3MIHM MICIS MPOBEAEHHS cepli
3aHsATh. BoHu npencrasieni B Taduii 1.

Taoauusa 1
PiBHi KoncraTyBanpHuii eran PopMyBaIBHUN €TAIl
emouiiiHoro | K-ctb oci6 | ITokasuuky % | K-ctb oci6 | [Tokasuuk y %
1HTEJEKTY
Bucoxkuii 7 17,5% 17 42.5%
Cepenniii 18 45% 17 42,5%
Huspkni 15 37,5% 6 15%

Ha xoncraryBanpHOMy ertami jumie 7 yuHiB (17,5%) nemMoHCTpyBanu BHUCOKHUIA
PIBEHb €MOILIIMHOTO 1HTENEKTY, TOJIl AK Micas (GOpPMYBaJILHOTO €Tany iXHs KIJIbKICTh
3pocia g0 17 oci6 (42,5%). e cBimuuTh npo ehEeKTUBHICTh MPOrpaMU 3aHATH Y
PO3BUTKY 3aTHOCTI JITEH pO3IMi3HABATH BJIACHI €MOIlii, PEryIOBATH iX Ta MPOSBIISITH
eMTIIaTIIO.

CucremHa po0OoTa 3 BHKOPUCTAHHSIM ITPOBUX, IHTEPAKTUBHUX Ta apT-
TEpaneBTHYHUX TEXHOJIOTiH MO3UTHUBHO BIUTUBAE HA PO3BUTOK EMOIIIITHOTO 1HTETICKTY
JITE! MOJIOJIIOrO MIKIIBHOTO BiKy. Lle migKkpecItoe mpakTUYHy 3HaYyIiCTh IHTErparii
€MOI[ITHOTrO PO3BUTKY B OCBITHIHM Mpoliec, ajyke caMe BIH CHpHUSE€ TaApMOHIHHOMY
O0COOUCTICHOMY 3pOCTaHHIO, (POPMYBaHHIO aJaNTUBHUX YMiHb Ta TOTOBHOCTI 0O
KOHCTPYKTHUBHOI COIIaJIbHOI B3a€EMO/TII.
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3ACTOCYBAHHS IMITYJIbCHUX MATHITHO-
MJIAZMOBUX KOMITPECOPIB JJI51
AHTUBAKTEPIAJIBHOI TA CTEPMJIIBAIIIHHOI
OBPOBKHU

Cremtok BikTop
K.T.H., JIOIICHT
XMeNbHUIIBKUN HalllOHAIBHUHN YHIBEPCUTET

Ko3uubkuu IMutpo
MaricTp
XMeNbHUIIBKUN HaIlIOHAIBHUHN YHIBEPCUTET

Bigomi [1, 2] pi3HOMaHITHI 3a THUNOM BIUIMBY (XiMiuHi, (i3U4H1) criocoOu
HeWTpamzanii 30yJHUKIB 1HQEKIIMHUX 3aXBOPIOBaHb, SKI MOXYThb mepeOyBaTH B
MOBITP1, BOJII HA MOBEPXHIX MPEAMETIB, TOIIO. [Iporiec 3HemKkoHKeHHS 1HPEKIIHHOT
MIKpO(DIIOpH XapaKTEPHU3YETHCS PSAIOM BUMOT:

- BUCOKA e()eKTUBHICTH ITpoliecy 0OpoOKH (3HE3apaKeHHs, CTepUIIi3allisi, TOUIO);

- TPHUBAJIICTh 4Yacy OOpOOKM (3HAXOAMTHCS B JIOCUTh ILIMPOKUX MEXKaxX, B
3JIEKHOCTI B1J METOLy OOpPOTHON);

- BIZACYTHICTb MOOTYHUX HETaTUBHUX €(EKTIB.

Bigomi pagiamiiiHi METOAM CTEpUIi3allii, 0 BUKOPUCTOBYIOTh PI3HOMAHITHI
10HI3yI0Ul BUIIPOMIHIOBAHHS (PEHTIEHIBCbKE, TramMa-BUIIPOMIHIOBAHHS) BUKJIMKAIOThH
b0kl 00’ eMH1 Momudikaiii XiMIYHOT CTPYKTYypu OOpOOTIOBAIBHUX OO €KTIB 1
MIPU3BOAATH JI0 YTBOPEHHS MOOIYHUX XIMIYHHUX CITOJTYK, III0 BOJIOIIFOTH CTICIIU()IYHIMHU
O10JIOTIYHMMH  BIIACTUBOCTSAMH. TepMiuHI MeToau OOpoOKM O0’€KTIB, IO
nepeadavaroTh HarpiBaHHs 0OpOOTIOBABHUX 00’ €KTIB PI3HUM IUISIXOM, HANPUKIIA]
MIKPOXBUJILOBUM OMPOMIHIOBAHHSM. TepMIYHI METOMM B iX PI3HUX MOAMMIKAIINX €
BEIIbMU E€HEPrOEMHUMH, MOTPEOYIOTh 00JIaJHAHHS BUCOKOI BapTOCTI 1 HE 3aBXKIU
3a0€3MeuyoTh HEOOX1AHUHN PIBEHB JIEKOHTaMIHAIllT 00poOtoBaIbHUX 00’ €KTIB. Kpim
TOrO HE BCl NpPEIMETH, a OCOOJIMBO MOBEPXHI MOXKJIMBO IHTEHCHUBHO HarpiBaTH.
Henonikom BiAOMHX CHOCOOIB 1 MPHUCTPOiB, AK 1 OyJb-SKHX IHIIMX PI3HOBH/IIB
XIMIYHUX METOJIB Ta MPUCTPOIB JIsi iX 3IMCHEHHsS, MOJISra€ B TMOTEHINAIbHIN
HeOe3Mell, OCKUTBKY MPU [IbOMY MOXYTb 1HILIIFOBATHUCS PI3HOMAHITHI XIMIYHI peakKilii,
o0 NPU3BOAATH 10 3MIHM (DI3UKO-XIMIYHUX 1 OIOJOrIYHUX BJIACTHUBOCTEH
00pOOTFOBAIBHUX 00’ EKTIB.

B 1mpomy maHi, [OCTaTHRO  TEPCHEKTUBHO  BUTISAJAIOTH  METOIHU
ynbTpadioneroBoro  (Y®)  OakrepunugHOTO  3HEMIKOKCHHS  1H(EKIIHHOT
Mikpodiopu. YabTpadioseToBi MeTomu OOpPOOKHM TOBITPSIHOTO — CEpPEOBHINA
MIPOBOIUTHCA BXKE JOCTATHHO JIABHO 32 IONIOMOTOI0 00J1aIHaHHS 13 YIIbTpadi0JIeTOBUM
Jlara30HOM BUIIPOMIHIOBAHHS, TPHWHIMM Jii SIKOTO OCHOBaHWI Ha TMPOIyCKaHHI
EJIEKTPUYHOTO PO3PSAY Yepe3 PO3pLIKEHUN ra3 (BKIIOYAIOYU TapH PTYTi), SIKAN
nepedyBae ycepearHi TepPMETUYHOTO KOPMYCY, y pe3ysbTaTi 4Ooro BiI0YBa€ThCA
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BUMPOMiHIOBaHHS. [lpukiiazoM Takoro oOjiagHaHHS € OaKTEPUIMIHI JaMId, SKi
ABIISIIOTH COOOI0 MITYYHE JKEPENIO BUMIPOMIHIOBAHHS 31 cikTpoM Bif 205 10 315 HM.
Haii6inpie nmomupeHHs, 3aBISKH BUCOKOS(PEKTUBHOMY NEPETBOPEHHIO EIEKTPUIHOT
eHeprii y BUIPOMIHIOBaHHS, OJIEpKajlll PO3PSAAHI PTYTHI JaMIH HU3bKOTO THUCKY, Y
AKUX TIPOIEC EIEKTPUYHOTO PO3psAy B ApPrOHHO-PTYTHIN CyMillli HEpexoauTh y
BUIIPOMIHIOBaHHS 3 JOBXHHOIO XBWIl 253,7 um. L1 mamnu mMaroTh BEIMKUI TEpMiH
ciyx0u — Big 5000 mo 8000 rogun. Bimomi pTyTHI JaMmu BUCOKOTO TUCKY, SKi MPU
HEBENMKHUX rabapuTHUX PO3Mipax MarOTh BEJIUKY OJMHUYHY MOTYXHICTh — Bia 100 10
1000 BT, mo A03BOJIIE B OKPEMHX BHIIaJIKaX 3MEHIIUTH YKCIO OMPOMIHIOBAYIB Y
OaKTepHUIMAHIN yCTaHOBIII. 3 1HIIOrO OOKY, BOHM MajiO0 €KOHOMIiYHi, MalOTh HU3BKY
OakTepULIMIHY €PEKTUBHICTh IIPU TEPMiHI CIIy>KOH, B 10 pa3iB MEHIINN B OPIBHSHHI
3 JTaMIIaMH HU3BKOTO TUCKY, 1 TOMY HE 3HAWIIUIN MIUPOKOTO 3aCTOCYBaHHS.

JIns 611BI paIlioOHATPHOTO BUKOPHUCTAHHS HA MPAKTHUI OaKTEPHUITUIHUX JIAMIT
iX TOIIbHO BOY/IOBYBAaTH B OAKTEPUIIM/IHI OTIPOMIHIOBAHI, SIK1 PEICTABISIOTH COOOI0
CJEKTPOTEXHIYHUN  TPUCTPid, sSKku ckiagaeTbess 13 camoi Y@  jammu,
ITyCKOPETYJII0I0YOTr0 arapaTy, BIIOMBHOT apMaTypH 1 psily JONOMIXKHHMX €JIEMEHTIB. 3a
KOHCTPYKTUBHUM BHKOHAHHSIM OINPOMIHIOBaYl MIAPO3AUISIOTECS HA TPU TPYIIH:
BIIKpUTI, KOMOIHOBaHI Ta 3akpuTi. Y BIJIKPUTHUX OIPOMIHIOBaYax MPSAMHIA
OaKTepUILIMAHUN TOTIK OXOIUIIOE IIMPOKY 30HY B MPOCTOP1 axk O TLIECHOTO KyTa.
BoHu mnpu3HauvarThCcs A NPOLECY 3HE3apakKyBaHHS NPUMIMIEHb TUIBKH Y
BIJICYTHOCTI JItoJiel abo Mpu iXHROMY KOPOTKOYACHOMY TepeOyBaHHI. Y 3aKpUTHX
OMPOMIHIOBaYaxX, X 1HOJI Ha3UBAIOTh PEIMPKYIATOPAMHU, JAMIIU PO3TAIIOBYIOTHCS B
HEBEJIMKOMY 3aMKHEHOMY KOPIyCl OMpOMiHIOBaua 1 OAKTEPUIIMAHHUI MOTIK HE Mae
BHUXOJy 32 MEXI KOpITyCy, TOMY OIPOMIHIOBadl MOXYTh 3aCTOCOBYBAaTHUCS, KOJU B
npuMileHH1 nepeOyBaloTh Joau. EHepris OakTepUIMIHOTO TMOTOKY JE€3aKTUBYE
OUIBIIICTD BIPYCIB 1 0AKTEPIi, 1110 MOMAJAI0Th Y BHYTPIIIHINA OJIOK pa3oM 3 MOBITPSHUM
MOTOKOM. Y KOpIyci opoMiHIOBaya repeadayeHi nudys3opu, yepes K1 3a JOIOMOT 00
BOYIOBAaHOTO BEHTHJIATOPA MOBITPS HAAXOAUTH YCEPEIUHY MpUiany, A€ MOonajae mia
mxepeno Y® BUNPOMIHIOBAHHS B 3aMKHEHOMY IIPOCTOP1 BHYTPIIHBOTO OJIOKY, MIiCIIs
4oro BepTaeThcs B npuminieHHs. KomOiHOBaHI  OmNpoMiHIOBadl  3a3BU4Yail
3a0€3MeUyIoThCSl JIBOMa OAKTepUIIMJAHUMU JIaMIlaMHd, PO3JUIEHUMH MK CO0O0I0
€KpaHOM TakK, 00 MOTIK BiJ OAHIET JJaMIM HANPABISIBCA TUIBKM B HWKHIO 30HY
MPUMILIEHHS, BiJl 1HIIOI — Yy BEPXHIO 30HY. JlaMmM MOXXYTh BKJIIOYATHCS PazoM 1
okpemo. bakTtepuniugHa ycTraHOBKa MICTUTh Yy co01 Tpymy OakTepHUIIMIHUX
OTIPOMIHIOBAYiB.

TpuBamicts poOOTH OaKTEPUIIMIHOT YCTAHOBKHM, TPH SKIA JTOCATAETHCS
HEOOXITHUN pIBeHb OaKTepUIUAHOI €(EeKTHUBHOCTI, pi3HA 3aJEKHO B THITY
OTIPOMIHIOBAYA: IS 3aKPUTHX OINPOMiHIOBaYiB Bix 1 10 2 rogwH 1 Oinblue; ms
BIIKpUTHX 1 KOMOiHOBaHUX Bix 0,25 10 0,5 roaunaM 1 OUIbIIE; U1 CHCTEM IIPUTOYHO-
BUTSDKHOT BEHTW LT 1 roguHa il OuIbIie.

Po6ota GakTepuuaHUX JamMI MOXKE CyNpPOBODKYBATHCS BUAUICHHSM O30HY.
HasBHICTh 030HY B MOBITPSIHOMY CEPEIOBHUII Y BUCOKMX KOHIEHTpALISX HeOe3neuHa
JUISL 3JI0POB'Sl JIFOJAWHU, TOMY HPUMIIIEHHS, 1€ PO3MINIYIOThCS YCTaHOBKHU, TTOBHMHHI
MPOBITPIOBATUCS CUCTEMaMHM 3arajlbHOOOMIHHOT TPUTOYHO-BUTSIKHOT BEHTHIISILI.
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3acTocyBaHHS yJIbTpadiosieTOBOI eHepTii cTa€e yce OUIbII aKTyaIbHUM, OCKIJTBKH
€ OJHUM 13 TOJIOBHMX METOMIB 1HaKTHBalii BipyciB, Oaktepii 1 TpuoOkiB. Ilig
1HAKTUBAIIIEI0 MIKPOOPTaHi3MiB PO3yMIIOTh BTpATy iX 3JaTHOCTI JO PO3MHOKEHHS
micis crepuiizanii abo ae3iHdexii.

bakTepunuaHoto ni€0  BoJoAi€e  yabTpadioieTOBE BUIPOMIHIOBAHHSI 3
Jianma3oHoOM JOBXHUH XBWib Bim 205 o 315 HM, BOHO BHUKIMKAE IECTPYKTHBHO-
dotoximiune moaudikoBane ymkomkeHHs JJHK kmitnHHOTO simpa MiKpoopraHizmy.
3minu B JJHK MikpoopranizmMiB HaKOMMMUYIOTHCS Ta TPU3BOASATH 10 3aTPUMKH TEMITIB
iX PO3MHOXXEHHS 1 MOJAIBIIIOMY BUMUPAHHIO B MEPIIOMY Ta HACTYIMHUX MOKOJIHHSX.
VY pesynbTati pay cocTepexeHb OyJo BiJ3HAYEHO, 110 BIUIUB €HEPrii B Jiana3oHl
cnektpy UVC nHaiiOuibin ehekTUBHUN 3 OaKTEpULIMIHOT TOYKU 30pYy MpPHU JIOBKHUHI
XBWI1 B 254 HM.

Ta6auus 1. Buau yiapTpadiosieToBOro BUIPOMIHIOBAHHS

N . JoBxrHa KinbkicTs eneprii
HaiimenyBanus AOGpesiarypa M — I —
baunspke NUV 400-300 3,10-4,13
Cepenne MUV 300-200 4,13-6,20
Janeke FUV 200-122 6,20-10,2
Exctpemanbhe EUV, XUV 121-10 10,2-124
Bakyymne VUuVv 200-10 6,20-124
Yanbrpadioner A (IOBrOXBHJIbOBUH JTiama3oH) UVA 400-315 3,10-3,94
Yabtpadioner B (cepeaniii niamnazon) UVB 315-280 3,94-4,43
YHBTPa(l)iOH?T C (KOPOTKOXBUJIHOBUH, UvC 230-100 4,43-12.4
repMILUTHUH Jliara3oH)

XKupi MikpoOHI KIITHHM 1O PI3HOMY pearyioTh Ha YyJabTpadioneToBe
BHUIIPOMIHIOBAHHS 3aJICKHO B1J] JOBKHH XBUJIb [2].

Tak, Hampukiaj, BiIOMI JamMIu JJsi yAbTpadioieTOBOTO 3HE3apa’KyBaHHS, 110
MICTSTh KOJIOY 3 YBIOJIEBOTO CKJIa, YCEPEIMHI SKOTO 3aKpiIUIeH] eNeKTpoau, a Koyibda
3alOBHEHA aprOHOM 3 JI030BaHOIO KITBKICTIO PTYTi. [Ipu mojavi 40CTaTHBOI HANPYTH
Ha €JIEKTPOJIM MI>)K HUMHM BUHUKAE CTA0OKOCTPYMOBUIN TyTOBHUM PO3PS B apTOHI, KU
y MIpy BUIIApOBYBaHHS PTYTI MEPEXOIUTh B PO3PSA Y Mapax PTYTi, BUIPOMIHIOIOYH
YO cnextp.Ognak KKJI 6akreputiuaaux jgami He epeuirye 0,06%.

Henonikamu Takoro pillleHHsI € CKJIQJHICTh CTaHAApTU3allli SKOCTI YBIOJIEBOTO
CKJla B TMpolecl Moro BUTOTOBJEHHS Ta HU3bKA TPOIMYCKHA 3/IaTHICTh
KOPOTKOXBHWJILOBOTO BUMIPOMIiHIOBaHHA B Jiarna3oHi Big 205 go 280 um. Kpim Toro,
KOPOTKUH TEPMIH CIy»KOM JIaMIH J0 BTPATH CBOiX OAKTEPULMIHUX BIACTHUBOCTEH
0OyMOBJIEHUI HU3BKOIO CTIMKICTIO YBIOJEBOIO CKJa 0 aaresii pTyTi Ta OKUCHUM
MPOJIyKTaM, 1110 BUTTAPOBYIOTHCA 3 €NIEKTPO/IIB Y MIPOLIEC TOPIHHS JIAMIIH, SIK1 OCITAI0Th
Ha BHYTPIIIHIO MOBEPXHIO KOJIOU 1 3HUKYIOTh MOTYHICTh BUIPOMIHIOBaHHS.

HaiiGinem gockonanum pimeHHsM € Y@ namma, OyzoBa SKOi MpeacTaBieHa Ha
puc. 1). Komba 1 sixoi BUKOHaHa 13 KBapIOBOTO CKJIA 1 3alIOBHEHA 1HEPTHUM Ta3oM 3
JI030BAaHOI0 KIJTBKICTIO PTYyTi, 13 JIBOMa €IEKTpoaHuMHU 30ipkamu 3, 4 B ckiajui
EIEKTPOSYy 5 3 OKCHJIHUM TMOKPHUTTSAM, IO 3HUKYIOTH POOOTY BHUXONY EJIEKTPOHIB,
3aKpITUICHOTO MIXK IBOMA HikKamu efiektpoay 7. KoxkHa Hixkka enexktpoay 7 3'enHaHa
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KOHTAKTHOIO ~ €NIEeKTPOAHOI0  (OJbror0 8 3  ENEeKTPOAHMM KOHTakToM 9,
3alITaMIOBAaHUMU B KOJIOy 13 MPOTWICKHUX KiHIIB 1O (oas3i. Enextponn
CJIEKTPOHUX 30IpOK 7 BUKOHaHI 3 OaraToCKpydeHoi cmipaii 6, a Ha 30BHIIIHIO
MOBEPXHIO KOJOW JIaMIId HAHECEHE CEeJCKTUBHO-MPOHUKHE KPEMHIN-TUTaHOBE
NOKPUTTA 2. 3aBASKK YAOCKOHAICHIM KOHCTPYKIUI BHAAJOCA YCYHYTH HEIOJIKU
KOHCTPYKITIA  JlaMI, HaBEIECHUX BHUIIE, a caMmMe IMIIBUIUTH MOTYXKHICTh
OAaKTepUIIMAHOTO BUIIPOMIHIOBAHHS Ta BUKIIOYUTH YTBOPEHHS O30HY B IpOLEC]
poOOTH JTaMITH.

1 — xonba; 2 — KpeMHIH-TUTAaHOBE OKPUTTS; 3, 4 — €JICKTPOIHI 301pKH;
5 — enekTpoj; 6 — GaratockpyueHi cripaii; 7 — HKKH eJICKTPOAIY;
8 — enekTpoaHa Gosbra; 9 — eIeKTPOTHUN KOHTAKT
Pucynok 1. YO Gakrepuniiina jamma

baktepuniniHa eQEeKTHBHICTh JIaMIl 3aJ€KUTh, MEPEBAXXHO, BIJ 103U
sunpoMinroBans (Dyy, [oc/ym?), 3aCTOCOBAHOI 10 MIKPOOPraHi3MiB:

Dyy =11, (1)

ne I — cepenHs iHTEHCUBHICTBL a00 103a ONPOMIiHEHHS, /{oic/cm?; t — 9ac BILIUBY, C.
KoediieHT BU>KUBaHHS KOJIOHIM MiKpOOiB, MiI/IaHIi BIUTMBY OAKTEPUIIUTHOTO
OTNPOMIHEHHS, €KCITOHEHIIMHO 3a71€XXUTh B1Jl TO3U:

S=eMr, )

ne k — moctiiiHa fe3akTuBauli (1HaKTHBAIli), 0 3aJE€KUTh BiJI KOHKPETHOTO
BHY KOJIOHIN MiKpoOiB Mm%/ [orc.

Otpumanuii KoedilleHT I1HAKTUBAIl 3a OIMH 1 mpoxia () yepe3 moje
BUIPOMIHIOBaHHSI, BUKOPUCTOBYETHCS SIK MOKA3HUK 3arajbHOi e€QEeKTUBHOCTI
BUIPOMIHIOBAHHS Ta MOKA3ye€ BIJICOTOK 200 YaCTKy KOJIOH1 MiKpOO1B, IHAKTUBOBAHUX
MICIIsl OJTHOTO MPOXO/1Y Yepe3 MOJie ONPOMIHEHHS, @ TAKOXK 3aJIEKUTh BiJl KOSIIIEHTY
S 1 3aBxau MeHie 1:

n=1-S. 3)
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3HayeHHs mapameTpa k s OaraTbOX BHJIB OakTepiil, TpuUOKiB, MBI
OTPUMYIOTHCSI 3a3BUYall €KCHEPUMEHTAIbHUM IIIJISXOM 1 MOXYTh BIAPI3HATHCS Ha
KUTbKa TopsnkiB. Ile moB's3ane 13 MeTogamMu Ta yMOBaMH MPOBEIACHHS BUMIPIB: Y
MOBITPSTHOMY TIOTOIIi, Y BO/1 200 Ha IOBEPXHI SKOI BOHU MPOBOAATHCS. Ha mokazanHs
napaMmeTrpa k CHUJIBHO BIUIUBA€ TMOTPINIHICTH BHUMIPIOBAHHS pPIBHS BIKMBAHHS
MIKpOOHOT KyJbTypH. Y 3B'SI3KY 13 1M, BUOpATH MpaBWIbHE 3HAUEHHS Kk N7 yMOB
MPOEKTYBaHHS CHCTEM OAKTEPUIIUAHOTO OIPOMIHEHHS AyXKe BaXKKO, 1, IK MIPABHUIIO, 710
3aCTOCYBaHHS PIBHAHHS (2) YXBJIIOETHCA CEpeaHE a00 MaKCHUMajbHE 3 BIJOMHX
3HAYCHbB k 3aJICKHO BiJI IJIEH 3HE3apakKyBaHHS.

Sk Oyno cka3aHO BHIIE, BiJIOMa BEIMKa KUIBKICTh PI3HOMAaHITHHUX 3a JI€IO
IPUCTPOIB 3HE3apaKeHHs MOBITPs. O HAK, HAHOUIBII EPCIEKTUBHUMHU CJIiJT BBAXKATU
IJ1a3MOB1 BUIIPOMIHIOBadi [1, 2], B IKMX HAAMOTYXHUM JIKEPEIOM YabTpadiofieTy €
rasopospsaHa  HusbkoTemmeparypHa miasma (7~10 K).  IurencuBne VY@
BUIIPOMIHIOBaHHS O€3MEPEPBHOIO CIIEKTPY BUITYCKA€ €JIEKTPOHU B MPUCKOPIOBaul 3a
PaxyHOK MAarHiTOTOPMO3HOTO BHUIIPOMIHIOBAHHSI PEIATUBICTCHKUX 3aPSIKEHUX
YacTOK B OAHOPIJHOMY MarHiTHOMY nodi. [Ipuctpoi 1is onepkaHHs MOTOKIB MJ1a3MHU
Ha3uBaIOTh I1a3MoBUMHU mpuckoproBadamu (I1I1) — me kimac mna3MoAMHAMIYHUX
MPUCTPOIB JIJIS OJIep>KaHHS MOTOKIB IJ1a3Mu 3 eHepriero 10H1B Big 10 eB 1 Bume. Ha
BIIMIHY BIJ NPUCKOPIOBAadiB 3aps/KEHUX vacTok, y kanHami IIII mepeOyBaroTh
OJIHOYACHO YaCTKH 13 3apsiaMi 000X 3HaKIB — MO3UTHBHI 10HU Ta €JeKTpoHH. lle
I03BOJISIC OJEPXKYBaTH KBaszicramionapsi (tpuBamictio Big 1072 go 1073 ¢) miasmosi
MOTOKH 3 €(pEKTUBHUM CTPYMOM 10HIB MOPSAKY MUIbHOHIB AMIIEp IIPH €HEPrii 4acTOK
nopsaky 100 eB [2].

HampsiMok po3BUTKY TUIa3MOBUX BUIIPOMIHIOBAYiB MOXKHA OXapaKTepHU3yBaTH
TphOMa 3aBJIaHHSIMHU:

- TOCSITHEHHSI BUCOKHUX SICKPABOCTEH;

- OTPUMAaHHS IHTEHCUBHUX CBITJIOBHUX MOTOKIB,;

- 301JIbILIEHHS TOBHO1 €HEPTii BUIIPOMIHIOBAHHS.

Haii0inbil  mepcneKTUBHUM JJIsl  aHTUOAKTepiadbHOI Ta CTEpHIIi3aliitHO1
00poOKM 00’€KTIB Pi3HOI (P13MUHOI MPUPOJIU € BUKOPUCTAHHS IMITYJIBCHUX ONTHYHHUX
JOKEpEsT BUITPOMIHIOBAHHS YAbTPadi0JeTOBOrO J1ana3oHy, siki € BUCOKOS()EKTUBHUMU
cTepwii3aTopaMyd B IIMPOKIM 001acTi 3acTocyBaHb. B OCHOBY Takux kepen
MOKJIaJeH1 KOaKCIallbHI MJIa3MOBI MPUCKOPIOBAUl TOPLIEBOrO THUITY (MarHiTOIJIa3MOBI
komrpecopu — MIIK), siki mpaifforoTh B IMIYJbCHOMY pexumi. J[xepenom eHeprii
TaKUX CTEPUIII3aTOPIB € EMHICHUM HAKOMWYYyBa4, M0 JO3BOJISIE TCHEPYBATH CTPYMH
nopsaky Bix 10° go 10° A npu manpysi Bix 1 go 10 kB [1, 2].

3a paxyHOK ICTOTHOTO 30UTBIICHHS MOTYXXHOCTI Y® BUMIPOMIHIOBAHHS TakKi
CTEpWII3aTOPU MAIOTh PSJi TIEpeBar y MOPIBHSAHHI 13 OAKTEPUIIUTHUMHU PTYTHUMHU
JaMTIaMU, SIK1 IMIAPOKO BUKOPUCTOBYIOTHCS B JTaHHI Yac.

Marnitomnasmosuii  kommnpecop (MIIK) mpamoe B pexumi MNepiogUuyvHO
MOBTOPIOBAHUX aTMOC(EpHUX po3psiB. BHACHIAOK TakuX PpO3PSIiB yTBOPSATHCS
3TYCTKH yIapHO-3)KaTOl TUIa3MH, 10 € JHKEPEIOM MOTYKHOTO YD BUITPOMIHIOBAHHS.
3a paxyHOK ICTOTHOTO 30LIBIIEHHS TMOTYXHOCTI Y@ BHUIPOMIHIOBAHHS TakKi
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CTEpUII3aTOPH MalTh PsAJI MepeBar y MOPIBHSAHHI 13 OaKTEPUIIUIHUMU PTYTHUMU
JamMIamH.

TumnoBa cxema KOaKCiaTbHOTO MPUCKOPIOBaYa IUIa3MH HaBeJeHa Ha puUC. 2.
MarnitomiazmoBuii komrpecop (MIIK) mpamtoe takum umHom. Yepe3 oTBopu B
IIEHTPAIBHOMY €JIEKTPOai 2 BiIOYBA€ThCS HAMMyCK Tia3Mu (QopriiazmMu) y TOPIEBY
obmacte MIIK 3. Ilpum 3amukaHHi KiIr049a 9 MOYMHAETHCS PO3PST E€MHICHOTO
HakonmuyBada C, uepe3 mia3MoBi nepeMudku 4. Po3psg y modaTkoBid cTajii mae
MOBEPXHEBUM XapakTep 3 YaCTKOBOIO €poO3I€l0 Ta 10HI3all€l0 Marepialy
JEIeKTPUYHOI BTYJIKH.

1 3 4

I -
] 7
— —
— C”
? ¢
6 8
il =T C..
> L e
] NS
a) 0)

1 — 30BHIIIHIN €JIEKTPO; 2 — IEHTPATIBHUN eNeKTpo; 3 — Kamepa popMyBaHHs (opriazmu; 4 —
MJIa3MOB1 CTPYMEH1; 5 — TOTaTKOBUH €IEKTPO/T;
6 — ropomnacToBi 130J9TOPH; 7 — IUCTOBUH €IEKTPO]I HAKOIIMYyBaya (aHON);
8 — TUCTOBHUI €1eKTPO HaKoln4yyBaya (karox); 9 — po3psaauuk; 10 — maazmoBuil Gpokyc
Pucynoxk 2. 3oBuimHiit Burisg MIIK 3 mHamyckom doprutazmu

B Mipy 3pocTanHs cTpyMy BiZOYBAa€ThCsl BIAPUB JiHIA CTPyMy BiJ MOBEpXHIi
JieNeKTprKa 6 1 YTBOPEHHSI CTPYMOBO-TUIa3MOBOT 000JIOHKH y BUTJISIII TJIa3MOBOTO
koHyca 10 13 HaA3BYKOBOI IIBHJAKICTIO. YTBOPIOEThCS CKOHIICHTPOBaHUMN
HU3BKOTEMIIEPATYpPHUHN IJIa3MOBHM (OKYyC y BUIISAl 00dacTi yAapHO CTUCHEHOT
Ma3MHU B TOPLEBIA YaCTUHI MPUCKOPIOBAaya, LIO BJACHE 1 fABIIAE COOOIO JKEPEIO
MOTY>KHOTO IMITYJIbCHOTO €IEKTPOMArHiTHOrO BUIIPOMIHIOBAHHS.
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VY CTBOpEHIN eKCIepUMEHTAIbHINA YCTAHOBII 3 T€Hepallii Ta MPUCKOPEHHS
IIUTBHOT TUTa3MH JJIS €HEPTOKMBICHHS BUKOPHUCTOBYETHCA MOTYXHUM €MHICHUN
HAKOMMYyBay, CXeMa sIKOTO Mpe/icTaBlIeHa Ha pHC. 3. MakcuMalibHa BEIMYMHA CTPYMY
O0OMEXy€eTbCsl BIUIMBOM 1HAYKTHBHOCTI KoHaeHcaTopiB (C, 1 Cg,) 1 HapasuTHOI
IHAYKTUBHOCTI MOHTaXy L (IIMHOMIPOBO/IB, SIK1 3B'SI3yIOTh €JIEKTPOIU KOHIEHCATOPIB
1 MIa3MoOBOr0 MpHUCKOpIOBaya). MiHIMI3allisd 1HAYKTUBHOCTI JO3BOJISiE peai3yBaTu
PEXUM PO3pSALY HAKONMUUyBaya, ONM3BKUN 10 anepioJuyHOro, 1 HaOIM3UTHCS 10
MaKCUMaJbHO MOXIJIMBUX BEJIMYUH PO3PSAHUX CTPYMIB EKCIIEPUMEHTAIbHUX
ycraHoBOK. IIporec yTBOpeHHs Iu1a3Mu Ta ii XapaKTepUCTHK BH3HAYAIOTHCS, KPIM
TOT0, TapaMEeTPaMH I1J1a3MOCTBOPIOIOYOI PEYOBHUHHU.

Pucynok 3. Copomena cxema MIIK

CrBopeHa yCTaHOBKAa BIJAKPUBA€ I[IMPOKI  MEPCIEKTUBU  31HCHEHHS
BHCOKOE(DEKTUBHOI cTepuIIi3allii Ha OCHOBI yJIbTPadi0JI€TOBOrO BUIIPOMIHIOBAHHS, 10
XapaKTepU3y€eThCs MOTYKHOIO OaKTepULIMIHOO fJi€to. [lepeBaroro Merony € (pakTUUHO
MHUTTEBA [Jisl 3HE3aPAXKyH040ro (pakTopy, BUCOKA IMITyIbCHA MOTY)HicTh (10°5-10° Bm)
ta KK]I immnynscHoro BunpomiHtoBava (nmopsaky 75% 1 7,4 % BianosigHo it YO
Jiana3oHy), JaTbHICTh i1 Ta €PEKTUBHICTD.

O6umacri 3actocyBanus MIIK Y@ niama3oHy B SIKOCTI MPUCTPOIO 1HAKTUBAIII1
MAaTOT€HHUX MIKPOOPraHi3MiB MOXYTb OyTHM HaWpI3HOMAaHITHINIL: MEIUIIMHA,
TpaHCHOpPT, NOOYT HayKa, MPOMUCIIOBICTh, CIbCHKE TOCMOAAPCTBO TOLIO (puc. 4).

4( OBJACTH 3JACTOCYBAHHA ji

Y

—| MEIUITHHA ' —( I[TOBYT ) —C TTPOMICJIOBICTE ) TPAHCIIOPT —' HAYKA l
| o | Crepamizanis iHcTpy- | | 11IxonH Ta | o | ITexH i poboui Metpo Ta EioMe THIHHA
MEHTY, IPHMilIEHb THTAYL CATOUKH MPHMIMIEHHS iH(pacTpyKTYypa (e
o= @apmanepTHKA o Miciis uacoBoro e .Olm.cm.m ABTOTPAHCIIOPT Kocmiuna rainysp
CKYITUSHHA Tr0Jel KaHamizanifHei copyan et

_)_( TlepHHATATEHI ) _)_( Marasmfa] ) | 5 (Tlizmprenctea Bp,:OHOCTa-) 3 ( 3arTisHHdHEHI )

TIEHTPH CymepMapKeTH YaHHA Ta BOIOB1IBEICHHA TPAHCIOPT

q q CKJIaJICEK] IPHMi- KoMyHambH1 . .
+( Xipyprid ) _)-(memm Ta cxosHma) _)-( TIIPHEMCTBA LT e RO

. TliznpueMcTBa ABialliiaHit
] y i L»-| T[epskaBH1 YCTAHOBH | P . —— 1
( Cronnear ) ([ I ¥ ) (xapqOBm TPOMHCIOBOCTI TPaHCIOPT BERAEiE

Pucynoxk 3. O6nacti 3acToCyBaHHS IMIYJIBCHOTO ONTUYHOTO kepena Y D
BHUIIPOMIHIOBaHHS Ha OCHOBI MarHiTOIUIa3MOBOTI'0 KOMITpEcopa
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E-justice is one of the key directions of modernization of the judicial system of
Ukraine. The introduction of digital technologies into the work of courts contributes to
greater transparency, reduces the time required for case consideration, and improves
accessibility to justice. However, the development of e-justice is accompanied by a
number of challenges that require scientific analysis and regulatory improvement.

One of the main problems is the uneven technical capacity of courts and existing
infrastructure limitations.

Not all courts possess the necessary technological resources, which complicates the
full functioning of the Unified Judicial Information and Communication System
(UJICS). Additionally, users of the system — judges, lawyers, and citizens — often
face technical failures and slow system performance.

Cybersecurity issues also pose a serious challenge. As e-justice involves processing
large amounts of personal data and evidentiary materials, ensuring their protection
from unauthorized access is essential. Cyberattacks carry risks to the integrity and
security of the judicial process.

Certain procedural norms also remain insufficiently adapted to the digital format.
Although significant progress has been made in digitalization, some legal norms still
do not fully regulate electronic submissions, digital evidence, or remote participation
in hearings. This creates legal uncertainty in the application of electronic tools within
court proceedings.

The prospects for the development of e-justice in Ukraine are directly linked to
modernizing UJICS, improving legislation, and implementing European standards for
digital judicial systems. Other important factors include enhancing digital literacy
among justice system participants, ensuring interaction between state registers, and
developing modern electronic identification tools.

In conclusion, e-justice is a necessary stage in the evolution of the Ukrainian
judiciary. Its effective operation requires the comprehensive resolution of technical,
legal, and organizational issues, as well as active integration of contemporary digital
technologies.
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BAJIAHC MI’K BE3IIEKOIO TA IPABAMMU JIIOJIUHU B
YMOBAX BOEHHOI'O CTAHY

IBamenko Cepriii MukosanoBuy,

noteHT kadeapu npaBa HamonansHO1 6€3neku Ta MpaBoOBO1 poOOTH
BiiicbKOBO-IOPUAMYHOTO 1HCTUTYTY

HartionanpHOTO IOPUAMYHOTO YHIBEPCUTETY iMeHI SpocnaBa Myaporo

IBamenxko Bikropist CepriiBHa,

CTyZAeHTKa 1 Kypcy

HaBuanbHO-HayKOBOTO 1HCTUTYTY (DiHAHCIB, EKOHOMIKH, YIIPABIIIHHS Ta MpaBa
HanionansHoro yHiBepcurety «IlonTaBceka nmomitexnika iMeHi FOpist Konapatiokay

Hemkyn Pycian PunaroBuy,

KYpPCaHT 4 HABYAIIBHOTO KypCy

BiiicCbKOBO-IOPUANYHOTO IHCTUTYTY

HaiioHaJIbHOTO I0OpUMYHOTO YHIBEpCUTETY iIMeH1 SIpocnaBa Myiporo

BoeHHuil cTaH SIK NOpPaBOBHM peXUM Mepeadadyae TUMYACOBE OOMEKEHHS
OKpeMHUX TMpaB 1 cBOOOA TpoMajasH 3 METOI 3aXUCTy HalllOHaJbHOI Oe3MeKHu,
TEPUTOPIATHLHOT HUIICHOCTI Ta 00OPOHO3/AATHOCTI JAepxkaBu. B YkpaiHi Takuii pexxum
3anpoBa/pkeHo Ykazom Ilpesupenta Ne 64/2022 Binm 24 motoro 2022 poky i
MPOJIOBXKYEThCS Ha BiAMOBIAHI TepMinu BepxoBHow Pamoro Ykpainu. Haromicts,
Koncturyiis Ykpainu B crarti 64 4iTKO BU3HAYA€E MEPENiK MpaB, AK1 HE MiIATAIOTh
KOJHOMY OOMEKEHHIO HaBITh Yy IMEPIOJl BOEHHOTO CTaHy: IPaBO Ha >KUTTS, TiHICTbH
ocobu, cBOOOIY Ta 0COOMCTY HEIOTOPKAHHICTh, HEAOTOPKAHHICTh KUTJIA, TAEMHUIIIO
JMCTYBaHHS, MPE3YMITIIIF0 HEBUHYBATOCTI, CYIOBUH 3aXHCT, 3aXUCT Bl CAMOBUKPHUTTS
tomo [1]. Sk 3a3nauae C. Xanrok, BKa3aHUH KOHCTUTYLIMHUN Oap’ep € OCHOBHHUM
3aMmo0KHUKOM MTPOTHU MIEPETBOPEHHS TUMUYACOBUX OOMEKEHb Ha CUCTEMHE 3BY)KCHHS
MPaBOBOIO CTaTyCy ocobu [2, c. 1].

MixHapogHe TyMaHITapHE NpPaBO Ta MIDKHAPOIHI CTAHIAPTHU MpaB JIIOAMHU
BCTAHOBIIIOIOTh TPU OCHOBHI KPUTEPil 3aKOHHOCTI OYyIb-SKOTO OOMEKEHHS NpaB B
yMOBaxX HaJ3BUYANHOTO CTaHy: HEOOXIJHICThb, MPOMOPIIHHICTE 1 TUMYACOBICTb.
Beneriiicrka komicist y BucHoBKy CDL-AD(2020)014 om0 qoTpuMaHHs 1eMOKparii,
MpaB JIIOAMHU Ta BEPXOBEHCTBA MpaBa IIiJl Yac HAJ3BUYANHOTO CTaHy 3a3Hayae, 110
HaBITh y nepioJ] 30poitHOro KOH(PIIKTY JAepkaBa 3000B’s13aHa 3a0e31euyBaTH CyJOBHIA
KOHTPOJIb 32 3aX0JlaMi 0OMEKyBaJIbHOTO XapaKTepy Ta 30epiratu siapo HEBIT EMHUX
npaB [3]. Ananoriuny no3uiito 3aiimae Komiter 3 npas moauaun OOH y 3aransHomy
koMmeHTapi Ne 29 1o MiXHapOAHOTO MaKTy MPO TPOMASHCHKI 1 MOJITHYHI MpaBa:
Jieporaiiisi MOXKJIMBa TIJIBKM B 00CsI31, CYBOPO HEOOXITHOMY JUIsl TIOJIOJIaHHS 3arpo3u
ICHYBaHHIO Hallli, 1 HE MOXKE€ CTOCYBaTHUCS MPaB, BiJl IKUX BIACTYIJICHHS 3200pOHEHO
HaBITh Y Ha/I3BUYAHUX 0OcTaBUHAX. BiamnoBinHo, YkpaiHa ckopucTaiacs MpaBoM Ha
Jieporaiiiro  BIAMOBIAHO 10 cTaTTi 15 €Bpomeiichkoi KOHBEHII 3 TpaB JIIOAWHH,
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noBigoMuBIIU ['eHepanbHOrO cexperaps Pagu €Bpornu npo TMM4YacoBe BIACTYIUICHHS
Bl OKpeMux 3000B’si3aHb [2, ¢. 3]. B cBoro uepry, cam (pakT MOBIJOMIICHHS PO
JIepoTalliio He 3BUIbHAE JAepKaBy BiJ 000B 3Ky JOTPUMYBATHUCS HEBII €MHUX MIPaB Ta
MPUHIINITY TPOTOPIIIHOCTI.

B ykpaiHChbKOMY KpHUMiHAJIbHOMY MPOIEC] HANTOCTpIlI AUCKYCIi BHKJIMKAIN
3MmiHM, BHeceHI 3akoHoM Ykpainu Ne 2201-1X Bim 14 kBitHs 2022 poky, SIKUM 0
KpuMiHAIBHOTO MPOLECYATBHOIO KOIEKCY OyI10 noaano pos3ain 9! «OcobnuBuii pexnm
JIOCYZIOBOTO PO3CIIITyBaHHS, CYI0OBOTO POy B YMOBaX BOEHHOTO cTaHy». OTxe,
gyactTiHa 6 crarti 615 mepenbadyana MOXIIMBICTh BUKOHAHHS OKpeMHX (YHKIIIH
CIIYOTO CYAJII TMPOKYypopoM, M0 ¢aKTUYHO YycyBaja CyIAOBHIl KOHTpOJIb 3a
NPOJOBXKEHHSIM CTPOKIB TpPHUMaHHS IIiJl BapTOI Ta IHIIUMU OOMEXKYyBaJbHUMU
3axomamu [4]. BaxnuBo 3azHauntH, 1o Konctutyuiiauii Cyn Ykpainu y pillieHH1
No  8-p(11)/2024 Big 18 nunas 2024 poky BHU3HAB BUIIE3a3HAUYECHY HOPMY
HEKOHCTHUTYIIHHOIO, OCKIJIbKM BOHA MOpYIIyBajla rapaHTOBaHi cTarTaMu 29 ta 55
Koncturyuii Ykpainu npaBo Ha cBOOOAY Ta OCOOMCTY HEIOTOPKAHHICTH 1 IPABO HA
cynoBuii 3axuct [5]. Cyn HarojaocwB, IO HaBIThb B YMOBaX BOEHHOTO CTaHy
3aKOHOJIaBEllb HE Ma€ MpaBa JIeJEryBaTu NPOKypopy MOBHOBAXEHHS, siK1 KoHCTHTY1I1s
IPSIMO BITHOCHUTD JI0 BUKJIIOUHOT KOMITETEHITIT Cy/10BO1 Biaau. TakuM YMHOM, PillIEHHS
CTaJ0 BAXJIMBUM MPEIEACHTOM, SKHA MIATBEpANB HEMOXJIHMBICTh (HaKTUYHOTO
CKAaCyBaHHS CyJJOBOTO KOHTPOJIIO 1]l TPUBOJAOM BOEHHOI HEOOX1THOCTI.

[TomiOH1 TMUTaHHS BUHUKIM 1 CTOCOBHO 3amOODKHHUX 3aXOJIB y CIIpaBax IIpo
3JIOYMHU MPOTH OCHOB HAIIOHAJILHOI OE3MEeKH Ta BIMCHKOBI 3710YMHU. BiamoBigHO,
3akon Ykpainu Ne 2198-1X Bin 14 xBitHs 2022 poky 103BOJMB CyJlaM HE BU3HAYaTH
pPO3MIip 3aCTaBU SIK aJbTEPHATUBU TPUMAHHIO TiJ] BAPTOIO JJIsl 0Ci0, Mi03pIOBAaHUX Y
KoJTabopalliifHii TIsITEHOCTI YK iep>kaBHi 3paai. Kpim toro, 3akon Yipainu Ne 2531-
IX Big 16 ceprusa 2022 poky 3ampoBaauB Oe3anbTepHATHBHE TPUMAHHS TI1]] BAPTOIO
TSl BINCHKOBOCITY>KOOBIIIB, MIJO3PIOBAHUX Y JI€3€PTUPCTBI, HEBUKOHAHHI HaKazy a0o
CaMOBUILHOMY 3aJIMIIIEHHI BIMCHKOBOT YaCTWHM BiNoBiAHO a0 ctarti 402408, 429
KK Vkpainu. Bapro 3ayBakuTH, 110 HOpPMH OOIDYHTOBYBaJMCS HEOOXITHICTIO
MIITpUMaHHs OONHOBOT JUCHMIUTIHM Ta I[IBUAKOTO pearyBaHHS Ha 3arpo3u
00OpPOHO3/IaTHOCTI, HATOMICTh, MPABO3aXMCHUKH Ta YaCTHHA HAyKOBIIIB BKa3yBaJIl Ha
PU3HK MOPYLIEHHS MPUHIIMITY 1HAWBIIyali3allii MOKapaHHs Ta MpaBa Ha ePEeKTUBHUMA
3aci0 TPaBOBOTrO 3axXHUCTy. €BpPOMEHCHKUU Cy[l 3 TpaB JIIOJUHU y CIpaBax, IO
CTOCYBAJIUCSI aHAJIOTIYHUX CUTYaIllil B IHIIUX KpaiHax, HEOJHOPA30BO 3a3Ha4yaB, IO
aBTOMAaTUYHE 3aCTOCYBaHHS HaWCyBOPIIIOrO 3aroOiKHOTO 3axoay 0e3 MOMIHMBOCTI
PO3MISiAY aabTepHATHB € mopyiieHHsaM cTarTi 5 § 3 KonseHirii.

TeopeTnunumii anai3 mpodiemu OamaHCy M O€3MEKOr0 Ta IpaBaMu JIOIUHU B
YMOBax BOEHHOIO CTaHy IMOTpedye 3BEPHEHHsS [0 KOHLEMNLIi «HaA3BUYaHOT
HeoOx1aHOCTI» (state of necessity), sika B MDDKHAPOJHOMY TpaBi BU3HAETHCS JIUIIIE 32
HassBHOCTI Oe3mocepeaHboi, Cepio3HOi Ta HEBIIBOPOTHOI 3arpo3u. B. Kapmyners
3a3Hayae, 10 BOEHHWA CTaH HE € «KapT-OmaHmiem» i 3aKOHONABIA: KOXKHE
O0OMEKEHHSI Ma€ MPOUTH TECT HA HEOOXIAHICTh Y IEMOKPAaTUYHOMY CYCIIUIbCTBI Ta Ha
nponopiiitHicte [2, c¢. 4]. TakoX BIH MIAKPECTIOE, IO 30€peKEHHS CYI0BOIO
KOHTPOJIO 3a JisSIMA BHUKOHABUOi BIAJAM € MiHIMAJbHUM CTaHIAPTOM, HUXKYE SKOTO
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Jiep’kaBa BTpayae JIETITUMHICTh CBOIX 1 HaBiTh B OYaxX BJIACHOTO HACEJICHHS.
Amnanoriyny mnosuuito Buciosioe C. Xamok, SKUM Yy UYHCICHHHUX MyOIiKaIisax
HAroJIOIIYE, 110 CIPOOH «THUMYAacOBO» CKacyBaTH KOHCTUTYLIWHI TapaHTii CyI0BOTO
3axXUCTy (aKTUYHO PYHHYIOTh MPABOBY JEp:KaBy, OCKUIbKH MICIIA 3aBEpIICHHS
BOEHHOTO CTaHy BIJHOBUTH JIOBIPYy 10 CYJOBOi CHCTEMH 3HAYHO CKIIQTHIIIE, HIXK
30eperTH i mij 4ac KoHPIiKTY [2, c. 2].

[TpaxTtuka Koncrutyniiinoro Cyny YkpaiHu OCTaHHIX POKIB AEMOHCTPYE YiTKY
TEHJICHIII0 JI0 3aXUCTy HEBIJ €MHUX IPaB HaBiTh B yMOBAaX TPUBAJIOTO BOEHHOTO
crany. Okpim 3ragaHoro pimenns Ne 8-p(11)/2024 [5], BapTo 3BepHYTHM yBary Ha
pimenHss Ne  7-p(I1)/2024 Big 19 wuyepBus 2024 poky, ne Cyn Bu3HaB
HEKOHCTUTYI[IMHUMU OKpEeM1 TOJOXKEHHS MPO CKOPOYEHHS CTPOKIB OCKap>KEHHS
pIIlIEHb CIIIYOTO CYyMJai, SIKi (PaKTHYHO YHEMOXIIMBIIOBAIM €(EKTUBHHUM CYTOBHI
3axucT [6]. Y MoTuBYBaNbHIN YacThHI piieHHs Cy/ OCUIA€THCS HA BIACHY MPABOBY
nos3uiit, chopmoBany 1me y pimenHi Ne 5-p/2018 Bix 22 TpaBusa 2018 poky, ae
I1JIKPECITIOETHCS, 1110 JIFOIChKA T1HICTD € JHKEPEJIOM yCiX MpaB 1 CBOOO, a TOMY Oy/ib-
K€ BTPYUYaHHS JEp)KaBU B 110 cPepy MOXKIMBE JUIIE 32 YMOBH 30€pEeKEHHS CYyTI
BiAMOBIAHOTO mTpaBa [7]. B cBoro wyepry, migxig I[IJIKOM BIiJMOBIIa€ MPAKTHUIl
€BpONENCHKOTO Cyny 3 MpaB JIOAWHU, KUK y crpasi «lpmanis npotu Crnory4eHoro
KopomniscTBay poky 1978 Ta mi3HIMMX pillIeHHAX c()OPMYITIOBAB MPUHIIMIIL, IO HABITh
y 00poThOi 3 TEpOpU3MOM Jep)kaBa HE Ma€ IpaBa 3aCTOCOBYBaTHM METOIH, SKl
MPUHUKYIOTH JIFOJICHKY T1IHICTH [8].

[TincymMoByrouM ciiff 3a3HaYUTH, 10 TOCBLJ YKpaiHH 3a TPU POKHU [I1i BOEHHOTO
CTaHy CBITYMUTb, 110 CIIPOOU 3aKOHOAABI POLIUPUTH MEX1 OOMEKEHb MPaB JHOIUHU
32 MEXI KOHCTUTYI[IHHO JIOMyCTUMOTO HEMHUHYYE CTHUKAIOThCS 3 PEAKIIIEI0
KOHCTHUTYIIHHOT FOCTHUIIT Ta Mi>KHapogHUM THUCKOM. Konctutymiitauit Cyn mociiIoBHO
JOTPUMYETHCS TO3MIII{, IO BOEHHUN CTaH HE CKacoBye Jit0 OCHOBHOTO 3akoHy, a
TUIbKHU J03BOJISIE TUMYACOBI, HEOOX1/IHI Ta MPOMOPIIiIHI BIICTYIIH BiJl OKPEMHUX TpaB
3a yMOBHU 30€peKeHHS CYJIOBOTO KOHTPOIIO Ta HEBI'€MHOTO sapa TpaB JIIOAWHM.
BianosinHo, 30epekeHHd LbOro OanaHCy € HE BUHATKOBO HOPUAMYHUM, a TaKOX
MOJIITUYHUM 3aBIAHHSM, TOMY IO JIETITUMHICTh JIepKaBM B O4Yax TPOMAsH 1
MIKHApPOJHOI CIIJIBHOTH 3HAYHOIO MIPOIO 3aJI€KUTh BIJl TOTO, HACKUIBKHU MOCIIAOBHO
BOHA JIOTPUMYETHCS BIIACHUX KOHCTUTYLIMHUX MPUHIMIIB HABITh Y HANWCKJIAHIIINX
o0cTaBUHAX.
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I'EHAEPHI CTEPEOTHIIN, YIIEPE/I)KEHHA TA
I'EHAEPHUU MEUHCTPUMIHI'

Kopoasinuyk Ipuna BaJjiepiiBHa
3100yBayKa BUIIOi OCBITH OaKagaBpChKOTO PiBHS
YepHiBelbkuii HalllOHANBHUHN YHIBepcuTeT iMeHi FOpis @enpkoBrua

['eHnepHi cTepeoTUnu — 1e CTiiKi, 3arajJbHONPUIHSTI YABIECHHS MPO TE€, IKUMH
MarTh OyTH, SIK MAalOTh MOBOJUTHUCH JKIHKA Ta YOJIOBIK y CyCHIIbCTBI. JIJIsI JKiHOK
HalCcTepeoTUITHIIMNM € o0pa3 “beperuni” (y cBiTI NPUHHATO, IO KIHKA 3aJI€kKHA BIJl
Y0JIOBIKa, A0A€ MPO CiM 10, MOKIPHO 3aiiMa€ThCs TOMAIIIHIM TOOYTOM); JIsl YOJIOBIKIB,
HaBIAKW, XapakTepHuil o0pa3 ‘“MucnuBus” (NPUNAHATTS BaXJIHMBUX PIIICHb,
JIOMIHAHTHICTb, EMOIlIHA CTPUMAaHICTh Ta OPIEHTOBAHICTh Ha Kap epy) [1].

[ToniOHi ysiBIEHHS MOXYTh BIAPI3HSATUCH 3aJICKHO BiJl KYJbTYPH PI3HUX KpaiH,
HApOJIHUX BipyBaHb, TPAAMIIN a0 >k icTopuyHOi enoxu. CHIBHOIO PUCOIO, SIKa HE
3aNIeKHUTh BiJl Yacy 4u TEPUTOPIi, € Te, 0 TeHACPHI CTEPEOTUIH 3aKIaal0ThCs IIE 3
JAUTUHCTBA, KOJIH AiBYaTaM KYMYIOTh JISUTBKHU Ta OJSTAIOTh Y POXKEBUH KOJIIp, a XJIOMIIIB
y ToayOuii Ta MPUILEIUTIOTE JII0OOB 10 MamuH, 30poi. Tak popMyroThbCs TeHaepH1
VSBJIEHHA — 1€ NEPBUHHI 3HAHHS, SIKI € OCHOBOIO T'€HJIEPHOI 1EHTUYHOCTI. BoHM
BIITBOPIOIOTh y3arajJbHEHUH o0pa3 MacCKyJIIHHOCTI, (PEMIHHOCTi, aHJPOTIHHOCTI,
3aCBOIOBaHI B MPOIIEC] T€HIEPHO1 coltiamizariii [2].

V 1IKoJIaX TaKOoXk CIIOCTEPIraeThCs pi3HE CTABIICHHS J0 XJIOMIIIB Ta I1BYAT. 3aMiCTh
CTBOPEHHS PIBHOI, CIpaBeIIMBOI cepenu IS JITeH, He3aJeXHO BIJ I1X cTari,
HABUYAJbHO-METOJUYHI TOCIOHMKM TIPOMOHYIOTH TMENarory 3BakaTh Ha Taki
OCOOJIMBOCTI PO3BUTKY JIT€H PI3HOT CTaTi: y MOJOAIIOMY IIKITFHOMY Billl
CTPUMAHOCTI OUIbIIIE y AIBYATOK, a IMITYJIbCUBHOCTI — Yy XJIOMYHUKIB; 1HTEpecH
XJIOMYMKIB OLIBII PI3HOOIYHI, HK Y JIBYATOK; XJIOMYHUKH YACTO XOUYTh 37aBaTUCS
TIPIIMMU, HDK € HAacTpaBi, a JiBUYaTKa CBOEIO MOBEIIHKOI HAMararoThCs CIIPABUTH
Kpalle Bpa)XCHHS;I1BYaTa CIYXHSHIILI, <«IPABWIBHIIID 3 YY>KUMH, a XJIOMYUKH
B1JIBEpTILI, IIUPILI, HE TyKaBl;y XJIOMYUKIB HEOOX1IHO PO3BUBATH MOYYTTS 00OB'SI3KY
(nepen camum co0010, KIHKOIO, 1HIIMMHU), a JIBYMHKY TpeOa BUUTH OyTH UYWHOIO,
PO3YMITH CTaH IHIIUX JIIOJEH 1 MOBOJUTHUCS BIAMNOBIAHO A0 HHOTO, TypOyBaTucs Mpo
iHmmX [3]. BizMoBa BiJ TeHAEpHUX CTEPEOTHUITIB CIIPUSE BUIbHOMY PO3BUTKY IHTEPECIB
JiTeH, 3MEHIIY€ pIBEHb TUCKPUMIHAIIT Ta ICUXOJOTTYHOTO TUCKY, YACTO MPHUCYTHI y
CYCIUIBCTBI 3 YITKUMH TEHICPHUMHU DPOJSIMHU, a MIIXiA, SKUH MPOMOHYETHCS IS
3aCTOCYBaHHS y HaBYAJIBHHX 3aKiIajiax yKe 3akianae (QpyHIaMEeHT J0 TeHIEPHOi
HEPIBHOCTI.

['ennepHa HEPIBHICTD, IKa BUHUKAE YEPE3 CTEPEOTUIH Ta YCTAHOBKH HeOe3MeuHa,
OCKIJIbKH € TApaHTOM MOPYIICHHS TipaB Jitoauuu. L popma nuckpuminariii mo30asiise
KIHOK, PIIIe YOJOBIKIB, MOMIJIMBOCTEH TOBHOI peaiisallii cebe y kap’epi, 3abupae
PIBHMI JOCTYN O PUHKY IMpami, 0 OOMEXy€e €KOHOMIYHHMA PO3BHUTOK, TOJIEPYE
(d13u4He, CeKCyallbHEe Ta MCUXOJIOTIYHE HACHILIS 1 3MEHIIY€ €(PEeKTUBHICTh MPaBOBOI
CHUCTEMH B CTOPOHY 3aXMCTy MOCTpaxkaaiux oci0. BiamorigHo no manux [epxkcraty
Vkpainu y nepumomy kBapTtami 2021 poky TeHAEpHUH pO3pUB JOCSAT CBOTO
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HalHWK4OrO piBHA — 17.8%, a cranoMm Ha 2023 pik reHiepHUui pO3pUB B OIUIATI Mpalll
B Ykpaini cranoBuB 13% [4]. Cepenniii po3puB B omiaTi mpami B €C — 13% , xou piBHa
oriaTta 3a poOOTy piBHOI LIHHOCTI € OJJTHUM 3 OCHOBOMOJOXHUX mpuHiumiB €C [4].

[Ile omHuM BUAOM AMCKpUMIHALIL 3a CTaTTIO € Ccekcu3M. CeKCHU3M — MposB
ICTOPUYHO HEPIBHUX BJIAJHUX BIIHOCHMH MIX XIHKaMd 1 4OJOBIKaMH, IO Bele A0
AUCKpUMIHALIl Ta TMEpPEeNIKOKA€ TOBHOMY TIOJIMIICHHIO CTAHOBHUIIA JKIHOK Y
cycninbcTBl. OCTaHHIMU POKAaMH y MeJlia TPAHCIIOIOTh TPU CEKCUCHKI 00pa3M JKIHKH.
[Tepuuii mMoB’si3aHM 13 )KIHOUOK CeKcyalbHICTIO. Lle o0pa3 kiHKM-KpacyHi, sKa He
Mae€ BOJIi, PO3yMYy Ta BIACHUX IHTEPECIB, a TIILKH JIFOOOBHI MMOYYTTS JI0 YOJIOBIKA, IKHI
1 € ceHcoM T1i xutts. [pyruii — o0pa3 >KIHKU-TOCIIOJAPKH, MaHIMYIIOYH HUM Yy
peaTbHOMY KHUTTI, 3pyYHO 3BUIHHATH KIHOK 3 pOOOTH i BIAMOBIISATU iM Y Kap’ €pHOMY
3poctanHil. CHiIbHUM € Te, M0 OOMJBa Il CTEPEOTUNHI 00pa3u MmpomnaryoTb oOpas
KIHKM Ha yTPUMaHHI YOJOBIKA, IO JHII MIAKPIIUIIOE TeHAEepHI poui. Tpers
CTEpEOTHUITHA MOJIeTh — 11e O13Hec-yeni. Taka jkiHKa Ha/IiJIeHa CUIBHUM XapaKTepoMm,
PO3yMOM, BOJBOBUMH SIKOCTSIMH, aj€ OOOB’SI3KOBO Ma€ TPYAHOILIl B CIMEHHOMY Ta
0COOMCTOMY KUTTL,A ii IITH OOJJIEHI YBaroo,s Ky BOHa CIIPSIMOBYE Ha CBOIO Kap €py.
VYce e HaBOAMTH HA TyMKY, 1110 JKIHKa 1 Kap’epa — pedl HecyMicHI [2].

JInst reHiepHO1 PIBHOCTI MTOBUHEH OyTH reHJAepHUN MeiiHCcTpuMiHT. Ha iioro meti
CTOITh 3a0e3MeyYeHHs BpaxyBaHHsS MOTpeO, MpaB Ta JOCBIIY KIHOK 1 YOJOBIKIB y
Mpolecax MPUUHATTA pIIIEHb Ha BCIX PIBHAX CycHUIbHOrO XUTTA [S]. ¥ 2022 powi
ypaaoM YkpaiHu OyJio CXBaJIEHO AEpKaBHY CTpATETriio 11040 3a0e3MeueHHs] PIBHUX
IpaB Ta MOXJIMBOCTEH >XKIHOK 1 4ojoBIKiB Ha mepioa a0 2030 poky. JlokymeHT
30CepEKy€E yBary Ha 4OTHPbOX CTpaTeTriyHUX HUIAX: e(pexkTuBHE (DYHKIIIOHYBaHHS
MeXaH13My 3a0e3NeueHHs PIBHUX TMpaB 1 MOKIJIMBOCTEH MJisi JKIHOK 1 YOJIOBIKIB, IO
J03BOJIUTH CTBOPUTH MIATPYHTS JJIS BpaxyBaHHS TOTpeO PpI3HUX TPyH SKIHOK 1
YOJIOBIKIB TMPHU MPHUHHATTI PIllIeHb y BCIX cdepax Ta Ha BCIX PIBHAX; e(EeKTHBHA
NpoTUIiA yciM (opmMaM HACWIbCTBA, Y TOMY YHUCJl TOB’SI3aHOMY 3 KOH(DIIKTOM;
3a0e3ne4eHHs] KIHKaM Ta YOJOBIKAM PIBHUX IpPaB Ta MOMXJIMBOCTEH JHOJCHKOIO
PO3BUTKY y c(epl OCBITH, OXOPOHU 3J0POB’S, COLIATBLHOTO 3aXUCTYy, KYJbTYpH Ta
CHOpTYy; 3a0e3leyeHHs PIBHOI ydYacTi »KIHOK Ta YOJIOBIKIB Yy PI3HHX cdepax
€KOHOMIYHOI AISIbHOCTI, 10 CTBOPUTH MIAIPYHTS AJIs TaIbMyBaHHSI MIPOLIECIB POCTY
piBHS O1AHOCTI HaceaeHHs [6].

['eHgepHi cTepeoTWnu Ta YHEpeKEHHS 3HAYHOK MIPOI0 BIUIMBAIOTH HA
(dbopMyBaHHS 1HIUBITyTbHUX 1 KOJIEKTUBHUX YSBJIEHB PO POJIb KIHOK 1 YOJIOBIKIB Y
CYCHINBCTBI. [XHE iCHYBaHHS € MPUYMHOIO TeHAEPHOT HEPIBHOCTI Ta JMCKPUMIHALLT,
sIKa MPOSIBIISIETHCA Y PI3HUX cepax — BiJl OCBITH 1 MPAIICBIANITYBAHHS 10 HACUIHCTBA
yepe3 ctaTh. [1o/101aHHs TEeHIEPHUX CTEPEOTHUIIIB BUCTYIIA€ BAXKIUBOIO YMOBOIO IS
moOyI0BU PIBHOTO, IEMOKPATUYHOTO Ta TPOMAJITHCHKOTO CYCIUILCTBA.
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Consumer rights protection is a key component of the state's socio-economic policy
aimed at ensuring fair, safe and transparent market conditions. The consumer is a
central participant in market relations, and the ability to protect his rights increases
trust in the state, business and the legal system.

State policy in the field of consumer rights protection has a complex mechanism of
action, which includes legal regulation, institutional control, economic instruments,
information measures and a system of liability for violations. The basis of this system
is legislation that defines consumer rights and guarantees, product and service quality
standards, procedures for considering complaints, examinations, supervision and
compensation for damages.

The regulatory and legal framework of Ukraine includes the Law "On Consumer
Rights Protection", product safety standards, trade service rules and provisions on the
liability of manufacturers and sellers. An important role in the implementation of

state policy is played by the State Service of Ukraine for Food Safety and Consumer
Protection, standardization bodies, courts, public organizations, as well as enterprises
that are obliged to comply with the requirements of the law.

The mechanism of state protection of consumer rights in Ukraine includes the
following elements:

1. Prevention of violations - establishing mandatory standards of quality and

safety of goods and services.

2. Control and supervision - inspections of manufacturers, examinations and

analysis of market conditions.

3. Consideration of consumer complaints - receiving claims, conducting audits

and making decisions.

4. Mandatory response - fines, suspension of product sales or legal

proceedings.

5. Compensation mechanisms - compensation for losses to consumers.

In modern conditions, an important direction is the adaptation of Ukrainian

legislation to EU legislation, since European integration requires compliance with
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EU standards in the field of product safety, labeling, personal data protection, corporate
responsibility and dispute resolution mechanisms.

The consumer protection system in the European Union is based on the following
key principles:

High standard of safety of goods and services,

Transparency and accessibility of information for consumers,

Effective mechanisms for resolving conflicts,

Producer responsibility for product quality,

Consumers' right to return goods,

Protection against unfair trading practices.

The EU is implementing a large-scale regulatory system that includes directives,
regulations, standards and specialized institutions that monitor compliance with
requirements (for example, the European Consumer Centres Network, RAPEX and
others).

For Ukraine, studying and implementing European experience is extremely
important, as it allows:

To strengthen consumer confidence,

To increase the competitiveness of manufacturers,

To ensure better protection of citizens from unsafe or substandard products, To
expand opportunities for integration into the European economic space.

Thus, the mechanism of state policy in the field of consumer protection is a
complex system of legal, supervisory and information measures aimed at ensuring fair
and safe market relations. The European model demonstrates the effectiveness of
multi-level regulation and cooperation between state and public institutions. Its
experience can help improve consumer protection in Ukraine.
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This article analyzes the development of consulting services in the Republic of
Kazakhstan. The author examines indicators such as the dynamics of the share of
services in Kazakhstan's GDP, the change in the size of enterprises and individual
entrepreneurs providing services in Kazakhstan, the dynamics of the volume of
services rendered and consulting services, and the share of consulting services in the
total volume of services rendered. The author concludes that the volume of consulting
services is growing faster than the overall services market, indicating an increasing
need for professional assistance, analytics, and expert advice.

Consulting services play an increasingly important role in the development of the
modern economy. This process is objective in nature and is determined by economic
laws. In an effort to improve the efficiency of their activities, companies are
increasingly turning to specialized organizations—consulting companies.

This approach is driven by increasing specialization: each organization focuses on
its core business and optimizes or outsources its support functions. At the same time,
it 1s impossible to do without specialized knowledge entirely, so companies
periodically seek the help of consultants with the necessary expertise and experience
in solving management problems.

Services have come to occupy a significant position in the economy in the 21st
century and, accordingly, contribute an impressive share to the country's economic

18,00

growth.

16,00

14,00

12,00

10,00

8,00

6,00

3,63

4,00

2,00

0,00
(=) (o] <t v
(=3 (==} [l
(=} (=} =}
N N

Figure 1 - Dynamics of the share of services in the GDP of the Republic of
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Note: compiled by the author based on data from source [1]
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Figure 1 shows how significant services are becoming in Kazakhstan's economy.
At the beginning of the observation period (1998), services accounted for only 3.63%
of the country's GDP, but by 2024, this figure had grown to 11.67%, i.e., it had
increased almost threefold. The highest share of services in the country's GDP was
recorded in 2007 and amounted to 17.67%, i.e., almost 1/5 of GDP. Consequently, the
Kazakh economy and the significance of its economic growth are becoming
increasingly dependent on the state of the services market.

Such positive dynamics in the share of services would be impossible without a
certain level of business activity.

120 000

101 5]794 6840 403

100 000 96 467
87 091
81 121
78 434
76 673
80 000 72971 B 72754
62 627 61810
60 000 56166 54946
47023
40 875
40 000
20 000 |
0

200920102011 201220132014 201520162017 2018 2019 2020 2021 2022 2023 2024

Figure 2. Dynamics of the number of enterprises and individual entrepreneurs in
Kazakhstan providing services in 2009-2024, units
Note - compiled by the author based on data from source [1]

Figure 2 examines the period from 2009 to 2024 and shows the change in the
number of enterprises and individual entrepreneurs in Kazakhstan providing services.
In 2009, there were 62,600 service providers, but by 2024, their number had fallen to
55,000, a decrease of more than 7,000. This change reflects competition in action, as
competition in this environment intensifies. This is also confirmed by the growth
dynamics of the number of service providers (until 2021), when their number reached
106,500.

It should be noted that the negative change in the number of service providers
accounts for almost 12% of the country's GDP.

Consulting services on the market are of particular interest, as they are beginning
to occupy a significant place in its overall volume.
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Figure 3. Change in the volume of services rendered and consulting services and
their ratio by enterprises and individual entrepreneurs in Kazakhstan, million tenge
Note - compiled by the author based on data from source [1]

Based on the data in the figure, it is evident that in 1998, services worth 60.6 billion
tenge were provided, and consulting services worth 12.6 billion tenge. Then there was
an increase in the volume of both services as a whole and consulting services, and by
2024 their total volume had grown to 14 trillion tenge, and consulting services to 4.4
trillion tenge. Thus, services as a whole increased 230 times, and consulting services
350 times, which illustrates the acceleration in the pace of consulting development,
most likely caused by corresponding market demand.
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Indeed, Figure 4 shows that the share of consulting services in the total volume of
services provided in Kazakhstan during the period under review increased by almost
11%. Thus, in 1998, this share was 21%, and by 2024, it had grown to 32%, i.e., there
has been a significant increase in the share of consulting services, the development of
which, however, has been ambiguous: it cannot be said that this growth has been
positive all the time; for example, from 2004 to 2021, it fluctuated downward, and in
2022-2024, it shows a 30-32% share.

Thus, both services as a whole and consulting services have grown, and the latter
now account for one-third of the total volume of services. Naturally, as this share
increases, they are growing and are already beginning to play a significant role in the
country's economy, with the state specifically highlighting them in the classification of
economic activities.

Official statistics collect data on services provided in the Kazakh economy. There
are 28 main types of services, of which the following 6 categories relate to consulting:

Directly related to consulting activities:

1. Computer programming services, consulting services, and similar services.
Consulting services are provided in the form of:

— IT consulting;

— software development and support;

— information systems auditing.

2. Legal and accounting services, including consultations in the following areas:
— law, law enforcement practices (taxation, corporate law, civil law, etc.);
accounting, financial reporting, tax optimization, etc.

3. Head office services; management consulting services — this is classic
management consulting, including:

— strategic, organizational, financial, and investment consulting;

— change, project, and human resources management.

4. Services in the field of architecture, engineering surveys, technical testing and
analysis, in the course of which engineering and technical consulting services are
provided:

— design,

— construction supervision,

— energy audit, etc.

5. Scientific research and development services, scientific and technical
consulting, analytics, methodology and innovation development.

6. Advertising and market research services, marketing and PR consulting:
— market research,

— positioning,

— branding,
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— marketing strategy development.
In addition to the activities listed above, the following can also be considered
relevant to consulting services:

— information services — analytics, databases, information processing may include
a consulting component;

— professional, scientific, and other technical services, which often include
specialized consulting in narrow fields (e.g., ecology, certification, transportation).

— employment services, which may include types of work such as personnel
consulting and HR auditing.

The following growth trends in monetary terms can be seen for the six consulting
services listed (Figure 5).
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Figure 5. Dynamics of changes in consulting services in Kazakhstan for 1998-2024,
million tenge
Note - compiled by the author based on data from source [1]

Figure 5 shows that over the past 27 years, the following changes have occurred in
consulting services in Kazakhstan:

Activities classified by statistics as computer programming services, consulting
services, and similar services increased from 660 million tenge in 1998 to 1.47 trillion
tenge in 2025 (a 2,223-fold increase).

2. Services classified by statistics as legal and accounting services grew from 968
million tenge in 1998 to 197 billion tenge in 2025 (a 204-fold increase).

3. Statistics show that the volume of services provided by parent companies and
management consulting services increased from 599 million tenge in 1998 to 357
billion tenge (a 597-fold increase).

4. Statistics show that the volume of services in the field of architecture,
engineering surveys, technical testing, and analysis grew from 2.4 billion tenge in 1998
to 1.16 trillion tenge in 2024 (a 493-fold increase).

5. Statistics show that the volume of services in the field of scientific research and
development increased from 6.18 billion tenge in 1998 to 205 billion tenge (a 33-fold
increase).
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6. Statistics show an increase in advertising and market research services from 1.9
billion tenge to over 1 trillion tenge (a 546-fold increase in volume).

Thus, over the 27 years studied, the volume of all types of consulting services has
grown significantly, especially in computer programming services, where the increase
was more than 2,000 times.

The results of the study show that consulting services in Kazakhstan are actively
developing and occupying an increasingly important place in the country's economy.
Their volumes are growing faster than the overall services market, which indicates an
increase in the demand for professional assistance, analytics, and expert
recommendations among businesses. Consulting helps companies improve efficiency,
reduce costs, and adapt to new market conditions.

Thus, consulting activities are becoming one of the driving forces of modern
business. For its further development, it is important to create favorable conditions —
improve legislation, maintain professional standards, and train qualified expert
consultants. This will strengthen the consulting market and make it a significant factor
in Kazakhstan's sustainable economic growth.
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The traditional drive system with a single synchronizing shaft and an electric
motor, from the point of view of ensuring predictable non-drive, is insensitive to the
elastic properties of the paper and the dynamic properties of the electric motor, but
requires a reasonable approach to the inertial properties of the rotating elements, the
formation of the overall torsional stiffness, which is composed of the transmission
shafts. This stiffness should be such that the fundamental frequency of torsional
vibrations is higher than the highest frequency of rotation of the printed pairs, and even
better - higher than the frequency of rotation of the electric motor [1, 2].

This will ensure the execution of all technological processes, including applying
prints to the tape in a sequential mode may have disturbing factors not taken into
account in the original dynamic and calculation models.

On the other hand, the drive should have as few links as possible and it should be
the fastest. Therefore, of the two types of engines with a rotor speed of nmo: <1000 rpm
and nNmot <1500 rpm, the latter is preferable, and the transmission shafts should be
located at the level of the printed sections. This is evidenced by the calculations
performed and the long-term experience of operating web-fed printing presses. The
calculation of dynamic processes associated with the formation of conditions for
ensuring the predicted non-drive of printing should be carried out when operating
machines in the three-color printing mode, which were considered on the basis of three
mass dynamic models. This model, in our opinion, is the least laborious, but it provides
sufficient for practical purposes the opportunity to explain the processes occurring in
the operating mode of the machine, which has been established, and under the action
of various amplitude values and patterns of variable technological resistances [3].

In the case of the machine operating in four-color printing mode, the calculation
and mathematical models become more complicated.
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The sequence of substantiation of the properties of the drive systems in this case is
as follows.

The stiffness in different parts of the drive is pre-estimated in such a way that for
known values of the moments of inertia, the first natural frequency of torsional
vibrations is within the required limits.

The characteristic equation will also determine the frequency. Based on the
proposed formulas and the values of the print non-reduction corresponding to these
conditions are calculated. For this purpose, the values and prerequisites of the possible
largest amplitudes of deviations of a particular technological load from the nominal
and the expected regularity established by the technical task or technical requirements
are used. As a result, the limit values of the print non-reduction in the neighboring
sections of the tape routing and in the machine as a whole are obtained. Limiting the
calculated values to permissible values, a decision is made to change certain
parameters. Then, comparative graphs of the change in the total print non-reduction are
finally depicted. Characteristic regularities allow us to recommend the best operating
modes of the machine from the point of view of those in which the deviations of the
print non-reduction from the nominal values will be the smallest. This is easily done
by looking at the obtained regularities [4].

The improvement of the drive system consists in ensuring, through constructive
techniques, the value of torsional rigidity necessary for successful operation, both its
total value and in each of the sections. For this purpose, information from machine
parts, resistance of materials and theoretical mechanics is used. Therefore, using
theoretical values of the laws of change of dynamic non-drive of the print, the
conditions for its implementation during operation in the machine are formed by
improving the drive system.

The approach to improving drives with individual motors installed on each of the
printed pairs is carried out in a slightly different way. There is no synchronizing means
here, except for the elastic properties of the tape itself, which would ensure timely
adjustment of the rotation frequencies of the pairs in the event of their unacceptable
mismatch. The capabilities of the tape itself are clearly insufficient. This means that in
this system all its constituent elements form comparable numerical values of the roots
of the characteristic equation, therefore the reaction of such a system to a variable
external disturbance is unpredictable. This conclusion is confirmed all the more by the
fact that the values of such parameters as the elastic modulus of the tape and its
thickness, the slope coefficient of the static characteristic of the engines, their time
constant and the speed of ideal idling can significantly change during the printing of a
product run and introduce changes to the pattern. Mathematically, this is evidenced by
changes in the composition of the roots of the characteristic equation. This is evidence
of a change in the structure of the dynamic system. Therefore, to monitor the mismatch
of printed pairs in this case, a special control system should be used, which has the
necessary and various dynamic properties. Among many others, it is worth mentioning
the speed of signal processing and the sensitivity of the system to the perception of
external influences that will appear.
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In this case, the characteristic equation and the entire mathematical model are more
complex, which adds complexity to the previously mentioned changes in technological
loads, machine operating modes and model imperfections based on the assumptions
made. In addition, domestic science and practice currently do not have sufficient
developments and experience in operating such machines. Therefore, as a result of our
research, our recommendations for improving such drives are as follows. Since at
present, the operation of machines with individual electric motors and control systems
is carried out either using machines from foreign companies or domestic machines, but
with purchased control devices, there is no explanation of the dynamic processes
occurring, and the parameters of the control systems are unknown. Therefore, we made
an attempt to offer our theoretical developments to explain the processes occurring in
drives and approaches to establishing some indicators of the operation of control
systems. The sequence of using the materials we have proposed is as follows.

Knowing the geometric and kinematic characteristics of the machine, the dynamic
properties of electric motors, and the requirements for misalignment in two-color
printing, based on the characteristic equation, its roots, misalignment, and change in
misalignment of printing due to any of the external disturbances that occur are
calculated.

If any of the parameters do not meet the technological requirements, a decision is
made to adjust them and as a result, an idea is obtained of the possible patterns of non-
adjustment. Unlike drives with one engine, here it is necessary to analyze several
options for changing the non-adjustment of the print, which are in the area of changing
the parameters under consideration, and to identify the most unfavorable option from
the point of view of the requirements for the properties of the control system.

Based on similarly obtained equations, it is possible to obtain requirements for the
speed and sensitivity of the control system. Here, the improvement of the drive system
consists in setting the parameters of the engines and ranges of the tape properties, at
which the control system will ensure the operability of the machine with a greater
probability, and in an attempt to give specialists the necessary information to create
such systems. It is the characteristics and properties of the control system that will
allow to assign and indicate in the technical conditions for the equipment the most
priority operating modes.
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Actuality. Each year, the incidence of autoimmune neurological diseases grows,
with Multiple Sclerosis (MS) being the most common chronic demyelinating disease
of the central nervous system in young adults. Early and accurate diagnosis is crucial,
as timely treatment significantly slows the progression of disability [1]. Multiple
Sclerosis is characterized by focal inflammatory demyelination, gliosis, and axonal
damage. Because clinical symptoms can mimic other neurological disorders,
instrumental methods, particularly magnetic resonance imaging (MRI), play a central
role in diagnosis, especially in early or subclinical stages [2].

Purpose. The aim of this study was to evaluate the effectiveness of MRI in early
detection of Multiple Sclerosis in patients with suspected first demyelinating events
[2]. We analyzed 134 patients (mean age 27.5+6.3 years) with neurologic symptoms
suggestive of demyelinating disease, using brain and spinal cord MRI with contrast
enhancement. The clinical presentation included optic neuritis, brainstem syndromes,
limb paresthesia, and cerebellar symptoms. These signs may occur in other
neurological diseases; thus, imaging was essential to confirm the suspicion of MS [1,2].

Magnetic resonance imaging was performed using a 3 Tesla system with T1-
weighted, T2-weighted, FLAIR, and gadolinium-enhanced sequences. Lesions were
classified according to location (periventricular, juxtacortical, infratentorial, spinal
cord) and enhancement status (active vs. Non-enhancing) [3].

Results. Magnetic resonance imaging revealed multiple demyelinating lesions in
102 of the 134 patients (76.1%) [3]. The most common locations were periventricular
(84.3%) and spinal cord (65.7%). Gadolinium enhancement was observed in 59
patients (43.7%), indicating active inflammation. Lesions fulfilling the 2017
McDonald criteria for dissemination in space and time were seen in 81 cases,
confirming the diagnosis of MS [3]. Among the 33 patients with nonspecific symptoms
and no lesions, further follow-up was recommended. In 6 patients, differential
diagnoses such as neuromyelitis optica and vasculitis were suspected based on lesion
characteristics and distribution [4].

Magnetic resonance imaging was particularly valuable in identifying clinically
silent lesions in patients with optic neuritis, leading to early therapeutic intervention
with immunomodulatory treatment [2,3]. No severe complications were associated
with MRI, and the use of contrast was well tolerated in all cases. MRI remains the most
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effective and preferred imaging technique for diagnosing multiple sclerosis. Its
sensitivity in detecting white matter lesions is unparalleled, and it facilitates early
therapeutic decisions before substantial neurological damage accumulates [3,4].
Moreover, MRI helps to differentiate MS from other mimicking diseases such as acute
disseminated encephalomyelitis, ischemia, and CNS infections [4].

Repeated MRI scans also provide a noninvasive way to monitor disease activity
and response to treatment. The detection of new or enlarging lesions is crucial in
assessing therapeutic efficacy and guiding changes in immunotherapy [4].

Conclusions. Magnetic resonance imaging is indispensable in the early diagnosis
of Multiple Sclerosis. It enables detection of silent lesions, confirms disease
dissemination in space and time, and facilitates rapid treatment initiation [2—4]. Given
the progressive nature of MS, widespread use of MRI in young adults with neurologic
symptoms is a key tool for limiting long-term disability and improving prognosis.
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Abstract.

Background: Polycystic ovary syndrome (PCOS) is a complex metabolic and
endocrine disorder frequently accompanied by vitamin D deficiency and obesity.
Emerging evidence suggests that both factors may influence the severity of insulin
resistance, hormonal imbalance, and reproductive dysfunction in affected women.

Objective: To analyze current evidence on the relationship between vitamin D
deficiency, obesity and clinical manifestations of PCOS, with a focus on metabolic,
endocrine and reproductive outcomes.

Methods: A structured literature review was conducted using PubMed, Scopus,
and Web of Science (2015-2024). Studies assessing vitamin D status, anthropometric
measures, metabolic parameters and reproductive outcomes in PCOS were included.

Results: Vitamin D deficiency was highly prevalent among women with PCOS and
was significantly associated with insulin resistance, dyslipidemia, chronic
inflammation and ovulatory dysfunction. Obesity acted as the major determinant of
metabolic impairment, while vitamin D deficiency served as an additive and sometimes
synergistic factor. Interventional studies showed mixed effects of vitamin D
supplementation, with the most consistent improvements observed in combination with
weight-loss interventions.

Conclusion: Both vitamin D deficiency and obesity worsen the metabolic and
reproductive manifestations of PCOS. While obesity remains the dominant contributor,
adequate vitamin D status may modulate metabolic homeostasis and reproductive
function. Combined correction of vitamin D deficiency and weight management may

154



MEDICINE
INNOVATIVE DIRECTIONS FOR IMPROVING SCIENCE, RESEARCH AND PRACTICE

provide improved outcomes, although further randomized trials are required to
determine optimal treatment strategies.

Keywords: polycystic ovary syndrome, vitamin D deficiency, obesity, insulin
resistance, metabolic dysfunction, reproductive outcomes.

Introduction. Polycystic ovary syndrome (PCOS) is a common endocrine disorder
affecting reproductive-age women and is characterized by hyperandrogenism, oligo-
/anovulation and polycystic ovarian morphology. Beyond reproductive dysfunction,
PCOS is frequently accompanied by metabolic abnormalities notably insulin
resistance, dyslipidaemia and low-grade chronic inflammation which together increase
long-term cardiometabolic risk [1].

Obesity is highly prevalent among women with PCOS and acts both as a modifier
and an amplifier of the syndrome’s reproductive and metabolic manifestations. Excess
adiposity - particularly visceral fat - exacerbates insulin resistance and
hyperinsulinaemia, promotes androgen excess, and sustains a proinflammatory milieu
that worsens ovulatory dysfunction and adverse metabolic outcomes. These
bidirectional interactions between obesity and PCOS create a pathogenic feedback loop
that complicates management and worsens prognosis [2].

Independently and in concern with obesity, deficiency of vitamin D has emerged
as a potentially important factor in PCOS pathophysiology. Low serum 25-
hydroxyvitamin D concentrations are commonly reported in PCOS cohorts worldwide,
and observational data link vitamin D deficiency with greater insulin resistance, worse
lipid profiles, and more pronounced reproductive dysfunction (irregular cycles,
anovulation, and androgen excess). Mechanistic studies suggest vitamin D may
influence ovarian steroidogenesis, folliculogenesis and insulin signalling, while
obesity itself can lower circulating vitamin D through volumetric dilution and reduced
bioavailability [3].

Interventional studies of vitamin D supplementation in PCOS have produced
heterogeneous results: some randomized and quasi-randomized trials report
improvements in ovulation and metabolic indices when vitamin D is added to standard
therapies, whereas meta-analyses highlight persistent uncertainty about the magnitude
and consistency of these effects across phenotypes and dosing regimens. Consequently,
disentangling the independent versus synergistic contributions of vitamin D deficiency
and obesity to the clinical course of PCOS remains an important research and clinical
priority [4].

This study aims to synthesize current evidence on the epidemiology of vitamin D
deficiency in PCOS and its relationship with body composition; mechanistic links by
which vitamin D and excess adiposity influence insulin resistance, androgen excess
and ovarian function; and the clinical impact of correcting vitamin D deficiency alone
or combined with weight-loss interventions on reproductive and metabolic outcomes
in women with PCOS. By focusing on high-quality observational studies, randomized
trials and recent meta-analyses, we seek to clarify where evidence is sufficient for
clinical guidance and where further rigorous trials are needed.
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Materials and methods. This study was conducted as a structured literature review
following PRISMA recommendations. A systematic search was performed in PubMed,
Scopus, and Web of Science for articles published between 2015 and 2024. The
following keywords and their combinations were used: “polycystic ovary syndrome”,
“PCOS”, ‘“vitamin D deficiency”, “obesity”, “insulin resistance”, ‘“metabolic
dysfunction”, “reproductive outcomes” .

Inclusion criteria comprised: (1) observational studies, randomized controlled
trials, meta-analyses, or systematic reviews; (2) research involving women of
reproductive age diagnosed with PCOS according to the Rotterdam criteria; (3) studies
assessing serum 25(OH)D levels and/or anthropometric indicators (BMI, waist
circumference, visceral adiposity). Exclusion criteria included case reports, conference
abstracts without full text, and studies lacking relevant metabolic or reproductive
outcomes.

Data extraction focused on study design, population characteristics, diagnostic
criteria, measurement methods for vitamin D status, obesity indicators, metabolic
parameters, and reproductive outcomes. The quality of included studies was assessed
using the Newcastle—Ottawa Scale for observational studies and the Cochrane Risk of
Bias Tool for randomized trials. Evidence was synthesized narratively due to
heterogeneity in study methods, populations, and intervention protocols.

Results. A total of the included studies demonstrated a persistently high burden of
vitamin D deficiency among women with PCOS, with prevalence rates ranging from
55% to 90% depending on geographic latitude, ethnicity, season of sampling, and BMI
distribution. Multiple cross-sectional analyses consistently reported that women with
PCOS had significantly lower mean serum 25(OH)D concentrations compared with
age-matched controls, even after adjusting for adiposity. Notably, several large
observational cohorts confirmed an inverse association between serum vitamin D
levels and BMI, waist-to-hip ratio, and visceral fat estimated by ultrasonography or
DEXA scanning. Women with severe deficiency (<20 ng/mL) exhibited the highest
indices of central obesity and significantly worse metabolic profiles [5].

Metabolic outcomes. Across studies evaluating metabolic parameters, vitamin D
deficiency was strongly associated with increased insulin resistance, as reflected by
higher HOMA-IR, fasting insulin, and post-glucose load values. In obese PCOS
phenotypes, insulin resistance values were 1.5-2.3 times higher compared with non-
obese PCOS participants [6]. Concurrently, vitamin D—deficient groups demonstrated
unfavorable lipid profiles, including elevated triglycerides, reduced HDL-C, and
increased LDL particle size. Several studies indicated that women with combined
obesity and low vitamin D had higher circulating levels of C-reactive protein, IL-6,
and TNF-a, suggesting a synergistic role of vitamin D deficiency and adiposity in
promoting chronic systemic inflammation. Across studies, the relationship remained
significant even after adjusting for age, ethnicity, and lifestyle factors [7].

Reproductive and endocrine outcomes. Vitamin D deficiency was consistently
linked to more pronounced hyperandrogenism. Women with the lowest serum
25(OH)D quartile exhibited significantly higher free androgen index, total testosterone,
DHEA-S, and SHBG reduction. Ultrasound findings in these groups demonstrated
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greater ovarian volume and a higher antral follicle count. Menstrual cycle irregularities
including oligomenorrhea and chronic anovulation were significantly more frequent
among vitamin D—deficient women. Additionally, several studies observed a positive
association between vitamin D levels and ovulatory frequency, as well as a moderate
negative relationship between vitamin D deficiency and anti-Miillerian hormone
(AMH), indicating possible disruptions in folliculogenesis [8].

Fertility-related outcomes. In the context of infertility, women with combined
obesity and vitamin D deficiency exhibited lower spontaneous ovulation rates, reduced
response to ovulation induction (clomiphene or letrozole), and lower rates of clinical
pregnancy in assisted reproductive technology (ART) cycles. Some studies reported
that vitamin D—deficient women undergoing IVF had lower fertilization rates, poorer
embryo quality, and reduced implantation potential. However, data were not entirely
consistent: while several meta-analyses supported the positive role of sufficient vitamin
D status on ART outcomes, others emphasized significant heterogeneity and
insufficient statistical power to draw definitive conclusions [9].

Interventional studies. Randomized controlled trials assessing vitamin D
supplementation (typically 2,000—4,000 [U/day or high-dose weekly regimens)
produced mixed results. Several trials demonstrated significant improvements in
insulin sensitivity, fasting glucose, lipid profile, menstrual regularity, and ovulation
particularly in women with profound vitamin D deficiency at baseline. Improvements
in SHBG, reduction in total testosterone, and normalization of cycle length were
reported in some cohorts. Nevertheless, other studies found minimal or no significant
metabolic improvement after supplementation, highlighting variability in PCOS
phenotypes, vitamin D dosage, serum target levels, and co-interventions (e.g.,
metformin, lifestyle modification). A consistent finding across interventional data was
that combining vitamin D supplementation with weight reduction strategies led to more
robust improvements in insulin resistance, inflammatory markers, and menstrual
cyclicity than supplementation alone [10].

Combined effect of obesity and vitamin D deficiency. Across all included datasets,
obesity was identified as the dominant driver of metabolic impairment in PCOS,
significantly increasing insulin resistance, inflammatory activation, and reproductive
dysfunction. However, vitamin D deficiency acted as an additive and sometimes
synergistic contributor. Women with both risk factors experienced the most severe
phenotypes: 30—40% higher HOMA-IR indices, markedly elevated androgen levels,
reduced SHBG, and the lowest ovulation rates [11]. Evidence suggested that low
vitamin D may worsen adipose tissue inflammation and impair insulin receptor
function, thus amplifying metabolic disturbances induced by obesity. Several authors
emphasized that vitamin D deficiency may represent both a consequence and a
contributor to obesity in PCOS due to volumetric dilution, reduced hepatic 25-
hydroxylation, and sequestration of the vitamin in adipose tissue.

Quality and heterogeneity of evidence. The methodological quality of the studies
ranged from moderate to high, although considerable heterogeneity was present.
Differences included diagnostic criteria for PCOS, cut-off points for vitamin D
deficiency, variability in BMI categories, and inconsistent reporting of lifestyle
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confounders. Interventional trials showed even greater variability in dosing, duration,
and outcome assessment. Despite these limitations, most high-quality observational
and randomized studies supported a clinically meaningful association between vitamin
D status, obesity, and PCOS severity [12].

Discussion. The findings of this review underscore the multifactorial nature of
PCOS, in which vitamin D deficiency and obesity interact to aggravate both metabolic
and reproductive dysfunction. Although the association between low vitamin D status
and adverse PCOS phenotypes is well documented, the causal direction of this
relationship remains incompletely understood. Several mechanistic studies propose
that vitamin D modulates insulin receptor expression, ovarian steroidogenesis, and
inflammatory pathways, suggesting a biologically plausible link. However, the degree
to which vitamin D deficiency acts as an independent pathogenic factor, as opposed to
a biomarker reflecting underlying metabolic stress and adiposity, continues to be
debated [13].

The present synthesis indicates that obesity remains the predominant determinant
of metabolic impairment in PCOS. Abundant evidence supports the central role of
visceral fat accumulation in driving insulin resistance, chronic inflammation, and
hyperandrogenism. Importantly, vitamin D deficiency appears to amplify these
obesity-related mechanisms. Reduced serum 25(OH)D may promote adipose tissue
inflammation, impair insulin receptor phosphorylation, and alter calcium-dependent
pathways that influence folliculogenesis. This layered interaction the convergence of
hypovitaminosis D and excess adiposity likely explains why the most severe clinical
phenotypes are consistently observed in women who exhibit both risk factors
simultaneously [14].

Despite a strong body of observational data, interventional studies show
considerable variability in outcomes. Some randomized trials demonstrate
improvements in insulin sensitivity, menstrual regularity, and androgen profiles after
vitamin D supplementation, particularly in women with profound deficiency. Yet other
studies report limited or no metabolic change, raising questions about optimal dosing,
duration of therapy, and the necessity of correcting coexistent obesity to reveal vitamin
D-related benefits. This heterogeneity may reflect differences in PCOS phenotypes,
baseline vitamin D status, and adherence to lifestyle interventions. It is also possible
that vitamin D supplementation exerts only modest physiological effects unless
combined with weight reduction, improved dietary patterns, or insulin-sensitizing
agents [15].

A further source of inconsistency lies in methodological issues. Diagnostic criteria
for PCOS, assay variability for measuring 25(OH)D, and differing definitions of
vitamin D deficiency contribute to the divergence of results across studies. Moreover,
many trials enrolling vitamin D—deficient participants do not achieve target serum
concentrations required for meaningful physiological change, creating
misclassification between treatment success and persistent deficiency. Such limitations
highlight the need for well-designed, adequately powered trials that stratify participants
by phenotype, BMI, and baseline vitamin D status.
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From a clinical perspective, the findings emphasize the importance of an integrated
approach to the management of PCOS. Vitamin D optimization may support metabolic
and reproductive improvements, but it is unlikely to be effective as a standalone
therapy in obese women. Weight loss, when achieved through lifestyle interventions or
pharmacological support, has repeatedly shown a superior effect on insulin sensitivity,
ovulation, and hormonal balance. Therefore, combined strategies addressing both
vitamin D deficiency and obesity may offer the most substantial benefits, particularly
in phenotypes characterized by pronounced metabolic dysfunction.

Finally, emerging data suggest that vitamin D may have broader roles in PCOS
beyond glucose metabolism and follicular development. Potential effects on adipokine
secretion, inflammatory signaling, and ovarian gene expression warrant further
exploration. Future research should prioritize longitudinal designs and mechanistic
studies to elucidate the independent and synergistic pathways linking vitamin D
deficiency and obesity to PCOS pathophysiology. Clarifying these interactions is
crucial for optimizing individualized treatment strategies and improving reproductive
and metabolic outcomes in this highly heterogeneous patient population.

Conclusion. Vitamin D deficiency and obesity are highly prevalent and interrelated
factors that significantly influence the clinical course of PCOS. Obesity remains the
dominant determinant of metabolic and endocrine disturbances, while vitamin D
deficiency serves as an important modifying factor that may worsen insulin resistance,
inflammation and reproductive dysfunction. Evidence suggests that correcting vitamin
D deficiency may provide metabolic and ovulatory benefits, particularly in women
with profound deficiency; however, these effects are more pronounced when combined
with weight reduction strategies.

Despite growing interest, inconsistencies across interventional studies highlight the
need for well-controlled trials that standardize vitamin D dosing, treatment duration,
and PCOS phenotypes. Future research should also aim to clarify the independent
contribution of vitamin D status after adjusting for adiposity and lifestyle factors.

Taken together, current data support a comprehensive clinical approach that
includes weight management, lifestyle modification, and evaluation of vitamin D status
in women with PCOS. Such an integrated strategy has the potential to improve
metabolic health, endocrine balance and reproductive outcomes, contributing to a more
personalized and effective management of the syndrome.
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Jenncenko Karepuna OuiekcanapiBsHa,
3100yBayvKa BUIIO1 OCBITH 5-T0 Kypcy 3 Mel. (haKyJabTeTy
XapKiBCbKHI HAIlIOHAJIbHUA METUYHUI YHIBEPCUTET

Beryn. I[pokansiuronin (ITKT) — e cupoBaTkoBuit 6iomMapkep, KU JoroMarae
BIJIPI3HUTH OakTepiajibHy 1H(EKUII0 BIJ IHIIUX NpUYMH 1HQeKUii ado 3ananeHHsd. Y
MaIieATIB 3 1HQEKIIAMH HWKHIX JUXaJbHUX MUIAX1B, HAIPHUKIAJ HETOCHITAIbHOIO
nueBMoHieo (HII), TIKT Moxke CiyXUTH KOPUCHUM JOTOBHEHHSM 1O KJIIHIYHOI
OI[IHKKA IS CHPSIMyBaHHA aHTUOIOTHKOTEparii Ta BUPIIICHHS JI1arHOCTUYHOI
HEBM3HAYEHOCTI B TPOILIECI JiKyBaHHS 3axBoptoBaHHs [1]. [THeBMOHIs 1 CHOTOAHI €
CEPHO3HOI0 MPOOIEMOI0 TPOMAJICHKOTO 3/I0POB's, sIKa BILUIMBAE HA 3aXBOPIOBAHICTH Ta
cMepTHICTh. JIiKyBaHHS 11i€1 XBOPOOHU BCe IIE € CKIAJHUM 3aBJIaHHSM JJIs Cy4acHOI
MeIULUHU [2].

3anopykoro  ycmimuoi  Tepamii  HII €  npusnaueHHs — edeKTUBHOI
antuOloTUKOTepamii. OJgHaK  OPOTITOM  OCTaHHIX  JCCATWIITH  BHACIIJIOK
HEpal[lOHAIBHOTO BUKOPUCTaHHS aHTHOAKTEpIaIbHUX MpenapariB poO3BUBAETHCS Ta
IITBUTKO MIOIIIUPIOETHCA, HaOyBarOIn TJI00QJTBHOTO XapakrTepy,
aHTUOI0TUKOPE3UCTEHTHICTh. Bu3HaueHHS HalOLIbII e(pEeKTUBHOI TPHUBAJIOCTI
BIJINOBIJIHOT aHTUO10TUKOTEpanii 3amnobirae (GopmMyBaHHIO CTIMKOCTI 30YyJHUKIB Ta
3MEHIITy€ WMOBIPHICTh MOOIYHUX €(EKTIB, HECTIPUATINBUX JIKAPCHKUX B3aEMOJIMH,
30epiraroum MO3WTUBHHUM pe3yJIbTaT JIKyBaHHSI. B OCTaHHIX pEeKOMEHIAIlSAX OO
JIKyBaHHS THEBMOHII, ki Oymu ompuitonHeHi B 2023 porli, A7 BU3HAYCHHS
TPUBAJIOCTI AHTUOIOTUKOTEpAIii TOPsA 3 KIIHIYHOK OIIIHKOI JUHAMIKK Mepediry
3aXBOPIOBAHHS MPOMOHYEThCA KOHTpOJb piBHs [IKT, migBuiieHHs SKOro € oqHuM 13
MapKepiB CUCTEMHOI OakTepianbHOi iH(peKii [3].
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[leit xIHIYHUN BUITAJIOK UIIOCTPYE cuTyallio, koiu BuszHaueHHs [IKT Oyno
gouimpHUM mpu  gikyBaHHi  HII  Ta fgo3Bonmno  mpusHauuTH  €()EKTHBHY
aHTHO10THKOTEPAIIiIO AJIs MallieHTa.

Marepianu i MmeToau

[Mamient: yonosik, 30 pokiB. KypiHHS Ta 1HII MIKIAJMBI 3BUYKU 3alE€PEUYE.
AHaMHe3: MpuOIM3HO 3a 5 NHIB 0 3BEPHEHHS BIAYYB MOTIPIICHHS CaMOMOYYTTS:
3’SBUJIMCSL JIUXOMaHka 3 TemrepaTyporo a0 38,9 °C, mpoAayKTUBHMI Kamlenb 13
B1JIXO)KCHHSIM >KOBTYBATOTO MOKPOTHHHS, 3arajibHa C1a0KICTh 1 O1J1b Y TPy IHIM KITITII
npu riubokomy Bauxy. CriouaTky 3aiiMaBcsl CaMOJIIKYBaHHSIM, BUKOPHCTOBYIOUU
napareTamoJ Ta BiIXapKyBajbHi IpenapaTu, ajie 3HaYHOT0 MOKPAIEHHS CAMOIIOYY TTS
He BiauyB. [loripiieHHs ctany y BUTIISI MIABULIECHHS TeMiiepaTypu Tina a0 39,2 °C
Ta TMOSBM 3aJUIIKH TPU MIHIMAIBHOMY HAaBaHTAXKEHHI CTaJO IMiJICTaBOIO JIs
3BEpHEHHS JI0 CTallloHapy.

06’ extuBHO: UCC 104 ya/xB, AT 118/75 MM pr. cT., carypartist 94 % Ttemmneparypa
38,5 °C. llIkipH1 NOKPHUBH TEIUI1, TIOMIPHO BOJIOTTI.

AyckynbTanisi JEreHb: Y HWKHIA 4YacTIi NpaBoi JIET€Hl BUCITYXOBYIOTHCS
JIpIOHOMYXHUPIIEB] XpUIH Ta TocyiadiaeHe auxanHa. O3HaK AUXaIbHOI HEJIOCTATHOCTI
[I-III cT. HEMAE.

JlaGoparopni gani: Jleikonutu - 12,6x10°n (Hopma 4-9x10°/1), C-peakTuBHUI
o110k - 78 Mr/n (HopMma <5), IIKT - 1,2 ur/mi (Hopma <0,05), 1110 CBIAYUTH HA KOPUCTD
OakTepianbHOi eTioforii 3xBoproBaHHs, DeputuH - y mexxax Hopmu (Hopma 20-250
Mkr/1), Bipycui rectu (ITJIP SARS-CoV-2, rpun A/B) - HeraTuBHi.

Pe3ynbratu mpoBeAeHUX IHCTPYMEHTAIBHUX METO/IIB 0OCTEKEHHS:

Pentrenorpadis rpyaHOi KIITKU: 1HOUIBTPATUBHI 3MIHU Y HUKHIN 4acTIl MPaBoi
JIeTeHi, 0e3 03HaK TUIEBPATILHOTO BUTIOTY.

[TynbcokcumeTpisi: carypaitisi cradiibHa 94-95 %.

EKT': cunycosa taxikapzais (HCC 104 ya/xB), nenpecis ST y V4-V6, iuBepcis
syous T y II, 111, aVF; o3Hak rocTpoi imemii He BU3HAYEHO.

JliarHo3: no3zarocniTajibHa MTHEBMOHIS, HUXKHBOI0JIEBA TPABOCTOPOHHS, CEPEAHBOI
TsKKOCTi. biomapkepuuii npodins (miaBuimenuit IIKT) - cBiTUuTh Ha KOPHUCTH
OakTepiaNbHOI €TIONOrIT 3aXBOPIOBAHHS.

JlikyBanus: IlamienTy OyJi0 TPU3HAYEHO TIOCTUIBHUN pPEXKUM, OOMEKEHHS
(13MYHOr0 HAaBAHTAXKEHHS, EMIIIpUYHa aHTuOakTepiainbHa Tepanis (Lledrpiakcon 2 1
pa3/nody B/B + Azutpomitua 500 mr 1 paz/mody), xapo3HMKyBallbHI 300U (Oymipo
400 mr) 32 TOTpeOH, OKCUTEHOTEparisi He mMpoBoAwIacs. Takox OyB peKOMEHIOBAHHIMA
koHTpoab piBHA TIKT koxHI 48 TOauH Ui OIHKK JWHAMIKA Ta MOJKJIHUBOCTI
neeckanarii antubioTukoTeparii. I1alieHT 3HaX0AMBCS IT11 HArJIsI0M TepareBTa.

Ha 3 no0y nikyBaHHS y TaIli€HTa CIIOCTEPITaiocs 3HWKEHHS TEMIIEpaTypH Tijia J0
cyodeOpunpaux 3HaueHb (37,4 °C), 3MEHIIICHHS KalUTI0 Ta 3aJUIIKHA. 32 CIOBaMU
Mallie€HTa, BIH BiAuyBae cebe 3HayHO Kpaiie. [IoBTOpHI J1abopaTopHi TOCHIIKEHHS
nokazanu: [IKT - 0,28 ur/mi, C-peaktuBHMit OUT0K - 32 Mr/n, Jlewkonutu - 9,1x10%/51.
Ha m’sty noOy - mopanbliie MOKpalleHHs CTaHy, MalllEHT KJIHIYHO CTaOUIbHUH,
catyparis csarana 97 %. PiBenp IIKT 3nusuBca mno 0,06 Hr/mi, 1o A03BOJUIIO
NPUNUHUTH BHYTPIIIHBOBEHHY aHTUOAKTeplajJbHy Tepamilo Ta TMepedTu Ha
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nepopajibHe JIKyBaHHS aMOKCHUIIMIJIIHOM / KJIaBYJIAaHATOM IMPOTSTOM I1l€ HACTYMHUX 5
JIHIB.

KonTponbHa pentrenorpadis dyepes 3 THKHI IPOJAEMOHCTpYBaia Maibke MOBHY
perpecito iH}IbTpanii. [1amieHT mOBepHYBCS O 3BUUHOTO PEXKUMY JKUTTS, BIA3HAUNB
MOBHY  HOpMaji3allif0  3arajlbHOTO  CaMOMNOYYTTA, HOMY  PEKOMEHJIOBAHO
CIIOCTEPEKEHHSI y CBOTO CIMEMHOTO JiKapsi Ta YHUKHEHHS HaJAMIPpHUX (PI3UIHHX
HABaHTaXCHb YIPOAOBK | MicAILs.

PesynbTratn Ta 00roBopeHHsi. Ha chorogni BH3HaueHHsS Takux OioMapkepiB
sanasnienHs sk IIKT Tta C-peakTuBHHMI OU10K HaAOyJO IIMPOKOTO TMOUIMPEHHS.
Hanpuknan, npu rocmiTanpHid ab0 BeHTHIsATOp-acomiiioBaHiii mHeBMoHIT ITKT
BUKOPHUCTOBYIOTH SIK OloMapkep OaKTepialbHOrO 3amajeHHs, KOJM HOro piBEHb
30uIbIIy€eThes Buie 0,5 Hr/mil. 3HMKEHHs 11boro nmokasHuka Ha 80 % 1 Oiable Bij
MMOYaTKOBOTO 3Ha4yeHHS abo Hmwk4de 0,5 HI/MI MOXE CBITYUTH MPO BIJICYTHICTH
OakTepianbHOI 1HGEKIIIT Ta CTa€e MIAIPYHTSIM JJI IPUITMHEHHS aHTuO10TUKOTEpartii [4].

3a vac pnocaimxenns BusHaueHHs piBHA [IKT y namienTis 13 HII Oyno npoBeaeHo
Oarato ekcriepuMeHTIB. OTHUM 13 TaKUX € OIlIHKa JOIiIbHOCTI BUKOpucTanHs [IKT
JU1sl BUOOPY peKUMY aHTUO10THKOTEeparii B amOynaTopaux narieHTiB 3 HIT Huzpkoro
PHU3UKY 3a IOTIOMOTOIO IIBUAKOTO TECTYBaHHS B MICIII HAJIaHHSA MEIUYHOI JJOTIOMOTH.
VY onHOrpymnoBoMy KJiHIYHOMY AociikeHHi M. Masid, et al. (2017 p.), npoBeneHomy
3a ydacti amOynaropuHux mnamieHtiB 3 HII ta xmacamu pusuky I-II 3a iHmexcom
TSOKKOCTI THEBMOHI1, BUOIp aHTUMIKPOOHOTO mpenapary 0a3yBaBCs Ha pe3ysbTaTax
[TKT, BUMipSHOTO 3a AOMOMOIO0 MIBUAKOTO TECTYBAaHHS B MICLI HaJaHHS MEIUYHOI
noroMord. 3anexxno BiJ piBHiB [IKT y cupoBartiii KpoBi naiieHTaMm 0yJio Ipu3HAYEHO
JIB1 CTpATETIi JIIKyBaHHS: epopainbHuid azutpomiiu, skiio [IKT 6yB <0,5 ur/mi, a6o
neBo(hIOKCAIMH, AKIIO piBHI Oynu >0,5 Hr/mi. [lepBuHHUM pe3ynbTaTtoM OyB PiBEHb
KJIIHIYHOTO OJy>KaHHA. byyu o1iHeH1 KOPOTKOCTPOKOBI Ta JJOBITOCTPOKOBI PE3YJIbTATH.
PesynpTatn mopiBHIOBaNM 3 pe3yJabTaTaMH KOHTPOJBHOI TPYIH, sIKa OTpUMYyBala
JIKyBaHHS B HAIIOMY LIEHTP1 31 CTAHAAPTHUM PIBHEM MEIUYHOI IONIOMOTH.

3 253 yuacuukiB, 216 (85,4%) Oynu npusHaueHi A TPyOu a3UTPOMILUHY.
[TueBMOKOKOBY 1H(eKIIt0 Oyin0 miarHocToBaHo y 26 (12%) ta 21 (56,8%) nari€eHTiB,
PO3MOIJICHUX HA TPYIH a3UTPOMIILIMHY Ta JIEBO(DIOKCAIIMHY BIAMOBIAHO. Y OJIHOTO
MalieHTa B TPYIl a3UTPOMILMHY HE PO3BUHYJAcA OakTepiemis. ATUIIOBI OpraHi3MH
YacTille 3yCTpiyaucs y Nali€eHTIB, sK1 npuiiManu azutpomitud (18,5% npotu 8,1%
BIAMOBIHO). binmbmiicth, a came 93% malieHTiB 3 aTHIOBOI IMTHEBMOHIEID, MM
Hu3bki piBHI [IKT. Kniniune omgykanHsi craHoBuio 95,8% y rpymi asuTpoMillvHY,
94,6% y tpyni neBoduiokcanmHy Ta 94,4% B KOHTpOJBHINA Tpymi. B pesynbrati
ekcrepuMenTy, 30-eHHOT CMEPTHOCTI UM PElUMBIB HE CIOCTEpiraisocs, a 3-pivHi
MOKA3HUKH PELUINBIB Ta CMEPTHOCTI OyJin JTy’Ke HU3bKUMHU B 000X rpynax. [1o6iun1
e(eKTH TaKOX TpaIuBsuIuCs piako [5].

Takox, y 6araTolleHTpoBOMY paHAoMi3oBaHOMY nociigxeHHl Ph. Schuetz, et al.
(2009 p.), mpoBeneHoMmy 3a ywacTi 1825 mamieHTIB 3 TEPBUHHUM J11arHO30M
1H(DIKYBaHHS HWKHIX AUXAJIBHUX LUISAX1B, Oyia JoBeAeHa MOIUIbHICTh BU3HAYEHHS
piBHst IIKT nns BuOopy e€(deKTHUBHOI TAKTUKHM aHTUOIOTHKOTEparii y MaIl€HTIB 3
PI3HOIO TSDKKICTIO IH(EKIINA JUXaTbHUX NUIAXIB [6].
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TakuM yuHOM, pe3yibTaTH MPOBEACHUX TOCIIIKEHb Ta HAIll KITIHIYHUN BHUIAI0K
HiATBEPKYIOTh, IO PO3YMIHHS MEXaH13My il Ta BUBHAYEHHS TakuX O010MapKepiB sIK
[IKT Ta C-peaktuBHuii O6110K € mouinbHuUM mpu jdikyBanHi HII y mamieHTiB 3ams
KOPEKTHOTO I I00py Teparii Ta 3a1o0iraHHi0 PO3BUTKY MOKIIUBUX IMOOTYHHX €(EKTIB,
OB’ SI3aHMX 13 JII€I0 aHTHO10THKIB.

BucnoBku. Otxe, [IKT € mepcnekTuBHHM OioMapkepoM OaKTepiaTbHOTO
3anmaneHds npu HII. BusznaueHHs piBHS IbOTO MOKAa3HUKA B XO1 JIKyBaHHS, Ja€
MOKJIMBICTD JIIKapiO OUIBII TOYHO MIiAIOpaTH eMITIPUYHY aHTHOAKTEpIaJIbHY Teparito
JUIA TIalli€eHTa, 3MEHIIWTH 4Yac BIUIMBY JaHWUX TpenapariB Ha OpraHi3M, a TaKoX
3amo0IrTH PO3BUTKY AHTHOIOTUKOPE3UCTEHTHOCTI Ta 1HIIMX HEOAKaHUX IMOOIYHUX
e(eKTIB, OB’ I3aHUX 3 AHTUO1O0TUKAMHU.
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JAEAKI IIMTAHHA JIIKYBAHHSA JIEPMATOMIKO3IB

Koputhiok Paica CepriiBna
JokTop dhapMalneBTUYHUX HayK, ITpodecop

JlaBTsin Jlena JleBoHiBHA
JloxTop dhapMalieBTUYHUX HaYyK, ITpodecop

JApo3noBa Auna OJuiekcaHapiBHA
JloxTop dhapMalneBTUYHUX HayK, ITpodecop

Cepena Ilerpo IBaHOBHY
JIoKTOp MEOUYHMX HayK, Ipodecop

Toxoposa Biosierra IBaniBHA

Kangunar papmaneBTHYHUX HAYK, JOLEHT,

kadenpa dapmaiii,6iodapmartii 1 papmakoreparii,

HanionansHuil yHiBEpCUTET 0XOpOHHM 3A0p0oB’ st YKpainu imeni I1. JI. llynuka,
M.KwuiB, Ykpaina

Beryn. 3a manumu BeecBiTHBOT oprasizaiiii oXOpoHHU 370poB's, OJu3bko 25%
HACeJICHHS TUTAaHETH CTPaXKIa€ BiJ TPUOKOBUX Ypa)X€Hb €MiJEPMICY, a MOIIMPEHICTh
nepmatoMiko3y ctorm B 2025 pori craHoBuTh 70% y MEBHUX Tpymax pPHUBHKY.
CratucTuuHl AaHi CBIYaTh, 1O BiJ TPUOKOBUX 3aXBOPIOBAHb BMHUPAE BCE OLIbIIE
JOJIeH, TOMYy IO TPUOKOBI 3aXBOPIOBAHHS BaKue JIIKYBAaTH, HIXK TyOEpKyJbO3 Ta
Massipito. ['prOKoBI IHPEKIIIT HIKIPU € HANMOIIMPEHIIIMMH 3aXBOPIOBAHHIMU Ha 3€MJIL.

Meta po6oTH. BUCBITIUTU €K1 ACIIEKTH JIIKYBaHHS J€PMaTOMIKO3IB.

Marepiajau Ta MeToau. Martepianu: JliTepaTypHi AaHi, IHTEPHET, BIACHUI JOCBI.
Mertoau: ornsiioBuii, 610J110CUMaHTUYHUMN, JIOTIYHUN, y3arajJbHIOIOUNM.

Pe3yabTatu Ta 00roBopenHsi. B Ykpaini mpoOnema Miko3iB cTajia 1€ OUIbII
aKTyaJbHOIO MiJ Yac BiiiHU. 3a OCTaHHI1 POKHU KUIbKICTh 3BE€PHEHB J10 JI€PMATOJIOTIB 13
CUMIITOMaMHU TPUOKOBHX I1H(EKUIA CcyTTeBO 3pocina, aocarnyBmu mnonan 100 000
HOBUX  BHMAJAKIB  JEpMaTOMiKo3y  IIOpoKy. HaiiGinpmma  3aXBOpIOBaHICTh
CIIOCTEpIraeThCs cepea ek BikoM 30—55 pokiB. 3a JTaHUMHU CBITOBHX JOCIIIKEHb,
MOIIMPEHICTh OHIXOMIKO3y CTaHOBUTH 2-18%, Miko3y crtom - 3-15% y 3aranpHii
nomyJisii, 3poctatoun A0 30-70% y MeBHUX Ipymax pusmuKy.

MiHicTepcTBO OXOPOHU 370POB'st YKpaiHH 3a3HaYaE, 110 B yMOBaX BIHH IpoOiemMa
rpuOKa HIrTIB Ta CTOIl CcTaja OCOOJIMBO aKTyajbHOW. BumyiieHe nepeOyBaHHS y
060MOOCXOBHIIAX, MiBATaX Ta MICIIX MAaCOBOTO CKYITUEHHS JIOACH CIIPHUSE PO3BUTKY
PE3UCTEHTHUX MIKO31B. [ JIIKyBaHHS MIKO31B 3aTBepiakeHo “HoBuil KiIiHIYHMIMA
MPOTOKOJ MEIUYHOI JIONOMOTW JIIKYBaHHsS 1HBa3WBHOI TpUOKOBOI 1H(DeKuii npu
OoitoBux nmopaHeHHsx (0oioBa TpaBma)”’( 2025p.).
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[IpuuriHaMu AepMaTOMIKO3y MEPEBAXKHO € IBa OCHOBHI TUIIM MAaTOT€HHUX TPUOI1B:
aepMaTo(iTH Ta APLKIKOBI rpudu. JepmatodiTé CIpUUYUHSIOTH MTOBEPXHEBI MIKO3U
(tinea pedis, tinea manus, tinea corporis), ApiKIxKOBI rpudbm pomy Candida
BHUKJIMKAIOTh KAHIAWI03 IMKIPH 1 CTU30BUX TTOBEPXOHb.

['pubu, 1m0 BUKIUKAIOTH IepMaTodiTo3u — AepMaTo(iTH, HANIEKATh 10 3 POJIB:
Trichophyton, Microsporum 1 Epidermophyton. L{i rpu0u ninsiThcst Ha aHTPONOQIbHI,
300(1JIbHI 1 T€O(DUTBHI.

Anmponoginoui oepmamogimu(Trichophyton rubrum, Trichophyton interdigitale,
Trichophyton tonsurans, Microsporum audouinii) 1oGpe NPUCTOCOBAHI /10 ICHYBaHHS B
OpraHi3Mi JIFOJAMHU 1 BHUKJIWKAIOTh XPOHIYHI C€J1a00 CHUMIITOMATHYHI 1H(DEKIII].
IndikyBanHs Moke BiIOyBaTHUCS 4yepe3 NpsIMUN (MIKO3 IIKIpH TOJIOBU Yy JAiTeH) abo
HEnpsIMUN KOHTAakT (Miko3 ctomn — iH¢ikyBaHHS B Oaceitni). Cniopu Ta ¢pparMeHTU
MILIETI0 1epMaTo(diTiB MOXKYTh 30€epiraTucs y 30BHINIHBOMY cepeAoBHINl a0 18
MICSIIIB 1 OyTH JpKepenoM 1HGeKIIIi.

3oo@inbni depmamogimu (Microsporum canis, Trichophyton mentagrophytes,
Trichophyton verrucosum) BUKIWKalOTh 1H(QEKUII Yy Jroae, HaiyacTime 3
IHTEHCUBHOIO 3amajlbHOIO peakuiero. [HQIKyBaHHS BIIOYBA€ThCS 4Yepe3 KOHTAKT 3
JOMAIlIHIMH (Y4acTo y AiTeil) ad0 CBIMChKMMU TBapuHaMu (1HQekwis y depMmepiB Ta
BETEpUHAPIB).

Ll'eoghinvni oepmamopimu ( Microsporum gypseum) 30epiratoTbCst y IpyHTI 1 pIIIKO
BHUKJIMKAIOTh 1H(GEKIIT JIF0IMHH.

Jlo wainommpeHimux 30yAHUKIB BiIHOCATbCA Tpubu poay Trichophyton,
Epidermophyton ta Candida. [IepmaTtodiTHa iH]eKIis ypaxkae oporoBisii CTPyKTYpPH:
eriJIepMicC, BOJIOCCS Ta HIrTI.

3a nmokamizariero 1HOEKIT BUAIISIOTh KITTHIYHI (POPMU MIKO3Y CTOIT Ta OHIXOMIKO3
(tinea pudum et unguium). dakTopamu, 110 COPUSIOTH BUHUKHEHHIO OHIXOMIKO3Y €:
TpaBMH HIITIB, 30UIbIlIICHA KPUBWU3HA HITTHOBOI IJIACTUHU, MIJABUILIECHA MITIUBICTS,
IMyHOCYIIpECisl, MOTIPIICHHS] KPOBOIOCTaYaHHS CTOMM BHACHIJIOK aTEPOCKIEpPO3y,
IyKPOBOTO /11a0€Ty, MOXWIHH BIK.

MexaHi3M aii aHTUTPUOKOBHX JIKAPCHKHUX 3aC00iB

B kniTuHHMX MemOpaHax TpuOiB 1 HaWNPOCTIIIMX 3HAXOAMThCS Eprocrepon
(eprocra-5,7,22-tpuen-33-0J1)- CTEpOI, 110 BUKOHYE Oarato 3 THMX *e (yHKIIH, 110 1
XOJIECTEPHUH B KJIITHHAX TBapuH. Eproctepon — 010J0TiYHUN TONEPETHUK BITAMIHY
D, (eprokameiudepon). VY XapdyBaHHI JIFOAMHH €ProcTeposl SBIsSE€ COOOIO
npoBiTaminHy (opmy Bitaminy D, Brums ynbrpadioneToBoro cBiTiia BUKIMKAE
XIMIYHY peakiiio, B pe3ylbTaTi sKOi yTBOpIOeThcs Bitamin D,. Eprocreporn,
BUSIBJICHUH y TpuOax, € KOMIOHEHTOM MeMOpaH IpLKIKIB Ta IHIIUX TPUOKOBUX
KITHH 1 BUKOHy€ 6arato THX e (yHKIiH, 110 i XoIecTepHH y KIiTHHAX TBAapHH. IX
aHTU(yHTAJIbHA J11s1 TTOJISIrae y crnenuGpiyHOMY MPUTHIYEHH] cucTeMu uToxpomy P450
rpu0iB, BHACIIJIOK YOT'O MOPYIIYETHCS CUHTE3 €PrOCTEPOIY KIITUHHOI MEMOpaHH.

166



MEDICINE
INNOVATIVE DIRECTIONS FOR IMPROVING SCIENCE, RESEARCH AND PRACTICE

Kuiniuni popmu Miko3y i oHixoMiKk03y
1.Miko3 cTon

Kniniuni ¢popmu mikozy cmon TPOSIBISIIOTHCS Yy BUIJISIAL: 1HTEPTPUTIHO3HOI,
CKBAaMO3HAO1 1 TUCT1APOTUYHOI (hopM:

[aTeprpurino3Ha ¢opma — cnouatky 3MiHM Jokam3yioteess B I 1 IV
MDKIAIBLIEBOMY MPOMDKKY cTOM. [To4epBOHIHHS 1 JYIIEHHS 3 YaCOM MOCTYMAIOThCS
MICIIeM Mallepallii 1 po3TpiCKyBaHHIO emigepmicy. Ko iHeKIis TpUBa€ JOBro 3MiHU
MOIIMPIOIOTECS  TIEpUPEPUYHO 32 MEXI MDKHAIBIEBUX IMPOMDKKIB 1 ypakarTh
HABKOJIMIIIHIO IIKIPy Ha TWIbHIM 1 MIJOMIOBHIM IOBEpXHI CTONMHM. BucumnaHHs
CYIIPOBOJIXKYIOTHCSI CBEPOIHHSIM.

CkBaMo3Ha (GopMa — ypakeHHsI OXOIUTIOIOTh MIJOIIOBHY 1 O14HI MOBEPXHI CTOM
(ToMy 1€l MIKO3 Ha3MBAEThCS MOKacMHOBUM). CrocTepiraerbcsi MOYEPBOHIHHSA,
rinepkeparo3s i gyuieHHs. [Ipu 3HayHO MOTOBIIIEHOMY POTOBOMY IIapi EMiJEPMICy il
BIUTMBOM TUCKY IIPH X0/1601 MOXYTh BUHUKATU 0OJIIOU1 TPIIIUHH.

JucrigpoTnyHa ¢opMa — XapaKTepHUMHU YPAKEHHIMH € MyXHUpLl Ta MIXypi, fKi
CIIOYaTKy JIOKaJi3yIOThCA B JUISHI CKJEMIHHS CTOMH, MOTIM Ha BCIMA MiJOMIOBHIN
noBepxHi. Ilyxupui migcuxaroTe a00 MpU MOPYUIEHHI iX LUIICHOCTI BUHUKAIOTh
MOKHYYI1 epo3ii.

JIikyeanns miko3y cmon
1. Micyese nixysanns. K MPaBUIO, JOCTATHHO 3aCTOCOBYBATH KpeMH a00 Ma3i, 10
MICTSTh POTUTPUOKOBUIA JI3:
-TIOX1JIH1 a30J1iB — KJIOTPHUMA30JI, MIKOHA30J1, 130KOHa30J1, eKOHa301, 0i1poHazom,

bayTpuMazon
- anminaminy — HagTudiH, TepOiHadiH,
- IIUKJIOTIIPOKC

2. Cucmemme niKysaHHs: pPEKOMEHIYETHCS SKIIO MICIIEBE JIIKyBaHHS HE TIPU3BEIIO
710 TMOJIIIEeHHS: TepOiHadiH, ITpaKoHa30J1, (IyKOHA30J1

2. Onixomiko3 cTon

Kniniuni gpopmu onixomiko3y cmon 3yCTpidyarOThCsl Y BUTIISAIL:

Jucmanenoco  ma  namepanvHo20  NIONIACMUHKOB020  OHIXOMIKO3Y — —
HalmomupeHima GopmMa aepMaToPITHOrO OHIXOMIKO3Yy. [H(eKiis po3noYnHAETHCS
B1Jl BUILHOTO KpPar0 HIFTHOBOI MJIACTUHKHU 1 MOCTYNOBO MOUIUPIOETHCS YEPE3 HITTHOBE
JIOKE y HamNpsIMKy 70 HIrThOBOro Baity. HasiBHICTH TpuOiB BHUKJIMKA€E OPOTOBIHHS
HITTHOBOTO JIOXA, BIIIJICHHS TUTACTUHHU BiJ JIOXKA Ta HAKOIMUYCHHS KPUXKHUX POTOBUX
Mac Tij] HIFThOBOIO IUIACTUHKOM. L{el mporiec mpu3BOAUTH O 3MIHU KOJBOPY HITTH,
HaW4acTIIIe Ha MOJIOYHHH KOJIip (T. 3B. 3MOJI0UyBaHHs a00 moOutiHHs HIrTs). [IpocTip
MDK 3MIHEHOIO 3aXBOPIOBAHHSM HITTHOBOIO TUIACTHHKOIO 1 HITTHOBUM JIOKEM MOXKE
OyTH 10/1aTKOBO 1H(IKOBAaHUN OaKTepisMU Ta TUTICHIBUMH (IBUIEBHMH) rpubamu. Y
TaKOMY BHUIIAJIKy B1JI0YBA€ThHCS 3MiHa 3a0apBIICHHS HA )KOBTUH a00 KOPUUHEBUH.

lIpokcumanvHutl nIONIACMUHKOBULI OHIXOMIKO3 — BHUHUKAE, SKIIO 1HQEKIs
PO3MOYMHAETHCS 31 CTOPOHU HITThOBOTO Baly. KIIiHIYHO criocTepiraeThes MOoOUTIHHS
YACTUHU HITTS, IPHIETIIOL 10 BaITy.
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binuii nosepxnesuii onixomixo3z — 1e pe3yabTar iH()IKyBaHHS MOBEPXHEBUX IIapiB
HITTHOBO1 TUIAaCTUHKU. [IposSBs€eThCS OLIMMHU MIIMaMU HA TTOBEPXH1 HITTA.

Miko3, wo nowuproemvcsi 8cepeOuHi camoi Hiemv080i niacmuuku (endonyx
oHixomixo3) — pifKicHa popma, pu AKiit AepMaToPITHHUIA MilleNiid MPOPOCTAE HITTHOBY
IJIACTUHKY, ajie He IPOHUKAE B HITThOBE JI0’Ke. He yTBOPIOIOTHCS KpUXKi POTOBI MacH,
AK1 € HacJ1IKOM 1H(iKyBaHHS HITTROBOTO JOXKa. Cama MiIacTUHKA 3MIHIOE KOJIIp, CTa€
TBMSIHOIO 1 KPUXKOIO.

Jucmpoghiunuii  onixomixosz — 3amyiieHa ¢Gopma OHIXOMIKO3y, TIpH SKIH
BiJI0YBAETHCS IOBHE PYHHYBAaHHS IJIACTUHKH.

bynp-sxa 3 onucanux BUIE (POPM OHIXOMIKO3Y MOXKE MPU3BECTH 10 IUCTPOdii
HITTIB.

3.0HixoMik03 (MiK03) PYK i HII'TIB

HepmatodiTHi iHEKIIi pyK 1 HITTIB Ha pyKax -Iy>ke piaKicHa ¢popma. Y OUIBIIOCTI
BUIIAJIKIB YPAXKAETHCS OJHA pyKa, HalyacTillle CYNPOBOUKYETHCS MIKO30M CTOI, a
iH(pekniss nepenaerbca 31 crond Ha pykd. KiiHiuHi  QopMu  TpOSBIAIOTHCS
rinepKepaTo30M 1 3TyLIyBaHHSM JOJOHHHUX NOBEPXOHB pyK. [Ipu nommpenH1 iHpekii
Ha TWIbHY MMOBEPXHIO CIIOCTEPIratOThCsl EPUTEMATO3HI 3MIHU, J0OPE BIAMEKOBaHI Bij
3JI0pPOBOI LIKIpH, 3 OUIBII BUPAKEHUM 3amajieHHsAM 1o nepudepii. Hirti notosmiexHi,
JIaMK1, 3 HEP1BHOIO MMOBEPXHEI0, 3MIHEHOT0 3a0apBIIeHHS (MTOO1TIHHSA 00 MOKOBTIHHSA).

JIlikysanns onixomixko3y

1. Micyese nixysanms:

- IIUKJIOMIPOKC (JIaK /ISl HIT'TiB)

-amopoJipiH (J1aK 115 HITTIB)

-KOMOiIHOBaHMI Tipenapart, 1o MicTuTh 40 % cedoBuHy Ta OipoHA307 y Kpemi -
MEepIIMA eTan JIKyBaHHSA TOJISITa€ y BUJAJIEHHI YpaXeHOi XBOPOOOI YaCTUHU
HITTHOBOI TUIACTUHKH, PO3M’SIKILIEHOT 1]l BIUINBOM CEYOBHUHHU; Ha 2-My €Tarl Hall€HT
MPOJIOBXKYE JIIKYBaHHS KPeMOM 3 01)OHA30JI0M 10 MOMEHTY BiJIpPOCTaHHS 3J10POBOT
HITThOBOI IJIACTUHKHU.

2. Cucmemne niKy8auHs1: PEKOMEHIY€EThCS TPHU YPAKEHHI OUIBILOT KIJIbKOCTI HIT'TIB
1 IpH ypa’KeHHI BC1€1 HIFThOBOI MJIACTUHU:

- TepOiHadiH

- ITPAKOHA30J1 — MyJIbCOBA Teparis, OHIXOMIKO3 pyK — 2 HUKJIHA, OHIXOMIKO3 HIT — 3
IIUKJIM 3 IHTEPBAJIOM MK ITUKJIAMH

- (hrykOHA3071 10 BIIPOCTAHHS 3J0POBOTO HITTS HA pyKax 1 HOrax

- KOMOIHOBaHE JIIKyBaHHS — IMEpopajibHE 1 MicieBe. Y pasi HeeeKTHBHOCTI —
MOBHE JIIKYBaHHS 1HIIMM MEePOPaTLHUM JIiKapchkuM 3acodoom (JI3), a mpu moBTOpHIH
BIJICYTHOCTI €()eKTYy 1 BCe 111€ MO3UTUBHOMY MIKOJIOTTYHOMY AOCTIIPKEHH] — JTIKYBaHHS
TepOiHah1HOM BITPOJIOBXK MIcCsAI a00 T0AATKOBO | IUKII ITpaKOHA30MY.

2. Xipypeiune nikyeanns: y pa3i HOBHOI Hee()eKTUBHOCTI CUCTEMHOI'O Ta MiCLIEBOTO
JIKYBaHHS MOKHA PO3MVISIHYTHM JOILUIBHICTH XIMIYHOI aOismii abo XipypriyHOTro
BUJIAJICHHS HITTHOBOI IUJIACTUHKU (TIpU OJHOYACHIN Tepamii TepOiHadiHOM abo
1TpaKoHa30JI0M). XipypriuHe JIIKYBaHHS acCOLIIOEThCA 3 PU3UMKOM TMOUIKOIKEHHS
MaTpHUKCYy Ta HIrTbOBOI'O JIOXKA.
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4.Miko3 riaakoi mkipu (tinea cutis glabrae)

Kniniuni ghopmu miko3y 2naoxkoi wikipu y oopocaux HaiidacTiiie 1HImiThes T.
rubrum. IlkipHi 3MiHM MOXYTh MaTH XPOHIYHUH XapakTep. 3BUYANHO MEepBHUHHA
1H(eK11is Bpaskae CTOIH 1 HITT1 CTOII, MOTIM MOLITUPIOETHCA Ha TAXBUHHY AUISHKY 1 AaJT
MOMIUPIOIOTECSA HAa TYIyO 1 KIHIIIBKH. Y MiTe MATOTEHHUM areHTOM € 300(UTbHI
nepmatoditi (iH}eKIis 3a3BUyYail TMOXOAWUTH BiJ JOMAIIHIX TBapwWH). YPaKCHHS
XapaKTepPU3yIOThCS OLbI BHUPAKEHWM 3alaJICHHAM B TOPIBHSHI 13 3apa’kKeHHSIM
aHTPONO(ITILHUMH TPUOAMH.

Cumnromamu 1HGeKIIi € go0pe BiAMEXKOBaHI €pUTEMATO3HI BOTHHINA 3
BIITYIIYBaHHAM. Y TiepudepUyHIi YaCTHHI €K3aHTEMH 3araJICHHS OUIbII BUPAKEHE,
1HO/I1 3 HASIBHICTIO ITyXMPIIIB 1 MyCTYJI. Y pe3yibTaTi IPOHUKHEHHS I'PUOIB y BOJIOCSHI
oKy MOKe BUHUKHYTH TpaHyJieMaTO3HA PEAKIIisl 3 yTBOPEHHS MaIyJIbO3HUX 3MiH
(rpanynboMa MaioKki).

5. Miko3 mkipu o0siu4us ( tinea faciei)

Kniniuni ¢hopmu miko3y wikipu o61uvys HailuacTille CIIOCTEPITalOThCA y JIITEH.
TUnoBl BUCUIIAHHS XapaKTEPU3YIOTHCA XapaKTEPHUM Il AepMaTo(pITHUX 1H(EKI1H
MOCWJICHHSIM 3amajieHHs Ha mnepudepii 1 3HUKHEHHSAM B IEHTPl, a TaKOX
BIJITYIIlyBaHHSAM Ha MOBEPXHI. Y 0araTb0X BUMAJAKaX KapTHHA MEHII XapaKTepHa, ajie
epUTEeMaTO3H1 3MIHH 0€3 BIUTYILIyBaHHS MOKYTh HaraJyBaTu 1HIII IepMaTO3H, TaKl K
ceOboperHui JepMaTUT, aTOTIIYHUM IEPMATUT, CUCTEMHUI YepBOHUIN BOBYAK.

6. Miko3 maxBuHHOI JiJITHKH (tinea inguinalis)

Kniniuni popmu mixko3y naxeunnoi 0inanKu 4acTiiie 3yCTpiyaroThCs y 10POCITUX.
Crpustounmu  (akTopaMu €: OXXUPIHHSA, HaJIMIpHA MITIWUBICTh, TICHUH OJST, IO
MOTAaHO TIPOBITPIOETHCS. YPaKEHHS PO3TAIIOBaHI B TMaxy 1 BEpXHIM YacTUHI
BHYTPIIIHBOI MOBEPXHI CTETHA, PiAIIE HA KaJUTLl Ta TpoMexuHi. CrocrepiraroTbes
BOTHMIIIA €PUTEMATO3HOTO BIJJIYLIyBaHHS 3 OUIBIIOI IHTEHCHBHICTIO 3alaJbHOIO
npoiiecy Ha nepudepii.

JIikyeannsa miko3y 2na0Koi wikipu, wikipu 001uuus, NaxeuHHoi OiNAHKU
1. MicueBe JiKyBaHHS: CXOXe, SIK IPH MIKO31 CTOI. 3a3BU4ail TpuBae 2-3 THXK.;
MOKa3aHOo MPOJIOBXKYBATH TEPAIito BIPOIOBK 1-2 THK. MIC/SI 3HUKHEHHS] CUMITTOMIB.
2. CuctemHe JTKyBaHHS:
- (hryxonazon
- ITpaKOHAa30J1
- TepOiHadiH

7. Miko3 mIKipH BOJIOCUCTOI YACTHHHU I0J10BH ( tinea capitis)
Kniniuni ghopmu 6onocucmoi yacmunu 207106u 4acTiilie 3yCTPidalOThCs y JITEH.
[ndikyBanHs Microsporum xapakTepU3y€eThCsl HASIBHICTIO CIIOP HA 30BHIIIHIN CTOPOHI
BoJsioccs (ectotrix). Bonoccs namaeThest Ha pi3Hil BUCOTI. Y pasi iH(pIKYyBaHHS TpuOOM
poay Trichophyton crmopu po3TamioBYIOTHCS SK 30BHI, TaK 1 BCEPEAMHI BOJIOCKA.
HasBHicTh crmop BcepeauHl BOJIOCKA MPU3BOAUTH 10 MOMIKOJKEHHS BOJOCSHOTO
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CTEpKHSI 1 HMOro JlaMaHHS Ha PIBHI MOBEPXHI IIKIpU (BUHUKAIOTh YOPHI TOYKH).
VYpaxkeHHs MIKIpH MalOTh EPUTEMATO3HUN XapakTep 3 OUTBII BUPAKECHUM 3aNaICHHIM
no nepudepii, HXK BCEPEIUH1 YPaKeHHS, 1 YITKO BIJIMEKOBaHI B 30pPOBOI IIKIPH.
[Ipu iudikyBanHi 300¢iTpHUME Tpubamu (M. canis) 3amajeHHs 3a3BUYAl JyXKe
BHUpaXeHE — BUHMKAE MyXJIMHA 3 THINHUMU MycTynamu Ha noBepxHi (kerion Celsi).

VY pa3si indikyBanas anTponodinpHuMEU Tpubamu (M. audouini, T. tonsurans) Ha
MOBEPXHI HIKIPH BOJIOCUCTOT YACTHHH TOJIOBHU CIIOCTEPITalOTHCS BOTHUINA JIETIKATHOTO
BIJITYIITYBaHHS, 110 MTOITUPIOIOTHCS 110 Tiepudepii. AHTponodiabH1 TpuOU BUKIUKAIOTh
emnifieMii MiKo3y T'OJIOBU y IIKOJIaX Ta TUTAYUX CaJIKaX.

Crpuryuuii numaii xapaktepusyerbcs 1HImMM  nepedbirom. Llg  dopma
nepmaroditozy cnpuunHena rpubamu T. schoenleinii. CriocTepiraeTbcs yTBOpEHHS
JMCKIB, IO CKJIQJAIOThCS 3 MINETiI0 Ta BULIIYIIEHOTO eMijepMicy, SKI IIUIBHO
MPWISITAIOTh JI0 TOBEPXHI MIKIPU Ta BUKJIMKAIOTh YTBOPEHHS PYOIliB. SIKIIIO CTpUTYUHit
JMIIai He JIIKYBAaTU 1€ MOXE MPU3BECTU O OOLUIMPHOI Ta HE3BOPOTHOT aJloMeii.

liacno3 nepmaTodiTHOTO MIKO3y 0a3yeTbCcs Ha TO3UTHUBHOMY pE3yJbTaTl
MIKOJIOTIYHOTO JOCHiKeHHs. JlepmaTodiTh BiACYTHI Ha MIKIPl 3[0POBUX JIIOACH.
MarepiaioM 11l J1arHOCTUYHOTO JOCHIDKEHHSI € 3IMIKpi0 3 TOBEpPXHI BOTHUIIL
ypaXXeHHS.

JIikyeanHsa Miko3y 6010CUCmOi YacmMuHu 207106U

1. CuctemHe JIIKyBaHHS:

- rpu3eodyIbBiH — e(heKTUBHUN, 0COOIMBO MpHU JIIKYBaHH1 1HMEKIIH, BUKIMKAHUX
rpubdamu posty Microsporum (Hamp. M. canis)

- TepOiHadiH — edexkTuBHMM TpH 1HOEKIIAX, BUKIMKAHUX TpuOaMu POy
Trichophyton (mamp. T. tonsurans);

- ITPaKOHAa30J1 — BUKOPUCTOBYETHCS B OC10 BIKOM >16 poKiB

- (rykoHazon

MicueBe JiKyBaHHS: TPOTUTPUOKOBI JIIKAPCHK1 3aCOOU Y BUIJISIII PO3YMHIB, T'EIIIB
a00 IaMIyHIB.

Cucmemna mepanis

[Ipn mommpeHux abo rIMOOKMX YpaKEHHSX, a TaKOX IpPH Ypa)K€HH1 HIrTIB,
Hee(eKTUBHOCTI MICIIEBO1 Teparlii, HaSBHOCTI iIMyHOIePIUTy ab0 IyKpOBOTO JaiadeTy
MO>Ke OyTH NMPU3HAUYEHA CUCTEMHA IPOTUTPUOKOBA TEpaIlisi: epopaibHi MPOTUMIKO3HI
npenapartu (1ITpakoHa3o, (PprykoHasod, TepOoiHadiH).

Xipypeiune empyuannsn
VY Bumajkax TSHKKOTO Ypa)KeHHS HITThOBHX IJIACTHH MPU OHIXOMIKO31 MOXe OyTH
PEKOMEH/IOBaHE: BUJAJICHHSA YpPa)KeHUX HIITbOBUX IUIACTUH, JIa3epHa Tepamis, sSKa
JI03BOJISIE 3HUIITUTH TPUOOK 0€3 MTOBHOTO BUIAJICHHS HITTSI.
[licns  XipypriyHOro  BTpy4YaHHS  OOOB'S3KOBO  MPU3HAYAETHCA  KyPC
MPOTUTPUOKOBOT Teparii Jyisl 3an00iraHHs peuuanuBy 1HQEKIII1.
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Jlesiki aHTUMIKOTHYHI JIIKapPChKi 3ac00u

Tun rpubkoBoi iH}peKIii OCHOBHI CUMIITOMH PexomennoBani
3aco0u
['pubox MIXK najgelsiMu | Mariepaiisi, TpillHU, CBEPOK Hadtudin,
(iHTepTpHriHO3Ha hopMma) MK NaIbLSMU Tepbinadin,
Amopondin
I'pubox Ha pykax TpimmHM, TyIIEeHHS, HadTudin
(MiKO3 KUCTEH) MOTOBIIEHHS IIKipH MikoHa3zosn,
Kerokxonazon,
['pubox cromm CepOix, TOYEepPBOHIHHS, TepOinadin,
(Mik03 cTom) JyIIEHHS Knorpumason,
HIKIpY MK TAJIBIIMU Ta YHaenuHoBa
Ha TI1I01IBaxX KHCJIOTa
['puboK HIrTiB 3MiHa KOJIbOPY, HOTOBIIEHHS Ta Jlaku 3
(OHIXOMIKO3) nedopmaltis HIrrbOBUX TUTACTHH Amopoindinom,
Hukinonipoke,
Cucremni
npernaparu

BucnoBok

['puOKOB1 3aXBOPIOBAHHS € JOCUTH MOLUIMPEHUMH 3aXBOPIOBAHHSAMU SIK Y TOPOCIIUX,
Tak 1 y Jitedl. BoHn cxuibHI A0 4acToro peuuauByBaHHs. CBoe€dacHa €TIOTpPOINHA
Teparisi 3 BUKOPUCTAHHSM CY4YaCHHUX JIIKapChKHUX MpernapariB, a TaKOXK JOTPUMAHHS
3aX0/1B MPOQIIAKTUKU Ta TIF€HU CHPUSIIOTH YCYHEHHIO CUMITOMIB KaHIUAO3HUX
iHpeknii. JlikyBaHHS rpuOKOBOI 1HQEKIIT Mae BKJIOYATH KOMIUIEKC 3aXO/IiB,
CIIpPSIMOBAaHUX Ha €TIOJIOTIYHI, MATOr€HETUYHlI Ta CHUMIOTOMATHYHI MEXaHI3MU
3axBOpIOBaHHs. TakoX HEOOX1THO BPaXOBYBATH CTYIIHb TSXKKOCTI 3aXBOPIOBAaHHS Ta
COMAaTUYHMI CTaTyC NalllEHTA 1 Yy TJIUBICTh BUAUIEHUX 30y AHUKIB JO IPOTUTPUOKOBHX
nikapcbkux 3aco0iB. CydyacHe JIIKyBaHHS MIKO3y WIKIpH mependadyae KOMILIEKCHHMA
miaxig. BiH BkIIOYae siKk 30BHIIIHI 3aCO0HM, TaK 1 CUCTEMHI MpenapaT 3aJIeKHO Bif
dhopMu 3aXBOPIOBAHHS.

Cnucok Jgireparypu

https://compendium.com.ua/uk/
https://medbrowse.com.ua/ua/
https://likicontrol.com.ua - iHCTpyKIIis
https://antikorpolimer.com/ua/p1993612684-propilenglikol-999-1000.
https://www.systopt.com.ua/item-propilenglikol-farmakopejnyj?srsltid=
https://www.pharmencyclopedia.com.ua/article/980/propilenglikol

7. https://www.dec.gov.ua > mtd » bojova-travma. IIporokon, I'C 2025-1555-1,
13.10.2025. HoBuii kiiHIYHMANA TPOTOKOJ «JIiIKyBaHHS 1HBa3UBHOT TPUOKOBOT 1H(1)e1<u11
npu 00HOBUX MOpaHeHHsX (0oiioBa TpaBMa)

AN e
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8. JIoroMiXKHI PEYOBHMHU y BHPOOHHUIITBI JIIKIB : HaBY. MOCiO. JJIS CTYJ. BHII.
dapmarr. HaBy. 3aki. / O. A. Py6an, I. M. Ilepues, C. A. Kynenko, }O. C. Macmiii ; 3a
pen. I. M. ITepuieBa. — X. : 3osoTi ctopinku, 2016. — 720 c.

9. TexHOOrIs JIKIB TPOMUCIOBOTO BUPOOHUIITBA : MIAPYY. AJIA CTYJEHTIB BHUII.
HaBY. 3aKk]. : B 2-X 4. / B. 1. Uyemos, €. B. I'manyx, 1. B. Caiiko Ta iH. — 2-¢ BHU]I.,
nepepo0O. 1 gonorn. — X. : H®aV : Opurinain, 2023. — Y. 2. — 638 c.
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3JYKOBHUM MPOLIEC OPTAHIB MAJIOT'O TA3Y:
HOIUPEHICTD Y I'THEKOJIOT'TYHHUX XBOPUX TA
CYYACHI METOAU ITPOPIJIAKTUKH

JlacuTuyk Okcana
K.MEJI.H., TOIEHT Kaeapu akyIiepcTBa Ta TiHEKOJIOT1i
IBaHO-®paHKIBCHKUM HAITIOHATBHUNA MEIUYHUN YHIBEPCUTET

Crpareituyk €i1u3zaBera
JiKap-1HTepH
IBano-®paHKiBCHKUI HAITIOHATBHUA METUYHUN YHIBEPCUTET

KoBau Po0OepT
JKap-1HTEpH
IBaHO-®paHKIBCHKUM HAITIOHATBHUNA MEIUUYHUN YHIBEPCUTET

AKTyasnbHicTh TemHu. 3iykoBa xBopoba (3X) opraniB manoro Ttazy (OMT)
3YCTpPIYA€EThCS Yy TIHEKOJOTIUHIM MpakTuil gocuth 4acto [1, 2]. OcHOBHUMH
YUHHUKAMH, SIK1 3yMOBIIIOIOTH YTBOPEHHS 37IyK Y MaJIoMy Tas3l € omepallii Ha opraHax
YepeBHOI MOPOKHUHU Ta MAJIOTO Ta3a, 3amalibHi 3aXBOPIOBAHHS MPUIATKIB MaTKU Ta
30BHINTHIA TeHITAIbHUM eHaoMeTpio3 [3,4]. 3aykoBa xBopoOa MOXKE MPU3BOJIUTH JI0
HETUTIA/SI, KHIIKOBOI HEMPOXITHOCTI, XPOHIYHOTO TAa30BOro OOJII0 Ta 1HIIUX
natoyioriyHux ctaHiB [5]. 3a ganumum gitepatypu 3X  SK - TICTsSONeEpalliiftHe
YCKJIaIHEHHS BUHUKAE B1 75% 10 90% BCiX mpoonepoBaHUX Mali€HTIB, 3 sskux 17,9%
CKJIaJIal0Th PpIi3HI TiHeKojoriuni omnepaiii [6]. CkiaaHICTh NaTOT€HETUYHOTO
MEXaHi3My YTBOPEHHsI 3JIyK CTBOPIOE 3HAYHI TPYAHOIl ISl TOMEPEKEHHS 1X
BUHHUKHEHHA. Y po3BUTKY 3X BUIUISAIOTH 5 MATOr€HETUYHUX CTaii: 1) peakTuBHA —
BUHUKAE MPOTATOM MEpIIuX 12 roJ1 micist MOMKOIKEHHsI 04epEeBUHU; 2) eKCyAaTUBHA
— BUHUKae Ha 1-3 noOy miciis onepariii BHACIIIOK MIABUIIEHHS MPOHUKHOCTI CYUH,
10 TPU3BOJUTH J0 BUXOJY B MOPOKHUHY MAJIOTO Ta3a HenudepeHIiiioBaHUX KIIITHH,
JIEWKOIMTIB 1 IUIa3MU KpoOBi; 3) aiare3uBHa — BUHHUKAE Ha TPETIO 100y, (piOpuHOrEeH
TpaHchopmyeThes y HiOpuH, sIKUM BUTIAA€ HA TIOBEPXHI OUEPEBUHU y BUTIISI HUTOK,
HeaudepeHIiioBaHl KIITHHU TIEPETBOPIOIOTHCA HAa (iOpoOIacTH, a Ti CUHTE3YIOTh
KOJIareH, KUl € OCHOBHOIO PEUOBMHOIO CIIOJIYYHOT TKaHUHHU; 4) (ha3a MOJIOAUX 3ITYK —
TpuBae 1-2 TWXKHI, y 3J1yKaxX YTBOPIOIOTHCS HOBI CYJIMHHU, HEPBOBI 3aKiHYCHHS,
MITPYIOTh TJIAJIKOM S130B1 KIIITUHM, 5) ¢a3za 3piaux 371yK — TpUBa€ Bia 2 10 4 TUXKHIB,
3JIyKM YIIUIBHIOIOTBCA 32 PaxyHOK IIJBUINCHHS WIIJILHOCTI KOJIareHy, Kamisipu
MEPETBOPIOIOTHCA HA CYAMHM OUIBIIOrO KamiOopy. CXUIBHICTH 10 YTBOPEHHS 3IIyK
3aJIEKUTh BiJl TEHETUKH, IMyHOJIOTIYHOI BIMOBII OpraHi3My Ta 1HIIUX (DAKTOPIB, SIK1
3aIyCKaroTh 1ieu npotec [7, 8].

Merta. Jlocniautu 4acTOTy 1HTpAOIEpaliiHOTO BHUSBIICHHS 3JIyKOBOIO IMPOILIECY
OMT y mnauieHTok IBaHO-DpPaHKIBCHKOTO MICHKOIO KIIIHIYHOTO MEPUHATAIBHOIO
ueHtpy (I®MKIIL). BuBunTH, mpoanaizyBaTH Ta 3allpOIOHYBAaTH MOXKJIMBI IHTpa- Ta
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nicisonepaniidai MeToau npodiTakTUKY 3IyKOBOI XBOPOOH.

Marepiaim i meroam. AmHami3 icTopiii xBopi0 Ta craTHucTUYHa 0OpoOKa
OTPUMAHUX JTaHWX. BUBUCHHS pPe3ynbTaTiB HAYKOBUX JTOCIHIKEHb Y BITUM3HSIHUX Ta
3aKOPAOHHUX JDKepeiaax MI0J0 3aCTOCOBYBAHMX METOJIB MPOQUIAKTUKH 3TYKOBOI
XBOpPOOH.

PesyabTaTu. [IpoanamnizoBano 288 icTtopiii XBOpiO KIHOK, sIKi MPOOMEPOBaHI B
rinekosorigdomy BimmiaeHH [OMKIIL[ manmapocKomyHUM TOCTYIIOM, IO CKJIAJIO
51,9% Big 3aranbHOi KUIBKOCTI oOlepaTUBHUX BTpy4daHb. Y 39 (7%) xiHOK
niarHocToBaHo 3iykoBui nporec OMT 1 mpoBeneHo aaresionizuc, 1me B 4 (10%)
BUIMAJKAaX Yepe3 TEXHIYHI TPYAHOINl XIpyprd 3MylleHI Oyiau TMepelTH Ha
JIarapoTOMito, IO BiJ 3arajbHOi KUIBKOCTI CTaHOBUTH 6,3% Ta 0,7% BIAMOBIIHO.
Haituacrime 31yKkoBHil Ipoliec A1arHOCTOBAHO Y KIHOK BikoM moHan 50 pokiB — 13
(33,3%), 40-50 p. — 12 (30,7%), 30-40 p. — 11 (28,2%) Ta naitmonoami 20-30 p. — 3
(7,6%). [lokazanusiMu 110 omepaiiit Oyiau: KictTu siedHuKiB — 37,1%, eHpomeTpios —
25,7%, mioma — 14,3%, nozamaTtkoBa BariTHiCcTh — 11,5%, rigpocansmninkc — 11,5%.

3a maHUMHU JIITEpaTypu 1HTpaomnepamiiHi MeTOAW NPOQPUIAKTUKUA 3JIIYKOBOTO
nporiecy OMT € HaitepexkTuBHIIIUMH. 30KpeMa, JOTPUMAHHS TEXHIYHHX
peKOMeHaIlli TPy BUKOHAHHI ONEPAaTUBHOTO BTPYYAHHS: MIHIMI3allisl 1HBA3UBHOCTI
ormepailii (HaJlaHHs [epeBaru JanapoCKoniyHOMY JOCTYITY ), MAKCUMaJIbHE 3MEHIIIEHHS
TpaBMaTU3alli IHCTPYMEHTaMU OYEPEBUHU Ta TKAHUH, SIK1 HE MIJJISATal0Th BUAAICHHIO,
BUKOPUCTAHHA 1HTAaKTHOTO IIIOBHOIO Marepialy, CKOPOYEHHS dacy omepaiiii,
OOMEKEHHS EeJIEKTPOKOAryJIsIlii, BUKOPUCTAHHS JIATEKCHUX PYKABUYOK, BOJIOTHX
CEPBETOK, 3BOJIOKEHHSI OYEPEBUHH, BUJIAJICHHS 3aJIMIIIKIB KPOBi, eKcyaaTy, GhiopuHy,
peTenbHUI reMocTa3. [HTpaonepailiiiHe 3aCTOCYBaHHS aproOHO-TUIa3MOBOT KOATyJISIIT
(AIIK), sKe TpyHTye€TbCS Ha TPHUHIMUMNI OE3KOHTAKTHOTO BIUIMBY €HEprii
€JICKTPOMAarHiTHOTO TOJISI BUCOKOI YaCTOTH Ha TKAHWHM TaKOX 3aIo0irae yTBOPEHHIO
3nyk. Koaryssitisi BinOyBaeThCs JuIle HA THOMHY 3 MM TKaHUHHU, HEMAa€ MPSAMOTo ii
TOpIHHA Ta BIACYTHIA e(exkT kapOoHi3alli, TAKOX 3MEHIIYEThCS HAOPSK TKAHHH,
cnocrepiraetecsi TepmiuHa misi AIIK Ha MikpoopraHizamu, TepMoOOpoOKa TKaHWUH
MIPUBOINTH JJO CKOPOUCHHS KOJAr€HOBHUX BOJIOKOH. Y PE3yJIbTaTi INTMOOKOTO IPOTPiBY
B JIUISTHIII 1IBIB BIIOYBA€ThCA aKTUBALllSl penapaliii. SHU>KEHHIO YaCTOTH BUHUKHEHHS
3JTyK MICJIsl BAKOHAHHS X1PYPriYHUX BTPYYaHb CIIPUSE IHTPAONEPALIIiTHE 3aCTOCYBaHHS
MpenapariB 3 aHTU3IYKOBUMHU BJIACTUBOCTSIMHU. MeXaHi3M IXHBOI il IPYHTYEThCS Ha
TPHOX OCHOBHHMX MPHUHITMNAX: TiapodioTarlii, KOB3aHHI Ta MEXaHIYHOMY PO3/iJICHHI.
JlaH1 po 3pOIIeHHS] KPUCTATIOITHUMH pO3dYnHaAMHU (T1apodIioTallisi) — € HeBTIIIHUMH,
BHCOKOMO-JICKYJIIPHUM JEKCTPAHOM — CYNEpPEwINBI; TENapuHOM — HE TOKa3aJlo
xonuux nepesar. Adept (Adhesion Reduction Solution) — edexTuBHICTH OOMEKEHA.
AnresiiiHi 0ap’epu — posmupeHuil momrterpadTopeTHwiieH (Xipypriuna memOpaHa
Gore-Tex) Ta 2 cxBameHi FDA Oap’epu (OKuCIeHa pereHepoBaHa IIEIFOJIO3a
Interceed 3 riasmypoHaToM HaTpiro 1 KapOoKcuMeTuenoao3a Seprafilm) 3HUKYIOTH
YTBOpPEHHS 31yK: Ha 85% 3a gonomororo Gore-Tex mopiBHAHO 3 65% 3a TOMOMOIOIO
Interceed. IlepeBara Gore-Tex oOMekeHa HEOOXIJHICTIO HAKJAJEHHS IIBIB 1 HOTO
MOTAJTBIIIOr0 BUAAICHHS. [Ipu 3acTOCYBaHHI aHTHAITE3UBHUX T'€JIiB HA OCHOBI CIIOJTYK
rianypoHoBoi kuciotu (Jledencanb, J[leBickap) Ta KapOOKCUMETHIIIIETIOI03U
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(Mes3orenn) abo ix moeauanns (I'amakc bio) cioctepiraiack oueBrIHa €(heKTUBHICTb.
ExcniepumenTtansno (GiOpUHOMITHKY (TKAHWHHANW aKTHBATOp TUIa3MIHOTEHY), SIKI
BBOJATHCS CUCTEMHO 200 BHYTPIIIHbOYEPEBUHHO, MPOJEMOHCTPYBAIN CyIEPEUIUBI
pe3yIbTaTH, BUKJIUKAIN TeMOpAriyHi YCKIIaTHEHHS.

EdextuBauvu metomamu mpodimaktuku 3X B MICTASONEPAMIMHOMY TEpIOfl €:
paHHS MEIUKAMEHTO3HAa CTHMYJIALIS, ajfekBaTHa 1HQY3iiHA Teparis, rinepOapudyHa
OKCHUTEHAIlls, paHHE EHTepajbHE TOAYBaHHA Ta (i3MUHA aKTHUBI3allisi, a TaKOXK
(di3ioTepaneBTHYHE JIIKyBaHHS (enekTpodope3 3 HoaucTuMm Kaimiem, doHodopes 3
Ipykconom, ynpTpa3Byk). 3acTocyBaHHS (DEPMEHTATUBHOIO JABOKOMIIOHEHTHOIO
npenapary JlictpenTtaza (CTpenTokiHa3a, CTPENTONOpPHAa3a) € TaKOX JOCHUTh
edekTuBHUM: Y 97,6% XBOpHUX BIIMIY€HO HOpMAaJIi3allilo TOPMOHAJILHOTO TOMEOCTAa3Yy.
[IpoTe BOHM pO3UMHSIOTH OyAb-sKl BiAKIaAeHHS (PIOpUHY 1 TOMy, Yepe3 PHU3UK
PO3BUTKY KPOBOTEUl, HE MOXYTh 3aCTOCOBYBATHCS B IEPIIi MICISONEpaIiiHi JTHI.
HarowmicTe, npuzHadenns [lanmakcuny (TiaTpU30I1iHY) 3 EepIIoi 40O Micist onepaiiii,
MIHIMI3Y€ TPOSIBU HANOUIBII BaXXJIMBUX Y PO3BUTKY 3IyK (ha3: peakTUBHOI Ta
ekcynatuBHoi. Ilin BIUIMBOM TIOTPHUA30JIIHY, PYHHYETHCSI OCHOBHUM UYMHHUK
3amajieHHs, a caMeé — TMepexiJl KIITUHHOro OOMiIHy B YyMOBax imemii [0
aJIbTEPHATUBHOTO, aHAEPOOHOT0 MEXaHI3MY.

BucHoBku. 31yKkoBa XBopoOa — 1€ 3aXBOPIOBaHHS, SIKE ICTOTHO 3HUXKYE SKICTh
KUTTS JKIHKH, MOKE CTaTH MPUIMHOIO CTIMKOI BTpATH MpaIe31aTHOCTI Ta CTBOPIOE
3HAYHI TPYAHOIIl [JIsi XipypriB. BUHUKHEHHIO 3IyKOBOI XBOPOOHW CIPHUSIOTH
MepeHeceH1 orneparii (YacTiiie JIanmapoTOMHI), 3amajbHl 3aXBOPIOBAHHSA MPHUIATKIB
MaTKH Ta 30BHIIIHIN FeHITaIbHUN €HJIOMETPi03. X04a YTBOPEHHS 3JIYK 1 € 3aXUCHUM
MEXaHI3MOM B OPraHi3Mi JIFOJIMHU, BAPTO MPOBOJAUTH MPOQITAKTUKY iX BUHUKHECHHS
1HTpaorepamiiio, a TakKoX B MICJSIONEpaAIiiHOMY TEpioal MUIIXOM 3aCTOCYBaHHS
cydyacHUX ¢apMaleBTUYHUX TMpenapariB  Ta (Pi3ioTepaneBTUYHUX MPOILEAYD.
BuHMKHEHHS yCKIIaHEHD Ta 3arPO3JIMBUX CTaHIB CTIOHYKAE JIO I€TATLHOTO BUBUYCHHS
MaTOTCHETUYHUX JIAHOK YTBOPEHHS 3JIYK W aKTUBHOTO TOIIYKY €(DEKTUBHUX METOJIIB
00poTh0H 3 UM npouecom. HuHi Hemae eqnHoro 3aco0y [uist nonepekeHHs 3X, ToMy
15 po0aemMa noTpedye KOMILIEKCHOTO MiIX0AY A0 ii BUPIIIEHHS.
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In contemporary linguistic discourse, the worldview is understood as an open,
hierarchically organized system capable of self-organization within a dynamic
sociocultural environment [1]. It encompasses not only conceptualized but also
structural interaction among various levels — from the physiological to the worldview-
creative (informational) one. Each level has a horizontal dimension consisting of a core
and a periphery, which makes it possible to assess the degree of significance of
individual elements within the overall system [2].

In our analysis, we relied on the following principles:

o Upward determinism, in which each lower level serves as the foundation for the
functioning of the higher one (from 1 to 7). Physiology enables emotions, which form
the basis for cognitive processes, followed by social adaptation, intergroup
interactions, values, and worldview programs [3].

o Downward determinism, in which higher levels guide and shape the behavior
and structures of the lower ones (from 7 to 1). The worldview determines values, which
influence social relations and behavior, thereby modifying cognitive, emotional, and
physiological processes [3].

o Symmetric-causal logic, whereby the higher levels (7, 6, 5) define the content
and structure of the lower ones (1, 2, 3): the informational level sets the orientation of
the material base; values determine elementary constructs and the system’s self-
diagnostic state; and functional interactions shape usual meanings. At the same time,
the lower levels affect the higher ones: the material base (1) constrains or directs the
choice of values (6), while usual meanings (3) determine the dynamics of intergroup
interactions (5) [4].

The analysis of the news discourse corpus made it possible to differentiate
Anglicisms according to the universological hierarchy, in which each level corresponds
to a specific segment of mental and social being — from basic physiological
manifestations to abstract-creative programs of worldview orientation [2]:

1. Physical-physiological level:

e Detox. In linea generale, seguire un percorso detox apporta i seguenti benefici
[5].

e ltalian: disintossicazione.

e The borrowing detox resonates with contemporary wellness-culture trends and
digital hygiene practices, as it reflects the need for systemic renewal and recovery
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within the global information space. The bifurcation vector lies in the choice between
a traditional understanding of physiology and a new, expanded meaning in which the
influencing factors include globalization, innovations in health practices, and
increasing awareness of digital risks. The attractors in this process are the popularity
of a healthy lifestyle, whereas the repellers include skepticism toward fashionable new
treatment methods.

e At the physical-physiological level, detox functions as a basic system of
cleansing and restoring the body. According to the symmetric-causal logic, it may also
manifest at level 2 (improvement and “renewal” of one’s emotional state) and level 3
(the so-called “cognitive decluttering,” a process of becoming aware of and rejecting
harmful illusions or false beliefs imposed by external influences).

2. Psycho-emotional level:

e Hype. E piu dello stesso hype che circonda queste nuove tecnologie, capaci di
muovere sia miliardi di investimenti che paure millenaristiche sulla fine imminente
della razza umana [6].

e [talian: clamore.

e It resonates with contemporary society’s need for an immediate emotional
response. The bifurcation lies in the choice between genuine interest and artificially
generated hype. The attractors include virality, curiosity about novelty, and the desire
to “stay in the loop,” while the repellers are information fatigue and distrust toward the
media.

e From the standpoint of the hierarchical system, this term reflects the psycho-
emotional level, where collective feelings form the basis for subsequent cognitive
(level 3) and social (level 4) processes. At level 5, it may manifest as a tool of
manipulation and communicative influence on intergroup relations.

3. Mental level:

o Digital. Oggi la Rai lo ricordera con una serie di iniziative editoriali televisive,
radiofoniche e digital e con spazi di approfondimento nelle sue testate giornalistiche
tv e radio [7].

e [talian: digitale.

e Resonance means its capacity to reflect the newly digitalized and accelerated
picture of the world. Bifurcation manifests as a split between traditional models of
perception (analog thinking, graduality, locality) and digital logic (instantaneity,
globality, interactivity). Attractors include the pursuit of rapid communication,
convenient access to data, and integration into global networks. Repellers include
digital fatigue, information overload, risks of fraud, and the loss of privacy.

e [t can appear at 4-5 [evels (as an adapted form of communication within society,
as well as a space for intergroup discussions, conflicts, or cooperation in the digital
environment).
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4. Social-adaptive level:

o Manager. Recentemente ha introdotto i primi strumenti per favorire la
collaborazione tra brand e creator, che qui sono principalmente opinioni leader,
imprenditori e manager di spicco. [8].

e [talian: dirigente.

e In the collective imagination, the term resonates with the micromyth of the
“strategic organizer”: a figure who does not merely supervise but creates order out of
complexity and sets the rules of the game within a dynamic market environment. The
manager appears as a mediator between creativity and structure, between vision and
execution. This image carries symbolic capital associated with authority, competence,
coordination, and the ability to deliver results. At the level of bifurcation, the term
reflects a shift from the traditional “administrator-leader” to a “network mediator,”
operating within an ecosystem of brands, digital platforms, and creators. Attractors
include the digitalization of workflow, the rise of personal branding, and the growing
importance of communication and cross-sector synergy. Repellers include bureaucratic
constraints, increasing distrust toward corporate structures, emotional burnout, and the
high level of responsibility associated with the role.

e It manifests at level I (direct management of processes and resources), level 3
(communication, team coordination, mediation), level 5 (strategic planning and
decision-making) and level 6 (values of leadership, responsibility, efficiency, and
professional achievement).

5. Communicative level:

e Business community. Questo disegno sarebbe in grado di soddisfare
ampiamente i vari attori che dominano i vertici del cosiddetto “parallelogramma delle
forze” che rappresenta la struttura di base dell'esercizio del potere politico nella RPC:
il PCC, la burocrazia, la business community e le forze armate [9].

o ltalian: comunita imprenditoriale.

e The resonance of the borrowing lies in its ability to denote a cohesive social
group with collective identity and its own “political voice” reflecting the
universological pattern of transition from individual actions to collective structures that
define the strategic development of society. The bifurcation vector unfolds between
the traditional understanding of entrepreneurship as a private initiative focused on local
interests and the modern model, which embodies a globalized network of
interdependencies, shapes new rules of the game, and even aspires to the level of
political power. The attractors include international economic integration, the need for
strategic partnerships, and the desire to influence politics through economic resources.
The repellers are internal competition, societal distrust of business, and fear of
economic monopolization of power.

o It manifests at level 4 (functioning as a network of professional interactions that
form institutional ties and regulate participant behavior), /evel 6 (emphasizing the value
of money and professional success), and level 3 (a mental construct denoting a
particular group identity and mindset united by shared economic goals and strategic
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decisions).

6. Axiological level:

o Pet-friendly. L'evoluzione del campeggio moderno passa anche attraverso
un'attenzione sempre maggiore alla sostenibilita ambientale e all'accoglienza degli
animali domestici, rendendo cosi campeggi e villaggi turistici pet-friendly [10].

e There is no italian equivalent.

o [t resonates with new modes of social thinking, in which pets are perceived as
full-fledged family members entitled to comfort, safety, and consideration of their
needs within the service sphere. This reflects a broader cultural transformation — a shift
from an anthropocentric to a biocentric paradigm, in which the animal becomes a
morally significant subject. Bifurcation emerges between the traditional service model
(oriented exclusively toward humans) and a new one that accounts for the needs of
animals as socially and culturally meaningful “subjects.” This shift generates a
synergetic effect: caring for animals becomes an indicator of broader social and
environmental responsibility. Attractors include the spread of animal-welfare
narratives and the growing demand for integrated services (traveling with animals,
specialized services, etc.). Repellers include skepticism toward the “humanization” of
animals, additional economic costs for businesses, and cultural barriers.

e It manifests at level 2 (the association with pets consistently evokes positive
emotions and feelings) and /level 5 (it changes the rules of interaction in the tourism
sphere and reflects new social norms).

7. Worldview-creative / Informational level:

e Internazionalizzazione, innovation. Da un lato consente a chi investe di poter
sfruttare a pieno la open innovation, il know how e le competenze di una PMI
innovativa e dall'altro permette alle pmi innovative di decollare a livello dimensionale
e culturale grazie al supporto, alla capacita di internazionalizzazione e alla presenza
sul mercato nazionale ed estero delle societa mature che investono [11].

e The terms indicate a dual process: integration into the global market while
simultaneously modernizing internal business practices. They resonate with the new
economic logic, where success is determined not only by local productivity but also by
the ability to engage in international knowledge, investment, and technology networks.
The bifurcation arises between two poles: on one side, adaptation to global trends,
which opens access to resources, partnerships, and cultural exchange; on the other, the
risk of losing local specificity, becoming overly dependent on external partners, and
eroding unique identity. The attractors include international cooperation, open access
to technologies, development of global competitiveness, and cultural exchange. The
repellers are economic unification, the displacement of local business traditions,
cultural standardization, and asymmetry in relations between "big" and "small" markets.
In this dynamic, innovation sets the strategic development vector, while
internazionalizzazione acts as the mechanism for its global dissemination. Together,
they form a new business paradigm where success requires a balance between the
global and the local.
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e They may manifest at level/ 5 (influencing intergroup interactions by shaping
new models of partnership and competition).

In conclusion, the study of the universological-synergetic patterns governing the
functioning of English loanwords in contemporary Italian media discourse reveals that
these terms represent complex, multi-level processes of language adaptation to
globalization challenges. They integrate into all segments of the multi-layered
worldview ranging from the physiological to the worldview-creative level — and
become significant markers of cultural transformations. Anglicisms perform a dual
function: on one hand, they fill nominative gaps, and on the other, they activate new
cognitive and axiological structures that reflect changes in social consciousness.

The analysis of Anglicisms in contemporary Italian media discourse affirms their
role not only as linguistic units but also as universal signs of social and cultural
transformations, paving the way for further interdisciplinary research at the intersection
of linguistics, sociology, and cognitive sciences.
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TPAHCO®OPMALIS CTUIbOBUX HOPM
YKPAIHCbKUX HOBUHHUX TEKCTIB Y 10ObY
HADPPOBUX ITVIAT®OPM

Oscienko JIrogmMuiaa MukoJjiaiBHa,

JIOKTOp TIEJIarOT1YHUX HayK, Ipodecop,

npodecop kadenpu ykpaiHChKOT MOBH

dakyIbTeTy YKpaiHChKOI (P110JI0T11, KyJIBTYpH 1 MUCTEIITBA,
KuiBchkuii cTonnuHuid yHIBEepcUTET iMeH1 bopuca I'piHueHka

YIpooBXK OCTaHHIX JBOX JECATUIITh YKpaiHChbKa >KypHAIICTHKA MEpPEKUBAE
MacmTabHy TpaHchOpMaIlilo, 3yMOBJICHY MEPEXOJ0M 10 HU(PPOBOro CepeaOBHINA
Ta 3pOCTaHHSAM pPOJil corianbHUX Maatdopm. HoBuHHMIT TekcT — sk 6a3oBa (opma
MeJIlaKOMYHIKaIlll — BUSIBUBCSI OCOOJIMBO YYTIMBUM A0 IUX 3MiH. ColliaibHi Mepexi,
arperaTopy KOHTEHTY, MECEHXKEpHU 1 aIrOpUTMIYHI CTPIYKK HOBUH CTBOPHJIM HOBUU
TUIT MEIANIPOCTOPY, Y AKOMY CTHJIHOBI HOPMU OUIbIIE HE BU3HAYAIOTHCS BUKIFOUHO
npodeciiiHo0 TpaguLiero, a GOpMYyIOThCA M1 BIUIMBOM TEXHOJOTIMHHUX MapameTpiB,
IIBUJKOCTI KOMYHIKAIlil Ta OYIKyBaHb KOPUCTYyBaya.

Tpanchopmariisi CTUILOBUX HOPM — 1€ HE JIMIIE 3MiHAa MOBHOI MOBEIIHKU
KypHasicTa, ajlle i MepeocMUCICHHS caMoi (YHKIIi HOBHHHOIO IOBIJIOMJICHHS.
VY nudpoBoMy cepenoBHIlll HOBHHA IepecTae OyTH 3aBEpPIICHUM TEKCTOM 1 Jedani
YacTille CTa€ €JIEMEHTOM LIUPIIOI MEPEKEBOI B3a€EMO/I1i: KOMYHIKaTUBHOTO JIAHIIIOTA,
7€ ayJIuToOpis pearye, JOIMOBHIOE, KOMEHTYE, IIOIIUPIOE, CTaBHUTh IIJI CYMHIB
1 IepeTBOpIO€ 1HQPOPMAIIiI0 Ha HOBI CMHUCJIOBI YTBOPEHHSI.

MenianiHTrBICTHKA Ta CTUJIICTUKA OCTaHHIX POKIB MPOIOHYIOTh OararoacnekTHE
OadyeHHs 1MX mpoueciB. MeniactunboBl Mozaen XXI CTOMTTS 3HAYHOK MiIpOIO
I'PYHTYIOTBCS Ha 1]1€9X AUHAMIYHOCTI, BAPIaTUBHOCTI T4 CUTYaTUBHOCTI MOBJICHHS.

3okpema, H. lllymaposa # I. MapuHeHko MiKpeco0Th, 1110 CydacHa MeaiaMoBa
JEMOHCTPY€E MBI JOMIHAHTHI TEHJEHII — CHpoweHHs Ta eMOYiliH) HACUYEHICMb,
AK1 O€3M0CepEeIHbO OB sA3aHl 31 3MIHOK KOMYHIKAaTMBHUX YMOB IM(POBOTroO
cepenoBuia. JlocmiaHUIN 3ayBaKylOTh, 10 «3POCTAaHHS POJII €MOI[IMHOTO BILIUBY
13HIDKEHHA TOPOTy CKJIAQJHOCTI CHUHTAaKCHMYHUX KOHCTPYKILIH € HaciIlIKoM
KOHKYpPEHIIli 3a yBary ayautopii» [1].

I{i TenmeHIlii HE € APYTOPSATHUM SBHUIIEM; HaBIAKH, BOHH BXE (OPMYIOTh HOBY
HOpMATHBHICTh. HOBHHHMII TeKCT, SKW paHilie TSOKIB J0 HEUTPaIbHOCTI,
JAKOHIYHOCTI Ta AakKIeHTy Ha (aKTOJOTIYHIA TOYHOCTI, Temep (YHKIIIOE
B KOMYHIKQaTUBHOMY CEpEIOBHIII, JIe¢ MepeMararoTh IMIBUAKICTh pEakIlii, eMoIliitHa
3aITy4EHICTh 1 3pYUYHICTh MOOUIBHOTO CIIOKMBAHHS.

VYkpalHChbKi AOCIITHUKKA HEOJHOPA30BO HArOJOIIYBaIM, IO COIiadbHI MEpexi
CTJIM HE MPOCTO KAaHAJIOM IMOIIMPEHHS HOBWH, a MOBHOIIHHUM KOMYHIKAI[IHHUM
MIPOCTOPOM 13 BIIACHUMH TipaBuiamu. [. Myzapa y cBOixX mpausx 3a3Hadae, 1mo HugpoBi
maT@opMu  POPMYIOTh «HOBY JIOTIKY MOBJIEHHS, Yy SKIM KIIOYOBUMHU CTalOTh
IIBUJIKICTh, IHTEPAKTUBHICTH 1 aITOPUTMIUHICTEY [2]. CaMe aaropuTMH BU3HAUYAIOTh,
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SIKI HOBHUHHU IMO0AYUTh KOPHUCTYBA4, a OTXKE — SKI MOBHO-CTHJIbOBI MOJei OyayTh
3aKpirieHi B HOro MI0JICHHOMY JTOCBII.

VY pe3ynbpTaTi HOBUHHI TEKCTH CTHUCKAIOTHCS: 3aroJIOBKH CTalOTh KOPOTIIMMH,
abzam — (QparMeHTapHIIIMMHU, peueHHs — mpocrtimumu. lle He numie peaxiis
Ha «KIIMOBY» yBary ayAuTopii, ajie i afanTallis 10 TEXHIYHOI apXiTeKTypH I1aTdopm,
10 BUHATOPO/DKYIOTh IHTEHCHUBHE CIIOKUBAHHS, a HE TIMOOKE OCMHCIICHHSI.

M. Kinta 3Beprae yBary Ha Ie OJWH BaXKJIMBHUN aCHEKT: XypHATICTH Jedaui
YacTillle I1HTErpyloTh Yy CBOi TEKCTH JOMHMCH KOPHUCTYBAayiB COLIAJIBHUX MEPEK,
nepeHocssyn 'y mnpodeciiHuii AUCKYpC MOBHI MOJIEINI, XapaKTepH1 JJIs OHJIAiH-
KoMmyHikaii. Ile cnpuuMHIOE BIAYYTHI 3MIHHM Yy CTHIICTHI: «IIOSiBa €JIEMEHTIB
PO3MOBHOCTI, €MOIIMHMX peakIliid, OIlIHHOI JIEKCUKH Ta Cy0 €KTUBI30BAaHUX
KOHCTpYKIIii» [3].

3MiHIOEThCA 1 skaHpoBa cucteMa. DopMaTy, 110 BUIPAIIOBAIUCA Y COIMEpE)ax
(KOpOTKi MOBITOMJICHHSI, OHOBJICHHS B PEKHUMI PEATbHOTO Yacy, Bi3yaJbHO HACUYEHI
MIOCTH) MOCTYIOBO NMPOHUKAIOTh y npodeciiini crpiuku HOBUH. [1in BrumBom TikTok,
Instagram, Facebook i Telegram HoBuHa mepectae OyTH CTaOIBLHOIO >KAHPOBOIO
(hopMOI0, HATOMICTh IEPETBOPIOETHCS HA CEPII0 MIKPOTEKCTIB, IO )KUBYTh y B3a€EMO/I11
3 KOMEHTapsAMH, PEIUTIKaMH i peakLisiMU ay IuTOpIi.

Ha ocHOBI aHami3y Cyd4acHOTO MEIIaKOHTEHTY MOKHAa BHOKPEMHTH KiJIbKa
KJIFOUOBUX CTHJIBOBHX 3pYIIEHb, HAUOLIBII XapaKTepHUX sl HUpoBoi 100M.

Y HOBMHHHX TEKCTax JeAalli YacTillle BUKOPUCTOBYIOThH KOPOTKI PEUCHHS,
nepepBaHi KOHCTPYKIIii, MapayieiibHi CHHTakcuuHi psiau. Lle moB’s3aHo 3 TuM,
10 OUTBIIICTh KOPUCTYBAUIB CIIOKUBAIOTh HOBUHH Yepe3 cMapT(HOH; OTKE, TEKCT Ma€e
OyTH «4UTa0ETIHLHUM 13 MEPIIOTO MOTIIIY.

Y pocmmxenni H. lymapoBoi Ta [. MapuHeHko 3a3Hau€HO, IO Taka
(dbparMeHTapHICTh 3yMOBJICHA HE JIMIIE 30BHINIHIMA YMHHUKAMU, ajié ¥ HOBUMH
ME/IIaKOTHITUBHUMH YCTaHOBKaMH, ikl (POpMYIOThCSI B YMOBax LU(POBOI B3aeMO/I1i
[1].

EMoriitHut moTeH11an TeKCTy 3HauHo 3pic. [{e BimoOpaxaeTbcs y BAKOPUCTAHHI:

— OI[IHHOI JIEKCHUKH;

— PUTOPUYHHX 3alUTAHb,

— €KCIIPECUBHUX KOHCTPYKIIIi;

— 3BEepPTaHb JI0 YMTaua.

Taki ckimagHUKU OyJIM HETUIIOBUMHM JJIS HOBHHHOI JKYPHATICTUKH TPAJMIIIAHOT
100U, 1e TOMiHYBaJId HEUTPATIBHICTS 1 AeniepcoHidikartis. Oaunak mudposi miathopmu
320X0UyIOTh JI0 €MOILIIMHOI ImoAadil iHpopMallii, aKe came BOHA HaKpalle B3aEMOJIIE
3 aJITOPUTMAaMHU.

[adopmariitai maaThopMu CTUMYNIOIOTH TIOSIBY HOBUX TEPMIHIB, 3al03W4YeHb
1 Ti6puaaux dopm. 3rigHo 3 ganumu nociimkenas H. [llymaposoi Ta 1. Mapunenko,
HOBHMHHI TEKCTH CHOT'OJHI MICTSITh 3HAYHO O1JIbIIIE aHTJIIIU3MIB Ta HOBHX JEKCEM, 1110
B1100pakaroTh TEXHOJOT1MHI 3MIHU («aJITOPUTM», «CTpiuKay, «Himy, «angent») [1].

M. Kina migkpecitoe, 0 KypHATIICTH aKTMBHO BKJIIOYAIOTH O CBOIX TEKCTIB
Marepiaiy 13 COIMEPEX, YacTO BUKOPUCTOBYIOUM IX SIK JpKepela IEepBHHHOI
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iHpopmarii [3]. Ile poOuTh MOBY HOBHUH O1IbI HEPOPMAIHHOK Ta 1HKOJIW MEHII
KOHTPOJILOBAHOIO 3 MOTJISITY JOCTOBIPHOCTI.

[. Mynpa y cBoiii myOumikarii Ipo cy4acHi yKpaiHChKi COIllajbHI Me/ia 3a3Havae,
[0 AITOPUTMH CTAIOTh «HEBUIAMMHUMHU PEIAKTOPAMU», 110 BU3HAYAIOTH, SIKI TEKCTH
3’ABISAThCS y cTpiurii ynTtada [2]. Ile 3MiHIOE XapakTep moaadi HOBHH: 3aroJjOBKH
«ONTUMI3YIOTBCS MiJl aJITOPUTM», HaAOyBalOTh OUIBIIOI €MOLIWHOCTI, CTHCIOCTI,
BIpAJIbHOCTI.

3MiHH, 5Kl CIOCTEPIraEMoO, MarOTh HE JIMINE IMO3UTUBHHUHN, a W MpoOJIeMHUIN
noteHmian. Tak, M. Kima Harosomrye, 1o HaaMmipHa 3aJ€XHICTh BiJl COIIMEPEK,
K JpKepes 1iHpopMalii, Moxe PU3BECTH J0 MOUIMPEHHS HemnepeBipeHoi iHpopmarii
[3]. OnepaTuBHICTh Y IU(GPOBUX MEJl1a YACTO IOMIHY€E HAJl JOCTOBIPHICTIO.

A. MuxaillInueHKO y CBOEMY JIOCHII>)KEHHI KOHTPIPONAraHJIUuCTChbKUX CTpaTerii
JIETANbHO TOKa3ye, sIK eMOILIMHO 3a0apBiieHa MOBa, 3BEPTaHHS 10 «MH» Ta «BOHWY,
BUKOPUCTAHHA CTpaxy ¥ OOypeHHS MOXYThb OyTH BHKOPHUCTaH1 MJIS MaHITYJISIIHA
y Mmemianpoctopi [4]. Lls npobiemarrka cTae 0COOJMBO TOCTPOIO B YMOBaxX BIMHH,
1H(OpMAaIITHUX KaMITaHIi 1 COlalbHOT MOISIpHU3aLlli.

TengeHuiss A0 KIMOBOCTI M MiHIMI3AIIl CHUHTAKCUYHUX YCKIIAJIHEHb MOXKE
HETaTUBHO BIUIMHYTH HA SKICTh QHAIITHYHUX >KaHpiB. lle 3arpoxkye 3HMKEHHSIM
IHTEJIEKTYyaJIbHOTO PIBHS HOBUHHUX JUCKYCIH 1 TOBEPXHEBUM CIIPUIHATTAM BaXKJIMBUX
TEM.

H. lymapoBa Ta I[. MapuHeHKO momepeaKaoTh, IO HaAMIpHE 30JIMKEHHS
MeJIIHHOT MOBH 3 MOBOIO COIMEPEK MOKE 3pyHHYBATH JOBTY TPATUIIIO YKPATHCHKOT
KYPHAJIICTCHKOI JJAKOHIYHOCT1, CTPYKTYPHOCTI i1 HOpMaTUBHOCTI [1].

O3HaueHi BUKIMKU MOTPEOYIOTh aKTUBHOI ISNIBHOCTI, 30KpeMa:

— MABUIIICHHS ME1arpaMOTHOCTI KYPHAIICTIB 1 CHCTEMaTHYHUNA (PaKTYEKIHT;

— pO3pOOJIEHHS 4YITKMX peJaKliMHUX CTaHAapTiB poboTtu 3 1H(]opmarliero
13 COLIMEPEIK;

— 3aITPOBAKCHHS MOJYJIIB 3 uudpoBoi CTHIICTUKHA B MeXKax
OIl C7 Kypnanicmuxka,

— MATpUMKa OaJTaHCy MiX €MOIIIMHICTIO i Tpo(eciitHOI0 HEUTPaTBHICTIO;

— MOHITOPUHT CTHJILOBUX 3MiH 1 TIOCTIHHE OHOBJICHHS HOPM peaaKIiiHOI
TTOJTITHKH.

VY 11bOMy KOHTEKCTI BapTo 3rajatu n1yMKy [. Mynpoi, sika cTBepaxKye, o Hudposi
1aThopMu MOXKYTh OyTH HE 3arP03010, 2 IHCTPYMEHTOM PO3BUTKY JKYPHAIIICTUKH, aJIe
JUIIE 32 YMOBH, IO peAakilii 30epiraTuMyTh mpodeciiiHi CTaHIapPTH Ta KPUTUIHO
CTaBUTUMYTHCS JIO TEXHOJIOTIMHUX 3MiH [2].

OTtxe, TpancopMallis CTHILOBUX HOPM YKPAiHChKUX HOBUHHHUX TEKCTIB HE € aHl
BHIAJIKOBHM, aHI TOBEPXHEBUM sBHUIIEM. lle cHCTEeMHUH MpoIec, IO OXOIUIIOE
JIEKCUYHUN, CHHTAKCUYHHM, )KaHPOBUH Ta AUCKypCUBHUH piBHI MeniamoBH. [{udposi
maT@opMu CTBOPUJIM HOBE KOMYHIKAI[IHHE CepeloBHUILE, Y SKOMY IHTCHCHUBHICTh
B3a€MO/I11, AITOPUTMIYHICTH Ta EMOIIMHICTH CTAJIM OCHOBHUMHU PETYJISTOPAMH CTHIIIO.

IIpoTe came 3apa3 mepes >KypHATICTCHKOI CIUIBHOTOK CTOITh CTpPaTEriuHe
3aBAaHHS — 30eperty MpoQeciiHICTh, TOYHICTh 1 MOBHY KYJIBTYPY B YMOBaX CTPIMKOIi
uudposoi auHamiku. HoBi mudpoBi KOAEKCH HE MAIOTh BUTICHITH >KYPHATICTCBKI
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CTaHJApTH; HaBIIaK¥, BOHU IOBHHHI JOIOBHIOBATH iX, 3a0€3MEYYOYHM Cy4YacHICTh,
JOCTYITHICTD 1 BOJHOYAC BiJIMOBIATBHICTh HOBUHHOTO JAUCKYPCY.
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AHAJII3 JIIHTBICTUYHUX OCOBJUBOCTEM
HOJITUYHUX TEKCTIB

Hoaimyxk Jlrogmuiia,
K.m.H., noneHT kadeapu aHTNChKO1 (Bi0JIOTIi Ta MepeKiIaTy
XKutomupcrekuii AepxaBHuil yHiBepcuTeT iM.[Bana ®Opanka

Hymkap Tersna,
K.m.H., nonieHT kadeapu aHTTCHKO1 (iT0JIOTi Ta MepeKiIaTy
XKutomupcrekuii AepxaBHuil yHiBepcuteT iM.[Bana ®@panka

Cy4JacHi aHIJIOMOBHI TOJITUYHI TEKCTH BIJIOOpa)kar0Th aKTyaJibHI COLaJIbHO-
MOJIITUYHI, €KOHOMIYHI Ta 1HIII npobseMu. Takl TEKCTH B1IOOPaKarOTh TUCKYPCUBHI
MPAKTUKX HOCIIB MOBH, BKJIFOUAIOUU iXH1 CBITOIVISI/IHI, TICUXOJIOTIYHI Ta JIHTBICTUYHI
ocoOnmuBocTi. OCHOBHA MeTa TaKUX TEKCTIB - JIOHECTH aKTyallbHY 1H(pOpMaIIiio,
CHOpsMOBaHY Ha (QOpPMYBaHHS CBIIOMOCTI Ta CTUMYJIOBAaHHS aKTHUBHOCTI
IPOMaJICHKOCTI.

[TonmiTH4HI MPOMOBM MOYKHA BBa)KaTu CIPABKHBOK YCHOIO KOMYHIKAIIE€IO, /1€
BaXUIMBUMHU € CHUCTEMATUYHICTb MOBH, PIBEHb CIOHTAHHOCTI Ta 3aBEPLIEHOCTI,
TeMaTHU4Ha 3B'SI3HICTh 1 3pO3YMUTICTh i ciiyxadiB. OHaK, He BapTo 3a0yBaru, IO
YCHIIIHICTh KOMYHIKAI[ll 3aBKIM 3aJICKUTh Bl MO3ULINA YYACHHUKIB CIUIKYBaHHS.
IcTopis JocHimKeHHs MOMITUYHOI KOMYHIKAIli MPOMIIIIa KIIbKa CTaAlldl PO3BUTKY: BiJ
aHaiizy i K o0'€KTa CTHJIICTMYHUX a00 PUTOPUYHUX MOCTIIKEHb 10 BH3HAHHSA
MOJIITUYHOT JIIHTBICTUKHM SIK OKpeMOl HayKoBOi qucuuiuiinu. [lepekian momiTHYHUX
TEKCTIB BOJIOJI€ YHIKAJIbHUMHU JIIHTBOIIPArMaTUYHUMH XapaKTEPUCTUKAMU, aJI)KE BOHU
4acTo CIyXaTh 3acO00M BHUPaXEHHsS BIIAJ, MEPEKOHAHb Ta B3AEMOBIIHOCHH MIXK
nepxasamu| 1, ¢.35].

CydacHa moJliTH9YHa MOBa BUKOHY€E POJIb HE JIUIIIE 3aCO0Y ISl OTMKCY MOTITHYHUX
SIBUIII, aJi¢ 1 € aKTUBHUM 1HCTPYMEHTOM iX KOHCTPYIOBaHHA. Y TOJITOJNOTIi HaOupae
MOIIMPEHHS MAX1]I, SIKAWA PO3TIISIa€ MOBY HE TUIBKH SIK 3aC10 BIATBOPEHHS MOJITUYHOT
peasbHOCTI, ajie i K IHCTPYMEHT 11 (hOpMyBaHHS.

[TomiTuuHa KOMYyHIKallisi BHW3HA4Ya€ BCl TpollecH Tmepenadi iHopmarii, sKi
B1IOYBalOThCSI B MeEXaX TMOJMITHYHOTO TMOJs. Y I[bOMY KOHTEKCTI KOMYHIKAIlis
B110yBa€THCS 3a JI0MOMOTOI0 BepOaIbHUX Ta HEBEpOATbHUX 3aC001B, TAKUX K CIIOBA,
XKecTu, MiMiKa. MoBa € Ba)XJIMBUM 3ac000M OOMiHY 1H(OpMAIlIE€I0 Ta BU3HAYAETHCS
KYJITYPHUMHU TPAAMILISIMU KOXKHOT HAI[IOHAJIBHOI CIIIJIBHOTH.

JIiHTBICTUYHA TMOJITHKA B3a€EMOAIE 3 TMOMITUYHUMH TPOIECAMHU, CHPUSIIOUU
(hopMyBaHHIO Ta PO3YMIHHIO MOJITUYHOI PEAJIbHOCTI uepe3 MOBHI 3acobu. KoxkHe
BHCJIOBJIIOBaHHS B KOMYHIKAI[ll MOYX€E BUKJIMKATH MEBHUN KOMYHIKaTUBHUN €(EKT Ha
oTpuMyBada abo ciyxada. Lleil eexT 3anexuTh BiJ 3MICTy BHCIIOBIIIOBaHHS, HOTO
MOBHO1 ()OpMHU, a TAKOXK BiJI YSBJICHB 1 CTaBIIEHHS CIIIBPO3MOBHUKA JI0 HABKOJIHUIITHHOTO
cBiTy. CyCniabHO-TIOMITUYHA JIEKCUKA BUSHAYAETHCS K PI3HOMaHITHUHN HaO1p CIIB, sIKi
COITIOJTIHTBICTUYHO 00'€THAHI B OJIMH TOTIK BepOami3alii moaii Ta sSIBUII ASP>KaBHOTO
Ta TPOMAJICBKOTO KHUTTSA [2, ¢.36].
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[Ipobnema mparmMaTU4HOi aaeKBATHOCTI B MEPEKIIaJll TMOJSITae y BIATBOPEHHI HE
JUIIEe TOYHOTO JIEKCMYHOTO 3MICTY BHXIJHOTO TEKCTY, ane W 30epekeHHl HOro
MEepBICHOI KOMYHIKaTUBHO1 (PyHKIIIT Ta HaMmipiB aBTOpa B KOHTEKCTI KyJIbTypHd MOBHU
nepeknany. lle Bumarae Bim mepekiagada TIHOOKOTO PO3YMIHHS COIIAIbHUX,
KyJbTYPHUX Ta KOHTEKCTyaJbHHX acCleKTIB 000X MOB, HI00 3a0€3MeUYUTH HaJEe)KHE
CIOPUMHATTS TEPEKIaJCHOT0 TEKCTy UIIbOBOIO ayauTopiero. BiamoimHo 10 A.
HoiiGepra, 11e muTaHHs MOXKHA PO3MNIAATH Yepe3 THUMI3allll0 TEKCTIB, SKa BKIIOYAE
YOTHPU OCHOBHI TUIIM Ta BIAMOBIIHI MAXOIU J0 MEPEKIady.

[Tepiuii THUTT TEKCTIB OPIEHTOBAHMM Ha 3arajbHI MOTPEOM Ta IHTEPECH ayIUuTOPii
SK y BHUXIJIHIM, Tak 1 B IIJIbOBIM MOBI. [IpuknagamMu Takux TEKCTIB € pPEKJIaMHI
MaTepiaau Ta HayKOBO-TE€XHIYHI POOOTH.

Jpyruii TUII TEKCTIB BPaxoBY€ OCOOJMBOCTI Ta IMO3aMOBHI 3HAHHS ayIUTOPIi, sKa
BUKOPHUCTOBYE BHXITHY MOBY. Jl0 I1bOTO THINy Halexarb Ipeca, 3aKOHOAaBul
JIOKYMEHTH Ta TEKCTU Ha CYCIJIbHO-TIOIITUYHY 200 €eKOHOMIYHY TEMaTHKY.

TpeTiii TUI TEKCTIB OXOIUTIOE XYAOXKHIO JIITeparypy, fKa, 3 OJHOro OOKY,
BijloOpaxkae HalllOHAJIbHI 0COOJMBOCTI, a 3 1HIIOTO — 0a3y€e€ThCsl HA YHIBEPCATbHUX
JIOACHKUX IIIHHOCTSX Ta IHTEpecax.

YeTBepTHii TUIT TEKCTIB CTBOPIOETHCS CHEIIANBHO JUIS TIEPEKIIaay 3 YpaxyBaHHIM
noTped 1 0COOMMBOCTEHN PEIUIIEHTIB MOBHU MEPEKiIady, HANpUKIad, aJanToBaHa
JiTeparypa Jjisi BUBUCHHS 1HO3€MHOI MOBH.

Kosken Tur TekcTy norpedye CBO€I cTparerii nepekiiaay 3 ypaxyBaHHSIM CTBOPEHHS
nparMaTuyHuX BigHOCHH. [IpoTe HEOOXiMHICTH 3MIH Yy OpPUTIHAJIBHOMY TEKCTI,
MOB'A3aHUX 3 MOr0 MparMaTUYHOIO aJ1anTalli€l, HeMUHYYa.

AHIJIOMOBHI TOJIITUYHI TEKCTH XapaKTEPU3YIOThCA CKIAAHICTIO, OCKUIBKY Ha HUX
BIUTMBAIOTH KYJIBTYPa, 1ICTOPIsI Ta MOJITUYHA CUCTEMA, 1110 BITOOPAkKAETHCS HA MOBHUX
3aco0ax 1 CTpyKTypi TeKCTiB. Pi3H1 (hakTOpH yCKIIATIHIOIOTH 11l TEKCTH, BUMATrarO4H BiT
yuTaya NIMOOKOTO PO3YMIHHS MOMITUYHUX MPOLECIB 1 KYIBTYPHOTO KOHTEKCTY, IO
noTpelye 3HAYHOTO yacy Ta aHamizy [3, c.85].

KpiM TOr0, MOMITHYHI TPOMOBH MUY ThCS KOMaH 1010 NpOo(eCiitHMX criupanTepis,
Kl HaBYEHl BHUKOPUCTOBYBaTHM TNIE€PEKOHJMBY MoBy. IlomiThuHa mnpomoBa He
00OB'SA3KOBO € YCIIIIHOK, TOMY IO BOHA MpaBAWBa; CKOpille, BOHA MOXe OyTu
MPE3EHTAll€r0 apryMeHTiB. [lepen BubopaMu BUTOIOLTYIOTh Pi3HI TPOMOBH, SIKI TAKOXK
MOKHA Ha3BaTH ariTalifHUMK, OCOOJIMBO HA MITHHIaX 1 Mij 4ac BUOOPUYMX KaMITaHIN
[2, c.52]. TlonmiTnuHa mMpoMOBa € TEKCTOM, PE3YJAbTaTOM 1 MPOIECOM, SIKHA MOXKHA
BUTOJIONTYBaTH B YCHiM ab00 MHCbMOBIH (HopmMi.

[Iparmatuka AOCHIHKYE BUKOPUCTAHHS MOBH B KOHKPETHHUX KOMYHIKAaTHBHHX
KOHTEKCTaX a00 CHUTYyallisiX, BpPaXOBYIOUM TOBIJOMJICHHS, SIKE TMEpeaacThcs, ado
MOBJICHHEBUHM aKT, [0 BUKOHYETHCS, YIACHUKIB KOMYHIKallii, iXHI HaMIpH Ta 3HaHHS
Mpo CBIT, a TAKOX iXHIA BIUIMB Ha B3aeMOjil0. BoHa TakoX po3misgae Te, IO
BBAKAETHCS OYECBUIHUM y KOHTEKCTI, BUCHOBKH, SIKI POOJISATHCS HAa OCHOBI IIOTO
KOHTEKCTYy, 3a JIOTIOMOTOI0 CKa3aHOTO YM HeCKa3aHoro. bararo mMmomiTukiB He
YCBIIOMJTIOIOTh 3B'SI30K MIXK CKa3aHUM, I1JIKQ3aHUM 1 JII€10, 10 MEPEIAcThCcs dyepe3
CKazaHe. Y JOCJIIIPKeHH1 TOJIITUYHOT TPOMOBH TE€OP1si MOBJIECHHEBUX aKTIB € KJIIFOUOBOIO
1S aHanizy [4, ¢.8].
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[TomiTnuHa puUTOpHKA € SCKpPAaBUM TIPOSBOM MOBHOTO BHPAXCHHS, SIKE
XapaKTePU3YETHCS HE JIUIIIE CTATyCOM Ta POJIII0 MOBHOI MOBEAIHKM TOJITUKIB, aje U
BIJIMTOBITHICTIO HOpMaM o(iriitHoT koMmyHikarlii. BoHa BukoHye pi3Hi (YyHKIIi1, 30KpeMa
PETYIISTHBHY, Mi3HABAJIbHY Ta KOHCTPYKTHUBHY, CIIPUSIOUN (POpMYBaHHIO TPOMAJICHKO1
IYMKH 1 Ma€ CBOIO Clielin(iyHy TEMaTUYHY CIIPSIMOBAHICTb.

Kiio4oBUM MOHATTAM y TOJITHYHIA JIHTBICTULI € MONITUYHUNA TUCKYPC, SIKUN
ABIIIE COO0I0 OCOONMMBUI BUJ JUCKYPCY, CIIPSIMOBAaHUN Ha 3M00yTTS Ta yTPUMaHHS
nomiTHYHOT Biagu. JIOCHIMKEHHS TONITUYHOTO MJWCKYPCY 30CEpEIKYEThCS Ha
BUSIBJICHHI MEXaH13MIB MOJITUYHOT KOMYHIKaIIi1 Ta JIIHTBICTUYHUX 0COOJIMBOCTEH MOBH
TOJIITHKIB, III0 BUKOPUCTOBYIOTHCS JUISl BIULTMBY Ha ayJUTOPIIO.

Po3missHyTI OCHOBH1 acCIEKTH TOJITHYHOI JIIHTBICTHUKH, 1X 3HAUCHHS B aHaIi31
MOJIITUYHOI KOMYHIKAIli Ta BIUIMB Ha (opMyBaHHS CBiAOMOCTI rpomaisiH. Lli acnektu
€ KIIFOYOBUMHU JUISI PO3YMIHHS MOJITUYHHUX TMPOIECIB Ta B3aEMOJIT MK yYYaCHUKaAMU
MOJIITUYHOTO >KUTTSI.
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CEMIOTHUKA OJATY Y KOHCTPYIOBAHHI OBPA3Y
AHHU IPOCJABHHU Y POMAHI
b. MOKAPOBCBKOI

denopusik AApuna I'puropisua
acmipanTka kadenpu QpaHiry3pkoi ¢ijgoaorii
Kapnarcekuii HalioHaTBHUM YHIBEPCUTET
imeH1 Bacung Credanuka

VY cydacHuX OUIONOTIYHMX CTYAIIX JEKOp IOCTa€ HE JIMLIE SK €CTeTUYHa
HOBEPXHsI, a K BAXKJIMBUI 1HTEpIpPETALIHUN THCTPYMEHT JUIsSl aHAI3y XYJI0KHbBOTO
oOpa3zy. Taki wmartepianbHi JAeTall $K MPUKPACH, OJST, KOJHOPOBI aKIICHTH,
OpHaMEHTHKA, BUKOHYIOTh (DYHKI1F0 CMUCIIOBUX MAapKEpIB, 110 KOAYIOTh COL[laIbHUN
CTaTyC IMEPCOHaXKa, HOro KyJbTYpHY IPUHAIEKHICTb, LIHHICHI OpIEHTUPH Ta
BHYTPIIIHI TpaHchopmarlii.

JlexopaTHBHI1 €JIEMEHTH AO3BOJISIIOTh BUSSBUTH IPUXOBaH1 HAPATUBH 1IEHTUYHOCTI,
Kl HE 3aBXIU BUpaXeHl Oe3MOoCepelHbO Ha pIBHI CIOXKETY YM IMCHXOJOTIYHOI
XapaKTEPUCTHKH, aje€ NPOYUTYIOThCSA Y Bi3yallbHO-00pa3Hiil miomuHi. Came Tomy
aHaii3 IEKOpy B JITEPATYPHOMY TEKCTI € MPOAYKTUBHUM METOJOM PEKOHCTPYKIIII 5K
30BHIIIHBOTO, TaK 1 BHYTPIIIHBOTO CBITY MEpPCOHAXA, aJPKE€ 4Yepe3 MaTeplalbHICTh
IPOSIBIISIETHCS] CUMBOJIIYHE, ICTOPUYHE Ta KYJIbTypPHE.

3a pocaimkeHHsM B.CuTioka ondr MoXHa pO3IJsAaTH SIK MapKep COLIalIbHOIO
CTaTyCy, NpOT€ BaXJIMBUM € JIOCTOBIPHMI TMEpeKiaj eJIeMEHTIB JeKOpy s
MPaBUJIILHOTO BIIITBOPEHHS 00pa3y MepcoHa)xa y TepekianHii mirepatypi [1].
IlixaBuMm € Takox morysia JK.baGiiai Ha HamloHaIbHI KOCTIOMH 1 3HAYCHHS OJIATY Y
aQpUKaHCHbKIA KyJbTypl. JlOCHIIHUK CTBEPIXKYE, IO OJAr CIYXUTh HE JIMILE
KyJbTYpHUM apTedakToMm, ajie i BaXJIMBUM IHCTPYMEHTOM JUIsl Mepeaadl CKIaaHUX
TEM Yy po3noBial ictopiil. KocTiomMu BiAirpaioTh BaXJIHBY pOJib y BHUCBITJICHHI
KPUTUYHUX THUTaHb, TAaKUX K COIlajibHAa HEPIBHICTb, MOBEJIHKA Ta PIBEHb OCBITU
nepcoHaxa [2].

JlocniKeHHsT IEKOpaLifHUX €JIEMEHTIB Y CBOIM poOOTI BUKOPUCTOBYE TaKOXK /.
Jle ®anko. Ha npuknagi obpasy iHku y poMaHax OpaTiB [OHKypiB, HOCIiTHHMIIS
MIIKPECTIOE BAXIJIUBICTh JIEKOPY Ui TMOOYJOBH >KIHOYOro oOpa3zy y poMaHax.
JlocmigHUIe HATOJIOIIYE, O KIHOYE TLI0, 03100JI€He EKOPATUBHUMHU €IEMEHTaMH,
HaOyBae 0araToPyHKIIIHHOTO 3HAYEHHS: IEKOP BOAHOYAC CIIYTY€E 3aCO00M 3BA0JICHHS,
MacKyBaHHSIM a00 MEpPEBTUICHHSM, IO MPUXOBYE Ta 00epirae, a TaKOXK CBOEPITHUM
KJIFOUEM JI0 TJIMOIIOTO Mi3HAHHS MEPCOHAXKA, aJKE Ja€ MOMIIMBICTh 3a3UPHYTH B OTO
BHyTpimmHIN cBIT [3, 20]. ['00BHUM 00’€KTOM JOCIHIKEHHSI CTAa€ ONAT Ta TyajeT
repoidi. Ogsar QyHKIIOHY€e SIK CKJIaJlHa CEMIOTMYHA CTPYKTypa: WOro 3HAYEHHS He
OOMEXY€EThCSl TepelaBaHHsAM 1H(OpMaIlli, OCKUIbKA BiH BKJIIOYEHUN Yy MIUPIINANA
KyJbTYpHUUA JUCKYpC. Y 3HAKOBOMY BHUMIpl BIH MiAJAEThCA IHTEpIpeTalii, y
KOMYHIKaTUBHOMY — CUTHAJII3Y€ MPO COLIAJIbHY HaJEKHICTh, & B CUMBOJIIYHOMY —
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BCTAHOBJIFOE 3B’S30K 13 IIHHICHUMH OpIEHTHPAMH M 17€0JIOTI€I0, YTBOPIOIOYH
“JIEKCHKOH 30BHIIIHOCTI”, 4epe3 KUl KOHCTPYIOEThCS iepcoHax [3,134].

JlekopaTuBHI MOTHBH, TOB’s3aHi 3 oOpa3zom AnHU KuiBchkoi, HaOyBaroTh
0co0mmBOi Barkm, 00 BOHU CTAlOTh MapKepamMH 1ACHTUYHOCTI, BiloOpaxkaroTh Iii
MPUHAIECKHICTh 10 Tpaauiii KuiBcbkoi Pyci Ta BomHodac ii iHTerparfito B HOBUU
KyabTypHHiA TipocTip @paniii. Oxr y xkiHOYOMy 00pasi MoCTae HE JIUIE MapKepOM
COIIAIBHOTO CTaTyCy YW KYJBTYPHUM apTedakToM, ajie il (popMor0 caMOBHpPaKEHHS.
3naTHICTh AHHM KepyBaTH BJIACHOIO PEMPE3CHTAIIEI0 Ta MpOoayMaHo (GopMyBaTu
o0pa3 yepe3 OJAr € BaXKIMBOI XapaKTEPUCTUKOIO ii mocrtaTi y pomani bapbapu
MoskapoBcbkoi. Came TOMy BTOpPKAa y pOMaHi ONUCYE €IIEMEHTU TrapJepol0y AHHH,
aKIICHTYIOYM Ha 0araTCTB1 Ta BMUIOMY IO€aHaHHI BOpaHHs. “Ha Hilt Oyna posmiura
30JI0TOM, BECUJIbHA MapyeBa CYKHs KOJIbOPY CTapOoi CIOHOBOI KicTKH. ['0soBa yBiHUaHA
koponoto [lpunniecu, npuseszenoro 3 Kuea” [4, 114]. MonapxiyHi O3HaKU Y
¢dopMyBaHH1 00pa3y ['aHHM HaroJIOUIyIOTHCS y HaBEJAECHOMY NMPUKJIAAl Yepe3 CYKHIO
BIJITIHKY CJIOHOBOT KICTKH, SIKA IOCTA€ CHMBOJIOM BUTOHYEHOCTI Ta CBITJIA, IKE T€POiHs
MOKJIMKAHA NPUBHECTH HOBOMY HapojoBl. ['ojoBHA * JeTanb (KOpoHA) Mapkye ii
MOXOJ/PKEHHSI, aJK€ KUIBChbKa KHSA31BHA BIJANOBIJAE YSBICHHIO (PpaHIy31B PO
CHOPaBXHIO NPHUHIECY 3a IXHIM MOHapXiuyHuM JagoM. Omnuc ojasary TepoiHi
CYNPOBOXKYETHCS Y pOMaH1 €JIEMEHTAaMH, OB A3aHUMU 31 CBITJIOM, IO BiJAINOBIJIA€
IMITPECIOHICTUYHOMY 3MAaJIFOBaHHIO repoini. “Benuki candipu Ha mui Ta y Byxax y
CBOIX UYHCIIEHHUX TpaHSAX BIJCBIUYBAJUCS MPOMEHSIMH BiJl O€3Ji4i CBIYOK, Tparoyuu
OJIJaKUTHUMU B1I0OJIMCKaMU Ha O1UTOCHIXKHIHN IIKipi 1 BiATIHAOYM ovi. J[0Bri Ta mupoki
PYKaBU CyKHi NMPUXOBYBald PyKH, B skMX 'aHHa Tpumana o6pa3 Bboxkoi Marepi. II
IUTSAYa 1KOHA, MojapoBaHa O0aThbKaMHM Ha XpEIIeHHS, 3aBxau Oyna 3 Hew” [4, 115].
Ikona BucTymae BaxxmuBUM aTpuOyToM mpuHaiexHocTi AHHU M0 KuiBchkoi Pyci,
BKa3ye Ha 1l pyChbKY 1ICHTUUHICTb 1 BAXKJIUBICTh 3B’SI3KIB 13 PIJIHUMH, BOHA BUCTYIIA€
ACKpaBUM MapKepoM “cBoro” y cueHi. OKpiM BUSBY PYCBHKOI 1IEGHTUYHOCTI T'€pOiHi,
1KOHa BHCTYIA€ BAXKJIMBUM MapKEpOM PENIriiHOI 1IEHTUYHOCTI, IO CBIAYUTH IPO
BAXKJIMBICTH PENITIMHOI CKIIaJI0BO1 Yy 00pa3i repoiHi.

OTxe, JEKOPATHBHI €IEMEHTH Ta OJST Y XyJ0KHbOMY 00pa3i AHHM KuiBcbKoi y
pomani bap6apu MoxapoBCcbKOi BUKOHYIOTh Oarato(yHKIIIiHI poJIi: BOHU € 3aC000M
CaMOBHPAXCHHSI, MAPKEPOM COIAIbHOTO CTAaTyCy Ta KyJbTYpHOI MPUHAIEKHOCTI, a
TaKOK CUMBOJIIYHUM KOJOM, 110 PO3KPUBAE BHYTPILIHINA CBIT repoini. CykHs, KOpoHa
Ta 1HII aTpUOYTH OJHOYACHO IMiAKPECIIOIOTH il MOHAPXIYHUM MPECTUK, TTOXOPKCHHS
Ta HaJIKHICTH JI0 ““CBOr0” KYJBTYpPHOTO KOJIa, TOOTO BKa3ylOTh Ha BaXJIUBICTh 3B’ SI3KY
repoini 13 KuiBchkoro Pyccio, BomHouac iHTerpyroud ii B HOBUH COLIaNbHUM 1
KyJIbTypHUN KOHTeKCT @Dpaniii. TakuM 4MHOM, OAST 1 IPUKPACU CTAIOTh BAXKIMBUM
IHCTPYMEHTOM KOHCTPYIOBAaHHS I1JEHTUYHOCTI AHHH, JO3BOJISIIOYM YWTAYEBI
MPOYUTYBATH K 30BHINIHIN BUTIIA, TaK 1 TAUOII CEHCH i1 00pa3y. ABTOpPKa y poMaHi
BUKOPUCTOBYE IMIIPECIOHICTUYHUN OMUC BOpPAHHS TEPOiHI, 110 J03BOJISE YUTAYY
JI€TANbHO YSIBUTHU Ta IHTEPIPETYBATH BAKIIMBICTD CBITJIA Y 3MaJIFOBaHH1 00pa3y AHHH.
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3B°A30K TEHAEPHUX CTEPEOTHIIIB Y
CIIPUUHSATTI )KIHOK-BIMCbKOBOCJYKBOBIIIB 3
OCOBUCTICHUMHU PUCAMHU OPIIEPIB-YOJIOBIKIB

Mupouyk Xpucrtuna BiTasuiiBHa,
BICHKOBOCITYKOO0BEIb

VY cydacHux 30poitnux Cunax YKpaiHu MUTaHHS T'eHJEPHOI PIBHOCTI BUXOIUTH 32
MeX1 HOPMATHBHUX BHMMOT 1 HaOyBa€ CTAaTyCy KPUTHYHO BaXXIMBOTO EJIEMEHTY
0o€31aTHOCTI, ©(EKTUBHOCTI B3a€EMOIi Ta CTIMKOCTI BIMNCHKOBHMX ITiAPO3/LIIB.
3pocTaHHsl yd4acTi >KIHOK y BIMCBKOBIM Ciy>k01 CTBOpIOE O0’€KTUBHY MOTpely Y
(opMyBaHHI FeHIEpHO-UyTJIIMBOI KYJIBTYpH, KA 3a0e31euye piBHI yMOBU POQeCiitHOT
peanizalii, CcHOpaBeAJUBUN PO3NOAUT CIy)KOOBUX poJied 1 BHUCOKHI piBEHb
MICUXOJIOTTYHOT Oe3neku. BupimeHHs TeHIepHUX MUTaHb Y BilICbKOBOMY CEPEIOBHIIII
€ He JHIIe eTUYHUM 3aBIaHHSIM, ajie ¥ BAXKIMBUM CTPYKTYPHUM KOMIIOHEHTOM
HalloHanbHOI Oe3neku. ITigpo3aim, y sKux 30epiratoTbCsi HEPUHKOBI yIEPEIKEHHS
Ta JUCKPUMIHALIMHI NEPEKOHAHHS, IEMOHCTPYIOTh HM)KUUW PIBEHb JIOBIPH, CIa0UTy
3rypTOBAHICTh 1 3HMKEHI MOKA3HUKH OMEPATUBHOI B3a€EMO/III, 110 MiATBEPIKY€ETHCA
JOCIIKEHHSAMU y cpepax BIMCbKOBOT IICUXOJIOTIi Ta jigepcTsa [1].

['ennepHi cTepeoTUNU y BIHCHKOBIM cdepi MaOTh KOMIUIEKCHHH XapakTep 1
MIPOSIBJISIIOTHCS HA PIBHI 1HAUBIYAIbHUX YSIBJICHB, TPYTOBUX HOPM Ta THCTUTYIIHHUX
npakTUK. BOoHM BIIMBaIOTH HA CHPUHHATTSA NpOo(deciiiHOi KOMIIETEHTHOCT! KIHOK,
(GOpMYIOTh HEpIBHI MOMJIMBOCTI B OOHOBHUX Ta YMPABIIHCHKUX POJSAX, a TaKOX
MO3HAYAIOThCSI HA XapakTepl TMOBCIKIECHHOT ciy>k00Boi B3aeMoxii. OcoOiuBO
YYTIUBUM € TIMTAHHS B3a€EMO3B’SI3KY MIK CTEPEOTHUIIaMU Ta OCOOUCTICHUMU
XapaKTEepUCTHUKaMU O(ILepIB-UOJIOBIKIB, OCKUIBKA CaMe€ KOMaHJIUMpU Ta JIJAEpH
BU3HAYAIOTh PO3MOALT 3aBJaHb, CTWJIb KEpIBHUIITBA, (popmanbHl W HedopMalbHI
npaBuja TMOBEAIHKM. barato cTepeoTumiB BHUHHUKAIOTh HE 4Yepe3 CBIIOMY
YIEPEeIKEHICTh, a Yepe3 aBTOMATHYHI KOTHITUBHI CXEMH, SIKI MIATPUMYIOTHCS
TPaIUIITHOO MOJICIUTIO CIIPUMHSTTS BIXCHKOBOT CITYKOU SIK «40J10B1401 Ipodeciin [2].

AKTyalbHICTh BHUBUCHHS I[1€1 TEMHU 3YMOBJICHA JAeAayi IIMPIIOI I1HTErpaIli€ero
Vkpainu g0 cranpaptiB HATO, ne BpaxyBaHHS TEHIEPHOI NEPCHEKTUBU
PO3IIIAIAE€ThCA SIK €JIEeMEHT NPo(deciiiHOi KOMIETEHTHOCTI BIMCHKOBOCITYKOOBIIS.
[Tizpo3ainu, MO MpaIoTh 3a IUMU CTaHAApTaMU, JEMOHCTPYIOTh BHUIIHMKA PIBEHb
e(eKTHUBHOCTI Ta BHYTPINIHbOI CTAaOUIBHOCTI, aJKe€ BIJACYTHICTb AUCKPUMIHAIIMHIX
Oap’epiB CIpusie ONTUMAIHLHOMY BHUKOPHCTAHHIO JIOJICBKHX PECypCiB, PO3BUTKY
J1AEPChKUX MOTEHIIANIB Ta PallioHAIBHOMY PO3MOALTY PYHKIIH. Y IbOMY KOHTEKCTI
MUTAHHS MOJO0JAHHS TeHEPHUX CTEPEOTHUIIIB € HE JIMILE COLIATBbHO 3HAUYIIHUM, aje i
CTpaTeriyHO HEOOX1THUM.

HocnimkeHHs: mpoBoauiiocs Ha BuOipi 3 60 odinepiB-4u0i0BiKiB, SKI MPOXOISITh
cnykOy y Tiapo3digax TakKTUYHOI JlaHKW. JIis BHU3HA4YeHHS OCOOMCTICHUX
XapaKTEPUCTUK, MOTUBALIITHUX CTPYKTYp, PIBHS 3rypPTOBAHOCTI Ta CTUIIIB JI1IEPCTBA
OyJI0 3aCTOCOBAHO CY4YacCHi CTaHJIapTU30BaHI MEeTOIUKH, 30kpeMa MLQ-5X, WEIMS
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ta GEQ, a Takok aBTOPCHKY aHKETY J1JIs BUMIPIOBAHHS PiBHSI F€HACPHUX CTEPEOTHITIB.
KomrekcHmi xapakTep TOCTIKEHHS T03BOJINB BUSBUTH HE JIUIIE 3aTAIbHANA PIBEHb
YIEPEeHKEHOCTI, aje W cruernudivyHl TMCUXOJIOTIYHI YWHHUKH, IO BH3HAYAIOTH il
IHTEHCUBHICTb.

OTpumaHi pe3yJbTaTH 3aCBIAYMIN, IO HAWUTIOMIMPEHINTAMUA CTEPEOTUIIAMH €
ySABIEHHA TIPO (I3UYHY CIIA0KICTh JKIHOK, IXHIO E€MOIMHICTh Ta HIOUTO HIDKYY
3IATHICTH A0 JifepcTBa. byno BUABIEHO 3HAUYIII KOPENALIi MK CTEPEOTHUITHICTIO Ta
ocoOucTticHuMu pucamMu oginepiB-4onoBikiB. Odillepu 3 HUZBKOI €MOIIHHOIO
PEeryJIAI€l0 Ta BHCOKOK 30BHIMIHHOK) MOTHBAIIEID JEMOHCTPYBAIU  OLIBIIT
yIHEpEIKEHE CTABJICHHS [0 >KIHOK-BICBKOBHMX, TOJl SIK BHYTPIIIHS aBTOHOMHA
MOTHBAIIISl Ta BUCOKI MOKA3HUKW TPaHCPOPMAIIIHHOIO JIJEPCTBA aCOIIIOBAIUCS 31
3HUKEHHSM PIBHS CTEPEOTHIIB. e CBITUNTD, 110 yIIepeKEHHS MalOTh IICUXOJIOT14HI
KOpEH1 Ta MOB’sI3aH1 3 0COOMCTICHOIO 3PUIICTIO M OpIEHTAIIIEI0 HA PO3BUTOK [3].

CrepeoTunu BUSBWIMCA TaKOX IOB’SI3aHUMH 31 3HIKCHHSIM 3TypTOBaHOCTI
MIIPO3AUTY Ta MOTIPIIEHHAM SIKOCTI CIy>)kKOOBHUX CTOCYHKIB. [i1p0311iau 3 BUCOKOIO
CTEPEOTUII3AIIEI0 XapaKTePU3yBaAIUCS OUTBIINM PIBHEM MI)KOCOOUCTICHOI JUCTAHIII],
MEHIIIOIO BIAKPUTICTIO KOMYHIKAIIli, @ TAKOX HEPIBHOMIPHUM PO3IO1JI0M 3aB/IaHb, 1€
KIHOK 4YacTille 3alyyald A0 ApyropsaHux ¢QyHkuid. TakuM 4YWHOM, TreHAEepHI
CTEPEOTUIIM BHUCTYINAIOTh HE JUIIE I1HAMBIAYyAJIbHOIO TO3ULIE0 odinepa, ane u
(akTOpOM, SIKMH BIJIMBAE Ha COLIAJIbHY JUHAMIKY BCI€i BIIICbKOBOI IPyIIH.

3 ormsiay Ha BHSBICHI 3aKOHOMIPHOCTI, Y pOOOTI OMMCAaHO MNPaKTHYHUN
IHCTPYMEHT — TMporpaMy TPEHIHTY II0J0 TMOJO0JIaHHA TEHJIEPHUX CTEPEOTHIIIB.
[Iporpama crpsiMmoBaHa Ha (GOpPMYBaHHS TEHAEPHOI KOMIIETEHTHOCTI O(ilepis,
PO3BUTOK €MOIITHOTO I1HTEJEKTYy, HABUYOK camopediekcii, KOHCTPYKTHUBHOI
KOMYHIKaIlli Ta 1HKJIIO3UBHOTO CTHWJIIO JIiJIepCTBA. BOHAa MICTUTH OCBITHI MOy,
IHTEpPaKTUBHI BMpPaBH, POOOTY 3 IMIUTIIUTHUMHU YCTaHOBKaMH, aHai3 CIIyKOOBHX
KEICIB Ta MOBEIIHKOBE MOJICIIOBAHHS. TPEHIHT OpiEHTOBaHUM Ha (POPMYBaHHS HOBUX
HOPM B3aeMOJIl y MiAPO3AiIaxX, 3MEHIIEHHS PIBHS yHEPEIKEHOCTI Ta MiABUILCHHS
€(hEeKTUBHOCTI CIIJIBHOI JISITBHOCTI.

Takum 9UHOM, TOCHIKEHHS IMiITBEPIUIIO, 110 BUPIMICHHS TCHACPHUX MHUTAHD Y
BIMICbKOBOMY CEpEAOBHILI € BaXJMBUM YUHHHUKOM MPOQPECIHHOrO (yHKLIOHYBaHHS
M1IPO3/1IIB, ICUXOJIOTIYHOI O€3MeKH 0COO0BOI0 CKIIaay Ta 3arajibHOi €(PeKTUBHOCTI
BIMCHKOBOTO yrpaBiiHHA. CucTeMHa poOOTa Haj MOAOJAHHSAM CTEPEOTHIIIB CIpPHSIE
PO3BUTKY SAKICHOTO JIIJIEPCTBA, 3MIIHEHHIO B3a€EMHOI JOBIPH, 3POCTAHHIO
3rypTOBAHOCTI Ta MiABUIIIEHHIO Ooe31aTHOCTI 30poitHux Cun Ykpainu.
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ICUXOJIOI'ISI OCBITHBOI AISAJIBHOCTI:
TEOPETUKO-METOJOJOITYHI TA TIPAKTUYHI
ACIIEKTH

Coaomka Enxyapna TioepiiioBuy,
KaHIUJAT TICUXOJIOTIYHUX HAYK, TOTICHT
JIBH3 «Y3xropoacekuii HallloOHaJIbHUN YHIBEPCUTET

IHocranoBka npo6aemu. OCBITHS AISUIBHICTh Y CY4aCHOMY CYCILUIBCTBI OTPEOye
MICUXOJIOTIYHOTO OCMUCJICHHS, OCKIJIbKM BOHA BH3HAYa€ PO3BUTOK KOTHITMBHUX,
EMOIIIMHHUX Ta COLIAIbHUX KOMIIETEHTHOCTEH ocoOrcToCTi. B ymoBax nudporizarii Ta
OCBITHIX pe(OopM IICHUXOJIOTIS OCBITHBOI ISUIBHOCTI CTa€ KIOUOBHUM YHUHHHUKOM
€(eKTUBHOCTI HABYAJILHOTO MTPOILIECY.

AHami3 ocTaHHiX pgociaimxkenb i myOuaikaniii. JKan Iliaxxe mnokaszas, 1o
KOTHITUBHUI PO3BUTOK IUTUHU BIIOYBA€ETHCS YEpE3 CTAlli, 1€ MUCIEHHS MOCTYIOBO
MEePEXOIUTh BiJ KOHKPETHOTO 70 abcTpakTHOrO. [[epom bpyHep nigkpecitoBaB poJib
KyJbTYpPHUX 1HCTPYMEHTIB 1 HaBYaHHS 4epe3 BIAKPUTTS, IO (HOpMy€e 3aTHICTH IO
CUMBOJIIYHOTO MUcneHHs. Jxopaxk ['epoept Mig po3poOuB coniaabHO-IICUXOJIOTTYHY
KOHIIEMIIIO «», 1€ pO3BUTOK MUCJICHHS 1 CAMOCBIIOMOCTI 3aJI€KUTh BiJl COIIaTbHOI
B3aemonii. Maprin Cenirman Ta Kpictodep Ilerepcon npencraBHUKM MO3UTHBHOI
TICUXOJIOTIi, sIKa OplEHTOBaHa Ha PO3BUTOK >KUTTECTIMKOCTI, ONTUMI3MY Ta CHUIBHUX
CTOPi1H OCOOHCTOCTI.

OCBITHE cepeloBHIIE POTISIAETHCS K MPOCTip GOPMYBaHHS HE JUIIE 3HAHB, a U
MICUXOJIOTTYHOTO OJaronoayyysi Ta KpUTUYHOTO MHUCIICHHS.

Merta crarTti. BuzHaunti ncuxoJioriyHi MexXaHI3MH OCBITHBOI JISUIBHOCTI Ta
OKPECIIUTA MpaKTUYHI HUIIXM iX 3aCTOCYBaHHS B YyMOBaX CYYacHOi OCBITHBOI
pedopmu.

OcHoBHi pe3yabratu. XKan [liaxke mpeacTaBHUK KOHCTPYKTUBICTCHKOTO MIAXOMY
pO3IJIA/IaB PO3BUTOK MUCJIEHHS K MOCIHIJOBHICTb CTaJlli KOTHITUBHOTO PO3BUTKY.
OCBITHSl IiSTBHICTh TPAKTYETHCSA K MPOIEC aKTUBHOTO KOHCTPYIOBAHHS 3HaHb, 1€
Y4€Hb CaMOCTIMHO (opMye MeHTaiabHl Mojeni cBiTy. IIpakThuHe 3HAaueHHA —
CTBOPEHHS MporpaMm, IO BIiANOBIJAIOTh BIKOBUM OCOOJMBOCTAM Ta PIBHIO
KOTHITUBHOTO PO3BUTKY JITEH.

Jlxepom bpyHep B pamkax Teopii BIAKPUTOTO HABYAHHS MIAKPECIIOBAB POJIb
BiIKpuTOoro HaByaHHs (discovery learning), e yuH1 caMmi 3HAXOIATh 3HAHHS 4Yepe3
JOCIIKEHHS Ta eKcrepuMeHTr. OCBITHS NSUTBHICTD Y IIbOMY KOHTEKCTI — I1€ MPOTIEC
MOIIYKY, a HE MAacHUBHOTO 3acBO€HHs. l[IpakThuyHe 3HAYEHHS — BHUKOPUCTAHHS
MPOOJIEMHO-OPIEHTOBAHOTO HABYAHHSI, POEKTHOT pOOOTH, IHTEPAKTUBHUX METO/IB.

Anb0Oept banaypa B Teopii COIlaJIbHOIO HaBYaHHS [IOBIB, 110 HaBYaHHS
B1IOYBAa€ThCSl Yepe3 CIOCTEPEKEHHs, MOJCIIOBaHHS Ta HaciiayBaHHs. OCBITHS
TUSJIBHICTh  BKJIIOYA€ COILIAJIbHE TMIAKPIIUICHHS, POJbOBI MOJENII Ta TPYyHOBY
B3aemMoiit0. [IpakTUUHE 3HAYEHHS] — HACTABHUIITBO, POJIbOBI ITPH, TPYIIOBI MPOEKTH,
MO3UTHUBHE MiAKPITICHHS.
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Kapn Pomxepc, mnpencraBHUK T'yMaHICTUYHOI IICHXOJIOTII HaroJionlyBaB Ha
BaYKJIMBOCTI 0COOMCTICHO-OP1EHTOBAHOTO HABYAHHS, /1€ YUCHb € aKTHBHUM Cy0’ €KTOM,
a He 00’€KTOM MEeNaroriyHoro BIUIMBY. OCBITHS OISUIBHICTH MAa€ TPYHTYBAaTHCS Ha
noBipi, emmarii Ta migTpuMill. [lpakThuHe 3HAYEHHS — CTBOPEHHS ICHXOJIOTIYHO
0€3IMeYHOr0 CepeIOBUIIA, PO3BUTOK €MOIIIMHOTO IHTEIEKTY.

Maprin CenirMad MNpeACTaBHUK TMO3UTUBHOI TCHUXOJIOTIi PO3IJISAA€ OCBITY SIK
mpoctip s (popMyBaHHS JKATTECTIAKOCTI, ONTHMI3MY Ta CHJIBHUX CTOpPIH
ocobuctocti. OCBITHS MISUIBHICTD Ma€ CHPHUSATH PO3BUTKY EMOIIMHOI peryJsii,
criBopari Ta camopeduekcii. [IpakTuune 3Ha4EHHS — 1HTErpaIlisi IporpaM PoO3BUTKY
KUTTECTIMKOCTI, MO3UTUBHOTO MUCJICHHS Ta COI1aJIbHUX HABUYOK.

I'oBapn ["apaHep mpesicTaBHUK KOTHITUBHOT MCUXOJIOTIT PO3BUTKY 3alpOIIOHYBaB
KOHIICTII[I}0 MHOXKMHHMX 1HTeNeKTiB (linguistic, logical-mathematical, musical, bodily-
kinesthetic, spatial, interpersonal, intrapersonal, naturalistic). OCBITHS isJIbHICTh Ma€e
BpPaxoOBYBaTH PI3HI TUMH IHTEJIEKTY Ta 1HAWBIAyalibHI CTWJI1 HaB4YaHHS. [IpakTuune
3HAYEHHA — AU(EepeHIIioBaHEe HAaBYaHHS, IHANBIAYaJIbHI TPAEKTOPII PO3BUTKY.

OCHOBHUMH KOMIIOHEHTAMHU OCBITHBOI JISUIBHOCTI € MOTHUBAIIMHIM, KOTHITUBHHM,
€MOILIIIHO-BOJIBOBHUH Ta coLlaJIbHUI. MOTHBAIIMHUNA KOMIOHEHT OCBITHHOI J1SUILHOCTL
pO3TJIsiia€ BHYTPIIIHIO MOTUBAIlIIO: MPArHEHHs 0 Mi3HAHHA, IHTEpPEC 0 HaBYAHHS,
3a/I0BOJICHHS BiJl Mpolecy. 30BHIIIHSA MOTHBALlisl: OI[IHKH, COIllaJbHE CXBAJICHHS,
MaiOyTH1 npodeciitHi nepcnektuBr. CydacHi TEHACHI] 3aCBIAYYIOTh MEPEX1] Bij
30BHIIIHBOI MOTHUBAIIIiT 10 BHYTPIIITHBOT YEPE3 BUKOPUCTAHHS IHTEPAKTUBHUX METO/IIB,
reiimidikaiii, npoexkTHoi pobotu. Hampukian, 3acTocyBaHHS — MPOOJIEMHO-
OpPIEHTOBAHOTO HABYaHHS, J€ Y4YHI caml HIYKalOTh PIIICHHS, M0 MIABUILYE iXHIO
3QTy4YEHICTb.

KoruiTuBHMII KOMIIOHEHT mepeadavyae PO3BUTOK JIOTIYHOTO, KPUTHYHOTO,
a0CTpaKTHOTO, TBOPYOTO MUCIICHHS. METaKOTHITUBHI CTpaTerii — yMIHHS TIJIaHYBaTH,
KOHTPOJIIOBaTM Ta OLIHIOBAaTHM BJIACHE HaBuYaHHs. [IpakTW4yHI 1HCTPYMEHTH
KOTHITUBHOTO KOMITOHEHTY — BUKOPUCTaHHS KapT 3HaHb, IHTEPAKTUBHUX ILIAT(HOPM,
nudepeHIiioBaHuX 3aBAaHb (HATPUKJIIAJ] KOHIIEIIISI MHOKUHHUX 1HTEIEKTIB ['oBapaa
["apauepa, sxa 103BOJIsI€E BpAaXOBYBATH P13HI KOTHITUBHI CTHIII YUHIB).

EMO1111iHO-BOJIbOBUI KOMITOHEHT PEMPE3CHTYE EMOLIMHY PETYJIALI0 — 3AaTHICTb
YOPaBJISTH €EMOIISIMU Y TPOIIEC] HABUYAHHS;, CTPECOCTIUKICTh — OPMYBaHHS HABUYOK
MOJI0JIaHHS TPYJHOIIIB, ajamnTailis A0 3MIH, BOJBOBI SIKOCTI — CaMOKOHTPOJb,
HAIOJICTJIIUBICTD, 3JaTHICTh JIOBOJAWTH CIpaBy 10 KiHIM. Hampukian BUKOpHUCTaHHS
apT-Tepamnii Ta QoTorepamnii I PO3BUTKY €MOIIMHOI cepu Yy4HIB, 3HWKEHHS
TPUBOKHOCTI Ta MIBUIIEHHS CAMOOIIIHKH.

CorianbHUil KOMIIOHEHT 3yMOBJICHHM PO3BUTKOM KOMYHIKATUBHUX HABHUYOK, a
came YMIiHHS CITyXaTd, BUCJIOBIIIOBATH IyMKH, apTyMEHTyBaTH noswuilito. CriBmparis,
rpynoBa po0OOTa, HACTABHHIITBO, KOJICKTUBHI TPOEKTH Ta COIllajlbHE HAaBUYaHHS:
MOJICJIIOBAHHS TMOBEIIHKU Yepe3 MPUKIAIu JOpociuX 1 poBecHHKIB (A. banmaypa).
Hampuknag i"Terpailiss pojabOBUX IMOp Ta JUCKYCIA y HaBUYajJbHUN mpouec as
PO3BUTKY COLIaJIbHOT KOMIIETEHTHOCTI.

CyuacHi BUKJIMKHA OCBITHBOI MisJIBHOCTI 1€ IU(pOBi3allisl OCBITH, IHKIIO3is,
KyJbTypHa 1JICHTUYHICTb, IcuxojoriuHa Oesmneka. [{udposizailis OCBITH — BIUIUB
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OHJIAMH-TIaTGOPM Ha KOTHITUBHI Ta COLIAJIbHI MPOIeCcH; HeOOX1THICTh (hOpMyBaHHS
1u(poBOi rPaMOTHOCTI. [HKITIO31s1 — MCUXOJIOTIYHA MIATPUMKA JITeH 3 0COOIMBUMU
OCBITHIMH mMOTpeOamMu; ajanTaiis MporpaM A0 I1HAUBIAYaTbHUX MOKIUBOCTEH.
KynbprypHa iA€HTUYHICTH — IHTErpaiisi €THOMHCTEUbKHX (OpM y HaBYaHHS IJis
30epeXeHHsT HaIllloHabHOI camoOyTHocTi. [lcmxosmoriuna Oe3meka — CTBOPCHHS
CEPEeIOBHUIIA, 1110 3aro0irae OyJIHTY Ta CIIPHUSE PO3BUTKY OCOOMCTOCTI.

[IpakTH4HI acCleKTH 3aCTOCYBAaHHS MICUXOJIOT1I OCBITHBOI MISITBHOCTI MOJIATAIOTH Y
BUKOPHUCTaHHI IHTEpPAaKTUBHUX METO1B (ITPOEKTHA AISIBHICTD, 1e0aTH, reimidikairis),
1HTerpaisa apT-Tepamii Ta ¢doroTepamnii y HaBUAJbHUM MPOIEC JIsI PO3BUTKY
eMOITIHHOT peryiamii. Takoxk 1€ MCUXOJOTIYHHMM CYINPOBIJ TEJaroriB — PO3BUTOK
npodeciifHoi peduiekcii, mpodigakTUKa eMOIIHHOTO BUTOPaHH Ta TudepeHIiiioBaHe
HAaBYaHHS — BpaxXyBaHHs 1HIUBIyaIbHUX KOTHITUBHUX CTHJIIB Ta P1BHIB PO3BUTKY.

BucnoBkmu. Ilcuxosoris oCBITHBOI IISUIBHOCTI € MIKIUCITUIUIIHAPHOIO Tajy33io,
0 MOEIHYE TEOPETHUHi JOCHiJKEHHs Ta MNPAKTUYHI iHHOBAIii. Ii PO3BUTOK
COpSIMOBAaHUM Ha MIABUIICHHS €(QEKTHUBHOCTI OCBITHIX HporpaM, (popmyBaHHS
rapMOHINHOT 0COOMCTOCTI Ta MATPUMKY MEAAroriB y mpoiect npodeciitHoi pediiekcii.
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IMCUXOTPABMA TA Il COMATUYHA CKJIAJOBA: 10
MMPOBJIEMU B3AEMO3B’SI3KY TLJIA 1 ICUXIKU B
MCUXOJIOrI'1i

®enorosa CeiTiiana CepriiBHa,
31M00yBavKa BUIIOT OCBITH 3a criemiaibHICTIO «IIcrxomoris»
HarnionansHuil yHIBEpCUTET LIUBUIBHOIO 3aXHUCTY Y KpaiHU

Ha3zapos Ouer OJiekcaHapoBuy,

KaHJIUAAT TICUXOJIOTTYHUX HAYK, Ipodecop

npodecop kadenpu NCUXOOTIi TISITHHOCTI B OCOOMBUX YMOBAX
HanionansHu#l yHIBEpCUTET IMBUIBHOIO 3aXHCTY Y KpaiHU

IcTopist mcuxosorii MICTUTH y coOl pi3HI €Tamu JOCHTIKCHHS IMOXO/KCHHS
ncuxiy”oro. [IpoGiema 3B’s13Ky MCUXIKHU Ta ii MaTepiaibHOrO cyOcTparty - Tijia, Oyia
HasBHA I1I€ B mpaisix GinocodiB mepiogy aHTUYHOCTI, GAKTHUYHO, 10 TOTO MOMEHTY
KOJIM “ricuxika” OyJia onucaHa sik KOHKPETHUN HAyKOBUM KOHCTPYKT, CYyTHICTh SKOTO
y Bi10Opa)KeHH1 OTOYYHYOro cepe/ioBHINa Ta cebe B HboMy. Jlo ¢opMyBaHHS 1IbOTO
TAyMayeHHd y poOOTax AOCHIIHUKIB TOrO 4Yacy MOKHA OyJI0 MOOAuUTH TMOHSITTS
“mymia”, 1Mo HE € TOTOKHUM KaTeropii “mcuxika”, ajge B JCSIKHX BHUIIAJKaX MOXKE
PO3TIsAaTUCHh CHHOHIMIYHO [1].

B nepion CepennboBiuus Ta HoBoro yacy, B mipkyBaHHsx P. Jlekapra, nyma ta
TII0 BOAayalduCh SIK MapajiesibHl SBUILA, MO€AHAHI HAa MaTepialbHOMY pIBHI depes
IIMIIKONOAI0HY 3anmo3y - emidi3. Takum unHOM OyB C(OpPMOBaHMN AyadiCTUUHHMA
TIOTJIST Ha B3aEMO/I10 TICUXIYHOTO 3 OPTaHI3MOM 1 BIIKPUTA AUCKYCis, KOTpa MpU3Besa
710 pO3BUTKY (Pi310J10TIT Ta BUCTYMNIIIA OJHUM 3 JKEpPET HAYKOBOT'O MCHXOJIOTTYHOTO
3HaHHA [2].

VY XX cTopiuyi B pobotax 3. @peiiia MOKHA MOOAYUTH 1/I€T0 PO T€, III0 OCHOBHUM
JOKEPEJIOM €Heprii MCUXIYHOTO € TIJIECHI MOTATH, a came Ji0ig0 (IMIyJIbe 10 JKHUTTS,
CTBOPEHHs) Ta TaHaToC (TSOKIHHS 1O pyHHYBaHHs, arpecii ta cmepti). OcTaHHE
MOHSTTS MOCTHPENIBCEKUMU aBTOpaMu OyJI0 Ha3BaHO SK “MOpTUA0” (BIJ JaT. MOTS
— cMepTh) [3].

Onuum 13 yuHiB 3. @peiina Oy B. Paiix - nociiaHuk, SKuil BBaKae€ThCs “‘0aTbKOM”
TiJIECHO-OpieHTOBaHOI ncuxoteparii. Came B. Paitxom Oysio po3po01eHO NOJ0KEeHHS
npo “M'sI30B1 MAHUUPI”, SIK1 € HAAMIPHUM TOHYCOM Y NMEBHUX JISHKAX Tija, MPUHIHUII
MOJIUTy TIJIa HA CETMEHTH Ta OMKC iX MCUXOJOTIYHOro 3MICTy. B ToMy uuchi 1 B 1ei
nepiog B 1CTOpii PO3BUTKY ICHUXOJIOTIi Ta TMCHUXOTEPANEBTUYHOI MPAKTHKU OyJI0
3aKIaIeH0 (PYHIAMEHT JJiS TOJAJBIIOT0 BHUBYEHHS TICUXIYHOTO B HEMOJUIbHIN
€IHOCTI 3 opraHi3MoM B LioMy. [launi i7ei npoaosxus A. JIoyeH, sSskuii 3anporoHyBaB
OCHOBH 010€HEpTreTUYHOTO aHaizy [4].

Ha nanuit MOMEHT y CydacHi MCUXOJIOT14HIN HAYIll ICHYIOTh JOCIIKEHHS, B IKHX
OMHCYETHCSA TICUXOJIOTTYHMM 3MICT TEBHMX KOHKPETHHX M’ SI30BHX BOJIOKOH. B ix
OCHOBI TIOKJIaZICHA 1JIes] TIPO TICKXOMOTOPHUN PO3BUTOK, HEMOAUIbHY CIIB3aJICKHICTh
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(hopMyBaHHS PYXOBHUX IMAaTEPHIB y JUTHHU 3 YTBOPEHHSAM BIJMOBIIHUX MCUXIYHUX
XapaKTepUCTHK Ha PI3HUX €Tamax 3pOCTaHHs JIOJUHH, BUHUKHEHHS 3T1THO IIHOTO
peneBaHTHUX CTPYKTyp Xapakrtepy (Bodynamic). CyTTeBUM HEIONIKOM IIHOTO
HAIpPSIMY € TIOBHA BIZICYTHICTH My OJIiKalliil eKCIIEPUMEHTATBHUX JOCIIKEHb METOTY B
HAYKOBHX BHJaHHAX. TOMy, CIUpaTUCA Ha AaHy cUCTEeMY i (OpMyBaHHS JOKa30BUX
YMOBUBOJIB HE € [OIIPHUM, a 3alpONOHOBAHWMA I1HCTPYMEHTapid MOTpelye
nepeBipky Ha e(hEeKTUBHICTD 3a TOTIOMOTOI0 EMITIPUYHUX OIIHOK [5].

CraHoMm Ha ChOTOJIHI, HAOUpae 00EPTIB HEUPOIICUXOAHAI3 - MIKIUCIIUIIIIHApHA
rajgy3b, W0 IHTErpy€e Haa0aHHS TCUXOAHAIITHUYHOI TPaauIlii 3 Cy4YaCHUMH
JOCSITHEHHSIMM HEMpOHAyK JUIsl ONUCY IICUXIYHMX TMPOLECiB, B TOMY YHCIHI, 1
aKTUBHOCTI HecBigoMoro. JlochmigHuku gaHoi TpoOJeMaTWKW, Ha Yol 13
ponoHadasibHUKOM Mapkom ColiMCOM, CTBEPKYIOTb, 1110 MO30K JIFOJUHU Ta ICUX1YHE
€ HEBIIEMHUMHU Ta TICHO TMOB’sS3aHUMHU (heHOMEHaMU. AKTUBHUU MPOTpec B JaHIN
o0nacTi 3000B’s13aHUN TOJIOBHUM YMHOM PO3BUTKY HEWPOBI3yaTi3alliiHUX METOIIB
(MPT, dMPT, EET) [8].

Hapa3i moxHa mo6aunT aMmOiITHI T1OTE3U BYUEHUX HEMPOIICUXOAHAII3Y HA KIITAJT
171ei mpo Te, 0 CHOBHUIIHHS MOXHa ‘‘34UTaTH’ 3aBASKH CKAaHYBAaHHIO aKTHUBHOCTI
TOJIOBHOT'O MO3KY JIIOJIMHU 00’ €KTUBHUMH MeTonamu aociikens (MPT, pMPT). B
JEeSKUX OIMYyOJIIKOBAaHUX Marepianax HaBiTh MPUCYTHI CIPOOHM MOPIBHSHHS MATEpPHIB
HEWPOHHOI aKTUBHOCTI MiJ 4ac CHY Ta MiJl Yyac COpHilMaHHs peasbHUX 00’€eKTiB. L1
po0OOTH, TOTPHU TXHIM €KCIIEPUMEHTATIBLHUHN XapaKTep, MATBEPKYIOTh KOHIICTIIIIO PO
TICHY B3a€MO/I1I0 TUIECHHUX 1 IICUXIYHUX MPOIECIB Ha HEWPOO10JI0TIYHOMY piBHI [6].

AKTyanbHUM Ha JaHUM MOMEHT € TaKOXX BHUBYCHHS HACIIJKIB TMEpEKUBAHHS
MICUXOTPAaBMYIOUHMX TOAIN JJI1 HEPBOBOI CHUCTEMH JtOAMHH. Bce Olnble CBITOBUX
JJEpiB TMCUXOTEPANIEBTUYHOI CIUIBHOTH MIATBEPDKYIOTh JECTPYKTHUBHUMN BIUINB
HaJIMIPHOTO J€3aIaNITUBHOIO CTPECy Ha TUIO JIFOAWHHU 3arajom, Ta il Ha HEPBOBY
cuctemy 3okpema (Ban nep Kok, JI. Ko3onino, P. Canonbcki, I1. JIein ta iH.) [7; 8;
9].

[IcuxoTpaBmMa Hapasi poO3MISIAAETBCS HUMHU BXKE HE JIMIIE SIK TCUXOJOTIYHUN
(eHoMeH, a 1 K TUIECHO 3aKpIIJIEHUM JOCB1/I, IKMI MOYXHA BUSBUTH YEPE3 COMATHYHI
CUMIITOMH, HaNpy>KEHHs, 3MIHU B IMOCTaBl YU NaTEpHAX AUXaHH [9].

B poGotax P. Canonbcki MOXHa MOOAYUTH TBEPIKEHHS NPO HETaTUBHY IO
IHTEHCUBHOI HAaIllpyrd Ha MO3KOB1 CTPYKTYpH: JACHIPUTHY JI€TreHEepalito, AePiuuT
peMieniHizailii, TPUrHiYeHH HEHPOTreHe3y Ta pOCTY KIIITHH, TOMIY€HO CMEPTh KITITHH,
3HIDKEHHsI muiactTuyHocTi [8]. Ha mymky Oaratbox aBTOpIB, II€¢ € HEPO3PUBHUM
CYMYTHUKOM MPUTHIYCHHS KOTHITUBHUX (DYHKIIIH: MOTIPIIEHHS TTaM’ SIT1, TIPUTHIYEHHS
3JIaTHOCTI JI0 KOHIEHTpallli yBaru Ta iH.

B nmesxux mxepenax MOXKHA 3HAWTH OMUC CTHUMYJIOBaHHS CTPECOBUM YHHHUKOM
HAJHUPHUKIB 3 HACTYITHUM 301JIBIIIEHHS BUPOOITKY TOPMOHY KOPTH30JIY, IKUH, y CBOIO
4yepry, 3/1aT€H MPU3BOJAUTH B HAAMIPHIA KUIBKOCTI A0 (YHKLIOHAJIBHUX MCUXIYHHX
3MiH [9].

IcHytoTh Matepianu 3a pesyiabraTamu MPT-mociimkeHb, KOTpi JEMOHCTPYIOThH
3MIHHU Y TIMOKaMITi JIFOJIeH 13 A1arH030M MOCTTPABMAaTUYHOTO CTPECOBOrO po3iamy. A
TaKOXK 3a3HAYAIOTHCSA JACCTPYKTHBHI HACIHIJIKH TEPEKUBAHHA THKKUX KUTTEBUX
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oOcTaBUH 151 3A1MCHEHHS HEMporeHe3y Ta, BIPOT1IHO SIK HACJ110K, (PyHKIIIT cenaparii
MaTEePHIB 1 BIITBOPEHHS MPOIECiB JOBroTpuBaioi nam’sri [ 10].

Taxum urHOM, IEpEKUBAHHS ICUXOTPABMYIOYO01 MOJI1i Ma€e He TUTBKU MCUXI1YHI Ta
COLIlaNbH1 HACTIAKY JUISI HACEJICHHS, a 1 MPU3BOAUTDH J0 KOHKPETHUX 010JIOTTYHUX 3MIH
B T1JI1 JIIOIMHU, IPUYMHOIO SIKUX € HEBIJl'€EMHMI 3B’ A30KOK (D13MUHOTO T4 MEHTAJIHLHOTO
KOMITOHEHTIB JIFOJICBKOTO icHYBaHHS [11].

BuBueHHs1 1aHMX MeXaHI3MiB B3a€EMO3B’SI3KY MOXKE CIPHUSITH 00’ €THAHHIO 3HAHb
PO AITOPUTMHU YTBOPEHHS IICUXOTPABMU B €IMHY JI0OKA30BY Mapagurmy, 1o B CBOIO
4epry, O3BOJUTH YAOCKOHAJIUTHU ICHYIOUl NCHXOTEPANeBTUYHI MOJENi JOIMOMOTH
0COOHCTOCTI, 110 HAOyJIa TPAaBMaTUIHOTO JOCBITY.
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JAEKAPBOHI3ALA. HPUHIIUIIN, METO/U TA
IHNEPCIIEKTUBU JOCAT'HEHHA

3axapuenko Jleonin JleoninoBuy,
acmipast
Harmionaneuuit TpancnoptHuil YHiBepcUTeT

Tuxonos s BajeHTHHOBUY
J.T.H., CTapIIAiA HAYKOBHH CITIBPOOITHUK, TOTICHT
Harmionaneuuit TpancnoptHuil YHiBepcUTeT

AHoTamiss. Y CTarTi pO3TJISHYTO TIJ00alibHy CTparterito JaekapOoHi3alii
MDKHApOJHOTO  CYJHOIUIABCTBA,  BCTAaHOBJIEHY  MIDKHApOJAHOIO  MOPCHKOIO
opranizaiiero (IMO) 3 KiHIIEBOIO METOIO IOCATHEHHS YNCTUX HYJIbOBUX BUKUIIB (Net-
Zero) no 2050 poky.

[IpoananizoBaHO OCOOJIMBOCTI PO3POOKH Ta BIPOBAIHKEHHS PETYJISATOPHHUX
meroaiB (EEXI, CII) ta ekonomiuaux mexaHizmiB (MBM) st nocsreHHst aMOITHUX
uuterr IMO, moao yucTuX HyIbOBUX BUKHUIIB (Net-Zero).

KurouoBi caoBa. MixunapoaHoi Mopcbkoi opranizaiii (IMO), aBinbTepHaTHBHE
nanuBo, Net-Zero, napaukosi raszu, EEXI, CII, GFC, MBM, nekap6oHnizariisi.

BCTYVII. He3Baxaroum Ha T€ IO, CYIHOIUIABCTO € OJHUM 3 HAHOUIbII
€KOJIOTIYHMX BHJIIB TPAHCHOPTY, MPOTE camMe BOHO BIAMOBIZA€ 3a AHTPOIOTEHHI
BUKUAMN B 00cs31 2,89 %, 1110 HaJja€ MOKIIUBICTD JIJIs1 BIPOBAIXKEHHSI HOBUX Cy4YacCHHUX
TEXHOJIOT1, iX BJIOCKOHAJICHHS Ta JocsreHHs aMOiTHux uuieit IMO. [1].

BpaxoBytoun pesynbtatu Ilapusbkoi yroau, IMO Oyino npuiHSITO MOYATKOBY
craprerito 'y 2018 pomi, a motim y sunHi 2023 OHOBJEHY BepcCito, sika MICTHJIA
’KOPCTKIIII BUMOTH , 3a00B’s3aBIIN CYJHOIUIABHY Tally3b J0 MOBHOI JeKapOoHi3allii.
JlocsTHEHHS BUMOT IMOTPe0y€e KOMITEIIKCHOTO T1IX0 1y, IO BKJIIOYA€E B ce0€ OHOBJICHHS
TexHIYHUX cTtaHaaptiB, perynstopHi metoau (EEXI, CII), exkoHOMiuHI MexaHI3MH
(MBM) Ta ekoHOMIYHI CTUMYJIH [2].

BukJiax 0CHOBHOro marepiaJgy.

s nocarennst uuier IMO BrnpoBajpkye 3axoau 0OOB’SI3KOBI 0 BUKOPHAHHS
Bumor noaatkiB Konrseniii MARPOL, a came nonatky VI

Merta nexapOoHizallii 3aKpirjieHa yepe3 MpOMIXKHI 111l B TIOPIBHSAHHI 3 0a30BUM
piBaem 2008 poky
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Taoaunsa 1.
KibKiCHI TOKa3HUKU JOCSTHCHHSI METH
TToKA3HIKH i go 2030 p. iz mo 2040 p. Kinmnera Meta
SMEHIICHHS Yucti HYyTHOBI
: >20% (nparnenuss | >70% (nparseHHs BUKIII
3arallbHUX PiYHUX o o A
T 10 30%) 10 80%)
BUKH/IIB (Net-Zero)
Byrnenesa
IHTEHCUBHICTH ( Ha
( >40% - )
TPAHCIIOPTHY
poboTy)
Yactka "3eneHoro" | >5% (mparueHHs
najimBa 10 10%) B

KopoTKOCTpOKOBI TEXHIYHI Ta onepaiiitHi 3axoau (3 2023 poky) [uist JOCSTEeHHS
L1JIeH COpsIMOBaH1 Ha MiIBUIICHHS €eHEProe(peKTUBHOCTI ICHYI0UOTO (hI0Ty

- Innexc EneproedextuBnocti Icnyrounx Cynen (EEXI - Energy Efficiency
Existing Ship Index) - ne cucrema perTuHry, BipoBapkeHa MiKHapOHOI MOPCHKOIO
opranizauiero (IMO) a1t OLIHKM eHeproepeKTUBHOCTI ICHYIOUUX CYJI€H Ta 3HUKEHHS
BUKUJIIB MAapHUKOBUX Ta3iB. BiH 0a3yeTbcsi Ha TEXHIYHUX XapaKTEPUCTHUKAX CYJIHA
(WBUAKICTB, MOTYXKHICTh ABUTYHA, 00'em). lleil TexHIyHUN cTaHIapT BUMAarae Bij
Cy/JHOBJIAaCHUKA BXKUBATH 3aXOJIIB J0 MOro JOTPUMAaHHS, SKIO CYJIHO HE BIJIMOBiIa€E
BHUMOraM, BJIACHUKHM ITOBHMHHI BXKHTH TEXHIYHUX 3aXOdIB AJd MIJABHUIIEHHS MHOTO
eHeproe(eKTUBHOCTI. HaWmomupeHimmM pilieHHIM € OOMEXEHHS TMOTY>XKHOCTI
rosioBHOrO aBuryHa (Engine Power Limitation - EPL).

Powerx*SFOCx*Capacity Factor

EEXI= ,
Capacity*Speed

ne Power - BcTaHOBJEHA MOTYXHICTh TojioBHOro nBuryHa; SFOC- nutome
cnokuBaHHs nanuBa; Capacity Factor- daxtop mnepeTBOpeHHsI sl TEpeBEICHHS
KUTBKOCTI criokuToro manuBa y BUMkuau CO;; Capasity - neaseit abo BajoBa
MICTKICTh; Speed -MBUAKICTh CYyJIHA.

®opmyna EEXI — € criiBBiJHOILIEHHSIM BUKHU/IIB 10 KOPUCHOI POOOTH.

- [loka3nuk InrencuBHocti Bukuais Byraemto (CII - Carbon Intensity Indicator):
e omepauiiHauil 3axin, BBeAeHud IMO y 2023 porr, skuili OIiHIOE (aKTUUHY
eHeproe(peKTUBHICTh cynHa mia 4ac Moro ekcrutyatamii [1]. CII e xirodoBuM
THCTPYMEHTOM JIsl TOCATHEHHSI KOPOTKOCTPOKOBUX Iiyierd Ctparerii nekapOoHi3altii
IMO

__Mass of CO2 Emissions

CII

DistancexCapacity
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ne Mass of CO2 Emissions — e maca BukuaiB CO2; Distance — mpoiiieHa
BijcTanb; Capacity -BaHTaKOMIAHOMHICTb.

Cynna otpumytoth peiituaru Bim A (BiaminHO) 10 E (HeedexktuBHo). CymHa 3
peittuarom D mpoTsarom Tpeox pokiB abo E moBuHHI po3poOUTH KOPpUTYBaAIbHUH IIJIaH
y pamkax Ilnany ynpasninasa eneproedextuHicTio cynna (SEEMP Part I11) [3].

SEEMP Part I1I (Ship Energy Efficiency Management Plan): Jletanizye tpupiunuit
TJIaH YIPaBIIiHHS eHepProe(EeKTUBHICTIO IS JOCATHEHHS HeoOXinHoro pertunry CII.

CepennbocTpokoBi 3axoau (10 2027 poky) MaroTh 3a0€3MeUnTH KOpAUHAILHUN
nepexij A0 aJbTePHATUBHUX BU/IIB MaJKMBa Ta BIIHOBIIOBAIBHUX JHKEPEI €HEPTii:

JlIo cepelHbOCTPOKOBUX 3aXOJiB BIAHOCATH TexHiuHUU enemeHT (GFS) Ta
eKkoHOMIuHMM enemeHT (MBM).

- Texniunuii Enement (Goal-based Marine Fuel Standard - GFS): abo Cranaapr
CY/IHOBOTO TajiiBa, € KIIOWIBUM €JEMEHTOM Koruiekcy 3axonaiB IMO mns
nekapOoHizalii cyaHoruiaBcTBa. CaTHAApT CHOPSMOBAaHUM Ha CTUMYJIIOBAaHHS
BUPOOHUIITBA Ta BUKOPUCTAHHS «3€JICHUX» BUJIIB MajuBa ( METaHOJ, aMiaK BOJCHB)
[4]. GFS Oyne iMImieMeHTOBaHMM NUIIXOM BHECEHHs mompaBok 10 [omatky VI
KonBennii MARPOL, skuii BXe MICTUTh TIJI00abHI MpaBHiia 3amoOIiraHHs
3a0pyIHEHHIO TOBITPA 13 CYJIEH.

CyTb cranpapry

- Iligxin mns gocsrenHst metu - GFS BcTaHoBmoe moka3zHuku (goals) 1momo
MaKCUMAaJIbHO JIOIyCTUMO1 1HTEHCUBHOCTI BUKkHAiIB napHukoBux rasie (GHG Fuel
Intensity, GFI) ayis eneprii, 1110 BUKOPUCTOBY€ETbCS Ha CyAHAX.

- 3HWKEHHS IHTEHCUBHOCT1 BUKU/IiB: CTaHIapT BUMArae moCcTyIOBOTO 3HUKEHHS
CepeaHbOI 1HTEHCUBHOCTI BUKHIIB TAPHUKOBUX Tras3iB BiJ CYyJHOBOTO IajuBa 3
TUTMHOM Yacy.

- 'HyukicTh y BuOOpi nanuBa: Takuii miaxiJl CTUMYJIIO€ BIIPOBAHKEHHS 1HHOBAIIIN
Ta BUKOPUCTAHHSI aJIbTEPHATUBHUX BHJIB TajduBa (Takux sK '"3eleHuil" amiak,
METaHOJI, BOJIEHb, 010MMaIMBO a00 €NEKTPOEHEPTis), AK1 BIANOBIAAIOTH BCTAHOBICHUM
€KOJIOTTYHUM IUISIM, HE 0OMEXKYIOUH rady3b OJJHUM KOHKPETHUM PILIECHHSIM.

Otxe, GFS — 1me peryasiTopHUil MeXaHi3M, SIKUM BCTAaHOBJIIOE €KOJIOTIYHI
CTaHJIaPTH JJI1 MOPCHKOTO MAIMBA, BUMATalOuy Bijl CyTHOIIAaBHOI Tally3i mepexoay Ha
MaJMBO 3 HU3bKUM a00 HYyJIbOBUM BMICTOM NapHUKOBUX T'a3iB i1 O0POTHOU 31 3MIHOIO
KJIIMaTYy.

Exonomiunuit Enement (Market-Based Measure - MBM): bynie HaiiBaxJuBimm
IHCTpYMEHTOM i jJocarHeHHs 1iier Crparerii mekapOownizamii IMO. MBM
CIpsIMOBAaHUM Ha BUPIMICHHS TOJOBHOI MPOOJIeMU TEPEXody, a caMme, Ha 3MEHIIEHHS
I[IHOBOTO PO3PUBY MK TpPAJUIIMHUM BUKOIHUM TIAJIMBOM Ta aJTEPHATUBHUM
MaJTUBOM.

Hapasi posrisimarotees 1Ba ocHOBHI miaxoau 10 MBM: I'mo6ansuuii 36ip (Levy)
Ha Bukuau [II' abo Cucrtema Toprini Buxkumamu (ETS). Ilpote ocHOoBHUM a0o
KJIF04oBUM € came ['nobGanbuuii Byrneuesuii 36ip.

Byraenesuit 36ip (Carbon Levy) — 11e mogatok abo MHUTO, SIKe HAKIaAaEThCA HA
BUKUIM (200 €HEprito) Cy/IeH, Kl BUKOPUCTOBYIOTh TPAIULIIHE BUKOITHE MAJIUBO.
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3anpoBamkeHHss MBM e kputuuHo HeoOXimHuMm. 30ip Ha Bukumau [T Moxe
TeHEPYyBaTH 3HAYHI KOIITHU K1 MOKYTh BUKOPUCTOBYBATHUCH J1J1s:

- CTUMyJIOBaHHSA BUPOOHUIITBA Ta BHUKOPUCTAHHS 3ejeHoro namusa. lle moxke
BiIOyBaTUCh MIJISXOM MIABUINCHHS IIHA HAa TpaaMIliiiHe maauBo. 30ip IMiABUIIHUTH
KIHIIEBY BapTicTh Ma3yTy abo nusensHoro mnamuea (HFO, MGO). 3menmenss
I[IHOBOTO po3puBYy Lle 3poOuTh anbTepHATHBHE TAIHMBO (€-METAHOJ, "'3eIeHM" amiak),
AK€ € JOPOXKYMM Yy BHUPOOHMIITBI, OLbII KOHKYPEHTOCIIPOMOXXHHM TIOPIBHSHO 3
TpaauliiiHuM. CyJTHOBIACHUKUA OTPUMYIOTh (DIHAHCOBHM CTHUMYJI I1HBECTYBAaTH Y
TEXHOJIOTIYHY MOJIEpHI3aIlil0 (HaNpuKiIaa, eHeproe@ekTUuBHI TEXHOJOTii abo
BIJIHOBJIFOBAJIbHI JKepelia eHeprii) ado MmeperTH Ha JOpokKYe albTEPHATUBHE MAJIUBO,
1100 YHUKHYTH a00 3MEHIIIUTHU CIUIaTy 300py.

- IlaTpuMku nociikeHHs Ta piHAHCYBaHHS HOBUX MEPCIEKTUBHUX PO3POOOK y
chepi « 3eJICHOTO MaTrBay

- CipusiHHSL CIIpaBEJIMBOMY TIEPEXO01y B KpaiHax , 110 PO3BUBAIOTHCS [5]

Po3paxyHok ByreneBoro 300py Mo>ke rpyHTYBAaTHUCh HAa HACTYITHUX MOKa3HUKAX:

- GakTyHi BUKKUM 32 niepioA ( 3a janumu 3BiTHOCTI CII).

- O0cAry CoKMTOTr0 BUKOITHOTO MajauBa (110 KOPEIIOETHCS 3 BUKUAAMM).

- EHeprii, 1110 MICTUTBCA y CHIOKUTOMY ITaJIUBI.

3a JaHUMU EKCHEPTIB ranysl, sl €(PEeKTUBHOIO CTUMYIIOBAHHS NEPEXOAY M0
amiaKy Ta METaHOJTy, CTaBKa 300py Moske komBatucs i $100 mo $250 3a Tonny CO2
1o 2030 poky [6, 7].

Hapa3zi IMO ¢inanizye MBM, 1106 BiH Mir HaObpatu YuHHOCTI 10 2027 poKy — 11
JaTa € KpUTUYHORO JIIsl JocsreHHs amOiTHUX 1miteit 2030 ta 2040 [2]/

OnmnovacHo 13 dinamizamiero MBM, IMO nonae moiiTHYHI BUKIIUKH.

JloTpuMaHHS TPUHIUIY TJIOBOAJTHLHOTO 3aCTOCYBaHHS (HE3aJIeKHO BiJ KpaiHu
BJIACHUKA), aJie BPaXxOByBaTu (hiHAHCYBY CIPOMOXKHICTh KpaiH.Takox € moboroBaHHs
KpaiH y4acHHUIlb, 110 301p Oy/ie nepekaageHruii Ha KIHIIEBOro CIOKKBaya, 1110 Biapa3y
HEMpOMNOpI[iiHE BIUIMHE HA CKJIAJOBl EKOHOMIKM $SIKl 3ajlekaTb Bl IMIIOPTY.
HeoOxinno 3a6esneuntu 1mo6 [nobansHuit 30ip IMO He KOH(IIIKTYBaB 3 BiKe
JIOYMMU perioHaTbHUMU cxeMamu, TakuMiu sk Cuctema Toprisii Bukugamu €C (EU
ETS), sixa 3 2024 poxky NOIMMUPIOETHCA HA MOPCHKUI TpaHCTIOPT [6].

[ToniTnunuii KoHCceHcyce o0 MBM € HeoOXi1HOIO YMOBOIO il 3a0€3MeUeHHs
BUKOHaHHS cTpareriynux uuier 2030 ta 2040 poxis.

Koncantunrosi arenrctBa, Taki sk DNV ta CE Delft, mporno3ytors, 1o mnpu
craBmi 300py y $150 tomny CO2 3aranbHi BUTpaTH Ha MAJWBO Ui THUIIOBOTO
KOHTEITHEpOBO3a MOXKYTh 3POCTH, ajie 1€ 3pOCTaHHS OyJie HE3HAUHUM IOPIBHSIHO 3
KIHIIEBOIO BapTICTIO ToBapiB. Hampukiaa, 3pocTaHHS BapTOCTI JOCTABKH OJHOTO
KOHTEIHepa orfiHtoeThes B Mexkax $20 - $50, mo € MiHiMaTbHUM BIUTMBOM HA BapTiCTh
ToBapiB [8].

BucnoBok. JlocsreHHs aMmOITHMX LUIed KirodoBoro peryistopa IMO mo
BIPOBA/DKCHHIO CTpaTerii JexapOoHi3alii CyJHOIUIABHOI Taly3l 3aJeXHUTh Bij
KOMIUIEKCHOTO MIIXOY /10 pO3pOOKH 1 BIIpoBaKeHHs TexHIuHuX ctanaaptie (EEXI,
CII, GFS) Ta ekonomicunux ctumyniB (MBM). Ceoeuacne BnpoBamxeHHss GFS ta
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MBM, 1o OyayTh 3abecniedyBaTu (piHAHCOBHUH Ta TEXHOJIOTTYHUHN MEPEXiJl y NaTuBHIM
0a3i, € HEOOX1THIM €JIEMEHTOM JOCITEeHHS YCIIXY CTapTerTii.
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