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ARCHITECTURE AND URBAN PLANNING
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

THUITOJIOI'TS OB’€EKTIB JAHAIIA®THOI
APXITEKTYPHU TA IU3AUHY. PAKTOPH, IO
BIIJIUBAIOTH HA IX ®OPMYBAHHS

BortinoB MakcuM AJjieKOBHY,

KaHIHUJIAT apXiTeKTypH, AOIEHT, AoneHT Kadgeapu OAII
XapkiBcekuit Harionansuuii YHiBepcuter Micbkoro ['ociomapcTsa
imeni O. M. bekertoBa

IHaBaoBuu Mapis OsekciiBHa

cryneHTka 2-ro kypcy HHI AM/I

XapkiBcekuii Harionaneuuii YHiBepcurer Micbkoro ['ocniogapctsa
imeH1 O. M. bekeroBa

JlangmadTHa apxiTekTypa SIK CaMOCTIHHA Taly3b apXITEKTYpHOi MisSUTbHOCTI
ciupsiMoBaHa Ha (OPMYBAaHHS BIAKPUTHX MPOCTOPIB 13 ypaxyBaHHSM MPUPOJTHHUX
KOMITIOHEHTIB,  ()YHKIIOHAJBbHUX  TMPOILECIB  Ta  XYJ0KHHO-KOMIO3UIIHHUX
3aKOHOMIpHOCTEH. Y CydacHMX ymoBax ypOanizailii, TpaHchopMallii MpUpOIHUX
naHamadTiB Ta 3pOCTaHHS aHTPOIMOTEHHOTO HABAHTAXKEHHSI OCOOIMBOT aKTyaIbHOCTI
Ha0yBa€ MUTaHHS THUIOJIOTI] 00’€KTIB JaHAIA(THOI apXiTEKTypU Ta BU3HAYEHHS
(bakTOpiB, 10 BIUIMBAIOTH HA iX popmyBaHHs [1; 2].

AKTYanbHICTh JTOCHIJI)KEHHS 3YMOBJIEHa HEOOXIJHICTIO CTBOPEHHS IIUIICHOTO,
€KOJIOTIYHO 30aJIaHCOBAHOTO Ta (PYHKIIOHAJIBHO OPraHi30BaHOTO JaHAIA(THOTrO
cepenoBumia. [IpoGiema mosisirae y HEIOCTaTHHO CUCTEMATHU30BAHOMY TMIIXOM1 0
MPOEKTYBaHHS JIaHAMAPTHUX O0’€KTIB, 10 YacTO MPHU3BOAUTH JIO TMOPYIICHHS
B3a€EMO3B 3Ky MIK MPUPOJHUMHU yMOBamH, (YHKIIOHAJTFHUM MPU3HAYCHHAM
TEPUTOPIi Ta MPOCTOPOBOIO KOMIO3HUILIETO [2].

Tunosnorist 00’ekTiB JaHAIMIAPTHOI apXITEKTypu (POPMYETHCS 3aJEKHO BiJl
(YHKIIIOHATFHOTO TPU3HAYEHHS, MACIITAa0HOCTI Ta XapakKTepy BUKOPUCTAHHSA
teputopii. Jlo pekpeariinux o0’ €KTIB HaJIe)KaTh MapKu, Caju, CKBepU Ta OyIbBapw,
Kl BUKOHYIOTH O03]I0pOBUYy, peKpealliiiHy Ta exoJyioriuHy ¢yHkiii. ['poManchki
naHamadTHI IPOCTOPU — MICHKI IJIOIT, HAOEPEKHI Ta MIIIOXiH1 30HU — BIAIrPAOTh
BAXKJIUBY POJib y (GOPMYBaHHI COLIATIBLHOI aKTUBHOCTI Ta MPOCTOPOBOI 1ICHTUYHOCTI
MICBKOT'O cepeoBUIIIA. Kurtnosi  nmanamadTHI 00’ eKTH npeACcTaBJIeHI
MPUOYTMHKOBHMH TEPUTOPISAMHU, TBOPOBHMH IIPOCTOPAMH Ta IPUBATHUMHU CaJIaMHU, 1110
3a0e3neuyoTh KOM(POPTHICTh KHUTJIOBOTO cepenoBuila. OKpemy rpyiy CTaHOBIATH
Creliali30BaHl Ta MPUPOJOOXOPOHHI 00’€KTH, 30KpeMa MeMOpiajbHI KOMILJIEKCH,
0o0TaHIYHI CajJu, 3aMIOBIIHIKY Ta HAIIOHAJLHI TTAPKH, JI€ IPIOPUTETHUM € 30€PEIKCHHS
npupoaHux JanamadTis [1; 2; 3].

®opMyBaHHS 00’€KTIB JNaHAMAPTHOT aApPXITEKTYpH BH3HAYAETHCS KOMILIEKCOM
daktopiB. [IpoBigHY poOJb BIMIrParOTh MPHUPOAHO-KIIMATHYHI (PakTOpH, 30KpeMa
KJIIMaT, penbed, IPyHTH, TIIPOJIOTIYHI YMOBH Ta ICHYIOYa POCIMHHICTh. MicTOOYTIBHI
(dakTopu MoB’s13aHi1 3 PYHKITIOHAIBHUM 30HYBaHHSM TEPUTOPIi, MITHHICTIO 320y 10BU
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Ta TPaAHCIOPTHOI CTpyKTypor. ComianbHi (akTopu BigoOpaxkarTh MNOTPEOU
KOPHUCTYBa4iB TMPOCTOPY, TOMI SK EKOHOMIiUHI (haKTOPH BHU3HAYAIOTH MOXKJIUBOCTI
peaizaliii Ta MOJAIBIIOr0 YTPUMaHHS JaHIMaPTHUX 00’€KTiB. BaximBe 3HaUCHHS
MalOTh TAaKOX €KOJIOTIUHI Ta XYJ0’KHBbO-KOMITO3HIIIMHI (pakTopH, mo 3a0e3medyoTh
CTaJIM{ PO3BUTOK TEPUTOPIii 1 popMyBaHHS rapMOHIHOTO JaHamadpTHOrO 06pasy [2;
3]

VY cydacHiit npakTuii JanamadTHOT apXiTEKTypH Bce OLTBIIOro 3HaUeHHs Ha0yBae
1HTEerpallisi TPUHIMIIB CTAJIOr0 PO3BUTKY, BUKOPUCTAHHS EKOJIOTIYHO O€3MEeUYHMX
MaTepialliB Ta BIPOBAKCHHS «3€JICHUX» TEXHOJIOT1H. Lle cripuse miaBUIIIEHHIO SKOCTI
MICBHKOTO CE€pEeIOBHINA, 3MEHIIICHHIO HETaTUBHOT'O BILUIUBY ypOaHi3allii Ta CTBOPEHHIO
KOM(OPTHUX YMOB JIJIsl )KUTTEIISIIBHOCT] HACETICHHS.

Otxe, Tunosoris 00’€kTiB JaHamadTHOT apXITEKTypH Ta aHajii3 (akTopiB ix
dbopMyBaHHS € OCHOBOIO TIpodeciiiHOl AiSIBHOCTI JaHAMmA(THOrO apXiTeKTopa Ta
HEOOX1THOIO YMOBOIO CTBOPEHHSI (DYHKIIIOHAJIBHO JOIIIBLHOTO, €KOJIOTTYHO CTIHKOTO
Ta €CTETUYHO BUPA3HOI0 JaHamadTHOro cepenopuiia (puc. 1), [2].

LNV A T <

Pucynox 1: [Ipuxnan pimeHdss KoMmGOpPTHOTO JaHAIIAQTHOTO CEpeIOBUIIIA

Cnucok Jgireparypu:

1. dpesans 1. B. JlanamadgTHa apxiTekTypa : KOHCHEKT JEKIIH JIsl CTYIEHTIB 3
KypCy I€HHOI (pOpMHU HaBUaHHS cnieniaibHoCTi 191 — ApxiTekTypa Ta MicTOOy1yBaHHS
/1. B. peBauns, I'. JI. KonteBa ; XapkiB. Hall. yH-T MiCbK. rocm-Ba iM. O. M. bekerona.
— XapkiB : XHYMI im. O. M. bekerosa, 2021. — 38 c.

2. Kpmwxkanoscbka H. 4., BotinoB M. A., CmipHoBa O. B. OcHoBu nanamadTHOi
apXITEKTypH Ta au3aiiny : miapydyHuk. XapkiB : XHYMI im. O. M. beketona, 2019.
348 c.

10
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KOMIO3ULIMHI MPUHOMU NPOEKTYBAHHSA
JIAHAINA®PTHUX OB’EKTIB

BortinoB MakcuM AJieKOBHY,

KaHIHUJIAT apXiTeKTypH, TOLEHT, AoneHT kKadgeapu OAII
XapkiBcbkuit Hamionansamii YHiBepcuter Mickkoro ['ocniogapcrsa
imeni O. M. beketoBa

BaacoBa Ipuna BiraJiiBHa,

ctynentka 1-ro kypcy HHI AM/J]

XapkiBcbkuit Hamionansunii YHiBepcuter Mickkoro ['ociogapctsa
imeH1 O. M. bekerosa

AKTyanpHICTh TEMHU. Y Cy4YaCHHUX yMOBax CTPIMKOi ypOaHi3aulii Ta 3pOCTaHHS
IIUTBHOCTI  3a0yJIOBM  OCOOJMBOTO 3HAueHHA HalOyBae (OpMyBaHHS SIKICHUX
nauamadTHIX 00’ekTiB. CaMe BOHM BUKOHYIOTh BKJIUBY €KOJIOT14HY, COIIAJIbHY Ta
€CTeTUYHY (QYHKIII B CTPYKTYpi MICTa, CHOPUSIIOYM TOKPAIICHHIO MIKPOKJIIMATY,
NICUXOEMOLIIMHOIO CTaHy JIIOJMHU Ta 3arajbHOi SKOCTI MICBKOTO CEpeloBHUIIA.
Kommo3uiiitHi npuiioMd TPOEKTYBaHHS JaHAMA(PTHUX OO0’€KTIB € OCHOBOIO
CTBOPEHHSI TapMOHINHOTO, (PYHKI[IOHAJIBHO JOIJIBHOIO Ta Bi3yaJlbHO BHUPA3HOIO
npoctopy. BoHum 3a0e3meuyioTh IUTICHICTH KOMIIO3UIllI, JIOTIYHY OpraHi3alio
MIPOCTOPY, 3pyUYHY OpPIEHTAIlIIO BiJIBIyBayiB Ta aKIEHTyBAaHHS T'OJIOBHUX E€JIEMEHTIB
naHamadry. Y cydacHOMYy JaHAIIATHOMY MPOEKTYBaHHI OCOOJMBY yBary
NPUIUISIOTE OaraToQpyHKIIIOHAIBHOCTI, 30€peKEHHIO MPUPOIHOrO CEPEeJOBHINA Ta
(dbopMyBaHHIO KOM(DOPTHUX MPOCTOPIB AJIs PI3HUX COL[IATBHUX IPYIT HACEICHHS.

JlanamadTHa KOMIIO3HUILIIST — 1I€ MUCTELTBO PO3TAIIOBYBATH Ha JaHI TEPUTOPIi
PI3HI €JIEeMEHTH AJi1 CTBOPEHHS KOM(MOPTHOIO cepeloBHUIla 3a (PYHKI1OHATbHUMH,
€KOJIOTIYHUMHU Ta €CTETUYHUM BUMOTaM. BoHa BUpakaeTbcs B PO3MIIICHHI CHOPY/I,
MaJuX apXiTeKTypHUX (OpPM, POCIUHHOCTI, BOJHUX TPHUCTPOIB, MAMJIaHYUKIB, B
oprasizailii pyxy, WieHyBaHHs TEPUTOPIi HA YACTHUHH, B POTIOPIIIIX OKPEMHX YaCTHH,
po3Mipax BCIX €JIEMEHTIB, IO BXOMASTh 10 CKJIaay JAaHOi TEpUTOPIi 1 i OCHOBHOIO
B3a€MO3B’S3Ky. [ 1]

OcHOBHI eTanu MPOEKTyBaHHA. B OCHOBHI eTamy MPOEKTYBaHHS JaHAMA(GTHUX
00’€KTIB BXOJSATh: NEPENNPOEKTHUIN aHAIII3 — BUBYEHHS MPUPOJIHUX YMOB, 1ICHYOYOI
3a0yZ0BM Ta HacaJykeHb, BHU3HAYEHHA OOMEXKEHb 1 [MOTEHILIATy TEpPUTOpIi;
(dhopMyBaHHS KOHIEIMIIi — BUOIp CTHUJIIO Ta OCHOBHUX KOMIIO3UIIIMHUX TPUHOMIB;
MJIaHyBaJlbHA KOMIO3UISL — (POPMYBaHHS ajiel, TPOCTOPIB, MEPCIIEKTUB, PO3MIIICHHS
KOMITO3UIIIITHUX IIEHTPIB y rpadiyHOMY 300paxeHH1 abo ctBopeHH1 3D mozeni; miadip

POCIIMHHOCTI Ta MaTepialiB — BUKOPUCTAHHS 3€JICHMX HACa[PKeHb 1 MaJlUuX
apXiTeKTYpHUX (GopM JUIsl MJACWIEHHS KOMIIO3MI{; pO3poOKa MPOEKTHOI
JOKyMEHTAIlll — KPECJICHHs, MOSCHIOBAJIbHI 3alMCKW; peami3aiis Ta JIOTJsun —

BUKOHAHHS POOIT Ta MOJaNbIle iXHE OOCTYyTrOByBaHHSI.
Buan 06’ exTiB manamadTHOT apXiTekTypu. [ poManaceki mpocTopu: MapKu, CKBEPH,
HabepexxHi, O6oraHiuHl canu. [IpuBaTHi 00'€eKTH: MPUOYIMHKOBI TEPUTOpIi, HadHI

11



ARCHITECTURE AND URBAN PLANNING
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

nminsaku. KomepiiiiiHi mpocTopu: TepuTopii O Oi3HEC-IEHTPIB, TOPTOBEIbHUX
00’exTiB. [H(DpacTpyKTypHI 30HU: 3€JICHI HACAKEHHS B3J0BXK JOPIT, HA TEPUTOPIi
BOK3aJIiB, a€POMOPTIB, JIIKapeHb. [2]

HeoOxiaHiCTh CTBOPEHHS €KOJIOTTYHO 30aTaHCOBAHOTO CEPENOBHINA, ypOaHizallis
Ta 3pOCTar04ye HaBaHTAKEHHS JIIOJIMHU POOJISTh aKTyaIbHUMHU KOMITO3UIIIHHI CTpaTerii
au3ainy naHamapTHUX 00’ €KTiB. [HTErpyloun yTUIiTapHl, €CTETUYHI Ta €KOJIOTI4HI
eJIeMEHTH JaHAmadTy, BOHU MPOMOHYIOTh KOMIUIEKCHE MPOCTOPOBE PO3TallyBaHHS
teputopii. KoHuemnuii cramoro po3BUTKY, BUKOPUCTaHHS IPUPOJOOPIEHTOBAHUX
pillIeHb, 3SMEHILIEHHS BTpYYaHHs B IPUPOAHI IPOIIECH Ta aJJalTallisl IPOCTOPY /10 3MIHU
KJIIMaTy € OCHOBHMMM TEMaMH CyYaCHUX TEHICHLIM JaHamapTHOro Au3aiiHy.
Exkosoriuna koMImo3uilis, 0araToIijabr0Bl 3€JeHl MPOCTOPH, 30EpEeKEHHS MPUPOTHOT
CTPYKTypu JaHAmAadTy Ta BpaxyBaHHS YHIKAJIBHOIO XapaKTepy pErioHy CTaloTh
JeaIl BaXKIUBIIINMU.

Bu3sHaueHHs CTUIIIO TUTAHYBaHHS Ta MacIITAOHUX XapaKTEPUCTHK (HOpMyBaIbHUX
€JIEMEHTIB (MaluX apXiTEeKTypHUX (HOPM, TEKOPATUBHOI CKYJIBITYPH, POCIUHHOCTI Ta
1H.); MPONOPLIOHYBAaHHS TEPUTOPIi; BUABICHHS LIEHTPY KOMIIO3MIIli, TFOJOBHHUX 1
JOPYTOpsSIHUX BiCEH; BU3HAYEHHS JAHAMIAPTHUX AKIEHTIB 1 TOUOK IXHBOTO OTJISAY;
BUKOPUCTAaHHSA KOHTPACTY, HIOAHCY i TOTOXHOCTI, psiiy (METPUYHOIO Ta PUTMIYHOIO);
HECIIO/IIBAHE PO3KPUTTA AKILICHTIB; BUSBJIEHHS TJIa Ta BUKOPUCTAHHSA OCOOJMBOCTEN
JHIAHOIT NEPCIEKTUBH.

BucnoBok. Komno3uuiiiHuii [u3aiiH € BaKJIMBUM 1HCTPYMEHTOM Uil CTBOPEHHS
€CTETUYHO MpHUBAOJMBUX Ta JIOTIYHO pPO3TAIIOBAaHUX €JIEMEHTIB JaHAmagTy.
BuxopucTtoByroun ioro, Mo>kHa BUAUIATH KIIFOUOBI KOMIIOHEHTH N€i3axy, 30epertu
IUTICHICTh KOMITO3HMIIIT Ta opraizyBartu mpoctip. [lapku Ta ckBepu MoOKHA 3pOOUTH
3aTUIIHUMHA Ta €CTETUYHO NPUBAOIUBUMH, BUKOPHUCTOBYIOUM TakKi CTparerii, sK
CUMETpIsl Ta acCUMETpis, PUTM, MaciTad, KOHTPACT, JOMIHYBaHHS Ta TOYKa 30DYy.
V3romkeHictb  KOMIO3ULIMHUX — pIIIEHh 3 OPUPOAHUMHU  OOCTaBUHAMHU  Ta
(YHKLIOHATBHUM MPU3HAYEHHSIM TEPUTOpli BIAIrpae 3HAYHWI BIJMB. Jloriuxe
BUKOPUCTAHHA KOMIO3UUIMHUX MIIX0/1B FApaHTy€ €CTETUUHY BUPA3HICTh, 3pYUYHICTh
BUKOPUCTAHHA Ta EKOJIOTIYHY JKUTTE3/IaTHICTh JaHAIIA()THUX eJIeMEHTIB. Tomy
PO3YMIHHS Ta BIPOBAHKEHHS KOMITO3UIIIMHUX KOHIEMIIN HA MPAKTHUIIl € BAXKIUBUMU
JUTsl poOOTH NaHAIA(THOTO apXiTEKTOpPA.

Cnmucok Jireparypu:
1. Konrrera I'. JI. Kommoswurtiiine popmyBaHHs TaHAIIaGTHOTO CEPETOBUIIA MICTA :
koHcrekT nekiiit. XapkiB : XHYMI im. O. M. bekerona , 2017. 70 c.
2. I'eorpa¢iuHi OCHOBH JaHAIMA(THOTO MPOEKTYBAHHS Ta AU3aiiHY : HAaBYAJIbHO-
MeroanuHuii mocionnk / Mennepenpkuii B. B., Mary3 O. B., Henminbcbka V. 1.,
ITpunerkeBuu C. C. Kam’saenp-Iloxinbepkuii @ , 2023. 234 c.
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JAEAKI YUHHUKU, AKI BUBHAYAIOTDH
JAOMIHYBAHHSA PTEROSTICHUS MELANARIUS
(COLEOPTERA, CARABIDAE) Y JIICOBHUX
EKOCUCTEMAX m. THIITPO

Kopouabos Ouexciii Borogumuposuy,
3m00yBad HayKOBOT'O CTYIEHS KaHIuaaTa 610J0TIYHUX HAYK
JIHINpOBCHKUI HAIlIOHANBHUH YHIBepcuTeT iMeHi Onecs ['onuapa

bpuragupenko Bikrop BacuiboBuu
Kannunat 610710T1YHUX HAYK, JOIEHT, JOIICHT
JIHImpOoBChKUI HalllOHATBHUHN YHIBepcuTeT iMeH1 Onecst 'oHuapa

Exonoro-gayHicTUUHI ~ JOCHIKEHHS ~ IPYHTOBO-MIJACTHIKOBOI  Me30(ayHH,
MPOBOAWIM Yy INTYYHHX peEKpealiiiHux JicoBux Oioromax M. J[HImpo mnpoTsromMm
Bereramniinux ce3oHiB 2005-2023 pokiB. OgHuM 13 HAWMACOBIIIUX BUJIIB POJAUHU
Carabidae, npeacTaBHUKH KOO CKJIaJal0Th OCHOBY T'€pIeTO0110 y OLIBIIOCTI JICOBUX
eKocucTeM, BUSIBUBCS Pterostichus (Morphnosoma) melanarius (Illiger, 1798). 1le
TpaHcnaneapkTuuHuii me3zodpin [1], uyuciaeHHUil y TpaHCPOPMOBAHUX JICOBHUX
6ioTtonax ctenoBoi 30HU Ykpainu [2]. dns P. melanarius xapakTepHe JOMIHYBaHHS Ha
JTUITHKAX 13 peKpeariiiHuM HaBaHTA)KEHHSM B YMOBax MIChKUX arjiomepaiit [3].
MexaHi3m#, 110 BIUIUBAIOThH HA TOMUPEHHS P. melanarius B €KOCUCTEMAX 13 3HAYHUM
TEXHOTEHHUM HaBaHTXEHHSM, JIOCTIPKEHI HEIOCTaTHRO Ta  MOTPEOYIOThH
MOJANBIIOrO 3’ CYBaHHS.

VY pi3HHX THMAax JICOBUX eKkocucteM ctenoBoro Ilpumninpor’s P. melanarius
BI/I3HAYA€THCS IIMPOKUMH TMOTEHLIMHOW [4] Ta peanizoBaHo0 [5] TpodiuHUMU
Himamu. Cepen 00’€KkTiB KuBJeHHS P. melanarius 3ycTpiyaloThcsi 0e3xpeOeTHi 3
pizHOIO TpodiuHOW cremianizaiieto: ¢itodaru, ¢iTo- Ta 300canpodaru, 3oodaru,
nantodaru. Bara 00’ekTiB )XKUBJICHHS Yy pallioHi P. melanarius MOXe KOJIUBATUCS BiJl
8 o moHaz 512 mr. TypyH Mae 3/1aTHICTh CIIOKUBATH 00’ €KTH, Bara Ta po3Mipu sIKUX
y JEK1JIbKa pa3iB MEPEBUIIYIOTh HOTO BJIACHI PO3MIPH.

JocnimxyBaHu# BUJT 3IaTHUM PETYIIIOBATH YUCEIBHICTh TPEICTABHUKIB IPYHTOBO-
MIJCTHIKOBOTO KOMITJIEKCY, & TAaKOX 0e3XpeOeTHUX 13 1HIMX 010TeOrOpU30HTIB [6],
SIK1 BUTIAJIKOBO ONMHSIFOTHCS HA TOBEPXHI MICTHIKY Ta IpYHTY. [loTeHIIiiiHA 31aTHICTH
TypyHa CIIOKMBATH PI3HOMAHITHUX T€0-, TEPIIETO-, XOPTO-, TAMHO- Ta JICHAPOOIOHTIB,
K1 BIPI3HAIOTBCA 32 CBOIMH MOP(O-CKOJOTTYHUMH XapaKTePUCTUKAMH, HAJA€e
P. melanarius MOXJIHMBICTh MHMPOKOTO BUOOpPY. BHUHSATOK CKIamarOTh NESIKlI BUIU
0e3xpe0eTHUX, SAKUX TYpYH YHHMKA€, OOMpAIOUM iX y HE3HauHId KUIbKOCTI JIMLIE Yy
BUIIA/IKY MOBHOI B1ICYyTHOCTI BUOOpY 340014l [5]. MOXIHBO, 11€ OB’ I3aHE 3 HASIBHICTIO
y reMoiM(pi OCTaHHIX “HENpPUEMHUX Ha cMaK’ P. melanarius XIMIYHUX PEYOBUH. Y
pe3yibTati GOpMYy€EThCS 31aTHA JO CAaMOPETYJIAILIl po3rainykeHa TpodiyHa CUCTEMA,
MIHJIMBA B YMOBaX BIUIMBY NMPUPOJIHUX Ta AHTPONOT€HHUX (aKTOPIB.
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[uxn po3BuTKy P. melanarius Moke BIIPI3HATUCS B PI3HUX THIAX €KOCHUCTEM.
VY Mexax momyJisiiid MoKe 3MIHIOBAaTHCS K TPUBATICTh MEBHUX CTaJlil OHTOTCHE3Y,
TaK 1 TPHUCTOCOBAHICTh 10 MEeBHOTO ce30Hy [7]. YV P. melanarius BUSBICHUN
(baKyJIbTaTUBHO NBOPIYHHWI JITHBRO-OCIHHIM PEIHUKI: B OJHHX MIKPOKIIMAaTHIHUX
YMOBaX MOXE CIIOCTEpIraTHCS OJHOPIYHUM BaplaHT LUKIY PO3BUTKY 3 JTUUYUHKAMH
CTapUIMX BIKIB, SIKI 3UMYIOTh, B 1HIIMX — JBOPIYHHI BapiaHT LMKIY 3 1Maro, siki
3UMYIOThH [8].

[[IBUAKICT, PO3BUTKY JIApBAILHUX CTali P. melanarius moxke OyTH YaCTHHOIO
CTpaTerii MPUCTOCYBAHHS IILOTO BUAY JIO0 ICHYBaHHS B YMOBAaX KOHKYPEHIIIi 3 1HIIUMU
BUJIaMH TYPYHIB, PO3BUTOK JIMYMHOK SKHUX TEX BiIOYBa€TbCs Yy TIPYHTI.
[TinTBEpHKEHHSIM 1IHOTO MPUITYIIEHHS MOKe OyTH 3apeecTpOBaHa Mijl 4ac IPyHTOBHUX
PO3KOIOK BIJIHOCHO HEBHUCOKA YHCEIBHICTh JUYMHOK JOCTIIPKYBAaHOIO BHUAY Y
IMTYYHUX JICOBUX ekocucTeMax M. J(Hinmpo. [IIBUAKOIIMHHICTh IOBEHUIBHUX CTamii
pO3BUTKY P. melanarius TakoX MOXE BUCTYNATH IHCTPYMEHTOM JI0 BUXUBaHHSA
TypyHa B €KOCHCTEMAaX, SIKi MJIATal0Th 3HAYHOMY aHTPOTIOTEHHOMY THUCKY. IMOBipHO,
10 BKPUTI IOCUTh M’ SKOI OOOJIOHKOIO JIMUMHKU P. melanarius, OUIbI ypa3iuBi 10
3a0pyIHEHHsSI XIMIYHUMHU CHOJYyKaMU Yy IPYHTI, HDK IMaro, Skl BiJ3HA4YarOThCA
TBEPIIIIMM XITHHOBHUM MOKPHUBOM.

Takum unHOM, P. melanarius — €KOJIOT1YHO IJIACTUYHUI MacOBUW €BPUOIOHTHUN
300dar i3 HAA3BUYANHO IIUPOKUM CIEKTPOM KUBJICHHS, SKOMY MpPHUTaMaHHUN
MYJIbTUCE30HHUHN THUIT PO3MHOKEHHSI Ta TOJI1BaApIaHTHUM KUTTEBUHN UK. MIHIUBICTD
GyHKIIOHATBHOT poii  monyndamiit  P. melanarius, pa3oM 13 MBHIKICTIO Ta
IJIACTUYHICTIO IUMKIY PO3BUTKY IOBEHUIBHMX CTaJiidi IbOTO BHUJY, IMOBIpHIIIE,
BHUCTYTAIOTh OJJHUMHU 3 TOJIOBHUX UYMHHUKIB, SIKI CHPUSIOTh BIKMBAHHIO TypyHa Y
HaJ[3BUYallHO CKJIQJHUX yMOBax OIlOTOMIB 13 3HAYHUM AaHTPOIIOTEHHHM THCKOM.
biolieHO3u TEXHOTEHHO TpaHC(HOPMOBAHUX TEPUTOPIN BII3HAUAIOTHCS 3HUKHEHHSIM
O1IBIIOCTI BUIB TYPYHIB 13 iX TPOPIUHOI Mepexi.
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Abstract.

The chemistry of derivatives of nitrogenous heterocycles attracts the attention of
chemists, since these compounds are of great scientific and practical importance. They
are used in the production of polymeric materials, dyes, drugs, insecticides, herbicides,
plant growth regulators.

However, many heterocyclic compounds are difficult to obtain, which limits their
scope. Therefore, the search for new regioselective heterocyclizations based on
available reagents is highly relevant. These reagents currently include various
adamantyl-containing compounds and amidoalkylating agents based on them.

The presence of an adamantyl fragment in the amidoalkylating agents should be
especially emphasized. Pharmacologists are well aware that the presence of such a
moiety can confer unique pharmacophore properties to compounds.

Keywords: amidoalkylating reagents, nitrogen-containing heterocycles, Schiff
bases, 1-adamantylglycine, N-acylated precursor.

Aim.

This article describes the preparation of some nitrogen-containing heterocycles
based on adamantyl-containing amidoalkylating reagents synthesized by us and
presented in [1].

Results and Discussin.
Syntheses were carried out according to standard procedures. Some of them are
given in the monograph [2].
The structure of intermediate and final products was established using IR, NMR
spectroscopy and MS spectrometry.
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The scheme shows the scheme for the synthesis of imidoalkylating reagents (6) and
(8) [1]. Treatment of (6) with dicyclohexylcarbodiimide (DCC) in dry chloroform gave
oxazolone (7) in 87% yield. Similarly, heterocycle (9) was obtained from amide (8) in
85% yield.

The following scheme shows the synthesis of heterocycle (15) from reagent (14)
[1]. The concerted alkylation proceeds by refluxing in dry toluene in the presence of
an equimolar amount of triethylamine. The yield of product (15) was 91%.
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The use of amine (16) and its homologues as components for the preparation of
Schiff bases (17) and then the N-acylated precursor (18) [1] made it possible to
synthesize seven-membered condensed lactam (19) in 49% yield.

H
Ad — + @ Ad—
NH, o NXQ

(16) (17)
CICH,COCI

0
Et;N -

Cl
Ad N
N._Ad

Cl
(19) © (18)

Of particular interest is the Schiff base (21), since it allows one to obtain hard-to-
reach heterocycles (22) in one step. The substituents on the parent amine must be
electron withdrawing groups to ensure consistent orientation during alkylation. The
yields of heterocycles (22), depending on the substituent, were 57%, 63%, and 60%,

respectively.
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The following two examples show the introduction of the pharmacophore group of
l-adamantylglycine into heterocycles (26) and (30). Yields (26) and (30), however,
were mediocre at 39% and 43%, respectively.

Ot w0 — Oy
H N
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- . (25)
CHs %
(26)
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TREASURY LIQUIDITY ACTIONS UNDER TIME-
VARYING CONFOUNDING

Jiahui Huang
Independent Research
Columbia University

Abstract

Treasury operations continuously intervene in cash and collateral flows through
actions such as intraday funding, cash concentration sweeps, repo/FX swaps, collateral
substitution, and counterparty allocation. These actions are confounded by settlement
calendars, seasonality (payroll, tax dates), market-wide liquidity regimes, and
operational frictions such as cutoffs and queue backlogs. Observational analytics can
correlate actions with outcomes like funding cost or settlement fails, but without
explicit identification checks such correlations can lead to unsafe action
recommendations during stress.

We propose LiquiTwin, a causal digital twin framework for transparent and safe
treasury decision support. LiquiTwin learns a latent intraday liquidity state from event
streams including cash movements, payment queue telemetry, settlement status, margin
calls, collateral inventory, market spread proxies, and cutoff events. These
representations are coupled to a structural causal model linking controllable levers to
outcomes such as liquidity shortfall probability, funding cost, settlement fails, and SLA
breaches. Each recommendation is accompanied by a Liquidity Trace Graph that
documents identification assumptions, overlap diagnostics, and governance
constraints. LiquiTwin implements selective abstention when identification is weak
due to poor overlap, regime shifts, missing telemetry, or suspected interference across
entities.

We define a synthetic event-driven benchmark simulating settlement queues,
stochastic inflows/outflows, margin calls, and adversarial missingness. Across stress
regimes, LiquiTwin reduces shortfall probability by 18-31% relative to competitive
baselines at comparable funding cost, while correctly abstaining during low-support
regimes where baselines exhibit unstable behavior.

1 Introduction

Treasury and liquidity management sits at the intersection of market risk,
operational risk, and regulatory governance. A treasury function must ensure
obligations settle on time, intraday and end-of-day liquidity buffers remain within
prescribed limits, and funding and collateral are allocated efficiently across entities and
counterparties. These decisions are sequential: as payments arrive and settle, positions
update; as margin calls are issued, collateral inventory changes; and as cutoffs
approach, discretionary actions become constrained.

Crucially, treasury actions are confounded by the same factors that drive outcomes.
Borrowing intraday is more likely on days with heavy outflows or delayed inflows;
collateral substitutions occur when eligibility or haircut schedules change; sweeps are
intensified near cutoffs. A predictive model trained on historical logs may infer that
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borrowing “causes’ higher cost (true) and also “causes” higher shortfall risk (spurious,
because borrowing is triggered by impending shortfall). Treating correlational
associations as causal can therefore produce unsafe recommendations, particularly
during stress when decision errors have high regret.

A governance-grade decision-support tool must disclose causal assumptions,
diagnose overlap and regime shift, quantify uncertainty and sensitivity to unobserved
shocks, and abstain when evidence does not support safe causal guidance. It must also
enforce operational and policy feasibility: counterparty exposure limits, collateral
eligibility, haircut rules, and settlement cutoffs.

LiquiTwin is designed as a causal digital twin that generates counterfactual intraday
trajectories under candidate actions and emits a trace artifact supporting human review.
This manuscript is a synthetic sample: all datasets, policies, and results are simulated
for demonstration.

2 Related Work

Liquidity risk management is traditionally supported by forecasting, scenario
analysis, and stress testing. Optimization approaches address funding allocation and
collateral optimization under constraints. More recent systems use ML for cashflow
prediction and anomaly detection in payments and settlement. These approaches
improve prediction but do not directly address the causal question of what happens if
treasury changes an action under time-varying confounding and interference across
entities.

Causal inference offers tools for sequential decision settings with time-varying
treatments, including g-methods and marginal structural models. Interference is also
relevant: an action that improves one entity’s position may worsen another’s, violating
independence assumptions. Selective prediction/deferral provides a safety mechanism
by routing uncertain cases to conservative actions or human escalation.

In regulated environments, governance requires documentation of constraints,
approvals, and data lineage. LiquiTwin’s Liquidity Trace Graph structures these
elements around each recommended action and provides a consistent audit artifact.

3 Methodology

3.1 Problem Formulation

Let X t denote observed signals at time t: entity—currency cash positions, expected
inflows/outflows from payment instructions, settlement status events, payment queue
telemetry, margin calls, collateral inventory with eligibility flags, haircut schedules,
counterparty limits, market spread proxies (e.g., overnight index swap spread), and
cutoff indicators. Let Z t denote latent intraday liquidity state capturing unobserved
settlement friction, latent operational delays, and unmeasured external shocks. Let A t
denote controllable actions, including: (i) intraday borrowing/lending (tenor €
{intraday, overnight}), (i1) cash concentration sweeps (size and timing), (ii1) collateral
substitution and allocation, and (iv) payment prioritization policy (priority weights
across queues).

Outcomes Y include intraday shortfall indicator (buffer breach at any time), end-
of-day shortfall indicator, funding cost (bps-equivalent), settlement fail rate, and SLA
breaches for high-priority payments. The objective is multi-objective: minimize
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expected funding cost and operational delay subject to shortfall probability and
constraint violations remaining below governance thresholds.

We model reporting delays and missingness as part of the data generating process:
certain telemetry feeds drop out stochastically, and settlement confirmations can arrive
late. LiquiTwin produces uncertainty estimates conditioned on these artifacts.

3.2 Event-Stream Representation Learning

LiquiTwin encodes event streams using time-gap-aware sequence models and
entity—currency graph structure. Payment instructions and settlement events form
sequences; queue snapshots provide state updates; and collateral events update the
eligibility and haircut-adjusted inventory. The latent state is computed as Z t =
f 0(X_{t-k:t}) with explicit missingness indicators and feed-health embeddings.

To align representations with causal evaluation, we assess whether Z t supports
overlap among observed action choices. In practice, we estimate propensity models
n(alZ _t) and compute support diagnostics for candidate interventions. Representation
drift is monitored via distributional tests comparing Z t across regimes and time
windows.

3.3 Structural Causal Model and Estimation

LiquiTwin specifies an SCM in which latent liquidity pressure U t and market
regime R _t influence both actions and outcomes. Actions affect outcomes through
mediators such as realized settlement speed and collateral availability. We target
counterfactual quantities E[Y | do(A_{0:T}=a {0:T})] and evaluate candidate action
sequences via g-formula style estimation combined with counterfactual simulation.

For sequential confounding, we implement a marginal structural model (MSM)
with stabilized weights computed from estimated propensities (A t|Z t, history). We
truncate weights at the 99th percentile to control variance. For robustness, we also
compute doubly robust estimates by combining MSM weighting with an outcome
model g(Y|A,Z,history).

We report sensitivity bounds for unmeasured shocks by introducing a synthetic
confounder U* that shifts both action propensity and outcomes, and we compute worst-
case bounds over a calibrated range of U* effect sizes (I' € [1, 1.5]).

3.4 Identification Checks, Interference, and Feasibility

Before recommending an action, LiquiTwin checks overlap using (i) propensity
support (min/max 7 over candidate actions), (i) effective sample size (ESS), and (ii1)
distance-to-support based on nearest-neighbor distances in Z-space. Actions failing
minimum support thresholds are removed from the feasible set.

Interference is modeled through aggregate context features capturing system-wide
cash and collateral levels. LiquiTwin flags high interference likelihood when entity-
level outcomes become strongly coupled to system aggregates beyond modeled
relationships. During high-interference windows, LiquiTwin either restricts actions to
conservative safe sets or abstains.

Feasibility constraints are encoded as executable rules. In the synthetic benchmark,
we enforce: counterparty exposure limit < 120% of baseline, eligible collateral haircut-
adjusted value > required margin, and no discretionary action after a hard cutoff time.
Constraint versions are logged in the trace graph.
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3.5 Liquidity Trace Graph

For each recommendation, LiquiTwin outputs a Liquidity Trace Graph (LTG)
recording: objective; candidate actions; constraints and pass/fail checks; identification
assumptions; overlap diagnostics (support, ESS, distance-to-support); missingness
indicators; drift test results; and sensitivity bounds. LTG also includes counterfactual
projections under 3-5 alternative actions with uncertainty intervals.

LTG is designed to be stored as a governance artifact and linked to decision logs
and incident postmortems. Because this manuscript is synthetic, LTG citations
reference a synthetic policy catalog (Appendix A).

3.6 Selective Abstention

LiquiTwin abstains when: (i) overlap fails (ESS <400 or max distance-to-support
> 1), (11) drift score exceeds a regime threshold, (iii) critical telemetry is missing (queue
feed dropout > 30% in the past hour), or (iv) interference likelihood exceeds k. When
abstaining, LiquiTwin returns: abstention reason; safe action set (maintain buffers, no
discretionary sweeps); and targeted data requests (increase queue snapshot frequency,
validate settlement confirmations, add collateral feed monitoring).

Abstention is evaluated by deferral correctness: whether abstained windows
correspond to periods where baselines show unstable performance or constraint
violations under retrospective simulation.

4 Experimental Setup

We construct an event-driven simulation of intraday treasury operations with
entities (E=8), currencies (C=3), counterparties (P=6), and a 15-minute timestep over
T=96 steps (one day). Each entity—currency has stochastic inflows/outflows generated
by a Hawkes-like arrival process with seasonality peaks near payroll and market
open/close. Settlement is modeled as a queue with stochastic service times and cutoft-
based priority shifts.

Market regime R € {Normal, MildStress, SevereStress} modulates funding
spreads, settlement reliability, and telemetry outage probability. Regime transitions
occur at random day boundaries with probability 0.12, with an adversarial mechanism
that correlates SevereStress with increased missingness and delayed settlement
confirmations.

Actions A t include: borrowing amount b_t € {0, 25, 50, 75} million (intraday),
sweep fractions_t € {0,0.25,0.5}, collateral substitution flagc t € {0,1}, and payment
prioritization mode q t € {Baseline, UrgentFirst}. Actions are subject to feasibility
constraints and cutoff times.

Parameter Value

Entities (E) 8

Currencies (C) 3 (USD/EUR/GBP)

Counterparties (P) 6

Time resolution 15 minutes (96 steps/day)

Regimes Normal / MildStress / SevereStress
Days simulated 180 (train 120/ val 30 / test 30)
Telemetry dropout (Normal) 5% of queue snapshots

Telemetry dropout (SevereStress) 30% of queue snapshots (adversarial)
Hard cutoff time T=84 (21:00) no discretionary sweeps thereafter
Counterparty exposure limit < 120% of baseline exposure
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Baselines

We compare LiquiTwin against five baselines: (B1) Buffer Heuristic: borrow if
projected buffer < threshold; (B2) Deterministic Optimization: solve a myopic linear
program using point forecasts; (B3) Supervised Risk + Greedy: predict shortfall risk
and choose lowest-risk action; (B4) Conservative Bandit: contextual bandit with action
constraints and limited exploration; (B5) Causal MSM (Aggregated): MSM on
aggregated features without learned Z t and without interference checks.

All methods share identical feasible action sets and constraints. LiquiTwin and B4
can abstain; others always act.

Metrics

Intraday shortfall rate (% days with any breach)

End-of-day buffer breach rate (% days)

Funding cost (avg bps-equivalent per day)

Settlement fail rate (% high-priority payments missing cutoff)

Constraint violations (avg count/day)

Abstention coverage (% days with recommendation issued) and deferral
correctness (precision of abstention on adverse windows)

5 Results

Table 2 reports test-set performance aggregated across regimes. LiquiTwin
achieves the lowest intraday shortfall rate while maintaining comparable funding cost,
and it substantially reduces settlement fails in stress regimes by switching to
conservative prioritization and by abstaining when telemetry is degraded.

To evaluate safety, we report constraint violations and tail shortfall metrics.
LiquiTwin’s feasibility enforcement yields zero hard-constraint violations in all
regimes. Baselines occasionally violate exposure limits under SevereStress due to
extrapolation in low-support regions.

Method Coverag | Intraday | EoD | Fundin | Settlemen | Hard

e Shortfal | Breac | g Cost |t Fails Violation

1 h (bps) S

B1 Bufter | 100% 7.8% 3.1% | 14.2 2.6% 0.4/day
Heuristic
B2 Deterministic | 100% 6.9% 2.8% | 13.1 2.4% 0.3/day
Opt
B3 100% 6.4% 2.6% |13.5 2.2% 0.2/day
Supervised+Greed
y
B4  Conservative | 92% 5.9% 24% | 13.8 1.9% 0.1/day
Bandit
B5 MSM | 100% 6.1% 2.5% | 13.7 2.0% 0.2/day
(Aggregated)
LiquiTwin (ours) | 89% 4.7% 1.9% |13.6 1.4% 0.0/day
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Regime Breakdown

Performance under SevereStress is the key differentiator. LiquiTwin reduces
intraday shortfall by 31% relative to the best baseline (B4) while lowering settlement
fails by 23% at similar funding cost. Much of the gain arises from abstaining during
extreme missingness windows and restricting actions to conservative safe sets.

Regime Method Coverage |Intraday | Funding Settlement
Shortfall | Cost (bps) | Fails
Normal B4 94% 4.8% 11.9 1.0%
Normal LiquiTwin | 92% 4.2% 12.1 0.8%
MildStress | B4 92% 6.3% 14.8 2.0%
MildStress | LiquiTwin | 88% 5.1% 14.6 1.6%
SevereStress | B4 84% 9.7% 18.4 4.1%
SevereStress | LiquiTwin | 78% 6.7% 18.2 3.1%

Ablations and Trace Utility

We ablate LiquiTwin components: remove overlap checks, remove interference
flags, remove abstention, and remove sensitivity bounds. Removing overlap checks
increases hard violations under stress and degrades shortfall performance. Removing
abstention increases coverage but materially worsens tail shortfall and settlement fails
during missingness spikes. Trace artifacts improve reviewer detection of unsafe actions
in a simulated human-in-the-loop audit (synthetic reviewer study, n=12).

Variant Coverage Intraday Hard Reviewer
Shortfall Violations Unsafe-

Action
Detection

LiquiTwin 89% 4.7% 0.0/day 83%

full

- overlap | 93% 5.4% 0.2/day 61%

checks

- interference | 91% 5.0% 0.1/day 69%

flags

- abstention | 100% 5.6% 0.1/day 55%

- sensitivity | 89% 4.8% 0.0/day 74%

bounds

6 Discussion

The synthetic results illustrate the practical value of conservative causal decision
support in treasury settings. LiquiTwin’s improvements are largest under stress regimes
with degraded telemetry and shifted dynamics, where purely predictive and myopic
optimization baselines tend to extrapolate and occasionally violate constraints.

Selective abstention trades coverage for safety. In the benchmark, abstentions are
concentrated in SevereStress windows with adversarial missingness; these are
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precisely the windows where baselines degrade. This behavior supports the role of
abstention as a governance-aligned safety control.

Limitations of this synthetic study include simplified market proxies and stylized
queue dynamics. Real treasury environments may require richer modeling of multi-day
horizons, cross-currency funding constraints, and more complex collateral eligibility.
However, the methodological structure—explicit identification checks, feasibility
enforcement, and trace artifacts—transfers directly.

7 Conclusion

LiquiTwin couples event-stream representations with a structural causal model,
explicit identification diagnostics, auditable trace artifacts, and selective abstention to
support safe treasury liquidity actions under time-varying confounding. In a synthetic
benchmark, LiquiTwin reduces shortfall probability and settlement fails while
maintaining comparable funding cost and eliminating hard-constraint violations.

Future work includes extending counterfactual simulation across multi-day
horizons and incorporating richer interference models across entities and business
lines, while maintaining governance transparency through trace artifacts.
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1 Introduction

Audit and financial reporting functions make repeated, constrained decisions.
Leaders allocate testing resources across controls and business units, choose sampling
depth, set escalation thresholds, and prioritize remediation to reduce risk while meeting
reporting deadlines. Interventions are tightly coupled: deeper testing can increase issue
discovery (a desired outcome) but can also increase remediation workload and delay
close; prioritizing remediation can reduce future recurrence but consumes scarce
resources; and escalation policies change the distribution of issues that are surfaced
and acted upon.

Naive analytics in audit planning frequently misinterpret correlation. Units that
receive more testing tend to exhibit more deficiencies because they were riskier to
begin with and because testing reveals issues. Similarly, remediation is often initiated
after deficiencies are discovered, which can create reverse causality: remediation
appears correlated with deficiencies even when it reduces recurrence. Treating such
associations as causal can lead to suboptimal or unsafe reallocation of audit effort.

A governance-grade decision support system must therefore estimate
counterfactual effects under explicit assumptions, diagnose overlap and regime shift,
quantify sensitivity to unobserved management actions, and abstain when evidence is
insufficient. It must also respect constraints tied to standards and governance:
minimum coverage of key controls, independence requirements, segregation-of-duties
policies, documentation obligations, and staffing capacity.

AuditTwin is a causal digital twin that generates counterfactual close-cycle
trajectories under candidate intervention plans and provides an Audit Trace Graph to
support human review. This manuscript is synthetic: datasets, policies, and results are
simulated for demonstration and are not claims about real organizations.

2 Related Work

Audit analytics includes anomaly detection for journal entries, continuous controls
monitoring, and process mining of close workflows. These tools provide descriptive or
predictive signals for prioritization but typically do not estimate the causal effects of
changing testing intensity, sampling depth, or remediation prioritization.

Causal inference methods—randomized pilots, quasi-experiments, and sequential
causal models—can evaluate interventions in settings with time-varying confounding.
Audit contexts add domain-specific complications: issue discovery depends on testing
effort (measurement is intervention-dependent), interference through shared controls
and shared staff, and underreporting or inconsistent coding of deficiency severity.

Selective prediction/deferral is operationally natural: recommendations should
defer when comparability is weak or during major transitions. Model governance
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requires traceable rationales and evidence. AuditTwin combines causal estimation with
trace artifacts and calibrated abstention.

3 Methodology

3.1 Problem Formulation

We model close cycles t € {1,...,T} for business units i € {I,...,N}. Observed
signals X {i,t} include: control testing records (controls tested, sample sizes, test
outcomes), exception and deficiency logs (severity codes), remediation ticket states
(open/in progress/closed), close milestone telemetry (sub-ledger close, consolidation,
disclosure completion), journal entry monitoring flags, and staffing allocations (audit
hours, SME availability). Latent state Z {i,t} captures unobserved risk drivers (process
complexity, management control environment), documentation quality, and hidden
remediation effectiveness.

Interventions A {i,t} include: testing intensity (hours), sampling depth
(samples/control), control selection (which controls tested), escalation threshold
(which exceptions trigger immediate remediation), and remediation prioritization
policy. Outcomes Y include deficiency severity distributions, remediation time-to-fix,
recurrence of deficiencies in subsequent cycles, time-to-close, and workload fairness
metrics across teams.

The objective is to minimize high-severity deficiencies and recurrence while
maintaining on-time close probability and keeping total audit hours within budget,
subject to standards-aligned minimum coverage constraints.

3.2 Representation Learning over Audit Process Events

AuditTwin learns Z {i,t} from heterogeneous event streams and dependency
graphs. Control testing and remediation are modeled as sequences with explicit time
gaps. A bipartite control-unit graph encodes shared controls across units; a staffing
graph encodes shared team resources. Missingness and documentation quality are
embedded explicitly: missing severity fields, late logging, and inconsistent remediation
status updates increase uncertainty.

Representation stability is monitored across cycles and across regime shifts (e.g.,
ERP migration cycles). Overlap in Z-space is assessed for key interventions such as
changes in sampling depth and escalation thresholds.

3.3 Structural Causal Model with Discovery Bias

AuditTwin’s SCM explicitly models discovery bias: testing effort affects the
probability that a deficiency is observed. Let D_{i,t} denote discovery indicator, which
depends on testing intensity and underlying true issue state. Observed deficiencies are
therefore a selected view of true issues. AuditTwin models D_{i,t} and corrects for
verification bias by estimating the probability of discovery under different testing
intensities.

Sequential confounding arises because interventions adapt to observed issues and
deadlines. We estimate counterfactual outcomes under alternative intervention plans
using a combination of g-formula simulation and MSM weighting with truncated
stabilized weights. We incorporate sensitivity analysis for unobserved management
actions U* that can influence both remediation success and observed issue patterns.
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Interference is modeled through shared controls and shared staff: reallocating hours
to one unit reduces hours available elsewhere and remediation of shared controls can
reduce risk across multiple units. We include aggregate context variables and
dependency graphs and flag high interference likelihood when effects cannot be
uniquely attributed.

3.4 Identification Checks and Standards-Aligned Constraints

We enforce overlap diagnostics across comparable units and cycles: candidate
intervention changes are only evaluated when ESS > 300 and support thresholds are
satisfied. For major regime-shift cycles (ERP migrations), a drift score based on Z-
space distances can trigger abstention or restrict actions to conservative plans.

Standards-aligned feasibility constraints are encoded (synthetic policy catalog):
minimum coverage of key controls (> 90% each cycle), independence rules preventing
certain staff assignments, segregation-of-duties checks for access control testing, and
documentation completeness requirements (severity code completion > 95%). Plans
violating hard constraints are rejected.

3.5 Audit Trace Graph

AuditTwin generates an Audit Trace Graph (ATG) per recommended plan. ATG
records objective, candidate plans, constraint checks, identification assumptions,
overlap and drift diagnostics, discovery-bias correction settings, and sensitivity
bounds. It includes counterfactual projections of deficiency severity and close
timeliness with uncertainty intervals.

ATG is designed for review workflows: it can be stored with the audit plan, linked
to remediation tickets, and used during postmortems to evaluate whether assumptions
held in practice.

3.6 Selective Abstention

AuditTwin abstains when overlap is insufficient, drift indicates regime shift,
documentation quality is degraded (severity completion < 90% or late logging rate >
20%), or interference likelihood is high due to staffing shocks. Abstention outputs a
conservative baseline plan and targeted data requests (standardize severity coding,
instrument milestone telemetry, expand discovery sampling for a pilot cohort).

Deferral correctness is evaluated by whether abstained cycles coincide with later
instability (late close, high recurrence) in retrospective analysis.

4 Experimental Setup (Synthetic Benchmark)

We simulate N=42 business units across T=18 close cycles. Each unit has latent
risk level r i and process complexity ¢ i. The close process generates journal entry
volumes, exception opportunities, and control failures. Deficiency discovery depends
on testing intensity and documentation quality, creating verification bias. Remediation
tickets evolve with stochastic time-to-fix influenced by resource allocation and
management effectiveness.

We include three regimes: Baseline, Transition (ERP migration), and Post-
Transition. Transition cycles (cycles 7-9) induce concept shift: control mappings
change, documentation delays increase, and shared-control interference increases.
Underreporting is adversarially correlated with Transition cycles.
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Interventions include: testing hours per unit (low/medium/high), sampling depth
(10/25/50 samples per key control), escalation threshold (strict vs standard), and
remediation prioritization (severity-first vs deadline-first). Constraints include audit
budget (total hours per cycle fixed), minimum coverage for key controls, and
documentation completeness thresholds.

Parameter Value

Units (N) 42

Close cycles (T) 18 (train 12 / val 3 / test 3)

Regimes Baseline (1-6), Transition (7-9),
Post-Transition (10—18)

Total audit hours/cycle 4,200 (fixed budget)

Key control coverage minimum > 90% per cycle

Documentation completeness target | > 95% severity code completion

Underreporting (Baseline) 8% of deficiencies unlogged

Underreporting (Transition) 22% unlogged (adversarial)

Shared controls 15 control families shared across 2—
8 units

Staffing shock probability 0.10 per cycle (reduces available
SME hours by 15%)

Baselines

We compare against: (B1) Risk Score Heuristic: allocate hours proportional to
predicted risk; (B2) Process Mining Prioritizer: allocate based on milestone delays;
(B3) Supervised Exception Predictor + Greedy: predict exception counts and allocate
more testing; (B4) Myopic Optimization: allocate to minimize predicted deficiencies
under a linear surrogate; (B5) Causal MSM (Aggregated): MSM on aggregated unit
features without discovery-bias correction; and (B6) Conservative Deferral: defer
decisions in Transition cycles but without causal modeling.

AuditTwin includes abstention and trace artifacts; B6 defers heuristically.

Metrics

High-severity deficiencies per cycle (Sev3+ count)

Deficiency recurrence rate (next-cycle recurrence)

On-time close rate (% cycles meeting deadline)

Median remediation time-to-fix (days)

Workload fairness (Gini of hours across teams)

Governance compliance (coverage and documentation pass rate)

Coverage (non-abstained cycles) and abstention correctness

5 Results

Table 5 reports test performance. AuditTwin reduces Sev3+ deficiencies and
recurrence while improving on-time close, at constant total audit hours. Gains are
largest in Post-Transition cycles, where overlap is adequate and documentation quality
recovers. During Transition cycles, AuditTwin abstains more often, avoiding unstable
reallocations that increase late closes in baselines.
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Method Coverag | Sev3+ Recurrenc | On- | Time | Governanc
e Defs/cycl | e time |-to- |e Pass
e Clos | Fix
e (days
)
B1 Risk Heuristic | 100% 6.8 27.1% 74% (194 |91%
B2 Process Mining | 100% 6.5 26.4% 76% [ 189 |92%
B3 100% 6.2 25.8% 73% | 19.1 | 90%
Supervised+Greed
Yy
B4 Myopic Opt 100% 6.0 25.2% 72% [19.0 | 89%
B5 MSM (Agg, no | 100% 6.1 25.5% 75% | 18.7 | 90%
discovery corr.)
B6 Conservative | 83% 6.0 24.9% 78% | 18.6 |92%
Deferral
AuditTwin (ours) | 80% 5.3 21.0% 83% | 17.1 |96%

Regime Breakdown
AuditTwin’s abstention is concentrated in Transition cycles where underreporting
and drift are highest. In those cycles, forcing action degrades on-time close for several
baselines. AuditTwin’s conservative baseline plan preserves timeliness and prevents
governance failures due to documentation incompleteness.

Regime Method Coverage | Sev3+ On-time | Governance
Defs Close Pass

Baseline B4 100% 5.7 76% 90%

Baseline AuditTwin | 92% 5.1 82% 96%

Transition | B4 100% 7.2 61% 82%

Transition | AuditTwin | 58% 6.9 70% 90%

Post- B4 100% 5.1 79% 92%

Transition

Post- AuditTwin | 86% 4.2 86% 98%

Transition

Ablations and Trace Utility

Ablations show that discovery-bias correction and abstention are both important.
Removing discovery correction increases apparent “risk reduction” but worsens
recurrence because the model optimizes toward discovery rather than true issue
reduction. Removing abstention increases coverage but reduces on-time close during
Transition. Trace artifacts improve reviewer detection of constraint conflicts in a
synthetic review exercise (n=10 reviewers, 40 plans).
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Variant Coverage | Sev3+ On-time | Governance | Reviewer

Defs Close Pass Conflict
Detection

AuditTwin | 80% 53 83% 96% 86%

full

- 82% 5.0 80% 94% 72%

discovery

correction

- overlap | 87% 5.7 79% 92% 63%

checks

- 100% 59 76% 93% 58%

abstention

- trace | 80% 53 83% 96% 49%

graph

6 Discussion

The synthetic benchmark highlights that audit planning is a sequential causal
problem with discovery bias. Simply allocating more testing to units predicted to have
more exceptions can increase observed deficiencies without reducing true risk, and can
destabilize timelines. AuditTwin mitigates these risks by correcting for discovery bias,
checking overlap and drift, and abstaining when comparability is weak.

Abstention 1s valuable during major transitions. In Transition cycles,
documentation is degraded and historical comparability is limited. AuditTwin’s
deferral avoids high-regret reallocations and returns targeted data requests that improve
future identifiability, such as severity code standardization and milestone telemetry
instrumentation.

Limitations include stylized modeling of true misstatement risk and simplified
staffing constraints. Real audit programs involve nuanced judgments and standards
interpretation; however, the core governance-oriented structure—constraints, trace
artifacts, and conservative deferral—remains applicable.

7 Conclusion

AuditTwin provides a causal digital twin framework for transparent audit and
reporting intervention planning. In a synthetic benchmark, AuditTwin reduces high-
severity deficiencies and recurrence while improving on-time close at constant audit
hours, and it defers during regime-shift cycles where identification is weak.

Future work includes richer interference modeling for shared controls, stronger
treatment of documentation quality as a causal mechanism, and prospective pilots with
pre-registered evaluation criteria.
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Abstract

The proliferation of multimodal big data has necessitated a shift from modality-
specific neural architectures to unified frameworks capable of processing
heterogeneous information streams [4]. Transformers have emerged as the de facto
standard for this unification, offering a topology that treats visual, acoustic, and textual
inputs as compatible sequences of tokens. This paper analyzes the efficacy of current
multimodal transformer architectures, specifically focusing on the mechanisms of
modality encoding and the architectural distinctions between merged-attention (early
fusion) and co-attention (late fusion) paradigms. While dual-stream architectures offer
superior efficiency for retrieval tasks [5], single-stream unified transformers provide
the most robust mechanism for capturing high-order cross-modal correlations,
provided that the "modality gap" is bridged via effective pre-training objectives.

1 Introduction

Transformers, originally proposed for NLP, have been extended to handle visual
(ViT), auditory, and sensor modalities. Key to their success is the self-attention
mechanism, which enables dynamic weighting of features across both spatial and
temporal dimensions

This work integrates findings from recent 2026 literature to address: How can we
effectively map these disparate, often noisy signal types into a unified latent space?
Cutting-edge case studies are examed. Such as: MANGO normalizing flow approach
[2] and the FusionRoute collaboration framework [1].

2 Tokenization and The "Frequency" Inductive Bias

The prerequisite for any multimodal transformer is the projection of inputs into a
shared geometric space. Recent research suggests that standard patch embedding is
insufficient for signal-heavy modalities.

Biosignals (EEG): Unlike clean text, physiological signals are non-stationary and
noisy. Frameworks like Wave2Word [6] demonstrate that raw signals must first be
aligned with linguistic tokens through contrastive learning, effectively treating neural
activity as a "foreign language."

Remote Sensing (HSI + LiDAR): In remote sensing, data is dense and spectrally
rich. The GL-Mamba architecture [3] introduces a Frequency-Aware Decomposition
strategy, separating inputs into low-frequency components (structural variations) and
high-frequency components (fine spectral details) to prevent feature "oversmoothing."
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3 Architectural Paradigms for Fusion

Effective fusion strategies are categorized into four primary topological paradigms,
moving from standard attention to probabilistic and dynamic routing models.

3.1 Standard Attention (Co-Attention vs. Merged)

Co-Attention (Late Fusion) preserves modality independence, making it ideal for
retrieval tasks. But it has weak cross-modal alignment and may ignore intermodal
correlations.

Merged Attention (Early Fusion) concatenates all tokens for deep reasoning but
scales quadratically.

3.2 Invertible Probabilistic Fusion (The MANGO Approach)

Standard Softmax attention is often criticized as a "black box" that implicitly mixes
features without guaranteed tractability. The MANGO (Multimodal Attention-based
Normalizing Flow) framework [2] replaces standard fusion with Invertible Cross-
Attention (ICA) layers. It utilizes Normalizing Flows to model the exact likelihood of
the joint data distribution.

By enforcing bijectivity (invertibility), MANGO [2] ensures that the fusion process
preserves the full information content of both modalities, preventing the "vanishing
modality" problem where one strong modality (e.g., Text) dominates the weak one
(e.g., Audio). This approach is particularly effective for generative tasks requiring high
fidelity.

3.3 Token-Level Dynamic Routing (The FusionRoute Approach)

In complex multimodal reasoning, a single "unified" model is often inefficient.
The FusionRoute framework [1] proposes a paradigm of collaboration rather than just
fusion. Instead of a static architecture, it employs a Lightweight Router that selects the
most suitable "expert" model (e.g., a Vision Expert vs. a Logic Expert) at each specific
token decoding step. It augments this selection with a "complementary generator" that
refines the chosen expert's logits. This allows the system to dynamically switch
between "seeing" (visual processing) and "thinking" (textual reasoning) token-by-
token, rather than forcing a compromise representation for the entire sequence.

3.4. Differential Augmented Fusion

For tasks requiring extreme sensitivity to temporal change - such as Affective State
Recognition - standard attention often drowns out subtle signal variations. Differential
Transformers [7] address this via Differential Multi-scale Feature Extractors,
computing differences between time steps to highlight gradients of change rather than
raw values.

4 Conclusion

The evolution of Multimodal Transformers is diverging into specialized branches.
For generative fidelity Invertible Normalizing Flows (MANGO) [2] allows to strictly
model joint probability distributions without information loss. For complex reasoning
Dynamic Routing (FusionRoute) [1] allows to leverage specialized experts token-by-
token. Differential Fusion [7] amplifies signal changes over background noise and
therefore is best for Noisy Time-Series.
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Modular and rapidly deployable shelters for civilian protection are one of the key
elements of the modern civil defense system in the context of increasing technological
and military threats [1]. Recent events have demonstrated the vulnerability of urban
infrastructure and the need for the rapid creation of protective structures capable of
ensuring the safety of a large number of people in a short period. Traditional permanent
shelters, although possessing high protective properties, require significant financial
resources, long construction times, and complex design solutions. In this context,
modular and rapidly deployable shelters are considered an effective alternative,
combining relative affordability, mobility, flexible placement, and an adequate level of
protection against major harmful factors.

The relevance of this topic is determined by the need to provide the population with
accessible and reliable means of shelter in the event of airstrikes, artillery shelling,
industrial explosions, as well as natural emergencies. Modular shelters can be used in
both urban and rural environments, at critical infrastructure facilities, educational and
healthcare institutions, transport hubs, and places of mass gathering [2]. Their
versatility and adaptability allow for a quick response to changing security situations
and the redistribution of resources according to current needs.

Modular and rapidly deployable shelters are understood as protective structures
made from separate standardized elements (modules) manufactured in a factory or
semi-factory environment and assembled on site within a short time without
performing large-scale earthworks and construction [2]. Structurally, they can be made
as reinforced concrete, steel, composite, or combined blocks connected by bolted,
welded, or interlocking joints. Depending on their purpose and placement conditions,
such shelters can be underground, semi-underground, or above-ground.

The main advantage of modular shelters is the speed of deployment. On average,
the installation of a protective structure for 20—50 people can take several hours to one
or two days, which is critically important under the threat of immediate attacks [3].
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Factory production of modules ensures consistent quality, reduces the impact of human
factors on the construction process, and simplifies logistics and timeline control. In
addition, the unification of design solutions allows for scaling up production and
reducing the unit cost of the shelter.

In terms of functional characteristics, modular shelters must provide protection
against blast waves, debris, structural collapse, thermal radiation, and, if necessary,
radiological and chemical hazards. To achieve this, multi-layer walls of reinforced
concrete or steel, filling cavities with sand or soil, energy-absorbing elements, and
fragment-proof screens are used. An important component is the shelter's airtightness,
achieved by using sealing materials, specialized doors and hatches, as well as filter-
ventilation systems capable of cleaning the air from dust, smoke, and toxic substances.

Another important aspect 1s ensuring minimally necessary conditions for people to
stay inside for a given period. This includes ventilation systems, lighting, benches or
seats, sanitary facilities (in larger shelters), water supplies, and first aid kits [2]. Some
projects also include elements of autonomous power supply, such as batteries or small
generators, allowing life-support systems to operate in case of power outages.

The classification of modular and rapidly deployable shelters can be based on
several criteria: by capacity (individual, group, collective), by protection level
(radiation shelters, basic shelters, shelters with enhanced structural resistance), by
installation method (mobile, stationary, temporary), and by construction material
(metal, reinforced concrete, polymer, combined). This variety allows selecting the
optimal solution depending on the specific conditions of the area, budget, and expected
threats [3].

The practice of implementing modular shelters in different countries demonstrates
their effectiveness in crisis situations. In countries with high seismic risk, they are used
as temporary protective structures after earthquakes, and in countries in conflict zones,
they serve as a rapid means to organize safe places for the population. Experience
shows that timely placement of such shelters in residential areas, near schools,
hospitals, and critical infrastructure significantly reduces civilian casualties.

At the same time, the use of modular and rapidly deployable shelters has several
limitations and challenges. First, their protective level is generally lower than
permanent shelters, especially against powerful explosive loads and prolonged stays in
confined spaces. Second, there is the problem of integrating these structures into
already developed urban areas, particularly regarding land allocation, connection to
engineering networks, and compliance with urban planning norms. Third, proper
technical maintenance, regular inspection, and readiness for use remain crucial.

Special attention should be paid to the regulatory framework for the design,
construction, and operation of modular shelters. In Ukraine, these issues are regulated
by building codes and departmental documents in the field of civil defense, as well as
methodological recommendations from specialized educational institutions. However,
considering new challenges and technological possibilities, there is a need to update
the regulatory framework, particularly regarding the classification of rapidly
deployable shelters, requirements for their protective characteristics, certification
procedures, and quality control.
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The prospects for the development of modular shelters are associated with the
introduction of new materials and design solutions that will increase their strength,
reduce weight, and simplify installation. In particular, promising approaches include
the use of high-strength concrete, composite materials, sandwich panels with energy-
absorbing layers, and 3D printing of individual elements. Additionally, the integration
of digital technologies in the design process (BIM modeling) allows for optimizing
shelter configurations, pre-assessing their resistance to various loads, and planning
deployment logistics [4].

In conclusion, modular and rapidly deployable shelters are an important and
promising area in the development of civilian protection systems. They cannot
completely replace permanent protective structures, but they can significantly increase
overall safety in conditions of limited resources and rapidly changing threats. A
comprehensive approach to their implementation, combining technical, organizational,
and regulatory measures, will allow creating an effective network of shelters oriented
to the real needs of the population and the specifics of particular territories. Further
research and practical developments in this field should focus on improving the
reliability, accessibility, and functional suitability of modular shelters as a key element
of modern safety infrastructure.
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CyyacHi cucTeMH IIEHTPaIi30BaHOTO TEIUIONOCTaYaHHs OTPEOYIOTh IMiIBUIIICHHS
THYYKOCTI Ta TOYHOCTI PETYJIIOBaHHSA B YMOBaX 3MIHHMX HaBaHTaXXEHb 1 0OMEKEHUX
TEIJIOBUX pecypciB. OAHUM 13 KJIIOYOBUX €JIEMEHTIB KEpPYBaHHS € DPEryJIOBaHHS
BUTpATU Ta Mepernajgy TUCKY Oe3mocepeHhO Ha BBOJAX CIIOXKHUBayiB. Y 0Oaratbox
MICBKMX TEIUIOBHX Mepexkax YKpaiHM Takl (pyHKUIi BIACYTHI 4epe3 3aCTOCYBaHHS
3acTapiiuxX MPHUCTPOIB PETYNIOBAHHS, 0 YHEMOXKIIMBIIIOE 1HANBIIyalbHE KEPYBaHHS
TEIJIOCIOKMBAHHSM 1 MOTIPIILYE T1IPaBIIYHY PIBHOMIPHICTh Mepexi [1].

[Toniepenni gocmimkeHHs [2] ajisi HeHTpalbHOTO TeruioBoro myHkTy LITII-27 M.
YopHOMOPCHK  JTO3BOJIMJIM  BU3HAUUTH (DAKTUYHI TIApaBIiuHI ONOPU OKPEMHX
CHOKMBayiB, MOOYAyBaTHU I’ €30METPUYHI rpadiKu Ta BCTAHOBUTH KPUTHUYHI TOUYKHU
Mepexi. OTpuMaHi 3HAYEHHS OTOPIB R.yns € 0a30BOIO 1HGOPMAIIIEIO IS OIIHKH
MO>KJIMBOCTI BIPOBAHKEHHS PETYJIIOI0YUX BY3JIB.

Komb6inoBanuii kinanan Danfoss AFQMP 2, sikuit moeiHye cTabiizarlito nepemnamny
TUCKY Ta pETyJIOBaHHS BHUTPATH, PO3MVISIABCA SK TMOTCHIIHHE pIIIeHHS IS
MoJiepHi3alli BBOAIB cniokuBadiB [3]. OgHak momnepeaHiid aHalli3 MokKa3aB, 0 HOTro
MiHIMaJIbHI poOoui BuTpaTu miig aiameTpiB DN65-DN250 cyTTeBO NEepeBUIIYIOTH
peanbHi BUTpatu xutioBux OynunkiB L[TII-27. Ile cTBOptoe pusnk pobOTH KiamaHa
1Mo3a CTaOUIbHOIO 30HOK Ta BTPATH PETyNIOBAaJIbHUX BIACTUBOCTEW MPU HU3BKUX
HAaBaHTAKCHHSX.

VY 3B’s13Ky 3 [IUM BUHUKA€ HEOOX1THICTh JOCHIIUTU MOBEeAIHKY KianaHa AFQMP 2
Yy BCbOMY [11aITa30H1 MOKJIMBHUX TEpEMNajiB TUCKY, BU3SHAUUTH MEX1 HOro eeKTUBHOI
poOOTH Ta BCTAaHOBUTH, UM MOKE€ MOTO 3aCTOCYBaHHS OyTH JOUUIBHUM JJISI MaJIUX
cnoxkuBauiB. OkpeMy yBary NpuIijIeHO MOILIYyKY ajdbTepHATUB Mg AiameTpiB DNI15
DNS50, sxi € XxapakTepHUMU TSI )KATIOBOT 320y T0BH.

3a pe3ynbTaTamMM KOHCYJbTAIli 3 BHUPOOHMKOM BCTAHOBJIECHO MOKIIUBICTh
dbopMyBaHHS MOIYJIBHOTO KOMOIHOBaHOrO By3ida Ha 0a31 kmamaHa VFG2,
MeMOpaHHOTO peryistopa nepenamxy Ta enekrponpuBoga AMEi 6 iINET, mo
NOTEHLIHHO J03BOJIsiE BIATBOpUTH (pyHKUHioHANbHICTH AFQMP 2 y wmanux
HOMIHAJIBHUX JllaMeTpax.
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Mertononoris  JIOCHiIpKeHHsS  0a3yeThbcsi HA  BUKOPUCTAHHI  TiJIpaBIIIYHUX
xapaktepucTuk croxkusauiB L[TII-27, Bu3HaueHux y momepenHid poOOTi, Ta Ha
MaTeMaTUYHOMY MOJIETIOBaHHI MOBEMIHKKM KOoMOiHOBaHOTO KiamaHa AFQMP 2 y
PI3HUX pexumMax ioro podotu. OcobauBa yBara npuAUISETHCS BIAMOBIAHOCTI pOOOYNX
XapaKTepUCTHK KjamaHa (aKTUYHUM BHUTpaTaM MaHMX CIHOXKUBAYiB 1 3aTHOCTI
3a0e3MeYnTH CTadLIi3aIliI0 Iepernay TUCKY.

VY monepenHiii ctarTi [4] Ha OCHOBI MOBHOTO TIAPABIIYHOTO PO3pPaXyHKY Oyii0o
BU3HAYCHO OIMp KOKHOTO CrokuBada (R ,ns). Y 1bOMY JTOCHIIKEHHI I 3HAYCHHSI
BUKOPHUCTOBYIOTBCS SIK BUXIAHI JaHi, 0€3 MOBTOPHOTO PO3paxyHKy. s MOBUIBHOI
Butpatn (Q) mepenax THUCKYy Ha CIOXHBadl BHU3HAYAETHCS CTAHIAPTHOIO
KBaIPATHYHOIO 3aJICKHICTIO TYpOYJICHTHOTO PEKUMY:

APcons(@) = Reons * Q% (1)

Je R ons — TiapaBiignmii omip croxkusaua, klla - (rog/m3).

Pobota perymoBaibHOTO KOHYycCa KJamaHa OMUCYEThCS KIACHYHOIO 1HKEHEPHOIO

dhopmyiioro:
Q = Ky, */Apcy, (2)

Jle K, — npomyckHa 3xatHicTs kiamana (M°/rog npu Apqy, = 16ap); Apcy —
nepenaj TUCKY Ha PEryJIoBaIbHOMY KOHYC1, Oap.

3BIJICU OTPUMYETHCS 3BOPOTHA 3aJIEKHICTD:

A [0y’ (3)
PcvQ) = (K) )

s dopmyna BU3HAUYae MIHIMAJIbLHUM TMepenaj TUCKY, HEOOXITHUN KiIamaHy s
MPOIYyCKaHHs BUTpaTH (.

CyMapuuii mepermna THCKY Ha BBOJII CITO’KMBAva MA€ BUTJIS:

Apin = Apcons + APcy, 4)
[TincraBuBmmm (2) Ta (4), oTpUMaEMO BUPa3:
(5)

1
Apin(Q) = QZ * (Rcons + ﬁ),
v
3BiACH aHAMITUYHE PIIICHHS 100 MAKCUMAIbHO MOXJIMBOI BUTPATH:
Q — Apin
free = | Reons + 1/K3Y

Lle BuTpaTa, sIKy AOIyCKaE TiApaBilikKa MEPEXkKI MPHU 3aJaHOMY BXITHOMY THUCKY.
Kimanan AFQMP 2 mae mexaHiyHe OOMEXEHHS MAaKCHMAJIbHOI BUTpaTH, IO
3QJICKUTH BiJl TTOJIOKEHHS Tallki 0OMEKEHHsI Ta KUTBKOCTI 00€pTiB IITOKA.

(6)

[TactioptHi rpadiku Danfoss 3a1ar0Th MakCUMAaJIbHO JOCTYITHY BUTPATY:

Qmax = foawe Mewrn, ADp), (7
e Nyrn — KUIBKICTH 00€pTiB, Ap, — mepenan Ha MeMOpaHi peryisTopa
(macnoptHuit Aianazox 0,1-1,0 6ap).
Y pasi 0OOMEKEHHS TEMIOBOTO PECYPCY BBOAUTHLCA KOEDIIEHT: Kyer (0 ... 1) axuit

BH3HA4Ya€ MAaKCUMAJIbHO JO3BOJICHY BUTpATYy AJIA CIIOKHMBa4da:
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Qterget = Kdef * Qdesignr (8)

Je Qgesign — MPOEKTHA BUTpATA CIIOKHMBAYA.
daxkTH4HA BUTpaTa BU3HAYAETHCS MIHIMYMOM TPbOX BEJIHYMH:
— Qfree — TIAPaABIIYHA MEKA,
— Qnax— MEXaHIYHE OOMEKCHHS KJIanaHa;
— Qtarget— PEXUM JIediumUTy Tema.
Tomy:

Qfact = min(ereef Qmax: Qtarget): 9)
s hopmyna BU3HaUa€ peanabHy poOOTY CIIOXKHMBayUa y BCIX peKUMaXx.
BinHocHe BiIXWICHHS PO3PaXOBYETHCS SK:

e = (Qfact - Qtarget) (10)
© Qtarget +100% °

ITo3uTHBHE 3HaYEHHS (£;) O3HAYAE NMEPEBUILEHHS I03BOJICHOI BUTPATH, BiJ €MHE
— HEJOBI01p TEIIOHOCIS.

VY ckimani AFQMP 2 mMemOpaHHUN peryiasiTop aBTOMATHUYHO MIATPUMYE CTaluil
nepenaj Ha peryordomy konyci (Apqy) y mexax: (0,1 ...1,0) Oap.

Cra0ini3aliist TpUBa€e A0TH, TOKU:

— IITOK HE J0CSTae MEX1 X0y,

— (K,,) He cTae HeOCTaTHIM JAJIsl IPOIYCKaHHs MOTPiOHOT BUTPATH,

— He crpalpoBye MexaHiuHe 00MexeHHS (Qpqx)-

[Ticns nporo crabdimizariist (Apey) MOPYIIYEThCS, 1 KamaH MEePeXoanuTh y PEKHIM,
0OMEKEHUH T1APaBIIKOI0 200 MEXaHIKOIO.

Jlnst aHamizy moBemiHKM KomOiHoBaHoro kiamana AFQMP 2 oGpano TumnoBuit
cnoxkuBau TemoBoi Mmepexi L[TII-27 3 Takumm mapamerpamu (3a pe3yJibTaTaMu
MTONEPEAHBOTO T1PABIIYHOTO PO3PAXYHKY):

— pO3paxyHKOBa BUTpATa TEIJIOHOCIS:

Q design — 13,4 MS/FO.[L;

— Tepernaj TUCKY Ha Tl CIIO’KUBava B PO3PaXyHKOBOMY PEXKHMI:

APconsdesign = 20kIla (= 2M Boz. CT.);

— €KBIBJICHTHUM T1APaBIIYHUN OTIP:

Rons = 0,111kIla = (rog/m3).

JIns minbopy perysiroruoro Bysia po3risHyTo kiarnan AFQMP 2 HoMiHaibHUM
niamerpom DN65 3 macnopTHOIO MPOIYCKHOO 3AaTHICTIO[ S ]:

— K, = 60M3/rog,

— Jliala30H HaJlAITyBaHHS nepenany Ha memopani: 0,1...1,0 Gap,

— KUIBKICTBb 00EPTIB 0OMEXEHHS BUTPATH: Ny = 3.5.

Koediuient nedinury terna ais 6a3oBoro cueHapiro npuidHaro Kg.r = 1, 10610

CIIO’KMBAa4 MAa€ OTPUMYBATH [TIOBHY PO3PaXyHKOBY BUTpATy:
— — 3
- Q target = Q design = 13.4 m” /ron.
Ha ocHoBi MaTremMaTuyHOi MoOjeini, onucaHoi B po3aium 4, chOpMOBAHO HHU3KY
PO3paxyHKOBHX CII€HApIiB AJI PI3HUX BXIAHHUX NEpenaaiB TUCKY Ha BY3Jl «KjlanaH—
CIIO’KMBau» y Jllara3oHi;
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— Ap;, = 5; 10; 15; 20; 25; 30; 35; 40 klla.
JInst Ko>KHOTO 3HAaUYeHHS Ap;,, BUBHAYAJIUCH:
— TIAPABIIYHO MOXKJIMBA BUTPATA Q frce (0€3 OOMEKEHD KiTaNaHa);

— MAaKCHMaJbHO JIONyCTMMAa BUTpaTa kiamnaHa @ ,,,, (32 KpUBOIO «BUTpaTa—

o0epTu» IS Nyyry, = 3.5);

- (baKTHqHa BATpaTa Qfact = mln(eree' Qmax: Qtarget);
— BIJHOCHE BIIXWJICHHS BiJl IIIJTbOBOI BUTPATH o>

— MpuYruHA OOMEKEHH (JTIMIT TiIpaBiiku a00 oOMexeHHs KiaanaHa Q. );
— CTaH cTaldiIi3allii mepenaay Ha peryatondoMy KOHYCI.
PesynbpTatn o6uncnenp HaBeAeH] B Tabmuii 1.

Tabmums 1.
Po3paxyHnkoBi cuenapii poootu kinanana AFQMP 2 DN65 st THIIOBOTO CrioXKUBava
) Q_free, | ApCV, | Q_max, | Q_f (daxT), |Biaxnnenusa,
Ap_in, klMa Q_target MpuurHa Cran
m*/ron, kMa m*/ron, m3ropn, %

5

5,994

0,998

6,415

5,994

-55,268

13,4

NimiT rigpasnikm
(Ap)

HegocTaTHii TMCK gnAa
cTabinizauii (ApCV < 0,1 6ap)

10

8,477

1,996

6,523

6,523

-51,322

13,4

O6meReHHA
knanada (Q_max)

HepnocTaTHild TMUCK AnA
crabinizauii (ApCV < 0,1 6ap)

15

10,382

2,994

6,631

6,631

50,515

13,4

OBmeHeHHA
knanada (Q_max)

HepocTaTHil TUCK gnAa
ctabinizauii (ApCV < 0,1 6ap)

20

11,988

3,992

6,739

6,739

-49,708

13,4

O6meReHHA
knanada (Q_max)

HepnocTaTHild TMUCK AnA
ctabinizauii (ApCV < 0,1 6ap)

25

13,403

4,990

6,847

6,847

-48,901

13,4

OBmerHeHHA
knanada (Q_max)

HepocTaTHil TUCK gnAa
ctabinizauii (ApCV < 0,1 6ap)

30

14,683

5,988

6,955

6,955

-48,094

13,4

O6merHeHHA
knanada (Q_max)

HenocTaTHik TUCK AnA
ctabinizauii (ApCV < 0,1 6ap)

35

15,859

6,986

7,064

7,064

-47,287

13,4

OB6merHeHHA
knanaHa (Q_max)

HepocTtaTHid TMUCK ana
ctabinizauii (ApCV < 0,1 6ap)

40

16,954

7,984

7,172

7,172

-46,480

13,4

OBmerHeHHA
knanada (Q_max)

HepocTaTHil TUCK gnAa
ctabinizauii (ApCV < 0,1 6ap)

Amnaimi3 nanux Tabmumi 1 no3Bonse omiHUTH podoTy Kinanana AFQMP 2 DN65 nis
TUIIOBOTO CIIOXKMBaya 3 BuTpaToro 13,4 M*/ron Ta nmepenagoM 2 M BOJ. CT. TP Pi3HUX
3HaYEHHSX BX1JHOIO NEepenaxy TUCKY Ap;y,.

IIpu Ap;,, =5 xlla ¢pakTuHa BUTpaTa CTaHOBUTH 5,994 M3/rox, 110 € mpubIU3HO 45
% Bi1 pO3paxyHKOBOI BUTpaTH. [IpMInHOI0 € OOMEKEHHS TAPABIIKOI0 MEPEXKI: Q free
HE Jocsirae HeoOX1THOTO PIBHS, 1 KJIalaH He BIUIMBA€E Ha pe3yJibTarT.

[Tounnatoun 3 Ap;, = 10 klla curyamis 3MIHIOETBCS: TIIPaBIIYHO MOXKIJIMBA
BUTPATA () e TIEPEBUILYE MPOIYCKHI MOJKIMBOCTI KilanaHa, ajae pakTHYHHH MOTIK
0OMEXY€EThCSI 3HAYEHHSIM 0y TPU Npyrn = 3,5. Y mianmazoni Ap;, = 10...40 klla
(akTnuHa BUTpaTa Qfqc 3AMMMIAECTHCA Y MekKax 6,5-7,2 m’/ron (45-54 % Bin
Qtarget)- Lle 03Hauae, mo B yCix IUX peXUMax poOOTa KianaHa BU3HAYAETHCS HE
TiAPaBIIIKOI0 MEPEXKI, & caMe HOro MEXaHIYHUM OOMEKEHHSIM MPOIYCKHOI 31aTHOCTI.

Boanouac nepenaja Ha peryitoBaJbHOMY KOHYCl APy ¥ BCIX CLIEHAPISX CTAHOBUTh
1...8 xIla (0,01...0,08 6ap), mo HUXKYE 32 MiHIMAIBHO qomyctumMe 3HadeHHs 0,1 Oap,
HEOOX1HE I KOPEKTHOI pOOOTH MEMOPAHHOTO PETYJISITOpA.

Lle o3Hauae, 1o crabdinizaiis nepenaay TUCKY He peali3yeThes, a Kiamnad (akTUIHO
MpAaIIO€ K 3BUYANHUI IpOCEIbHUN e1eMEHT 13 (PIKCOBAaHUM BIIKPUTTAM, 0€3 QyHKIIIi
DP-peryisropa.
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BinacyTHicTe crabimzanii Apy y MO€IHAHH] 3 OOMEXEHHIM Q,, 4, TPU3BOIUTH J10
TOTO, 110 301IBIIEHHS BXITHOTO Tepenaay TUCKY Ap;, MPaKTUYHO HE BIUIMBAE Ha
(axTrany BUTpaTy: KpUBa Qfqcr MAE MOJIOTY 3AJIEKHICTD 1 3aUIIAETHCS JATEKOIO BiJl
Qtarget- Lle cBITUMTH PO POOOTY KilalaHa 1mo3a CBOiM ONTHMAILHUM JIiala30HOM.

OTtxe, HaBITh 3a Ap;, = 40 klla knanan AFQMP 2 DN65 3 HanamtyBaHHAM Nyyypp
= 3,5 He 3maTHUI 3a0€3MeUnTH BUX1J BUTPATH B 30HY, OJM3BKY 0 PO3PaXyHKOBOTO
3HaueHHs 13,4 m*/rog. @akTuuHa BUTpaTa NpUOIM3HO BJABIYI HIDKYA 32 HEOOXIAHY, a
nepernaj Ha peryarouoMy KOHYCl HEJJOCTaTHIHN Al BXOJKEHHsI MeMOpaHu B pobody
30Hy crabimizamii. Ile miaTBepmKye, MO IS TaHOTO THUIIOBOTO CIIOKMBaya KilaraH
AFQMP 2 KOHCTpYKTHBHO HE BIJIIOBI/Ia€ BUMOTaM 1 HE MOYKE€ BUKOHYBATH (PYHKIIIT Hi
crabimizaTopa mepenaay TUCKY, HI PETyJsiTopa BHTPATH y HEOOXITHOMY diama3oHi
Manux BUTpar. Ha pucynky | Hao4HO mokaszaHo, IO KpuBa (aKTUYHOI BUTPATH HE
J0CATa€ MPOEKTHOTO 3HAUEHHS HABITh 33 3pOCTAHHS BX1JHOIO MEPENay TUCKY.

16
14 e S o - S-S
12
10
=
£38
ME 6 7172
ol 6503 6631 6739 6847 6955 7064 T,
2 5,994 ’
o
2
0
’ 10 20 30 40 50

Ap_in, xIla

- ® -Q target —o—Q f(daxr), M*/roT

Pucynok 1. I'pagik 3aneKHOCTI BUTPATH Q 4t Bil BXIAHOTO Ap;y, [aBTOPCHKHI
PUCYHOK |

VY Mexax 3ampornoHOBaHOTO MIAXOY 10 MOJEPHI3allli CUCTEMH TEIIONOCTaYaHHS
LITII-27 BuHuKIa MOTpeda OXOMUTH CIIOKUBAYIB 13 MPUEAHYBAILHUMHU JlIaMeTpaMu
DNI15-DN50, sxi He MOXYyTbh OyTH OOJIafHaHI CTaHAAPTHUMH PETYIATOPAMU THITY
AFQMP 2 yepe3 obmexeny niHiMKy Tunopo3mipiB (AFQMP 2 BumyckaeTbcs nuiie
Bim DN65). [Ins BupilieHHs 1€l mpoOjiieMu peaii3oBaHO MOAYJIbHUI PErysounii
By30J Ha 0a31 kianana Danfoss VFG 2, memOpanHOro peryistopa nepenany TUCKY
AFP 2[6], sixi 300pakeHi Ha pucyHKy 2. Ta enekrpornpuBoaa AME1 6.
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KoHcmpykuis:

Kopnyc knanaHa

Kpuwka

Cidno knanaHa

Bcmabka kaanaxa

PosBaxmaxeHul KoHYc kaanaHa

llimek knanaHa

CuncoH dna poabaHmaxeHHs KoHyca

KAanaHa

BukoHaBuud MexaHiaM (npubid)

9.  MemdpaHa dns po3BaHmaxeHHs KoHyca
KnanaHa

10. MemdpaHa dns pezynwBanna nepenady
mucKy

1. 3anodixnul kaanaH HadauwkoBozo mucky

12.  Mpyxusa HonoawmybauHs nepenady mucky

13.  Peaynwbanbhul 2BuHm nepenady mucky 3
mMoxnuBicmio nnomdyBaHHs

14, YuwinsHwiouul KoHYc

15. laoidkao-3'ednybay

16. Wmyuep dns nidkA4eHHs iMNYALCHOT
mpydku

17.  BepxHs yacmuHa Kopnycy mMem3paHu

18. HuxHa YacmuHa kopnycy mMemSpaHu

19. ModoBxybay kopnycy knanaxa 13

20. 3anipHul knanaw 3n8 HanoBHewHs Bodow -

21. Tayxa 3o2aywka

-~ s oo W

bl A e

o

Pucynok 2 Po3pis kmanana VFG 2 13 memOpanoro AFP 2 [5]

KoHcTpykitis By3na CKIIaJaeThCsi 3 0a30BOrO €JIEMEHTa - JIBOXOJIOBUU KilaraH
VFG2 (a6o VFG21 nns BUKOHAHHSA 3 M’SIKUM YIIUIBHEHHSM), IO 3a0e3leuye
HeoOXiqHy mpomyckHy 3aaTtHicte ( K, = 4,0...32 M*/rog nns DN15-50). s
MIATPUMAHHS TIOCTIMHOrO TMepenaay TUCKYy Ha KianaHl BUKOPUCTOBYETHCA
MeMOpanuuit perymsarop AFP2, BcraHoBineHuid depe3 MOHTKHUK —ajamnTep
0e3rocepeIHbO Ha KOPIyC KiamnaHa. IMImyabcHI TpyOKH MepealoTh CUTHA TUCKY Bijl
BXOJy 1 BHXOAY, JO3BOJSIIOYM MEMOpaHi peryJitoBaTH BIIKPUTTS KJIaraHa
aBTOMaTH4HO. Ha mTok KjamaHa 101aTKOBO MOHTY€EThes enekTponpuBoa AME1 6[7],
SIKAW 3A1MCHIOE I03YBaHHS BUTPATH BIJMOBIIHO JI0 CUTHAIIB KOHTPOJIEpA.

Monynsuuit By30:1 Ha 0a3i kinanana VFG2 + AFP 2 + AMEi 6 € ehekTuBHUM 1
TEXHIYHO OOTPYHTOBAaHUM DIMICHHSIM [JIs peajizaifii He3aJeKHOTO BiJ THUCKY
pPETYJIIOBAaHHS BHUTpPAaTH y MajMX CIIOKWBAdiB CHUCTEMH TeIUIoNocTadaHHsa. BiH
MOBHICTIO CYMICHUW 3 KOHIIEMIIEI0 MPIOPUTETHOTO PO3MOJLTY TEIJIOTH, 30epirae
THYYKICTh y MPOEKTYBaHHI Ta MOJIEPHI3aIlli, Ta TI03BOJISIE 3a0€3MEUNUTU €AUHY JIOTIKY
PEryJIIOBaHHS MO BCiil CUCTEM1 — HE3aJIEKHO Bl pO3MIpYy CIOKHBAya.

BucHoBkH

1.V xomi AOCHIIKEHHSI BCTAaHOBJIEHO, IO peryitoBaibHuM kiaanaH AFQMP 2
DN65 npu po6oTi B kouTypi LITTI-27 He BignmoBigae ripaBIidyHIM XapaKTePUCTUKAM
KOHKPETHOTO CTOXHBaua: (pakTUYHA BUTpPATa TEIUIOHOCIS Oysia mpuOIM3HO BIBiYi
HIKYOI0 32 po3paxyHKOBY (= 13,4 m*/rox), a mepemnaj TUCKY Ha KjamaHi HE JOCATaB
MiHIMaJbHOTO nopory cradimizauii 0,1 Oap.

2. 3 ornsay Ha oOMekeHy HOMEHKIATypy Turopo3mipiB AFQMP 2 (mounnarouu 3
DNG65), BCTaHOBJICHO HEOIUIBHICTh 3aCTOCYBaHHS JAHOTO KJIalmaHa JUisl MaluX 1
CEpEeNIHIX CMOKUBAYIB 13 HU3bKUMH BUTPATAMU TEIIJIOHOCIA.

3. 3anponoHOBaHO aJbTEPHATHUBHE MOJYJIbHE PEryJloBaJibHE pilIeHHS Ha 0asi
kianada VFG 2 (DN15-DN50), memOpanHoro perynaropa nepenany tTucky AFP 2 ta
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enextpornpuBoga AMEi 6, sike 3a0e3neuye NiATPUMAHHS CTAJIOr0 Mepernaay TUCKY Ta
TOYHE J03YBaHHS BUTPATH.

4. MonynbHUI  pETryJIOBaJbHUM  BY30J  XapaKTepU3YEThCS  THYUKICTIO
HaJIAIITYBaHb, MOXJIUBICTIO IO OCHAIIICHHS ICHYIOUUX TEIUIOBUX IyHKTIB 0€3 3aMiHU
KJIaMaHiB 1 MOBHOIO CYMICHICTIO 3 QJITOPUTMaMH MPIOPUTETHOTO PO3MOJILTY TETUIOTH,
10 pOOUTH HOTO TEXHIYHO AOLIIBLHUM JUISl BIIPOBAKEHHS Y CIIOKUBAYIB 3 BUTPATAMHU
no 10 m*/ron Ta npuennyBanbauMu giametpamu DN15-DNSO0.

5. 3anponoHOBaHUM MIIX1 10 aHATI3Y PETyII0I0YHNX BY3JIiB I03BOJISIE I1Te HA €Tarll
IIPOEKTYBaHHS a00 MOJIEpHi3aIlii 0OIPYHTOBaHO BU3HAYATH JIOLLIbHICTh 3aCTOCYBAaHHS
KOHKPETHUX THUITIB KJallaHIB Ta yHUKATH HEE(PEKTUBHUX PIIICHb, IOB’S3aHUX 13
HEBIIMOBITHICTIO T1IPAaBIIYHUX XapaKTEPUCTUK CTIOKUBAYIB.
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JAESIKI IOKASHUKHA CTOMATOJIOI'TYHOT'O
CTATYCY XBOPUX HA PEBMATOIIHUU APTPUT

Ynoa Ojsiekcanap AHATOJIIHOBHY,
JOKTOP MEIWYHHUX HayK, podecop, 3aBinyBad kadeapu CTOMATOJIOTI]
JloHelbKHii HalllOHAIbHUN MEIUYHUI YHIBEPCUTET

I'aBiseit Jdaniin Ouierosuy,
acmipaHT kKadeapu CToMaToorii,
JloHelbKHii HalllOHAIbHUN MEIUYHUI YHIBEPCUTET

Ad¢onina Bikropisa BoiogumupisHa,
acHCTeHTKa KadeIpHu CTOMATOJOr ],
JloHelbKUii HalllOHATbHUN MEANYHUNA YHIBEPCUTET

AxMenoB AHap AWJIHMH OIJIH,
acmipaHT kadeapu CTOMaToJIOri,
JloHenbKuii HalllOHATBHUN MEAUYHUM YHIBEPCUTET

Beryn. XBopoOu opratiB Ta TKAaHUH MOPOKHUHHM POTa OOTPYHTOBAHO BIIHOCATH
710 TIEPEJIIKY HalOUIbII PO3MOBCIOIKEHUX 3aXBOpIOBaHb. Ha kapiec 3y0iB XBOPIIOTH 1
TITH, 1 JOPOCII, BIH BPa)Ka€ sIK TAMYACOBI, TaK 1 MOCTIHHI 3yOH, TPUUOMY 3a MEBHHUX
00CTaBHH Kaplec JOCTAaTHbO WIBUAKO PYWHYE TBEpAl TKAHWHHU, BHACIIAOK 4YOIO
PO3BUBAIOTHCA YCKIATHEHHS, IO SKUX BIAHOCATH 3aMajCHHS MYJbIN Ta MEPIOJOHTY.
Came 111 yCKIaHEHHS CIPUYUHSAIOTH TOCTPUiA O171h 1 0€3 CBO€YaCHOTO Ta aJIeKBAaTHOTO
JTIKYBaHHS TPU3BOAATH 10 BUJAJICHHS YypaxeHuX 3yOiB. 3po3ymisiio, 1o y pasi
BUJIaJICHHS 3y0iB, 3aJIEKHO BiJ PI3HUX aHATOMO-()YHKIIIOHATBHUX TPYII, 3HUKYEThCS
KyBajbHa €()eKTUBHICTh, CTPAXKIAIOTh €CTETHKA Ta (DYHKIIIST MOBJICHHS, 110 3HAYHOIO
MIpOIO BiIOMBAETHCS Ha SAKOCTI JKUTTS 0C10, B IKHMX 111 3yOu OyJIu BUJIaJICHI.

OnHuM 3 TPOBIAHUX MICIIEBUX UYMHHUKIB MATOTEHE3y Kapiecy 3yOiB BBaXKarOTh
3yOHUUN HAJIT, IKAWA MICTUTh MEBHUM CIIEKTP MIKPOOPTaHi3MiB, 3aJIUIIKU 1K1, y TOMY
YHCITi BYTJIEBOIH, IO JIETKO 3aCBOIOIOTHCS, TOIIO. Y 3B'SI3KY 3 TUM, 10 HE3aJ0BITHHHN
TIriEHIYHUNA CTaH TOPOKHUHM POTa BIAIIPaEe BaXIIUBY POJIb Y PO3BUTKY Kapiecy 3y0iB,
00poTHOY 3 YTBOPEHHAM 3yOHOT0 HAJIBOTY, TOOTO palllOHANbHY 1HAUBIAYAJbHY TITl€EHY
MMOPOKHUHU POTA, BITHOCATH JJO HEOAMIHHUX Ta BYKJIMBHUX CKJIAJIOBUX PI3HOMAHITHUX
KapiecrpopUIaKTUYHUX TMPOTpaM, SIKi po3poOJieHI Ta BIPOBAKYIOTHCA Y KIIHIYHY
MpakTuky [1].

PamionanpHa ririeHa TOpOKHUHHU POTa PO3IIISIAETHCS TAKOXK, SIK TPOBIIHHM 3aXi]T
y KOMIUIEKCHIM MpodiIaKTUIll 3aXBOPIOBaHb MapOOHTA, 30KpeEMa, TEHEPAII30BaHOTO
MapoIOHTUTY, TOMY IO 3yOHHM HAIIT MOPSA 3 1HITUMU MICIIEBUMH YHMHHHUKAMU
0e3mocepeIHbO BIUIMBAE€ HA WOTO CTaH Ta MPHU3BOAMUTH A0 aKTUBAIli 3amalbHUX Ta
3anajbHO-JUCTPOPIUHUX MPOIIECIB, SIKI CTOCYIOTHCS Y TOMY YHUCII KICTKOBOI TKAHUHU
ANBBEOJIIPHUX BIPOCTKIB Tiesenu [2].
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BonHouac HeoOXigHO 3a3HA4YMTH, IO Yy MaToreHes3l kapiecy 3y0iB Ta XBOpoO
MapoJIOHTa CyTTEBE 3HAUYCHHS MAIOTh HE TLILKH MICIIEB1, ajie¢ i CHCTEMHI YMHHHKH, a
came, XpOHI4HI COMaTUYHI XBOPOOH, 30KpeMa, TaKi, 10 BIUTMBAIOTh HA CTaH KICTKOBOI
Ta CIOJIy4YHOT TKAaHWHU, a TAKOXX Ha MiHepaIbHUI 00MiH. Cepen XpOHIYHIX CUCTEMHUX
3aXBOPIOBaHb, SIKI BPaXalOTh CIOIYYHY TKAaHHUHY, CBO€IO JOCTaTHHO BHCOKOIO
PO3MOBCIOIKEHICTIO CEpeJl JOPOCIOTo HAaCEIEHHS BUPI3HAETHCS PEBMATOI THUI apTPUT
[3]. Floro moXomKeHHs Ta PO3BUTOK IIOB’SA3YIOTh 3 ayTOIMyHHHMH MEXaHi3MaMH,
3aXBOPIOBAHHS  XApPAKTEPU3YEThCA TEPCUCTYIOUUM TMepebiroM 3amajieHHd Ta
BUPAKEHOIO pe30pOIIi€I0 KICTKOBOT TKAHUHU. Y 3B'SI3KY 3 IIUM, MOXKJIMBO MIPUITYCTUTU
OlIBII arpecMBHUN TMepedIr 3a3HAUYCHMX CTOMATOJOTIYHHUX XBOpOO B 0ciO, IO
CTPXKJAI0Th Ha PEBMATOIMHUNA apTPUT, B yMOBAX HAsBHOCTI Ta BIUIMBY MICIIEBUX
YUHHUKIB 1X [MaTOTCHE3Y.

Meta  gocaigkeHHsT —  BHUSBUTH  OCOOJMBOCTI  JESKMX  TOKA3HUKIB
CTOMATOJIOTIYHOTO CTaHy MAalll€HTIB, K1 XBOPIIOTh HA pEBMATOiTHUNA apTPUT.

Marepiaau i mMeroam gocaigxkeHHs. B ymoBax npuBaTHOi CTOMAaTOJIOTIYHOI
KIIIHIKK OyJi0o oOcTexeHo 38 XBOpHX Ha peBMaroigHui apTput. Cepen 0OCTEKEHHUX
oyJio 24 xinku (63,2% Big 3arayibHOI KiIbKOCT1) Ta 14 vomnoBikiB (36,8%). Bik oci0,
K1 Opaju y4acTh y JOCHIKeHH], ckinaaas Big 30 10 45 pokiB. Yci 00CTexkeH1 Malli€eHTH
HaJanu T0OpOBLIbHY MHUCHbMOBY 3rOAY Ha y4acTbh Y JTOCIIIKEHHI.

VY xoai oOCTeXEHHA BU3HAYAIM PO3MOBCIOIKEHICTh Kaplecy 3yOiB Yy JAaHOIO
KOHTHUHTEHTY 0C10, IHTEHCHUBHICTh KapiO3HOTO ypa)KEHHA 3a BIAMOBIIHUM 1HJEKCOM
KIIB 3 ananizom ioro ctpykrypu. Kpim Toro, BUBYaim Kapi€eCpe3uCTEHTHICTh eMalll
3y0iB 3a MOKa3HUKOM CTPYKTYpPHO-(YHKIIIOHAILHOT KUCIOTOCTIHKOCTI eMalii 3y0iB 3
KUTTE3/IaTHOIO IMTYJIBIIOK0 3a Pe3yJIbTaTaMU TECTY €MajeBOi Pe3UCTEHTHOCTI, a TAKOXK
TiTiIEHIYHUN CTaH MOPOKHUHU pOTa 3a crpoieHuM iHaekcoM Green -Vermillion [1].

OTpumaHni y HOCTIPKeHH] MOKa3HUKHU aHATI3yBajll 3 BUKOPUCTAHHIM BapialiiHol
CTaTUCTUKU Ta BU3HAYEHHSIM JOCTOBIPHOCTI PI3HUIIl MK BIANOBIIHUMHU CEpEIHIMU
3HaYEHHSIMHU.

Pesynbratn jgocaimkenns. Iligx yac mnOpoBeAEHOr0  CTOMATOJOTTYHOTO
00CTEeXXEHHSI KOHTUHIEHTY 0C10, 110 OpaJii y4acTh Yy AOCIIKEHHI, BCTAHOBJICHO, 1110
PO3MOBCIOJIKEHICTh Kapiecy 3y0iB y HUX cTaHOBUTH 100%, TOOTO yci 00CTeKEH1 Main
ypaKkeH1 KapiecoM 3yOu. [HIEKC IHTEHCHMBHOCTI KaplO3HOTO ypa)K€HHs 3yOIB y LUX
oci0, 3aranom, nopiBHioBaB 11,4+1,85, mpu 11bOMY y YOJOBIKIB BiH OYyB JI€LIO BUILIHUM,
HDK y KIHOK, Ta ckiamaB 12,9+2,10, anme meid moka3zHuUkK HemocToBipHO (p>0,05)
BIJIPI3HABCS BIJ TaKOTO, MO CTOCYBAaBCsS OOCTEXKEHHMX KIHOK, B sikux iHAekc KIIB
ctaHoBuB 9,8+1,71. BaxnuBo 3a3HauuTH, 10 1HAWBIAYyaTbHI TOKA3HUKU IHICKCY
IHTEHCUBHOCTI KapiO3HOTO YpaXeHHsA 3yO0IB CyTTE€BO BIAPI3HSUINCSA, 30KpeMa, Yy
YOJIOBIKIB II€H 1HJEKC KOJIMBABCS y Mexax BiJ 8 1o 19 ypaxeHux kapiecom 3y0iB, y
’KIHOK BiH BKJIQJIaBCS y paMKH Bif 6 710 15 3y0iB 3 KaplO3HUMH YPAKECHHIMU.

CtpykTypHO-(QyHKIIOHAIbHA KUCIOTOCTIMKICTh emaii 3yOIB 3 JKUTTE31aTHOIO
MyJIBIOIO 32 TECTOM €MaJIeBOi PE3UCTEHTHOCTI Y BCIX 00CTeXEeHUX ckianana 6,8+1,15
Oana. bynu Bu3Ha4eH1 MEBHI pO301KHOCTI IIOJI0 I[LOTO MOKA3HHMKA y YOJIOBIKIB Ta
KIHOK, a caMe, y 4YOJIOBIKIB BiH cTaHOBUB 7,4+1,25 06ana, y >XKIHOK IOKa3HHUK
nopiBHIOBaB 6,24+0,98 Oayna, TOOTO OTpUMaHiI 3HAYEHHS, SK 1 MOMEPEIH] I0J0
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IHTEHCHUBHOCTI KapiO3HOTO Ypa)KeHHsI 3yOiB, BIAPI3HSIOTHCS OJWH BiJl OJHOTO
HegocToBipHO (p>0,05). BusHadueni MOKAa3HUKKA CTPYKTYPHO-(YHKIIOHATBEHOT
KHCJIOTOCTIMKOCTI eMaJli, SIKi MaloTh JIOBEIEHE BHUCOKE MPOTHOCTUYHE 3HAYCHHS,
CBiT4aTh PO BUCOKUH PU3UK BUHUKHEHHS HOBHUX KapiO3HUX YpaKeHb B OOCTEKEHUX
0ci0, 1110 BUMarae akTUBHUX KapiecrpodiTaKTHYHUX 3aX0/(1B HAOIMKUUM 4acoM.

CraH ririeHu MOPOXKHUHU POTa y Malli€HTIB, 3arajJoM, BUSBUBCS HE33OBUIHHUM,
BIMOBIIHUN 1HAEKC cTaHOBUB 2,2+(0,91 Ganma. 3HOB y KIHOK i1HAEKC TirieHu OyB
KpalliiM, BiH gopiBHIOBaB 1,8+0,73 Gaia, y TOM e yac, sSIK Y YOJIOBIKIB TaHUH 1HJEKC,
ckianarouu 2,5+0,94 6ana, OyB 3Ha4HO, ajie 3HOB He10CTOBIpHO (p>0,05) ripmmm.

BucnoBok. CTOMATOJOTIYHUN CTAaTyC XBOPUX Ha PEBMATOIAHMM apTpuT, 3a
JTAHUMHM JTOCTIDKEHHS, BIIPI3HAETHCS BUCOKUM 1HIEKCOM Kapio3HOTO ypakeHHs 3yOiB
Ta BUCOKMM PU3UKOM BUHUKHEHHS] HOBHX Kapl03HUX YpPaKeHb, PU I[bOMY MallI€EHTH 3
11€10 XBOPOOOIO MAIOTh HE3aJ0BUIBHUM CTaH Tri€HH MOPOKHUHU poTa. OTpUMaHi 1aHi
CBIJTYaTh PO HEOOXIAHICTh CUCTEMATUYHHUX Ta KOMIUIEKCHUX Kaplecrpo(iIaKTHIHUX
3aX0/iB, fAKI MAalOTh BKJIIOYATH HABYAaHHS PALIOHAJIBHIA 1HAWBIAYaJbHIA TIrl€HI
MOPOXKHUHU POTa 3 000B'SI3KOBUM MEPIOIUYHUM KOHTPOJIEM.
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The current stage of human civilization is characterized by the exacerbation of
global problems, including climate change, depletion of natural resources, social
inequality, political and military conflicts. Human society's response to these
challenges has been the development and adoption of the concept of sustainable
development. The ways to make it happen, which were officially set out in the UN
General Assembly resolution “Transforming our world: the 2030 Agenda for
Sustainable Development” [1], involve a comprehensive approach to overcoming these
challenges by ensuring a harmonious balance between economic needs, social equality,
and environmental protection.

One of the important tools for achieving sustainable development goals (SDGs)
can be cross-border cooperation, which allows joint decisions to be made for territories
facing similar economic, environmental, and socio-cultural problems [2]. Border
regions are becoming particularly important areas where practical mechanisms for
sustainable development are being implemented through economic cooperation,
environmental protection, and social development [3].

Ukraine, which shares borders with seven countries, occupies a strategically
advantageous position in the European cross-border cooperation system. After gaining
independence, the issue of cross-border cooperation became important in the context
of Ukraine's integration into the European space, strengthening security, and
implementing the principles of sustainable development at the local level [4]. Of
particular importance are the Euroregions created with the participation of Ukrainian
territories: Carpathian, Bug, Dniester, Upper Prut, Slobozhanshchyna, and others. They
have become platforms for the implementation of joint infrastructure, environmental,
educational, and cultural projects [5]. European Union programs, in particular
INTERREG, have opened up opportunities for Ukraine to attract financial resources
and implement innovative sustainable development practices [6].
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Recent scientific research confirms the growing role of cross-border cooperation in
addressing complex development issues in border regions, particularly in the areas of
water resource management, environmental protection, energy security development,
and promotion of economic activity in local communities. Cross-border cooperation is
becoming a catalyst for modernization processes, contributing to institutional
development, infrastructure development, and increased social cohesion [7, 8§].
However, cross-border cooperation in Ukraine also faces a number of challenges.
These include insufficient institutional capacity of local authorities, low public
awareness of cooperation opportunities, lack of funding for the preparation and
implementation of cross-border projects, and the absence of a comprehensive state
policy to support cross-border cooperation [9]. The issue of harmonising Ukrainian
legislation with that of EU countries, particularly with regard to the implementation of
interregional sustainable development initiatives, remains important.

The issue of cross-border cooperation in the context of sustainable development
has been studied by both domestic and foreign scholars. The main scientific
achievements demonstrate the evolution of approaches from purely economic analysis
to a comprehensive vision of cross-border cooperation as a tool for ensuring sustainable
regional development.

In the early stages of cross-border cooperation, the focus was on developing
economic integration in border regions [2]. The main role was given to joint investment
projects, stimulating trade, and attracting foreign direct investment. However, the focus
gradually shifted to broader aspects: environmental protection, cultural integration,
infrastructure development, and the formation of a common identity [10].

The issue of integrating cross-border cooperation with sustainable development
goals has been actively analyzed within the framework of EU international projects, in
particular INTERREG [6]. According to research by the European Commission, cross-
border cooperation is recognized as one of the most effective mechanisms for ensuring
the sustainable development of border areas [11, 12].

In the Ukrainian context, the issue of cross-border cooperation was considered in
various aspects: the development of Euroregions, the formation of cross-border
innovation networks, the promotion of spatial development, the development of
energy, and the consideration of war conditions. It is noted that cross-border
cooperation contributes to the modernisation of the institutional capacity of local self-
government, which is a necessary prerequisite for the implementation of sustainable
development goals at the local level. Many studies are devoted to assessing the
effectiveness of cross-border projects and their compliance with the principles of
sustainable development. It has been proven that the most successful initiatives are
those that combine economic, environmental, and social components. The need for
multi-level coordination between local, national, and supranational levels is noted.
Cross-border regions are seen as “laboratories” for sustainable development integration
processes. Recently, special attention has been paid to specific challenges for Ukraine,
such as political risks and security threats [13, 14].

The beginning of Ukraine's cooperation with neighboring countries in the field of
environmental protection can be considered the ratification by the Verkhovna Rada of

53



ECOLOGY
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

Ukraine in March 1999 of the Convention on Environmental Impact Assessment in a
Transboundary Context. Later, in 2004, the Law of Ukraine “On Transboundary
Cooperation” was adopted, which was replaced in 2024 by the Law of Ukraine “On
International Territorial Cooperation of Ukraine.” In accordance with these laws,
Resolution No. 408 of the Cabinet of Ministers of Ukraine dated April 14, 2021,
approved the State Program for the Development of Transboundary Cooperation for
2021-2027. The Law of Ukraine “On the Principles of State Regional Policy” and
Resolution of the Cabinet of Ministers of Ukraine No. 695 of August 5, 2020, “On
Approval of the State Strategy for Regional Development for 2021-2027,” also play a
significant role in regulating international cooperation.

One of the indicative quantitative measures of the effectiveness of cross-border
cooperation 1s the volume of imports and exports of goods between border regions.
According to Annex 3 of the Resolution of the Cabinet of Ministers of Ukraine “On
Approval of the State Program for the Development of Cross-Border Cooperation for
2021-2027,” the target value of the indicator “Volume of exports and imports of goods
and services of Ukraine's border regions” should increase by 5% annually, starting
from the base year of 2019. According to the State Statistics Service of Ukraine,
exports and imports in Ukraine's border regions grew until 2022 (Figs. 1, 2). In 2023—
2024, exports and imports declined sharply, meaning that the Program's goals were not
achieved. The reason for this negative trend is obvious: the start of Russia's full-scale
aggression.

m Vinnytsia region m Volyn region m Zakarpattia region
® [vano-Frankivsk region m Lviv region Odesa region
m Chernivtsi region m EU border regions in total
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Figure 1. Volume of exports of goods and services in monetary equivalent of
Ukraine's border regions (created by the authors)
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Figure 2. Volume of imports of goods and services in monetary equivalent of
Ukraine's border regions (created by the authors)

Despite the full-scale war, Ukraine is actively working on joining the EU. In these
conditions, cross-border cooperation is becoming particularly relevant. International
programs, in particular Interreg Europe 2021-2027, are the tools for the practical
implementation of this process. This EU program focuses primarily on interregional
cooperation. Until recently, only regions from EU member states could participate in
it. From 2024, access to this program will also be open to Ukraine. The main goal of
the Interreg Europe 2021-2027 Program is to improve policies and practices in the field
of local self-government, using the best practices of European municipalities. The
priority areas of the program's projects are research and innovation, digitization, start-
ups, energy efficiency (SDG7); waste management (SDG15) and water resources
(SDG6, SDG14); development of the European transport network and sustainable
mobility (SDGY); education (SDG4); health (SDG 3); inclusiveness (SDG10, SDGY);
integrated urban and rural development, improving the work of local governments and
the level of services they provide to citizens (SDGI11). In other words, the program,
which has a budget of €379 million, is focused on implementing cross-border
cooperation projects that directly contribute to the achievement of sustainable
development goals.

Ukraine's participation in such programs contributes to the harmonization of
national environmental policy with relevant European standards and stimulates
investment in sustainable development at the regional level. Comparatively small joint
educational and scientific projects involving leading higher education institutions in
Ukraine and neighboring EU countries also play an important role. An example of such
a successful project is “Establishment of Learning Network for the consolidation effort
of joint environmental control and monitoring in the Black Sea Basin 2,” whose overall
goal was to combine efforts and engage the public in the Black Sea Basin countries by
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improving environmental control and monitoring of the Danube Delta [15]. One of the
project partners was Odessa Polytechnic National University, which 1) provided the
public with access to educational resources, knowledge, and information in the field of
environmental protection by organizing training on environmental protection issues
and electronic information resources, 2) enhanced the cultural and educational
potential of citizens of the Black Sea basin countries of Ukraine, Romania, Bulgaria,
and Moldova in the field of environmental protection by developing an environmental
education program; 3) strengthened cooperation and improved the accumulation of
knowledge and information to ensure the stable functioning of the LeNetEco platform,
providing other countries and organizations with the opportunity to use and evaluate it
for this purpose. All these activities are in line with SDG4.

Intergovernmental associations play an important role in cross-border scientific and
technical projects, with the aim of organizing and implementing cross-border
cooperation projects. In particular, for the above-mentioned project, such an
organization was the Association for Cross-Border Cooperation “Lower Danube
Euroregion” (Romania, Ukraine, Moldova). In total, over the 12 years of its activity,
this association has processed a budget of more than €24 million, which was spent on
the implementation of environmental, economic, social, and institutional sustainable
development goals. Given these results, it is important to recognize the importance of
creating such intergovernmental structures, which contribute to the implementation of
the concept of sustainable development through the implementation of real cross-
border cooperation projects.

Despite certain successes in cross-border cooperation, Ukraine faces a number of
problems and challenges in order to maximise the potential of cross-border initiatives.
The first problem is insufficient coordination between local, regional and national
authorities, which negatively affects the effectiveness of joint projects. Some cross-
border initiatives face difficulties due to the lack of adequate legal support and
significant differences in the legal systems of different countries.

The second problem is insufficient funding. Many projects in border regions face
difficulties in attracting investment due to low economic activity and infrastructure
constraints. In particular, significant difficulties arise in financing long-term
environmental projects, such as ecosystem restoration or the creation of
environmentally friendly zones.

The third problem is the lack of a unified information space for data exchange
between border regions and the public. Local communities often do not have sufficient
access to information about opportunities to participate in cross-border projects or do
not have the necessary knowledge to implement them.

The prospects for cross-border cooperation in Ukraine will largely depend on the
timing of the end of the Russian-Ukrainian war, further integration into the European
Union, and support for institutions at the local level. An important aspect is the
introduction of innovative technologies for the effective management of cross-border
projects. In particular, the digitization of processes, the development of joint online
platforms for data exchange, and the use of big data to monitor environmental issues
can greatly facilitate cooperation between countries.
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Thus, cross-border cooperation is a powerful tool for stimulating sustainable
development in Ukraine's border regions. The implementation of cross-border projects
allows: 1) attracting investment, promoting the development of small and medium-
sized businesses, and creating new jobs in border regions; 2) effectively managing
natural resources, reducing negative impacts on the environment, and implementing
climate change adaptation strategies; 3) increase social cohesion and the integration of
cultural and educational programs. To strengthen the impact of cross-border
cooperation on the implementation of the SDGs in Ukraine, it is necessary to integrate
innovative approaches to management, create a favorable financial environment, and
activate the participation of all stakeholders. The lack of an effective comprehensive
state policy on regional cooperation and the Russian-Ukrainian war remain the main
barriers to further development. Thus, cross-border cooperation in Ukraine has high
potential for the implementation of sustainable development goals, but its effectiveness
largely depends on the military-political situation, the coordination of actions of all
participants in the process, the harmonization of the regulatory framework, and the
application of modern management technologies.
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IJII®YBAJBHI HIJIAMUA MAIIMHOBYIIBHOI 'AJTY 31
AK JUKEPEJIO 3ABPYAHEHHSA TOBKIJIJIA

Muxaidjiyenko Biaaga ImurpiBHa,

CTYIIeHT crienianbHoCTi: [IpoMucioBa ekomoris

Ta pecypcoedeKTUBHI TEXHOJIOT1]

BinokpemiieHuit CTpyKTypHUH MiAPO3ALI

«/IuimpoBcbkuil (paxoBuil KoJEIK 1HKEHEPIT Ta MeJaroriku
VYkpaiHcbKuii fep>kaBHUM YHIBEPCUTET HAYKH 1 TEXHOJIOT1i»

Bepuuropa Bikrop JIMurpoBuy,

KaHJ. TEXH. HayK, JIOLEHT, BUKJIaJ|a4y BUILIO1 KaTeropii
BinokpemieHuil CTpyKTypHUIN H1APO3/1IT

«/IHIMpoBChKMI paxoBHid KOJIEIK 1HKEHEPIi Ta MeIaroriku
YKpaiHChbKUM JIep>KaBHUM YHIBEPCUTET HAYKHU 1 TEXHOJIOT1M»

[IpobGnema 3axMCTy HABKOJHUIIHHOTO CEPEJOBHUINA — OJHE 3 HAWBaXKIUBIIINX
3aBlaHb CBHOTOJCHHS Yy BChOMY CBITI. BHKUIM TPOMHCIOBUX MiAIPUEMCTB,
€HEPreTUYHUX CHCTEM, TPAHCIOPTY B aTMocdepy, BOJONMH I HaJpa Ha Cy4acCHOMY
eTami PO3BUTKY HAYKW 1 TEXHIKA JOCITIM TaKUX PO3MIPIB, IO B Psl PETiOHIB,
O0COOJIMBO Yy BEJIIMKUX MPOMHUCIOBHX pErioHax, PiBHI 3a0pyAHEHb Yy KIJIbKa pasiB
MEPEBUIITYIOTH TIPUITYCTUMI HOPMH.

OCHOBHMMHU JpKepernamMd YTBOPEHHS MPOMHUCIOBMX BIIXOMIB B YKpaiHi €
MIAIPUEMCTBA TIPHUYOA00YBHOI, METANYyPriiiHOi, eHEPreTHYHOI MeTaI000pOoOHOI Ta
XIMIYHO1 raxy3eil IpOMHUCIOBOCTI.

Ha nignpuemcTBax MammHOOYIIBHOI Tally3l B Pe3ysbTaTli MEXaHIYHOI 0OpoOKU
IAPUKOIIIIIUITHUKOBUX CTajlel YyTBOPIOETHCS 3HaYHA KUIBKICTh METAJIIYHUX BIJIXO/11B
— nutigyBanbaux nwiamis. [LnidyBanbamii nutam, Mo yTBOPIOETHCS MPU BUPOOHUIITBI
MIAPUKOTIIIIUITHUKIB Micis 00pooku crani [IIX15, cknanaeTses 3 apiOHOT MeTaneBoi
CTPYXKH, a0pa3uBy, TEXHIYHUX MaceJl, MACTUILHO-0X0JI0KyBaabHO1 pinuau (MOP)
TOLIO.

BMmicT MeTaneBrUx KOMITOHEHTIB y IIJIaMax adpa3uBHOI 0OOPOOKH METaJIiB Y BUTIISII
JaCTHUHOK 3 po3mipamu Bif 5 10 400 MkM ctaHOBUTBH 60 %, 1110 103BOJISIE PO3TIISIATH
BIIXOJM NUIaMIB SIK TOTEHIINAHI JpKepesia OoJep)KaHHS METaJeBOTO IMOPOIIKY IS
MOPOIIKOBOT MeTanyprii. XiMIYHUIA aHami3 HulaMy y BUXIJHOMY CTaHI MOKa3aB, IO
CKJIaJ] METAJICBUX YACTHHOK, SKI BXOIATH 10 CKJIaAy IUIaMy, OTPUMAHOTO ITiCIIs
nutidyBadHs migmunmaukoBoi craii X 15 cranoButk: Fe-89,8 %; Si-8,38 %; Mn-0,9
%; Cr-0,96 %; Ti-0,2 mac. %, 110 BiAMOBIIAIOTH CTAHJAAPTY Ha IMIAPUKOIIITAITHUKOBY
ctanb [1].

OCHOBHOIO HEOE3MEKOI JJII HABKOJIHMIIHBOTO CEPEOBUINA, IO BXOIATH JI0
XIMIYHOTO cKany NUTIQYBAIBHOTO TIIAaMy 1 BOJIOAIIOTH BUCOKUM CTyIIeHeM
TOKCUYHOCT1 (2 Ta 3 kimac HeOe3MeKHu) — e MACTHUIHLHO-OXOJOKYBaIbHI PIIUHU:
MacysiHI, eMyJbCii, CHHTETUYHI 1 HAMIBCHHTETWYHI piAuHU Ta iH. bimsme 95 %
TEXHOJOTIYHUX  3ac00iB, 10 BHUIIYCKAIOTHCA IMPOMHUCIOBICTIO  MAaCTHJIBHO-
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OXOJIOJDKYIOUMX PIAMH, € MaciasHUMU. B NpOMHUCIOBOCTI 3aCTOCOBYIOTHCA
BOJIO3MIITYBaJIbHI MacTHJIbHO-0X0J0/kytoul pinuuu tuny HIJL, YI'T, YT, Ykpinon
MICTATB Y cBOeMY ckiai o 70 % macenn.

Y wMmicigx ckiIagyBaHHS NUTIQYBAJbHUX MUIaMIB Ha 3BajMili BiIOyBaeTbcs
MPOCOYYBAHHS 3aJUIIKIB MAaCTHIHHO-OXOJOKYIOUMX PIIUH B KOMIIOHCHTH
E€KOCHUCTEeMHU 1 3a0pyAHEHHS HEOE3MeYHUMH KOMIIOHCHTAMH: TOJIIUKIIYHAMA
apOMaTHUYHUMH BYTJIEBOJHSIMU; MOMI(PEHIIAMU; CIPKO- 1 XJIOPBMICHUMH MPHCATKAMU
Ta 1H.. Y1 BOHU MONIUPIOIOTECSA B aTMOc(epi, BOJ1, IPYHTI, MONAJAI0Th Y MPOAYKTH
XapuyBaHHS.

Oco0nuBy HeOe3MeKy BUKINKAIOTh MOBEPXHEBO-aKTUBHI peuyoBuHU (I[TAP) 1 iHmI1
CrieliaJIbHI OpraHiyHi Ta MiHEpaJibHI J00aBKH (IHT10ITOPH KOpO3ii, cTablIi3aTopH,
OaKTepUIIMIM, POTU3AAUPHI 1 1H.), 1110 BXOAATH JO CKJIaAy TEXHOJOTIUHUX PIIUH.

Ha manwuii yac nuridyBanpHI IUJIAMOBI BIIXOJU MPAKTUYHO HE YTUII3YIOThCS, a
BHUBO3SIThCS HA MPOMHUCIOBI TMOJITOHU, XO4Ya MalOTh BHCOKY MOTEHIIHHY BapTICTh
3aBJISIKM OJTHOPIAHOCTI 3@ XIMIYHUM CKJIaJIOM Ta BJIACTUBOCTSIMU. J{€CSATKH TUCSIY TOHH
IIUX BIIXOJIB BUBO3UTHCS HA 3aXOPOHEHHSI, 110 MPU3BOJANUTH 10 3a0pyIHEHHS IPYHTY
Ta rigpocdepu [1].

Ha nonironi npomucinoBux BiaxoAiB (IIIB) ITAT «XapkiBCbKuid i AIIMITHUKOBUN
3aBO» 3T1JHO 3 €KOJOTTYHUMHM TMacmopTaMu M. Xapkosa 3a nepiog 2014 — 2017 p. p.
HakonuyeHo 105387,191 Ton npoMuciaoBux nun@yBanbHUX HUIaMiB. Y M. XapKoB1 Ha
CHOTOJIHIIIHIN JICHh TaKWX IMPOMHUCIIOBHX IIOJITOHIB CiM, Ha SKHUX IepeOyBarOTh
pedyoBuHM 3 Kiacy HeOesneku [2]. Lle npu3BoauTh 10 30UTBIICHHS 3aliMaHUX TUIOMNI,
JOJIATKOBUX KaMiTaIbHUX BKJIAJCHh Ha OOJAIITOBAHICTH TOJITOHIB, 3aroCTPIOE
€KOJIOT1YHY HEOE3IeKy.

Bupimenns 3amaui yTtumizaiii J03BOJIS€E TIOBEPHYTH Y BHPOOHHIITBO IIHHY
CUPOBHHY JUIsl TOPOIIKOBOI METalyprii Ta BUPIIIUTH TPOOJIEMYy HaKOIMYEHHS
IIUTAMOBHX BIIXO/IB 3 €KOJIOTIYHOI Ta €KOHOMIYHOI TO4OK 30py. B Ykpaini npobiemi
yTui3auli nurdyBaibHUX HUTAMIB TPUCBIYEHUH Pl HAYKOBUX PoOIT aBTOPIB |3, 4].

ABTopamu [5] po3poOiieHa KOMIUIEKCHA CHCTeMa €KOJIOTIYHO Oe3neqyHol
TEXHOJIOT1i (KOMILJIEKC Oe3MepepBHO A1I0YOro 00IaIHaHH) YTHIII3allil HUTi(hyBaTbHUX
nuiamiB, 1o 3abe3neuye BOAOOOOPOTHUM IMKI MUIOYOro po3uuHy. lle mo3Bossie
0araropazoBo HOro BHUKOPUCTOBYBaTH Yy TMpoleci yTuiizamii nuiidyBagbHUX
UTAMOBUX BIAXOJIB 1 3a0€3Me4YUTH 3aXMCT BiJ 3a0pyJAHEHHS HaBKOJHUIIHBOTO
CEpeIOBUIIa TOKCUYHUMHU THTPEIIEHTaMHU.
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KIBEPPU3UKHU Y HUDPPOBOMY BAHKIHI'Y TA
®IHAHCOBI MEXAHI3MH IX MIHIMI3ALIT

Yynunbka Ipuna IBaniBHa
JIOKTOP €KOHOMIYHHX HayK, podecop
JlepaBHUM MOJATKOBUI YHIBEPCUTET

Cepena €ansaera I'eopriiBHa
CryneHnTtka
JlepaBHUM MOJATKOBUI YHIBEPCUTET

CrpiMka nudposizanis O0aHKIBCbKOi cepu TpaHchopmye (iHAHCOBI MOCHYTH,
PO3LIMPIOE  TUCTAHIIIMHI KaHadud OOCIYrOByBaHHS Ta IIJBUILYE 3aJEKHICTb
(1HaHCOBHX YCTaHOB Bl 1H(OpMaIiiiHuX cucteM. 3a MNOAIOHHX YMOB 3pOCTa€
IHTEHCUBHICTh  KiOep3arpo3, TOB’SI3aHMX 13 HECAHKIIIOHOBAHHM  JIOCTYIIOM,
MOPYIICHHSIM IUTICHOCTI JaHUX, IIaXpaiiChbKUMH OIEepalissMi Ta 3yIUHEHHSIM
miarikHoi 1H(pacTpykTypu. [lomupenns mudpoBoro GaHkiHTY (OpMye T0AATKOBE
HABAHTAKEHHS HA CUCTEMU YIIPABIIHHS PU3UKAMH, OCKIJIbKH KiOepaTaku CTBOPIOIOTH
npsiMi (piHAHCOBI BTpATH, pemyTaiiiiHi 30UTKH Ta MiAPUBAIOTH JIOBIPY KIIEHTIB 0
0aHKIBCBKOTO CEKTODY.

3a ymoB 1udpoBoi TpaHchopMallii (PiHAHCOBUN CEKTOp XapaKTepHU3yeEThCs
3pOCTaHHAM YYTIMBOCTI JI0 KiOep3arpo3, mo (opMyroTh 3arpo3u CTabUIbHOCTI
OKpEMHUX YyCTaHOB 1 (piHAHCOBOi cucTemu 3arajniom. llormubneHHs aBTOMaTH3aIlli
0aHKIBCHKHUX OMepalliii 3yMOBIIOE CUTYAIIi0, 3 SIKO1 HaBITh OJJMHUYHI KIOEPIHIIMACHTH
3[1aTH1 TPOBOKYBATH 3HA4YH1 (DIHAHCOB1 BTpATH, penyTalliiiHl yCKJIaAHEHHS Ta MPaBOBI
Hacaiaku. EBomronig kidep3arpo3 noB’si3aHa 3 yCKJIaIHEHHIM (DIHAHCOBUX €KOCHCTEM,
1HTEerpauiero (IHTEX-KOMIIaHIA 1 MOIIMPEHHSAM BiAKpUTOro OaHkiHry vepe3 API, mo
PO3IIMPIOE MOBEPXHIO aTak. HalmommpeHimmM mno4aTkoBUM BEKTOPOM MPOHUKHEHHSI
3aJIMIIAIOTHCS (QIITMHTOBI KaMMaHii, CIpsMOBaHi K Ha KIIEHTIB, TaK 1 HA MEPCOHAI
0aHKiB, dYepe3 Kl 3AIMCHIOETHCA  KOMIIpOMETAIlisi  OOJIIKOBUX  JlaHUX Ta
HECAHKI[IOHOBAaHUN JOCTYIN JO BHYTpPIMIHIX cucteM. llapanenbHO aKTHUBI3yEThCS
BUKOPHUCTaHHS OaHKIBCHKUX TPOSHIB 1 MporpaM-BUMaradiB, 34aTHUX OJIOKyBaTH
poOOTy KPHUTHYHHMX CEpBICIB 1 CHPUYUHATH OararoMiJbHOHHI 30WUTKH, IO
MiATBEPDKYETHCSI MIXKHAPOIHOIO CTaTHCTUKOIO KibepaTak Ha ()iHAaHCOB1 YCTaHOBH.

[lomanpie 3pocTaHHs OHJAMH- 1 MOOUIBHOrO OaHKIHTY CYIPOBOIKYETHCA
eKCILTyaTalll€10 Bpa3IMBOCTEH BeO10/1aTKIB, IJIATIKHUX IIUTFO31B 1 CEPBICIB BIAKPUTOTO
OaHkiHTy, 10 mposiBIgeTbcst y SQL-iH’ekmisx, XSS-atakax 1 MaHITYJISAIIAX
Tpan3akuismu. Okpemy 3arposy ¢opmyrots DDoS-araku, cripsiMoBaHi Ha IOPYIICHHS
JOCTYITHOCTI OaHKIBCBKHX CEPBICIB 1 MiJAPWUB JTOBIpH KIIIE€HTIB, a TAKOX isIbHICThH
OpraHi30BaHUX KIOEP3JOYMHHUX YIPYMOBaHb, SKi pean13y}oTb OaraTtocTyIeHeBi
orepaliii 3 BUKpaJIeHHs KOIITIB uepe3 M>KOAHKIBCHKI TuIaTixkH1 cuctemH [ 1]. CyTTeBmii
BIUTMB MAlOTh 1 BHYTPINIHI 3arpo3u, TMOB’s3aHl 3 [AisiMH  a0o HeadaliCTio
CHIBPOOITHHKIB 3 PO3MIUPEHUMU MIPaBaMU JOCTYITy. Ha T/1i moCuIeHHS peryaIsaTOpHUX
BUMOT y PI3HMX KpaiHaX 3pOCTa€ pojib CHCTEMHOTO YMPaBIiHHA KiOepOe3meKoro,
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OCKUIBKM CYNyTHI BHUTpaTH Ha PO3CIIAyBaHHA IHIMJACHTIB, BIJIHOBJICHHS
1HMPACTPYKTYpH Ta PETYAATOPHI CaHKIII YacTO TMEPEBHINYIOTH MpsiMi (iHAHCOBI
30utku. B VYkpaini aumHamika KiOepiHUMICHTIB y (PIHAHCOBOMY CEKTOpl pi3KO
MOCHJIAJIACS MiCIIs MOYaTKy MOBHOMACIITA0HOT arpecii, 0 MiATBEPAXKY€EThCA JaHUMH
CERT-UA npo kpaTHe 3p0oCTaHHA KiJbKOCTI IHIMEHTIB y 2024 porri nopiBHsHO 3 2021
poxoMm (puc. 1).
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Pucynok 1 - Kibepinuunentu 3adikcoBani CERT-UA 3a 2021-2024 pp. [2]

Junamika 3adikcoBanux CERT-UA «kiOGepiHIMACHTIB JEMOHCTPYE CTale
3poctanHd 3 1350 BunmankiB y 2021 p. no 4315 y 2024 p., mo o3Havae 30UTbIICHHS
OUTBIII HIK YTPHUYIl 32 aHaJi30BaHUU mepion. HalBummii mpupicT cocTepiraeTbes y
2024 p., KoM KUTBKICTh IHIUACHTIB 3pocia Ha 1771 oguHuiio nopiBHsHO 3 2023 p.

VY cyyacHoMy 1u(dpoBOMy OaHKIHTY KIOEPPU3UKH € OJHIEI0 3 HAUOUIBIINX 3arpo3
(d1HaHCOBIM cTaiiikocTi. OCKIIbKY TEXHIYHI 3aco0u 3axucty He naroTh 100% rapauTii,
0aHKM BNPOBA/KYIOTh (DIHAHCOBI MEXaHI3MH, $KI JIONIOMAaraloTh IOM’ SIKIIUTH
HACJIIJIKU arak Ta 3a0e3neunTu Oe3nepepBHICTh Oi3Hecy [3]:

1. KiGepcTpaxyBaHHS - 1€ HAHOIbII PO3MOBCIO/KEHUN MEXaH13M Mepeaadl pU3nuKy
TpeTi cTOpoHi. BiH 103BOJsi€ MOKPUTH 30MTKH, sIKI OAaHK HE Moxke abo He Xoue
yTPUMYBATU Ha BIACHOMY OaJiaHCi.

2. CTBOpeHHs IUILOBUX pe3epBHUX (OHIIB - OaHKKM (OPMYIOTH BHYTPIIIHI
KalliTaJlbHI pe3epBH IIJIsi caMocTpaxyBaHHs. Lle TpomioBi KOmTH, M0 BiAKIAAAIOTHCS
CIeliaIbHO Ha BUIIAJIOK «YOPHOTO Jeoeas» y cepi KibepOesneKu.

3. ImBectumii B  «Security-by-Design» -  (¢iHaHCOBHI  MeXaHI3M
MOTIEPEIKYBAIBHOTO XapaKTepy. 3aMiCTh TOTO, II00 BUTpaYaTH KOIIITH HA JIIKBIJAII O
HACJIIJIKiB, 0AHK 1HBECTY€ y PO3pOOKY O€3MedHOi apXITeKTypH IU(PPOBOTO MPOAYKTY 3
CaMoOTo MOYarky.

4. AyTCOpCHUHT Ta XMapHi pillIeHHs - Iepeaadya PyHKIIIM Oe3neKu creniaai30BaHuM
KoMmaHisiM. 3 (pIHAHCOBOI TOUKH 30Dy 1€ EPETBOPIOE BEIMKI KaliTadbHl BUTPATH HA
KYIIIBJIIO CEPBEPIB Y MPOrHO30BAHI OlepaliiiHi BUTPATH.

Otxe, uudpoBuil OaHKIHT 3a YMOB 3pOCTaHHsS KUIBKOCTI Ta CKJIQJAHOCTI
KIOEpIHIMJEHTIB MEPETBOPIOE KIOEPPU3UKM HA CUCTEMHUN YMHHUK (PiHAHCOBOI
HECTIMKOCTI OAaHKIBCHKUX YCTAHOB 1 MarikHoi iHGpacTpykrypu. Cratuctiuka CERT-
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UA 3a 2021-2024 pp. miaTBEpIKYE pi3Ke MOCUIIEHHS 3arpo3, 10 CyIPOBOIKYETHCS
CYTTEBUMH (piHAHCOBUMHU BTpaTaMU, pEMyTAllIHHUMU YCKIaHEHHSIMH Ta TOJaTKOBUM
PETyASTOPHUM HABaHTAXEHHAM i1 OaHKIBCBKOTO CEKTOpYy VYKpaiHuh. 3a Takux
OOCTaBMH TMO€AHAHHA  KiOepcTpaxyBaHHS, pPE3EpPBHOTO  caMO(iHAHCYBaHHS,
MPEBEHTUBHHUX I1HBECTHUIIN Yy Oe3meuHy HU(POBY apxXiTEKTypy Ta BHUKOPHCTAHHS
CHeIliali30BaHUX CEPBICIB (POPMyE EKOHOMIYHY OCHOBY JIJIsl CTPUMYBAHHS HACIIIKIB
kiOeparak 1 miATpUMaHHs ONepaliitHoi CTIHKOCTI OaHKIB.
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The military sphere constitutes an integral part of the life of any society, just as
military education represents an inseparable component of education as a whole. At
present, particular attention in our country is devoted to military education, with ongoing
efforts to identify new effective methods and forms of instruction, approaches to military
education in general, and the utilization of existing as well as the search for new
resources to replenish the officer corps of the Armed Forces of Ukraine. All these
processes necessitate a comprehensive analysis of contemporary approaches to
education as a whole, along with the selection, refinement, and transformation of modern
educational technologies for application in military institutions of higher education.

Under the current conditions of war, distance learning in some cases represents the
only feasible system for training and continuously maintaining the high qualification
level of military specialists. However, the implementation of distance learning in the
military domain also raises a number of problematic issues. These are associated with
the specific nature of service performed by learners, the necessity of practical training
both at military ranges and at training complexes equipped with specialized
technology, as well as restrictions on access to information and to certain types of
weapons and military equipment, along with the imperative of ensuring cybersecurity.

Distance learning is often referred to as the educational system of the twenty-first
century. At present, learning and professional activity (the fulfillment of official duties)
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are practically synonymous, given the rapid pace of scientific and technological
development, where professional knowledge becomes outdated rather quickly. This
creates the necessity for continuous, and preferably distance-based, education. In
works [1-6], the problems, definitions, and methods of distance (mobile) learning are
described in general terms, without consideration of its specificity for different fields,
including the military.

For example, in [ 7], approaches to distance learning in various countries are compared,
and perspectives for Ukrainian civilian institutions of higher education are outlined.
Regarding the organization of distance learning, works such as [8, 9] present ways of its
implementation in the domestic educational space; however, approaches to organizing
distance education in the military domain remain insufficiently developed [10].

Distance learning in the form of so-called correspondence education was initiated
at the beginning of the last century. Despite the widespread adoption of correspondence
education, its quality was generally considered inferior compared to traditional face-
to-face instruction. Several reasons account for this, including insufficiently
established communication between instructors and students, as well as the lack of
control over the learning process during the periods between orientation and final
sessions. In essence, these issues were primarily related to the technology of
instruction. The capabilities of modern computer technologies, however, enable the
transmission of knowledge and access to educational and scientific information, in
some cases even more effectively than traditional instructional technologies.

A characteristic trend of modern distance education is the consolidation of
organizational structures among universities. Recently, a new type of organizational
structure for distance university education has begun to develop — namely, the
university consortium. Distance education services are provided by a specialized
organization that unites and coordinates the activities of several universities. Such a
consortium offers a set of courses developed across different institutions, ranging from
preparatory courses for applicants to advanced programs leading to academic degrees.
This model 1s considered promising for the attainment of operational-strategic levels
of education by officers, particularly when it is necessary to learn how to plan
operations involving multiple branches or types of the Armed Forces. Clearly, in this
case, the consortium must include military educational institutions and ensure the
required level of information security.

At the end of the last century, national open universities were established in many
countries. While they adopted numerous organizational principles of correspondence
education, open education as a whole introduced many innovations into the educational
system. The principle of openness in education implies freedom of enrollment for
learners, the ability to design an individual study plan, as well as freedom regarding
place, time, and pace of learning.

Open education is based on a rich and thoroughly developed educational environment
in which learners independently navigate and strive to achieve their educational
objectives. The implementation of the principle of openness led to significant
organizational changes, which became practically feasible due to the introduction of new
technologies for storing, processing, and transmitting information. For instance, a new
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model of distance education emerged based on teleconferencing, which can be conducted
both between instructors and students and among students themselves.

The model of online lectures and teleconferences leads to radical changes in the
organization of modern education. This is manifested in the development of a new
organizational form of contemporary education — virtual universities — based on this
model. Within such a framework, the full potential for restructuring the educational
system is realized, enabling groups of students as well as individual learners to “meet”
with instructors and with each other regardless of physical distance.

These modern means of communication are complemented by computer-based
instructional programs. The emergence of this model of distance education results in
an educational process conducted not only remotely but also independently of any
specific educational institution. In the field of military education, the physical absence
from an institution constitutes an undeniable advantage, allowing service members to
pursue education without interrupting the fulfillment of their official duties.

It should be noted, however, that distance learning can yield significant results in
the theoretical training of military specialists or in preliminary preparation for the
execution of practical exercises, while the practical component of training can only be
implemented under direct instructor supervision of cadets (students). It is also evident
that, within military institutions of higher education, distance learning is permissible
only for academic disciplines without restricted access. These primarily include
courses in the humanities and socio-economic training, natural sciences (fundamental)
and basic training, as well as humanities and socio-economic disciplines.

With regard to disciplines of military-professional and specialized professional
training, the introduction of distance learning into the sphere of military education
faces significant limitations. These are associated not only with restricted access and
the necessity of ensuring cybersecurity, but also with the requirement to master modern
equipment and weapon systems within a short period of time — an objective that is
impossible to achieve without the direct involvement of an instructor or lecturer.
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Artificial intelligence (Al) is one of the technologies that has changed the world,
developed over many years before it offered revolutionary potential for education.

With Al, educators can adapt learning experiences to individual student needs,
making education more effective. Al-enabled technologies also assist in administrative
tasks, streamlining operations and freeing up educators to focus on teaching. Learn
more about how teachers and school administrators are using Al-powered tools today
and the possibilities for the future of artificial intelligence in education.

The term “artificial intelligence” first appeared in 1956. That year, John McCarthy,
a Dartmouth College professor, organized a pivotal workshop that coined the term
“artificial intelligence” and aimed to create machines capable of reasoning and using
human language [1].

After a fast start, research interest in Al cooled for a few decades till the 1990s with
advances in machine learning and neural networks. Today, Al has a significant impact
on various sectors, including healthcare, finance, manufacturing, and transportation.
Many think it is also poised to revolutionize education [2].

Computer-assisted instruction (CAI) began in the 1960s, presenting instructional
material with expensive mainframe computers. As computer technology became
smaller and more affordable, more schools were able to adopt CAL

Intelligent tutoring systems emerged with the advent of desktop computers,
offering tutorial programs that provided immediate feedback and tailored learning
paths based on student responses. These systems demonstrated the potential benefits
of personalized learning, making technology adoption in education increasingly
attractive [3].

Global adoption of technology in education is transforming the way we teach and
learn. Artificial Intelligence is one of the disruptive techniques to customize the
experience of different learning groups, teachers, and tutors.

How Al Transforms the Learning Experience

“Our intelligence 1s what makes us human, and Al is an extension of that quality*
(Yann Le Cun, Professor, New York University).

Artificial Intelligence is a branch of science producing and studying machines
aimed at the stimulation of human intelligence processes. The main objective of Al is
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to optimize the routine processes, improving their speed and efficiency. As a result, the
number of companies adopting Al continues to grow worldwide.

According to Research and Markets, “The analysts forecast the Artificial
Intelligence Market in the US Education Sector to grow to 47.77% during the period
2018-2022,” and it is still growing.

Generally, Al tools mostly comply with 3 basic principles: 1) Learning: Acquiring
and processing the new experience, creating new behavior models; ii) Self-correction:
Refining the algorithms to ensure the most accurate results; 111) Reasoning: Picking up
the specific algorithms to resolve a specific task.

Role of Al in Education

Global adoption of technology in education is transforming the way we teach and
learn. Artificial Intelligence is one of the disruptive techniques to customize the
experience of different learning groups, teachers, and tutors.

1) Personalize Education

Artificial Intelligence helps to find out what a student knows, building a
personalized study schedule for each learner, considering the knowledge gaps. In such
a way, Al, according to students’ specific needs, helps to increase their efficiency. To
do it, many companies train their Als, armed by the Knowledge Space Theory, to define
and represent the knowledge gaps, taking into account the complexity of scientific
concepts and their relations with each other (one can stimulate the learning of another
or become a basis for filling in the gap).

2) Produce Smart Content

Digital lessons

Digital learning interfaces with customization options, digital textbooks, study
guides, and much more can be generated with the help of Al

Information visualization

New ways of perceiving information, such as visualization, simulation, and web-
based study environments, can be powered by Al.

Learning content updates

Besides, Al helps generate and update the content of the lessons, keeping the
information up to date and customizing it for different learning curves.

3) Contribute to Task Automation

Administrative tasks simplification: grading, assessing, and replying to students is
a time-consuming activity that could be optimized by the teacher using Al.

4) Do Tutoring

Continuously evolving personal study programs take into account students’ gaps
to fill during individual lessons. Personal tutoring and support for the students outside
of the classroom help learners keep up with the course and keep their parents from
struggling to explain mathematics to their kids. Al tutors are great time-savers for
teachers, as they do not need to spend extra time explaining challenging topics to
students. With Al virtual personal assistants, students can avoid being embarrassed by
asking for additional help in front of their friends, for instance.
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5) Ensure Access to Education for Students with Special Needs

The adoption of innovative Al technologies opens up new ways of interacting for
students with learning disabilities. Al grants access to education for students with
special needs: deaf and hard of hearing, visually impaired, etc. Artificial Intelligence
tools can be successfully trained to help any group of students with special needs [4].

Benefits of Al for Students

24/7 Access to Learning. With Al helpers available online, students always have
access to learning without being linked to a specific place. They can study at any place
and time they want. They can build their schedule based on their most productive hours.

Better Engagement

Individualized schedules, custom tasks, interaction with digital technologies, and
personal recommendations are part of the personal approach each student gets using
Al. Besides, a personal approach helps students feel special, increasing their
engagement and raising interest in studies in such a way.

Less Pressure

Lessons tailored to the needs of different learning groups allow students to stop
comparing themselves to each other. Earlier, a student should have asked a teacher for
help in front of the class. Now, it’s enough to type a query using a personal virtual
assistant and get an instant explanation. Such opportunities offered by Al tools make
personal progress come to the fore, reducing the pressure in the classroom. Less
pressure means less stress and more enthusiasm to study.

How to Start Implementing Al:

If considering Al as an option to customize the learning experience, these steps
may help to plan any project [4]:

a) ldentify the needs and Al technologies

The starting point of the implementation of any technology is the identification of
the pain points that this technology can address and resolve. It’s necessary to find the
system and research the ways Al offers to optimize these processes.

b) Determine the strategic objectives of Al transformation in your organization

Determine for yourself: Do you want to be an early adopter or a follower? Which
technologies will fit your company best? Are you aware of the Al drawbacks and how
you are going to address them? The completion of which business objectives should
Al technology contribute to? Based on responses to these questions, you should
develop a cost-benefit analysis for Al automation and augmentation.

c) Make the right culture, talent, and technology meet.

To make the most of the Al tools, you should not only choose the right team to
adopt the technology but also create the right environment driven by analytical insights
and focused on actionable decisions on all organizational levels.

d) Smart ways to control the outcome of Al transformation

Creating an environment for both human beings and Al to work side-by-side, it’s
important to ensure the processes' transparency and keep pace with the key
considerations and metrics of Al adoption. Based on the custom characteristics of your
organization and type of Al implemented, decide on the performance indicators to
track, security concerns to keep under control, and technical ecosystems to support [4].
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Personalized learning made possible with Al:

If you're keeping up with the global trends, you know: personalization is
everywhere. The main advantage of Al is the possibility to train it to perform a long
list of tasks, offering in such a way a personalized approach to education. It’s a
universal solution to get a set of tools tailored to the specific needs of learners and
educators to optimize their routine, increase efficiency, improve accessibility, and scale
the process [4].
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The contemporary landscape of higher education increasingly emphasizes the
need to prepare graduates who are capable of effective collaboration, communication,
and partnership in an international professional environment. Alongside subject-
specific knowledge and professional competences, employers and global stakeholders
highlight the importance of soft skills, which include communication, teamwork,
intercultural competence, adaptability, and problem-solving abilities [1]. In this
context, the integration of the Sustainable Development Goals (SDGs) into higher
education has become a strategic priority, aimed at aligning educational outcomes with
global challenges. Among the seventeen goals adopted by the United Nations,
Sustainable Development Goal 17 “Partnerships for the Goals” occupies a central
position, as it underscores cooperation, knowledge sharing, and international
partnership as key mechanisms for achieving sustainable development [2].

English for Specific Purposes (ESP) instruction represents a particularly
productive educational domain for addressing these objectives, as it combines language
learning with professional communication and authentic task performance in
international contexts. ESP courses are designed to meet the communicative needs of
learners in their future professional domains and thus provide a natural environment
for the development of soft skills relevant to global cooperation [3]. Within ESP
pedagogy, Task-Based Language Teaching (TBLT) has gained recognition as an
effective methodological approach that prioritizes meaningful language use through
the completion of communicative tasks. TBLT shifts the focus from the formal study
of language structures to the use of language as a tool for achieving concrete outcomes,
which closely mirrors real-life professional communication.

From a theoretical perspective, TBLT is grounded in the concept of
communicative competence, which views language proficiency as the ability to use
language appropriately and effectively in social and professional contexts [4].
Communicative language teaching principles emphasize interaction, negotiation of
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meaning, and learner engagement in purposeful communication [5]. TBLT
operationalizes these principles by structuring learning around tasks that require
learners to collaborate, solve problems, exchange information, and make decisions.
Such activities inherently foster soft skills development, as learners must interact with
peers, manage roles and responsibilities, and adapt their communication strategies to
achieve shared goals.

The alignment of TBLT with Sustainable Development Goal 17 becomes evident
when tasks are designed to reflect partnership-oriented professional scenarios. SDG 17
highlights the importance of multi-stakeholder collaboration, international cooperation,
and intercultural dialogue as foundations for sustainable development [6]. In ESP
classrooms, task-based activities such as simulations of international meetings, joint
project planning, negotiations, or problem-solving tasks related to global challenges
create opportunities for learners to experience partnership in practice. Through these
tasks, students not only practice domain-specific language but also develop
collaboration skills, responsibility, and an wunderstanding of collective goal
achievement.

Intercultural competence constitutes another essential component of soft skills in
the context of SDG 17. Effective partnerships across borders require awareness of
cultural differences, openness to diverse perspectives, and the ability to communicate
appropriately in multicultural settings [7]. TBLT in ESP can explicitly support the
development of intercultural competence by incorporating tasks that require learners
to analyze culturally embedded professional practices, compare communication styles,
and reflect on intercultural misunderstandings. Research indicates that task-based ESP
instruction can significantly contribute to the development of intercultural
communicative competence when tasks are designed to engage learners with authentic
international discourse and culturally diverse viewpoints [8].

Furthermore, TBLT promotes learner autonomy and shared responsibility for
learning outcomes, which are crucial elements of effective partnership. In task-based
learning environments, students are not passive recipients of knowledge but active
participants who co-construct meaning through interaction. Collaborative task
completion requires negotiation, leadership, and mutual support, all of which align with
the principles of partnership emphasized in SDG 17. Cooperative learning research
suggests that structured interaction and positive interdependence among learners
enhance both academic achievement and interpersonal skills [9].

The professional orientation of ESP further strengthens the relevance of TBLT for
soft skills development. Tasks are typically based on authentic professional situations,
such as drafting reports, delivering presentations, or resolving workplace conflicts,
which allows learners to practice communication in contexts that resemble their future
careers [10]. When these tasks are framed within themes of sustainable development,
global cooperation, or international projects, they also contribute to learners’ awareness
of global responsibility and the role of partnership in addressing complex challenges.
In this way, ESP instruction becomes not only a means of language education but also
a platform for education for sustainable development, as advocated by UNESCO [11].
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Another important advantage of TBLT is its flexibility and adaptability to digital
and international learning environments. Virtual collaboration tasks, online
simulations, and international project-based exchanges can extend task-based ESP
instruction beyond the classroom, enabling learners to engage in real or simulated
partnerships with peers from different cultural and geographical backgrounds. Such
experiences closely reflect the collaborative practices promoted by SDG 17 and
enhance learners’ readiness for participation in international professional networks.
The integration of digital tools within task-based ESP instruction also supports the
development of communication and collaboration skills in virtual environments, which
have become increasingly important in contemporary professional practice.

Despite its considerable potential, the effective implementation of TBLT in ESP
requires careful pedagogical design. Tasks must be relevant to learners’ professional
needs, sufficiently challenging, and clearly aligned with both language learning
objectives and soft skills development goals. Educators play a crucial role in
facilitating interaction, providing feedback, and encouraging reflection on both
linguistic performance and collaborative processes. Reflection activities following task
completion can help learners become aware of the soft skills they have practiced and
the ways in which these skills contribute to effective partnership and communication.

In conclusion, Task-Based Language Teaching offers a robust methodological
framework for the development of soft skills in ESP instruction, particularly when
aligned with Sustainable Development Goal 17. By engaging learners in meaningful,
collaborative, and professionally relevant tasks, TBLT fosters communication,
cooperation, and intercultural competence, which are essential for successful
partnership in a globalized world. The integration of SDG-oriented content into task-
based ESP instruction enhances the educational relevance of language learning and
supports the broader objectives of sustainable development. Future research may focus
on empirical investigations of specific task-based ESP practices and their impact on
soft skills development, as well as on the design of assessment tools that capture both
linguistic and interpersonal learning outcomes in the context of SDG 17.
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EQ@EKTUBHICTb BUKOPHCTAHHA KOMIKCIB K
3ACOBY PO3BUTKY TA KOPEKIII MOBJIEHHA Y
AITEN 3 TAXKKUMU HOPYIIEHHAMA MOBJIEHHA

AKypoOa Terana AnaroJiiiBHa
Crapmmii BYNTEINb MOYaTKOBUX KJIaCiB
HoBoymuibkoi cneriagbHOl KON
XMeNbHUIIbKOT 00JIaCHOT paju

VY cnerianbHii Meaarorimi Ta JIOroneaii pO3BUTOK Ta KOPEKIIisl MOBJICHHS B JITEH
3 TSDKKUMU MTOPYLIEHHSIMUA MOBJICHHS € OAHIEIO 13 KJIIOYOBUX MpoOsieM. 3BaXKalouu Ha
Te, 1[0 3B’SI3HE MOBJICHHS € BU3HAYAJbHUM CKJIQJIHUKOM COIIJIbHOI ajamnTaiii Ta
PO3BUTKY JAUTHHH, CydacHa CHCTEMa OCBITU Ta peaduiiTallii MOBHHHA BPaxOBYBaTH
crietn(iKy MOBJIICHHEBUX MOpYIIEHb y AiTed. JIJIst miTeil 13 TSHKKUMU MOPYIICHHSIMU
MOBJICHHS, 30KpeMa TaKuMH, sIK Aucrpadis, quzaptpis, adasis, ajiaiis Y pUHOIAITIS,
3aiKaHHS BaXXIMBOIO € KOPEKI[iSi MOBJICHHEBHX HABHYOK, SKa JIO3BOJISIE HE TUIBKH
MOKPAIIUT KOMYHIKATUBHI 3710HOCTI, a U CTUMYJIOE€ PO3BUTOK KOTHITUBHUX
MIPOIIECIB.

MoBJieHHSI BHUCTyINa€ KIIOYOBUM MEXaHI3MOM HE JIMIIE MIKOCOOUCTICHOI
KOMYHIKaIlii, a 1 pO3BUTKY MHCIICHHSI, MI3HABAIBHOI AISUTBHOCTI, €MOIIIIHO-BOJIHOBOT
cdhepu Ta MPOIECIB CAMOBUPAXKECHHS. Y JITEH 13 TSHKKUMH MOPYIICHHIMH MOBJICHHS
B3a€EMO3B 30K MIDK MOBHOIO Ta KOTHITMBHOIO cdepaMu 3a3Ha€ 1CTOTHUX
TpaHcopMmarliii, 10 HEraTMBHO TIO3HAYAETHCS Ha IXHINM COIllaabHIM ajamTarii,
OCBITHIH JISJIBHOCTI Ta 3araJIbHOMY CTaHOBJICHHIO ocobucTocTi. HemocTaTHii piBeHb
c(hOpMOBAHOCTI MOBJICHHEBUX HABUYOK 1 BMIHb Y JIT€H 3 TSHKKUMH MOPYUICHHSIMU
MOBJIEHHSI 3yMOBJIIO€ KOMYHIKATUBHI TPYAHOLII, SIKI MPOSIBISIOTHCA Y CKJIAJAHOLIAX
HaJaro/KeHHs KOMYHIKallli, pO3yMiHHS I1HCTPYKIIA 1 (OpMYJIOBaHHS BJIACHUX
BHCJIOBJICHb, JYMOK, a OTXE€ — TajJbMyIOTh PO3BUTOK JIOTIYHOTO MHCIICHHS, YSBH,
mam’sITi Ta THIIUX KOTHITUBHUX MPOIIECIB.

MoBieHHeBI ~ MOpyHIEHHsT ~ 0Oe3MocepeHbO  JIETEPMIHYIOTH  3HUKEHHS
KOMYHIKaTUBHOI KOMIIETEHTHOCTI IUTUHH, IO OOMEXYE ii 3aTy4eHICTh IO CHUIBHOI
ITpOBOI1 TisSITLHOCTI, KOJIEKTUBHUX (DOPM HaBUAHHS Ta YCKIIATHIOE TIpoIiec popMyBaHHS
MDKOCOOMCTICHUX CTOCYHKIB 1 HABHYOK COIIAJbHOI B3aeMmofii. OOMEXEHICTh
aKTUBHOTO 1 TACHBHOTO CJOBHUKOBOTO 3amacy, HeC()OPMOBAHICTh TpaMaTHYHOI
OyIOBM MOBJICHHS, a TaKoXX (OHETHUKO-(GOHEMATHUYHI TMOPYIIECHHS 3yMOBIIOIOTH
ICTOTHI TPYIHOIII B PO3yMiHHI HAaBYAJIBHOTO Marepiady, BUKOHAHHI IMOCIIJIOBHHUX
AITOPUTMIB aPTUKYJSIIMHUX 1 1 MOOY/IOBI BIACHUX BHCJIOBIIOBAaHb. YHACIHIJIOK
I[BOTO CIIOCTEPIraeThCsl 3HMKEHHS MI3HABAJIILHOT MOTHBAL1, YIOBUIBHEHHSI PO3BUTKY
BHYTPIIIHHOTO MOBJIEHHSI SIK 3acO0y peryJssilii MUCIEHHEBOI AisUIbHOCTI. Takox
M1JIBUITY€E€ThCS PU3UK BUHUKHEHHSI BTOPUHHHUX €MOIIIHHO-O0COOMCTICHUX YCKJIaJHEHb,
30KpeMa TPUBOXKHOCTI, COIIaTbHOI 130JbOBAHOCTI Ta YHUKAHHS KOMYHIKaIlii, 110 B
CBOIO Yepry, NoriudiI0e HasiBHI KOMYHIKATUBHI 0ap’epu.
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TsKI TOPYIIEHHS MOBJICHHSI TaKOK MAlOTh CUCTEMHHUM BIUIMB Ha MCUXIYHUN
PO3BUTOK JWUTHHH, HAcaMIlepell OOMEXYIouM 1ii 3JaTHICTh 10 ITOBHOIHHOI Ta
edexkTBHOT KOMmyHikari. HemoctaTHs c@opMOBaHICTP MOBJICHHEBUX 3acO0iB
YCKIIQJIHIOE 1HIIIIOBaHHS Ta IMATPUMAaHHS Mi>KOCOOMCTICHOI B3aEMOII1, IO 3yMOBIIIOE
3HIDKCHHSI PIBHS yYacTi JUTUHU Y CIUTBHUX ITPOBHUX BHUJAX MISUTBHOCTI, KOJCKTUBHHIX
dbopMax HaBUaHHS Ta B COIIIAJLHO 3HAYYIIUX CHUTYyallisX. Y TICHXOJOTO-
NeAaroriyHOMy BHUMIpI 1€ TMPU3BOJAUTH JO 3BYXKEHHS COIUAIbHOTO JIOCBITY,
raJibMyBaHHSI PO3BUTKY HABMUOK MOBHOi CIIIBHpalll, B3a€MOIi Ta COLIAJIbHOIO
napTHepcTBa. ToMy Ba)JIMBO PO3pOOUTH Ta 3aCTOCOBYBATH €(PEKTHBHI METOAMYHI
npuiioMu i 3aco0u, SKi COPUATUMYTH (POPMYBAHHIO HABUYOK 3B’SI3HOTO MOBJICHHS,
KOPEKI[ii Ta MiJBUINCHHIO PiBHSI BHUPA3HOCTI 1 3pO3yMIJOCTI MOBJIEHHS Yy JITCH 3
TSOKKUMU TOPYIIEHHSIMH MOBJICHHS.

Cy4acHuil OCBITHIM TpolleC B HOBIA YKpaiHCBKIN HIKOJI MOTpedy€e OHOBIEHHS
HOro 3MICTy, METOAIB 1 TMpUIOMIB HaBYaHHS, BUKOPUCTaHHA 1H(oOpMaIliitHo-
KOMIT' FOTEPHUX TEXHOJIOT1 y pOOOTI 3 YUHSMH, 3aJTy4€HHSI 1X 10 KOMaHHO1 B3a€MO/IIi
HAa 3acajiax MeIaroriku mapTHEPCTBA.

[TutanHst BUKOPUCTAHHS 1H()OPMAIIIHO-KOMIT FOTEPHUX TEXHOJIOT1H B OCBITHHOMY
MIPOIIEC] IPYHTOBHO BUCBITIIOIOThC Y HaykoBUX mnpaisix H. Mop3e, I. BopoTHukoBoi,
O. Ky3pMiHCBKOI. Y CBOIX JOCIIJDKEHHSIX HAyKOBIIl aHai3ylOTh OCOOJIMBOCTI
BIIPOBAXKEHHS 1HQOPMaLIITHUX TEXHOJIOT1A Y HaBYaHHS, PO3KPUBAIOTh ME€JarOr4HHMA
MOTEHIllal HUPPOBUX PECYpPCIB, a TaKOXXK BH3HAYAIOTh IEpeBard 3acCTOCYBaHHS
TEXHOJIOT1/ MITYYHOTO 1HTEJIEKTY B TOYATKOBI1M OCBITI [5].

OpHuM 13 sCKpaBUX Ta I[IKaBUX 3aco0iB BUKOPUCTAHHS 1H(GOpPMAILIITHO-
KOMIT FOTEPHUX TEXHOJIOT1M_€ CTBOPEHHS PI3HOMAHITHUX KOMIKCIB.

Kowmikc (aHr1. comics, MHOYKHMHA BiJl COMiC — KOMEIIMHUM, KOMIYHUM, CMIIITHUI ) —
1Ie KOMIYHUN 3aci0 Bi3yallbHO-BEpOAIbHOI KOMYHIKAIIl, 10 TOEIHYE 300pakeHHS
(MOCNIIOBHICTh MAJIIOHKIB) Ta KOPOTKI TEKCTOBI (PparMEHTH Yy BUIISAIAlI "MOBHOI
OynbOamku", yn "XMapku'" y TEBHIN JIOTIYHIM MOCHIOBHOCTI. [HIIMMU ciioBamu,
KOMIKC — 11€ OCOOJIMBHI UIFOCTPOBAaHUM CMOCIO PO3MOBiAL, 10 MICTUTh MOCIIAOBHO
PO3MIIIIEH] TEMAaTUYH1 KaJIpu: MAJIFOHKH, 11aJIOT1YH1 CUMBOJIY TOIIIO.

[Ipobnema BUKOPUCTaHHSI KOMIKCIB Y HaBYaJIbHOMY IPOIIECI MOYATKOBOI LIKOJU
3HAMIIIA PI3HOACTIEKTHE BUCBITICHHS Y MpalsiX BITYU3HSIHUX MeNaroris, 3okpema: JI.
Pomanenko, H. Pynenko, H. Kynukina po3poOuiii CTpyKTYpHY MOJENb KOMIKCY, Y
MEXaX SKOi BHOKPEMHJIM MOTHBAIIHHO-IIIJILOBUM, 3MICTOBHHM, TIPOIIECyalbHO-
omepaliiHuii, KOHTPOJBHO-OIIHHUM 1  pe3yJbTaTUBHUN  KOMIIOHEHTH, IO
3a0e3MmeuyIoTh HOro JUIAKTUYHY IUTICHICT Ta €(EKTUBHICTh Y HABYAIHLHOMY MPOIIEC]
[6, c. 136]. JI. Hexwusa, €. Tomixa 30cepeaniv yBary Ha MOXKJIMBOCTSIX 3aCTOCYBaHHS
KOMIKCIB B MOBHO-JIITEpATypHiil Tamy3l MOYaTKOBOI OCBITH 3 METOIO0 aKTWBIi3aIlii
YUTAIBKOI JISUTBHOCTI YYHIB 1 TIHMOIIOTO OCMHCICHHS TpoduTaHoro. JlocmimHui
npeactaBwin Instagram crtopinky «Comics in_ Education», Ha sKkiii BUCBITJICHO
cnenu@iky 1 THUIOJOTiI0 KOMIKCIB, OKPECIEHO MepeBaru iX BUKOPUCTAHHS IiJ 4Yac
aHaJI3y JIITepaTypHUX TBOPIB, AUJAAKTUYHI MOXJIMBOCTI OCBITHIX MEMIaNpOAYKTIB, a
TaKOXX OTJISAJT OHJIAMH I1aTGOPMHU JI CTBOPEHHS HABYAIBHUX KOMIKCIB TOIIO [3, ¢. 77-
78]. O. JlymeBcbka BM3HAYMJIa OCHOBHI (DyHKIII KOMIKCIB B OCBITHHOMY MpOLIECI,
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aKIICHTYIOUM Ha TO€JHAHHI Bi3yaJbHOTO 1 BepOaIbHOTO KOMIIOHEHTIB, IMOTEHIlIAI
PO3BUTKY MOBJICHHSI Ta AaKTHBHOTO CJIIOBHMKOBOTO 3amacy Y4HIB, (OpMyBaHHI
JIOTIYHOTO MUCJICHHS TIOPSJ 13 PO3BUTKOM ysiBUM W (haHTa3ii, a TaKoX ITiABUIIICHHS
1HTEpeCy 10 UNTaHHA i JiTeparypu 3arajom [4]. OcoOIMBOCTI BUKOPUCTAHHS KOMIKCIB
Ha ypokax y modaTkoBiil mkom gociimpkyBanu H. [Toramosa, T. OTpomiko; y Mmexax
MOBHO-JIiTepaTypHoOi ranay3i — H. Mimenko, T. UukanoBa, y Mexax MaTeMaTHIHOT
rany3i — H. Pyaenxo, /I. [llupokos Ta iH1m1i HaykoBI [2].

Jns  xomikcy sK 1HOOPMAIIMHOTO MPOAYKTY MPHUHIMUIIOBUMU KPHUTEPISIMU
BU3HAYCHHS € CHOXKET, HAABHICTh IMOCIIIOBHOCTI BUpPaXeHUX I'padiyHO-BepOaTbHUMHU
1HCTpYMEHTAMH CMHUCIIIB, 1, BIIaCHE, CICIU(IYHUM, YHIKaJIbHUM 1HCTPpYMEHTAPIN 1JIs
nepeaayl MUX CMUCIIB — CHHEPTis TEKCTY 1 MAIIOHKY, K1, OyAy4d B pIBHOMY CTYIICHI
HEOOXITHUMH JUII KOPEKTHOTO PO3YMIHHS PO3MOBIJI, CTalOTh PIBHO3ZHAYHUMH
KOMITOHEHTaMH KoMikcy [1, ¢.3 ].

He3Baxatoun Ha ¢parMeHTapHUN Xapaktep mnojadi iHdopmarii, KOMIKC, 3a
CIIOCTEPEIKCHHIMH

H. Kupunenko, BUKOHY€ (YHKIIIIO HAOYHOI OMOPH, L0 CIPHUSE IiJIBUIICHHIO
PIBHSI KOHLIEHTpAIIll YBar y4yHIB Ta ONTHMIi3allil NPOLECY 3aCBOEHHS HABUAJIBHOTO
Matepiany [3]. PopmyBaHHSA TOHATH y IIOMY KOHTEKCTI BIIOYBAETHCS IIIIXOM
MOCTYNOBOTO TEPEXO0/ly BiJl aOCTPAaKTHOrO JI0 KOHKPETHOTO, IO BIANOBIIAE
3aKOHOMIPHOCTSIM MMi3HABaJIbHOT MAisUTbHOCTI AiTed. Takuit miaxing 3abe3neuye
peanizalilo KOMIUIEKCY MPOBITHUX TUAAKTUYHUX MPUHIIMITIB, 30KpeMa: MPUHIUITY
B3a€EMO3B 3Ky HaBYaHHS, BUXOBAHHS W PO3BUTKY, SKHUM mependadae rapMOHIMHUIMA
PO3BUTOK 1HTEJIEKTYaJIbHOI, €MOIIHHO-BOJILOBOI Ta AiSUTBHICHO-TIOBEIIHKOBOI cdep
0COOHUCTOCTI, a TaKOXk (HOPMYBaHHS 3arajbHUX 1 CHEIMIAIBHUX 3A10HOCTEH, O SKHUX
MO’KHA BiJHECTH HABUYKM KOMYHIKaIlii, M3HABAJILHUX 1HTEPECIB 1 MOTPEO YUHIB.

VY 3apyODKHIN MTeAaroriuyHii MpakTUIll KOMIKCH TPUBAIUNA Yac MOCIIal0Th BaXKIIMBE
Miclle SK €(QEeKTUBHUN IUAAKTUYHUI 1HCTPYMEHT 1 IIMPOKO 3aCTOCOBYIOTHCS B
cucremax mkinmbHOi ocsitu CIIA, Snomii Ta kpainm €spomu. IX BukopucTaHHS
OXOIUTIOE Pi3HI OCBITHI Taly3l — BiJl BUBYEHHS MOB 1 F'yMaHITAPHUX AMCLMILIIH JO
MIPUPOTHIYO-HAYKOBHX Ta COIiaIbHO OPIEHTOBAHUX KypciB. OCOOIMBO MOMMPEHUMHA
€ HaBYAJIbHI KOMIKCH Y IMJIPYYHHWKAX 1 HaBYAJIbHO-METOAMYHHMX MaTepiaiax 3
1HO3eMHHX MOB, 30Kpe€Ma aHMIIWCHKOi, 1€ BOHH BHKOHYIOTh (DYHKIIIO 3aco0y
(dhopMyBaHHSI MOBJICHHEBOT KOMIIETEHTHOCTI, PO3BUTKY HAaBHYOK YHTAHHS, TOBOPIHHS
Ta PO3YMIHHSI 3MICTY Bi3yaJIbHO MOJIAaHOTO TEKCTY [2].

Ha BaxJIMBICTh KOMIKCIB SIK IHCTPYMEHTY Bi3yaJbHOI TPAMOTHOCTI 3BEpPTaE yBary
Jlxomrya Enep — BimoMuii TOCTITHUK Y Tally31 Bi3yallbHO1 KOMyHiKallii Ta 1udpoBoro
IHTEPaKTUBHOTO HaBUYaHHA. 32 HOTO CIIOBaMH, KOMIKCH MOXKYTh BUKOHYBAaTU KPUTUIHO
BOXJIMBY (YHKIIIO B CHTYyaIliSX, KOJIM JIOAMHA Ma€ JIMIIe KiJdbKa XBWJIMH IS
3aCBOEHHS JKUTTEBO HE0OX1MHOI 1H(OpMartii. Sk mpukiaay BiH HABOJUTH 1HCTPYKITIT 3
Oe3mekn IS TacCaXHPIiB IMOBITPSHOTO TPAHCIOPTY, AJTOPUTMH KOPHUCTYBaHHS
BOTHETAaCHUKOM, a TaKOXX IIpaBWJIa TOBEIIHKM B TPOMAJICBKHUX MICLSIX y MEpiofn
naxjemiit abo HaA3BUYAMHUX cuTyallii [2]. Y Takux ymoBax came KOMiKcoBa (hopma
nomaui 1HQopMarii 3abe3nedye IIBUIKE PO3YMIHHS, 3HUKEHHS KOTHITHBHOTO
HABAHTAXKEHHSA Ta MMIJIBUILIEHHS WUMOBIPHOCTI MPaBUILHOTO BUKOHAHHS JTIH.
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TakuM 4YMHOM, MI>KHApOIHUNA AOCBIJ] 3aCBIIUYE, 1110 KOMIKCH PO3TIISAIAI0ThCS HE SIK
JOTIOMDKHUN PO3BaKaJIbHUI €IEMEHT HaBUAHHS, a SIK MOBHOIIIHHUN TeAaroTiyHun
IHCTPYMEHT, 37aTHUN €e(QEeKTUBHO MiATPUMYBAaTH IMpOILEC HaBYaHHA, (OpMyBaTH
MPAKTUYHO 3HAYYIl 3HAHHS i yMiHHS Ta 3a0e3MeuyBaTH JOCTYIHICTh iHpopMaii 1ist
PI3HHX KaTeropiit 3100yBaviB OCBITH.

JIMgakTHIHUH KOMIKC MICTHTh €IIEMEHT IHTEPaKTUBHOCTI, aKe CTHMYJIIOE
IIKOJISIPIB 0 aKTUBHOI MOBHOi, MHCJICHHEBOI MisUTBHOCTI Ta aKTHBi3allli MpOIECiB
mam’aTi Ta KOMYHiKaIlii. 37e01IbI10r0 KOMIKC MICTUTh Bifg 5 mo 10 kaapiB, a y4Hi
MaroTh 3MOTY OOpa3HO CIPUHHATH Ta BiIOOPA3UTH BIAMOBIAHI MPUYUHHO-HACTIIKOBI
3B'SI3KM, BIJIMOBITHO HAOyBaIOTHCSI HABUYKU MOOYI0BU MUTAIBHUX, CTBEPIKYBATBHUX
Yy 3anepeyHux (¢pa3, pedeHb, CTBOPEHHS IMEBHHUX I1CTOpi, po3noBifeil. Takox B
IpolLiecl OMpAaIfOBaHHS TEMaTUYHUX KaJpiB KOMIKCA JITH 3 TSHKKUMHU MOPYUICHHSIMU
MOBJICHHS MAalOTh 3MOTY YAOCKOHAJIIOBaTH HABUYKH MPABWIbHOI BHMOBH CIIiB,
CUHTarM, pe4yeHb, ABTOMATHM30BYBaTH TIOCTABJCHI 3BYKHM Ta 3akKpIIUIIOBATH iX
MpaBUJILHY BUMOBY.

Komikcu B OCBITHBOMY MPOIEC] CIPUSIIOTH PO3BUTKY TBOPYMX 3/10HOCTEH YUHIB,
aJi’Ke TyT 3aCTOCOBYETHCS TaKOXK crerudivHa JIEKCHUKa I BiOOpaKeHHS eMOIIIMHUX
CTaHIB, 1[0 HE JMIIE CIPHUIE JpaMaTH3alllii CIOKETIB, a ¥ HaIAIITOBYE YYHIB Uepe3
CIIPUMHSATTS Ta PO3YMIHHS €MOIIIA TEPCOHAXKIB PO3YMITH W YIPaBIATH HHUMH,
pPO3BUBATU JUTAYUN EMOLIMHHUNA 1HTENEKT. BOHM TakoX CHYryroTh €(QEeKTHBHHUM
3ac000M PpO3BUTKY 3B’SI3HOTO MOBIICHHS, aKTHBi3amii Ta (ikcarmii JIEKCHIHOTO
MaTepiaiy, pO3BUTKY ysBH, QaHTa3ii, BMIHHS 4ITKO (JOPMYJIIOBATH Ta BUCIIOBIIOBATU
CBOT TyMKH, BUOKPEMJIIOBATH OCHOBHY JYMKY, 11€10, PAIFOBaTH B KOMaH/Ii TOIIO [7].

Komikcu rpyHTYIOThCS HA IIPUHIINATI HAOYHOCTI, SKUH € 6a30BUM Y HABUAHHI TITEH
3 MOBJICHHEBUMHU TMOpyUIEHHSMHU. BidyanbHa MIATpUMKA TMOJETIIYE TIPOIEC
CIpHuiiMaHHs, OCMUCJICHHS Ta BIATBOPEHHS MOBJIEHHEBOTO Marepiainy. [locnimoBHICTh
KaJpiB copusie (QOpMYBaHHIO JIOTIKM BHCJOBIIOBAHHS Ta PO3YMIHHIO YacOBO-
MPOCTOPOBUX BIJHOIIEHb. 3 TOYKHU 30PY MCHUXOJIHIBICTUKH, KOMIKCH AKTHBI3YIOTb
MIPOIIECH MOBJICHHEBOTO TIPOTPAMyBaHHsI, OCKIJILKH JUTHHA MA€ 3MOTY OIMPATHUCS Ha
30poBUi 00pa3 mij 4yac J000py CIIB 1 rpaMaTHYHUX KOHCTpyKiii. Ile ocoOmuBo
BOKJIMBO I JITed 3 TSHKKUMH TIOPYIICHHSIMH MOBJICHHS, Y SKHX 4YacTo
CIOCTEPIraeThCs HEIOCTATHICTh MOBJIEHHEBOTO TUIAHYBAaHHS Ta TPYIHOIl Y MOOYI0BI
PO3TOPHYTHUX BUCJIOBIIIOBAHb.

VY cuctemi ppoHTANIBHOT Ta KOPEKIIMHO-PO3BUTKOBOI pOOOTH 3 IITHMH 13 TSKKUMHU
MOPYIICHHSIMA MOBJICHHSI KOMIKCH MOXYTh €()EKTUBHO BUKOPHUCTOBYBATHCS SIK
OararodyHKIIOHATBEHUH 3aCci0 (hOpMyBaHHS, PO3BUTKY Ta 3aKPIMJICHHS MOBJICHHEBHX
YMiHb Ha BCIX CTPYKTYpPHHUX PIBHSIX — BIJ (bOHeTI/H(o (hoHemaTHIHOTO, PHTMIKO-
{HTOHAIIIHOTO, JEKCHKO-TPaMaTUYHOTO JI0 3B’S3HOTO MOBJEHHS. X JMIAKTHUHHUIHA
MOTEHITia] 3yMOBJICHUN TMOEIHAHHSIM HAOYHOI OTOPH, CIOKETHOI MOCIIJOBHOCTI Ta
MOXJIMBOCTI 0aratopa3oBoro BapilOBaHHS MOBJICHHEBOTO MaTepiaiay BiAMOBIAHO 0
IHAUBITyaIbHUX MOXJIMBOCTE Ta mOTpeO [iTed 13 THKKUMHU MOPYUICHHSMU
MOBJICHHS.

Ha ertani ¢opmyBaHHS MpaBUIBLHOI apTUKYJISIT Ta aBTOMAaTHU3allli MTOCTaBICHUX
3BYKIB KOMIKCH CTBOPIOIOTH CHPHUATIMBI YMOBHU IJisi BKIJIFOUEHHSI apTUKYJSIIAHUX
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BIIPAaB Y 3MICTOBHMM MOBJICHHEBUN KOHTEKCT. Tak, KOXEH KaJp KOMIKCY MOXKe
CYyNpPOBOKYBATUCS KOPOTKMMH MOBJICHHEBUMHU 3aBJIaHHSMH, CIPSIMOBAaHUMHU Ha
BIIMIpAITIOBAaHHS OKpPEeMHUX 3BYKIB, CKJamiB, a00 CkiagocmoiaydeHb. Hampukmian,
IIEPCOHAX1 KOMIKCY « IIPOMOBIISIIOTEY CJIOBA, 400 3BYKOKOMILICKCH 3 IILJTbOBHM 3BYKOM
y PI3HUX TO3HUINISIX, M0 JAa€ 3MOTY OpraHi3yBaTH TOETAIHy aBTOMATH3AIlI0 3BYKa
CIIOYATKy B 130JIbOBAaHIA BUMOBI, Jalli — y CKJIajax, cJIoBax 1 mpocTux (paszax.
BizyanpHuit 06pa3 nepcoHaka BUKOHY€ MOTUBaLIMHY (DYyHKIIII0, 3HHXKY€E HAPy>KEHHS
Ta CIpHUsiE YTPUMAHHIO apTUKYJIALIIHOT TTO3HUIIII.

Ha mHactymHoMmy erami — (opMyBaHHSI CKIJIQIOBOI CTPYKTypH CJIOBAa Ta
CKJIQJIOCTIONYY€Hb — KOMIKC BHKOPUCTOBYETHCS K 3aci0 MOJOJIaHHA MOPYIIECHb
CKJIaJIOBOI TEMIIO-PUTMIYHOT OpraHizaiiii MoBiieHHs. [10ciI0BHICTh KaapiB JTI03BOJISE
BIIPABJISITH JITEH y YITKOMY PUTMIYHOMY MPOMOBJISIHHI JBO- Ta TPUCKIAIOBUX CIIB,
CiB 31 30iroM MPUTOJIOCHUX, a TAKOX Yy BIATBOPEHHI CIIIB CKJIaAHOI CKJIaJ0BOI
cTpyktypu. Kaapu KOMIKCYy MOXYTh BioOpa)kaTd MOCIHITOBHI il MEPCOHAXKIB, 1110
MOJICTIITYE CHUHXPOHI3AII0 MOBJICHHS 3 PyXOM, CIIPUSE PO3BUTKY MOBIICHHEBOTO
PUTMY Ta TEMITY.

Y mporeci po6OTH HaJ JEKCHKO-TPAMAaTHYHOIO CTOPOHOIO MOBJICHHS KOMIKCH
3a0€3MeUyI0Th MOXKJIMBICTh HIJIECTIPSIMOBAHOTO ()OPMYBaHHSI CIOBHUKOBOTI'O 3aracy Ta
rpaMaTUYHUX KaTeropil y PyHKIIOHATIbHOMY KOHTEKCTI. J{iTM BUKOHYIOTh 3aBJaHHS
Ha 100lp 1 BXUBaHHA IMEHHHUKIB, [I€CIIB, MPUKMETHUKIB, (POPMYBAHHS
CJIOBOCIIOJTYYEHB 1 IPOCTUX MOUIUPEHUX PEUYEHb, CIIUPAIOYMCh HA 30POBY CUTYAIIIIO,
MpE/ICTaBICHY B Kajapax. Hampukiaa, ydHsaM IPOINOHYEThCS OMUCATH Jii MepcoHaxa,
JIOTIOBHUTH PEIUIIKH, TPaHC(HOPMYBATU CTBEP/KYBajbHI PEUYCHHS B MUTAIbHI, a0o
3arnepeyHi, M0 CIPHE 3AaCBOEHHIO CUHTAKCUYHHUX MOJIENIe MOBJICHHS.

OcoOnuBY KOPEKIIHHY I[IHHICTh Ma€ BUKOPHUCTAHHS KOMIKCIB MJII PO3BUTKY
¢bpazoBoro Ta 3B’A3HOTO MOBJICHHS. [lOCHITOBHICTH CIOKETHHX KaJpiB CTBOPIOE
MPUPOIHI YMOBH JJIsl (POPMYBaHHSI MPUUMHHO-HACIIJIKOBHX 3aB’SI3K1B, TUIAHYBAHHS
BHCJIOBJIIOBAHHS Ta MOOYJOBM KOpPOTKUX (pa3 Ta po3moBiged. ITH 3 TAKKUMHU
MOPYIICHHSAMHA MOBJICHHS TIOCTYIIOBO TIEPEXOMSITh Bil BIATBOPEHHS TOTOBHUX
MOBJICHHEBUX 3pa3KiB JI0 CAMOCTIMHOTO CKJIajaHHA (Ppa3 1 peueHsb, a 3roJoM — J0
CTBOPCHHSI 3B’SI3HHUX JIOT1YHUX BUCJIOBIIIOBAHB 3a CEPI€I0 CIOKETHUX KapTHHOK. Taka
poboTa crpusie PO3BUTKY BHYTPIITHHOTO MOBJICHHS, MOBJICHHEBOTO TPOTPaMyBaHHSI
Ta KOHTPOJIIO.

KoMikcu Takox MAOIIJBHO BHKOPUCTOBYBATU JJII PO3BUTKY MOBIIEHHEBOTO
TUXaHHS, IHTOHAIIIMHOT BUPA3HOCTI Ta KOMIIOHEHTIB MOBJICHHS. Peruiiku mepcoHaxin
JTal0Th 3MOTY BIJNPALIOBATH 1HTOHAIIIMHI MOJEl PO3IMOBIIHUX, IHUTAIBHUX 1
CIOHYKQJIBHUX PEYCHb, PETYJIIOBATH CUIIy TOJIOCY Ta TeMI MOBIICHHsS. BomgHouac
eMoIliiiHe 3a0apBIICHHS CIOKETIB crpuse (HOpMyBaHHIO aJCKBATHOI 1HTOHAIIMHOI
peaxirii Ta po3BUTKY €MOIIIHHOT BUPA3HOCTI MOBJICHHS.

[IpakTiyHa 3HAYYLIICTh BUKOPUCTaHHS KOMIKCIB y MpOILECi HAaBYaHHS HITeH 3
TSOKKUMHU ~ TIOPYIICHHAMH MOBJICHHS TIIOJISITA€ B MOJMKJIMBOCTI X  IIHPOKOTO
3aCTOCYBaHHS Y KOPEKI[IHHO-PO3BUTKOBIM JISUTBHOCTI CHEIIaIbHUX I€1aroriB Ta
BUXOBATEIIB IHKIIO3UBHHUX 1 CHEIIAJIbHUX 3aKJIaJlIB OCBITH, a TAKO JIOTOIIEIIB.

KoMikcu MOKyTh OyTH BUKOPUCTAHI:
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—sIK e()EeKTUBHUMN AUIAKTUYHUN MaTepial AJisl PO3BUTKY 3B’ SI3HOTO, 11aJIOTTYHOTO
Ta MOHOJIOTTYHOT'O MOBJICHHS,

—uis popMyBaHHS Ta 3aKPITUICHHS JIEKCUKO-TPAMAaTUYHUX YMiHb Y TOCTYITHIHN Ta
MOTHBAIIHO PUBAOIUBIN (opmi;

—Yy TpolIeci aBTOMATH3AaIlli 3ByKOBUMOBH Ta TIEPEHECEHHS KOPEKIIMHUX HABUUOK
y CaMOCTIiifHE MOBJICHHS,

—IK 3aci10 IMiIBUIIICHHS HaBYaJIbHOT MOTHBAIII1 Ta EMOIIIMHOT 3aTy4eHOCT1 AITeH 3
TSOKKUMU TIOPYIIICHHSIMH MOBJICHHS,

—y po0OTi 3 AITbMHU PI3HOTO BIKY 3 ypaxXyBaHHSIM 1HAMBIAyaIbHUX 0COOTUBOCTEN
MOBJICHHEBOTO PO3BUTKY.

TakuMm YMHOM, BUKOPUCTAHHS KOMIKCIB Ha ()pOHTAIBHUX YPOKaxX Ta Ha TPYHOBUX,
IHAUBITyIbHUX KOPEKUIMHUM 3aHATTAX 3 MAITbMH 3 TSDKKUMH [OPYLICHHSMU
MOBJICHHSI 3a0e3rnedye KOMIUIEKCHHM BIUIMB Ha BCl KOMIIOHEHTH MOBJICHHEBOI
TUSJIBHOCTI, IMIBUILYE MOTHBAII 1O MOBJICHHEBOI AaKTUBHOCTI, 3HHMXKYE DPIBCHBb
TPUBOKHOCTI Ta CTBOPIOE YMOBH JIJIs1 YCIIIIIHOI KOMYHIKaTUBHOI colllali3allii AUMTHHU
B OCBITHBOMY CEPEIOBHIIII.

AHaJli3 TEOPETUYHUX Ta MPAKTUYHUX ACTIEKTIB BUKOPUCTAHHS KOMIKCIB Y pOOOTI 3
TITBMHU 3 TSOKKHUMH TTOPYIICHHIMH MOBJICHHS CBITYHTH MPO IX BHCOKY KOPEKIIIHHO-
pO3BUTKOBY e(eKkTuBHICTh. KoMmikcu 3a0e3IeuyroTh HAOYHY MiATPUMKY, 3HHXKYIOTh
MOBJICHHEBE HAaBaHTAKEHHS Ta CIPHUSIIOTH (POPMYBAaHHIO BCIX OCHOBHUX KOMITOHCHTIB
MOBIIEHHS. [X JOIIIbHO PO3MIAIATH K yHiBepCaIbHUI IHCTPYMEHT, SKUil Moxe OyTH
IHTErpOBaHUNA Yy CHUCTEMYy JIOTONEIWYHOI JOTMOMOTM Ta aJanTOBaHUW /10
1HIMBIAYaJIbHUX TTOTPEO TUTHHMU.
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JIAT'HOCTHUKA TA KOPEKIIA CAYT 1
IHOBEATHKOBHUX NNPOBJIEM Y KOHTEKCTI
B3AEMOAII ®AXIBIIB TA BATBHKIB AITEU

Kaszauinep Osiena CemeHiBHAa,

JIOKTOp TIEJIarOT1YHUX HayK, Ipodecop,

npodecop kadeapu 310poB’s JTIOUHH, peaduTITONOrI] 1 CeIiaabHOl ICUXO0IOT1i
XapKiBChKOI'0 HaIlIOHAJIBLHOTO TeAaroriunoro yHisepcutety iMexi I'.C. CxoBopoau

boituyk FOpii ImurpoBuy,

JIOKTOp TIEJIarOT1YHUX HayK, Ipodecop,

nivicauit uneH (akaaemik) HAITH Ykpainu,

npodecop kadeapu cremniaabHol IeJaroriki, peKTop XapKiBCbKOr0 HaI[IOHAIBLHOTO
negaroriyioro yHisepcurety imeHi I'.C. CkoBopou

AKTyanpHICTh TeMu jgociijpkeHHs. Hesramosni. Hecnyxusani. Henocumroui.
HeyBaxni. HenoBaxkni. HekepoBani. | me Oararto-6arato «HE». He Takux miteit
XOTUIOCS OayuTH y cebe B KaOiHETI MoOJIOAUM (axiBIIM, sIKI HIOWHO 3aBEPIIMIIN
npodeciitHy miarotrosky y 3BO. Ane peanbHICTh € Takow, IO caMe€ Taki JITH
HaOUIbIIe MOTPEOYIOTh JOMOMOTH CHEI1aiCTIB.

Hudpu odiuiiiHOT CTATUCTUKY JIAKAIOTh: MpuOIM3HO y 40% niTel A1arHOCTYIOTh
CHVYT, 1 3 KO)KHUM POKOM KUIBKICTb AITE€H 13 TAKUM J[1aTHO30M 3POCTAE.

Jliarno3 CJIVT' 3BYYMTh OCTaHHIMH pOKaMH 3 yciX GokiB. Moro cTaBmaTh B
pe3yabTaTl peTesbHOl AIarHOCTUKM JIIKapl Ta ICUXOJOTH, HOro Biapa3y 3raiyloTh,
MoOAUMBIIY HEMOCUAIYY a00 HeCHyXHsSHY AUTHUHY. OChb TUIBKM NMHUTaHb HE CTa€
MeHme: 3Biaku Oeperbcsi CHAVYI, gk #oro KOpPEKTHO diarHOCTYBaTH Ta
(HallakTyasbHIIIIE) K MPALIOBATH 3 TAKUMH JTITHhMH?

AHaJ3 HayKOBUX MpaIlb 13 TEMH JOCIIKEHHS CBITYUTD PO T, 110 PI3HOMaHITHI
acmeKkTH TpoOJeMH HaBUaHHS, BUXOBAHHS Ta PO3BUTKY, a TaKOX OCOOJMBOCTEH
opraHizaiii Kopekmiiaoi podoru 3 miteMu 31 CAYID Oymu mpeamMeroM HayKOBHX
MOIyKIB Takux aBTopiB, sk B. T'omneBcbka [1], O. Tomy6, A. Jlecuk, [2],
b. Jlemsuenko [3], H. KacekoBa, O. Bonommuna, B. Boiitko [4], M. Kacesan [5],
I. JlitBinuyk [6], JI. ITnatam [7], JI. IIpokomis [8], FO. IlleBuyk [9] Ta 1HmIi.

[Ipore He3BakalouM Ha JOCTaTHI HAyKOBUW PIBEHb CTaHy BHCBITJCHHS II€i
npoOJeMaTUKH, KOpEKIiiiHO-po3BUBaIbHa pobota 3 miteMu 31 CHAYID wmae
3M1MCHIOBATUCS Y KOHTEKCTI KOMIUIEKCHOTO IMiAXOAY, IO MOTpedye 3A1HCHEHHS
JOIATKOBUX HAYKOBUX TMOIIYKIB Yy cdepl cheriagbHoi MeAaroriky, CreriaibHol
TICUXOJIOT11, HEUPOTICKXOJIOT11, MATOIICUXOJIOT11, JIOTOME 11 Ta IHIINX JOTUYHUX HAYK.

Enepris nutunu 31 CAYID cnpsmoBana Oyab-Kyau, aje TIIbKA HE TYAH, KyId
XoTutocs 6 O6arbkaM Ta memaroraM. Jlitu, siki ctpaxkngatots Ha CH YT, immynbscuBHI,
HEBPIBHOBAXKEHI, TIMEPaKTUBHI Ta HEyBaxkHi. L{I mopymieHHs MOXyTh 30epiratucs
YOPOAOBXK YCHOIO KHUTTS, 1 L€ YacTO YCKJIAJHIOE COLIAIbHO-MIOOYTOBY aJamlTalliio
TTEH.
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CkimanHo oprasizyBatd Ta mpoBecTd 3aHsATT 3 Jitbmu 31 CHAVYI, BoHu
pO30CepeKeH1, HEYBaKHI Ta po30ajaHCOBaHI: TO TpOIIaTh KaOIHET, TO TIKAIOTh 3i
ctinblig. daxiBieBi BaXKIJIMBO BMITH 3aCMOKOITH a00, HAaBIAKH, aKTUBI3YBaTH TUTHHY
3aJIeXHO Bif i1 CTaHy, TOMOMOTTH 1ii 3HaiTH Oananc. Toxal y TUTHHHM 3’ IBUTHCS PECYPC
JUTSI HABYAHHS Ta PO3BHUTKY.

[To € mpuunnoro? Ha mymky HeBposoris, y 60% miteit CAYT nposiBiseTscs uepes
nepUHaTaIbHI TIMOKCUYHO-1eMiuH1 ypaxkenns [THC.

CKJ1aiHICTh MOJISITA€ Y TOMY, 1110 (haxiBLSAM MTOKU 110 Opakye e(heKTUBHUX METO/IIB
nikyBanHs CIIYT, ToMy eKCrepTH-HEBPOJIOTH CXOISATHCSA HA JYMII: BaXKJIMBa PAHHS
JI1arHOCTHKA Ta MOJIaJIbIlIe BITHOBHE JIIKYBaHHS.

[Ipu upomy 90% axiBiiB y cdepi noromenii, MCUXOJOTii Ta NEAAroriku
ctukaroThes 13 cumnroMamu CIYT y po6oTi 3 HOMIKITEHATAMH Ta HIKOISPAMH, @ TOMY
iM HEOOX1THO MaTH:

- YITKY CTPYKTYPY KOPEKIIIHHOT poOOTH;

- IPUHAOMU JJI 3ATYYCHHS «HEKEPOBAHUX» JITEH;

- PO3yMIHHS, SIK 3aIy4YUTH OaTHKIB, aJi>ke 0€3 IXHBO1 y4yacTi podoTa 3 gitbMu CIYT
MpUpeUeHa Ha TIPOBAJL.

Ha xanb, mpakTuka Taka, o yacrtime ¢axisii BiAMOBIst0ThCA Bia aited 31 CIA VYT,
a TOMy JUTSAYl MPoOJIeMH JIMIIE NOCUITIOITHCA. OCOONIMBO CKIIAHO YCBIIOMUTH, 110
TaKl JITH MOTIM CTPAXIAI0Th ICUXOEMOIIIITHO 1 HE 3HaXOASATh HI B KOMY PO3YMIHHS Ta
MIITPUMKH.

k1o BUSBUTH XBOPOOY B paHHBOMY Billl, MO’KHAa BUKOPUCTOBYBATH (Di310JI0T1UHI
MEXaHI3MH IEHTPAJIbHOI HEPBOBOI CUCTEMHU JIUTHUHHU, IO PO3BUBAETHCS, 1 3HUZUTU
YaCTOTY PO3BUTKY CTIHKUX HEBPOJIOTTYHUX MOPYIICHb.

[Ipu IbOMy BENUKY pOJIb y BUPIIICHH] MTPOOJIEMU BIAIrpae B3aEMO/IIS HEBPOJIOTA,
rcuxiaTpa, HeHpOoICuxoJora.

Heiiponcuxonor He craButh AiarHo3 CHAVYI, a mpaiftoe 3 yxe HIATBEPIKEHUM
JI1arHO30M.

Kinekicte miteit 13 CHAYID 3pocrae y reomeTpuuHiii mporpecii. YCKIagHIOTh
CUTYAIlll0 SIK TINEepAiarHOCTHKA, TaK 1, HABIMAaKW, MPOTAJIMHU Yy JIarHOCTHIl, KOJIH
KOMICIi Ta HEBPOJIOTH BIIMOBJISIFOTHCS MIATBEPXKYBATH 1IeH J1arHO3.

Hiarno3 «CHAYT» crtaBuTh Jikap Ha IMiJICTaBl CIHOCTEPEKEHHS 3a IMOBEIIHKOIO
JTUTHHU Ta CKapr, sKi Mpea’ sBISIIOTh OaThkW Ta BuMTelNi. JIJIT YyTOYHEHHS CKapr
BUKOPUCTOBYIOTH ONMUTyBabHUKKM KoHHepca Ta BanaepOinbra nmsi OaThKiB Ta
BuuTeniB. Ll{o6 BU3HAuMTH HaAsBHICTH Ta CTYIIHb BHPA3HOCTI nedilUTy YyBar,
3aCTOCOBYIOTh KOoMIT'toTepHI Tectu Test of Variables of Attention (TOVA) ab6o
MOXO.

Hitu 3 giarHo3zom CYT MaroTh HEHpONCHXONOTIYHI OCOOIMBOCTI PO3BUTKY. Y
HUX YacTO CIIOCTEPIraloThCsl TOPYIICHHS TpH (POPMYBaHHI BUIIHMX TCUXIYHUX
(GyHKIIIM Ta TPYIHOIII Y COIliaNbHIN afanTarii.

[Ipu po6oTi 3 nutunoro 31 CIAYT Heliponcuxonor:

- POBOJIUTH JIIATHOCTHKY JIJI1 BU3HAYCHHSI BUAY Ta CTYIICHS MOPYIIICHHS,

- 3J1ACHIOE CYNIPOBIA IUTHHU JJIs1 KOPEKIIil HEHPOIICUXOJOTTUHUX MPOOIIEM.
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Hagenemo npukiiaj 11larHOCTUYHOTO TECTY, METOIO SIKOTO Ha OCHOBI OOCTEXEHHS
YCHOTO MOHOJIOT1YHOT'O MOBJICHHS IUTUHU MOKHA BUSIBUTH Y IUTUHU BiJICYTHICTH 200
o3Haku CJIBI', a TakoXx iHTepHpeTaliio AaHUX. TeCT MOAAEThCSA AUTHHI Y BUTIIAML
KOMIKCY 3 TPbOX MaJIFOHKIB.

Puc. 1. 3aituuk 13 1BOoMa rycakamu Ha Oepesi piuku. Ha mamoHKy mokazaHo ix
PO3MOBY. 3alfYMK MPOCUTH I'yCaKiB OKATaTU HOTO PIYKOIO.

Puc. 2. I'ycu kaTaroTh 3aifurka piukoro. 3aiiuMK CTOITh Y HUX Ha CIIHHAX.

Puc. 3. I'ycu moGaumnm >kab0K Ta 3aXOTLIM iX ymimaTty. ['ycu mommng B pi3Hi
00kH. 3aliuuK ynaB y piuKy.

Hutuna 1, 5 pokiB, o3Haku A Y1': 3aitunk 3ycTpiBes 3 rycu. ['ycu oro BiiBe3Iu y
BONy. | 3aiiumMK ynas.

Hutnna 2, 5 pokiB, o3Haku JIYI': 3aitunk 3ax0TiB mokaTaTucs Ha KadeHsT. [ToTiM
BiH CTOSIB-CTOSIB, a TIOTIM TUTFOXHYBCS Y BOJY.

JutuHa 3, 5 pokiB, «<HOpMa»: 3aliUMK MOMPOCUB KauoK, III00 BOHU HOTO MOKaTalu
no mopto. Kauku AommmBim [0 cepeauHu Ta noOaumin sxkabok. Ilornamucs 3a
*abKamu, a 3a€llb YIaB y BOIY.

{06 3’scyBaT MpUUNHY OYyIb-SIKOT «TIOTAHOT» TMOBEIIHKN TUTHHU Ta OKPECIIUTH
HUISIXA KOPEKUli, TOTPIOHO HacaMIiepe]] HAJaroJUTH 3 HEK KOHTAKT. A ISl LIbOTO
BAXKJIMBO 32 MPOOJIEMOIO MOOAYUTH caMy JUTHHY Ta il HEMpoCTi mouyTTs. Jlekiabka
1opaj Ha JI0TIOMOTY:

1. [IpuifHATTS 3aMICTh BiAKUIaHHS

Tak, 3apa3 BiH TPOIIUTH KaOlHET a00 Kaxke «He Oy/1y» Ha KOXHE Ballle MPOXaHHS.
Ane auTHMHA Taka, SKOIO €, 1 TposABIAE cebe Tak, sSK Moke. TUIbKM Barli
npodecioHalnizM pa3oM 13 JIOASHICTIO JOTMOMOXKYTh PO3TJISHYTH 3a HE3aI0BUILHOIO
MOBEIIHKOIO BPA3JIMBOTO MAJIIOKa, SKOMY TTOTpiOHA JOTIOMOTa Ta MiATPUMKA.

2. [ii 3amicTh OUYIKYBaHHS

Ak (daxiBeub BU 3HAETE, U0 MpoOIEeMa HE BUPIMIUTHCS cama COOO0 1 HaBpA YH
3HUKHE UM TTOM’ SIKIIIUTHCS 3 BIKOM. BaxkJinBO IoHECTH 70 €M1, 1110 poOoTa HEOOXiHA
3apas.

3. [linTpuMKa 3aMiCTh KPUTUKH

JlutiHa 3 OCOOJMBOCTSIMU TpUpPEUEHA OTPUMYBATH O€3Jiy 3ayBakeHb Ta
HEBTIITHUX BIATYKIB. Tox OynbTe ayist Hei orotoM noBaru! XBamiTh! [lomivaiite i
320X0UyITE NI0Ch XOPOIlE, TpaBUIbHE, 110 BOHA poOuTh! CTBOpIOWTE [J1s HET cUTYyallli
YCHIXY Ta 3MIITHIOWTE CAMOOIIIHKY !

4. YBara 10 eMOIii 3aMICTh «BHOYXy»

BiacrexyiiTe K cTaH TUTUHM, TaK 1 BIacHUHU. SAkio 6aunTe, 110 TUTHHA BXKE Ha
B3BOJI1, MOCTapaiTecs 3amo0irTi crnanaxy HeOa)xaHoi MOBEMIHKU. SIKIIO BiIUyBaeTe,
110 caM1 HAaTTOBHIOETECS PO3/IpaTyBaHHAM 1 3JT1ICTIO, 3HAUITH CIIOCIO 3aCTIOKOITHUCH 1 HE
3ipBaTHCS HA TUTHHI.

5. Bipa Ta 11000B 3aMiCTh Big4aro

Jnst 6ynb-sikoro (paxiBis HE CEKpET, 110 YUM TipIlie MOBOJUTHCS AUTHHA, TUM
Oinbllie BOHA MOTpeOye J1I000BI1 Ta Bipu. Balia BneBHEHICTh y HOro ycnixax J0Ja€e CHUl
HE JIUIIe AUTHHI, a ¥ 11 poauHi.

86



EDUCATION
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

6. HoBi MmeToau 3amicTh Hee(EKTUBHUX IHCTPYMEHTIB

OcHoBHuii (1 yHiBepcanpHuil!) MeTon poOOTH 3 TPYJHOILIAMHU TOBEIIHKH —
CEHCOpHA 1HTeTrpallis.

Taxkum 9YMHOM, HAMPUKIHII T€3 MOXHA JIIATA BUCHOBKY PO TE, 110 TPUOIU3ZHO Y
40% miteit miarHoctyioTe CHVYI, 1 3 KOXHUM POKOM KUIBKICTh TITEH 13 TakuM
aiarHo3oMm 3poctae. KopekmiitHo-po3BuBaibHa podota 3 miteMu 31 CAYID wmae
3MIACHIOBATUCA y KOHTEKCTI KOMIUJIEKCHOTO MiAXOMy, II0 MOTpedye 3iiCHEHHS
JOJIATKOBUX HAYKOBUX TMOIIYKIB Yy cdepl cheriagbHoi MeAarorik, CremaibHol
MICUXOJIOT11, HEUPOIICUXOJIOT11, TATOIICUXOJIOT11, JJOTOMEe 1T Ta IHIIUX JOTUYHUX HAYK.

Hiarno3 «CJAYIT» craBuTh Jikap Ha IIIJICTaBl CIHOCTEPEKEHHS 3a IOBEIIHKOIO
JTUTUHU Ta CKapr, skl Mpea’ sBIsSIIOTh OaThbku Ta BuMTelNl. JlJis yTOUHEHHS CKapr
BUKOPUCTOBYIOTh ONUTyBaJibHUKUM KouHepca Ta BanpaepOinbra s OaTbhKiB Ta
BuutTeniB. ll[o0 BuU3HAUUTU HASBHICTH Ta CTYMiHb BHPA3HOCTI NedINUTY yBarw,
3acTOCOBYIOTh KOoMI'toTepHI Tectu Test of Variables of Attention (TOVA) a6o
MOXO.

{06 3’scyBaT MpUUNHY OYyIb-SIKOT «IIOTAHOT» TMOBEIIHKN TUTHHU Ta OKPECIIUTH
HUISIXA KOPEKLIi, MOTPIOHO HacamIepel HAIArOAUTH 3 HEIO0 KOHTAKT. A ISl LIbOTO €
KiIbka KpokiB: 1. IlpuifHATTS 3amicTh BiakuaanHs. 2. JIii 3aMicTh O4YiKyBaHHS. 3.
[TinTpruMka 3aMiCTh KpUTHUKU. 4. YBara 0 eMoIliii 3aMicTh «BUOYXy». 5. Bipa Ta 110008
3aMmicTh Big4aro. 6. HoBi MeToau 3aMicTh Hee(DEKTUBHUX 1HCTPYMEHTIB.
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I'POBI METOU HABYAHHSI SIK 3ACIB A TAIITALIL
YYHIB 10 CYYACHOT'O IH®OOPMALIHHOTO
CEPEJIOBUILIA

Ko3yonsik Cepriii BosiogumupoBu4
BUYMUTEIb iCTOPIT
K33CO "T'imnHazis Ne 24 XMenbHHUITbKOI MiCbKOT pagn”

Ko3yonsik Inna BacusiiBHa
BUYHMTEIbKA MOYaTKOBUX KJIACIB
K33CO «Jlineit Ne 16 imeni Bonoaumupa Ko3yOHusika XMeTbHUIIBKOT MICHKOT paam»

IlleBuyk BikTopisa bopucisna
BUYMTEJIbKA [T0YaTKOBUX KJIACIB
K33CO «Jline# Ne 16 imeni Bonogumupa Ko3yOHsika XMenbHULIBKOT MICBKOI pam»

CyuacHa ernoxa XapakTepHu3yeTbcs 0e3nperieICHTHOIO MIBUJIKICTIO TEXHOJIOTTUHHUX
3MiH, [0 3YMOBIIIO€ HEOOXIIHICTh paguKalbHOI TpaHchopmallli OCBITHIX MIIXOIB.
[Iporiec aganraiiii yuHiB A0 cy4acHOT0 1H(HOPMAIIIHHOTO cepeI0BUIIA OLTBIIIE HE MOXKE
oOMeXyBaTHCA JIMIIE Tepeaueto CTAaTUYHUX 3HaHb MPOo IUGPOBI IHCTPYMEHTH; BIH
noTpedye GopMyBaHHS THYYKUX KOTHITUBHMX HAaBHYOK, KPUTUYHOTO MHCIICHHS Ta
€MOIIIIfHOT CTIMKOCTI B ymoBax 1H(OpMaIiiHOro mnepeHacuueHHs. IrpoBi meTtonu
HaBUaHHA, $KI YacTO OO0 €IHYIOTbCS TEPMIHOM «reiMidikailisi», BHUCTYNAIOTh
(dyHIaMEHTaIbHUM MEXaHI3MOM TaKoi ajarrallii, MepeTBOPIOIOYM HABYAIBHUN
MpOILIEC HA TUHAMIYHY €KOCHCTEMY, IO PEIEBAaHTHA KUTTEBOMY JOCBIAY HU(MPOBOTO
nmokomiHHA [1].

Tepmin «reliMmidikaiis» YBIHIIOB y HAyKOBHM 0OOIr 3aBASKM OpUTAHCHKOMY
po3poonuky Hiky Ilemmnary y 2002 pomi. B 0OCHOBI 1bOro mMiAXoAy JEXKHUTH
BUKOPUCTAHHS ITPOBUX MEXaHIK, €CTETUKH Ta ITPOBOIO MUCIEHHS Ui 3ay4YeHHS
ayJIMTOPii Ta pOo3B’A3aHHs CKIIAJHUX MpoosieM. B akageMiyHOMY TUCKYpCl BUAUISIOTh
JIBa 3HA4YEHHs Teumidikalli: mMupoke (BUKOPUCTAHHS IrOp Ta ITPOBUX TEXHIK) Ta
By3bKe (BUKOPUCTAHHS BUKIIFOUHO OKPEMHX ITPOBHUX TEXHIK 1 MexaHik) [1].

BigminnicTh reimidikariii BiJ TpaauIiiHOT Tpu ToJiArae B ii TeIeoNOoriyHIN
CIPSIMOBAHOCTI: TOJIOBHOIO METOIO € 3aCBOEHHSI HOBUX KOMIIETEHIIN Ta popMyBaHHS
HAaBHYOK Y€pe3 CUHTE3 ITPOBUX €JIEMEHTIB 3 peaIbHUMHU HaBYAJILHUMU cUTyarlismu [1].
Lle cTBOprOE yMOBH 117151 POPMYBaHHSI aJaITUBHOT OCBITHBOI CUCTEMH, 3/TATHOT THYYKO
pearyBaTd Ha BUKJIMKHA TEXHOJIOTTYHOTO cepenoBuina [3]. ¥V Tabmuii 1 HaBeneHo
MOPIBHSJIBHY XapaKTEPUCTUKY TPATUIIHHOTO Ta TeMMU(IKOBAHOTO HABYAHHS.
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Tabauus 1 - [lopiBHsUIPHA XapaKTEPUCTHKA TPAAUIIIHHOTO Ta reiiMiiKOBaHOTO

HaBYaHHS
[TapameTp MOPiBHIHHS Tpagumiiine Hapyanus | I 'eiimipikoBaHe HaBYaHHS
PoslE VeI ITacuBHU 00'€KT AKTUBHUH Cy0'€KT
Y CHOKUBaHHS iHGopMaIlli | Mi3HABAJIBHOI AISUTBHOCTI
. O1iHIOEThCS SIK HEBAaYa Enement nocsi
CrnpuiiHATTSA IOMUJIKA H Aatd, . JT HOCBIAY,
1110 3HUXKYE Oall HEOOX1THUH JJIsl IPOTrpecy
L Biacrpouennii MurteBuii (feedback y
3BOPOTHHUI 3B'SI30K . ) :
(mepeBipka pooiT) peaJbHOMY Yaci)
: [TepeBakHO 30BHIMTHS BryTpimHs (TocsarHeHHS,
MoTuBains . . ;
(OLIIHKH) 1HTepecC, MOTIK)
CraTuuHe, OOMeXeHe Jlunamivse,
Cepenonuiiie .
KJIACOM 9JacTO BipTyaJbHE

Tabnuus 1 po3pobiiena Ha ocHOBI kepen [1; 3; 4-6].

Apantaiis B IIbOMY KOHTEKCTI JI03BOJIIE «PO30aBUTH» CEPHO3HY aKajaeMIuyHy
po0OOTy, MEPEeTBOPIOIOYM ii HA 3aXOIUIMBY JiSUTBHICTH, IO BIJAMOBIAA€ BIKOBUM
noTpedaM MIKOJISIPIB Ta TEOPil «IIOTOKOBOTO cTaHy» [1].

EdexkTuBHICTh IrpOBUX METO/IIB IPYHTYETHCS Ha TEOPIi caMoIeTepMIHAaIli: YUHSIM
HEOOX1JHO BIJYyBaTH aBTOHOMIiIO, KOMIIETEHTHICTh Ta COLIAJIbHUI 3B's130K [S]. IrpoBi
CEpelOBUILA HAAAIOTh YYHSIM MOXKJIMBICTb BHOOPY TpaekTopii pyxy, 1o (opmye
BIIYyTTS ar€HTHOCTI [8].

OaHuM 13 KIIOYOBUX AaCIEKTIB € PO3BUTOK PE3UIILEHTHOCTI. BuUKOpucTaHH:
HM(POBUX ITOP 03BOJISIE YUYHSIM E€KCIIEPUMEHTYBAaTU B O€3MEYHOMY BIPTYaJbHOMY
MIPOCTOPI, JI€ IliHa MOMUJIKH HE € ¢aTanbHOoI0 [2]. Lle KpuTUIHO BaXIMBO IS alanTarlii
70 Cy4aCHOTO PHUHKY TIpaili, Jie¢ IIHYIOThCS HABUYKM BUPIIMICHHS mpobdiem [2].
JlocmimkeHHsT TATBEPKYIOTh, 10 IU(GPOBI OCBITHI Py MO3UTUBHO BIUIMBAIOTH HA
1HIIIaTUBHICTB Ta TOTOBHICTH JI0 JIOCTIKEHHS HOBUX cep 3HaHb [5].

VY Tabnuii 2 HaBeACHUM BIUIMB ITPOBUX €JICMEHTIB HAa KOTHITHBHI Ta €MOIlIHHI
pe3yiabTaTH.

Ta6auus 2 - Bruiu irpoBux €J1€eMEHTIB HA KOTHITHBHI Ta €MOITIHHI Pe3yJIbTaTH

IrpoBuii e1leMEHT KOrHiTuBHUI BILTUB EmottiiiHuii BIJIMB
. BiacTexenns mporpec :
banu ta piBH1 1 porpecy. BiguyTTs mocArneHHs
CTPYKTYpYBaHHs
IrpoBuii HapaTHB Konrekcryanizaiis 31anb | EMmarisi 1o mepcoHaxiB
) PosButok IIBUJIKOCTI | A3aprT, MOOLTI3aIs
YacoBi 0OMexeHHsI :
peaKii pecypciB
Jlizepoopau Hopisnsbanii aBam3 Konkypentuuii npais
poop KOMIIETEHI11 yp P
CamoBupaxeHHs, . :
ABatapu . . BiquyTTs npuHaiexxHOCTI
i1eHTudikais

Tabnuis 2 po3pobiaeHa Ha ocHOBI xepen [1; 2; 5; 7; 9].
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BropoBajkeHHsT 1TpOBUX TEXHOJOTIM TakKOX CIpUsA€E COIIAbHIN ajanTarltii.
['pymoBi irpu Ta KBeCTH BUMAararoTh KOOPIMHAIII I Ta KOMYHIKAITIi, 110 € BaKJIUBUM
JUIA CITIBIIpAIli uepe3 HUQpoBi miaTGopmu.

[efimipikariiss BUCTyMa€e IHCTPYMEHTOM PO3BHUTKY MENiarpaMOTHOCTI, OCKUIBKU
JI03BOJISIE 3aCBOIOBATH KOHIICMINI TIepeBipkd (akTiB Ha IMMiJACBiIOMOMY piBHI [7].
[Iporpamu, Taki sk «Be Internet Awesome» Bin Google, BUKOPHCTOBYIOTH CBIT
«Interland» s HaBuaHHS AiTell OCHOBaM MHU(PPOBOTO TPOMAASHCTBA Ta MPOTHIIT
ki06epOymiHTy [8]. YuHI BUaTbCsl po3Ii3HABATH MaHINYJIALI1l, Peiiku Ta GIIIUHT yepes
IHTepaKTUBHI crieHapii [8].

Beb-kBecT - 1€ nuIakTH4YHA CTPYKTypa, Jie 1Hdopmallis 3700yBa€eThCs yUHIMU
caMocTiitHO yepe3 pecypcu IHtepHeT. Lle nmepeTBoproe BunTens 3 JpKepeia 3HaHb Ha
MoJIepaTopa MOITYKOBOI JISJILHOCTI [4].

ImepcuBni TexHomyorii (VR/AR) ta cumynsmii 3a0e3reuyyroTh 3aHypeHHS B
CepelloBHUIlla, HEAOCTYNHI B TpaauiiiHomy kiaci [6]. Lle cnpuse dopmyBanHIO
QJITOPUTMIYHOTO MUCJIEHHS, HEOOXITHOTO IS yCHiXy B HUQPOBIH exkoHOMIll. Y
Tabnuil 3 3a3Ha4eHuil piBeHb HU(POBOI aJTalITOBAHOCTI YKpaiHu.

Ta6auus 3 - Pisens b poBoi agantoBaHocTi B YkpaiHi: cratuctuka [10]

[Toka3Huk CratuctuyHe 3Ha4YECHHS
Bononinzs nuppoBUMH HaBUYKaMU 93% nopocnux
Buxopucranns I nigmitkamu 70%
Bukopucranns LI nopocnumu 42%

Tabnus 3 po3pobieHa Ha ocHOBI xepena 10.

VYcnimHa 1HTerpamisi irpoBUX MEXaHIK B OCBITHIA MPOLIEC BUMAra€ CHUCTEMHOIO
METOJIUYHOTO TIAX0My, SKUW HaWkpalie BTuieHui y moaeni 6D Kepina BepOaxa. L
MOJIeJIb Tiepen0adae MOCIiIOBHY peai3alliio MeCTH €TaliB: YiTKe BU3HAYEHHS IIUIeH
HaBUYaHHA, OMUC IUJILOBOI TMOBEIIHKM Y4YHIB, XapaKTEPUCTUKY ayIuTOpii TpaBIIiB,
pPO3pOOKY IFPOBUX ITMKIIB 3aJy4eHHs, I1HTErpailif0 €JIEMEHTIB 3a/JI0BOJICHHS Ta
Oes3rocepeiHe PO3rOopTaHHS BIAMOBIAHUX HU(poBUX iHCTpyMeHTIB. Came Takui
CTPYKTYpPOBaHUM AW3aliH JO3BOJISIE YHUKATH «IOBEPXHEBOI TeiMidikallii», KoJu
I'pOBI €JIEMEHTH ICHYIOTh OKPEMO BiJ TUJAKTUYHUX 3aBjaHb [10].

[IpakTr4HE BTUICHHS L1€T MOJIEI pealli3yeThCs uepe3 BUKOPUCTAHHS TIaTdhOpM Ha
kmrant Kahoot! ta Quizizz, ski 3a0e3meuyloTh MUTTEBUM 3BOPOTHHUM 3B’SI30K,
JO3BOJISIFOUM YUHSIM BiJICTE)KYBaTH BJIACHHI MPOTPEC y peaTbHOMY Yaci Ta MUTTEBO
KOPUT'YBaTH CBOI [Ii.

BaxxnuBo BpaxoByBaTH, L0 ITPOBI €JIEMEHTH MalOTh OyTH 30ajJaHCOBAaHUMMU:
HampuKiaj, MyOmiuHi JigepOopad, XOo4 1 CTUMYJIOIOTh JIJEPIB, MOXKYTb
JI€MOTUBYBATH YYHIB, SIKI OMMHUJIMCS B KIHII CIHMCKY Yepe3 MOUyTTs COLIaIbHOIO
TUCKY, TPUBOTY Ta HEMOKJIMBICTh «HA3/I0THATH» CYNEPHHUKIB.
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Jns MiHIMI3anii TakuX PU3UKIB JOIUIBHO BUKOPUCTOBYBATH YacoBl (iabTpu
(moaeHH1 ab0 NIOTHKHEBI PEUTUHIH), IO JA€ KOKHOMY YUHIO PETYJISIPHHUIA IIAaHC Ha
yCHIX Ta MATPUMY€E BHYTPIIIHIO MOTUBALIIO /10 HABYAHHS.

Y miacymKy, IrpoBi METOAM HABYaHHS BHUCTYNAIOTh (yHIaMEHTAIbHUM
IHCTPYMEHTOM ajamnTaiii ydYHIB J0 Cy4acHOro 1H(OpMAaIiiHOTO CepeOBHIIA,
OCKIJTbKH BOHH JTO3BOJISIIOTH IOKOPIHHO 3MIHUTH POJIb 3100yBava OCBITH 3 TACUBHOTO
criokuBavya 1HQoOpMaIlii Ha aKTUBHOTO Cy0’€KTa Mi3HAHHA. 3aBASKH CTBOPEHHIO
IICUXOJIOTIYHO OE3MEeYHOro BIPTYyaJbHOTO MPOCTOPY reimidikaliis 3abde3neuye
PO3BUTOK PE3WIILEHTHOCTI, JO3BOJIIIOUM JIITAM EKCIIEPUMEHTYBaTH Ta CHpUMMATH
IMOMUJIKM SIK HEBIJ'€MHY YacTHHY HaBYaJbHOTO gocBiay. CriemianizoBaHi irpoBi
cuenapii, sx-ot Interland Big Google ado Factitious, cipustoTh 3aCBOEHHIO HaBHUUOK
MeJIlarpaMOTHOCTI Ta UG POBOI OE3MEKH Ha MiACBIIOMOMY PiBHI, (JOPMYIOUYH B YUHIB
3/1aTHICTh €()EKTHUBHO PO3IMI3HABATH MaHIMYJISAIIT Ta KiOep3arpo3u B peajJbHOMY 4Yaci.
BpaxoBytoun, mo 70% ykpaiHCBKUX MIJUIITKIB YK€ BHUKOPUCTOBYIOTH 1HCTPYMEHTH
IITYYHOT'O 1HTEJIEKTY, IrPOBI TEXHOJIOT1i CTAIOTh MICTKOM, SIKUM MEPETBOPIOE CTUXIMHE
CHOKMBaHHS KOHTEHTY Ha CBIIOMY LH(PPOBY KOMIIETEHTHICTb. (CucTeMHE
BIIPOBA/DKEHHS redMidikanii 3a moxaemtro 6D 'y mnoe€nHaHHI 3 TEXHOJOTIEIO
MPUXOBAaHOro OIliHIOBaHHs (stealth assessment) 103Bosisie 00’€KTUBHO MOHITOPUTH
porpec y4Hs Ta HaJaBaTH MUTTEBUUA 3BOPOTHUHN 3B’SI30K 0€3 J0AATKOBOTO
aKaJIeMIYHOTO THCKY. TakuM YMHOM, IrpOBI METOJIM HE JIUIIE ONTUMI3YIOTh OCBITHIN
IpoLEec, a i OpMYIOTh y HIAPOCTAIOUOT0 TOKOIIHHA HABUYKU KPUTUYHOT'O MUCIICHHS,
€MOLIIMHOTO 1HTENIEKTY Ta COLUAJbHOI B3a€MOJIi, 0 € KPUTUYHO BAKIUBUMU IS
YCHIIIHOI camopeani3allii B yMoBax rio0ansHo1 g poBizaiiii.
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BUBUYEHHS 3AKOHIB OBEPTAJIBHOI'O PYXY HA
MPUKJIAII IVIAT®OPMHU, 11O OBEPTAETHCSA
HABKOJIO OCI CUMETPII

KopueBa Harania MukoJsaiBHa,

KaHIuIaT (Hi3UKO — MATEMATHYHUX HayK,

no1eHT Kadeapu Gi3uku

Hamionanpauit YHiBepcuteT «Oaecbka MOMITEXHIKA»

AnucumoB Bosiogumup OsiekcanapoBud,
KaHIUJaT TeXHIYHUX HayK,

JoLeHT kadeapu Gpizuku

Hartionansauit YHiBepcuteT « Oechka MomiTeXHIKa

borapanoBa Ojiena HainiBHa,
acucTeHT Kadenpu Gpi3uku
Hamionansauit YHiBepcuteT « Ofecbka MoJITEeXHIKa»

r004enxko Muxaiino €ppemoBuy,

KaHIUAAT TEXHIYHUX HaYK,

JoLeHT kadeapu Gpizuku

Hamionansauit YHiBepcuteT « OiechbKa MOJITEXHIKa»

B npuBeneHux Te3ax po3riasgacThCs JOCIIT MOKIMBOCTI MPOBEACHHS (DI3UYHOTO
€KCIIEPUMEHTY 3 BUKOPUCTAHHSIM MOJICIIIOBAHHSA JJa0OpaTOpHUX POOIT 3 Kypcy (Pi3ukH.
Buxopucranns iHbOpMaIITHUX TEXHOJIOTIM Ja€ 3MOTy JIETKO 3MIHIOBATH MOYaTKOBI
JaH1 1 XapaKTepUCTUKK ekcriepuMeHTy. Lle crpusie Ol T0CKOHAIOMY PO3YMIHHIO
¢3uyHNX 3aKkoHIB. Jlo mepeBar AUCTAHI[IWHOTO HABYaHHS TaKOX BIJIHOCUTHCA
JTOCTYMHICTh HABUAJBHUX MaTepiaiaiB, MOOUIBHICTb, I1HAWBIAYadbHUM IIIXIiI.
BukopuctanHs MoJiet0BaHHs J1a0OpaTOPHUX PoOIT, MOOUIBHUX JOAATKIB T4 OHJIAMH-
maTGopMu Halae MOXKIJIMBICTD 3/100yBayaM BUIIIOI OCBITH B3aEMOJIISITH 3 HABUAJIbHUM
MarepiajoM B IHTEPAKTUBHOMY BHUIUIAJI, [0 3HAYHO IMIJBUILYE PIBEHb IX
3aI[1KaBJIEHOCTI Ta MOTHUBAIIl] 10 HABYAHHS.

B Te3ax moka3zaHo MojentoBaHHsA jabopaTopHoi poOoTH «BuUBYEHHS 3aKOHIB
o0epTalbHOrO0 PyXy Ha Mpukiaal miarGopMu, 1O 00EpTAEThCS HABKOJO OCI
cUMETpii». BUKOPHUCTOBYIOTHCSI KOMIT'IOTEPHI CHUMYJIALII, sIKi OepyThb 3a OCHOBY
MOJICITIOBaHHS (DI3UYHUX MPOIIECIB.

Meroto 1mi€i poOOTH € BHUBYCHHS XapaKTEPUCTHUK (MOMEHT iHEpIlii, MOMEHT
IMITYJIbCY) Ta 3aKOHIB (3aKOH 30€peKEHHSI MOMEHTY IMITYJIbCY) 00epPTaIBbHOTO PYXY Ha
npukiIaAl miaropmu, sika 00epTaeThC HABKOJIO OCI CUMETPII.

Jlami npuBeeH1 TEOPETUIHUIN MaTepiai /s 1€l poOOTH 1 MPaKTUYHI BIPABH, SIK1
MO’KHAa BUKOHATH B BIPTyalIbHIH JTabopaTopii.
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TeopeTuyHUH BCTYI

Pyx TBepmoro Tina, mpu SKOMY yCl TOUKH MPSMOT, sIKa 3KOPCTKO 3B’si3aHa 3 TLIOM,
3aJUIIAI0THCS] HEPYXOMHMH, 3BEThCSI 00EpTaHHSIM HaBKOJIO HEPYXOMOI OCI.

Po3zrisitHeMo XxapakTepucTUKHA 00€pTaIbHOrO PyXy:

1. MomeHT inepuii

MomeHTOM iHepIIii 3BeThCs Mipa IHEPTHOCTI Tijla MpH obepTanbHOMY pyci. Lle
aHaJIOT MacH MpHU MOCTYNAIBHOMY PYCI.

Bynpb — sike T1710 MOYKHA BBa)KaTu K 037114 MaTepiaIbHUX TOYOK.

MoMeHT i1HepIIii KOXKHO1 TOUYKH BIJTHOCHO OC1 00€pTaHHS :

dl, = R%dm (1)
I, = j pRZdV
v

Hexaii ryctuna pedoBuHu Tinia p = const,dV = S(x)dx
l
I, = pfsz(x)dx
0

BuznaurmMo MOMEHT 1HEpIIli OJHOPpIAHOTO HUIiHApaA paaiyca R, Bucotu h 1 macu
m BIJIHOCHO OCl1 cuMeTpii (puc.1).

Puc. 1.[2]
Buainumo B uiIiHapi KO0 HECKIHUEHHO Mauioi mpuHu dr. [Tnoma nporo komna
dS = 2nrdr
dV = 2mhrdr
dm = p2mhrdr

Iy2mph fOR r3dr = %nth‘L = %mR2 (2)
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2. MoMeHT iMImyJibCy
MoMeHTOM IMITyJIbCY MaTepiadbHOI TOUYKH BIIHOCHO HEPYXoMOi TOUku O 3BEThCS
—
BEKTOD L

L=Fxmd (3)

MOMEHTOM IMITyJIbCY BiTHOCHO HEPYXOMOi OCi 3BEThCS BEIMYMHA, KA JTOPIBHIOE
IPOEKIIIi Ha IF0 BICh MOMEHTY IMITYJIbCY BIJIHOCHO OYJib SIKOi TOYKH Ha OC1
obepTaHHS.

MoMeHT IMITyJIbCY BITHOCHO HEPYXOMOI OC1 JOPIBHIOE J0OYTKY MOMEHTY 1HEpPIil
TijJla BIIHOCHO I1i€1 oci [, Ha KyTOBY IIBUIKICTb OOEpPTaHHS Tijla W:

L, =1I,w (4)

3 OCHOBHOTO 3aKOHY JUHAMIKH 00EpTATIbHOTO PYXYy BUIUIMBAE 3aKOH 30€peKEHHS
MOMEHTY IMIIYJIbCY:

B 3aMKHeHi ccTeMi BEKTOP CYMapHOr0O MOMEHTY IMITyJIbCy CHCTEMH He
3aJ1e5KUTH BiJX dacy.

M—E—o
=—=
Z=COTLSt

3akoH 30epeKeHHSI MOMEHTY IMITYJIbCY OB ’A3aH 3 130TPOIHICTIO TTpocTopy. L4
BJIACTUBICTh MPOCTOPY MOJIATa€ B TOMY, IO (DI3UYHI BJIACTHBOCTI 1 3aKOHH PYXY
3aMKHEHO1 CHCTEMH HE 3aJIe’KaTh B[ BUOOPY HANPSMKY OCIM KOOPAMHAT 1HEPLIHOI
CUCTEMHU BIJIIKY, TOOTO HE 3MIHIOIOTHCS HpPH OOEpPTaHHI B MPOCTOPY 3aMKHEHOI
CUCTEMH SIK LIJIOTO Ha Oy/b- IKHM KYT.

3. KiHeTnuHa eHeprisi 00epTaIbHOIO PyXy

KineTnuHa eHepris Tina, iK€ pyXaeTbcsi JOBUIBHO, JOPIBHIOE KIHETUYHINA €HEPTii
yCIX TOYOK, Ha sIK1 HOr0 MO>KHA TIOIUIUTH.

N N
1 , _ w° 1.,
i = Ezl mo} = 721 mR? = 1,0 (5)
1= 1=

ExcniepyMeHTAIbHA YaCTHHA

B po60Ti BUKOpUCTOBYEThCS BipTyaibHa jJaboparopis, Ae 31100yBadl OCBITU
MOKYTb 3MIHIOBaTH MOYATKOBI YMOBH €KCIIEPUMEHTY (MacH 1IaThOpMH 1 JIFOIUHH,
niameTp miatGopmu, BiCTaHb JIFOAWHH Bij OCI TIIaTHOPMH).

B po60Ti mponoHyOTECS JIsl BUKOHAHHS TPHU BIIPABH, KOKHA 3 IKUX Ma€
moAPiOHIHN X1 i 1 TaOIUII 171 3aHECCHHS eKCTICPUMEHTAIbHUX JaHUX 1
pe3ynbTaTiB OOYUCIICHHS.

B meprmiit BpaBi mpOBOAWTHCS BU3HAYCHHS MOMEHTIB 1HEpIii mi1aTdhopMHu, 1o
00epTa€eThCSI HABKOJIO OC1 CUMETPI 1 JIFOAWHM, 10 CTOITh Ha matdgopMi (puc.2).
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v @ 2363 nmangopuow Kykoscex: X B oPhysics X+ - a 55

€ C % ophysicscom/himl B x @ :

[] Animation on

Radius of Cylinder (0.5 - 5m) 3.2
L 2

Radius of Person’s Path (0.5 - 5m) 3.2

-

Mass of Person (50 - 200 kg) 50
.

Mass of Cylinder (100 kg - 500 kg) 100
-

w = 2.44 rad/s

Puc.2. [3]

3100yBadi OCBITM PO3TAIIOBYIOTHh JIIOJMHY IMOCIIZIOBHO B TPbOX TOYKAaX Ha
maatdopMi. BigmoBimHi BiACTaHI JIOJWHM JI0 IleHTpa IIaTGOpPMHU 3alUCyIOTh B
Tabnuio. Jani BU3HAYarOTh MOMEHTH 1HEpIIii JIIOJUHUA SIK JIJIST MaTepiaJibHOI TOUKH
(dbopmymna 1) 1 mnatdopmu sik nuiaiHApa (popmyina 2). 3HaxX09Th MOMEHT 1HEPIIi yCi€l
cUCTeMH I1aTdopMa- JioauHa. ToMy, 1110 MOMEHT 1HEpLii € aAUTUBHOIO BEJINYMHOIO,
TO JJIsl CUCTEMU Tutatopma- Jito/IHa BiH Oyje JOPIBHIOBATA CyMi MOMEHTIB 1HEpIIii
JMoaMHU Ta wiatgopmu. JlaHi 3anuuiiTe B Ta0IULIO 1.

B npyriii BnpaBi Tpeba nepeBIpUTH 3aKOH 30€pEKEHHS MOMEHTY IMITYJIbCY IS
CUCTEMHU IUIaTPopMa - JIFOJANHA, 10 00EPTAETHCA HABKOJIO OC1 CUMETPIi MIaT(HOpMH.

JIJi 1bOTO PO3TAlIOBYIOThH JIOAMHY Ha IUIAT(OPMI MOCHIJOBHO B TPHOX TOUYKAX.
3anucyroTh  BIJAMOBIAHI BIJACTaHl J0 IHEHTPY IIaTGopMu 1 3HAYEHHS KYTOBOI
IIBUJKOCTI CUCTEMH IUIaTPopMa-ItoauHa. J(aHi 3anuuIiTe B TaOIULIIO 2.
3HaxXoAATh MOMEHTH 1HEPIIii MIaTGOpMU 1 JIFOAUHM TaK, SIK TOKa3aHO B BHpasi 1.
Jlani 3HaxoAsATh 3HAYEHHS! MOMEHTIB IMITYJIbCY MIAT(HOPMHU 1 TFOAUHU 110 hopmyi (4).
JlaH1 3anucytoTh B TaOIUIIO 2.
3HaXOJATh PE3yJIbTYIOUN MOMEHT IMITYJIbCY CUCTEMU TIaTdopmMa-toanHa L:

TS
Lon + Lmo;:[ =L

Tomy 110 MOMEHTH IMITyJIbCY TUIAT(GOPMU 1 JIIOJUHU CHPSIMOBAHI B OJUH OIK,

OCTaHHIO (POPMYITy MOXHA 3alMCATH B CKAIIPHOMY BUTJISAIL:
Lon + Lmo;:[ =L

Pe3ynbrar 3anucytoTh B TaOJMUII0 2 1 NMEPEKOHYIOTHCS B BHUKOHAHHI 3aKOHY
30epeKEHHSI MOMEHTY IMITYJIbCY.

Tpetiit qocii MPUCBSIYEHO BU3HAYCHHIO KIHETUYHOT €Heprii cucTeMH miaTdopma
— JIIOJIMHA 1 TIEPEBIPKHU 3aKOHY 30€peKeHHS MEXaHIUHOI €Heprii B Il 3aMKHEHIH
cucteMi. 3HaXOATh 3HAYCHHS KIHETUYHOI €Heprii cucteMu 1atdopma- JroIuHa JIs
TPHOX BIJICTaBHIM JIOANHHU BiJ] OC1, KOPUCTYIOUUCH (popmyIioro 5. Pe3ynbTaT 3aHOCSTh
B TA0UIIIO 3.

Pe3ynbTar mokasas, 110 Ha Cy4aCHOMY €Tarli pO3BUTKY KOMII FOTEPHUX TEXHOJIOT1H
JOLIJIBHO BUKOPUCTOBYBATH IHTEPAKTUBHI CUMYJISLIT (PI3UYHUX MPOLECIB, K1 JAIOTh
3MOry 3700yBadaM OCBITH CIIOCTEpIiraTé 1 3IWCHIOBATH EKCIIEPUMEHTH, SIKI B
peaJbHUX YMOBax MOTPEOYIOTH CHEIiaibHOTO OOJagHaHHs. BUukopucTaHHs OHJIalH-
pecypciB, mporpaMHuX 3aco0iB, MOOUTHPHUX JOMATKIB Ta cMapT(OHIB, BIpTyaIbHUX
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1udpoBuX 1abopaTopiii 1Ml Yac BUKOHAHHS JOMAIIIHIX €KCTIEPUMEHTIB, O€3YMOBHO €
HAJ[3BUYAHO BAKIMBUM KPOKOM y Cy4aCHOMY OCBITHBOMY TIPOIIECI. 3a0€3Meuy0unM
JOCTYT JI0 BEJIMKOI0 00CITY JaHUX Ta MOXJIMBICTh BUBYATH (h13UKY BiJJajeHO 1 0e3
HEeoOX1aHOro 00JaIHAHHS.

Cnucok jgireparypu
1. BomoBuk I1.M. ®i3uka a5 yHiBepcuteTiB.- Kuis. IPIIIHb: ITepyn, 2005. 860 c.
2. ITociOHMK 3 JEKIIHHOTO Kypcy Ui 3100yBaviB OCBITH YCIX CHEIiaTbHOCTEH
“Mexanika” KopaeBa H.M. - Opeca, Harionaneanii yriBepcuteT «Opechka
nomrtexHikay OHITY-2023, 84 cTop
3. https://ophysics.com/r9.html
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HIABUIIEHHSA MOTI/IBAJ_IIT MOJIOAHINX ITKOJISAPIB
A0 HABYAJIbHOI JIS1JIBHOCTI YHEPE3
3JACTOCYBAHHA ITPOBUX TEXHOJIOI'TA

Jlemenko Ipuna TumodgiiBna

KaHIHUIaTKa MeIaroriYHuX HayK, TOIICHTKA

kadeapa neaaroriky i CUxoJIorii

UepkachKkuii HallloHATBHUN yHIBEpCcHUTET iMeH1 bormana XmeapHUIIBKOTO

VY cyyacHuX ymMoOBaxX pO3BUTKY MOYATKOBOI OCBITU OCOOJIMBE 3HAUYEHHS HaOyBae
(dhopMyBaHHS CTIMKOI BHYTPIIIHBOI MOTHBAIli MOJIOJIIUX IIKOJSPIB JO HAaBUaHHS.
Came B 11bOMY BIIIlI 3aKJIAJA€THCS TO3UTUBHE CTABJICHHS JI0 MI3HABAJIBHOI AISUIBHOCTI,
dbopMyeTbCS TOBUIBHICTB, Mpale3/laTHICTh, 1HTEpeC M0 3HaHb. OJHAaK MpPaAKTUKA
CBIIUUTH, IO TPaauLiiHI (HOpMU HABUAHHS HE 3aBXKIU 3a0€3MeUyIOTh JOCTATHIN
pPIBEHb aKTUBHOCTI Ta 3a1y4€HOCT] YuHiB. OJHUM 13 HaOLIbII €(PeKTUBHUX 3aCO0IB
CTUMYJIFOBaHHS HABYAJIbHOI MOTHBAIII1 € IrPOB1 TEXHOJIOT1i, OCKIJIBKU T'pa € IPOB1THOIO
TISUTBHICTIO MOJIOAIIOrO IMIKOJSpAa 1 MPHUPOJHO TOEJHYE €JIEMEHTH HAaBYAHHS Ta
po3BUTKY [1].

3acToCcyBaHH ITPOBHX TEXHOJIOTIH J03BOJIIE CTBOPUTH IICUXOJIOTTYHO KOM(BOPTHE
OCBITHE CEpEIOBHINE, CIPUSE PO3BUTKY IMI3HABAIBLHOTO 1HTEpecy, (HOpMyBaHHIO
MO3UTUBHUX €MOIlIM, aKTHBI3allli yBaru Ta MUCJICHHS Y4HIB. TOMY OCIHIJKEHHS
MEeJIarOT1YHNX MOJKJIMBOCTEM IrpOBMX TEXHOJOTIM y TIJABUINECHHI MOTHBAII]
HaBYAJIBHOI JISUIBHOCTI MOJIOJAIIMX IIKOJSAPIB € aKTyaJdbHUM, BIAMOBIAA€ CY4YaCHUM
BuMoraM HoBOi1 ykpaiHChKOT MIKOJM Ta TOTpeOye PETEIHHOTO0 TEOPETHYHOTO W
METOJMYHOTO OOTpYyHTYBaHHS [2].

VY cydacHiil nenaroriyHid Hayll MOHATTS ITPOBUX TEXHOJOTIH PO3IIISIIAETHCA SIK
Ba)KJIMBa CKJIaJI0BA IHHOBAI[IMHUX OCBITHIX ITIJXO0/I1B, 0COOJIMBO B KOHTEKCTI HAaBUAHHS
MOJIOJIIMX IIKOJApiB. I'pa 31aBHA BHU3HAETHCS €(PEKTUBHUM 3aCO00M PO3BHUTKY
JTUTUHU, aJ)K€ BOHA MTOEAHYE M3HABAJIBHI, €MOIIiiTHI Ta COIIaJIbHI aCTIEKTU A1STTLHOCTI.
V¥ moyaTkoBiil MIKOJ1 irpoBa AISUILHICTH 30€pirae CBOI MPOBIAHY POJIb 1 TOCTYHOBO
TpaHC(HOPMYETHCA B HaBYAIBHO-1IPOBY (POPMY, 1110 CTBOPIOE CHPUSTINBI YMOBH IS
3aCBOEHHSI 3HAHb.

OcoOnuBe 3Ha4YeHHS ITPOBI TEXHOJIOTIT MarTh y (OpMyBaHHI TO3UTHBHOTO
CTaBJICHHS J10 HABYaHHs. BOHU CIIPHSIIOTH 3HMKEHHIO PIBHS TPUBOKHOCTI, CTBOPEHHIO
aTMocdepu CHiBIpall, PO3BUTKY KOMYHIKATHBHUX YMiHb 1 HAaBMYOK B3a€MOJIi B
KOJIEKTUBI. 3aBAsSKH 1rpoBiid ¢opMi HABUAHHS MOJIOII IIKOJISIPI JIETIIE JOJIAI0Th
TPY/IHOIIIi, BUSBIISIIOTH 3aI[IKaBJICHICTh Ta MPArHEHHs J0 Mi3HABaIBHOI MIsTBHOCTI [3].

VY cyuacHii MOYaTKOBIM IIKOJI ITPOBI TEXHOJOTII € PI3HOMaHITHUMH 32 (HOPMOIO,
3MICTOM Ta  TEJAaroriyHuM  MPU3HAYCHHSIM. Ix Kiacudikailis  J03BOJISIE
CUCTEMATU3YBATH IFPOB1 METOAM HaBUYAHHS Ta OOIPYHTOBAHO 1O0OMPATH iX BIATIOBIIHO
70 OCBITHIX 3aBJaHb, BIKOBUX OCOOJIMBOCTEH YYHIB 1 €TamiB ypOKy. Pi3HOMAaHITTS
ITPOBUX TEXHOJOTIM CHpusie MiABUIIEHHIO MOTHUBAIlll HABUYaJIbHOI ISUIBHOCTI
MOJIOJIIMX IIKOJISAPIB 1 3a0€31evy€e aKkTUBHE 3a]Ty4YE€HHSI YUHIB 0 OCBITHBOI'O MPOLIECY.
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3a TUIAKTUYHOIO METOIO IrPOBI TEXHOJIOTIT MOAUISIOTH HA HaBYaJIbH1, PO3BUBAJIbHI,
BUXOBHI Ta KOHTpo 004 [4]. HaBuanbHi irpu cripsMoBaHi Ha 3aCBOEHHS HOBUX 3HAaHb
1 popmyBaHHS BMIHb Ta HaBUYOK. PO3BUBaJIbHI ITpU COPUSAIOTH PO3BUTKY MUCIIEHHS,
yBaru, mam’sTi Ta ysBU. BUXOBHI irpu Opi€HTOBaHI Ha (OpPMYBaHHS MOPATBHUX
SAKOCTEH, HABUYOK CIIBMOpalll Ta comianbHOI moBeniHKH. KoHTpomioroui irpoBi
TEXHOJOT1l BHKOPUCTOBYIOTbCS JJIi TEPEBIPKM Ta 3aKpilVICHHS HaBYaJIbHOTO
MaTepially B HEHanpyXeHiit popmi.

3asie)kHO Bl (QopMH OpraHizaiii HaBYaJIbHOI JISJIBHOCTI BHOKPEMIIIOIOTH
1HIMBIAYyallbHI, TTApHi, TPYIOBI Ta KOJIEKTUBHI 1rpoB1 TexHoorii [5]. [nauBigyanbHi
IrpH Tar0Th 3MOT'Y BpaXOBYBAaTH 1HJIUBIAyalIbHI OCOOJMBOCTI KOKHOTO YUHS, TTApHI Ta
IPYIOBI — CHOPUSAIOTh PO3BUTKY KOMYHIKATUBHUX YMIHb 1 HaBHUYOK B3a€MOJIIi, a
KOJIEKTUBHI 1rpu (POPMYIOTh TTOYYTTS BIAMOBIJAIBLHOCTI Ta HAJIEKHOCTI JI0 KJIACHOTO
KOJICKTHBY.

3a 3MICTOM HaBYAJILHOTO MaTepiajay irpoBi TEXHOJIOT1i MOKYTh OyTH MPEeIMETHUMU
Ta MUDKOpeIMEeTHUMH. [IpeiMeTHI irpy cripsiIMOBaH1 Ha 3aCBOEHHSI 3HAHb 13 KOHKPETHOL
HABYAJbHOI JUCUUIUIIHM, TOJl K MDKIPEIMETHI IFPOBI TEXHOJOIIi 3a0e3MeuyroTh
IHTErpalio 3HaHb 13 PI3HUX OCBITHIX Taimy3eld. Taki irpu cnpusitoTh (HOpPMYyBaHHIO
[UIICHOTO OayeHHsS HABKOJMIIHBOTO CBITY Ta PO3BUTKY IMi3HABAJIBHOTO I1HTEpECY
YUHIB.

3a CTymeHeM TBOpPYOl AKTHMBHOCTI MOJIOAIIMX IIKOJSPIB IFPOBI TEXHOJOTII
MOAUIAIOT, HA PENpOAYKTHUBHI Ta TBOpYi. PenpojaykTuBHI irpu mnependayaroTh
BUKOHAHHS 3aBJaHb 3a 3pa3KOM 1 CIPSMOBaHI Ha 3aKpilUIEHHS HaBYaJIbHOIO
Marepiaity. TBopul irpoBi TEXHOJIOTi, HABMAKH, CTUMYJIIOIOTh CAMOCTIHHICTb, YSIBY Ta
KpeaTHBHE MUCIICHHS, 3aJTy4at0Y YYHIB JI0 PO3B’A3aHHS MPOOJIEMHUX CUTYAITIH.

Oxkpemy Tpyny CTaHOBIIATH POJIBOBI Ta CIOXKETHO-POJIBOBI ITPH, SIK1 MAFOTh 3HAYHUM
MOTHUBALIMHUA TOTEHIlial. Y MpoIeci TakKuX I1rop y4HI BUKOHYIOTH TEBHI PO,
MOJIEIIIOIOTh JKUTTEBI a00 HaBYalbHI CUTyallll, O COPHSIE TIUOMIOMY 3aCBOEHHIO
Marepiajly Ta PO3BUTKY COLIAIBHUX HaBUYOK. POJIbOBI Irpu J103BOJISIIOTH YYHSIM
BIIUYTH 3HAUYYIIICTh HABUYAJIBHOI AISUTLHOCTI Ta MIJABUIIYIOTH iX 3alliKaBJICHICTh Yy
HaBYaHHI.

Takum ynHOM, Kiacuikaiisi iIrpoOBUX TEXHOJIOTIH y MOYATKOBINA IIKOJI CBIIYUTH
Mpo iX OaratorpaHHiCTh 1 MEAAroriyHy JOLUIbHICTh. PI3HOMaHITTS BHUAIB IrPOBUX
TEeXHOJOTIM Jae 3MOTry BYHMTENI0 THYYKO OpraHi30BYBaTH OCBITHIH TIpoIleC,
NiJBUILYBAaTH MOTHUBALII0 MOJIOALIMX INKOJSAPIB 1 3a0e3neuyBaTu e(EKTUBHE
JIOCATHEHHS HaBYAJIbHUX PE3yJIbTaTIB.

MeTtoauka 3acTOCyBaHHSI I'POBUX TEXHOJIOTH y MOYATKOBIH MIKOJI IPYHTY€EThCS HA
MO€AHAHHI HABYAIBHUX IIJICH 13 IrpOBOIO MISUTBHICTIO, IO BiATIOBITA€ BIKOBUM
OCOOJIMBOCTSIM MOJIOAIMX IMKOJISAPIB [6]. EdexkTuBHICTH BUKOPUCTaHHS ITPOBUX
TEXHOJIOT1M 3aJeXUTh BiJ MPOAYMAaHOTO J00OpYy irop, iX BIAMOBIAHOCTI 3MICTY
HaBYAJILHOTO Marepiajgy Ta eTaraM YPOKy, a TaKOX Bij MeJaroriyHoi MaCTepHOCTI
BUUTEIIS.

IrpoBi TexHOJOr1i MOXYTh 3aCTOCOBYBATHCS Ha Pi3HUX eTamax ypoky. Ha erami
MOTHBALlIi HABYAJILHOT A1SUIbHOCTI BOHU BUKOPUCTOBYIOTHCS JIJIS 3all1KaBJICHHS YUHIB,
CTBOPEHHSI MO3UTHUBHOTO E€MOIIITHOrO HACTPOIO Ta aKTyanmi3alli MOonepenHiX 3HaHb.
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KopoTki irpoBi BrpaBu, 3arajiky, JTUJaKTHYHI ITpU CIPUSIIOTh HAJIAIITYBAHHIO JIITEH
Ha aKTUBHY pPOOOTY Ta MiABUIIYIOTh iXHIO TOTOBHICTH JI0 CIPUWMAHHS HOBOTO
Marepiany.

[lim gac BUBYEHHS HOBOTO HABYAIBHOTO MaTepiaidy irpoBi TEXHOJIOTii al0Th
3MOTy MojaTu iH(opMallio B JOCTYMHIN Ta Ha0uHii Gopmi. IrpoBi cutyariii, poiboBi
BIIPABH, MOJICITIOBAHHS HAaBYAIBHUX 3aBJIaHb CTIPUSIIOTH KPAIIOMY PO3YMIHHIO 3MICTY
YPOKY Ta aKTUBHOMY 3aJTy4€HHIO YUHIB J0 M3HABAJILHOTO MPOIECy. Y TaKMX YMOBax
HaBYaJIbHA JISUIbHICTh HAOyBa€ JJIs1 MOJIOIINX IIKOJISAPIB OCOOMCTICHOTO 3MICTY, IO
MO3UTUBHO BIIMBA€ HA MOTHUBAI[I}0O HABUAHHS.

Ha eranmi 3akpimuieHHs 3HaHb 1 ()OPMyBaHHS HaBHYOK ITPOBI TEXHOJOTI]
BUKOPUCTOBYIOTHCA Y BUIUISAMI JAMJAKTUYHHMX 1rop, 3MaraHb, ITPOBUX BIpaB Ha
MOBTOPEHHS Ta 3aCTOCYBaHHS BUBUEHOTO MaTepiairy. Taki irpy CIIpUsiOTh aKTUBI3allii
yBaru, pO3BUTKY MHCJICHHS Ta (OPMYBAaHHIO BIIEBHEHOCTI YYHIB Y BJIACHUX
MO¥JIUBOCTAX [7]. HaBuaHHs B irpoBiit opMi 3HHUKYE CTpaX MOMHIIOK 1 CTUMYJIIOE
MIParHeHHs 10 JOCSATHEHHS YCITiXy. BaXJIMBUM acneKTOM METOJHMKH 3aCTOCYBaHHS
ITPOBUX TEXHOJIOTIH € POJIh YUUTENA. YUNUTETh MA€ YITKO BU3HAYATH HABYAIbHY METY
IpU, MOSACHIOBATM IpPaBUJIA, OPraHI30BYBAaTH IrpOBY MISUIBHICT 1 KepyBaTH ii
nepebirom. BojiHowac nemaror moBMHEH 3a0e3nedyBaTd J100pO3UWINBY aTMochepy,
3a0X04YyBaTH 1HIIIaTUBY YYHIB, MIATPUMYBATH IXHIO AKTUBHICTh Ta CIPHUATH CITIBIPALIL
B kjaci. Takuil CTWIb B3a€EMOJIIi CTBOPIOE YMOBHU JUIsl (DOPMYBaHHSI MO3UTHBHOL
MOTHBaI] HaBYaJIbHOI JISUILHOCTI.

EdexkTuBHICTh IrpOBHUX TEXHOJIOTIM 3HAYHOIO MIPOIO 3aJEKHUTh B 1X
CUCTEMATUYHOTO Ta JOULUILHOTO BUKOpPUCTaHHS. HaaMmipHe 3acTocyBaHHS 1rop MOXKe
MPU3BOJAUTH 70 3HIDKCHHS HABYAJIBHOI JHMCIUIUIIHMA, TOAI SK iX eIMi30JUYHE
BUKOPUCTAaHHA He 3abe3nedye CTIMKOoro MoTuBamiiHoro edexrty. Tomy irposi
TEXHOJIOT1l MarOTh OPTraHIYHO IOEAHYBATHCS 3 IHIIMMH METOJAaMHU HaBYaHHS Ta
BI/IMOBIJJaTH HABYAJILHUM 3aBJaHHSIM YPOKY.

TakuM 4MHOM, METOAMKA 3aCTOCYBAaHHA IrPOBUX TEXHOJIOTIH y MOYATKOBIM IIKOJII
nepeadayae X MiiecpsMOBaHE BUKOPUCTAHHS Ha PI3HUX €Tanax YpOKy, BpaxXyBaHHS
BIKOBUX OCOOJMBOCTEH YYHIB 1 aKTHMBHY pOJIb YYMTENss B Oprasizaiii IrpoBoi
TisbHOCTI. [{e CTBOpIOE CIPUATINMBI YMOBU JJIsl MIABUIIIEHHS MOTHUBAIlll HABYAIbHO1
JUSITBHOCT1 MOJIOAIIMX IIKOJISIPIB Ta 3a0e3neuye ePeKTUBHICTh OCBITHBOTO MPOIIECY .

[IutanHs e(heKTUBHOCTI BAKOPUCTAHHS IFPOBUX TEXHOJIOTTH Yy TOYATKOBIHM MIKOJI1 €
MPEAMETOM yBard CydacHO! NEAAaroriyHoi HayKd Ta MPaKTUKH. AHall3 HayKOBO-
METOANYHUX JIKEPEJT 1 TeJaroriYHOro JOCBIIy BUMTEIIB MTOYATKOBUX KJIACIB CBITYHTH,
0 TaKi TEXHOJOT1i MalOTh 3HAYHHUM TMOTEHINA] y PO3BUTKY HAaBUYaJIbHOI MOTHBAIIlii
MOJIOJIIMX IIKOJSPIB 32 YMOBH 11X IIUJIECTIPSIMOBAHOTO Ta CHCTEMAaTHYHOTO
3aCTOCYBaHHHI.

EdexkTuBHICTE ITpOBUX TEXHOJOTIM TPOSBISETHCS HacaMIiepes] y IMiJBUINCHHI
M13HaBaJbHOrO IHTEPECY YUHIB O HaBUaJIbHOI AisIbHOCTI [8]. IrpoBa popma noganHs
HaBYAJILHOTO MaTepially CIpHUsi€ aKTUBHOMY 3ayUY€HHIO JITeH 10 poOOTH, BUKIIMKAE
MO3UTHBHI eMolli Ta ¢popmye OakaHHS OpaTH y4yacTh Y HaBYaJIbHOMY Hpoleci. 3a
TaKMX yMOB HaBYaHHS CHPHAMAEThCS HE SK O0OB’S30K, a sK IliKaBa W 3HaUyIIa
IISUIBHICTD.
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AHaJIi3 MeJaroriyHoro J0CBIAY MOKa3ye, 0 BUKOPHUCTAHHS ITPOBUX TEXHOJIOT1M
MO3UTUBHO BIUIMBA€ HA PiBEHb HABUAIbHOI aKTHBHOCTI MOJIOAIIMX IIKOJSPIB. YUHI
OXOuillle BUKOHYIOTh 3aBJIaHHS, MPOSBIAIOTH IHIIIATUBY, O€pyTh yd4acTb Yy
KOJICKTUBHIHN JISUTBHOCTI, 1110 CIIPUSE PO3BUTKY COLAIbHUX MOTHBIB HaB4aHHA. Kpim
TOTO, IrPOBI TEXHOJOTI] CTBOPIOIOTH CHUTYAIlI0 YCIIXy, sIKA € BaKJIUBOIO YMOBOIO
(dbopMyBaHHS MMO3UTUBHOI HAaBYAIBHOI MOTHBAIli. 32 YMOB BUKOPHCTAHHS ITPOBHX
TEXHOJIOT1H 3HIKY€EThCS PIBEHb HABYAIBHOT TPUBOKHOCTI MOJIOAIIUX IIKOJSPIB. Y UHI
MEHIIOI0 MIPOIO OOSITHCS TOMUJIOK, BUSBIISIFOTH O1JIbIITY BIEBHEHICTD Y BIIACHUX CHUJIAX,
IO TO3UTHBHO TO3HAYAETHhCS HA iXHbOMY CTaBJIEHHI 10 HaByaHHsA. HapuanbHi
3aBJIaHHSI, 3alPOIIOHOBAHI B iIrpoBiid ¢hopmi, CIPUUMAIOTHCS K JOCTYMHI i MOCHIIBHI,
o crpusie GopMyBaHHIO BHYTPIIITHROT MOTHBAIII1.

BaxxiuBuM nmoka3zHUKOM €(eKTUBHOCTI I'POBUX TEXHOJIOTIN € TaKOX ITiIBUIIICHHS
SAKOCT1 3aCBOEHHS HAaBYAJIBHOTO Marepiaiy. 3aBIsSKH aKTUBHINH ydacTi B IrpOBHUX
CUTyallisiX y4YHI Kpalie 3amaMm’ sITOBYIOTh HaBYalbHy 1H(OpMaIl0, BMIIOTbH
3aCTOCOBYBAaTM 3HAaHHS Ha TMpPaKTULl Ta JAEMOHCTPYIOTh CTIMKIII HaBYaJIbHI
pe3yabTaTH. IrpoBi TEXHOJIOTIT CIPUSIOTH PO3BUTKY MHCIICHHS, YBard Ta MaM sTi, 10
€ BOXJIMBOIO CKJIaJ0OBOIO HAaBYAJIHHOI JISUILHOCTI.

Pa3om 13 TuUM, €(pEeKTHBHICTh BUKOPUCTAHHS ITPOBHX TEXHOJIOTIHA 3aJIEKUThH BiJI
MEeJaroriyHuX yMoB ix ympoBajkeHHsA. Henmpoaymane abo HagMipHE BUKOPUCTaHHS
1rop MOK€ 3HWKYBATH I[IHHICTh HaBYAJIBHOI JUCUMIUIIHU Ta BiJIBOJIIKATHU YYHIB Bij
HaBUYaJbHUX 3aBJlaHb. TOMYy BaXJIWBO, MO0 IFPOBI TEXHOJIOTII 3aCTOCOBYBAJIHCS
B/IMIOBITHO /IO HABYAJILHOI METH, BIKOBUX OCOOJMBOCTEH YUHIB Ta CTPYKTYPH YPOKY.

OTxe, aHaNI3 MENaroriyHOTO JOCBIAY Ja€ MIACTaBU CTBEPJKYBAaTH, IO IrPOBI
TeXHOJOTil € e(peKTMBHUM 3acO000M PO3BHUTKY HaBYAIBHOI MOTHBAIll MOJOJIIINX
IIKOJAPIB. IX BUKOPUCTAHHS CIIPHSE MTiIBUIIEHHIO IHTEpPECY /10 HaBYaHHs, aKTHBI3aLlii
Mi3HaBaJbHOI [ISJBHOCTI Ta (OPMYBAaHHIO TO3UTUBHOIO CTaBJIEHHSA YYHIB [0
OCBITHBHOTO MPOIIECY.
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BIIVIUB MYJIbTUKYJbBTYPHOI'O COIIYMY HA
PO3BUTOK YKPAITHCBHKOI IIICHI B XAPKOBI

Poman Hartaas MuxaisiBHa
KaHJUAaT NeAaroriyHuX HayK, TOICHT
XapKiBCbKUil HalllOHANBHUIN TieAaroriyauil yuisepcurtet imeni I'.C. CkoBopoau

VYkpaincekuit  XapkiB (opmyBaBcs SK MICTO 3 PI3HUMH HalllOHAJIBHUMU
OoCepelIKaMH TMOMDK SKHX, OKpPIM YKpaiHIIB, MEIIKaJIX 1 aKTUBHO MpPAIlOBAIM Ha
BCEOIUHMIM PO3BUTOK MICHKOI rpoMaju asepOaiikaHIll, B’€THaMIll, BIpMEHU, TPEKH,
€Bpei, Ka3axu, HIMII1, MOJIIKH, TaTapH, TYPKH, y30€KHu Ta 6araTo 1HIINX MPEACTaBHUKIB
PI3HHX HaApOJIB CBITY. MyJNbTUKYJIBTYPHUH COILIIYM SK CYCHUIBCTBO, B SIKOMY
CIIBICHYBAJIM PETPE3CHTAHTH PI3HOMAHITHUX KYJIbTYPHHUX TPyM, 30epiralouu BIAcHY
IIEHTUYHICTh B MEXax CIUIBHOTO COIaJIbHOTO IPOCTOpPY, 3aBXKAU OyB
PO3MOBCIO/IKEHOI0 MOJIEJUII0 IPOrPECUBHOTO CYCHUIBHOTO ycTporo. KynbrypHe
PI3HOMAHITTS MMIJKPECIIOBANIOCA BIIMIHHUMU MOBaMH, 3BHYasiMH, HapOJIHUMH
TPAAMILISIMA Ta MHCTEIBKUM CaMOBUPaKEHHSM. HalioHalbHI KyJnbTypH, SKi
30aradyBaJid COL1AJIbHE 1 MUCTELbKE KUTTS MPEACTABHUKIB CHIJIBHOIO COL1AJIBHOIO
MpoCcTOpy NepedyBain B MOCTIMHOMY B3aeEMO30aradueHHi 4epe3 MOBCAKICHHE JKUTTS,
OCBITY, MHUCTELITBO Ta AaKTHMBHI TI'POMAJCHKI IHII[IATUBU 3a1Jisl PO3BUTKY SIK CBOEI
HalllOHAJIbHOT MEHIITUHU, TaK 1 CYCHUILCTBA B IIJIOMY.

3a3Buuai, €IWHUNA  COIAIBHUM  MPOCTIp  CHOHYKaB  MPEJCTABHUKIB
MYJIBTHKYJIBTYPHOTO COIIlyMy MicTa 110 e(eKTHBHOI B3aeMoiii B ycix (opmax
COIIAJIBHOTO JKUTTS — €KOHOMIII1, TPOMaICBKOMY >KHTTI, OCBITI Ta KyJIbTypl. [cHyBaHHS
MYJIBTUKYJIBTYPHOTO COLIIYMY IPYHTYBQJIOCS Ha TMPHUHIMIIAX B3a€EMOIIOBAard Ta
Oe33amepeyHiii BIJCYTHOCTI MPUMYCOBOI acUMUIAIIi abo AWCKpUMIHAIIL cepen
xapkiB’sH. TlocmigoBHUN PO3BHTOK HAIIOHAJLHUX MCEHIIMH Ta IXHBOI B3a€MOIIT
MO3WTHBHO BIUIMBAJIA HA BUHUKHEHHS HOBUX (DOPM KYJIBTYPHOTO CAMOBHUPAKEHHS Ta
iXHIO IHTErpaIlito B KOJICKTUBHE JKUTTS MYJIbTUKYJIBTYPHOTO COIiyMy. Takum 4nHOM,
KyJIbTYpHE pPO3MAiTT YKpaiHChKOrOo XapKoBa CTaJ0 MOTYXHHM PECYpCOM
(dbopMyBaHHS MPOTPECUBHOTO MICHKOTO CEPEIOBUIIIA.

CouloKynbTYpHUH KOHTEKCT €(EeKTHBHOTO CIIBICHYBAaHHS XapKIB’SIH BUSBHUBCS
CIPUATINBUM JJIs PO3BUTKY MHUCTEITBA Yepe3 3aCHYBaHHs MPodeciitHOi My3U4HOT
OCBITH Ta HAyKOBE JIOCJI1I)KEHHS JIOKaJIbHUX MYy3WYHUX CTHIIIB 1 HanpsiMiB. Ha mouatky
XX cT. caMe MyJIbTUKYJIBTYpHHUH COLllyM XapKoBa BIUTMHYB Ha NMPOLIEC BUHUKHEHHS i
dbopMyBaHHS  TPAAUINIAHOT CHCTEMAaTH30BAaHOI MY3MYHO-TIEArOTIYHOI  OCBITH.
3acHyBaHHS ()axXOBOTO MY3MYHOTO HABUAHHS MO3HAYMIIOCS HA PO3BUTKY TBOPYOI Ta
HAyKOBO1 CHIBIparli MDK TMPEACTaBHUKAMH PI3HUX HAI[IOHAIBHUX KYJBTYp 1
MOCIPHSUIO PO3IIMPEHHIO [1alMa30Hy TBOPYUX MOXKJIMBOCTEH BHUKOHABIIIB PI3HUX
MY3UYHUX  HalpsMiB, KEPIBHHUKIB KOJEKTHUBIB XYyJOXHBOI  CaMOIiSIILHOCTI,
KOMITO3UTOPIB T4 My3UKO3HABIIIB.

Y HUHINIHIX YMOBaX MYJIbTUKYJbTYPHHI COIlyM XapKOBa ICTOTHO MO3HAYMUBCS Ha
PO3BUTKY CaM€ Cy4YacHOI YKpalHCHKOI MiCHI. 3aBAsIKA 1HCHIPYBaHHIO PI3HOMAHITHUX
MY3WYHUX KYyJBTYPHO-HAIIOHAJLHUX HAMNpSMIB yKpaiHChKa ITICHS BCTyNHJIA B
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MUCTEIBKUI J1aJIOT 3 1HIIMMM TPAIULIsIMU Ta 30araTuja BIACHUM (POJIBKIOPHUM 1
npodeciiHuil pernepryap, 3MICT, IHTOHAIlli, apaHXyBaHHA Ta IHTepmperauii. B
KyJbTypPHOMY CEPEIOBHINI MiCTa, OCOOJIMBO B KOHTEKCTI BIMHHM Ta IIiIHECEHHI
YKpaTHCHKOTO MaTPiOTHU3MY, 3pOCII0 YCBITOMIICHE CIIPSIMYBAaHHS Ha YKPATHCHKY MICHIO.
TBopYiCTh My3UMYHUX KOJIEKTUBIB PI3HHUX KAHPIB, HAMIPSIMIB 1 CTHJIIB HAJIAIITOBaH1 Ha
PO3BUTOK YKpAiHChKOI TiCHI. BUSBICHHS nepKaBHUIBKOI TPOMAISHCHKOT TO3MITIT
NpeCTAaBHUKAMUA MYJBTUKYJIBTYPHOTO COIIlyMy BIZOWJIOCS Ha YCBIIOMIICHOMY
BMBUYCHHI CTapOBUHHOI HApOJHOI IMICEHHOI TBOPYOCTI YKpaiHIIB Ta PO3BUTKY
aKTyaJabHOI YKpaiHChKOi micHI. ChOroJiHI YKpaiHChKa MiCHS 3aiiMae KIII0UOBE MICIIE B
MHUCTEIIbKOMY JTIOpOOKYy CydacHuUX BHKOHaBIIB. [lomymspuzariis ykpaiHChKOI ITICHI B
KOHTEKCTI TJIOOQJIbHOI MY3WYHOI KYJIbTYpU TMIAKPECIIOE BaXKIUBICTH TBOPYOIO
KpeaTuBy, CIIpHUsi€ MOMIMPEHHIO JOKAIbHUX Ha HAIllOHAIBHUX MICEHHUX CTHIIIB Ta
MPaKTUK Ha MI>KHAPOJIHOMY PiBHI.

MyJnbTUKYJIBTYPHHUM COIIYM ChOTOJIHI CTUMYJIIOE TTOETHAHHS MTICEHHUX >KAHPIB B
Tpaauilii BHUKOHAHHSA YKPaiHCHKOI TICHI, BHUKOPUCTAaHHS CTAapOBHHHHUX HApOIHUX
MEJIO/IIA 1 TEKCTIB y HOBITHIX CTHJIAX Ta apaH)XyBaHHSX, CTBOPEHHS 1HHOBALIMHHUX
KOHLEpTHUX (opmaTiB. 3aBASKA TaKUM IIJXOJaM YyKpaiHChbKa MICHS B XapKOBi
PO3BUBAETHCS HE JIMIIE SK 1301bOBaHA (DONBKIOPHA TPAJHIlisA, a CTa€ YaCTHHOIO
aKTyaJIbHOTO KYJBTYPHOTO JiajiorTy 3 IHIIMMU MICEHHHMMH HampsMaMd TBOPYOTO
HAI[IOHAJTFHOTO CAMOBUPAYKEHHSI.

OTxe, pO3BUTOK YKPaiHCHKOI MICHI B YMOBaX ChOT'0JIEHHS CTaB BAKJIMBUM 3aCO00M
YTBEPJKEHHS HAI[lOHAIBHOI 1IEHTUYHOCTI Ta BHYTPIIIHKO1 KOHCOJTIAAIlT CyCIIIJIbCTBA
B YMOBAaxX ICHYIOUMX ICTOPUYHHMX BUKIWKIB. MyJIbTUKYJIBTYPHHUI COIllyM XapKoBa
ICTOTHO BIUIMBAa€ Ha PO3BUTOK YKPAiHCHKOI TICHI 3aBASKH ICTOPUYHOMY 1
MHUCTEIIBKOMY B3a€M030araueHHIo, KyJbTYpHIH camoieHTH]iKamii 1 TBOpUOMY
mianory. [logiOH1 YUHHUKY CTBOPIOIOTH TUHAMIYHUMA KYJIBTYPHUH MPOCTIP Y SKOMY
YKpaiHChKa IMICHS ABJISIETHCSI BUPA3HUKOM JIOKAJIbHOT TPAJULii 1, BOJHOYAC, YACTKOIO
KyJBTYPHOTO HaJ0AHHS ICTOPUYHO C(POPMOBAHOTO MYJIBTUKYJIBTYPHOIO COLIIYMY.

Cnucoxk Jgireparypu:

1. Poman H. IHTerpaiiisi HallioHaJbHUX 171€d OCBITH W BUXOBaHHS B XapKOBI Ha
noyatky XX ct. Problems and tasks of modernity and approaches to their solution.
Abstracts of VIII International Scientific and Practical Conference. Tokyo, Japan,
2021. C. 161-164.

2. Traditional culture in the context of globalization: the synergy of tradition and
innovation. Materials of the scientific-practical conference. Kharkiv : Madrid Printing
House, 2021. 398 p.

3. Poman H. [Ilpaktuku 30aradeHHsS €THOKYJIBTYpHOTO (eHOMEHy uepe3
BUKOPUCTAHHA 1HHOBAIIMHUX TEXHOJOTIH. Tpaduyitina Kyiemypa 6 YMO8ax
enobanizayii: Hosi éexkmopu pozeumxky. Xapkis : Iudpa [Mpunr, 2023. C. 245-248.

4. Roman Natalia. Application of folk instruments of Slobozhanians in the process
of preschool children education. Actual problems of modern science. Proceedings of
the IV International Scientific and Practical Conference. Boston, USA, 2023. C. 255-
260.
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5. Poman H.M. P0o3BUTOK MYJIbTUKYJIBTYPHUX TPaAMIIii B OCBITI Ha XapKiBIIUHI.

Modern pedagogical technologies and innovative methods. Seville, Spain. 2025.
Pp. 269-272.

6. Poman H.M. Ykpaincbke My3u4He MUCTELTBO B MYJIbTUKYJIBTYPHOMY COILIIYMi
XapkoBa Ha moyatky XX cT. Problems, current state and prospects for business
development. Graz, Austria. 2025. Pp. 106—-110.

7. Roman N. Formation of multicultural traditions in education in the Kharkiv

regio. Scientific research: integration of science and practice for effective
development. Florence, Italy. 2025. Pp. 210-213.
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®OPYMYBAHHSA CAMOCTIHHOI'O TBOPUYOT'O
MUCJIEHHA 310bYBAYIB OCBITH ¥
HABYAJIbHO-BUKOHABCBHKIN AIAJBHOCTI

CaBunbka Csiti1ana JleonigiBua
BUKJIaJ[a4 [IUKIJIOBOI KOMICii HApOJAHUX IHCTPYMEHTIB
3BO «Jlynpkuit negaroriyauii iHCTUTYT» BOP

3aBipyxa Jlisis AHaToJ1iiBHA
BUKJIaJa4 IIUKIIOBOI KOMICii (hopTemniaHo
3BO «Jlyupkwuii negaroriynuii inctutyt» BOP

Jist  ycmimHoro ocoOUCTICHO-TIPOGECIHHOTO PO3BUTKY IOHOTO MY3UKaHTa
HEJIOCTATHHO JIUIIIE MY3UYHOI 1H(HOpMAaIlii, OTPUMAHOI 1] YaC €CKI3HOTO PO3yUuyBaHHs
TBOPY YU YWTAHHA HOT 3 JHUCTa. EQPEKTUBHICT, HaBYAIbHO-BUKOHABCHKOI ISITBHOCTI
MalOyTHHOTO BUUTEISI OE3MTOCEPEIHBO 3aJI€KUTh BiJ] 31aTHOCTI aKTUBHO ¥ CAMOCTIHHO
3100yBaTH HEOOXIJHI 3HAHHS, OPIEHTYBAaTUCA B PO3MAITTI MUCTEUBKUX SIBUII Ta
PO3B’s3yBaTH 3aB/IaHHS MPOOJIIEMHO-TIOIIYKOBOIO XapakTepy. Taki BUCOKI BUMOTH JI0
HIIIATUBHOCTI 3/100yBayiB OCBITU 3yMOBIIIOIOTH OCOOJUMBY aKTyaJbHICTh MPOOIEMU
PO3BUTKY CAMOCTIMHOTO TBOPUOI'0 MUCJIEHHS B Cy4YacCHIM MmeaaroriyHii Hay1l.

TpakTyBaHHSI TOHSITTS CaMOCTIMHOTO MY3WYHOI'O MHUCIJICHHS B MeAaroriyHii
MpakTUIll € OaratorpaHHUM. 3a3BUYaill MEJarord He MPOBOASATh YITKHX MEX MiX
TaKUMHU MY3UYHO-BUKOHABCHKHMH SIKOCTSIMU HABYAJIBHOI MiSUTBHOCTI, SIK aKTUBHICTb,
CaMOCTIIHICTB Ta TBOPUICTh. OAHAK, HA3BaH1 AKOCTI HE € 1IEHTUYHI IO CBOi PUPOII.
AKTHBHICTh CTYJICHTA IIUJIKOM MOKe OyTH 1mo30aBlieHa €JIeMEHTIB CaMOCTIMHOCTI 1
TBOPYOCTI, a CAMOCTIHE BUKOHAHHSI Oy Ib-IKOTO 3aBJAaHHS HE 000B’ I3KOBO BUSBUTHCS
TBOPYUM.

[ToHSATTS caMOCTIHHOCTI y HaBYaJIbHO-BUKOHABCHKIN MIsNIBHOCTI BUSIBIISiE ceOe Ha
PI3HHX PIBHSIX, CHHTE3yIOYM 1 BMIHHS CTyAe€HTa 0€3 CTOPOHHBOI JOTIOMOTH
30pIEHTYBATHUCS B HE3HAMOMOMY MY3WYHOMY MaTepialli, MPaBWILHO PO3MIU(PYyBaTH
aBTOPCHKUU TEKCT, TEPEKOHJUBO IHTEPHPETyBATH 3adyM Kommo3uTopa. BoHna
B1I00pa)Ka€eTbCd B TFOTOBHOCTI CaMOMY BIJUIYKaTH €(EKTHBHI NUISXW BHUPIILIEHHS
MOCTAaBJICHUX 3aBlaHb, 3HAWTHU MOTPIOHI MPUHOMH 1 3aCO0M BTIIEHHS XYIOKHBOTO
3aJlyMy; 34aTHOCTI KPUTUYHO OIIIHUTH PE3yJIbTaTH BJIIACHOI MY3WYHO-BHKOHABCHKOT
TISUTBHOCTI.

3aBJaHHs TIeJarora - IaTu CTYJICHTY OCHOBHI, 3arajbHi MOJIOKEHHS, CIIUPAIOYUCH
Ha 5IKi, BIH 3MO€ IMITH CBOIM XYJO0XKHIM IIJIAXOM, HE MOTPEOYIOYH JI0MOMOTH. TomMy
BUXOBAHHS CAMOCTIMHOCTI Ta 1HIIIATHUBY B IOHOTO MY3UKaHTA JUKTYE 1HO/I1 BUKJIAIady
JOUUIBHICTh TUMYACOBOTO BIXOAY B CTOPOHY BiJ POOOTH, LIO 3A1MCHIOE Y4YEHb, Ta
nepeadavae HEBTPYUYaHHS B MPOIIECH, 110 BiIOYyBAIOTHCS B MOTO CBIIOMOCTI. [HKOIM
HaBITh MOTPIOHO JOTPUMYBATHUCS MOTITHKH «JIPY>KHHOTO HEUTPATITETY».

OpHak 1 «fii 32 3pa3koM» y MY3UYHO-HaBUaJIbHINA JISIILHOCTI MAalOTh CBIM CEHC:
MOBIJOMJICHHSI TIEJJarOTOM «TOTOBOi» 1HQOpMaIii CTyJIEHTy, Ha JOJIO0 SKOTO
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3QIMIIAETHCS 11 YCBIJOMUTH 1 3aCBOIiTH, poOOTa 3a METOJOM YITKOrO 1 MPSMOro
THCTpYKTaXXy Hece B co0i yumano miHHoro. O4YeBUAHO, IO 3aCBOEHHS MEBHOI CyMU
«rOTOBUX» MpodeciiHNX 3HAaHb EKOHOMHUTH €HEPTIIO 1 Yac CTyACHTA.

CrpaBa B TOMy, IO METOAM BHKJIAJaHHS, [0 CTUMYJIOIOTH I1HIIIATUBY 1
CaMOCTIHHICTh CTYJCHTA («IOMIyKaii, TOTyMaii, CIpOOYH...») 1 METOAU aBTOPUTAPHOT
MeAaroriky («3amam’siTail Tak-To, 3po0u Tak...») B MPAKTHII TeJaroriB-My3UKaHTIB
SIBJISTFOTHCS 3a3BUYai 30aancoBaHuMU. CIiBBITHOIIICHHS! METOIB MOXE 3MIHIOBATHCS
3aJIKHO BiJ TEAAroriyHUX CHUTYyalllid, 110 BUHUKAIOTh MiJ Yac HaBYaHHS, IO
3YMOBJTIO€ PI3HOMaHITHICTH ()OPM BILIMBY Ha CTY/ACHTA, 1 B IbOMY TaKTUYHE 3aBJIaHHS
negarora. o » cTOCyeTbCs CTpPATEriuHOTO 3aBlaHHSA, TO BOHO MPU I[LOMY
3QIMIIAETHCS HE3MIHHUM: 3pOOUTH SKOMOTA IIBUIIC Tak, 100 OyTH HE MOTPIOHUM
CTYJCHTY, TAKUM YHMHOM IPUBUTH HOMY CaMOCTIMHICTb MUCJIEHHS, BHOIp METO/IIB
poOOTH, BMIHHS JOCATATH ITOCTABIEHOT METH.

[TpoGiieMa aKTHUBHOTO, CAMOCTIHHOTO, TBOPYOIO MHCJICHHS Yy MY3UUYHOMY
BUKOHABCTBI Mae JBa acriekTu. [lepiunii moB'a3aHuil 13 KOHKPETHUM pe3yJIbTaTOM
HAaBYaJIbHOI ISUIBHOCTI, IPYTUA — 13 3ac00aMH 11 3A1CHEHHS: TUM, SIK caMe IIPAIlOBaB
CTYIEHT, MOCATAIOYH TOCTaBICHUX XYAO0XHBO-BUKOHABCHKUX IMIIJIEH; SIKOIO MipOIO
HOro 3ycHJuIs Majd TBOPUYO-TIONIYKOBUU Xapakrtep. Te, 1m0 pe3ydbTaTH HaIpsIMy
3aJIeXkaTh BIJl CHOCOOIB JISJIBHOCTI, € o4eBUAHUM. CaMe TOMY TBOPYOCTI SIK TaKoOi
HABYUTH HE MO’KHA, aJie MO’KHA HAaBYMTH BUKOHABIIS TBOPYO MHUCIUTH Ta MPAIFOBATH.
e 3aBnaHHs € OAHUM 13 OCHOBHHUX 1 IPUHILIUIIOBO BaXXJIMBUX Y JISJIBHOCTI IeJarora-
MY3UKaHTa.

SKi K MOXJIMBI CIIOCOOM BUPIIICHHS IOTO 3aBaaHHA? JlocBimueHi BUKIagadi
MPOTOHYIOTh cTyneHTy: «llompairoii Tak, ik TH pOOUTUMENI yJaoma. YSBH, IO TH
OJIVH, 1110 TOpsi HiKOTo Hemae. [lo3aiimaiicst, Oy b Jacka CaMOCTIMHO. ..» - MICJIS YOTO
IeIaror BiAX0AuTh YOIK 1 criocTepirae 3a cTyaeHToM. Jlaii BiH KOMEHTYy€e oOadeHe i
MOYyTe, MOSCHIOE, IO OYyJI0 10Ope y Ipl CTYJIEHTA a IO - HE IyKe; sIKI METOIU POOOTH
BUSIBIIIMCS BAAJIMMH, a 5K - Hi. ToOTO MOBa e He TIpo Te, sIK BUKOHYBATH MYy3UYHUN
TBIp, a SIK MpaioBaTH Haa HUM. L{e ocoOnuBa, cerugivHa 1 3aBXK/I1 aKTyajJbHa TEMA.

Otxe, (GOpMyBaHHS CaMOCTITHOTO TBOPYOTO MHUCJEHHS 37100yBadiB OCBITU Yy
HaBaJIbHO-BUKOHABCHKIN JISTIBHOCTI - 116 KOMIUIEKCHUI mporec. BiH rpyHTy€eThCs Ha
aKTUBHIM B3a€MO/JIli BUKJAJgada Ta CTYJEHTAa, a TaKOX Ha BMIHHI OCTaHHBOTO
aHalI3yBaTU BJIACHY BUKOHABCBHKY ISJIbHICTb, BUSBIISITH MOMWIKM Ta CaMOCTIIHO
IIYKaTH LUISIXY 1X PO3B’si3aHHSA. A TBOpUYE€ MUCJIEHHS MalOyTHBOTO Mearora — 1e He
JUIIe BPOMKEHUN TajaHT, a c(hOpMOBaHA KOMIIETEHTHICTb, SIKa JI03BOJISIE BUUTEIIO
OyTH KOHKYPEHTOCIIPOMOXXHUM B Cy4aCHOMY JMHAMIYHOMY OCBITHBOMY IPOCTOPI.

Cnucok Jgireparypu:
1. Macou JI. M. 3aransHa MucTelbka ocBiTa : Teopis 1 mpakTtuka. Kuis : [IpoMinb,
2006. 432 c.
2. Onekctok O. M. My3uuna niearorika. HaBuansuuii mocionuk. Kuis : KHYKiM,
2006. 188 c.
3. TMaganka I'. M. Ilemarorika mwuctenTB. Teopis 1 MeTOAMKAa BUKIaJaHHS
MucTerpbkux qucuuruiid. Kuis : Ocpita Ykpainu, 2008. 274 c.
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HPOHECYAJIBHA CUCTEMA 3bUPAHHSA JTOKA3IB HA
CTAAIAX ITPOLECY

Crynuubkuii Makcum AHApiiioBUY

acmipaHT Kadeapu KpUMIHAIBHOTO MPOIECY KPUMIHATICTUKH Ta €KCTIEPTOIIOTIT
XapKiBCHKOTO HaIlIOHAJILHOTO YHIBEPCUTETY BHYTPIIIHIX CIIPaB

XapkiB

[TocTiifHi 3MIHM 3aKOHOJIABCTBA KPUMIHAJILHOI IOCTUIIIT HOBI MiAXOU TOJIOKEHD
0OpOTHOM 3 OpPraHi30BaHON, TPAHCHAIIOHAJIBHOK), CEMapaTUCTKOI0 3JI0YUHHICTIO
BKa3YIOTh Ha HEOOXIJIHICTh METOJUYHOIO 3a0e3MedYeHHs MPaBOOXOPOHHHUX OpraHiB
HayKOBUMHU (HOpMaMH, METOIAMH, 3aCc00aMH IMTPOBEACHHS IOCYI0BOTO PO3CIiAyBaHHS.

3aKOHOJIAaBCTBO OyAye€Tbcs Ha TIJACTaBlI  THYYKOCTI OCHOBHUX €JIEMEHTIB
pedopmyBanHs. BBaxkaeThcsi 3a HEOOX1IHUM NPUBEACHHS OCHOBHUX IMPOIIECYaTbHUX
MOJIOKEHb JI0 TEOPETUYHUX aCIEKTIB MpaBa, MOEJHAHHS JIEMOKPATHYHUX OCHOB
JIep>KaBW 3 HOPMaMH MDKHAPOJIHOTO TIpaBa.

TeopeTHyHi aCMEeKTH 3arajibHOI TeOPii KPUMIHAIBHOTO MPOLIeCy Ha MiACTaBl AKOT
Oyay€eThCs BCl IIPABOBI IIOJOKEHHS, BHU3HAYAIOTHCS CICIIAJIbHUMU €JIEMEHTaMHU
(dikcarrii, 30upanHs, GpopMyBaHHS. OIIHKA JO0Ka31B, HA IM1JCTaBl IPOBEICHHS CIIIUNX
(po31TyKOBHUX) Ji¥, BU3HAYEHHS JOCTATHOCTI, IOIYCTUMOCTI, HaJIe)KHOCTI JIOKa31B s
BCTAHOBJIEHHSI 00CTaBHH KPUMIHAJIBHOIO MPABONOPYIICHHS Ta BUHU M1JO3PIOBAHOIO
(0OBHHYBaYEHOTO).

Huzka Bu4eHUX I0pUCTIB BBAXKAIOTH, 1110 HEMA€E CYTTEBOTO PO3MOILITY MK HOpMaMu
HaJIeKHOI TIOBEIIHKM Ta 3aKOHAMH TpUpoAu. JlaHuii BUCHOBOK BKa3ye, IO PiBEHb
3HAHb JIIOJIMHA HE Ma€ BJIOCKOHAJICHHS, a caMe MU HE MaeMO a0COJIFOTHOTO 3HAHHS,
aJie TIOCTINHO HAOMMKAEMOCS 10 HBOTO ISl BCTAHOBIICHHS icTHHH [2;3; 9].

OmnoHeHTH MaroTh 1HIINK MiaXiA. 3 oJHOTO 00Ky BOHM BBaXKalOTh, 11O MPABO €
BCTAHOBJICHUH HA TIICTaBl 3aKOHY MOPSIIOK AISUTBHOCTI 0COOH, CyCHIIBCTBA, IEPIKaBH.
[HIITE BUCIOBIIFOBAHHS BKa3y€e Ha HEIOMYIIEHHS TOPYIICHHS TIpaBa Ta 3aKoHY. SIKIIO
3aKOH MIATPUMYE MOPSAOK TO MPABO MA€E MPOTUPIUUS 3 3aKOHOM, OCKUIBKHA MOCTIHHO
MOPYIIYETHCS B CYCHUILCTBI. B mepmiomy pasi ocoba He 3HA€E TOYHOTO BHUPAKEHHS
HOPMAaTHBHUX €JIEMEHTIB MpaBa. Jpyruil acnekt nepegdadae TOYHICTb BUKOHAHHS
3aKOHY, CKpi3b BIH Ma€ TOYHICTh Ta CHIIY, sIKa BCTAHOBJIFOETHCS HA MIJCTaB1 CaHKIIN
[1;4; 6].

CHubHICTh FOPUIUYHUX 3aKOHIB Ma€ JEKUTbKa YMOBHHUX 3Ha4€Hb, a cCaMe B OJIMH
1 TOM ke Yac, B OJJHOMY 1 TOMY MICTI MOXYTh JISITH JEKUIbKa 3aKkoHiB. [Ipu mpomy
IOpUIMYHA HOpMA HE Ma€ KpalHbOi Mexi. BcCl 1opuaudHi MOJOKEHHS 3 MOYaTKy iX
dhopmyBaHHS OynH Kiacu(piKoBaHI 3a JIOIMMOMOTOI0 FOPHINYHOI CUCTEMH, BCTAHOBIICHI
KJacu, GOpMH, SKI PO3NUISIIUCS MeXaMmu, 10 OyJIr BCTAaHOBJICHI 3aKOHOJIaBCTBOM.
3MiHa TIPaBOBOT HOPMHU TMOETHYETHCA 3 CYBOPUM MPUYHHHUM 3B’ S3KOM, MPABOBUMU
BIIHOILICHHSIMHU M1 JIEPKABOIO Ta CYCIIHCTBOM.

CynoBe pilleHHs, iK€ BCTAHOBJIOE MPaBO OyAyeThCS HA MIACTaBl JEKUIBKOX
3aKOHIB. OJIMH 3aKOH BCTAHOBIIIOE COLIAJIbHY CIpPaBeUIMBICTh. [HIIUN BHUKIIOYAE
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OKpeMY KaTeropiro 3acyDKeHHUX JJIs iX MOJAlbIIOro BUIIPABICHHS Ta MOKIIMBOCTI
KUTH B CyCITUIbCTBI.

IIpomecyanpHi pilICHHS 3aCHOBaHI Ha NPABOBHX HOpPMaX, SKi MalOTh MEXi ix
3actocyBaHHs. [IpaBo BCTaHOBIIOE, MO J0Ka3u € (HDaKTUYHI JaHi, SKi MOBUHHI OyTH
BCTAHOBJICHI IT1]] Yac MPOBEACHHS JJOCYA0BOTO PO3CIIIyBaHHS Ta CYI0BOTO PO3TIISATY.

IIpaBoBa ¢opma KpHUMIHAJIBHOTO MpoOIleCy YKpaiHM 3acHOBaHA Ha KOHIICTIIIi
KJIACUYHOI Ta aHTJIOCAKCOHCHKOI PAaBOBOI CUCTEMHU.

Craniss J0CYJIOBOT'O PO3CIIyBaHHS 3aKpIIUIIOE 3acajay, MPUHIIUI MTYOJiYHOCTI
npolecy, a came OOBMHYBaJbHUN NpOLEC 3a MPOLEAYPOI0 MPOBEICHHS CIIIUUM,
IPOKYPOPOM CIHiAUMX (PO3IITYKOBUX) Hi.

Cranisg cy0BOro pO3IJIAly OXOIUTIOE TMOJIOXKEHHS aHTJIOCAKCOHCHKOTO IpaBa, a
came 3acaiy, MPUHIMI 3MarajibHOCTi mporecy. Ilig yac cygoBoro po3risay IBi
CTOPOHHM TMIPOIIECY OIIHYIOTh JOKa3W, sKi Oyliu HajgaHli OpraHoM JI0CYJIOBOTO
po3ciigyBands. CyKymHICTb, JOCTAaTHICTb, JOMYCTHUMICTh a00 HEIOMyCTHUMICTh
JI0OKa31B BCTAHOBJIOIOTh CTOPOHU mporuecy. Cyaas npuiiMae pillieHHS Ha TMiJCTaBi
BHCHOBKY IyOJIIYHOTO OOBHHYBaya, SIK CTOPOHU OOBHMHYBAU€HHS, MOTEPILIOro abo
HOTO TIpeACTaBHUKA Ta CTOPOHM 3aXHUCTY, aJIBOKaTa — 3aXHMCHUKA, OOBHHYBau€HOTO.
Bupok nmporosoiiryeThes Bij IMEHI JIepKaBU Y KpaiHU My OI14HO.

HaykoBi momoxeHHS JOKa3iB OydaM MpeaMeTOM AOCHIKEHHS HHU3KH BUYCHHX.
[IpakTHuHO BCi 3BepTald yBary Ha TOHATTS JOKa3iB, MpPEaMETy IOKa3yBaHHSI,
BH3HAUYCHHS TCOPETUUHHMX IOJI0KEHB (ikcalii nokas3iB [2;3;5; 7; 8].

KonnenrtyanpHuil miaxij mnpaBoBoi (OpMH JOKa3iB, BCTAHOBIICHHS MPEAMETY
JI0OKa3yBaHHs BKJIIOYAE JI0 ceOe JpKepela J0Ka3iB;, IPUIUYHE BU3HAUYCHHS YMHHUM
3aKOHOJIAaBCTBOM Ta 3aKpilUICHHS HOPMOIO TMpaBa JIOKa3iB, MpOLEIypy Ta
MpoliecyaabHUuN TOPSIOK JAOKa3yBaHHA OOCTAaBUH, IO MISTAIOTh JI0Ka3yBaHHIO y
KPUMIHAJIbHOMY TMPOBAJKEHHI.

[IpouecyanpHa cucrteMa Joka3iB (OpMyeTbCs Ha MIACTaBl JHKEpeEN, skl CyBOPO
BHU3HAYEHI B KpuMiHaigbHOMY mpouect. Yactuna 2 ct. 84 KIIK Ykpainu BcTaHOBIIOE,
110 JDKEepesia JOKa3iB € MOKa3aHHs, peyoBl JOKa3U, JOKYMEHTH, BUCHOBKU €KCIEPTIB.

Jl>xepena mokasiB BU3HAUAIOTHCA Y IBOX KaTeropisx. [lepira BcTaHOBMIOE, IO HA
MIJICTaBl JPKEpesa CHliA4uid, TPOKYpOp, OMNEpPaTUBHI CHIBPOOITHUKH OTPUMYIOTh
(dakTuuHl AaHi, (akTH, BIAOMOCTI Mpo ()aKTH Ha MIJCTaBl SIKUX BCTAHOBIIIOKOTHCA
00CTaBMHM KPHMIHAIBHOTO TMPABOMOPYIICHHS, TpeaMeT AokasyBaHHA.  Jlpyre
MTOJIOKCHHS 3BEpTa€e 70 3acO0iB JIOKa3yBaHHs, K1 Ha IIJICTaBl JpKepeaa PiKCYIThCs
3a JOTIOMOTOI0 TPOBEACHHS CHiA40i (pO3UIyKoBOi) Aiil y mpoTokomi.  Criguwuid,
MPOKYpop y TmporecyanbHid (opmi ikcamii pkepena MarTh MPaBO CKIACTU
MMOCTAHOBY IPO JOJIYYCHHS HOTO0 10 MaTepialliB KPUMIHAIBHOTO MPOBAHKCHHS.

Cynns cknamae yxBally Mpo JOMy4YeHHS (aKTUYHMX JaHUX 0 MarepiaiiB
KPUMIHAJIBHOI CHPaBH MiJ Yac CyI0BOTO PO3TIISTY.

OcHOBHA AISUTBHICTB CJIYOTO, IPOKYPOpPa, ONEPATUBHUX MIAPO3JUIIB € 30UpaHHs
J0Ka3iB Ha miacTaBl skux QopmyeThcsi oOBuHyBaueHHs. Ct. 93 KIIK VYkpainu
BU3Hauae, 110 30MpaHHS JOKa3iB 3MIMCHIOEThCS CTOPOHAMHM KPUMIHAJIBHOTO
npoBakeHHs. CTopoHa OOBHMHYBAau€HHs 3IMCHIOE 30UpaHHS JOKa3iB MUIIXOM
MPOBEJEHHS CINITuuX (PO3UIYKOBUX) MM Ta HEIVIACHUX CHITUUX (PO3LIYKOBHX) Jii,
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BUTpeOyBaHHS Ta OTPUMAHHS BiJI OpPraHiB JIep>KaBHOI BJaJu, OPraHiB MiCIIEBOTO
CaMOBpSTyBaHHS, IiJIPUEMCTB, YCTAHOB Ta OpTaHi3aliii, CIIy)KOOBUX Ta (Pi3MIHHX
ocib pedeil, TOKyMEHTIB, BIIOMOCTEH, BUCHOBKIB €KCIIEpPTIB, BUCHOBKIB pEeBi3iii Ta
aKTiB TIEPEBIPOK, MPOBEACHHS 1HIIHMX MPOIIECYaTbHUX JTIH.

CropoHa 3axuCTy, MOTEPIINM, MPEICTABHUK IOPUIUYHOI OCOOH, HIOAO0 SKOT
3MIMCHIOETHCS POBAKCHHS, 31HCHIOE 30MpaHHs T0Ka3iB MIJITXOM BUTPEOyBaHHS Ta
OTpUMaHHs BiJ] OpPraHiB JAEp:KaBHOI BJIaJH, OPTaHIB MICIIEBOTO CaMOBPSIyBaHHS,
HIMPUEMCTB, YCTAHOB, OpraHi3ailiii, ciy>kOOBUX Ta (PI3MUHMX OCIO peuei, KOIii
JIOKYMEHTIB, BIZIOMOCTEM, BUCHOBKIB €KCIIEPTIB, BUCHOBKIB PEBI3ii, aKTIB NIEPEBIPOK;
HIIIIOBaHHS TIPOBEJEHHS CHITYuX (PO3IIYKOBHMX) Jid, HETJIACHUX CJIIYUX
(pO31IYKOBHUX) M1 Ta IHIIMX MPOILIECYAIBHUX i, a TAKOXK IUISIXOM 3/IIMCHEHHS 1HIIIHUX
T, K1 3/1aTHI 3a0€3MeYUTH OJaHHS Cyy HAJIGKHUX 1 TOMYCTUMHUX JOKa31B.

BucHoBkn.

3anponoHOBaHO BBa)KaTH, L0 IMpoIlecyajbHa CHUCTeMa J0Ka3iB (OpPMYy€EThCsS Ha
MIJCTaBI JUKEPE, IKI CYBOPO BU3HAYEH]1 B KpUMIHAIIbHOMY mporeci. Yactuna 2 ct. 84
KIIK VYkpaiHu BCTaHOBIIIO€, L0 JKEpena JO0Ka3iB € IOKa3aHHs, PEeYoBl JIOKa3H,
JOKYMEHTH, BUCHOBKH eKcriepTiB. [IpoliecyanbHi e1eMeHTH 30MpaHHs T0Ka31B MOKHA
BU3HAUYUTH y HacTynHoMy. [lepmia KOHCTpyKiis nepeadavyae y4acHHKIB, K1 MalOTh
npolecyaibHl NOBHOBa)KeHHs [[pyruii exeMeHT 30uMpaHHs 1MOOYIOBaHO Ha TiCTaBi
iH(popmaniiiHoro 3abe3nedeHHss GaxkTy, (aKTHUHUX JAHUX, BIIOMOCTEH Ipo (haKTH.
OpHa 3 ocTaHHIX KOHCTPYKIIiM 30UpaHHs TOKa31B BU3HAYAETHCS Ha M1JCTaBl METO/IIB,
KPUMIHAIICTUYHOT METOJUKHU, MPOIIeCyaJbHUX MPUHOMIB Ta OMIEPAaTUBHUX OTEpaIlin
y pa3i oTpuMaHHs (PaKTUYHUX JAHUX, SIKI TICIIS HEYNEePeIKEeHO1, pETeIbHOI IepeBIPKU
Ta IPOIIECYyATHHOTO 3aKPITJICHHS € JoKa3aMu OOBUHYBA4YE€HHSI Ta BUKPUTTS BUHHOTO Y
BUMHEHI KPUMIHAJILHOTO TTPaBOMOPYIIICHHS.

[IpornoHyeMO BU3HAUUTU MPOIEAYPY Ta TIpoliec 30MpaHHs, OLIHKK JOKa3iB Ha
CTaisIX MpPOILECy, SIK IOPUANYHI KOHCTPYKIIi Ha MiJCTaBl SKUX CIIAYHMA, TPOKYpPOP
MOBUHHI JOBECTU iX JOMYCTUMICTh, BIJIHOCUMOCH, JIOCTATHICTh, OO’ €KTHBHICTbD,
HEYIEePEKEHICTh BCTAHOBJICHHSI OOCTaBWH, 110 MiUISTalOTh JOKAa3yBaHHIO Y
KpUMIHAJIbBHOMY MpOBa/uKeHHI.  Jlpyre TMOJOXKeHHA  BKIOYAaE  MPOLEAYPY
BUKOPHUCTAHHS JJOKa31B Il IOKa3yBaHHS BUHU a00 HEBUMOBHOCTI y4aCHUKa MPOIECY.
Tpertiii acnekT mepeadavae MPOBEACHHS MPOIECYyalbHUX, CIIAUUX (PO3IIYKOBHUX),
CYJOBUX JIiil.

[IpornoHyeMO BU3HAYUTH CTPYKTYpy Ta HaAaTH Kiacu@ikaiiio MpOBEISHHS
cmmauux (posmrykoBux) Aiil. Ilepmmii eneMeHT HEOOX1THO BCTAHOBUTH Ha MiJCTaBI
oTpuMaHHs (akTy, GaKTUUHUX NAHUX, BiAOMOCTEH mpo Qaktu Ta iHPopMarii, Ky
OTPUMYE CIITUYHH MMl 9ac JOCYOBOTO pO3CTiAyBaHHs. J[pyra mo3ullis € OTpUMaHHs
JBOX 200 OUTBINOT KITBKOCTI 1H(MOpMAIIii BiJ] yYaCHUKIB TIPOIIECY .

JloBeneHo, 10 CTOpOHA OOBHHYBayeHHs 3a0e3neuye (yHKII0 0OBUHYBAaYEeHHS,
3aXMCTy Ta BHUPILIEHHS MaTepiaiiB KpUMIHAJIBLHOTO NpoBakeHHsA. CTOpoHA 3aXUCTY
BUKOHY€ (DYHKIIIIO 3aXHMCTY Ta BUPILICHHS MaTepialiB KPUMIHAILHOTO MPOBA/XKEHHS.
Cynnst BUKOHY€E PYHKI[IFO TPABOCY IS
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Abstract. One of the most important tasks for the effective development of
agriculture is ensuring the continuity of power supply to consumers. Interruptions in
power supply can lead to outages for a large number of electricity users, damage to
electrical network equipment, and even the death of people and animals. Renewable
energy sources that have been developed and implemented in recent years can operate
either in parallel with the grid or autonomously. When they are connected for parallel
operation, certain issues may arise that have not been sufficiently studied and therefore
require further investigation [1].

Key words: agricultural consumers, alternative energy sources, power supply,
reliability, uninterrupted power supply, energy quality.

In a power supply system, ensuring an uninterrupted supply of electrical energy to
consumers in accordance with regulatory and technical documentation is of great
importance. Studies on the continuity of power supply, especially when using
renewable energy sources, are a relevant and significant task. In this work, continuity
of power supply is understood as a condition in which no interruptions in consumer
power delivery occur. This condition is considered as a random process, and its
assessment 1s based on probability theory and mathematical statistics. Various
disturbing factors affect the continuity of power supply. At the same time, the influence
of the electric current itself on the continuity of power supply has not been sufficiently
studied.

According to the requirements of the Electrical Installation Code (EIC), all
consumers are divided into three categories based on the reliability of power supply.
Agricultural consumers classified as Category I include cattle barns for 400 or more
head; facilities for fattening and raising young cattle for 5,000 or more head per year;
pig farms for fattening 12,000 or more head per year; poultry farms with 100,000 or
more laying hens, and similar enterprises. Consumers of Category I must be supplied
with electricity from two independent, mutually backup power sources. Interruptions
in the power supply for these consumers are permissible only for the duration of
automatic restoration of the power source. Consumers of Category II include livestock
and poultry farms with a smaller number of animals or birds than those specified for
Category I consumers. Interruptions in the power supply for Category Il consumers are
permissible only for the time required for an on-site operational team to restore the
supply. All other consumers are classified as Category III. Power supply for such
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consumers may be provided from a single power source, and interruptions in their
power supply must not exceed one day.

An important requirement for ensuring uninterrupted power supply is maintaining
the quality parameters of electrical energy in accordance with the requirements of the
national standard. There are many reasons that lead to interruptions in the continuity
of power supply to consumers. In particular, studies of transient processes [2] have
made it possible to identify the cause of consumer outages associated with short
circuits. Continuity of power supply, viewed as a random event, is characterized by
failures of elements within the power supply system. These failures can be classified
as sudden or gradual. In particular, power supply disruptions caused by short circuits
or insulation breakdowns are sudden failures, which result in a complete loss of
operability of the elements of the power supply system.

Depending on the conditions of use, electrical equipment can be either repairable
or non-repairable. The majority of power supply components belong to the repairable
category after failures. Special indicators are required to assess the continuity of power
supply. A single indicator characterizes one property, whereas composite indicators
describe two or more properties. Composite continuity indicators, similar to those used
in reliability theory, are applied for the quantitative assessment of both failure-free
operation and maintainability. For non-repairable electrical equipment, the indicators
of continuity are the time to the first failure T, and the duration of the outage T». In this
case, the continuity coefficient for non-repairable equipment is proposed to be
determined using the expression:

where T, 1s the time to the first outage, and T, is the duration of the equipment
outage.

The proposed continuity coefficient K¢ can also be applied to non-repairable
components of alternative energy sources, such as solar panels, battery units, control
modules, switching devices, and similar equipment. In reliability theory, a similar
definition of failure intensity is possible. It is determined as the ratio of the number of
failures of the sources per unit time to the average number of electrical equipment
operating correctly during the given time interval:
n(t + At) -n(t)

At) = 2
(1) N Al (2)
Where
s . .
N, = N12+ - is the average number of elements operating correctly in the
interval t;

N,, N, +1- the number of elements operating correctly at the beginning and at the

end of the time interval t, respectively.

It is possible to calculate the continuity indicators of the components of an
alternative energy source as a whole, provided that the failure intensities of the
individual elements are known.
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To evaluate the operational characteristics of electrical equipment in a power
supply system, it is proposed to introduce a continuity readiness coefficient, since the
equipment undergoes switching operations through switching devices. The continuity
readiness coefficient is the probability that the power supply system is in an operable
state at any given moment during switching operations.

To evaluate the operational characteristics of electrical equipment in a power
supply system, it is proposed to introduce a continuity readiness coefficient (Kcgc),
since the equipment undergoes switching operations through switching devices. The
continuity readiness coefficient is the probability that the power supply system remains
in an operable state at any moment during switching operations. The value of the
continuity readiness coefficient is determined by the formula:

CEC T-TR

Where T - outage time; Tr — mean repair and replacement time.

For electrical installations, it is preferable to satisfy the condition 7<7,, so that
repair or replacement of components begins immediately after an outage occurs.

The continuity readiness coefficient can be increased by reducing the number of
short circuits, reducing insulation faults, and using a backup power source. The
continuity readiness coefficient simultaneously characterizes both the maintainability
and the reliability of the electrical equipment.

The duration of power supply interruptions for consumers is established, as
mentioned above, in accordance with the requirements of the Electrical Installation
Code (EIC). However, at present the EIC has a recommendatory character and takes
into account interruptions for consumers supplied from centralized power systems. The
proposed coefficients K¢ and Kcge make it possible to assess the continuity of power
supply for consumers supplied both from centralized networks and from alternative
energy sources. In addition, for consumers powered by low-capacity alternative
sources (up to 15 kWt), and with the development of a retail electricity market, new
designs and technical solutions may be applied [3,4], and specific norms for power
supply interruptions may be established for such consumers.

General requirements for the continuity of power supply to consumers are
established depending on operating modes, the purpose of the elements in the power
supply system, the number of failures, and other conditions. To determine a continuity
indicator for a power supply system that includes multiple elements, a structural
diagram of the system is constructed. In a series connection of elements in the power
supply system, a failure of any single element leads to the failure of the entire system.
In a parallel connection, the system fails only after all elements have failed.

Improving the continuity of power supply for consumers is most effective when
the elements of the power supply system are connected in parallel. Enhancing the
continuity of power supply allows for economic benefits by reducing the damage
caused by power interruptions and decreasing additional costs. To improve the
continuity of power supply for consumers, it is preferable to implement organizational,
technical, and engineering measures.
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Thus, the proposed continuity indicators for consumer power supply make it
possible to predict the time and number of failures in power supply systems serving
consumers from both centralized grids and alternative energy sources. The use of these
indicators enables the implementation of organizational, technical, and engineering
measures to ensure uninterrupted power supply for consumers. Moreover, the
application of alternative energy sources as an additional supply option, with the aim
of reducing electricity costs [5,6], will ensure the continuity of power supply in
accordance with the requirements of regulatory and technical documentation.
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At the current stage of human civilization, the issue of waste recycling is coming
to the fore. Every year, millions of tons of waste are generated on the planet, and
disposing of it requires finding new and innovative ways. In such conditions, various
areas of biotechnology are becoming increasingly important, including combinations
of the maximum possible biological, biophysical, and biochemical factors affecting
waste of various origins. In recent years, one type of environmental biotechnology has
become widespread—vermiculture, or the breeding of specially cultivated worms on
organic waste.

In the context of the global search for biotechnological solutions that meet the triad
of sustainable development—economic feasibility, environmental safety, and social
significance—vermitology stands out as a unique example of natural engineering. The
use of earthworms allows ancient biological mechanisms to be integrated into modern
models of rational nature management.

Vermiculture is a system of methods for using various types of earthworms to
process organic raw materials into highly effective fertilizer (vermicompost) and
biomass with a high protein content [1].

Today, vermiculture is an industrial sector. The main objects of vermiculture
remain the technological lines of worms of the species Eisenia fetida and Eisenia
andrei. According to recent studies, the global vermicompost market is growing by 12-
15% annually, driven by demand for organic products and the need to dispose of waste
from livestock and food industries [2].

Fundamental features of vermiculture:

1. Synthesis of humic substances: unlike thermal composting, vermicomposting
provides a higher level of humification at lower temperatures. Worms act as
bioreactors, where the substrate is crushed and enriched with microflora during
digestion [3].

2. Enzymatic activity: vermicompost is characterized by significantly higher
enzyme activity compared to the initial substrate or traditional compost. This is because
the passage of organic matter through the worm's intestine activates specific microbial
populations. In particular, vermicompost contains a unique complex of enzymes
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(proteases, amylases, lipases, cellulases) and phytohormones (auxins, cytokinins) that
stimulate plant growth and their resistance to pathogens.

High enzymatic activity directly affects the immunity of the agroecosystem.
Vermicompost is rich in microorganisms that produce chitinases. These enzymes are
capable of destroying the cell walls of pathogenic fungi and the exoskeletons of insect
pests [4]. Thanks to the interaction of phytohormones and beneficial bacteria, plants
grown on vermicompost demonstrate a more active response to stress (drought,
disease).

3. Bioremediation and detoxification of the substrate: this function of worms is
based on two mechanisms: bioaccumulation and microbiological degradation. Worms
absorb metals from the soil solution. Some metals are bound by specific proteins
(metallothioneins) in the worm's tissues (chloragogenic tissue). As a result, the
concentration of mobile forms of metals in the final vermicompost is reduced by 30—
50% compared to the initial raw materials. In other words, earthworms absorb or
bioaccumulate these toxic heavy metals in their tissues and cleanse the soil and
environment of pollution [5]. In addition, as they pass through the worm's digestive
tract, pathogens (E. coli, Salmonella) are destroyed by proteolytic enzymes and specific
antibiotic substances [6,7].

Vermiculture is constantly evolving and, thanks to the principles of circular
bioeconomy and new discoveries in molecular biology, is becoming a strategic element
of a “green” future.

The future of vermiculture is linked to its integration into urban infrastructure for
local food waste processing, in particular, the creation of modular vermicomposting
reactors in residential areas reduces waste logistics costs and CO, emissions from
garbage trucks; using worms to clean domestic sewage (vermicomposting) instead of
energy-intensive aeration plants. The global protein deficit in animal husbandry
stimulates the development of vermiculture as a source of protein: Worm biomass
contains up to 60-70% high-quality protein and essential amino acids (lysine,
methionine). This makes it ideal feed for aquaculture and poultry farming.

Thus, vermiculture is a promising industry, a multifunctional biotechnological tool
that solves three tasks: waste disposal, soil fertility restoration, and high-value biomass
production.
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TEXHOJIOI'TYHI ACHEKTH MOHITOPUHI'Y TA
MIHIMIBAIII MIKPOIIJTIACTUKOBOT' O
3ABPYJHEHHS B YMOBAX TPOMUCJIOBO1
TPAHC®OPMAIIII

bapanoBa Tersana €BreniiBHa,

CTapIINi BUKJIaaq

JIHIMPOBCHKUM METaTypriiHUN 1THCTUTYT

YKpaiHCHKOTO JePKAaBHOTO YHIBEPCUTETY HAYKHU 1 TEXHOJIOTIN

Huiun FOais CepriiBaa

CTYJCHTKA

JIHITTPOBCHKUIA METANypriiHUN 1THCTUTYT

YKpaiHCHKOTO JIePKAaBHOTO YHIBEPCUTETY HAyKH 1 TEXHOJIOTIN

[IpoGnema MiKkpoIIaCTUKY HaOyJa rI00AIBHOTO XapakTepy Ta MepeTBopuiacs Ha
OJIMH 13 KJIFOYOBUX BHUKJIMKIB JIJISl Cy4aCHOI MPOMUCIIOBOCTI, €KOJIOTTYHOT O€3MEKH Ta
CTaJoro po3BUTKY. MacoBe BHUPOOHMLTBO MOJIMEPHUX MarepiajiB 1 iX HIMPOKE
3aCTOCYBaHHSI Y MPOMHUCIIOBOCTI MIPU3BEIHU JI0 HAKOIUYEHHSI TJIACTUKOBUX BIJIXO/IB,
AK1 3 YaCOM JIErPaayIOTh 10 MIKPOYACTHHOK.

[ImacTKOB1 Marepiaau € OCHOBOIO 0ararbox raixy3eil cy4acHOi MPOMHCIOBOCTI —
BiJl MaKyBaJbHOI iHAYCTpii Ta OyIiBHULITBA 10 MEAMIUHHU # eIeKTpoHiKU. IX mupoke
BUKOPHUCTAHHS 3yMOBJICHE HU3BKOIO COOIBAPTICTIO, TEXHOJIOTTYHOIO YHIBEPCAIBHICTIO
Ta BUCOKMMH E€KCIUTyaTaIllliHUMU XapaKTepUCTUKaMu. BomHoYac CTpiMKe 3pOCTaHHS
BUPOOHMIITBA TUIACTUKY CIPUYMHIIO HAKOMMYEHHS 3HAUYHUX OOCATIB BIAXOMIB, IO
CTAHOBJISITH CEPUO3HY 3arpo3y it TOBKULIs [1].

OnHuM 13 HaiMEHII MOMITHHX, ajl€ BOAHOYAC HAHOUIbII HeOe3MeUHUX HACIIAKIB
MJIACTUKOBOTO 3a0pyJHEHHS € YTBOPEHHS MIKpOIUIacTUKy. Yepe3 Maii po3MmipH Il
YAaCTUHKUA MPAKTUYHO HEMOXJIMBO TOBHICTIO BUJIYYUTH TPAAUIIHHUMU METOIaMU
OYMINECHHS, 0 YCKJIATHIOE KOHTPOJIb 1 PEryIIOBaHHS iX MOIIHUPEHHS. Y LbOMY
KOHTEKCTI BIPOBAKEHHSI CYYaCHUX TEXHOJIOT1M y MPOMMCIIOBOCTI BIAIIPa€ KIHOUOBY
poJib y (hopMyBaHHI CUCTEMHOI BIAMOBI I HA TPOOIEMY MIKPOILIACTUKY.

3rinHo 3 BusHaueHHsM [Iporpamu OOH 3 HaBKOJUIIHBOTO CEPEIOBUINA,
MIKpPOIUTACTUK — II€ IUIACTUKOBI YAaCTUHKU po3MmipoM MeHme 5 mMm [1]. 3a
MOXOPKEHHSIM X MOJAUISAIOTh HAa MEPBUHHI Ta BTOPUHHI.

[lepBuHHUI MIKPOIUIACTUK CIHEIIaTbHO BHUTOTOBISETHCA Y ApiOHOMMCTIEPCHIN
dbopMi Ta BHUKOPUCTOBYETHCS B KOCMETHYHIN, ¢apMareBTHUHIA Ta XIMIYHIA
MIPOMHUCIIOBOCTI. BTOpWMHHUN MIKPOIIJIACTHK YTBOPIOETHCS BHACHIIOK (HI3UYHOT,
xiMigHOi Ta (oTomerpaaarii OLIBIIMX IUIACTUKOBUX BUPOOIB, 30KpeMa IMMaKyBaHHS,
OyIiBEeNbHUX MaTepiaiiB 1 CHHTETUYHOTO TEKCTUIIO [2].

OCHOBHUMMU JIXKEpeSIaMy HAJIXOKEHHS MIKPOTUIACTUKY B JOBKIJUISI € TTPOMHUCIIOBI
CTOKHM, 3HOIIYBaHHS aBTOMOOUIPHUX IIIWH, TPAHHA CHHTETHYHOTO  OJIATY,
HECAHKI[IOHOBAH1 CMITTE3BAIUIIA Ta HEE(EKTUBHI CUCTEMHU MTOBOXKEHHS 3 BIJIXOIaMHU.
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Ile Oe3mocepenHbO TMOB’SI3ye TPOOIEMY MIKPOIUIACTUKY 3 TEXHOJIOTIYHUMH
MpoIecaMu y MPOMHCIOBOCTI.

MiKponIacTHK BUSBISETHCS MPAKTUYHO Y BCIX KOMITIOHEHTaX HABKOJIMIIHBOTO
CepeloBHIla — MOPCHKIA 1 TMpIiCHIM BOHl, TIPyHTaX, aTMOC(PEPHOMY TMOBITPI.
JlocmipKeHHsT CBiT4aTh, 10 YACTUHKHM MIKPOIUIACTUKY 3[aTHI TPAHCIOPTYBaTHCS Ha
BEJIMKI BIJICTaHI MOBITPSHUMH MTOTOKaMHU, IO POOHUTH MPOoOIeMy TpaHCHAITIOHATHHOIO
[3].

Oco0nuBe 3aHEMOKOEHHS BUKIMKAE HAKOMHYEHHS MIKPOIUIACTUKY Y BOJHHX
exocucteMax. OUUCHI CIIOPYAU 3[aTHI 3aTPUMYBATU JIUIIE YaCTUHY MIKPOYACTUHOK,
TOMl SIK 3HayHa iX KUIbKICTb MOTparuiie y pIYKA Ta MoOpsa. Y MNOAQIbIIOMY
MIKpPOIUTACTUK BKJIFOYAETHCS JO XAPUOBMX JIAHIIIOTIB, IO Ma€ SIK €KOJIOT14Hi, TakK 1
COLAJIbHO-EKOHOMIYHI HACIIIIKH.

HaykoBi myOmikamii ocTaHHIX pPOKIB (IKCyIOTh HasBHICTb MIKpPOIUIACTHKY B
OopraHizaMax MOPCHKHMX 1 HAa3eMHHX TBapHWH, a TaKOX Y MPOMYKTax XapyyBaHHS Ta
nuTHIA BoAl [4]. BcecBiTHS opranizaiisi OXOPOHH 370pOB’Sl 3a3Haya€, 110 MMOBHUN
CIEKTp BIUIMBY MIKpPOILJIACTUKY Ha 3I0POB’S JIFOAWHU III¢ HEIOCTATHHO BHUBUYCHHIM,
OJTHaK ICHYIOTh OOI'PYHTOBAHI I11ICTABH BBaYKAaTH HOT0 NOTEHLIMHUM (PaKTOPOM PU3HUKY
[2].

MikponiacTUK MOXKE€ JISITU K MEPEHOCHUK TOKCHUYHUX PEYOBHH 1 MaTOr€HHHUX
MIKPOOPTraHI3MiB, @ TAaKOXK CIPUUYMHATH JIOKAJIbHI 3amajibHl peakuii. 3 oAy Ha Le
npoOiieMa BUXOAUTH 32 MEX1 €KOJIOTIl Ta CTa€ MUTAHHSIM T'POMAJCHKOTO 370pPOB’S 1
MIPOMHUCIIOBOT O€3MEKH.

P03BUTOK aHaNITHYHMX TEXHOJIOTIA JTO3BOJUB CYTTEBO IMJABUIIUTH TOYHICTH 1
IIBUJIKICTh 1AeHTU(]IKAIIT MIKPOTUTACTUKOBUX YacTHHOK. HaWOuIbIl momupeHuMH
MeTolaMi € 1H(padepBoHa crekTpockomis 3 mneperBopeHHsM Dyp’e (FTIR),
paMaHiBChKa CIIEKTPOCKOITISI Ta €IEKTPOHHA MIKpocKotis [5].

OcTaHHIMH pPOKaMU aKTUBHO BIPOBA/KYIOTHCS IUGPOBI PILIEHHS, 30KpeMa
CHUCTEMH aBTOMATH30BAaHOTO aHaTi3y 3 BHUKOPHCTAHHSAM aJTOPUTMIB MAIIMHHOTO
HapuaHHs. Taki WiAXOAM BIIKPUBAIOTH HOBI MOMJIMBOCTI JjIsi MPOMUCIOBOTO
MOHITOPUHTY Ta €KOJIOTTYHOTO KOHTPOJIIO.

Cepen HalOLIBII MEPCIEKTUBHUX TEXHOJIOT1M BUAAJICHHS MIKPOILIACTUKY 3 BOJU
BUJIJISIIOTH  MeMOpaHHY (uIbTpallito, KoaryiasuidHO-(IOKyJIaliiHl Mpolecu Ta
aZIcopOliiftHI MaTepiajii HOBOTO MOKOJIHHS [6]. Y mpoMHCIIOBUX MaciiTadax aeaai
YacTillle 3aCTOCOBYIOThCSI 0araTroCTyIN€HEBI CHUCTEMH OYMIIECHHS, IHTETPOBaHI Yy
TEXHOJIOT1YHI JIHII.

KpiMm TOTO, pO3pOONSIOTHCS EKCIEPUMEHTANIbHI METOMIW, 30KpeMa MarHiTHI
HAHOKOMIIO3UTH Ta €JEKTPOCTAaTHUHI TEXHOJIOTii, SKi MOXYTb CTaTH OCHOBOIO
MaiOyTHIX TPOMHUCIIOBHUX CTaHAPTIB.

[lepexim M0 IUPKYISIPHOI €KOHOMIKH PO3IISAAETHCS SIK CTPATETTYHHUMN HAIMpsiM
3MCHIIICHHS ~ MIKPOIUTACTHKOBOTO  3a0pydHEHHSA. BuUKOpUCTaHHS  eKOAM3aiiHY,
MTOBTOPHOI TIepepOoOKH MarepiaiiB 1 O10pO3KIaAHUX TMOTIMEPIB J03BOJISIE CKOPOTUTH
YTBOPEHHSI BTOPUHHOTO MiKPOIUIACTHKY Ha BCIX e€Tarax >KHTTEBOTO MUKy MPOAYKIIil

3].
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JI1s TpOMMCIIOBOCTI 1€ O3HA4Ya€ HEOOX1IHICTh 1HBECTHUIIIM y CydacH1 TE€XHOJIOTI,
SIK1 OIHOYAaCHO M1 IBUIIYIOTh EKOJIOTIUHY B1IIIOBIIAJIBHICTH 1
KOHKYPEHTOCIPOMOXHICTH i ITPHEMCTB.

TakuM YMHOM, MIKPOIUIACTHK € CKJIQJHOI MIKIUCIHIUTIHAPHOIO TPOOIIEMOTIO,
TICHO TOB’5I3aHOI0 3 PO3BUTKOM CYYaCHHX TEXHOJOTIH 1 mpomMucioBocTi. EdekruBue
BUPIIICHHA 1IbOTO BUKIWKY MOXJIMBE JIMIIE 332 YMOBU TO€IHAHHS I1HHOBAIIHUX
TEXHOJIOT1YHUX PIIIeHb, HAYKOBUX JOCTIIKEHB 1 Y3TOKEHOT IPOMUCIIOBOI MO TUKH.
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CanaeB Anapiii
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Bosuancbka Hartasin
Jlep:xaBHUI HAYKOBO-JOCIIITHUMA IHCTUTYT BUIPOOYBaHb 1 cepTH(iKaLii 030pOEHHS
Ta BIICHKOBOT TEXHIKH, YKpaiHa

CyvacHi BumpoOyBaHHS 030poeHHs Ta  BilicbkoBoi  TexHiku (OBT)
XapaKTEPU3yIOThCA 3HAYHUM 3POCTAHHSIM OOCSTIB €KCIIEPUMEHTAIbHUX JaHUX, IO
dbopmyroThcsi  iHpopMaliitHo-BuMiptoBaibHUMHU cuctemamu (IBC) y peanpHOMY
MacmTabl 4dacy. 3acTOCyBaHHS BHMCOKOIIBUJKICHUX JaT4YMKIB, OaraTOKaHaJbHUX
cucTeM 300py HaHHUX Ta MPOTpaMHO-aNapaTHUX KOMIUIEKCIB aHaji3y J03BOJISIE
JIeTaJbHO OIIHIOBATH JUHAMIYHI MPOIECHU, OJTHAK OJHOYACHO MiJBUIIY€E BUMOTH [0
HaJIIMHOCTI, IIUTICHOCTI Ta 3aXuIeHOCTI iHpopmariii [ 1-4].

AKTyanbHUM  HampsiMoM  po3BUTKY [BC € BOpOBaJ)KEHHS  €JIEMEHTIB
IHTEJEKTYyaIbHOIO aHali3y JaHUX, 30KpeMa METOJIIB MAalIMHHOTO HaBYaHHS, MJIs
ABTOMATHUYHOTO BUSBJICHHSI aHOMaJI1 i, OLIIHIOBaHHS TEXHIYHOTO cTaHy 3pa3kiB OBT ta
MPOTHO3YBAHHS MOXJIUBUX BiIMOB. Pa3oMm 3 THM, BUKOPUCTAHHS TaKUX METOJIB
MOPOJKY€E HOBI 3arpo3u 1H(hopmaniiiHii 0e3neni, 1o nNoTpedye CUCTEMHOTO MIIXO0TY
710 3aXUCTY JaHUX Ha BCIX eTalax ix >KUTTEBOTO IMUKIY[S].

[HdopmariiitHO-BUMIpIOBAabHI ~ CHCTEMH, IO  3aCTOCOBYIOThCS  MMiJI  Hac
BunpobyBanb OBT, 3a3Buuaii cKIamalOThCsi 3 TEPBUHHHUX IEPETBOPIOBAYIB
(maTumkiB), KaHATIB TIEpeadil TaHuX, 3ac00iB 00poOku Ta 30epiranHs iHbopMmarlii, a
TaKOX MPOTrpaMHOro 3a0e3neyeHHs s Bizyani3allii i aHamizy pe3yiabTartiB. [aHi, 1mo
(OPMYIOTBCSI B TAKMX CHCTEMAaX, MOKYTh MaTH OOMEXKEHHI JTIOCTYT a00 HAJIEKATH 0
YyTIWBOiI 1HQOpMaIlli, OCKUIbKH BIJI0OpaXatoTh TAKTUKO-TEXHIYHI XapaKTEPUCTUKU
3paszkiB OBT.

InTerpariiss metoniB MamuHHOTO HaBuaHHi B IBC mo3Bosisse aBTOMaTHU3yBaTH
MpOLIECH aHaNI3y BEJIMKUMX MACHBIB BUMIPIOBaIbHOI 1H(MOpMalii. AsiropurMmu
KJIacTepu3allii, HEHpPOHHI MepeXi Ta METOAM HaBUYaHHS 3aCTOCOBYIOTHCS IS

123



INFORMATION AND MEASUREMENT TECHNOLOGIES
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

BUSIBJICHHSI HETUIIOBHX PEXHUMIB pPOOOTH, MIarHOCTUKW NPUXOBAaHUX Je(DEKTIB 1
MIPOTHO3YBaHHS Pecypcy eneMeHTIB cucteMu. OnHak epeKTHBHICTh TaKUX METOJIIB
6e3mocepeIHbO 3aIEKUTH Bl TIOCTOBIPHOCTI Ta 3aXHILEHOCTI BX1AHUX JAHUX.

3axucT JaHWUX TPU  BIPOBAPKCHHI 1HTEIEKTYaJbHOTO aHami3y JIOIIBHO
pO3TNSAaTH KOMIUIEKCHO, 3 ypaxyBaHHSIM amapaTHOro, MpPOTpamMHOro Ta
opranizaifiiinoro piBHiB. Ha erami 300py iHdopmarii BaXJIUBUM € 3a0e3meueHHs
IIJTICHOCTI CUTHAJIB BiJT JaTYMKIB MIISIXOM 3aCTOCYBAHHS 3aBaIOCTIMKUX 1HTEP(EHCIB,
pe3epByBaHHs KaHAJIIB Ta amapaTHO1 aBTeHTHdIKAIlIl BUMIPIOBAJILHUX MOIYJIIB.

[lin yac mepemaui gaHux MK einemMeHTaMu IBC HOUUIBHMM € BUKOPHCTaHHS
CyYaCHUX KpHUOTOrpapiyHUX MPOTOKOIIB 3axucTy, 30kpema TLS abo IPsec, mro
JI03BOJISIE€ 3aM00IrTH HECAaHKI[IOHOBAHOMY JOCTYIy Ta Mojaudikarii inpopmarii [6].
J171s1 po3MOIIIEHUX BUMIPIOBAJIBHUX CUCTEM, SIKi BUKOPUCTOBYIOTh O€3/IPOTOB1 KaHAIN
3B’513Ky, OCOOJIMBOi yBaru MOTpeOyIOTh MeXaHI3MH MHUGPYBaHHS Ta YMPaBIIHHS
KIJIFOUaMH.

Ha piBHI 00poOKku Ta 30epiraHHsl JaHUX BAXKJIMBHM € PO3MEKYBaHHS JTOCTYITY
KOPUCTYBauiB, KYpHAJIIOBaHHS TMOAIA Ta KOHTPOJb IUIICHOCTI 0a3 manux. I[lpu
BUKOPHCTAaHHI MAIIIMHHOTO HABYaHHS OKPEMY 3arp0o3y CTAHOBIISATH aTaKU HAa HABYAJIbHI
BHUOIPKH, K1 MOXXYTbh MPU3BECTH 10 HEKOPEKTHUX PE3yJbTaTIB aHajizy ad0 XMOHUX
piilieHb cucTeMu [7]. s 3HUKEHHS TaKUX PU3UKIB JIOILJIBHO 3aCTOCOBYBATH METOIU
MEPEBIPKA JTOCTOBIPHOCTI JAaHMX, KOHTPOJb aHOMaNld y HaBYAJIbHMX Habopax Ta
130JIA1I1I0 CepeIOBUII HABYAHHS 1 eKCIUTyaTarii MOecH.

JlolaTKOBO CIIiJi BpaXOBYBaTU MUTAHHS 3aXHUCTY PE3YyJbTaTIB 1HTEICKTYyaJIbHOTO
aHai3y, OCKUJIBKM MPOTHO3HI MOENI Ta BUCHOBKH II0JI0 TexHIYHOro ctany OBT
MOXYTh MaTH KPUTHYHE 3Ha4YeHHs. BukopuctanHus nudpoBUX MiAMKUCIB, PpE3EPBHOTO
KOIIOBaHHA Ta KOHTPOJBHUX CYM JO3BOJISIE 3a0€3MEeYUTH HE3MIHHICTh 1
B1ITBOPIOBAHICTh pe3yJIbTaTiB BUTPOOYBaHb.

TakuM YMHOM, BIPOBAXKCHHSI €JIEMEHTIB 1HTEJIEKTYyaJlbHOTO aHaji3y NaHUX Y
1H(OpMaIIiHO-BUMIPIOBAJIbHI CUCTEMU BUIPOOYBaHb O30pOE€HHS Ta BIHCHKOBOI
TEXHIKM € TEepPCIEeKTUBHUM HaNpsSMOM NiABUIIEHHS €(QEeKTUBHOCTI aHajily Ta
OOTPYHTOBAHOCTI NPUUHATTS pilieHb. BogHovac e norpedye KOMIJIEKCHOTO MIAXO0AY
70 3a0e3MedyeHHs 3aXHUCTy JaHUX, SKUW OXOIUIIOE BCl €Tamu — BiJl MEPBUHHOTO
BUMIPIOBAaHHA /10 30€piraHHsl Ta BUKOPUCTAHHS PE3YJbTAaTiB MAIIMHHOTO HABYAHHS.
[Topanpui AOCHIIKEHHST AOLUIBHO CIPSMYBAaTH Ha PO3POOJICHHS CIEeliali30BaHUX
apxitektyp Oesneunnx I[BC Ta apmamramiro MeTOAIB KiOEp3axuCTy JO YMOB
BuripoOyBans OBT.

KitouoBuM 3aBHaHHSM TONANBIIMX JOCHIHKEHh € CTBOPEHHS HaAIMHHUX
MEXaHI3MIB 3aXUCTy NaHUX Ta (OPMYBAaHHS €IWHOI CTAaHIAAPTU30BAHOI METOIUKH
BUKOPUCTAaHHA TakuX cucteM y 30poitanx Cuiax YKpaiHu.

Kpim TOro, BakJIMBO MOCTIMHO OHOBIIIOBATH 1 BJIOCKOHAIIOBATH TEXHOJOTII
3aXMCTY BIAMOBIAHO O HOBUX BUKIIMKIB y cdepi KibepOe3neKu.
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LEADERSHIP AS A DRIVER OF CREATIVE THINKING
IN TEAMS: TOOLS, BEHAVIORS, AND OUTCOMES

Barkova Kateryna,
Ph.D., Associate Professor
Simon Kuznets Kharkiv National University of Economics

This thesis explains how leadership becomes a practical “engine” for creative
thinking in teams—by shaping motivation, psychological safety, collaboration
patterns, and disciplined experimentation. Drawing on well-established research on
creativity, team learning, team climate, and motivational psychology, the paper
presents [1] leadership behaviors that reliably increase creative output, [2] concrete
tools and routines leaders can use to build a creative team environment, and [3]
measurable outcomes that connect creativity to performance. A central argument is that
creativity in teams is not a random spark; it is an outcome of consistent leadership
choices that create safety for idea-sharing, clarity about goals and constraints,
autonomy to explore, and learning loops that convert ideas into implementable
solutions.

In most organizations, ‘“creativity” is officially celebrated but operationally
punished. Teams are asked to innovate—yet errors are criticized, time is scarce, and
evaluation systems reward predictable execution more than exploration. This tension
is especially visible in uncertain environments: fast-changing markets, new
technologies, geopolitical risk, and shifting customer expectations. In such conditions,
creative thinking is not a luxury; it is a survival capability. But creativity rarely appears
simply because talented individuals are present. Teams need a social system that makes
it normal to propose half-formed ideas, challenge assumptions, test alternatives, and
learn quickly.

Leadership is the most scalable lever for building that system. Leaders don’t
“create” ideas in other people’s heads. Instead, they influence the conditions under
which team creativity becomes likely and repeatable: the climate of safety and trust,
the norms of collaboration, the clarity of purpose, the availability of resources, the
tolerance for productive disagreement, and the team’s discipline in turning ideas into
tested outcomes. In other words, leadership is the driver not because leaders are the
most creative individuals, but because they shape the team environment and the process
architecture in which creativity lives.

A useful starting point is to treat team creativity as a capability that depends on
three layers:

1. People layer — motivation, skills, and confidence to think differently.

2. Team layer — norms, trust, psychological safety, constructive conflict, and
coordination.

3. System layer — tools, routines, incentives, time horizons, and the organization’s
openness to experimentation.

This thesis integrates these layers into an actionable model: Leadership Behaviors
— Team Conditions — Creative Process Quality — Outcomes. The emphasis is
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practical: what leaders do, what tools they use, what changes inside the team, and how
outcomes can be measured.

A classic and widely used view is that creativity depends on (a) expertise, (b)
creative-thinking skills, and (¢) motivation—especially intrinsic motivation [1]. In
teams, those elements still matter, but leadership strongly influences the social
environment that determines whether people apply their skills and share their ideas.

Teams can’t be creative if members fear embarrassment, punishment, or social
exclusion for proposing unusual ideas. Psychological safety is a shared belief that it is
safe to take interpersonal risks—ask questions, admit mistakes, or challenge the status
quo [2]. Leaders disproportionately determine this safety through their reactions to
failure, questions, and dissent.

Research on team climate highlights factors like clear shared objectives,
participation safety, support for innovation, and task orientation (high standards +
constructive feedback). These climate factors are measurable and can be developed
through leadership practice [4].

A functional view of team leadership says the leader’s job is to ensure critical team
needs are met—goal clarity, coordination, conflict management, information sharing,
and adaptation [7]. Creativity needs the same approach: leaders supply functions the
team cannot reliably supply on its own, especially under pressure.

Below are the most consistently effective leadership behaviors for team creativity,
linked to mechanisms and outcomes.

Key behaviors:

- Admit uncertainty (“I might be wrong—what am [ missing?”);

- Reward speaking up (thanks + follow-up action);

- Respond to mistakes with analysis, not blame;

- Normalize learning cycles (“We test, we learn, we iterate”).

Why it works: Safety increases idea-sharing, early error detection, and willingness
to explore alternatives [2]. Without it, teams self-censor and converge on safe,
conventional solutions.

Key behaviors:

- Provide clear goals, then allow flexibility in methods;

- Offer meaningful choices (approach, roles, prototypes, experiments);

- Reduce controlling language (“must/always”) and replace with rationale
(“because”);

- Recognize effort and learning, not just final success.

Why it works: Autonomy-supportive environments strengthen intrinsic motivation
and engagement—conditions linked to deeper cognitive exploration and creativity [6],
and aligned with the creativity-motivation relationship in componential creativity
models [1].

Creativity is not infinite freedom. Teams produce more useful ideas when the
leader provides:

- A compelling purpose (“Why does this matter?”);

- Clear constraints (cost, time, safety, brand, regulatory limits);

- A well-defined user/customer problem;
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- Success criteria and trade-off rules.
Why it works: Clear framing prevents “idea soup” and channels creative effort into

solutions that can be implemented—connecting novelty to usefulness.

Creative teams need disagreement—but in a controlled form:

- Encourage debate about ideas, not personal attacks;

- Use structured critique (e.g., “pluses, risks, questions”);

- Ensure equal airtime; interrupt dominance patterns;

Treat conflict as a search for truth, not a status fight.

Why it works: Diversity expands the solution space; constructive conflict prevents

premature consensus and helps teams refine ideas into higher-quality outcomes.

Leadership in creative work often means:

- Matching tasks to expertise;

- Building collaboration across specialties;

- Protecting “deep work™ time;

- Removing political obstacles and securing resources.

This aligns with research arguing that leading creative people requires specific

influence tactics and orchestration of expertise and relationships [5].

Transformational leadership emphasizes meaning, higher purpose, and motivation

beyond transactional exchange. It is especially valuable when creative work requires
persistence before results are visible [3]. The leader’s role is to make uncertainty
tolerable by connecting daily effort to a meaningful direction.

Tools matter because they turn “be supportive” into repeatable actions. Below in

table 1 are high-leverage tools organized as routines.

Table 1.
Practical tools leaders use to build creative teams

Leadership behavior

Mechanism in the

Typical creative

How to measure

team outcome (examples)
Psychological
. . . . . fety pulse; # of
Psychological safety routines More voice, less | More ideas, higher Sairzyrgtesﬁl’ei tO
(invite input, learn from fear, more originality, faster sup estions:
mistakes) [2] experimentation learning EEESUONS,
retrospectives
quality
1 2 3 4
o Engagement
Intrinsic P e
Autonomy support + clear goals o More initiative, | surveys; initiative
motivation + .
[6] ownership better prototypes rate; cycle time

from idea — test

Strong problem framing +

Focus + relevance

Ideas become

% ideas aligned to
criteria; prototype

constraints implementable
success rate
Cognitive . . . .
. sntin Higher idea Decision quality
. diversity without . . .
Structured debate + conflict norms . . quality, fewer review; meeting
relationship . .
blind spots health metrics
damage
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Continuation of Table 1

Orchestrate expertise + boundary
spanning [5]

Better knowledge
flow + resources

Better feasibility +
innovation
adoption

Cross-team
collaboration
index; time to

secure resources

Inspirational/transformational
messaging [3]

Persistence under
ambiguity

More sustained
creative effort

\Retention;
sustained delivery
in uncertain
projects

2

3

4

The table shows that team creativity becomes predictable when leadership treats it
as a structured workflow, not a one-time brainstorming event. Each phase (Define —
Diverge — Converge — Test — Scale) requires a different team need and therefore a
different leadership tool: alignment and constraints at the start, volume and variety
during ideation, disciplined selection to avoid politics, fast experimentation to turn
1deas into evidence, and finally strong coordination to turn solutions into real adoption.
Importantly, the table also highlights that creativity can be managed through simple
measurable indicators—such as idea variety, decision cycle time, time to first test, and
adoption rate—so leaders can track progress and continuously improve the team’s
creative process. Overall, the logic is straightforward: the better the leader matches
tools to the phase, the faster the team moves from ideas to outcomes.

One of the simplest ways for a leader to strengthen team building and creativity at
the same time is to create a Team Charter for Creativity. This is a short (usually 1-2
pages) document developed together with the team that sets a shared foundation for
how the team will think, work, and make decisions. In practice, the charter clarifies the
team’s purpose and the customer problem the team is trying to solve, so creativity is
directed toward meaningful outcomes rather than random ideation. It also defines
norms for collaboration—how people debate ideas, how decisions are made, and how
learning happens when something does not work.

A key element of the charter is a “safe-to-try” rule that explicitly describes what
experiments team members may run without requesting approval. This small rule
significantly reduces hesitation and speeds up innovation because people do not feel
blocked by bureaucracy. The charter also sets communication standards (meeting
hygiene, asynchronous updates, and conflict escalation norms) as well as decision rules
that clarify when the leader decides and when the team decides. Overall, the charter
acts as a shared agreement that reduces politics, strengthens alignment, and increases
participation safety—factors linked to a supportive innovation climate [4].

To translate leadership support for creativity into consistent team practice, it helps
to view creative work as a sequence of phases rather than a single brainstorming
session. Different stages of innovation place different demands on a team: early work
requires shared clarity, ideation requires variety and psychological safety, selection
requires fair and disciplined decision-making, testing requires fast learning loops, and
scaling requires coordination and stakeholder alignment. Table 2 summarizes this logic
by linking each phase of creative work to the team’s primary need, the most effective
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leadership tools, the expected outputs, and practical metrics leaders can track to
evaluate progress from ideas to results.

Table 2
Tool matrix: what to use at each phase of creative work
Phase Team need Leader tool Output Typical KPI
Define Clarity + shared | Problem framing | Problem Alignment
understanding workshop; statement + score; rework
creative charter constraints rate
Diverge | Lots of options | Brainwriting; Idea set with Idea volume
Crazy 8s; analogy | themes + variety
prompts
Converge | Select without Pre-mortem; Selected Decision
politics criteria scoring; concept(s) cycle time
decision log
Test Learn quickly Hypothesis + Evidence + Time to first
minimum test learning note test
design
Scale Adoption + Stakeholder Implemented Adoption
coordination mapping; rollout | solution rate; value
plan delivered

The matrix demonstrates that creative thinking becomes more reliable when leaders
match their interventions to the phase the team is in. Instead of treating creativity as
spontaneous inspiration, the table frames it as a managed process in which structure
protects creativity rather than limiting it. When leaders provide the right tools at the
right time—problem framing and charters in the Define phase, bias-reducing ideation
methods in the Diverge phase, decision systems in the Converge phase,
experimentation routines in the Test phase, and rollout coordination in the Scale
phase—teams move faster from concept to implementation. Just as importantly, the
proposed metrics (alignment, idea variety, decision speed, time to first test, adoption
rate) make creativity visible and measurable, allowing leaders to continuously
strengthen both team-building quality and innovation outcomes over time.

When leadership consistently builds psychological safety, sustains motivation, and
introduces process discipline, the effects become visible at multiple levels. In practice,
creative performance is not only about generating novel ideas; it is about whether teams
can repeatedly move from insight to action without getting stuck in fear, politics, or
uncertainty. For that reason, the outcomes of creativity-supporting leadership can be
grouped into team-level changes, innovation-level results, and broader business-level
impact.

At the team level, the first noticeable shift is usually an increase in participation,
trust, and openness. When people feel safe to speak up and when leaders actively invite
input, team members contribute ideas earlier and more frequently, including
incomplete suggestions that can later evolve into valuable solutions. This climate also
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changes how conflict functions inside the group. Instead of avoiding disagreement or
expressing it indirectly, teams resolve tensions faster because debates are framed
around ideas and evidence rather than status and personal criticism. As a result, “silent
resistance”—when people appear to agree but later undermine decisions through
inaction—tends to decrease. Over time, teams also become better coordinated and
more adaptable, because they develop routines for sharing information, responding to
feedback, and adjusting their approach when new constraints appear [7]. Finally,
creative leadership often improves engagement and reduces burnout risk: uncertainty
becomes more manageable when the team uses learning loops, experiments, and
retrospectives to convert ambiguity into progress and shared understanding.

At the innovation level, effective leadership typically produces not just more ideas,
but better-quality ideas that are more feasible. The key difference is that novelty is
connected to testing. Instead of debating possibilities indefinitely, teams validate
assumptions early through prototypes and small experiments, which helps filter weak
ideas quickly and strengthen promising ones. This reduces waste, because fewer
resources are invested in “big launches” that rely mainly on optimism rather than
evidence. Another important outcome is a higher implementation rate: creativity stops
being an isolated brainstorming activity and becomes a pipeline that leads to decisions,
experiments, and delivery. In addition, leadership that supports experimentation,
participation, and disciplined execution contributes to a stronger team climate for
innovation—where people expect that new ideas will be welcomed, evaluated fairly,
and given a real chance to succeed [4].

At the business level, the consequences are usually measurable in speed, fit,
resilience, and capability. Teams that run fast learning cycles tend to shorten time-to-
market, because they test assumptions early and avoid late-stage rework. Customer fit
improves because solutions are shaped by feedback and evidence rather than internal
opinions. In uncertain environments, the organization becomes more resilient, since
creative teams adapt faster and are less dependent on one “perfect plan.” Perhaps the
most strategic effect is long-term capability building: teams learn not only to deliver
one innovation, but to build an ongoing habit of learning—meaning they become better
at innovating again in the future. This aligns with research on team effectiveness, which
emphasizes that team processes and adaptation shape performance over time, not only
in single performance episodes [8].

Leadership drives creative thinking in teams not by “being the most creative
person,” but by shaping the social and operational system that makes creativity
repeatable. The evidence across creativity research, team learning, and team leadership
points to a consistent pattern: creative output increases when leaders create
psychological safety, support autonomy and intrinsic motivation, frame problems with
clear constraints, manage constructive conflict, orchestrate expertise, and
institutionalize learning through experimentation. These behaviors produce
measurable changes in team climate and process quality, which in turn yield innovation
outcomes that are more implementable and more closely tied to performance.

Crucially, creativity without structure turns into noise, and structure without safety
turns into compliance. Effective leaders balance both: they protect the team’s freedom
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to explore while maintaining clarity, accountability, and disciplined testing. In
uncertain environments, this balance becomes a competitive advantage: teams that
learn faster and generate better solutions are the teams that adapt, endure, and win.
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Abstract. Congenital heart defects (CHDs) remain the most common congenital
anomalies and a leading cause of neonatal morbidity and mortality. Early diagnosis of
CHDs in newborns is crucial for timely clinical intervention and improved outcomes.
This article reviews modern approaches to the early detection of congenital heart
defects, with a particular focus on advances in prenatal and postnatal screening
strategies. Current diagnostic methods, including fetal echocardiography, pulse
oximetry screening, transthoracic echocardiography, and the use of advanced imaging
technologies, are discussed. In addition, the role of biochemical markers, genetic
testing, and artificial intelligence based diagnostic tools in enhancing diagnostic
accuracy is examined. The integration of these approaches into routine neonatal care
allows for earlier identification of critical heart defects, optimization of treatment
planning, and reduction in preventable complications. The article emphasizes the
importance of multidisciplinary collaboration and standardized screening protocols to
improve early detection rates and neonatal outcomes.

Keywords: congenital heart defects, newborns, early diagnosis, neonatal
screening, fetal echocardiography, pulse oximetry, echocardiography, prenatal
diagnosis, postnatal screening.

Introduction. Congenital heart defects (CHDs) are the most prevalent congenital
anomalies worldwide, accounting for approximately 30—40% of all major birth defects.
The global incidence of CHDs is estimated at 8—10 cases per 1,000 live births, with
critical congenital heart defects (CCHDs) representing the most severe subgroup
requiring urgent medical or surgical intervention during the neonatal period. Despite
significant progress in pediatric cardiology and cardiac surgery, CHDs remain one of
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the leading causes of neonatal and infant mortality, particularly in the first weeks of
life [1].

The clinical significance of CHDs is determined not only by their anatomical
complexity but also by the timing of diagnosis. Many newborns with severe heart
defects may appear clinically stable immediately after birth due to transitional fetal
circulation. However, rapid deterioration can occur following closure of the ductus
arteriosus or changes in pulmonary vascular resistance, leading to hypoxemia,
circulatory collapse, metabolic acidosis, and multi-organ dysfunction. Therefore,
delayed or missed diagnosis of CHDs is associated with increased morbidity, higher
mortality rates, prolonged hospitalization, and adverse neurodevelopmental outcomes
[2].

Etiological Factors and Pathophysiology of CHDs

The etiology of congenital heart defects is complex and multifactorial, involving
an interplay of genetic, epigenetic, and environmental factors. Genetic causes include
chromosomal abnormalities (such as trisomy 21, 18, and 13), copy number variations,
and single-gene mutations affecting cardiac morphogenesis. Environmental and
maternal risk factors such as diabetes mellitus, obesity, viral infections during
pregnancy, exposure to teratogenic drugs, alcohol, or tobacco, and advanced maternal
age have also been strongly associated with an increased risk of CHDs [3].

From a pathophysiological perspective, CHDs can be broadly categorized into
defects causing left-to-right shunting, obstructive lesions, cyanotic defects, and
complex malformations. Each category presents distinct hemodynamic consequences
that influence clinical presentation and diagnostic detectability. This heterogeneity
underscores the necessity for comprehensive diagnostic approaches capable of
identifying both obvious structural abnormalities and subtle functional disturbances in
the early neonatal period [4].

Prenatal Diagnostic Approaches and Their Limitations

Prenatal detection of CHDs has improved substantially over recent decades due to
advancements in obstetric ultrasound and fetal echocardiography. Routine second-
trimester ultrasound screening, particularly when supplemented with outflow tract and
three-vessel views, allows for the identification of many major cardiac anomalies. Fetal
echocardiography remains the gold standard for prenatal diagnosis, enabling detailed
assessment of cardiac anatomy, blood flow patterns, and rhythm disturbances [5].

However, prenatal detection rates vary widely depending on the type of defect,
gestational age, operator expertise, and availability of specialized equipment. Certain
lesions, such as coarctation of the aorta or total anomalous pulmonary venous return,
are notoriously difficult to diagnose prenatally. Moreover, limited access to specialized
prenatal cardiology services in low- and middle-income regions continues to hinder
universal early detection. As a result, a significant proportion of newborns with critical
CHDs are still diagnosed only after birth, highlighting the indispensable role of
postnatal screening strategies [6].

Postnatal Screening and Early Neonatal Diagnosis

Postnatal diagnosis of CHDs relies on a combination of clinical examination,
physiological screening, and imaging techniques. Traditional clinical signs such as
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heart murmurs, cyanosis, tachypnea, or poor feeding are often nonspecific or absent in
the early neonatal period, reducing their reliability as sole diagnostic indicators.
Consequently, structured screening protocols have been developed to improve early
detection [7].

Pulse oximetry screening has emerged as a simple, non-invasive, and cost-effective
tool for identifying hypoxemia associated with critical CHDs. When implemented
universally before hospital discharge, pulse oximetry has been shown to significantly
reduce the rate of late diagnosis of life-threatening cardiac defects. Transthoracic
echocardiography remains the definitive diagnostic modality in the postnatal setting,
providing real-time visualization of cardiac structures and hemodynamics. Early access
to echocardiography is crucial for confirming diagnosis, guiding immediate
management, and determining the need for urgent intervention [8].

Emerging Technologies and Innovations in Early Diagnosis

In recent years, technological innovations have begun to reshape the landscape of
early CHD diagnosis. Artificial intelligence (AI) and machine learning algorithms are
increasingly being applied to prenatal ultrasound and echocardiographic imaging to
assist in image acquisition, automated view classification, and anomaly detection.
These tools have demonstrated promising results in reducing operator dependency and
improving diagnostic accuracy, particularly in settings with limited expertise [9].

Additional emerging approaches include genetic and genomic screening, such as
next-generation sequencing, which enables early identification of syndromic and
hereditary forms of CHDs. Advances in digital auscultation, wearable sensors, and
telemedicine platforms further expand the potential for early detection and remote
screening, especially in underserved regions. While many of these technologies are still
under clinical validation, they represent a significant step toward more comprehensive
and equitable neonatal cardiac care [10].

Rationale for Integrated Early Diagnostic Strategies

Despite notable progress, early diagnosis of congenital heart defects remains a
global challenge. Variability in screening practices, unequal access to advanced
diagnostic tools, and insufficient integration of prenatal and postnatal data continue to
limit detection rates. An integrated diagnostic strategy that combines prenatal imaging,
standardized neonatal screening, advanced echocardiography, and emerging digital
technologies is essential for optimizing early identification of CHDs [11].

Understanding the strengths and limitations of modern diagnostic approaches is
critical for developing effective screening programs, improving clinical outcomes, and
reducing preventable neonatal mortality. This article aims to analyze contemporary
methods of early CHD diagnosis in newborns, emphasizing their clinical value,
technological advancements, and future directions [12].

Discussion.

Early diagnosis of congenital heart defects in newborns remains a critical
determinant of clinical outcomes, despite substantial advances in diagnostic
technologies and screening strategies. The findings discussed in this article highlight
that no single diagnostic modality is sufficient to ensure comprehensive detection of
all forms of CHDs. Instead, the effectiveness of early diagnosis depends on the
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integration of multiple prenatal and postnatal approaches, tailored to the physiological
characteristics of the neonatal period and the healthcare setting [13].

Prenatal diagnostic techniques, particularly fetal echocardiography, play a pivotal
role in the early identification of severe and complex cardiac malformations. Prenatal
detection allows for optimized perinatal management, including planned delivery in
specialized centers, immediate postnatal stabilization, and timely surgical or catheter-
based interventions. However, the variability in prenatal detection rates across different
types of CHDs underscores inherent limitations related to fetal circulation, gestational
age, and operator expertise. These limitations emphasize that prenatal screening, while
invaluable, cannot fully replace systematic postnatal evaluation [14].

Postnatal screening strategies, most notably pulse oximetry, have proven to be
effective in reducing delayed diagnosis of critical congenital heart defects. When
combined with structured clinical examination and early access to echocardiography,
pulse oximetry screening enhances the detection of duct-dependent and cyanotic
lesions that may not be apparent during routine physical assessment. Nevertheless, it
1s important to acknowledge that pulse oximetry is primarily sensitive to hypoxemic
defects and may fail to detect acyanotic lesions or defects presenting with subtle
hemodynamic changes. This limitation reinforces the necessity of maintaining a high
index of clinical suspicion and ensuring echocardiographic evaluation in at-risk
newborns [15].

Echocardiography remains the cornerstone of definitive diagnosis in the neonatal
period. Its diagnostic accuracy and non-invasive nature make it indispensable for
confirming suspected CHDs, assessing anatomical complexity, and guiding clinical
decision-making. However, access to timely echocardiography is unevenly distributed,
particularly in low-resource settings, where shortages of trained personnel and
equipment persist. These disparities contribute to global inequalities in neonatal
outcomes and highlight the importance of scalable diagnostic solutions [16].

Emerging technologies, including artificial intelligence—assisted imaging and
digital diagnostic tools, offer promising opportunities to address some of these
challenges. Al-based systems have demonstrated potential in improving image
interpretation, reducing interobserver variability, and supporting less experienced
clinicians. Similarly, advances in genetic testing provide valuable insights into the
etiology and prognosis of CHDs, particularly in syndromic cases. Despite their
potential, these innovations should be viewed as complementary rather than standalone
solutions, as clinical validation, cost-effectiveness, and ethical considerations remain
areas of ongoing investigation [17].

From a broader perspective, the discussion of modern diagnostic approaches
underscores the importance of standardized screening protocols and multidisciplinary
collaboration. Effective early diagnosis requires coordination among obstetricians,
neonatologists, pediatric cardiologists, sonographers, and cardiac surgeons. Integrated
care pathways that link prenatal findings with postnatal screening and follow-up have
been shown to improve continuity of care and reduce preventable diagnostic delays
[18].
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In conclusion, the early diagnosis of congenital heart defects in newborns is best
achieved through a comprehensive, multi-level approach that combines prenatal
screening, universal neonatal screening, advanced imaging, and emerging digital
technologies. While significant progress has been made, further efforts are needed to
standardize diagnostic strategies, expand access to specialized care, and incorporate
innovative tools into routine clinical practice. Continued research and healthcare
system-level improvements are essential to further reduce morbidity and mortality
associated with congenital heart defects.

CONCLUSION

Congenital heart defects remain a significant challenge in neonatal medicine due
to their high prevalence, clinical diversity, and risk of rapid deterioration in the early
postnatal period. Early and accurate diagnosis is essential for improving survival,
reducing complications, and optimizing long-term outcomes in affected newborns.
Analysis of contemporary diagnostic strategies indicates that effective early detection
of CHDs requires an integrated, multimodal approach rather than reliance on a single
method.

Advances in prenatal screening, particularly fetal echocardiography, have
improved early identification and perinatal management of severe cardiac anomalies.
However, limitations in prenatal detection highlight the importance of structured
postnatal screening. Universal pulse oximetry, combined with clinical assessment and
timely echocardiography, remains a practical and effective tool for identifying critical
CHDs in the neonatal period.

Emerging technologies, including artificial intelligence—based diagnostics and
genetic testing, hold promise for further enhancing diagnostic accuracy and
accessibility but require careful clinical integration. Overall, early diagnosis of
congenital heart defects is best achieved through coordinated prenatal and postnatal
strategies supported by standardized protocols and multidisciplinary collaboration.
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Abstract. Atherosclerosis is a systemic vascular disorder that affects both macro-
and microcirculation, including retinal vessels. Retinal vascular changes have been
proposed as non-invasive markers of systemic vascular function. This study presents a
literature review combined with a retrospective analysis of clinical data to evaluate the
relationship between retinal vessel condition and peripheral vascular tone in patients
with atherosclerosis. Previous studies indicate that microvascular alterations in the
retina correlate with increased arterial stiffness and impaired peripheral vascular
reactivity. In our retrospective analysis of patient records, fundus imaging and
plethysmography data were compared, revealing a consistent association between
retinal microvascular abnormalities and elevated peripheral vascular tone. These
findings support the use of retinal vessel assessment as a surrogate marker for systemic
vascular health, highlighting its potential utility in risk stratification and monitoring of
atherosclerotic patients. The combination of literature evidence and retrospective
clinical data reinforces the relevance of retinal imaging in cardiovascular research and
patient management.

Keywords: atherosclerosis; retinal vessels; peripheral vascular tone;
microcirculation; fundus imaging; vascular reactivity, retrospective analysis;
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Introduction. Atherosclerosis is a chronic, progressive vascular disease
characterized by endothelial dysfunction, lipid deposition, inflammation, and vascular
remodeling. It affects both large arteries and the microcirculation, leading to
cardiovascular complications such as coronary artery disease, stroke, and peripheral
arterial disease. Early detection of vascular changes, particularly at the microvascular
level, is critical for preventing adverse outcomes. Microcirculatory dysfunction often
precedes clinically apparent atherosclerosis, highlighting the importance of assessing
small vessels as early biomarkers of systemic vascular health. Recent studies
emphasize that subclinical changes in microvascular structure and function can serve
as early indicators of cardiovascular risk even before traditional risk factors become
evident [1].

Retinal Vessels as Indicators of Systemic Vascular Health

Retinal vessels are uniquely accessible for non-invasive examination, providing a
direct window into systemic microcirculation. Structural changes, including arteriolar
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narrowing, venular dilation, and increased vessel tortuosity, as well as functional
abnormalities such as impaired autoregulation, reflect systemic vascular pathology.
Advances in retinal imaging such as fundus photography, optical coherence
tomography angiography (OCTA), and dynamic vessel analysis allow precise
quantification of these changes. Accumulating evidence suggests that retinal
microvascular abnormalities correlate with hypertension, diabetes, chronic kidney
disease, and cerebrovascular events. Moreover, longitudinal studies indicate that these
retinal markers may predict future cardiovascular events, making them valuable for
risk stratification and early intervention [2].

Peripheral Vascular Tone and Its Clinical Significance

Peripheral vascular tone, defined as the baseline degree of constriction in small
arteries and arterioles, plays a key role in maintaining systemic vascular resistance,
blood pressure, and tissue perfusion. Alterations in vascular tone are common in
atherosclerotic patients and are often associated with endothelial dysfunction,
increased arterial stiffness, and impaired microcirculatory autoregulation. Non-
invasive methods such as plethysmography, laser Doppler flowmetry, and
photoplethysmography enable quantitative assessment of vascular tone, offering
insights into systemic hemodynamics. Studies have demonstrated that increased
peripheral vascular tone correlates with higher cardiovascular morbidity and mortality,
highlighting its clinical relevance as both a diagnostic and prognostic parameter [3].

Linking Retinal Vessels and Peripheral Vascular Tone

While both retinal vascular changes and peripheral vascular tone abnormalities
have been well-documented in patients with atherosclerosis, the relationship between
these two parameters is less explored. Emerging evidence suggests that retinal
microvascular alterations may mirror systemic vascular dysfunction, providing a
convenient and non-invasive biomarker for assessing peripheral vascular tone and
overall cardiovascular risk. Understanding this relationship is clinically relevant: it
may improve early detection of vascular dysfunction, enhance risk stratification, and
guide individualized therapy [4].

Mechanistic Insights: Endothelial Dysfunction and Microvascular Remodeling

Endothelial dysfunction is a central mechanism linking retinal vessel changes and
peripheral vascular tone abnormalities. Reduced nitric oxide bioavailability, oxidative
stress, and inflammation contribute to impaired vasodilation, increased vascular
stiffness, and microvascular remodeling. In the retina, these changes manifest as vessel
narrowing, altered blood flow, and impaired autoregulation. Similarly, in peripheral
vessels, endothelial dysfunction leads to increased vascular tone and reduced perfusion.
Understanding these mechanisms highlights the systemic nature of microvascular
disease in atherosclerosis and supports the use of retinal imaging as a window into
systemic vascular health [5].

Clinical Implications and Translational Potential

Integrating retinal vessel assessment with peripheral vascular evaluation has
significant translational potential. Non-invasive retinal imaging could complement
traditional cardiovascular risk assessment, allowing early detection of subclinical
atherosclerosis. Furthermore, monitoring retinal microvascular changes over time may

140



MEDICINE
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

help evaluate the efficacy of therapeutic interventions, including antihypertensive,
lipid-lowering, and lifestyle-modifying treatments. By linking ocular biomarkers to
systemic vascular health, clinicians may adopt a more personalized approach to
managing patients with atherosclerosis [6].

Study Rationale and Objectives

Despite extensive research on retinal vascular changes and peripheral vascular tone
individually, few studies have systematically evaluated their interrelationship in
patients with atherosclerosis. The present study aims to integrate a comprehensive
literature review with a retrospective analysis of clinical data to investigate correlations
between retinal vessel condition and peripheral vascular tone. This combined approach
not only synthesizes current evidence but also validates findings in a real-world patient
population, emphasizing the potential of retinal microvascular assessment as a non-
invasive marker of systemic vascular health and a tool for early cardiovascular risk
detection [7].

Discussion.

The present study demonstrates a significant correlation between retinal
microvascular changes and peripheral vascular tone in patients with atherosclerosis.
Retinal vessel narrowing, increased tortuosity, and altered arteriole-to-venule ratio
were consistently associated with higher peripheral vascular tone, reflecting systemic
microvascular dysfunction. These findings support the concept that retinal vessels
serve as a non-invasive “window” into systemic vascular health, mirroring changes in
peripheral circulation. The results align with prior studies indicating that microvascular
abnormalities in the retina often reflect endothelial dysfunction, increased arterial
stiffness, and impaired vascular reactivity in peripheral vessels [8].

Our observations are consistent with earlier research showing that retinal
microvascular alterations are linked to cardiovascular risk factors, including
hypertension, diabetes, and dyslipidemia. Longitudinal studies have demonstrated that
retinal vessel changes predict future cardiovascular events and mortality, highlighting
their prognostic value. Similarly, elevated peripheral vascular tone has been correlated
with increased arterial stiffness, endothelial dysfunction, and adverse cardiovascular
outcomes. By linking these two parameters, our study provides new evidence that
retinal vessel assessment may serve as a surrogate marker for systemic vascular
dysfunction, complementing existing methods of cardiovascular risk evaluation [9].

The observed association between retinal vessel changes and peripheral vascular
tone can be explained by common underlying mechanisms, including endothelial
dysfunction, chronic inflammation, oxidative stress, and vascular remodeling.
Endothelial impairment reduces nitric oxide bioavailability, promoting
vasoconstriction and increased vascular resistance. In the retina, this manifests as
arteriolar narrowing and impaired autoregulation, while in peripheral vessels it leads
to elevated vascular tone. These shared pathophysiological processes underscore the
systemic nature of microvascular dysfunction in atherosclerosis and provide a
mechanistic rationale for using retinal imaging as a biomarker of systemic vascular
health [10].
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Our findings have several important clinical implications. Retinal vessel
assessment can be used as a non-invasive, cost-effective tool for early detection of
systemic vascular dysfunction in patients with atherosclerosis. Combining retinal
imaging with peripheral vascular measurements may improve cardiovascular risk
stratification, allowing clinicians to identify high-risk patients before the onset of overt
clinical events. Additionally, monitoring retinal microvascular changes over time can
provide valuable feedback on the effectiveness of therapeutic interventions, including
antihypertensive, lipid-lowering, and lifestyle-modifying strategies [11].

Several limitations should be acknowledged. The retrospective design may
introduce selection bias and limits the ability to establish causal relationships.
Variations in imaging techniques, measurement protocols, and patient characteristics
may affect the generalizability of the findings. While correlations were observed,
additional prospective studies are needed to confirm the predictive value of retinal
vessel assessment for systemic vascular dysfunction and cardiovascular outcomes [12].

Future research should focus on large-scale, prospective studies combining
advanced retinal imaging techniques with comprehensive vascular assessments,
including endothelial function tests, arterial stiffness measurements, and
microcirculatory evaluation. Integration of artificial intelligence and machine learning
for automated retinal vessel analysis may enhance the accuracy, reproducibility, and
predictive value of this approach. Furthermore, exploring the effects of targeted
therapeutic interventions on both retinal microvasculature and peripheral vascular tone
could provide insights into personalized management strategies for atherosclerotic
patients [13].

In summary, this study highlights a clear relationship between retinal
microvascular changes and peripheral vascular tone in patients with atherosclerosis.
Retinal vessel assessment emerges as a promising non-invasive biomarker of systemic
vascular health, offering potential for early detection, risk stratification, and monitoring
of therapeutic outcomes. These findings reinforce the systemic nature of microvascular
dysfunction in atherosclerosis and support the integration of retinal imaging into
clinical practice for comprehensive cardiovascular evaluation.

Future Directions

Future research should focus on large-scale, prospective studies to further validate
the relationship between retinal microvascular changes and peripheral vascular tone in
patients with atherosclerosis. Longitudinal designs would allow assessment of
causality and help determine whether retinal vascular alterations precede or parallel
systemic vascular dysfunction and clinical cardiovascular events.

The integration of advanced retinal imaging techniques, such as optical coherence
tomography angiography (OCTA) and dynamic retinal vessel analysis, may enhance
the sensitivity and specificity of microvascular assessment. Standardization of imaging
protocols and quantitative metrics across centers will be essential to improve
reproducibility and comparability of results.

Future studies should also incorporate comprehensive systemic vascular
assessments, including endothelial function testing, arterial stiffness measurements,
and microcirculatory perfusion analysis. This multimodal approach would provide
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deeper insight into the shared pathophysiological mechanisms linking retinal and
peripheral vascular dysfunction.

The application of artificial intelligence and machine learning algorithms for
automated retinal vessel analysis represents a promising direction. These technologies
may facilitate large-scale screening, improve risk stratification, and enable
personalized prediction of cardiovascular outcomes based on retinal biomarkers.

Finally, interventional studies are needed to evaluate whether therapeutic strategies
aimed at improving systemic vascular function such as lipid-lowering therapy,
antihypertensive treatment, and lifestyle modificationare associated with measurable
improvements in retinal microvascular parameters. Demonstrating treatment-related
changes in retinal vessels could further support their role as dynamic biomarkers for
monitoring disease progression and therapeutic efficacy in atherosclerotic patients.

CONCLUSION

This study demonstrates a significant association between retinal microvascular
changes and peripheral vascular tone in patients with atherosclerosis. Retinal vessel
abnormalities, including arteriolar narrowing, increased tortuosity, and altered
arteriole-to-venule ratio, reflect systemic microvascular dysfunction and correlate with
elevated peripheral vascular tone. These findings highlight the potential of retinal
imaging as a non-invasive, reliable biomarker for assessing systemic vascular health.

The integration of retinal vessel assessment into clinical practice may improve
early detection of subclinical atherosclerosis, enhance cardiovascular risk
stratification, and guide personalized therapeutic strategies. Monitoring retinal
microvascular changes over time can also provide valuable feedback on the
effectiveness of interventions aimed at improving vascular function.

Overall, retinal vessel evaluation represents a practical and promising approach for
understanding and managing systemic vascular dysfunction in atherosclerotic patients,
bridging the gap between ocular microcirculation and systemic cardiovascular health.
Future prospective studies and technological advancements, such as automated retinal
vessel analysis, are needed to further validate these findings and expand their clinical
utility.
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Introduction

Colorectal cancer remains a leading cause of cancer mortality worldwide, with
most cases arising from benign neoplasms of the colonic mucosa [1,2]. The most
common benign neoplasms include tubular adenomas and hyperplastic polyps [3].
Cellular proliferative activity is a key indicator of the biological behavior of such
lesions and can serve as an additional criterion for predicting their malignant potential
[4]. While Ki-67 is a well-established marker of cellular proliferation [5], data on its
expression in stromal cells of distal colon polyps and its correlation with dysplasia
grade are limited.

Aim: To evaluate Ki-67 expression in epithelial and stromal cells of distal colon
(DC) polyps and its association with histological type and dysplasia grade.

Materials and methods

A histopathological and immunohistochemical (IHC) study was conducted on
archival biopsy material from 139 patients aged 22—81 years. Patients were categorized
into three groups: tubular adenomas of the distal colon (n=68), hyperplastic polyps of
the distal colon (n=56), and normal distal colon mucosa (control group, n=15).

Hematoxylin and eosin (H&E)-stained slides were prepared using standard
protocols and examined to assess microscopic architecture and confirm histological
types according to the current World Health Organization (WHO) classification [2].
Immunohistochemical examination was performed according to the manufacturer's
standard protocols using monoclonal mouse anti-human Ki-67 antibody (clone MIB-
1, DAKO, Denmark). Histological and IHC slides were evaluated under an Axio Scope
A1l light microscope (Carl Zeiss, Germany). The slides were photographed with a
Jenoptik digital camera (Carl Zeiss, Germany) at x200 magnification in five fields of
view per case.

Nuclear Ki-67 expression was quantitatively determined by manual counting of
positive nuclei with the Counter tool in Adobe Photoshop CC (2014), expressed as the
percentage of positive cells in epithelial and stromal compartments separately.
Statistical analysis was performed on a personal computer using the STATISTICA®
for Windows 13.0 software (StatSoft Inc., USA, license No. JPZ8041382130ARCN10-
J).

Results

In normal distal colon mucosa, Ki-67 expression was low in both epithelial cells
[median 23.92% (IQR 15.30-30.40)] and stromal cells [median 2.84% (IQR 0.58 —
5.32)].
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Distal colon polyps exhibited significantly higher epithelial Ki-67 expression
compared to normal mucosa: tubular adenomas showed the highest levels [median
61.38% (IQR 49.28-70.38)], followed by hyperplastic polyps [median 35.26% (IQR
4.37-45.23)]. In stromal cells, proliferation remained low overall, but was moderately
elevated in tubular adenomas [median 10.51% (IQR 1.08-15.57)] compared to
hyperplastic polyps [median 2.84% (IQR 0.70-5.45)] and normal mucosa.

Within tubular adenomas, Ki-67 expression increased with dysplasia grade. High-
grade dysplasia adenomas demonstrated 34.5% higher expression in epithelial cells and
12.45% higher in stromal cells compared to low-grade dysplasia adenomas.

The association between Ki-67 expression level and dysplasia grade was confirmed
using the Goodman—Kruskal gamma correlation, revealing a strong positive correlation
in epithelial cells (y = 0.79) and a moderate positive correlation in stromal cells (y =
0.61) [both p <0.001].

Conclusions

This study demonstrated significantly elevated Ki-67 expression in distal colon
polyps compared to normal mucosa, with markedly higher levels in tubular adenomas
than in hyperplastic polyps and a progressive increase with advancing dysplasia grade
in adenomas (strong correlation in epithelial cells, y = 0.79; moderate in stromal cells,
vy = 0.61; both p < 0.001). Quantitative assessment of Ki-67 in both epithelial and
stromal compartments via standardized immunohistochemistry provides a valuable
supplementary tool for evaluating malignant potential in colorectal premalignant
lesions and may improve histopathological risk stratification in modern diagnostic
practice.
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Introduction. Vaginal microbiome, a highly dynamic and heterogeneous biotope
of the lower genital tract, is a pivotal component of a woman's reproductive health.
The modern paradigm of reproductive medicine has evolved from the traditional idea
of the Lactobacillus domination being the only marker of normocenosis to a deeper
understanding of the role of microbial diversity in ensuring fertility. The infertility rate
increase and the variability of the effectiveness of assisted reproductive technologies
(ART) emphasise the need for a comprehensive analysis of both technological aspects
of fertilization and the influence that the genital microflora has on its results.

Purpose. To analyze and summarize current data on the impact of the vaginal
microbiome on natural fertility and the effectiveness of ART programs.

Main part. According to the classification by J. Ravel [1], five Community State
Types (CST) are distinguished, depending on the composition and predominance of
certain genera of lactobacilli. CST I, II, V are characterized by the dominance of L.
crispatus, L. gasseri, and L. jensenii, respectively, which correlates with high
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reproductive potential. CST III is defined by the predominance of L. iners (unstable
type), and CST IV by a high diversity of anaerobes (Gardnerella, Prevotella, etc.) with
a deficiency of lactobacilli, both of which are considered to be adverse factors for
pregnancy [2,3.4].

Thanks to the widespread usage of 16S rRNA gene sequencing and metagenomic
sequencing technologies, the ability to study the vaginal microbiota(VMB) has greatly
improved and a greater understanding of the state and role of VMB has been
accomplished [4]. In healthy women of reproductive age, the biotope is characterized
by low alpha-diversity and a clear dominance of Lactobacillus bacteria (concentration
10’-10° CFU/g). Lactobacilli play a vital role in maintaining a healthy vaginal
ecosystem by metabolizing epithelial glycogen to lactic acid. This creates an acidic
environment (pH 4.5) that is unfavorable for pathogens. Additional protection is
provided by the synthesis of antimicrobial compounds: hydrogen peroxide (H,0,),
bacteriocins and biosurfactants, which increase colonization resistance against
opportunistic pathogens. In addition to the barrier function, microbiome metabolites
directly affect fertility. Lactic acid stimulates innate immunity and endometrial
remodeling, and bacterial glycerophospholipids and benzopyran are critical for
implantation. In particular, glycerophospholipids are a substrate for prostaglandins,
which regulate angiogenesis and contractile activity of the myometrium, ensuring
implantation [5].

The studies show a direct link between the status of VMB and the results of ART.
The microbiota profile before embryo transfer (ET) can be determined using Next-
generation sequencing (NGS) methods, which provides the prognostic value for ART
outcome [6,7]. According to the studies, a non-Lactobacillus dominant microbiota is
associated with a reduced embryo implantation rate, whereas a Lactobacillus-dominant
microbiota is regarded as a positive factor for a good outcome of ET. Specifically, a
high level of Lactobacillus iners and the presence of Pseudomonas spp. are considered
to be adverse factors when it comes to ART pregnancy [3]. The study showed that
women with a decreased level of Lactobacillus species in their vaginal samples were
less likely to have successful embryo implantation. The same study shows how
important the degree of dominance of Lactobacillus crispatus is - the presence of <60%
L. crispatus was associated with a high chance of pregnancy [8].

Talking about the mechanism by which the imbalanced microbiota influences the
implantation success, the immune mechanism was proven to be important. Disruptions
in the vaginal flora can be transmitted upwards to the uterus, where they induce a local
immune response by activating chemokines. This also activates the NK-cells, changes
the activation of pro-inflammatory cytokines (e.g., IL-1pB, IL-6, TNF-a) and decreases
levels of anti-inflammatory mediators, thus leading to implantation inhibition [8,9].

The vaginal microbiota profiling before the ART could be helpful to choose the
optimal time for ET and to personalise the treatment options. More importantly,
modulating the VMB beforehand using the probiotics and ethiotropic local antibiotics
is a potential strategy for a better implantation outcome. Probiotic supplementation,
such as intravaginal administration of Lactobacillus crispatus, has shown promising
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results in improving endometrial microbiota composition, thereby potentially
enhancing ART success rates [6].

Even though the ART outcomes depend on the upper and lower genital tract
microbiota, standardized clinical markers and unified criteria are yet to be approved.
In light of recent studies, menstrual blood may be used as a non-invasive tool for
endometrial receptivity assessment for creating a woman's immunological and
microbiological profiles. A pilot study demonstrated that cytokine profiles in menstrual
blood, particularly granulocyte colony-stimulating factor (G-CSF) and interleukin-6
(IL-6) levels, differed significantly between women who achieved pregnancy and those
who did not, suggesting its value as a biomarker for ART success [6,10,11].

Conclusions. Nowadays, the microbiological vaginal profile is a key non-invasive
biomarker of reproductive potential. The transition from the assessment of the simple
presence of lactobacilli to the study of their role in ensuring fertility allows more
accurate prediction of the results of ART. Due to the fact that microbiological profiling
has a high predictive accuracy, preliminary molecular genetic testing of women before
starting ART programs is considered reasonable. This allows to correct the dysbiosis
by modulating the vaginal microflora, which ensures a higher statistical probability of
pregnancy. This suggests the need to expand the evaluation of infertile women at the
preconception stage to include assessment of the vaginal microbiome prior to assisted
reproductive technology protocols in Ukraine, followed by the development of a
standardized diagnostic package under modern laboratory conditions.
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Abstract. This review examines the impact of psychiatric disorders on the course
of various skin diseases and highlights the importance of an interdisciplinary approach
in managing psychodermatological conditions. Psychiatric factors, including stress,
anxiety, depression, and personality traits, can exacerbate dermatological diseases such
as psoriasis, atopic dermatitis, acne, and chronic urticaria. The interplay between the
central nervous system and skin, mediated by neuroimmune and neuroendocrine
pathways, underlies the pathogenesis of these conditions.

An integrated approach involving dermatologists, psychiatrists, and psychologists
is essential for accurate diagnosis, effective treatment, and improved patient quality of
life. Early recognition of psychiatric comorbidities and timely psychotherapeutic or
pharmacological interventions can significantly reduce disease severity and enhance
therapeutic outcomes.

Keywords: psychiatric disorders, skin diseases, interdisciplinary approach,
psychotherapy, dermatology, stress.

Introduction. Psychodermatology is an interdisciplinary field that investigates the
complex interactions between the skin and the central nervous system, focusing on the
influence of psychological and psychiatric factors on dermatological diseases. The
skin, being the largest organ of the body, not only serves as a physical barrier but also
participates in immune, endocrine, and neurological signaling [1, 2]. Chronic stress,
anxiety, depression, and other psychiatric disorders can disrupt these signaling
pathways, leading to exacerbation or delayed resolution of skin conditions such as
psoriasis, atopic dermatitis, vitiligo, chronic urticaria, and acne. Conversely, chronic
dermatological diseases can generate substantial psychological distress, contributing
to reduced quality of life, social isolation, and the development or worsening of
psychiatric comorbidities [3, 4].

The pathophysiological mechanisms underlying psychodermatological interactions
are multifactorial and involve psychoneuroimmunological pathways. Stress-induced
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activation of the hypothalamic-pituitary-adrenal (HPA) axis and autonomic nervous
system leads to the release of cortisol, catecholamines, and proinflammatory cytokines,
which can modulate immune responses in the skin and aggravate inflammatory
dermatoses [5]. Furthermore, neuropeptides such as substance P and neurotrophins
released in response to psychological stress can directly affect keratinocyte
proliferation, melanocyte function, and vascular responses, contributing to the onset or
worsening of skin lesions. Genetic predispositions, personality traits, coping strategies,
and environmental triggers further modulate these complex interactions [6].

The management of patients with psychodermatological disorders requires a
comprehensive and interdisciplinary approach. Integration of dermatological treatment
with psychiatric assessment and psychological interventions has been shown to
improve both skin outcomes and mental health parameters. Cognitive-behavioral
therapy (CBT), stress management techniques, mindfulness-based interventions, and
appropriate psychopharmacological therapy complement conventional dermatological
treatments, enhancing treatment adherence, reducing symptom severity, and improving
overall quality of life [7].

Given the growing recognition of the bidirectional relationship between mental
health and skin disorders, there is an urgent need for clinicians to adopt a holistic
approach that addresses both the physiological and psychological dimensions of
disease. This article aims to provide a detailed review of the current evidence on the
impact of psychiatric disorders on dermatological conditions, elucidate the
psychoneuroimmunological mechanisms involved, and highlight the importance of
interdisciplinary  collaboration between dermatologists, psychiatrists, and
psychologists in clinical practice.

Materials and Methods. This narrative literature review was conducted to
examine the impact of psychiatric disorders on the course of dermatological diseases
and to evaluate the role of interdisciplinary approaches in psychodermatology. A
systematic search of electronic databases, including PubMed, Scopus, Web of Science,
and PsycINFO, was performed to identify relevant studies published between 2010 and
2025.

The following keywords and Medical Subject Headings (MeSH) terms were used:
psychodermatology,  psychiatric  disorders,  stress,  anxiety, depression,
psychoneuroimmunology, dermatological diseases, psoriasis, atopic dermatitis,
vitiligo, acne, chronic urticaria, and interdisciplinary management. Boolean operators
(AND, OR) were applied to refine the search strategy and combine relevant terms.

Titles and abstracts were screened independently by two reviewers to assess
relevance. Full-text articles meeting the inclusion criteria were retrieved for detailed
evaluation. Data included study design, population characteristics, type of
dermatological condition, psychiatric comorbidity, psychoneuroimmunological
mechanisms investigated, interventions applied, and clinical outcomes. Conflicts
regarding study selection or data extraction were resolved through consensus
discussion.

Results. The literature search identified a total of 1423 articles, of which 17 met
the inclusion criteria and were included in this review. The studies collectively covered
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a broad spectrum of dermatological disorders, including psoriasis, atopic dermatitis,
chronic urticaria, acne, vitiligo, and alopecia areata, in relation to various psychiatric
comorbidities such as depression, anxiety, post-traumatic stress disorder (PTSD), and
chronic stress.

Epidemiology and Comorbidity. Patients with chronic dermatological disorders
exhibited a markedly higher prevalence of psychiatric comorbidities compared with
the general population [8]. Depression was reported in 25-50% of patients with
psoriasis, 20-35% with atopic dermatitis, and 15-40% with chronic urticaria. Anxiety
disorders affected 30—45% of patients with chronic inflammatory skin conditions. Post-
traumatic stress disorder (PTSD), chronic stress, and personality disorders were also
associated with exacerbations of acne, alopecia areata, and vitiligo [9]. Multiple studies
indicate that psychiatric comorbidities correlated with greater disease severity,
increased frequency of flares, and lower adherence to therapeutic regimens.

Psychoneuroimmunological Mechanisms and Pathogenesis. The pathogenesis of
psychodermatological disorders is multifactorial, involving complex interactions
between the central nervous system, the immune system, and the skin, often described
as the brain-skin axis. Chronic psychological stress activates the hypothalamic-
pituitary-adrenal (HPA) axis, leading to sustained cortisol release and dysregulation of
glucocorticoid receptors in skin cells [10]. This results in an impaired anti-
inflammatory response and a pro-inflammatory cytokine milieu, including increased
levels of IL-1, IL-6, IL-8, TNF-a, and interferon-gamma, which exacerbate conditions
such as psoriasis, atopic dermatitis, and chronic urticaria.

Stress-induced activation of the sympathetic-adrenal-medullary system enhances
catecholamine release, which modulates keratinocyte proliferation, mast cell
degranulation, and vascular permeability in the skin [11]. Neuropeptides, such as
substance P, calcitonin gene-related peptide (CGRP), and vasoactive intestinal peptide
(VIP), are released in response to stress and contribute to pruritus, inflammation, and
disruption of epidermal barrier function. This explains the clinical observation that
psychological distress often precedes or worsens dermatological symptoms.

Genetic and epigenetic factors further modulate susceptibility to
psychodermatological conditions. Polymorphisms in genes regulating immune
responses (e.g., TNF-a, IL-6) and stress-related pathways (e.g., CRH receptor genes)
have been linked to both increased inflammatory responses in the skin and higher
vulnerability to anxiety and depression. Epigenetic modifications induced by early-life
stress or trauma may sensitize the HPA axis and skin immune cells, creating a chronic
pro-inflammatory state that predisposes to exacerbations of dermatological disease
[12].

Interdisciplinary Management and Therapeutic Outcomes. Twenty-eight studies
examined integrated dermatological and psychiatric interventions. Cognitive-
behavioral therapy (CBT), mindfulness-based stress reduction, relaxation techniques,
and psychopharmacological therapy combined with dermatological treatment resulted
in measurable improvements. For example, psoriasis patients receiving CBT
demonstrated a 15-30% reduction in PASI scores, while atopic dermatitis patients in
stress management programs exhibited 20-25% reductions in SCORAD scores.
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Integrated approaches also improved patient adherence to topical and systemic
therapies and enhanced quality-of-life measures as assessed by the Dermatology Life
Quality Index (DLQI) [13].

Patient-Centered Outcomes. Patients reported reduced pruritus, fewer disease
flares, decreased psychological distress, and improved sleep quality after combined
interventions. These findings highlight the necessity of addressing both dermatological
and psychiatric components in patient management, especially in chronic, stress-
sensitive conditions such as psoriasis, atopic dermatitis, and alopecia areata [14].

In studies of patients with primary psychiatric disorders, comorbid dermatological
diseases were identified in approximately 1.24% of cases, with psoriasis (35.4%) and
atopic dermatitis (22.6%) being the most frequent skin conditions among these
individuals; depressive illness was the most common psychiatric diagnosis, present in
42.5% of comorbid cases [15].

Epidemiological studies confirm that chronic skin diseases such as psoriasis, atopic
dermatitis, acne, vitiligo, and alopecia areata are associated with significant
psychological burden, including anxiety, depression, social withdrawal, and
stigmatization [16]. Meta-analytic evidence indicates that approximately 20% of
patients with psoriasis suffer from depression, with a similar proportion experiencing
anxiety, and that rates of clinically significant depressive symptoms and anxiety are
higher in patients with psoriasis compared with controls. For vitiligo, pooled data show
clinical depression in about 25% of cases, with depressive symptomatology present in
up to 33%, and anxiety rates averaging approximately 35.8%. Other
psychodermatologic studies report high psychiatric morbidity in alopecia areata, with
depression and anxiety noted in significant proportions of affected patients [17, 18].

Mechanistically, evidence supports involvement of neuroendocrine and
immunological pathways in the bidirectional skin-brain interaction. Studies
summarized 1n psychodermatology reviews indicate that activation of the
hypothalamic-pituitary-adrenal (HPA) axis and subsequent release of stress hormones
(cortisol, catecholamines) contribute to immune dysregulation and increased
pro-inflammatory cytokine signaling, which are implicated in both mood disorders and
inflammatory dermatological diseases such as atopic dermatitis and psoriasis.
Stress-related neuropeptides (e.g., substance P, vasoactive intestinal peptide) and
Toll-like receptor pathways have been described as common molecular mediators
affecting both skin inflammation and mood regulation, suggesting overlapping
psychoneuroimmunological mechanisms [19].

Behavioral and psychosocial factors influence disease severity and patient
outcomes. Chronic stress, anxiety, and depression have been shown to trigger or
exacerbate inflammatory responses in skin diseases, and psychosocial stressors are
associated with flares and prolonged disease courses. These complex interactions
support the clinical observation that psychological distress not only accompanies but
also may contribute to the pathogenesis and progression of several dermatological
conditions [20].

Discussion. The present literature review emphasizes the complex relationship
between psychiatric disorders and dermatological conditions, highlighting the
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emerging field of psychodermatology. Evidence suggests a bidirectional interplay in
which psychological stress and psychiatric comorbidities can exacerbate skin diseases,
while chronic dermatological conditions, in turn, contribute to the onset or worsening
of anxiety, depression, and other mental health disorders.

Pathophysiologically, this interaction is mediated primarily through the brain-skin
axis. Chronic stress activates the hypothalamic-pituitary-adrenal axis and the
sympathetic-adrenal-medullary system, leading to elevated levels of cortisol and
catecholamines. These neuroendocrine changes induce immune dysregulation
characterized by increased production of pro-inflammatory cytokines such as IL-1,
IL-6, IL-8, and TNF-a, as well as neuropeptides including substance P, calcitonin gene-
related peptide, and vasoactive intestinal peptide, all of which contribute to skin
inflammation, impaired barrier function, and altered wound healing. Moreover,
psychiatric disorders are associated with maladaptive behaviors, including poor
adherence to treatment, scratching or picking behaviors, and unhealthy lifestyle factors,
which further aggravate dermatological pathology. Conversely, visible skin lesions,
chronic pruritus, or scarring can provoke social stigma, low self-esteem, and
heightened stress reactivity, creating a self-perpetuating cycle of dermatological and
psychiatric morbidity.

Clinical observations indicate that conditions such as atopic dermatitis, psoriasis,
acne vulgaris, and chronic urticaria demonstrate the strongest associations with
psychiatric comorbidities, particularly anxiety and depression. Emerging evidence also
suggests that early identification and management of psychiatric symptoms in
dermatological patients can modulate disease severity and improve quality of life.
These findings underscore the importance of an interdisciplinary approach, integrating
dermatology, psychiatry, and behavioral medicine to provide comprehensive care.
Coordinated strategies may include psychopharmacological interventions, cognitive-
behavioral therapy, stress reduction techniques, and patient education, aimed at
breaking the pathogenic loop between psychological distress and skin disease activity.
Overall, understanding the shared neuroimmune, hormonal, and behavioral
mechanisms offers critical insights for optimizing management and improving
outcomes in patients affected by psychodermatological conditions.

Conclusion. Psychodermatology highlights the intricate bidirectional relationship
between mental health and dermatological disorders. The evidence from recent studies
demonstrates that psychiatric comorbidities, particularly depression and anxiety, are
highly prevalent among patients with chronic skin conditions such as psoriasis, atopic
dermatitis, vitiligo, acne, and alopecia areata. These comorbidities not only exacerbate
disease severity but also negatively impact quality of life, treatment adherence, and
overall prognosis.

Mechanistic studies emphasize the role of neuroendocrine, immunological, and
psychosocial pathways in mediating these interactions, underlining the complex
pathophysiology of psychodermatologic conditions. The findings support the
implementation of a multidisciplinary approach in clinical practice, integrating
dermatological care with psychiatric evaluation and psychological interventions. Early
identification and management of psychiatric symptoms in patients with skin disease
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can improve both dermatological outcomes and mental well-being, highlighting the
necessity of holistic patient-centered care.
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Abstract. Pregnancy induces a variety of physiological changes in the skin, among
which pigmentary alterations are among the most common. These changes include
hyperpigmentation of the areolae, linea nigra, melasma and generalized darkening of
existing nevi. While most pigmentary changes are benign and reversible postpartum,
they may cause significant cosmetic concern and psychological distress for expectant
mothers. The underlying mechanisms are primarily hormonal, involving increased
levels of estrogen, progesterone, and melanocyte-stimulating hormone, as well as
genetic predisposition and sun exposure. Early recognition and patient education are
essential for effective management. Preventive strategies focus on photoprotection, the
use of gentle skin care products, and lifestyle modifications to minimize exacerbating
factors. Understanding the clinical significance of these changes allows healthcare
providers to offer appropriate guidance, alleviate patient anxiety, and distinguish
physiological changes from pathological dermatologic conditions.

Keywords:pregnancy; skin pigmentation; hyperpigmentation;, melasma, linea
nigra; hormonal changes, photoprotection, dermatology, preventive care; cosmetic
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Introduction. Pregnancy is a complex physiological state characterized by
profound endocrine, metabolic, immunological, and vascular changes that affect
virtually all organ systems, including the skin. Dermatological manifestations are
among the most frequent and visible clinical signs of gestation, with pigmentary
alterations representing a particularly significant subset. These changes, although
largely physiological and self-limiting, can generate considerable cosmetic concern
and psychosocial distress, affecting maternal quality of life and necessitating informed
clinical evaluation, patient education, and preventive strategies. Understanding the
patterns, mechanisms, and clinical implications of pregnancy-associated pigmentary
changes is therefore essential for providing comprehensive prenatal care and ensuring
maternal well-being [1].

Epidemiology of Pigmentary Changes

Epidemiological studies indicate that hyperpigmentation occurs in the majority of
pregnant women, though prevalence varies by ethnicity, skin phototype, hormonal
milieu, and environmental exposures. Common physiological changes include
hyperpigmentation of the areolae, nipples, and genitalia, as well as the emergence of
linea nigra, a vertical hyperpigmented stripe along the midline of the abdomen. While
these manifestations are nearly universal, facial melasma (chloasma) displays a more

158



MEDICINE
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

variable prevalence, affecting between 30% and 70% of pregnant women depending
on genetic background and skin phototype [2].

Individuals with darker Fitzpatrick phototypes are disproportionately affected,
exhibiting more extensive and persistent pigmentation. Pre-existing nevi may darken
during pregnancy, whereas the appearance of new nevi is relatively uncommon. The
widespread occurrence of these pigmentary changes underscores the importance of
distinguishing physiological manifestations from pathological conditions, while also
addressing their potential psychosocial impact [3].

Pathophysiology

The pathophysiology of pigmentary alterations in pregnancy is multifactorial and
involves complex interactions among hormonal, genetic, and environmental factors.
Elevated levels of estrogen, progesterone, and melanocyte-stimulating hormone
(MSH) play a central role by stimulating melanocyte proliferation and melanin
synthesis in the basal and suprabasal layers of the epidermis. Genetic predisposition
further modulates susceptibility; individuals with a family history of melasma or higher
baseline pigmentation are more prone to pronounced hyperpigmentation [4].

Environmental factors, particularly ultraviolet (UV) radiation, act synergistically
with hormonal influences to exacerbate melanin production. Recent research has also
highlighted the contributions of oxidative stress, vascular factors, and local
inflammatory mediators in the onset and persistence of melasma, indicating that
pigmentary changes during pregnancy arise from a multifactorial etiology rather than
purely hormonal mechanisms. This multifaceted pathophysiology explains the
variability in distribution, severity, and duration of pigmentation among different
women [5].

Clinical Features

Clinically, pigmentary changes in pregnancy manifest in well-defined patterns.
Melasma presents as symmetrical, irregularly shaped brown to gray-brown patches
predominantly affecting the forehead, cheeks, upper lip, and chin, often worsened by
sun exposure. Linea nigra develops along the midline of the abdomen, typically
extending from the pubic symphysis to the umbilicus or higher, and becomes more
pronounced as pregnancy progresses. Hyperpigmentation of the areolae and genitalia
is generally noticeable by the second trimester. Pre-existing nevi commonly darken,
whereas the formation of new nevi is rare. While most pigmentary changes regress
spontaneously postpartum, melasma may persist for several months or even years,
particularly in women with darker skin types, sometimes requiring dermatological
intervention and careful long-term management [6].

Clinical Significance and Psychosocial Impact

The clinical significance of pregnancy-associated pigmentation extends beyond
cosmetic considerations. Pronounced hyperpigmentation can impact maternal self-
esteem, social interactions, and overall quality of life, with studies demonstrating
measurable psychological distress associated with melasma and other facial
pigmentation. Furthermore, atypical or asymmetric pigmentation patterns may indicate
underlying systemic or endocrine disorders, such as Addison’s disease, thyroid
dysfunction, or metabolic syndromes, necessitating careful differential diagnosis and
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clinical vigilance. Early recognition and education regarding physiological
pigmentation enable healthcare providers to reassure patients, reduce anxiety, and
guide appropriate preventive and therapeutic measures [7].

Prevention and Management

Preventive strategies for managing pigmentary changes during pregnancy focus
primarily on minimizing aggravating factors. Broad-spectrum photoprotection is a
cornerstone of prevention, involving the regular application of sunscreens and the use
of protective clothing to reduce UV-mediated melanogenesis. Gentle skincare routines,
avoidance of chemical irritants and harsh exfoliants, and lifestyle measures aimed at
reducing oxidative stress including proper hydration, balanced nutrition, and stress
management further contribute to maintaining skin integrity [8].

Although most changes regress spontaneously postpartum, persistent melasma may
require dermatological management with safe topical agents under medical
supervision. Importantly, patient education regarding the benign and typically
temporary nature of these changes is central to reducing psychological distress,
promoting adherence to preventive measures, and setting realistic expectations for
postpartum recovery [9].

Discussion

Pregnancy-associated pigmentary changes represent a highly prevalent and
clinically relevant phenomenon, reflecting the intricate interplay of hormonal, genetic,
and environmental factors. The physiological hyperpigmentation observed in pregnant
women, including linea nigra, areolar and genital darkening, and melasma, illustrates
the systemic influence of gestational hormonal shifts, particularly elevated estrogen,
progesterone, and melanocyte-stimulating hormone. While these changes are largely
benign, their prevalence and variability underscore the importance of understanding
the individual susceptibility and potential for persistence postpartum [11].

The high prevalence of melasma, especially in women with darker Fitzpatrick skin
types, highlights the role of genetic predisposition in determining both the severity and
duration of pigmentary changes. UV radiation acts as an important modifiable factor,
intensifying melanocyte activity and pigment deposition. This multifactorial
pathogenesis explains the wide spectrum of clinical presentations observed, from
subtle darkening of the linea nigra to extensive facial melasma, and indicates that
preventive strategies must address both intrinsic and extrinsic contributors [12].

Clinically, pigmentary changes are more than a cosmetic concern. Pronounced
hyperpigmentation has been shown to negatively affect maternal self-esteem,
psychosocial functioning, and overall quality of life. In addition, atypical patterns of
pigmentation may serve as early indicators of systemic or endocrine disorders,
necessitating thorough clinical evaluation and differential diagnosis. Awareness of
these nuances allows healthcare providers to distinguish physiological pigmentation
from pathological hyperpigmentation, reducing unnecessary investigations and
alleviating maternal anxiety [13].

Preventive strategies are essential for minimizing the impact of pigmentary
changes. Broad-spectrum photoprotection, avoidance of irritants, gentle skincare, and
lifestyle measures targeting oxidative stress represent the mainstays of prevention.
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Importantly, patient education regarding the benign nature and typical postpartum
regression of most pigmentary changes plays a pivotal role in reducing psychological
distress. For persistent melasma, dermatological interventions may be warranted
postpartum, including safe topical agents, chemical peels, or laser therapy under
professional supervision [14].

Current literature emphasizes the need for an individualized, patient-centered
approach. Considering the interplay of hormonal levels, genetic background, and
environmental exposure, clinicians should tailor preventive and therapeutic strategies
based on each woman’s risk profile, skin type, and psychosocial context. Furthermore,
integrating dermatological guidance into routine prenatal care not only optimizes skin
health but also enhances maternal satisfaction, supporting overall well-being during
pregnancy [15].

Finally, understanding pregnancy-associated pigmentary changes extends beyond
clinical care to public health perspectives. Raising awareness among pregnant women
about the normalcy of these changes and the potential for spontaneous postpartum
regression can reduce anxiety, prevent unnecessary treatments, and improve patient
adherence to preventive measures. Future research should focus on longitudinal studies
examining hormonal profiles, genetic susceptibility, and the effectiveness of
preventive interventions to provide evidence-based guidelines for clinical practice
[16].

CONCLUSION

In conclusion, pigmentary changes during pregnancy are a near-universal
physiological phenomenon resulting from complex interactions between hormonal,
genetic, and environmental factors. These changes, while largely benign, carry
important cosmetic, psychological, and clinical implications. A comprehensive
understanding of their epidemiology, pathophysiology, clinical presentation, and
preventive approaches allows healthcare providers to deliver holistic prenatal care,
distinguish physiological pigmentation from pathological hyperpigmentation, and
support maternal wellbeing throughout pregnancy. Integrating dermatological
guidance into routine prenatal care enhances both patient satisfaction and overall
maternal health outcomes, reinforcing the importance of addressing pigmentary
changes as an integral aspect of prenatal care.
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POBOTU30BAHI CUCTEMMU TA IITYYHUU IHTEJEKT
Y TPABMATOJIOITI TA OPTOIIEII: TIOPIBHSAHHSI 3
TPAAULIIMHUMU METOJIAMU

I'puropsin Hapine ApmaJgyiiciBHa,
3mo0yBayka BuIioi ocBitH S5 Kypcey Il menuunoro dakynbrery
XapKiBChKHMM HAIllOHATLHUM MEUYHUN YHIBEPCUTET

®ageeB Outer I'ennaxinoBu4

K.MEJI.H, JIOIEHT Kadeapu eKCTPEeHO1 Ta HeBIAKIAAHOI METUIHOT
JOTIOMOTH, OPTONE/ii, TPaBMATOJIOTI1 Ta MPOTE3yBaHHS
XapKiBCbKUI HAIlIOHAJIbHUA METUYHUIN YHIBEPCUTET

Becnin Borogumup BikTopoBuu

K.MEJI.H, IOIEHT KadeIpu eKCTPEHOI Ta HEBIJKJIAIHOI MEIUYHO1
JOTIOMOT'M, OPTOIE1i, TPABMATOJIOT] Ta MPOTE3yBaHHS
XapKiBChKHI HAIlIOHAJIbHUA METUYHUIN YHIBEPCUTET

Beryn. MenuuuHa po3BUBAETHCS yKE IMIBUAKAMHM TEMIIAMU 34 JIOIIOMOTOXO
HOBITHIX TE€XHOJIOT1H, cepell IKUX OCOOJIMBY POJIb BIIITPAIOTh POOOTHU30BaHI CUCTEMHU
Ta MTYYHUHN 1HTEIEKT. Y TPaBMATOJIOTIi Ta OPTOIEe/ii BKpai BaXJIMBUMU € Oe3MeKa Ta
TOYHICTh pPE3yJIbTaTiB, a TaKOXK IXHSA MependadyBaHICTh, TOMY BIIPOBAKECHHSI
IHHOBAIlI Ja€ HOBI MOXKJIMBOCTI JJIsS IMABHUINEHHS SIKOCTI JiKyBaHHA. OmHAK, SK
TpaAMILIIITHI METOM JIIKYBaHHS, TaK 1 BIPOBA>KEHHSI HOBITHIX TEXHOJIOT1H MatOTh CBO1
nepeBaru Ta HENOJIKHA, TOMY BaXXJIMBO MOPIBHIOBAaTH Ta JOCHIIXKYyBaTH OOH]IBA
HaIpsIMU.

Mera poOoru. [locmiautu BuUKOpUCTaHHA poOoTu3zoBaHux cuctem 1 LI B
TPaBMATOJIOTIT Ta OPTOIEMli, a TaKOX MOPIBHATU iX 3 TPAJAULIMHUMH METOJAMHU
JKYBaHHS.

Marepianu Ta Metoam. byno mpoBeneHO aHadl3 CBITOBOI Ta YKpPaiHCHKOI
JITepaTypu, Cy4yaCHUX IOCTIKEHb HIOJO0 aKTyaJlbHUX JaHUX MpPO BUKOPUCTAHHSA
poboTtuzoBanux cucteM Ta LI B TpaBMartomorii Ta opromnesii, a TaKoX iX MOPIBHSIHHS
3 TPAJIUIIIHTHUMH METOJIaMH JIIKyBaHHS.

PesyabTraTn aocaimxenHss. PoOOTH30BaHI METOAM BUKOPUCTOBYIOTHCS JUIS
JiKyBaHHS 0araTbOX MaTOJIOTIH, ajle B IbOMY JOCIIIKEHHI MU PO3TIITHEMO HAHO1IBIIT
MommMpeHi. Y AOCHiPKeHH], mo npoBoawiocs y Dpaniiii npoTsroMm 9 pokis, Oyio
BUSIBJICHO, IO CEpeJ]l MPOIEAYyp, MOB’S3aHUX 3 OPTOMNEAMYHOIO TPaBMATOJIOTIELO,
HaMOUIbIII MOMUPEHUM OyB OCTeOCHHTE3 [1], OTKe came 3 HhOrO JOIIJIBLHO MMOYaTH
MOPIBHSIbHUM aHami3. JlociikeHHs, y sKoMy OyJI0 IpoaHalli30BaHO KJIiHIYHI AaHi 59
MAalI€HTIB 3 aTJIAHTOAKCIAIbHUM MEPEIOMOM-BUBUXOM, 36 3 AKUX MNPOUILIH
XIpypriuHe JiKyBaHHS TPAJULIMHUM METOAOM, a 23 - 3a JI0MOMOTr0I0 pOOOTH30BAHOI
oneparii TpoJEeMOHCTPYBaJO, IO MPU BUKOPUCTAHHI pPOOOTHM30BAHOI TEXHIKH OYyB
JOBIIMI Yac omepallii Ta BHILNA iHTpaonepailiiiHa KpoBOBTpaTa MOPIBHSIHO 3 TUMU
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BUIAJKAMM, JI€¢ JIKyBaHHS TPOBOAMWIIOCS TPAIULIAHUM METOJOM, OJHAK BHIIA
TOYHICTh 1 Oe3leKka BCTAHOBJICHHA BHUHTIB, a TaKOX 3HAYHO KOPOTIIHA
micisionepaiifauii TepMiH nepeOyBaHHs B JTIKapHi OylIM came y THUX MAaIll€HTIB, SKi
JKYyBaJIMCSA 32 IOIOMOTOI0 pOOOTH30BaHOT TEXHIKH [2].

Oco0nMBYy yBary B OpTONEIWYHIN MPAKTHII CIiJl MPUAUIATH €HAOMPOTE3yBaHHIO,
OCKIJTbKH 31 30UIBIICHHSIM TPUBAJIOCTI >KUTTS Ta CTApiHHSAM HACEJIEHHS 3pOCTae
MOIIMPEHICTh JIET€HEPATUBHUX 3aXBOPIOBaHb CYyrino0iB. CTaTUCTHKA MOKa3ye, IO
IIOPIYHO B CBITI MPOBOASATH 10 1,5 MIIH omepaliid 3 TOTAIBHOIO €HI0NPOTE3yBaHHS,
710 TOTO K, MPOTHO3Y€EThCA, MOJIAIbIIIE 3pOCTAHHS X KUIbKOCTI [3]. ¥V mocnimkeHHi, B
SKoMy Oysio TmpoaHaiizoBaHo 17 249 BumaakiB poOOTH30BAHOTO TOTAJILHOIO
€HJIONPOTE3yBaHHs KOJIHHOTO Cyryio0y Ta 541 122 BuMaakiB TpaaUIiHHOTO, 11 AILIN
HACTYMHOI'0 BUCHOBKY: Omeparlii 3 BAKOPUCTaHHSIM POOOTHU30BAHUX TEXHOJIOT1H Oyin
MOB’5I3aH1 3 MEHIIOK KUIBKICTIO YCKJIQJHEHb, aJié BUIIOK CEPEIHBOI0 3arajibHOIO
BapTICTIO TIOPIBHSHO 3 TPAAMIIAHUM METOJOM. Takoxk, poOOTH30BaHE TOTAJIbHE
€HJIOMPOTE3yBAaHHS KOJIHHOTO CyrJIo0y MOKHA O€3MEeYHO MPOBOAUTH y MAIll€HTIB
MOXMWJIOTO BIKY Ta 3 OUIBII BaXKKUM CTAaHOM 3J10pOB's [4].

Po6oTr30BaH1 cUCTEMHU B)KE€ 3aCTOCOBYIOTh B TPaBMATOJOrIi Ta OPTOIENli Ta
napayieJibHO 3 IIUM, nomuproeTbes BukopuctanHs L. Ha nepenonepauiitnomy erarti
[T MiHIMI3Yy€ 1IarHOCTUYHI 3aTPUMKH Ta JIFOACHKI TOMUJIKU B MPOIIECaX J1arHOCTUKU
MIEPEJIOMIB, CIIOPTHUBHUX TPaBM 1 MyXJHWH, a 3D-muiaHyBaHHS IMOKpAIly€ TOYHICTb
3aminu cyriio6iB. Ilix vac omepamii poOGoTtuzoBani tuiargopmu Ha ocHoBi I
CHPUSIOTH TOYHINIOMY BUJAJICHHIO KICTKH, a BipTyajbHa Ta JIOMOBHEHA PEaJbHICTh
MOKPANIYIOTh XIPYpPridHy IIATOTOBKY, IOKpallyloud HaOyTTs HaBW4YOK. [licis
orieparlii MTYYHUH 1HTEJIEKT J03BOJISE 1HAWBIAYAIBHO IJIAHYBATH peadlIiTaIliio IS
KOXKHOTO TarfieHTa [5].

BucnoBok. PoGotmzoBani cucremu Tta Il y TtpaBmaromnorii ta optomemii
CIPUSIOTh MMIJABUIIEHHIO TOYHOCTI, OE3MEeKH Ta MPOTHO30BAHOCTI JIIKYBaHHS.
PoGoTu3oBaHl cucTeMH JAONOMAararoTh ONTHMI3yBaTH XIPYpriuHi BTpY4YaHHS,
3MEHIINUTH MiCIsIONepaniitl YCKIaJHEHHS Ta CKOPOTUTH Yac nepeOyBaHHS Malll€HTIB
y smikapHi. [ miarpumye Bech JiKyBaabHUN TIPOILIEC - BiJl JIarHOCTUKY Ta IJIaHYBaHHS
omeparlii 10 I1HAWBIAyaJdbHOI peadiTiTalii, 3MEHIIYIOUMd JIKApChKl TOMUJIKUA Ta
M1JIBUITYI0YH €()eKTUBHICTh MEIUYHO1 JJOTIOMOTH.
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S3HAYEHHSA IHAEKCIB CUCTEMHOI'O 3AITAJIEHHA
A JIATHOCTUKHU KOT'HITUBHUX ITIOPYHIEHD Y
XBOPHUX 3 KO-IHOEKIICIO TYBEPKYJIbO3/BIJI

Caraiigak Tersana

ACHUCTEHT

kadeapu GTrziaTpii 1 MyIbMOHOJIOTT
3JIMDY

CxopoxoaoBa Harauas

I.Mea.H., podecop

kadenpu (TusiaTpii i MyJIbMOHOJIOTIL
3AMOY

AkTyanbHicTb. Ty6epkynbo3 (Th) 3anumaeTbcst mpoBiIHOIO TPUUYUHOIO CMEPTI Y
CBITI cepell IHPEKIIMHNX 3aXBOPIOBaHb, CIIPUYMHEHUX OJJHUM 30yTHUKOM. [HpeKIis,
BHKJIMKaHa Mycobacterium tuberculosis, 3a/IMIIa€ThCst TPOBITHOIO OMOPTYHICTUYHOIO
natosiorieto 'y BlJI-iHdikoBaHux oci® 1 BOgHOYAC OJHIEID 3 OCHOBHUX MPUYHUH
rocmitam3anii Ta BIJI-acomiiioBaHOT CMEPTHOCTI cepell JOPOCIUX 1 JITE€H y CBITOBIM
MOMYJISIIT Jr0/1e, K1 *KuByTh 13 BIJI [1,2, 3].

Heliponanbna nuchynkuis BlJI-iHpikoBaHUX 0C10 MPOSIBIASETHCS K MOPYILIECHHS
KOTHITUBHOT JISUTBHOCTI, SIKE CIJIbHO Ha3uBaeThes BlJI-acoriiioBani HEMPOKOTHITUBHI
poznanu (HAND) 1 Bpaxkae Ounbiie Hixk 50% BIJI-Mo3uTHBHUX XBOPUX HE3AJIEIKHO BiJl
aHTUPETPOBIpyCHOro  JikyBaHHA. [licns  cucremHoro  iH(IKyBaHHS — BIpYC
IMyHOZIE(DIIIUTY JIOJMHU TPOHUKAE B MO30K, MEPETHHAIOUM TeMaToeHIepamiuHuni
o6ap'ep (I'EB) 3a gomomororo iH(}IKOBaHUX MOHOIMTIB 3 mepuepuyHoi KpOBi.
MonekynapHi MEXaHi3MHU, 110 JIeXaTh B OCHOBI Heliponatorenesy HAND, #iMmoBipHoO,
YUCJICHHI Ta PI3HOMaHITHI, 3aJICKHO BiJ] TCHETUYHHUX 1 €KOJIoriyHuX (hakTopis [4,5].

[Tatonoriune 3amajeHHs B TOJIOBHOMY MO3KY, IMOB’Si3aHE 3 MOPYLICHHSIM
uuricHocti I'EB, acomiroeTses 3 6ararbMa HeWpoAeTreHEPATUBHUMH 3aXBOPIOBAHHSIMHU.
Ha nmouaTtkoBux eTanax HelpoereHepailii Heiipo3anajibHi peakilii, "MOBIpHO, MAIOTh
3aXHCHUM XapakTep, CIPSIMOBAHUM HA eJIIMiHAIlII0 TATOT€HIB a00 aHOMAJIbHUX OLIKIB.
[Ipore Ha MI3HIMMX CTaiAX HEHUPOJEreHEPaTHBHUX 3MIH PO3BUTOK XPOHIYHOIO
3aMaJieHHs. TMPU3BOJWUTH 1O IIKIMBUX HACHIAKIB, CIHPUYHHIIOYN HEHPOHAIBHY
TUCchYHKIIII0, CHHANITHYHY JereHepalio Ta 3aruoenb HeMpoHiB. [6]

B ocranHi poku 3pocTae KUIBKICTh JOCHIIKEHb, MPUCBIYEHUX BUBUCHHIO
J1arHOCTUYHOT IIIHHOCTI 1HJIEKCIB CHCTEMHOTO 3allaJieHHsI, 30KpeMa CITiBBITHOIIEHHSI
Hertpodims no mmborutiB (NLR), Tpombonutis 1o mimdonurtis (PLR), MmoHOIIMTIB
1o mimporutiB (MLR) Ta inaexc cuctemuoro imyHHoro 3anaieHss (SII), y koHTekcTi
KOTHITUBHO1 AUCHYHKII MpU PI3HUX TMATOJIOTIYHMX CTaHax. BomHowac oTpumani
pEe3yJIbTaTH 3aIUIIAI0THCS HEOJIHO3HAYHUMU Ta 4acTO cynepewinBumH [6, 7, 8, 9, 10].

Hani moao0 poui 3a3HaueHux iHaekciB y BlJI-iH(pikoBaHUX MaIli€EHTIB Y JOCTYIHIN
HAyKOBI JliTepaTypl € BKpail OOMEXEHHMMH. Y 3B’S3Ky 3 IIUM JTOCIHIJKEHHS
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JIarHOCTUYHOTO 3HAYCHHS 1HJEKCIB CHCTEMHOTO 3allaJICHHS Y JIIOJIeH, K1 KUBYTH 13
BIJI, € akTyansHUM Ta HAyKOBO OOTPYHTOBaHUM.

Kuarouosi ciaoBa: TyOepkynbo3, BIJI, KOTHITHBHI MOpYIIEHHS, IMyHO3amajibHa
BIJIMIOB1/Ib, IMyHO3aMalbH1 MapKepH, 3aMaleHHS.

Meta — 1ocniANTH KOTHITUBHI MOPYIIEHHS Y XBOPHUX 3 KO-1H(EKIII€I0 JTIKAPCHKO-
cTiiikuit TyOepkynbo3/BLJI, a Takox 3HaUeHHS 1HEKCiB cucTeMHOro 3ananenHs (NRL,
PLR, MLR Ta SII) B ix miarHOCTHIII.

Marepianau i Meroau. Jlo mocmimkeHHs: Oyno 3amydeHo 70 XBopux, siki Oynu
PO3/IJICHI Ha JIBl Tpynu: mepia (0OCHOBHA) rpyna ckiaganacs 3 33 XBOpHUX, Kl MajIu
KO-1H(EKIII0 JIKapChKO-CTIHKUN Tyoepkynbo3/BLJI; 1o npyroi rpynu (KOHTPOIBHOT1)
BXOAWIO 37 MAIli€HTIB 3 JIMIIIE JIIKAPCHKO-CTIHKUM TyOEepKYJIHO30M.

Cran KOTHITUBHMX (YHKIIIM OIIIHIOBaBCA 3a JIONOMOIOK OMNHUTYBaJbHUKA
korHiTuBHUX ToMmWIOK Cognitive Failures Questionnaire (CFQ). OnurtyBajabHUK
CKIIQJIAETHCS 3 25 MYHKTIB, K1 BIJOOPaXXarOTh YaCTOTY CyO’€KTUBHHMX KOTHITHBHHX
300iB Yy MOBCSKJIEHHOMY XUTTI (I1aM’siTh, yBara, BUKOHaBYl (QyHKI1i). OLiIHIOBAHHS
MPOBOAWIIOCS 3a 5-0abHOIO MIKaIow (Bi 0 — «HIKOAU» 70 4 — «Iy>Ke 4acToy).
3aranbHuii 0aj1 BA3HAYABCS NUISIXOM IT1ICYMOBYBaHHS BIAMOBIJEH 32 BCiMa ITyHKTAMH.

3a01p nepuepuyHOi BEHO3HOI KPOBI MPOBOJMBCS B PAHKOBI T'OAWMHU HATIIE, JI0
MOYaTKy cneuupiyHoi MpOTUTYOEpKyJIbo3HOi Teparmii. KimpkocTi HelTpoduIiB,
TPOMOOITUTIB, MOHOIMUTIB 1 JIM(OUUTIB BU3HAYaIacsi B aOCOJTIOTHUX 3HAYEHHSIX
(x10°/m). Pospaxynok NRL, PLR, MLR Ta SII mpoBomuBcs 3a HacTymHUMU
dbopmynamu:NLR = kinbkicTh HEUTpODUTIB/KUTBKICTh JiMpouuTiB, PLR = KiabKicTh

TPOMOOIUTIB/KUIbKICTh  JiMboruTiBe, MLR = KIJIbKICTP MOHOLMTIB/KIJIBKICTH
mimponutie, SII = (KUIBKICTh TPOMOOLMTIB X KUIBKICTh HEHUTPO(D1NIIB)/KITBKICTH
TiMDOIUTIB.

CrartuctuuHa 00poOKa JaHUX MPOBOMIIACS 13 3aCTOCYBAHHSIM IMAKETY JIIECH31HHOT
nporpamu «Statistica 13.0» (Stat Soft Inc, CILIA).

Pesyabtatu. KOrHiTMBHI MOpYyHIEHHS y MAIl€HTIB 13 JIKapChKO-CTIHKUM
TyOepKyJb030M 0e3 cynyTHboi BIJI-iHdekuii Oynu BusiBiieH1 y 7 0c¢i0, IO CTAaHOBUJIIO
18,9% obctexxenux. BogHouac y rpyIii naimi€eHTiB 13 Ko-1Hpekuiewo Tyoepkynbo3/BIJI
KOTHITUBHI TIOPYIIEHHS PEECTPYBaJUCsA 3HA4HO dactime — y 15 ocio (45,5%).
[TopiBHsIBHUN aHaI3 TOKa3aB HASBHICTh CTATUCTUYHO 3HAYYIIOI DPI3HUIN MK
JOCIIKYBAaHUMU TPyIaMH 3a YacTOTOI KOTHITUBHUX mopyweHb (y> = 5,70; p =
0,017). Otpumani pe3yiabTaTH CBIAYaTh MPO JOCTOBIPHO BUIIY MOIIMPEHICThH
KOTHITUBHHUX TOPYIIEHb cepes mamieHTiB 13 ko-iHpekmiero Th/BIJI mopiBusHO 3
XBOPHUMH JIUIIIE HA TYOEPKYJIbO3.

[TopiBHSHHS 1HEKCIB CHUCTEMHOTO 3amajeHHs MK OCTIKyBaHUMH TpyHaMu
MIPOBOIUIIOCS 32 KpuTepieM ManHa—YiTHI 1 HABEICHO B TAOJIHIII.
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Ta6mui. [TopiBHSHHS 1HJAEKCIB CUCTEMHOIO 3aMaJIeHHS MIDX JOCIIKYBAaHUMHU
rpynamu (kputepiii ManHa—YiTHi).

95% nmoBipuuii iHTEpBAT
IS OLIHKY XOKeca—
Jlemana

CrangapTHa
Orinka Panroso- noxuoka
Huxns Bepxns Lo
ITokaznuk U P Xomxeca— OicepiaibHa paHroBo-
Mexa Mexar . S .
Jlemana KOpeJsLis OicepianbpHOI
KOpeusii
NLR 791.5 .034 0.800 0.100 1.800 -0.296 0.138
PLR 705.0 .269 30.100 -20.100 89.900 -0.155 0.138
MLR 964.0 <.001 0.300 0.200 0.500 -0.579 0.138
SII 696.0 319 177.000 -167.400 548.300 -0.140 0.138

[TopiBHsIBHUN aHaMI3 1HAEKCIB CHUCTEMHOIO 3alajeHHS MDK JOCHIIKYyBaHUMHU
rpynamMy MOKa3aB HasBHICTh CTATUCTHUYHO 3HAYYIIMX BIAMIHHOCTEH IJISI OKPEMHX
noka3HukiB. Tak, piBeHb NLR noctoBipHo BiapizHsaBes mixk rpymamu (U = 791,5; p =
0,034) 1 OyB BUIIMM Yy TpyMi XBOpUX 13 Ko-iH(peKIiew Tyoepkynbo3/BIJI. Orinka
Xomxkeca—Jlemana Bka3yBayia Ha MeAiaHHY PI3HHUIIO MK Tpynamu Ha piBHi 0,8, npu
95% nosipuomy intepBaini Big 0,1 go 1,8, 1m0 cBiAUUTH MpO CTAOUILHUN XapaKTep
BUSIBJICHOI PI3HMII Ta MOMIPHY BEJIMYUHY €(PEKTY.

HaiiGinpm  BUpa)keHI MDKIPYIIOBI BiIMIHHOCTI Oynm BusBieni s MLR.
Pe3ynbraTty aHamizy mpoJeMOHCTPYBAJIM BUCOKHM PIBEHb CTATUCTHUYHOI 3HAYYIIOCTI
(U=964,0; p<0,001), npu ipomy 3HauenHs MLR Oysin 10CTOBIpHO BUILIMMH y TPYIIl
Th/BIJI. Menianna pi3Huus Mix rpynamu ctaHoBuia 0,3 3 95% noBipunM 1HTEpBaIOM
Bi1 0,2 10 0,5. Benuuuna eexty Oyia BETUKOIO, 1110 BKa3y€ Ha CYTTEBY PI3HUIIIO MK
rpynamMu Ta NOTEHILIIHO BUCOKY J1arHOCTUYHY 1H()OPMATUBHICTh I[bOTO MOKA3HUKA.

Bognouac ang PLR cratuctmyHO 3HAuymmx BIAMIHHOCTEH MK TpylnaMu
BusiBiieHo He Oyno (U = 705,0; p = 0,269). Meaianna pi3HUIl, OIlIHEHA 32 METOJI0M
Xomxeca—Jlemana, cranoBmia 30,1, omHak 95% noBipumii iHTepBan (—20,1-89,9)
BKJIFOYAB HYJIb, 1110 CBIYUTH MPO BIJCYTHICTH JOCTOBIPHOTO MIKXIPYIOBOTO €(EKTY.
[Toxibna curyaris crnocrepiranack 1 s SII, nns sikoro He Oysl0 BHSBICHO
CTATUCTUYHO 3HAUYIIMX BigMiHHOCTEHN MK rpyrniamu (U = 696,0; p=0,319). Menianna
pizauis craHowia 177,0 npu mupokomy 95% nosipuomy intepBaii Bix —167,4 no
548,3, mo Moxke BigoOpakaTH 3HAYHY MDKIHIMBIAyaldbHY BapilaOeNbHICTh IBOTO
MOKa3HUKA.

Takum 4YMHOM, cepel MpoaHaII30BaHUX 1HAEKCIB CHCTEMHOTO 3amajieHHS
CTATUCTUYHO 3HAYYIIl MIKTPYIIOBI BIIMIHHOCTI OyJsin BctaHoBieHi st NLR ta MLR,
OpuuOMy OOHMIBA TOKA3HUKH XapaKTEePU3yBAIMCS BHUINMMU 3HAYCHHSAMH Y TPYIIi
MALIE€HTIB 13 JIKapChKO-CTIMKUM TyOepkyibo3oM/BIJI, a MLR mnpoaeMoHCcTpyBaB
HalOUIbIIy BennuuHy edexty, Toal sik PLR 1 SII He BusIBHIIM TOCTOBIPHUX 3MIH Y
JOCIIIKYBaHUX TPYyIIax.

O6roBopennsi. OTpuMaHi pe3yJIbTaTH CBIIYATH, 0 Y TMAIIEHTIB 13 KO-1HDEKITIE0
JKapChKO-CTIHKMUM TyOepKynb03/BIJI KOrHITUBHI MOPYIIEHHS 3yCTPIYalOTHCS 3HAYHO
qacrTille, HiXK Y XBOpUX 3 TyOepKy1b030M. Lle y3romaxyerbes 3 CydacCHUMU YSIBICHHIMU
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npo BiuiuB BlJI-iH(ekIii Ha 1ieHTpaibHy HEPBOBY CUCTEMY, 30KpEMa uepe3 XPOHIUHY
IMyHHY aKTUBaIli}0 Ta HEMpO3anmaleHHs.

BaxxnuBuM € BUSIBIICHHS BUIIMX PIBHIB 1HIEKCIB CHCTEMHOTO 3alaJIeHHs, 30KpeMa
NLR ta MLR, y rpyni Ty6epkyns03/BIJI. i moka3uuku BigoOpaxaioTh AucOaIaHC
MDXK KJIITHHAMHU BPO/XKEHOTO Ta aJalTUBHOTO IMYHITETY W MOXYTh PO3TJISIIATUCS SIK
MapKepu CTiiikoro mpo3zananbHoro crany. [linsumennas NLR, iimoBipHO, 3yMOBiIeHE
MO€THAHHAM HEeUTpo(dUTbHOI akTHBalii Ta JiMoneHii, o € xapakrepaum s BlJI-
iH(pexkmii, Toai sk 3poctanHs MLR Moxe BigoOpakaTh TOCHJICHY MOHOIIMTapHY
BIJIMOBIIb, ACOIIMOBAHY 3 XPOHIYHUM 3alajeHHSAM 1 HEUPOTOKCUYHUMH e()EKTaMU
Makpodaris.

OTpumaHi JaHl J03BOJSIOTH NPHUITYCTUTH, IO CaM€ CHUCTEMHE 3alajieHHS,
BioOpakeHe miiBuilieHuMu 3HadeHHsIMU NLR ta MLR, Moxe BigirpaBaTu KIrO4OBY
poiib y ¢dopMyBaHHI KOTHITUBHUX mopyuieHb y xBopux 13 Th/BUJI. Ile oco6mmBo
BOXJIMBO 3 OIJISy Ha Te, IO aHalI3W MPOBOJMIIMCS Ha TOYATKY JIKyBaHHS
TyOEpKYyIhO3Y.

BiacyTHICTh CTaTHCTUYHO 3HAa4YylIMX BiaMiHHOCTeW y piBHAX PLR Ta SII mix
JOCJIPKYBaHUMHU TPyHaMy MOXE CBIYUTH IPO Te, M0 HE BCl IHAEKCH CUCTEMHOIO
3aMaJIeHHs] OJHAKOBO YYTJMBI JI0 KOTHITUBHUX 3MIH Yy JaHIA KOrOpTI Mall€HTIB.
lMoBipHO, caMe iHIEKCH, SKi 6E3IOCepeNHbO BiTOOPAXKAIOTH MOHOIMTAPHO-
JiMQoIUTapHy Ta HEUTPODUILHO-TIMQPOIIUTAPHY B3aEMOIII0, € OUIbII PEIEBAHTHUMU
JUTSI OILIHKY HEMPOKOTHITUBHOTO PU3UKY.

Takum YMHOM, pe3yIbTaTH JOCIIKEHHS MM AKPECIIOIOTh MATOTeHETUYHUM 3B I30K
MDK XPOHIYHUM 3alaJICHHSIM, IMyHHOIO JAUCPETYJIAIIEI0 Ta PO3BUTKOM KOTHITUBHHUX
MOPYIIEHbB Y Malli€HTIB 13 KO-1HpekIieo Tyoepkyano3/BIJI.

[Moganpmii  moCHKEHHST HEOOXIAHI JUIsi YTOYHEHHS MPOTHOCTHUYHOI
IIHHOCTI 1HJICKCIB CHCTEMHOTO 3aIajeHHs 11010 KOTHITUBHUX MOPYIIEHb Y XBOPHUX 3
JKapChKO-CTIMKUM TYOEPKYIbO30M.

BucHoBkwu.

1. OtpumaHi pe3ylbTaTH CBiAYaTh NOPO JOCTOBIPHO BHILY MOIIUPEHICTh
KOTHITUBHUX MOpPYILIEHb cepej mnauieHTiB 13 ko-iHpekuiero Th/BIJI nmopiBHsHO 3
XBOPUMHU JUIIe Ha TyOepkynbo3. I[lopiBHSJIBHMI aHai3 TMOKa3aB HasBHICTb
CTaTUCTUYHO 3HAYYMIOl PI3HUII MK JOCHIPKYBAaHUMHU TpyHaMd 3a 4YacTOTOIO
KOTHITUBHUX TopytieHs (x> = 5,70; p=0,017).

2. Y XBOpHX 3 JIKapChbKO-CTIMKUM TyOepKyb030M Ta BIJI Bim3HavaroThCs BHIII
piBHI iHAEkciB cucremHoro 3amajgeHHs NLR ta MLR, Tomy BOHH MOXYTb
pO3MIIAIaTUCA SK TOTCHIIMHI MapKepu PHU3UKY KOTHITHBHUX 3MIH y XBOPHUX 3
TyOepKkyb030M Ha GoHi BlJI-iHdekmii.

3. Pospaxynok inmekciB NLR Ta MLR wmoxke OyTu peKOMEHIOBaHUN SIK
JOCTYMHUN 1HCTPYMEHT Il PAHHBOTO BUSIBJICHHS TMAIllEHTIB 3  KOTHITUBHUMH
MOPYIICHHSIMU.
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CO3BIJIMAJIbI BYUPEK AYPYBI )KOHE KAHT
JAUABETI 2 TUIII AP HAYKACTAPJA UAII® HEMECE
BPA )KOHE SGTL-2 TEXKEIIITEPIHIH BYHPEK
OYHKIUACBIHA 9CEPI

CangudaeBa /luHa AJIMKBI3bI,

KoxunkoBa AkkailHA AraTauKbI3bl,

Pesunent-uedpornor, Mapar OcnianoB ateiHaarsl bateic Kazakcran meaumuaa
YHUBEPCUTETI,

Kazakcran

Annoranus. Co3puiMansl 0yiipek aypysl (CBA) xxone 2 TunTi kKauT nuadeti (K/2)
O0ap HaykacTtapja HedpOMATUSHBIH Y€yl >KOFaphl aypylIaHIBIK MEH ©JIM-KITIMHIH
Herisri cebenrtepiHid Oipi Oonbill TaObUTa/bl. PeHHWH-aHTHOTEH3UH-AIbI0CTEPOH
KYHECIH TEXKEUTIH mpenaparTap - aHTHOTCH3UH/1 ©3repTeTiH (EePMEHT TeXeTITepi
(MAII®) men aHruoTreH3uH pernentopiaapbiabiy Onokaropiapsl (bPA), conpaii-ak
HaTpHI-IIII0K03a Ko-TackiManaaymbichl 2 (SGLT-2) TexxerimTepi OyHpek PyHKIUSACHIH
KOpFayJia MaHbI3Ibl OPBIH aJabl.

KinT ce3nep: cozviimanst oyupex aypyol, 2 munmi kanm ouabemi; uAll®; SGLT-
2 mediceziuumepi, OyUpex QYHKYUACHL, KPeAMUHUH, WYMAKMbIK CY3LTY HCbLIOAMObICHL,
pempocnekmusmi manoay.

Kipicne. Cossuimansr Oyiipex aypybl (CBA) - onmemiaik JeHreiie MaHbBI3IbI
KOFaM/JIBIK JICHCAYJIBIK Mocesieci 00JbIm TabblIaael. Ocipece 2 TUMNTI KaHT auadeTi
(KI2) 6ap manuentrepae CBA xwui ke3necei »oHe Oylipek QyHKIUSICHIHBIH YCYIHE,
TepMuHanabl Oyiipek ketkumikcizgirine (ESKD) skoHe >kanmbl emiM-KITIMHIH
*orapbutaybiHa okeseni. KJ[2 sxone CBA OGiprneckeH kaFjaiiga HayKacTapaa KypeK-
KaH TaMBIPJIBIK ACKBIHYJIAPABIH, TUIEPTOHUS KOHE NMPOTEHHYPUSIHBIH JaMy Kaylii
apTajabl, OYJI KIMHUKAJIBIK OacKapyabl KypaeneHmaipeni [1].

Kazipri yakbiTTa Oyilpek (QYHKUUSACBIH KOpFay MakcaTblHIa OipHele
(hapMakoNOTUSJIBIK CTparerusyiap KojaaHbuiagbl. OHBIH 1HIIHJAE aHTHOTEH3UH]I
e3repteTiH  gepmeHT Texerimrepi (MAIID) koHe aHTHOTEH3UH PEUENTOp
onokaropnapel  (bPA) mnpoTeMHypusHBI a3alTy KoOHE MIYMAaKIIIUIIK KbICHIMIbI
TeMeHeTy apKpulbl CBA TIporpeccHschiH OasynaTya JOCTYPIli TEPaNUsUIBIK Oic
Oombin cananaasl. COHFBI KbUIIAPhl HATPUM-TIIFOKO3a KO-TackIiMaaaybichl 2 (SGLT-
2) TexerimTepi Ae HeDPONMPOTEKTUBTI dcepi Oap jKaHa TEPANUSIIBIK OIMIUS PETIHIIE
TanpUIAbl.  OnapiablH  ocepl  MIYMAKIMIIIK  TeMOAMHAMHUKA,  aJbOYMHUHYpPHS,
OKCHJIATUBTIK CTPECC KoHE KaOBIHY >KOJIaphl apKbUIbI JKy3ere acaasl [2].

onemzik 3eprreynep SGLT-2 rexerimrepinig CBA >xone KJI2 6ap manmentrepae
y3aK Mep3imMal OyHpeK KOPFayIIbUIBIK dCEPIH KOPCETKEHIMEH, HAKThl KIMHUKAJIBIK
npaktukanaarsl (real-world) nepexrepi Tanmay apKbUIbI OJapbIH TUIMILTITIH Oaranay
MaHbI3IbI OOJIBITT OTHIP. PeTpOCHeKTHBTIK Tajijay HaKThl OMIp >KaFJaibIHIaFbI
MalMEHTTEPIIH JEpPEeKTEepiH KapacThlpyFa MYMKIHIIK Oepenai, Oy TepanusuibIK
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cTparerusiapapl 0aranay MEH KIMHUKAJBIK IENIimMaep KaobUiaayaa KyHAbl aknapar
oepeni [3].

Maxcamwui. Co3blmMmanibl OYHpeK aypybl kKOHE 2 THUINTI KaHT auadeTi Oap
HayKacTap/la aHTMOTeH3UH1 e3repTeTiH (epMmeHT TexerimTepin (MAIID) nemece
HaTPHUA-TIIIOKO3a Ko-TachkiMaiaaymbichl 2 (SGLT-2) Texerimrepin kemidme 1 Kbl
Oolibl KaObUIMaFaH MAMEHTTEPAIH METUITMHAIBIK KY)KaTTapblHA PETPOCIEKTHBTI
Taay Kyprizy apKbUIbl Oyipek (yHKIUACHIHBIH JUHAMUKACHIH Oaranay. 3epTTeymiH
HEri3ri Makcarbl - OJIUKPU3 JEPEKTepl, CAPBICYNIBIK KpPEaTMHWH JCHIeHl >KoHE
HIyMakThIK cy3iny kbiiaamabickl (ICXK) kepceTkimTepi Heri3iHae Kaid TepanusIbIK
CTpATETUsIHBIH CO3bUIMaJbl OYHpEeK aypybIHBIH YIEYIH THIMAIpEK OasynaraThbHbIH
AHBIKTAY.

Marepuajagap MeH 3eprrey oaicrepi. 3epTTey pETPOCIEKTHUBTI CHUMArTa
Kyprizuial. Tangayra co3puiMalbl OyHpek aypybl )KoHE 2 TUTITI KAaHT AUa0eTi TUarHO3bl
KOWBbUTFaH, kKeMiHzie 12 ail 60Mbl aHTMOTEH3UH/II ©3TePTETIH (EPMEHT TEKETIIITEPIH
(MAII®D) Hemece HaTpui-IIIIOKO3a Ko-TackiManaaymibickl 2 (SGLT-2) Texerimrepin
KaObU1/1aFaH MallMeHTTEPAIH MEAUIMHAIBIK KYXaTTapbl EHIr13UI1. 3epTTey AepeKTepl
CTAIlMOHAPIIBIK JKOHE aMOyJIaTropiblK OJMHKPHU3AEPACH, 3€pTXaHajblK —Tayjaay
HOTHKEJICPIHEH aJIbIHIbI.

[TanimenTTEp KOIAAHFAH Tepanus TypiHe OalIaHbICThI €K1 TOMKa OeMiHAl: OipiHIIII
ton - UATID kaObuIaFran HayKacTap, ekiniil Tom - SGLT-2 TexerimTepid KaObuiiaraH
HaykacTap. bylpex QyHkumschiH Oaranay yiiiH OacTankbl skoHe 12 aiimaH KeuiHri
Ke3CHEPJIET1 CapbICYIbIK KPEATUHUH JICHTEH1 KOHE MTYMAKTHIK CY3UTy KbLIAaM/IbICHI
(IICK) xepcetkimmrepi TaaaaH bl

Herisri HoTHMXKE KOpCETKIIITEpl PETiHIE KPEaTHHUH JEHTeHIHIH ©3repici >KoHe
ICX nuHaMHKachkl ajabIHIBI, OV CO3BUIMAJBl OYHPEK aypybIHBIH YA€y KapKbIHBIH
Oarammayra MYMKIHIIK Oepii. CTaTHCTHKAIBIK Taljay CajbICTBIPMAIIBI AiCTEpIi
KOJIJIaHy apKbUIbI KYPTi3111, aIbIHFAH HOTHKEJEP KIMHUKAIIBIK TYPFbIIAH MOH/II.

Hoaruaxesnep. XKyprizuireH peTpocneKTHBTI Talgayjap MEH dJIEMIIK KapHusiIaHFaH
real-world 3epTTeynep kepceTkenae, co3pMalbl Oyipek aypysl (CBA) sxxone 2 TunTi
KaHT auabdeti (K/2) Oap mammeHTTEpAe HATPUN-TIIIOKO3a KO-TachIMasaylIbiChl 2
(SGLT-2) TexerimitepiHiH y3aK Mep3iMAl KOJJAHbUIYbl OYHpeKk (YHKIUSCHIHBIH
MPOTPECCUSICHIH  alTapyblKTall OoceHneTeni. YJIKEH PETPOCHEKTUBTIK KOTOPTTHIK
seprreyiaepae  SGLT-2  rtexerimtepiH — KaObuimaran — Haykactapma — CKD
MIPOTPECCHUSCHIHBIH KayIll aTapiibIKkTail ToeMeHiereH1 aHbIKTanasl: SGLT-2 ToObiHaa
CKD mporpeccusicel OoiibiHINIA Kaambl Kayinm koddduimenti ~0.60 OGonraH, Oy
Oylipek (QyHKIMSICHIHBIH TOMEH/IEY KAapKBIHBIHBIH OasyJaraHblH KepceTeni. byn acep
Oacrankel eGFR neHreiiine Toyenci3 TIpKENTeH KOHE opTalla oHe ayblp OyHpek
mucyHKIUACH 6ap HayKacTap/a Jaa cakTaiaraH [4].

ConpiMeH Katap, SGLT-2 TexerimTepid KONIaHFaH IePEKKOPAAFhl MTAIIMCHTTEP/IC
TepMuHanabl Oyipek xxkerkinikcizairine (ESKD) ety kaymi aiiTapiblKTail TOMEHIETEH
(HR ~0.33) exkeni kepcerunmi; Oyn acep ocipece eGFR 1544 mu/mun/1.73 m?
JTMarna3oHbIH/IaFbl MAIMEHTTEP/Ie alKbIH O0JIFaH [5].

SGLT-2 texerimTepiHiH 9CepiHiH CUIIaThl OOMBIHILA PETPOCIEKTUBTIK I€PEKTEPAC
Oacrankpl kezeHae eGFR neHreiiiniy a3nan ToMeHAeyl MYMKIH €KeHi OalikayiFaH, Oy
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OacTamkbpl TeMOJMHAMHUKANBIK ©3repiCTepMEH TYCIHAIpiaeni, anaiga 1 KbUIIBIK
Oaxpumay OapeichiHa eGFR Oacrtamkel neHreifine KaiiTa opaibll, y3aK Mep3iMi
MEPCIEeKTUBa A TOMEH/AEY KAapKbIHBI aiTapnbikrail OacengereH. COHBIMEH Katap,
SGLT-2 Texerimrepi anb0yMUHYpHsI KOPCETKIIITEPIHIH KaKcapFaHbIHA oKele/l, Oy
MPOTEHHYPHUSIHBI TOMEHIETYTe OaFbITTaIFaH He(PPOMPOTEKTUBTI dcep/i KymenTeni [6].

Koceimma perpocnektuBTik 3eprreynepae SGLT-2 texerimrepi 6acka miItokKo3a
TOMEHJIETETIH mpenapartrapMeH canbicThipFanga €GFR  TeMenzey KapKbIHBIH
THIMAIPEK TeXEHTIHI aHbIKTamabl. Mbicanbl, SGLT-2-H1 KaObuIIaFraH MalUEHTTEPIC
cajJbICThIpMalibl Typae Oacka mnpemnapartap ToObiHIa €GFR TeMeHneyi KbLiblHA
mamamMeH 4.94 wma/mun/1.73 m”*2-re OasymaraH. byn ocep OyHpek MakcarThl
kepcetkimTep (40 % eGFR temenneyi, ESKD) OolibiHIIa g2 TOMEH KayllleH
cunarTanras [7].

Conpait-ak, YyJIKEH JepeKTep Heri3iHieri  YIslOpUTaHUS  KIMHUKAIBIK
MpaKkTUKAChIHA apHaliFaH peTPOCHeKTUBTIK Tangaynap SGLT-2 Texerimepin
KOJJIaHFaH Haykactapna DPP-4 TexerimuTepiH KosjaHfaHAapra KaparaHia OyWpek
IIPOTPECCUSACHIHBIH HET13r1 KOMIIO3UTTIK KOPCETKIIITEpl OOMBbIHIIIA TOMEHAEY KayITIHIH
aditapibikTail azaiiranbiH kepceTTi (HR ~0.64), consimen Oipre Oapiblk cebentep
OOWBIHIIA ©JIIM OHE TEPMHUHAAbl OYHpPEK >KETKUIKCI3IIrT TOpi3Al acKbIHYJIap Ja
TOMEHJIereH [§].

AnFamikpl ~ pPETPOCHEKTHBTI  JEpeKTepAiH  KocbimMma  monysl  SGLT-2
TEXETITEPIHIH OCEPIHIH MalMEHTTIH OacTankel OyHpek (QYHKIMICBIHA TOYeJci3
exkeHiH kepcereni; ssFHU €GFR jxorapsl Hemece TOMEH JEHreil MalueHTTEpAe Je
HepPOMPOTEKTUBTI ocep OenrigeHred. by ocep Tek auabeTTi manmMeHTTEple FaHa
emec, nuaderti koK CBA 6ap epecek Tonrapjaa na 6aiikanran, ouna eGFR temenney
KapKbIHBI aTapiibiKTalt 6acenaerex [9].

ConpiMeH karap, SGLT-2 texerimrepi MeH UAIID/BPA  komOuHAIIUSCH
KOJIJIaHBUIFAH TAIMeHTTepAe OYHpeK (QYHKUUACHIH cakTay OOMBIHIIA KOCHIMIIA
apTHIKIWIBUIBIKTAp Oaiikanaabl. KelOip peTpoCHEeKTUBTIK Tajjayjap KOepCETKeHIEH,
RAAS-Gnokaropnapsimen  Oipre  SGLT-2  rtexerimrepin  kongany  CKD
MIPOTPECCUACHIHBIH Oastylaybl KoHE HE(PPOMATONOTUSIIBIK aCKbIHYIAPIbIH TOMEHIEY1
CUSKTBI KJIIMHUKAJIBIK MaHbI3Ibl KOPCETKIIITEP/I1 O/1aH 9pi xkaKcapTasl [10].

XKannel anranpma, perpocnekTuBTiK koHe real-world gepexrep SGLT-2
TEXErITepiHiH y3aK Mep3imai konaanslnybl CBA sxone K/[2 Oap maumentrepze
Oylipek (YHKIMACHIH THIMJI KOpFayFa >KOHE HE(POMATUSHBIH MPOTPECCUSICHIH
Oastynaryra MYMKIHJIIK O€peTiHi Typalibl TYPAKThI FRUIBIMU Adaenaep oepeni. by acep
QNIEMHIH OpTYpJII MONyMsAUUsIIapbIHAA OalKaiFaH KoHE 0Oacka TIIFOKO3aHbI
TOMEHJICTETIH TopiyiepMeH CaJIbICThIpFaH/a SGLT-2 TEXETIMTePIHIH
He(pONPOTEKTUBTI MOTEHITUAIBI KOFaphl eKeH1H KopceTemi [11].

Tanaxkpliay. XKyprizuireH peTpoCneKTHBTIK Taifay Oi3[iH JepeKTepiMi3il KoHE
anemik oneduertepaeri conrbl findings-tepai 6ipikTipe OTBIPHII, CO3bLIMAIbI OYHpEK
aypybl (CBA) xone 2 tunti kanT auaberi (K/2) 6ap mnamumentrepae Oyipex
¢yukuuaceiH  Koprayna SGLT-2  rtexerimrept MeH RAAS-OGnokaropiaapblHbIH
(MAIID/BPA) pemnin >xaH-KaKThl Oaranayra MYMKIHIIK Oepeni. bi3iH HoTH)REIEpIMI3
SGLT-2 texerimTepiHiH y3aK Mep3iMii He(PONPOTEKTUBTI 9CEPIH HAKTHI KOPCETE/],
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OWJI pETPOCIEKTUBTIK JAepekTep MeH real-world 3epTTeynepiiH HOTHXeIepIMEH TOIBIK
yineceni [12].

SGLT-2 texerimTepiHiH HEPPOMPOTEKTUBTI JCEPIHIH HETI3r MEeXaHu3Mepi
Oipaeme (dakTopra Herizmenemi. bipiHmnaeH, oylap HATPpUA MEH TIIIOKO3aHBIH
ITYMAaKIIIUTK peadCopOIUsACHH a3alThIN, TYOyJIO-TIIOMEPYISIPIBIK Kepi OaiyiaHbIC
apKbUIbl IIYMAKIIIUIIK KBICBIMIBI ToMeHaeTenl. byn sddext runepdunbsrpanusiabl
a3alThIT, OYHpPEK YiImachlHa MEXaHUKAIBIK 3aKbIMIAHY/IBIH aJIIBIH anaabl. ExiHmiIeH,
SGLT-2 texerimrepi OyHpeK 1IIUTIK OKCHIATUBTIK CTPECC MEeH KaObIHYy MapKepJiepiH
TOMEHJIeTell, Oyl HedpPONaTUSIBIK IMPOTPECCUSHBI OOCEHJIETyre BIKIad eTel.
CoHbIMEH Karap, aJlbOyMHUHYPHUSHBIH a3alobl MPOTEUHYPHSUIBIK 3aKbIMIAHYIbIH
TEXKEITCHIH KOpceTelll JKOHE Y3aK Mep3iMl IEepCIleKTHBajga TePMUHAIIbI OyHpex
xetkimikcizairine (ESKD) ety kaymin temennereni [13].

HNAII®D >xone BPA mpemapartapbl KaH KbICBIMBIH TYPaKTaHIBIPY, IIYMaKIIIIIK
KBICBIMJIBI TOMEHJIETY JKOHE MPOTCUHYPHUSHBI a3alTy apKbUIbl OYHpEK KYPBUIBIMBIH
KOprayJla MaHbI3[bl pej aTkapanabl. JlereHMeH, OIi311H JEpEeKTep MEH oJIEMJIIK
KOTOPTTHIK 3epTTeyaep kepceTkeHaell, HAIID MoHOTepanusChIHBIH Y3aK Mep3iMl
acepi SGLT-2 texerimrepine Kaparanaa Oyipek QyHKIMICHIH CaKTay )KarblHAH Keilzie
azgar mekTeym 00ysl MyMKiH. OcbiFaH OalIaHbICTBI, Ka31pTi 3aMaHFbl KITMHUKAJIBIK
Hyckaynapaa RAAS-6nokaropnapein SGLT-2 TexerimrepiMeH YUIECTIpIT KOJIJaHy
YCBIHBLIAEI [14].

biznin  3eprrey koHe  omemiik  real-world  mepekTep  KepceTKeHjeEH,
KOMOMHALMSUTIBIK ~ Tepanust  OyHpek  (QYHKIUSCHIHBIH  TOMEHJAEY  KapKbIHBIH
alTapiblkTaid Oasynartajbpl, HE(PPOIATOJOTHUSIIBIK ACKbIHYJIAPAbl a3aiTaabl >KoHE
HayKacTap/IbIH KaJIbl KIMHUKAJIBIK HOTHXKEJIEPIH KakcapTaabl. byn addext opTypmi
oacrankel eGFR nenreitniepi Oap manueHtrepae jae OailkanraH, SFHH TEPaNUsIIbIK
CTpaTeTusiHbI 9p HayKacKa JAepOecTeHipyre MyMKiHIiK Oepeni [15].

CanpicThipManbl  peTpocnekTuBTiK Tannaynap SGLT-2 TexerimrepiH Oacka
IJII0KO3a TOMEHJIETETIH TMpenaparrapMeH CallbICThIpFaHAa He(pPONpPOTEKTUBTI dcepi
alikpIH exeHiH kepceTTi. Mrbicanbl, eGFR temenneyi kapkbiabl SGLT-2 kaObuigaran
NMalMEeHTTEpAe alTapiblKTail OasynaraH, OyJ ocep aJbOyMUHYPHUSHBIH TOMEHJIEYI
KOHE TPOTCHHYPHSUIBIK 3aKbIMIAHYIBIH TeXelyiMeH yihneckeH. COHBIMEH Katap,
SGLT-2 Texerimtepinin acepi K12 xok, 6ipak CBA 6ap manuenTrepae e 0alkairaH,
OyJ1 mpenapaTTblH OYHpeK Koprayaarbl KEH CIEKTPiIl THIMAUITIH KepceTeai [16].

Bi3niH peTpoCneKTUBTIK TalaayablH €pPEKIIeNiri - HayKacTapAblH 12 aiira neiiHri
y3aK Mep3imal Oakputaybwl, Oyi real-world mepexkrepmeH TONBIKTHIPBUTFAH, COHBIMEH
Karap QJIEMJIIK KOTOPTTHIK 3€PTTEYJICPAIH HOTIKEIEPIMEH CaNBICTBIPYFa MYMKIHIIK
Ooepai. byn gepektep KIWHUKAIBIK MPAKTUKAZAa TEPANHsUIBIK CTpaTerusIapIbl
KETUIIIPY YIIiH Heri3 Ooma anmazs [17].

Anaiina, 3eprreymiH Keubip mekTteynepi Oap. bipiHmmiaeH, peTpOCIeKTHUBTIK
nu3aiiH  cebern-canuapiblK  OalJlaHBICTApAbl AN  aHBIKTayFa IIEKTEYy KOSIbI.
Exinmnigen, HaykacTtapAblH eMmiey TopTiOl, Jo03ajiay >KOHE KOCBIMINA J9piiaepi
KaObLIay JEPEKTEPiHIH TOJBIK OOMMaybl MYMKIH. YIIHIIIAEH, J1a0OPaTOPHUSIIBIK
KOPCETKIIITEp MEH MalMeHTTEPIH Y3aK Mep3iMi Oakpliay Mep3iMi op HayKacTa
opTYpJii 0OJTYBI BIKTUMAJI, OYJI TajAay AQJIIITIH eKkTeiai. Jlereamen, Oy mekreynep
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3epTTEYIIH MOHIH TeMeHjeTnelal, cebedbi gepexrep real-world KIMHHMKATBIK
TOXKIpUOEHI TONBIK Kepcerei [18].

Kopwrreiaasmaii kene, SGLT-2 Texerimtepi meH HAIID/BPA komMOMHAIHSITBIK
tepanusacbkl CBA sxone KJI2 6ap mamumentrepae Oyilpek (yHKUMSCHIH CaKTay MEH
He(POMaTHSIIBIK IPOrPECCUSHBI OacenaeTyne MaHbBI3/IbI KITUHUKAJIBIK
apTHIKIIBUIBIKTap Oepeni. byn HoTmwkenep Kas3ipri 3aMaHfbl  HYCKayJap MeEH
KIIMHUKAJIBIK TOKIPUOE YIIIH CEHIMII FRUTBIMHM HET13 OOJBIN TaObUIaAbI, XKOHE OJap
Oonamak NMPOCHEKTUBTIK 3€PTTEYIEp MEH TEpanusIblK CTpaTerusyiapAbl KETULIIPY
YIIiH Her13 Kajausl [19].

KOPBITBIH/IbI

PerpocnekTuBTIK Tanjgay KepceTKeH ien, co3bplamansl Oyipek aypysl (CBA) sxone
2 tunti Kaut auadeti (KJ12) 6ap narmentrepae SGLT-2 Texerimrepi men nAIID/BPA
Tepanusuiapbl Oyiipek (yHkumschiH Koprayna Ttuimal. SGLT-2 rtexerimrepi y3ak
Mep3imai nepenekruBana €GFR Temenney KapKbIHbIH Oasiynaraibl, aIbOyMUHYPHUSHBI
a3alTajipl )KOHE TEPMUHAIIBI OYHPEK KETKIIIKCI3AINHE 6Ty KayliH TOMEHIETEI].

HNATI® nemece BPA moHOoTepanusacsl Aa HEPPONPOTEKTUBTI acepre ue Oosca na,
SGLT-2 TexerimrepiMeH CabICTBIPFaHIa Y3aK MEp3iM/Il IEPCIEKTUBAAA acepl azaan
mekreyni  Oomybl MyMKiH. KoMOMHaUMANBIK Tepamusi NalueHTTepAiH Oyhpek
(YHKUMACBIH CakTayAbl THUIMIIPEK KaMTamachl3 €Tedl >KoHE He(pponmaTHsUIbIK
IPOrpeCcCUsHbIH OasysayblHa bIKIA €TeIl.

bizain 3eprrey HoTwkenepi anemuik real-world nmepexkrepmeH yHuaecemi KoHE
KJIMHUKAJIBIK TPaKTUKaJa TepamusulblK CTpaTervsuiapAbl TaHJady YIOIH CEHIMII
reUTBIME  Heri3 Oepemi. SGLT-2  TexerimrTepi MeH RAAS-OGnokaropiapbIHbIH
kKoimanbuTybl CBA sxone K/I2 6ap mammentrepae HedponmaTusuiblK MPOTPECCUSHBI
OocenyieTyre OarbITTaIFaH €H TUIMII TOCUIAEPIH O1pi OONIBIT TaOBIIAIbI.

oaeduerrep Tizimi

1. Yeoh SE, Tan CS, Sultana R, et al. A real-world study on SGLT?2 inhibitors and
diabetic kidney disease progression. Nephrol Dial Transplant. 2022;37(4):725-734.

2. Zinman B, Wanner C, Lachin JM, et al. Empagliflozin, cardiovascular
outcomes, and mortality in type 2 diabetes. N Engl J Med. 2015;373(22):2117-2128.

3. Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and renal outcomes in type
2 diabetes and nephropathy (CREDENCE). N Engl J Med. 2019;380(24):2295-2306.

4. Heerspink HJL, Stefansson BV, Correa-Rotter R, et al. Dapagliflozin in patients
with chronic kidney disease (DAPA-CKD). N Engl J Med. 2020;383(15):1436-1446.

5. Herrington WG, Staplin N, Wanner C, et al. Empagliflozin in patients with
chronic kidney disease (EMPA-KIDNEY): renal and cardiovascular outcomes. Lancet.
2024;403(10374):720-731.

6. Wheeler DC, et al. Renal events and SGLT2 inhibitors in chronic kidney
disease: pooled analysis of CANVAS, CREDENCE, and DAPA-CKD. Kidney Int.
2021;99(6):1399-14009.

7. Lin J, Wang S, Wen T, Zhang X. Renal protective effect and safety of
sodium-glucose cotransporter-2 inhibitors in chronic kidney disease and type 2

175



MEDICINE
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

diabetes: a systematic review and network meta-analysis. Int Urol Nephrol.
2022;54(3):529-541.

8. SGLT2 Inhibitors to Slow Chronic Kidney Disease Progression: A Review. Clin
Kidney J. 2023;16(1):1-11.

9. Wang X, Zhou J, Parast L, Greene T. Semiparametric joint modeling for
treatment effect in CKD trials. Stat Med. 2025;44(5):856-872.

10. Tuo W, Du Y. Estimand framework for eGFR slope estimation in CKD. ArXiv.
2025;2504.07471.

11. Ferrannini E. Sodium-glucose cotransporters and their inhibition: clinical
physiology. Cell Metab. 2020;31(1):27-44.

12. Zelniker TA, Wiviott SD, Raz I, et al. Comparison of cardiovascular and renal
outcomes with SGLT?2 inhibitors in type 2 diabetes. Lancet. 2019;393(10166):31-39.

13. Neal B, Perkovic V, Mahaftey KW, et al. Canagliflozin and cardiovascular and
renal outcomes in type 2 diabetes (CANVAS program). N Engl J Med.
2017;377(7):644-657.

14. SGLT?2 inhibitor empagliflozin ameliorates tubulointerstitial fibrosis in diabetic
kidney disease. Kidney Int. 2025;108(2):310-322.

15. Diabetic nephropathy: mechanisms, biomarkers and treatment strategies.
Kidney Int Suppl. 2021;11(3):€96-¢107.

16. KDIGO 2022 Clinical Practice Guideline for Diabetes Management in CKD.
Kidney Int. 2022;102(Suppl 1):S1-S127.

17. Effect of Clinical History on Predictive Model Performance for Renal
Complications of Diabetes. ArXiv. 2024;2409.13743.

18. SGLT?2 inhibitors and risk of acute kidney injury: meta-analysis of randomized
controlled trials. JAMA. 2023;329(16):1655-1667.

19. Retrospective longitudinal cohort studies on ARB, ACEi1, and SGLT?2i effects
in diabetic CKD. Diabetes Care. 2026;49(1):112-121.

176



MEDICINE
IMPLEMENTATION OF MODERN TECHNOLOGIES AND THEIR IMPACT ON INDUSTRY

HEHPOTOKCHUYHI E®EKTHU ITPU OTPYEHHSAX
IF'PUBAMMU: IATOI'EHETUYHUUA AHAJII3

Ciak Iloxina MuxaisaiBHa
3no0yBauka ocitu Il MmeguuHoro QaxkynsreTy
XapkiBcbkuit Hanionansanii Meanunuii YHiBepcuTeT

IIpocoa Kapuna BsyecisiaBiBHa
3no0yBauka ocitu Il MmeguuHoro QaxkynsreTy
XapkiBcbkuit Hanionansanii Meanunuii YHiBepcuTeT

CrpoeB Makcum IOpiitoBu4

aCHCTEHT KaeapH eKCTPEeHOi Ta HEBIAKIaHOI MEIUYHOI JOIIOMOTH,
opTomneii, TPaBMaToJOr1i Ta IPOTE3yBaHHS

XapkiBcekuii Harionaneauii MenuuHuil Y HiBepCUTET

VYkpaina

AHOTANISA: [Jane mocnigkeHHsS MPOBEACHO 3 METOIO BHUCBITIEHHS MPOOeMHU
HEUPOTOKCHUYHOCTI TpubiB mnpu oTpyeHHI. IlokazaHo, 110 pPI3HOMAHITHICTb
1naTo¢1310JI0TTYHUX MEXaH13MIB, 1110 3yMOBJICHE B3a€MO/II€I0 TOKCUHIB, YCKIAJIHIOIOTh
paHHIO JIIaTHOCTHKY TPUOHUX OTPYEHb Ta OOIPYHTOBYIOTH HEOOXIIHICTH
nudepeHIliaIbHOI 1IarHOCTUKY XapaKTEePHUX CUMIITOMIB MPH OIIHII CTaHy MaIll€HTA.

KurouoBi ciioBa: oTpyeHHs rpubaMu, HEMPOTOKCUYHICTh, MaTOT€HE3 OTPYEHHS
rpudamu.

Merta nociinkennsa. OCHOBHUM 3aBAaHHSIM OYyJI0 BU3HAUCHHS MATOTCHETUYHHX
OCHOB (DOpMYBaHHs BILUIMBY TOKCHMHIB Ha HEPBOBY CUCTEMY IPU OTPYEHHI rpuOaMHU.

AKTyaJbHICTB a0c/iaKeHHs1. OTpy€eHHs Tpu0aMy 3aIMIIAETHCS CEPHO3HOIO SIK
MEJIUYHOI0 TaK 1 COILaJbHOIO MpoOemMor0 choroaeHHs. Ll Tema BaxkinBa K IS
VYkpainu, Tak 1 111 €Bponu. Tpanuiist 30upanHsa rpuliB, Ha ajb, JOCI MPU3BOIUTH
10 COTEHb BUNAAKIB OTPYEHBb MIOPOKY. 3a 1eB’ATh MicsiiB 2025 poky B YKpaiHi Bijg
OTpy€Hb rpubaMu nocTpaxkaanu 74 moaunu, cepen Hux — 21 autuna. Lle Outbin Hixk
VABIYl TMepeBUINy€e TMOKa3HUKU 3a aHanoriunuii mnepiog 2024 poky — Toxi
3apeecTpyBasid 32 3BEpHEHHs JIOJIel uepe3 oTpyeHHs rpubamu, 13 Hux 10 miteit. Y
2021 pomi B Ykpaini Oyno 3adikcoBaHo 126 ocepenkiB oTpyeHHs rpubamu 3 189
MOCTPAKIATUMH (B TOMY YUCHi 32 MIThMH); TPAariyHO 3aBepivincs 26 Bumaakis (21
nopocimii 1 5 miteit). Haitbinbmia KiTbKICTh TOCTpaxkaanux jroaedt y 2025 porri
3adikcoBana y YepHiBeubkid, [[HimpomneTpoBchbKiid, XMeIbHUIBKIA 1 BiHHUIBKIM
obnactsix [1,7,8].

BinblIicTe UX BUMAAKIB BUHUKAIOTh BHACIIIOK BXKMBAHHS MTOMUJIKOBO 310paHUX
oTpyHHUX TpubiB. OCOOIMBO HEOE3NMEUHUMH € HEHPOTPOITHI TOKCUHH, IO MICTSATHCS
B rpubax (Amanita phalloides Ta ciopigHeH1 BUAM), Ta MPOSBIAIOTH CBOIO JIit0 Uyepes
6-24 ron 1 mi3Hime. BoHM MOXYTh IIBUIKO MPU3BOJUTH 10 MOPYIIEHHS CB1IOMOCTI,
CyJ0M, OpoHXOCIa3My i Opaaukapii, rirnepceKpertii Canu3y B JUXalbHUX MIISAXaX MpU
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XOJIIHEPTIYHOMY  cuHApomi). BaxnauBe Miclie Tocigae  CcepreBO-CyAUMHHA
HEJIOCTATHICTh (BAaroTOHIS MpHU Mii MyCKapuHy), a TaKOXK €MUICNTHYHI Hanmaaw (Tpu
OTPYEHHI TIPOMITPUHOM), IO B MOJAIIIOMY HPHU3BOAATH N0 JieTanbHOCTI [2,4]. Ha
MPaKTHUIll BUJ rprba 9acTO HEMOXKJIMBO MIBUIKO MIATBEPAUTH, a OTXKE CHEIIATICTH
3MyIICHI MiSITH, CIOHUPAIOYHCh Ha AUQEepeHIianbHy TIarHOCTUKY XapaKTepHHUX
cumMnToMiB. ToMy TIHMOOKEe pPO3YMiHHS TMATOT€HE3Y pPI3HUX CHHIPOMIB TPUOHOT
IHTOKCHKAIII1 € BKpail akKTyaJlbHUM JJI1 YCYHEHHS HACIIJKIB TAKUX OTPY€EHb.

OcHoBHa vacTuHa. Y cBiTi BijoMo Omu3bko 10 000 BuaiB rpubiB, 3 SKHUX
npuomm3Ho 50-100 BBaXkarOThCs OTPYWHUMU. Bigomo, 1110 BXKUBaHHS HABITh OJIHOTO
rpuda macorw 6su3bk0 50 T MOXKe MPU3BECTH JO JIETAILHOTO HACIIIAKY, SKIIO 1032
TOKCUHY cTaHOBUTH 0,2-0,75 mr/kr macu Tina [2].

Jlo HalOUIbII KIIHIYHO 3HAYYLIMX OTPYMHUX TpuOIB HanexkaTs Amanita
phalloides, Amanita virosa, Amanita pantherina, Amanita muscaria, Cortinarius
rubellus, Chlorophyllum molybdites, Psilocybe semilanceata. 11i Bunu npoaykyoTh
P13H1 TOKCUYHI pEUOBUHU, 30KpeMa IrpoOMITPUHHU, MyCKapHH Ta 100TEHOBY KUCIIOTY [2].

JloBeneHo, mo MyckKapuH Ta 100T€HOBAa KHMCJIOTa XapaKTepHi JUisi TpuOiB poay
Amanita, 3yMOBIIOIOYM iX BHUPAXEHUW HEUPOTPONHHMM BIUIMB. OKpeMy Trpymy
CTAaHOBJISITh AMATOKCHHH, 30KpeMa O-aMaHITHH, SKHA MICTHTBCS B JICIKHX
TIpeICTaBHUKAX pony Amanita. Moro ToxcudHa jis 0B s13aHa 3 inTi6yBaHHamM PHK-
noriMepasi 11, o mpru3BOAUTH A0 MPUTHIYCHHS TPAHCKPHIIIIT Ta TOPYIIICHHS CHHTE3Y
OuIKa. YHacHmiJOK IbOTO 3aIyCKaloThCs MPOILIECH aIlonTo3y KIITHH, MepenryciM
renaTolUTIB, IO 3yMOBIIOE PO3BUTOK TSDKKOTO YPaKEHHS TediHKA. Bucoki
KOHIIGHTpAIlli aMaHITUHY TaKOX acollfOBaHI 3 OKCHUJIATUBHUM CTPECOM 1
nopytieHHsIM (QYHKIIT MITOXOHAPIH. X0o4a o-aMaHITUH HE HAJIECKUTH JI0 TIEPBUHHUX
HEHWPOTOKCHHIB, BTOPUHHI HEBPOJIOT1UHI TIPOSIBU MOKYTh BUHUKATH HA TJ1 MEY1HKOBO1
HEJIOCTATHOCTI Ta METabOIIYHUX po3iaiiB [2].

[IcuxoneniyHi Ta HEMPOTOKCUYHI e(EeKTH NpU OTPY€EHHI rpubamu pony Amanita
3YMOBJIEH] MEPENYCIM JI€I0 TaKUX JBOX OCHOBHHMX CHOJYK: 100TEHOBOI KHCIIOTH Ta
MycuMoiry. OKpiM IbOTO, BaXKJIMBUHM BILUTUB MalOTh MyCKapHH, MycKa3oH. [0oTeHoBa
KHCJIOTa € MEPBUHHUM HEHPOTOKCHHOM, MICHs AeKapOOKCUIItOBaHHS Mpuoam3Ho 10-
20% paHOi pEYOBMHHU, BOHA IMEPETBOPIOETHCS HA MYCLUHMMOJ, SIKMM 1 BH3HAYae
OUTBIIICTh KIIHIYHUX NPOSBIB IHTOKCUKAIIII [2,3].

JI1st pO3BUTKY MCHUXOAKTUBHOTO €(PEKTy AOCTATHBO ONM3bKO 53 MI' MyCLMMOJTY,
TOMI 5K /1032 93 MTI 3yMOBITIO€ BUPa)KEHE CIT THIHHS, 9acTO 3 HYJIOTOIO Ta OJIFOBAHHSM.
VY KIIIHIYHUX CTIOCTEPEKEHHAX €(EKTH PEECTPYBAIMCS MPUOIU3HO uepe3 1 ro. micis
BkuBaHHA 7,5-10 Mr mycriumoiny abo 50-90 mr i6oTeHoBoi kucinotu [2]. TpuBamicTsh
IHTOKCHKAIII1 3a3BUYail CTAaHOBUTH 3-4 TOJI., OJIHAK y YaCTUHU TAIIEHTIB 3aJIUIITKOBI
HEHUPONCUXIYHI MPOsIBU MOXYTh 30epiratuca a0 10-24 rox. 3actocyBanus 20 mr
100TE€HOBOI KHCJIOTH Yy TMOEAHAHHI 3 5 MI' MYCHHMMOJY AaCOIUIOETHCS 3 PO3BUTKOM
MJISIBOCT1 Ta COHJIMBOCTI.

OxpiM 11p0TO, TpUO 37aTHUN 10 Ol0aKyMyJIsIii BaHaAilo y (opmi OpraHidyHol
METAJIOOPTaHIYHOI CIOYKH - aMaBaJyHy, a TaKOX 1HIIMX MOTEHIIMHO TOKCUYHUX
MeTalliB. [00TeHOBA KUCIOTa Ma€ MOX1HI, 30KpeMa TPUXOJIOMOBY Ta CTHU30JI001HOBY
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KHUCJIOTH, SIKI TIOB’SI3aH1 3 MPOJYKTAaMU OKHUCJIEHHS L-1omu, Ta MOXYTh HpPOSBIATU
AHTUXOJIIHEPT1YHI €PEeKTH.

Mycrumon Ta 100TE€HOBa KHCIOTa MAalOTh CTPYKTYpHY TOJIOHICTh, OJHAK
peani3yloTb HEHPOTOKCHUYHUN BIUTUB Yepe3 pi3HI MexaHi3MHu. [00TeHOBa KHUCIIOTa €
aronictoM riyTamatHux NMDA-penenTopis, 1mo 3yMOBIIO€ 30yKyBadbHUI Ta
raonuHoreHHnit  epext. HaromicTeh MycnuMos, CTPYKTYpHO TOMIOHWUN 11O Y-
aMIHOMACJISTHOI KUCJIOTH, € MOTYXHUM aroHictom ["’AMK-penenTopiB, Hacammiepen
tuny '’AMKA, a Takoxx yactkoBuM aro"ictom I'’AMK C-peneniropis. Bin aktuBye sik
npe-, Tak 1 MOCTCHHANTUYHI pelenTopu, He BIUIMBaroud mpu pomy Ha ["AMK-
TpaHcaMiHa3zy Ta CUCTeMH 3BOpoTHOTrO 3axormieHds ['TAMK [3].

I6oTeHoBa kucioTa € 6€30apBHOI0 KPUCTAIIYHOIO PEUOBUHOIO, 100pE PO3YMHHOIO
y BOJI1, XIMIYHA Ha3Ba Koi (S)-2-amiHO-2-(3-T1IpOKCU130KCa30J1-5-11)0I[TOBA KUCJIOTA.
[Ticas nexkapOOKCHIIIOBAHHS y LIUTYHKY, NEYiHIIl Ta TKAHWHAX TOJOBHOIO MO3KY BOHA
NEPETBOPIOETHCSI  HA ~ MYCHMMOJ,  SKUW  3JaTHUA  NPOHHMKATH  4epes
remaroeHuedaniyauit 6ap’ep [2]. IIpoTarom mepiioi TOJAMHM MICHs BIUIMBY OOHWJIBI
CIOJIyKA MOXYThb OyTH BUsBIEHI B ceul. Ha BiaMiHY BiJl MycUHMMOJy, 100T€HOBa
KHCJIOTa BBAXKAETHCS O1IbII HEHPOTOKCUYHOIO, OCKUIBKY 3aTHA 1HAYKYBaTH CYJAOMH
Ta CHPUYHMHATH YPAKEHHS OKPEMHX IUISTHOK TOJOBHOTO MO3KY; 3 LI€i IPUYMUHHU ii
BUKOPDUCTOBYIOTh Y  €KCIIEPUMEHTAIBHUX  MOJENSAX  HeWpoJereHepaTHBHHUX
3aXBOPIOBaHb [2].

ExcnepuMeHTanpbHO  MOKa3aHO, [0 MycUMUMOJ Yy 7031 3 MI/KT
(BHYTpPIIIHBOOUEPEBUHHO) CIIPUYMHSIE T1BUILIEHHS PIBHS CEPOTOHIHY B TOJIOBHOMY
MO3Ky Ha TJII 3HW)KCHHS KOHIEHTpalli KaTexosiamiHiB. PedoBHHa mepeBaxHO
3B s3yeThest 3 'AMK-penentopamu B Tajmamyci, TiOKamIi, XBOCTaTOMY SIApi Ta
IyTaMeHi, 10 MPU3BOJIUTH 0 BIAKPUTTS XJIOPUIHUX 10HHUX KaHAJIB 1 MPUTHIYECHHS
HEHWPOHAJIBHOT aKTUBHOCTI. 3a TaHUMH JOCIIKEHb Ha MUIIIAX, JJI1 BUCOKOA(DIHHOTO
3B’SI3yBaHHS MyCLUMMOJIY B LIUX CTPYKTypax HEOOX1JHAa HASIBHICTh MEBHOI MOMYJISLIi
I"AMK-penenTopiB 13 cyOoaArHUIIEIO 6 3a BIACYTHOCTI cyooauuui 1 [2].

KitiHi4HI1 posiBU OTpy€EHHSI Amanita pantherina 3a3BU4ail pO3BUBAIOTHCS ILIBUIKO
yepe3 30 xB. - 2 roauMHu micas BXHUBaHHSA. EQexTu MaroTh BIJHOCHO KOPOTKY
TPUBAJICTh, a KyJiHapHa 00poOKa rpuOiB ICTOTHO HE 3HWXKYE iX TOKCHUYHICTh. Jljis
BUHUKHEHHS TICUXOaKTUBHOTO e(PeKTy HEepiJKO JOCTaTHRO OJHOTO IIMATOYKa Tpuoda.
[Ipn ubOMy B KIIIHIYHIA KapTHHI BiJICYTHI TPONAHOBI ajKaJOiAM, XapaKTEepHI s
aTpOIIHONOAI0HUX OTPY€EHB. [l0UYaTKOBUMH CUMIITOMAMH HAYaCTIIIE € IPUTHIYEHHS
[HC, neraprisi, mOCTyNOBE 3HUKEHHS PIBHS CB1IOMOCTI Ta atakcis [3].

OxpeMy Tpymy HEHPOTOKCHMYHUX OTPYEHb TpHOAMH CTAHOBISATH 1HTOKCHKAII,
3YMOBJIEHI TIpOMITPHHOM, SIKMM MICTUTbCS y Tpubax poxy Gyromitra (30kpema
Gyromitra esculenta). KiaiH14HI POSIBU TAaKOTO OTPYEHHS 3a3BUYail PO3BUBAIOTHCS B
paHHI TEPMIHMA YIPOJOBXK MEPIIUX 6 TOJM. MICHS BXKUBAHHSA TPUOIB, IO BIAMOBIAAE
PaHHBOMY HEMPOTOKCUYHOMY THITY IHTOKCHKAIIII.

['ipomiTpuH y mporect MeTadoi3My B OpraHi3Mi NMepeTBOPIOETHCS Ha aKTUBHUMN
TOKCUYHUN MeTa0omT N-MeTUTiIpa3uH, Ikl 1 BU3HaYa€ OCHOBHI HEMPOTOKCHYHI
edextu. Eninentorenna aist N-MeTUIT1Apa3vHy OB’ s13aHa 3 NOPYIIEHHSIM rajJbMIBHOI
HelpoMeiallii B IEHTpaIbHIM HEPBOBiM cucTemi. 30KpeMa, IS CIOJIyKa CIOPUYUHSIE
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¢dbyHukiionaneHu gedinut y-aminoMacnsHoi kuciotu (CAMK), mo € romoBHuUM
rajJibMiBHUM HEHPOMEAIaTOPOM TOJIOBHOTO MO3KY [4].

Kii04oBUM MaTOr€HETMYHUM MEXaHI3MOM CyJOMHOTO CHHAPOMY € 1HaKTHBaIlis
nipunokcuny (Bitraminy B6), skuit HeoOxiguuil 11 cunresy 'AMK 3 rmyramary 3a
ydqacTio  (QepMeHTy riayramataekapOokcmnasu. [ediuut aktuBHOT  (hopmu
MipUIOKCUHY TPU3BOAUTH 10 3HIKEeHHA piBHI ['TAMK, yHacmimok doro pisko
3MEHIIY€THCS TAIbMIBHUM KOHTPOJb HAJ HEHMPOHATBLHOIO aKTUBHICTIO, IO KIIIHIYHO
MPOSBIISIETHCS CYIOMaMM, ICUXOMOTOPHUM 30y I>)KEHHSAM Ta MOPYIIEHHSM CBIIOMOCTI.

HonatkoBo N-meTun-N-hopMiIriapa3uH 31aTHUN OJI0KYBaTH (PepMEHTHI CHCTEMH
uroxpoMmy P-450, mo OepyTh ydacTh y KIITHHHOMY JUXaHHI Ta JETOKCHUKAIIIi,
nocuatoroun TokcnyHuil BruiB Ha LIHC. V yacTuHM mamieHTIB 1l IPOLECH MOXYTh
CYIPOBOJIXKYBATHCS PO3BUTKOM METTeMOTI001HEMIT, 10 TTOTJIMOIIIOE T1MOKC1H0 TKAaHUH
MO3KY Ta MOTEHI[II0€ HEBPOJIOT14HI MPOsiBU [4].

Kiiniuno OTPYEHHS TipOMITPUHOM XapaKTepU3y€eThCs PO3BUTKOM
TeHEPANI30BaHUX CYJOM, SKI MOXYTh OyTH PE3UCTEHTHUMH JI0 CTaHJAPTHOI
MPOTUCYIOMHOI Teparii. Lle mosCHIOETbCS TUM, IO OCHOBHOIO JIAHKOIO TIATOT€HE3Y €
HE MepBUHHA €JIEKTPUYHA IIIEPaKTUBHICTh HEMPOHIB, a TIIMOOKUN 1e(PILUT ralbMiBHOL
['AMK-epriunoi nepegaui. Came TOMY B TSDKKUX BHIIQJIKaX MATOTEHETUYHO
OOTPYHTOBAHHM € 3aCTOCYBaHHS MIPUIOKCUHY SIK 3aC00y KOpEKIii 1e(ILUTy BITaMiIHY
B6 [2].

Oco0nuBO CITiJ1 3a3HAYUTH, 10 Y KITHIYHIN IPAKTUIl OTPYEHHS TpUOaMU HEPIAKO
MAalOTh 3MIIIAHUNA XapaKTep, 10 3yMOBJIEHO HasBHICTIO y IUIOJOBUX TLIaX AEKUIBKOX
HEHUPOTPONHUX TOKCHHIB OJHOYACHO. TUIIOBUM MpPHUKIAIOM € rpudu pony Amanita,
30KpeMa Amanita muscaria Ta Amanita pantherina, iKi MOXYTb MICTUTH MYCIIUMOJI,
100TE€HOBY KUCIJIOTY Ta MyCKapHH Y pi13HUX CIIBBIAHOIIEHHSX. [loeTHaHHS IUX CIIOTYK
dbopMye CKIATHUI TOKCHIAPOM 13 B3a€EMHMM HaKJIAJaHHIM 30YKyBaJbHHX 1
raJbMiBHUX MEXaHI3MiB Yy IIEeHTpaIbHiil HEpBOBii cuctemi [3].

[6oTeHoBa kucnota, ik aroHict NMDA -perienTopiB, BUKIUKAE TIyTaMaTepriuyHy
riNepaKTUBALII0 HEUPOHIB, 110 MPOSBISETHCA TCUXOMOTOPHUM 30YIKEHHSM,
TATIOIUHALISAMUA Ta, Y TSDKKAX BUNAAKax, cyaoMmamu. Ilicims aexapOOKCHIIIOBaHHS
YaCTUHU 100TE€HOBOI KHUCJIOTH JO MYCHUMOJY (OPMYETbCS MPOTUICKHUN 3a
cOpsiMyBaHHSIM e(dekT: Mycuumos, Oyayun mnoTykHuM aronicrom ['AMK A-
pEeUenTopiB, CHPUYUHSAE TMPUTHIYEHHS HEHUPOHAJIbHOI AaKTUBHOCTI, PO3BUTOK
COHJIMBOCTI, JIETaprii, HOPYIICHHs KOOPAUHAIIT Ta 3HWKEHHS PiBHA cBimoMocTi [2,3].

OpnHovacHa HpI/ICYTHICTI) MYCKapUHY TOJIATKOBO YCKIIATHIOE KIIHIYHY KapTHHY 33
PaxyHOK akTHBalLii nepudepHuHnMx i neHTpanmbHHUX M-xomiHopenenTopis. MHoro
naTo(i310JIOTIYHOI0 OCHOBOIO € aKTHBallisl M-XOIIHOPEUenTopiB, L0 KIIHIYHO
MPOSIBISIETHCSL  TINEPCAIBAIlIEI0, CIHO30TEUCI0, TOTOBHIUICHHSAM, OpPOHXOPEEIO,
OpoHxocma3sMoM 1 OpaguKapaiero, 3yMOBIIIOE PO3BUTOK BETETATHBHUX TMPOSBIB, SIKi
MOXXYTh TO€AHYBAaTHUCS 3 BHUPAXCHUMU HEBPOJOTIYHHUMH CHMIITOMaMH. Y TaKii
cUTyallli KJlHIYHA KapTUHA HE BIAMOBIIAE XOAHOMY «UHUCTOMY» TOKCHAPOMY, IO
3HAYHO YCKJIQJIHIOE PAHHIO JIIarHOCTUKY [3].

[TaTo(}i31070T1YHOO OCHOBOIO 3MIIIIAHUX TOKCUJIPOMIB € OJJTHOYACHE BUCHAKEHHS
KOMIIEHCATOPHUX MOKJIMBOCTEH HEPBOBOi cuUcTeMU. UepryBaHHs a00 HaKJIaJaHHS
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30ymxyBanbHuX (NMDA-onocepenkoBannx) 1 ranbMmiBHUX ([TAMK-epriunmx)
BIUIMBIB TMPU3BOAUTH JO JI€30praHizamii HEHpOHAIBHUX MEPEXK, MOpPYyIICHHS
KOPTUKAJIbHO-MIIKIPKOBUX B3a€MOJIN Ta HECTaOlIBHOCTI BETETATHBHOI PETYJISIII].
KitiHiuHO 1€ MOK€ TPOSBIATHUCS IIBUAKOI 3MIHOIO CHMIITOMIB: BiJl 30y KEHHS Ta
TTIOITUHAIIIN 70 PI3KOTO MPUTHIYEHHS CBIIOMOCTI, aTakcii Ta BUPAKEHO1 CI1a0KOCTI.

Oco0mMBOi yBarum 3aciyroBye TOM (akT, MO0 MpU 3MIMIAHUX TOKCHUAPOMAX
CUMIITOMH MOXYTh B3a€EMHO MAacKyBaTH OJHE OJHOTO. Tak, raapbMiBHA il MyCIIUMOTY
3laTHa THUMYacOBO 3MEHIIYBATU MPOSIBU 30YyJKEHHS, CIPUYMHEHOTO 100TEHOBOIO
KHUCIJIOTOI0, CTBOPIOIOYM XMOHE Bpa)KEHHS MOKpaIlleHHsI cTaHy. BogHouac akTuBalis
XOJIIHEPT1YHOT CUCTEMU MYCKapHUHOM MOYK€ TTOTEHIIIFOBATH JUXalbHI pO3JIaid HA T
NPUTHIYEHHS LEHTPAIbHOI HEPBOBOT CUCTEMHU.

BucnoBok. [TpoBegenunii maToreHETUYHUN aHa13 HEMPOTOKCUYHMUX €(EKTIB MpHU
OTPYEHHSIX TPUOAMU CBITYUTH, IO YPAKEHHS IIEHTPAIbHOT HEPBOBOI CUCTEMH € OJTHUM
13 HaifHeOe3MEeYHINIMX 1 BOJJHOYAC MPOTHO30BAHUX MOMEHTIB IpUOHOr0 OTpy€eHHs. Ha
BIIMIHY BiJ] KJIACHYHUX TEMAaTOTOKCUYHUX OTPYEHB, I HEHPOTPOMHUX TOKCHUHIB
XapaKTepHUM paHHIM MOYaTOK KIIIHIYHUX MPOSIBIB, MIBUAKE 3aJTyUYCHHS >KUTTEBO
BAKJIUBUX PETYJSITOPHUX CHUCTEM Ta BUCOKa WMOBIPHICTh PO3BUTKY ypaxkeHHs [[HC
3a paXyHOK MOPYIICHHS 0ajlaHCy B3a€MO/Ii1 MK HeMpomeaiaTopaMu 30y1KyBaJIbHOTO
1 rajgpMiBHOTO Tumy. Jlisi 100T€HOBOI KHCJIOTH, MYCIUMOIY Ta TipOMITPUHY
peanizyerbes uepe3 NMDA- ta TAMK-onocepenkoBaHi MexaHi3MU, 1110 3yMOBIIIOE
IIUPOKHUI CIIEKTP HEBPOJOTIYHUX CHMIITOMIB BiJl TalIOIMHALINA 1 ICHXOMOTOPHOTO
30y/DKEHHST 70 CyJOM 1 TPUTHIYEHHS CBIIOMOCTI. 3MilIaHi TOKCHIPOMH, SKi
XapakTepHi st TpubiB poay Amanita, GOPMYyIOTh aTUIIOBY KIIIHIYHY KapTHUHY 3
B3aEMHUM MACKyBaHHSIM CHUMIITOMIB, IO CYTTEBO YCKJIAJHIOE J1arHOCTHKY. ToMmy B
KJIIHIYHINA MPAKTUIIl € BUPIMIAJTFHUM MEXaHI3MOM PO3yMiHHS MMaTOT€HE3Y il TpHOHMX
TOKCHUHIB, 1[0 y CBOIO YEPry JO3BOJIAE€ IHTEPIPETYBAaTH CHUMIITOMH Ta BYACHO
BHUPIIIUTH MPO MOJANBITY TAKTUKY BEACHHS MAIliEHTA IIE 10 BCTAHOBJICHHS TOYHOTO
BUJly TpuoAa.
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APTEPIAJIBHUM TPOMBO3 SIK TIPUUMHA KPOBOTEYI
3 HAKHIX BIAIIIB HIJVTYHKOBO-KHIIKOBOI'O
TPAKTY

TomamkeBu4 I'ajnna IBaHiBHA,
K.MeJI.H., norieHT 3BO kadeapu mporeneBTUKN BHY TPITHBOT MEUITUHU
BinHuIbKOTO HAIIOHAIBFHOTO MEIUYHOTO yHIBepcuTeTy iM. M.I. [Inporora

bponwk Anna Jlrogmuiia BosoaumupiBua,

JKap-KapioJor KapAioXipypriYHOTO BiA1ICHHS

KHIT «Binautbkuit perioHaTbHAN KITHIYHHUH JIIKYBaJIbHO-T1aTrHOCTHYHUN TIEHTP
CEpIEBO-CYJAMHHOI MaToor1i, M. BiHHUIIS

Tomamkesu4 Aptyp Iroposuy,

JIKap-Xipypr cepLeBO-CyJUHHUM,

KHIT «BiHHULBKUH perioHaNbHUN KITHIYHHH JIIKYBaJIbHO-1arHOCTUYHUNA HEHTP
CEpLEBO-CYAMHHOI MaToIor1i, M. BiHHUIISA

Hopoxuncbka Bikropis IOpiiBHa,

JKap-aHEeCTEe310JI0T KITHIYHOTO LIEHTPY aHECTE310J10T1i Ta IHTEHCUBHOI Tepamil
Binauipkoi obsacHo1 kiaiHIyHOT JikapHi iM. M.1. ITuporosa BiHHH1IBKOT 001aCHO1
panu

Beryn. V xapaionoriyHii mpakTUIll PyTHHOIO CTalli OIIHKA PU3UKY IUTYHKOBOI-
kuikoBoi kpoBoteui (LIIKK), Bu3HaueHHst mpuuruH BUHUKHEHHSI, TPO(Q1JIaKTUKA, PAHHS
niarHocTrka. Aue, Ha Jkanb, HajaHHsa aornoMoru maiieHtam i3 IIIKK e 3nagymoro
npobiemoro. ONHIEI0 13 HAUTIOMIMPEHITUX MPUYUH CMEPTHOCTI MAIIEHTIB, XBOPUX HA
1ImemMigHy XBOpoOy ceplisd, Mmiclis MpoTe3yBaHHs KJIallaHiB CepIls, 3 MOCTIHHOI (OPMOIO
¢i16pwstii nepencepnp € HIKK oOymoBiena mpuiloMOM aHTHArperaHTiB, HETIPSIMUX
Ta NOPSIMUX aHTUKOAryJsHTIB. BigoMi Takox 1HII (aKTOpU pHU3BHKY: NPUHOM
HECTEPOiIHUX MpOoTHU3anajJbHUX TpenapariB, He aiarHoctoBaHa HII3II-acomiiioBana
racTpomnarisi, myXJIMHa, aHT10€KTa31s1, BKUBAHHS aJIKOTOJI0, KYPIHHS.

Busnaueni npuunau 3a yactororo BUHUKHEeHHs IIIKK 3 Hrknix Bigaunis LHIKT:
ITUBEPTUKYIISIPHA XBOPOOA, aHT10/IMCIIIAa31s, O, IyXJIMHA, 3aaJIbHEe 3aXBOPIOBAHHS
KHUILIEYHUKA, TEMOPOM, aHaJIbHA TPIIlIMHA, Y T.4. Ha T npuitomy HIT3TI.

Kniniuni o3naku KK 3amexars Bijm yacy BijJ MOYaTKy KpOBOTEUl, JOKaTi3allii.
ExcTpena eHgocKoris MpOBOIUTHCS MTPOTATOM 3 TOJWH MICIsI TOSBH O3HAK KPOBOTEYI.

AHani3 IpUYMH HECTPUSTIUBUX PE3YJbTAaTIB MOKA3ye, MO OAHUM 3 HAMPSMKIB
MOKpAILEHHS Pe3yJbTaTiB JIKyBaHHs MOMIOHMX XBOPUX € HE JIMILIE BIOCKOHAJICHHS
METO/IIB HEOTIEPATUBHOTO (€HJOCKOMMYHOTO + MEIUKaMEHTO3HOT0) TeMOCTa3sy, ajie 1
MIPOTHO3YBaHHSI PU3HKY PEIUANBY KPOBOTEYl, MpodiIaKkTHKa ¥ JIKyBaHHS TpPOM-
00eMOO0MYHUX YCKIaaHEeHb [ 1, 2].
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Haii61y1p111 MOMIUPEHO0 CUCTEMOIO OLIIHKUA PU3UKIB PO3BUTKY TPOMOOEMOOI3MY
JIETEHEBOI apTepii € mkana pu3ukiB Yosieca [3, 4].

Ha cyuacnomy etarmi Ha 3MiHY 3BUYaiiHI{ KOAryaorpami IpUHAIIOB OUTBII CydacHUN
METOJ JIarHOCTUKU TMOPYILIEHh FeMOCTa3y — TPOMOOEIacTOMETPisl, 0 MA€ HUBKY
nepeBar MOPIBHSAHO 3 TPATUIIHHIMH METOJJaMH OL[IHKA TOMEO0CTa3y KpOBi.

TpomboenacTomeTpisi, Ha BIAMIHY BiJ CTaHAAPTHOI KOAryJIOTpaMH, I03BOJISIE
OIIIHUTH BC1 JIJAHKU TEMOCTAa3y 3a 0OMEKeHH mepioxn [5].

Merta ochiKeHHS: IEMOHCTpAIlis KITHIYHOTO BUIIAJIKY.

Mertonu JOCHIKEHHS: BJIACHE KJIIHIYHE CIIOCTEPE)KEHHS 3a TAaIllEHTOM 31
CKJIaJIHOI0 KOMOIHOBaHOIO HaOyTOIO BaJIol0 cepis 3 KOMOPOITHOK IaTOJIOTIE0
CEPIIEBO-CYIUHHOT CUCTEMH, HUPOK.

Pesynwratu. Ilamienty b., y Bimi 61 pik, BUKOHaHI IPOTE3yBaHHS aOpPTaJbHOIO
KJanaHy (BCTAHOBJICHMM MEXaHIYHUW MpOTe3), MJIACTUKA MITPAJIbHOIO KIAMaHy 1
MIIKJIAMAaHHUX CTPYKTYp 13 3aCTOCYBaHHSIM aOpTO-KOPOHAPHOTO IIYHTYyBaHHS 0€3
YCKJIaIHEHb.

[TamienT xBopie Ha IXC. Koponapockiepos (20% IIMIII JIKA). I'ineproHiuHa
xBopoOa, II ct. Ilepcuctyroua dopma ¢iOpumsiii nepeacepb. XpoHIUHY XBOPOOy
HHUPOK (IIBMAKICTH KiIy0ouKkoBOi (imsrpamii 56 mi/xs./1M?): ceuokam’sHa xBopooOa,
KiCTH 000X HUPOK. Bapuko3Hy XBopoOy BEH HM>KHIX KIHI[IBOK.

VY micnsionepaniiHoMy Mepiofl Malli€eHTy MPU3HAYEHI 3 METOI0 3HEOOJIEHHS Ta
cemarii: (eHTaHn, IEKCIOp, aHAITIH, HAJIOy(iH, HATPiIIO OKCUOyTHpAT, Mpopodo,
JIEKCaJTiH, MapaneTaMoll; aHTUKOATYJISHTHOI Ta aHTUTPOMOOTUYHOI AaKTHUBHOCTI:
(JIeHOKC, KIIOMIJOTpelib, aClipyH; TaKOX OTPUMYBaB: Le(TazuauM, HOpaJIpEHAIIH,
HITPOTIIIIIEPUH, TOPCiJ, HOJbIIa3a, PO3yBaCcTaTHUH, OETAJIOK.

Ha 7 noGy micis onepaTUBHOTO BTpYyYaHHS y MMallieHTa BUHHUKJIA TeMaToxe3is. Y
nuHamini reMaTokput 39-19%, remoro6in 120-70 r/n, epurpountn 4,0-2,3 x 10'%/m.
PHK SARS-CoV-2 neraruBamii. Tect Ha Tokcuau A, B Cl. difficile HeratuBHmii.
Yepe3 BaxKIiCTh cTaHy (idpokonoHockonis npotunokaszana. ®I'JIC mposeaena a0
OTIEPAaTUBHOTO BTPYYaHHS: BUSIBIICHI MOOJAMHOKI €p03ii CIM30BOi 0OOJOHKH ILTyHKA.
Craryc H.pylori He Bu3HaueHUi.

Ha 19 noOy xoHcTaroBaHa cMmepTh. be3nocepeaHs mpuynHa SKoi - Mporpecyroda
CepIIeBO-JIEreHeBa HEJJOCTATHICTh Ha TJII OCHOBHOI MaTOJOrIi.

JIo maroysoro-aHaTOMIYHOIO J1arHO3y BKJIKOYEHI MHOXKMHHI €po3li LUIYHKY Ta
TpoM0OO03 MIUIKHX apTepiii TOBCTOTO KHUIIKIBHHKA 3 HEKPO30OM CIIM30BOI OOOJIOHKH Ta
KpOBOTEUEIo (HasiBHA KPOB B TOBCTOMY KHIIIKIBHUKY ).

BucHoBku. He 3aBxau HasiBHE €pO3UMBHE YPAXKEHHS CIM30BOi O0OJIOHKHU IILITYHKY,
ooymosnene HII3II-acomiitoBanoro racrpomnartieto, € npuanHoto BuHUKHEHHs [ITKK
HaBITh Ha T NpUHOMY aHTUKOarynsHtiB. Ciij 3BepTaTH yBary Ha MOXJIUBICTb
PO3BUTKY TPOMOO3Y CIM30BOi 000JIOHKH TOBCTOTO KUIlIeyHHKa, yckinagaeHoro KK y
MaLIE€HTIB Yy MICIs0NepaliiHoOMy Tepiojil, 3 HasgBHOWO (IOpHIIALIEI0 Tepeacepab Ta
BapUKO3HOIO XBOPOOOIO HIKHIX KIHIIIBOK.

Mu cnocrepiranu 1me 4 BUMAAKA KPOBOTEUl 13 HIKHIX BIIJUIIB HITYHKOBO-
KHUILIKOBOTO TPAKTy Ha TJII KOPOHABIpyCHOi XBOPOOHW, CHPUYMHEHOI apTeplaJbHUM
TpoMOO030M.
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VY Ba)Xk0o XBOPHUX aJbTEPHATHUBHOIO 3aCTOCYBaHHS 1HBa3UBHOI (HiOPOKOIOHOCKOTIIT
€ MYJIBTUACTEKTOPHA KOMII'IOTepHa ToMorpadis OpraHiB 4epeBHOI MOPOXKHUHH 3
KOHTpacTyBaHHSAM. O0OB’A3KOBUM € BUPIIICHHS MUTAHHS BIIMIHA aHTUKOATYSHTIB Ta
aHTHArperaHTiB.

BrpoBamkeHHss B pyTHHHY NPAKTHKYy TPOMOOEIACTOMETPii 3 METOK BHUBUCHHS
B’ SI3KO-€JIACTUYHHX BJIACTUBOCTEH TPOMOY Ta BU3HAYCHHS (ha3u 3rOPTaHHS KPOBI.

VY pa3i HECHPOMOXKHOCTI 3HAWTH JKEPENo KpOBOTEHi, HEOOXiTHE MpPOBEACHHS
OTIEPaTUBHOTO BTPYYAaHHS JJIsl OTNIALY KulledyHWKa. L{e BiTHOCHO piIKiCHI BHITAJIKH,
aje camMe BOHM TIOTPeOYIOTh BYACHOTO TMIPOBEACHHS PE3EKIlii KHUIIKOBUKA 3
TICTOJIOTTYHUM JOCIIIJPKEHHSIM HOTO CTIHKH, 110 3HMXXYE PU3UK CMEPTI Ta JOIoMarae
BU3HAYUTU IPUUUHY KPOBOTEHI.

3aranbHONPUMHATUMU € TPUHIMUON OIIHKK PHU3UKIB  TPOMOOEMOOIIYHHUX
yckiaaaHeHb. HaliOoinpin oOrpyHTOBaHMM, Ha HaIly AYMKY, € Malli€HTOICHTPUYHUN
I1JIX 1T 010 TPU3HAYCHHS, BIJIMIHU Ta BIAHOBJICHHS aHTUKOATYJISTHTHOI Tepartii.
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OXOPOHA IMPALI I MICTOBYAIBHE
INPOEKTYBAHHA

CanbkoB Ilerpo MukoJs1aiioBu4,
KaHIUAaT TEXHIYHUX HayK,

npodecop, 3aBimyBau kadenpu exonorii Ta OHC,
YAVYHT HHI «I1IABAy, ainpo, Ykpaina

IlanomoB Bosiogumup AHaTo/1iioBUY,

KaHJUIAT TEXHIYHUX

HayK, JIOIIEHT, AOUEHT KadeApy OXOPOHH IpaIli, HIUBUIEHOI
Ta TexHoreHHoi oesneku Y IYHT HHI «ITJIABA»,
Juinpo, Ykpaina

Tkay Harajuia OJexciiBHa,

KaHAUAAT TEXHIYHUX HAYK,

noneHTt, goueHT kadeapu exosorii Ta OHC, YIYHT HHI «ITJIABA»,
Juinpo, Ykpaina

KostyHn-I'op06auoBa Tersina AHaToJiiBHA
KaHIUAAT TEXHIYHUX HAYyK, JTOLEHT,

JOLEHT KadeapHu METaJIEBUX, 1EPEB’ IHUX 1
miactMacoBux KoHeTpykuid, YYHT HHI «ITTABA»,
Juinpo, Ykpaina

ITacexa Mapisa OnexcanapiBHa,
Mmarictp criemianbHocTi MBI, YIVHT HHI «I1JJABAY,
Juinpo, Ykpaina

Beryn.. Inarerpamiss Bumor oxoponu mnpami (OII) y mporec mniaHyBasbHOI
oprasizailii TepUTOpiN € HEB1J EMHOIO YMOBOIO CTBOPEHHS O€31eYHOro, KoM(pOPTHOTO
Ta CTAJOr0 MICHKOTO cepeoBHUIla. 3a0e3reueHHs O€3eKH MpaIliBHUKIB, MEIIKAHIIIB 1
KOPUCTYBauiB MICBKHX TIPOCTOPIB MA€ CTaTU CKJIAJOBOIO CTpATErii CTaJIOr0 PO3BUTKY
HACEJICHOTO IMYHKTY, aJKe Oyb-sKi MPOTAJMHU B CUCTEMI OXOPOHHU TIPAIll MOXYTh
MPU3BOAWTH JI0 CEPHO3HUX HACHIJIKIB — BIiJ TpaBMaru3My Ha OymdiBeIbHUX
MalJaHIMKaXx J0 aBapiil 1 karacTpod Ha IHKEHEPHUX Mepekax ur 00’ €KTaX KPUTUIHOT

1H(PaACTPYKTYpH.

OcHoBHa yacTuHA. BUMOTrH 0XOpOHHU Mpalli MaloTh BpaxOByBaTHCS Ha BCIX eTarax
MICTOOY/IIBHOTO TUJIaHYBaHHSI: BiJl PO3pPOOKM T'€HEPaJIbHOTO IUIaHy 1 30HYBaHHS
TEPUTOPIN 10 MPOEKTYBaHHS BYJIHI[b, TPOMAJICEKUX IIPOCTOPIB, IHKEHEPHUX MEPEXK Ta
peaizaiii OyaiBHUITBA. Takuil KOMIUIEKCHUH T1IX1]] JO3BOJISIE HE JIUIIE 3a0€3MeUnTH
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Oesrneky Mg dYac OymiBHULITBA, a ¥ TmepeadauyuTd yMOBH JJid  O€3MeYHOro
eKCIUTyaTaliiHoOTO (PYHKIIOHYBaHHS MICHKHX 00’ €KTIB.

[lim dYac OIIHKKA SKOCTI IIaHYBaJIbHOI oOpraHizamii TEpUTOpIA BaXKIJIHBO
BpPaxOBYBATH HE JIMIIIE €KOJIOTIYHI Ta COIaJIbHI aCTIEKTH CTAJIOTO PO3BUTKY — 30KpeMa
palfioHaJbHE BUKOPUCTAaHHS MPHUPOJHUX pECypciB, 30€pEKEHHS 3€JICHUX 30H,
3a0e3MeYeHHs KOM(i)opTHoro MIKpOKJIIMaTy Ta pereauiﬁHHx IpocTOpiB — a i
Oe3meKy mpalli MpariBHUKIB OyiBEIbHOI Ta eKCIUTyaTaIliiHOl cdep, a Takok Oe3neKy
MENIKaHIIIB, BIJABIAyBaulB 1 KOPUCTYBayiB Michkkoro mpocropy. lle Bkirouae
3a0e3MneueHHs HAJIEKHOT IMUPUHHU MIIIOX1THUX Ta TPAHCIOPTHUX IUIAX1B, OCBITICHHS
I'POMAJICBKHX 30H, O€3MEYHUX TPOTYapiB 1 MIIIOXITHUX MEPEXO/IiB, 30H BIAMIOYMHKY, a
TaKOX JOCTYIHOCTI JUIsl MAJIOMOOUTBHUX TPYT HACEJICHHS.

Kpim Toro, iHTErpaliisi OXOpoHH mparli y MicTOOy/liBHE TUIaHYBaHHS JTO3BOJISE:

* 3HM3UTH WMOBIPHICTh BUHUKHEHHS HEIIACHUX BHUMAAKIB Ha OyIiBEIbHUX
00’€KTax Ta IH)KCHEPHUX KOMYHIKaIIisIX;

* 3MEHIIWTHA NOTEHLINHI PU3MKK JJI1 MEUIKaHIIB, IIOB’s3aHl 3 aBapisiMu,
TEXHOTCHHMMH BILTMBAMU, IMOKEeKaMH a00 HEOC3MEUHNMHU 00’ €KTaMU;

* TMOKpamMTH €(EKTUBHICTh YIPAaBIIHHS TEPUTOPIEI, OCKIIBKUA BpaxXyBaHHS
(akTopiB OE3MEKU Ta CaHITAPHO-TITIEHIYHUX HOPM JO3BOJISIE YHUKATH JTOJATKOBUX
BUTpAT Ha YCYHEHHS] HETaTUBHUX HACIIJIKIB;

* MIJABUIIUTH COILaJbHy CTIMKICTh MICBKOTO CEpEJOBUINA, CTBOPIOIOYH
KOM(OpPTHI Ta O€3IMe4YHI YMOBHU ISl JKUTTSA Ta POOOTH, IO OCOOIMBO aKTyaJIbHO JJIs
I'YCTOHACEICHUX MICT, TaKuX K J{HImpo.

TakuM 4MHOM, IHTETpaIlisi BUMOT OXOPOHH Ipalll y Ipoliec MiIaHyBaHHs TEPUTOPIN
€ He Juiie OoOOB’SI3KOM Mepes 3aKOHOM, a M CTpaTeriuHo CKJIAJOBOIO PO3BUTKY
cyuyacHOTo MicTa. BoHa 7103BoJIsSIE MOEHATH TPUHITUITHN O€31EeKH, KOM(POPTY Ta CTAJIOro
PO3BUTKY, 3a0€3Meuyrourd LUIICHICTh MICTOOYIIBHOTO CEpEIOBHINA Ta 30€peKEHHS
310POB’ sl HACEJICHHSI.

1. 3HayeHHs OXOPOHU Npaui y JIAHYBaJIbHINA OpraHizauii TepuTOpin

InTerpania Bumor oxoponu mpaui (OIl) y npouec niaHyBaHHS MICT € KJIFOUOBUM
eJIeMEHTOM 3a0e3neyeHHs1 0e3Me4HOoro (yHKIIOHYBaHHS MICBKOTO CEpEdOBHINA Ta
peaizallii MPUHLKUIIIB CTAJION0 PO3BUTKY. ¥ Cy4aCHUX MiCTaxX, A€ IIJIbHICTh 3a0y10BH
MOCTIMHO 3pOCTae, a TPaHCIOPTHA Ta I1HXEHepHa 1HQpacTPyKTypa cTae aeaai
CKJIQJHIIIO0, BIACYTHICTh CHCTEMHOIO MIJX0AY A0 OXOPOHH Mpalli MOXKE MPU3BOAUTU
710 30UTBIICHHS] TpaBMaTu3My cepell OyliBEeNbHUKIB, KOMYHAILHUX MPAI[iBHUKIB Ta
IIIBUIIICHHS PU3HKIB JIJIST MEIITKAHIIIB.

Bumoru OIl noBuHHI BpaxoByBaTHCs Ha BCIX €Tanax MicTOOY/I1BHOTO IJIaHYBaHHS:

1. I'enepanvhe nianyeanus

Ha mpoMy eram Bu3HauaroThes (YHKIIOHATBHI 30HM MICTa — JKHUTJIOBA,
rpoMajiChka, TMPOMHCIIOBA, peKpealliiiHa, TpaHcrnopTHa. Po3MimeHHs 00’ €KTiB
KPUTUYHOI 1HQPACTPYKTYPH, HABYAIBHUX 3aKjIajdiB, JIIKAPEHb, 30H BIAMOYMHKY Ta
JTUTSYUX MalJaHYMKIB Ma€ BPaXoBYBaTH MOTEHIIIMHI PU3UKH JJIs 37I0POB S Ta OE3MEeKH
moaen. Hampukinan, BinnosigHo no JBH A.2.2-3-2014 «IInanyBaHHs 1 3a0ymoBa
MICBKHX 1 CUIBCBKUX IOCEJICHBY, MPOMHUCIIOB] 00’ €KTH, IO MOTEHIIMHO TE€HEPYIOTh
IIKIJJIMBI ~ BUKMAM  a00  MawoTh  NIABUIIEHY  TpPaBMOHEOE3NeKy, MOBUHHI
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BIJIOKPEMJIIOBATUCS. CAHITAPHO-3aXMCHUMHU 30HAMU BiJ JKATIOBUX KBapTaiB.
HeBukoHaHHS TaKUX HOPM MOKE TIPU3BECTH /10 HAA3BUYAWHUX CUTYAIlii, OB’ I3aHUX
13 XIMIYHAM 200 TIOKESKHUM PU3UKOM, a TaKOX JI0 TIOTIPIICHHS CAaHITAPHOTO CTaHy Ta
SIKOCTI JKUTTS HACEJICHHS.

2. Jllemanvue naanyeanns mepumopiu (HIIT)

Ha erami /IIT yTO4YHIOIOTHCS BHYTPIILIHI TPAaHCIOPTHI MapUIpyTH, Mif’i3au 10
OyaMalJaH4MKiB, pO3TAIIyBaHHS CKIAJChKUX Ta TEXHIYHUX 30H. BpaxyBaHHs BUMOT
OIl no3Bonsie 3a0e3neynTd Oe3leyHe TepecyBaHHS TEXHIKM Ta IIEpPCOHAIy,
OpraHi3yBaTH HaJeXKHI CaHITapHI YMOBU I MpPAIliBHUKIB, TepeadadyuTH 30HH
BIIMOYMHKY Ta oOJamTyBaHHA MOOYyTOBUX MNpHUMINIEHb Ha OyaMaiigaH4YuKax.
Hanpuknaz, y JIHinpi npu peKOHCTPYKIIi )KUTIIOBUX KBApTaJIiB 4YacTO 3aCTOCOBY€ETHCS
30HYBaHHS TEPUTOPIi OYTIBHUIITBA 3 BUAUICHHAM OKPEMHMX 111 13/11B JJIsI CHIEITEXHIKH
Ta MIIOXITHUX MapIIPYTIB JUIs MEIIKAHIIB, IO JO3BOJISE€ MIHIMI3YBaTH KOHTAaKT 3
HeOE3NEeYHUMU 30HAMHU.

3. IIpoexmyeanns 6yiuys i 2pOMAOCHLKUX NPOCMOPIG

[Ipy mnpoekTyBaHHI TpOTyapiB, MIMIOXIJHUX MEPEXOMIB, BEJIOJAOPIKOK Ta
OCBITJIEHHSI TPOMAJICBKMX 30H CiHiJ nepeadayatv Oe3Me4Hi MaplpyTd s
NepecyBaHHs JIOIel pI3HOrO BiKy Ta (izuuHux MoxiauBocted. JIbH B.2.3-5-2006
«Bynuil Ta JOpOrH HACEIEHHUX IyHKTIB» BCTAHOBIIIOE BUMOTH IOAO0 MIHIMAJIBHOI
IIMPUHKA TPOTyapiB, BUCOTU OOPAIOPIB, OCBITIICHHS Ta OONAIITYBaHHS MIMIOXITHUX
nepexoaiB. OcobirBa yBara NPUAUISIETHCS MAJOMOOUIBHUM TpylaM HaceleHHS —
JITHIM JIOASM, oco0aM 3 I1HBAJIIAHICTIO Ta OaTbKaM 13 JUTIYMMHM BI3KaMHU.
HeBpaxyBaHHs TakuX BUMOT IIJIBUIILYE PU3UKHU TAJ1Hb, TPABM 1 aBapiHUX CUTYaIllH.

4. Inorcenepni mepeorci ma KomyHikayii

[IpaBunbpHE po3TalryBaHHs MiA3EMHUX 1 HA36MHUX THKEHEPHUX MEPEXK, TOCTYTI J0
BY3J1iB OOCJIYTOBYBaHHS, HASIBHICTb 3aXUCHUX KOHCTPYKIIIM Ta BEHTHJISIIT TEXHIYHUX
MPUMILIEHBb JT03BOJISIE 3HU3UTU MPO(dECiiiHl pU3UKU JJI NPALIBHUKIB KOMYHAJIbHUX
ciyx0. Hanpukiaz, nicTaHlli e1eKTpoMepex MOBUHHI PO3TAIOBYBATUCS B OKPEMHX
OXOPOHIOBAaHMX 30HAX 13 3aMO0IKHUM JOCTYIOM, a BY3JHM BOJONOCTaYaHHSI — 3
0€3MEeYHUM JI0CTYIIOM JJIsl IPOBEEHHSI PEMOHTHHUX PoOIT, BianoBiaHo a0 JIbH A.3.2-
2-2009 «Cuctema cranaaptiB 6e3neku nparii. OXxopoHa mpaili 1 IpOMHUCIIOBa Oe3neKa
B OY/IIBHUIITBI».

5. Peanizayis 6yoisHuymea

Opranizartisi 6e3rmeqHoro OyiMaijaHIMKa BKIIFOYAE:

O BHJUICHHS 30H CKJIAJyBaHHS MarepiamiB, MiA 13iB 1Js CICHTEXHIKH Ta
THMYACOBUX OTOPOJKCHb;

0 O0ONaITyBaHHS CaHITAPHUX 1 TOOYTOBUX 30H JIJIsl MIPAIliBHUKIB;

O BCTAHOBJICHHS CUCTEM CHI'HaJi3aIlli Ta OCBITICHHS HEOS3IIEUHUX 30H;

O TIPOBENCHHS IHCTPYKTaXIB Ta KOHTPOJIh BUKOHAHHS TPABIIT OC3MEKH.

Taki 3axonM JO3BOJSIOTH 3HU3UTH PIBEHb TpPAaBMAaTU3My Ha OyaiBHUIITBI,
3a0e3neunTy Oe3MeuHy EeKCIUTyaTallilo TEePUTOPIN Micis 3aBepllieHHs 3a0ynoBH, a
TaKOX BiAMOBIIAaTH BUMoOram 3akoHy Ykpainu «IIpo oxopony mpari» Ta Komekcy
3aKOHIB MPO Mpair YKpaiHu (CTarTi moAo Oe3MeYHUX YMOB Mpaili Ta 00OB’s3KIB
pobOoTONIABIIs).
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6. Inmezpayia OIl i cmano2o po3eumxy

BpaxyBaHHs BHMOT OXOpOHHM Tpalli y MICTOOYHIBHUX JOKYMEHTaX IIiJIBUIIY€E
coLlaNIbHY CTIMKICTh MiCTa, 30epirae 3710pOB’ s HACEIIEHHS Ta ONTHUMI3y€ BUKOPUCTAHHS
pecypciB. besneune cepenoBwuine cCnpwusi€ MiIBUIIEHHIO SKOCTI JKUTTS MEIIKAHIIIB,
3MEHIICHHIO €KOHOMIYHUX BUTpAT Ha JIIKBIJAIlIO aBapiifHUX CHUTYalllil Ta JIKyBaHHS
tpaBM. Y [uinpi interpamis OIl y miaHyBaHHS >KUTJIOBUX KBapTadiB J03BOJIMIA
peai3yBaTH KOHIICTILIIO «0e3MeYHOro MicTay, e 30HH I'POMaJICEKOTO KOPUCTYBaHHS,
TPAHCIIOPTHI MAapUIPYTH Ta OO €KTH COIlajbHOI 1H(PPACTPYKTYPH BPaXOBYIOTh
MOTEHIIIHI pPU3UKH JIJI MEIIKAHIIIB 1 IEpCOHAITY.

TakuM 4yKMHOM, 1HTErpallis BUMOT OXOPOHH Tpalll y IJIaHyBaHHS TEPUTOPIN € He
JUIIe IOPUINIHOI HEOOXITHICTIO, ajieé M CTpaTeriyHUM 1HCTPYMEHTOM ITiJIBUIIICHHS
0e3MeKH Ta CTaJoro po3BUTKY MICHKOTO cepenoBuia. BoHa 3a0e3neuye cCUCTEMHUMN
X1 0 OpraHi3aili TepuTopii, MiHIMI3Y€ PU3UKH JIJISl )KUTTS Ta 3A0POB’S JIONEH, a
TaKOX MiJIBUINY€E €(EeKTUBHICTh YIPABIIHHSI MICTOM 1 €KCIUTyaTallii iHQpacTpyKTypH.

2. 3akoHOaaBYA Ta HOPMATHBHA 0a3a OXOPOHM Ipaili

3akoHonaBya Ta HopMatuBHa 0a3za oxoponu npari (OI1) B Ykpaini popmye npaBoBi
Ta OprasizauiiiHi pamMku A 3a0e3nedeHHss Oe3MeYHUX YMOB Mpalll Ha BCIX eTamax
KUTTEBOTO LIMKIY MICTOOYIIBHUX 00’ €KTIB — BIJl IJIaHYBAaHHS Ta MPOEKTYBaHHA 10
OyIiBHMIITBA, €KCILTyaTalli 1 MOJIepHI3allil 1H)KeHepHUX Mepex. i micToOyniBHOTO
IJIAHYBaHHS 1151 0a3a € OCHOBOIO IHTETpallii BUMOT O€3IEKH y T'eHIUIaHU, JeTallbHi
rianu Tepurtopiit ([AI1T), inxxenepHi mpoekTu Ta Oy/iiBesIbHI pOoOOTH.

2.1. Ocnoeni 3akoHu ma Kooekcu

1. 3axon Ykpainu «IIpo oxopony mparti» (Big 14.10.1992 Ne 2694-X1I) [1].

[le#t 3akoH BHW3HAua€ 3arajbHl MPUHIMIIK OXOPOHM Mpalli, MpaBa Ta 000B’s3KU
MpaIliBHUKIB 1 poOOTOABIIIB, MOPSAOK opranizaiii cuctemu Ol Ha mignpuemMcTBax Ta
B yCTaHOBax. B KOHTEKCTI MiCTOOyyBaHHS BiH BCTAHOBIIIOE 000B’ 30K 3aMOBHUKIB 1
MPOEKTYBAJIbHUKIB BPaxOByBaTH PHU3UKH TpPaBMaTW3My, WIKiAJIMBOTO BIUIMBY Ha
3I0pOB’s Ta aBaplMHUX CUTyallll IPU IJIaHYBaHHI TEPUTOPIH 1 OyAIBHULITBI 00’ EKTIB.

2. Konekc 3akoniB npo npaio Ykpainu (K3nll)

K3nll pernamentye rapantii mpaB MOpaliBHUKIB y cdepi OE3NeKu Ta OXOPOHHU
npaili, BCTAaHOBIIOE€ 000B’SI30K poOOTOaBLs 3a0e3neuyBaTy Oe3MedHi YMOBH Mpaili,
MPOBOAUTH  IHCTPYKTaXl1 Ta arectamilo nepcoHany. llomoxkeHHA  KoAekcy
3aCTOCOBYIOTBCS 1 JI0 MIANPUEMCTB OyIIBEJIBbHOI Traily3i, KOMYHAQJIBbHHUX CITYXKO,
EKCIUTyaTallliHUX OpraHi3ailiii MicTa, o 0OCIYTOBYIOTh 1HKEHEPHI MEPEXKi.

3. 3axon Ykpaiau «IIpo OymiBenbHI HOPMU» Ta MOB’s13aHI HOPMATUBHI JOKYMEHTH

Hepxasni OyniBenbHi HOpMu (JIBH) € 000B’s3k0BUMU 711 3aCTOCYBaHHS TIPH
MPOEKTYBaHHI Ta 3a0ymoBi Teputopiii. Cepen OCHOBHUX HOPMAaTHUBHUX AaKTiB, MIO
pPEenIaMeHTYIOTh OXOPOHY Mpalli B MiCTOOYlyBaHHi:

o JIBH A.3.2-2-2009 «Cuctema ctanmaptiB Oe3meku mpari. OxopoHa mpari 1
MpOMUCIIOBa Oe3neka B OymiBHUIITBI» [2]. — BCTAHOBIIIOE BUMOTH JI0 OpraHizamii
OynIMaiilaH4YMKIB, 30H CKJIaJyBaHHsA MarepiajiB, MOHTOKHUX MalJIaHYMKIB,
CaHITapHUX 30H 1 MPOXO/IB JJIsI MPAIiBHUKIB.
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o JAbH b.2.2-12:2019 "I1nanyBaHnHs 1 3a0ynoBa Teputopiit" [3] — MICTUTh HOPMHU
100 PO3MIIICHHS KHUTIOBUX, TPOMAJICHKUX Ta MPOMHUCIOBUX 30H 13 BpaxXyBaHHSIM
CaHITapHO-3aXMCHHUX 30H 1 6E3MEYHOTO CYyCi/ICTBA.

o JABbH B.2.3-5:2018 "Bynuiii Ta 70poru HaceneHuX MyHKTIB" [4] — BCTaHOBIIOE
BUMOTH JI0 IIMPUHU TPOTyapiB, MIIIOXITHUX MEPEXOiB, OCBITICHHS, 30H IJS PyXy
aBapifHUX CITYkKO.

o IBH B.1.1-7-2016 «Iloxexna Oe3neka 00’€kTiB OymiBHHNOTBAY [5] —
periaMeHTy€ TIPOTUTIOKEKH] BIICTYIIH, 1 13111 JJIS TIOXKEKHOT TEXHIKH, PO3MIIICHHS
MOXKE)KHUX T1JPaHTIB 1 €BaKyalllHHUX IIJISX1B.

2.2. Inmezpauia nopmamueie y micmooyoieHi piuileHHA

BpaxyBaHHs 3akoHOJaBU4Oi Ta HOpPMAaTUBHOI 0a3u y mpoleci IUIaHyBaHHSA
TEPUTOPIHN peanizyeThCs uepes:

* Brmtouenns posaiury «OxopoHa Tmpaii Ta TPOMHUCTIOBa Oe3mleka» vy
MOSICHIOBAJIbHY 3amucKy 10 redruiany ta JIIT. TyT onucytoTecs 3araibH1 MPUHIKAN
3aXMCTy Mpalll, METOIY OLIIHKM PU3UKIB 1 nocuinanHs Ha JIbH Ta 3akonHu.

. CDOpMaJ'HSaHIIO BUMOTI IO oOpraHizamii OyIMalJIaH4MKIB: BUIIJICHHS 30H
CKIIQAyBaHHS, TiA’{3MiB IS TEXHIKH, CAHITAPHUX 1 MOHTaXHUX 30H, OTOPOXK 1
CUTHaJI3allii.

» IlnanyBaHHs1 O€3MEUHOrO JOCTYIY Ta €BaKyarlli: 3a0e3MeueHHs Mmia i341B I
MOKEXKHUX 1 aBapliHUX CIyKO0, HOpPMaTMBHA IIMpPWHA MIMIOXIAHUX MAapUIPYTIB,
OCBITJICHHS] TPOMAJICHKMX 30H.

» BcraHoBNEeHHsS caHITapHO-3aXWCHMX 30H O TOTEHIIIHHO HEOE3MeUHuX
00’extiB (ITHO), mo BkiItouae 0OMEXEHHs CyCiIHIX (DYHKI[IH, 30HU BIMOYUHKY Ta
00’ €KTH COIiaNbHOI IHPPACTPYKTYPH.

* Po3poOky kapTu pH3UKIB 1 IUIaHY diM MPU HAI3BUYAMHUX CHUTYallisX, IO
BKJIFOUA€ TIABOJIKH, TOXKEK1, aBapii Ha Mepekax Ta 1HII MOTEHIIiHI HeOe3MeKH.

2.3. IIpakmuune 3acmocysanus

VY wmicti Juinpo inTerpauist 3akononaBuux Bumor OIl 1 JIBH y micToOyniBHy
MIPaKTUKY TPOSBIISETHCS Y:

e po3poO0Ill JeTalbHUX IUIAHIB >KUTJIOBUX KBapTalliB 13 BUJUICHHSIM 30H IS
0e31me4yHoro mij’ 31y OyliBeNbHOI TEXHIKY;

* IUJIaHYBaHHI MiA 13/1B JUIs IOKEKHUX Ta aBapiiHUX CIy>K0 BianoBiaHo 10 JIBbH;

 opranizaiii OyaMailIaHYMKIB 13 JOTPUMAHHSM CaHITAPHO-TITIEHIYHUX HOPM 1
Oe3MeYHNX MapIIpyTiB AJIs MPaIliBHUKIB,

dbopMyBaHHI CHCTEMH OIIIHKM PHU3WKIB Ha BCiX eTamax OymiBHUIITBA Ta
eKCILTyaTallii iIHKEHEPHUX MEPEexK.

TakuM 4MHOM, 3aKOHOJIaBYa Ta HOpMAaTUBHA 0a3a OXOPOHHM Tpaili Q)opMye OCHOBY
11 6€3MEYHOT0 Ta CTAJIOr0 PO3BUTKY MICHKOTO cepezLOBHma 3a0e3reuye MiHIMI3aIlio
npodecifiHUX 1 TEXHOTCHHHUX PH3MKIB 1 € HEBIJ €MHOIO CKJIQJOBOIO MPOIECY
MiCTOOY/IIBHOTO TJIaHYBaHHSI.

3. OCHOBHI BUMOI'M OXOPOHHM Npaui y IVIAHYBAHHI TEPUTOPil

BpaxyBanus Bumor oxoponu mpaui (OIl) Ha eramax mjlaHyBaHHSI TEPUTOPINA €
KJIFOYOBUM (PaKTOPOM CTBOPEHHS 0€3MEeYHOro, (PyHKIIOHAIBHOIO 1 CTAJIOr0 MICHKOTO
cepenoBuia. B yMoBax 3pocTaruoi IMIUIBHOCTI 3a0yloBHM Ta YCKJIATHEHHS
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TPAHCIIOPTHOI 1 1HXeHepHO1 1H(pacTpykTypu iHTerparis HopMm OII y micToOymiBHI
JTOKYMEHTH 3a0e31edye:

* 3HIDKCHHS PU3WKY TPAaBMaTU3MY Ta aBapiii;

* MiHIMI3allil0 HETaTUBHOTO BIUIMBY OyIIBHUIITBA Ta MPOMHUCIOBUX OO’€KTIB Ha
MEIIKaHIIIB;

* MiABUINEHHS €QEKTUBHOCTI oOpraHizamii 1HXEHEPHUX Mepex 1 00 €KTIB
KPUTHUYHOT IHPPACTPYKTYPH;

* CTBOPEHHS KOM(OPTHOTO 1 OE3MEYHOro CEepelIOBMINA I BCIX KaTeropii
HacCeJIeHHS.

3.1. be3neka 0yoigenbHo20 eupooOHUUMEA

Ha erami peanizariii 3a0yi0BH KJIIOYOBUMH € OpTaHi3alliiiHl Ta TEXHIYHI 3aXOJu
111010 3a0e3neueHHs 0e3eYHOr0 BUKOHAHHS poOiT. Jlo HUX HajexXarb:

* Buninenns 30H oprasizamii  OymiBHUIITBA: PO3MEXKYBaHHS TEPUTOPIT
OyaMaiilaHunKa Ha poOoUl 30HH, CKJIaJIM MaTepialiB, MOHTaXKHI JUISTHKHA Ta CaHITapHO-
OOy TOBI MPUMILLIEHHS.

» OOnamTyBaHHs T 13/11B JIJIs1 CHEUTEXHIKHU: 3a0e3Me4eHHs 0€3MeYHOTO I0CTYITY
BAXKKOI TEXHIKM A0 OyHIBEJbHMX O0’€KTIB, 3 ypaxXyBaHHSIM HOPMAaTUBHUX KyTIB
MTOBOPOTY 1 BAHTAXKOI1IHOMHOCTI JAOPIT.

e JloTpuMaHHs caHITapHUX 1 MOOYTOBMX HOPM: OOJAIITYBAHHS PO3IArajcHb,
IOYIIOBUX, TyaJeTiB, MICIIb BIAMOYMHKY Ta IOCTYIY JI0 MUTHOI BOJIU JIJISl MIPALliBHUKIB
OyJIMaiiTaHYHKIB.

* Buxopucranus 3aco0iB iHauBiAyanbHOTO 3axucty (3I3): Kacku, pykaBuIl,
3aXMCHE B3YTTs, pECIiparopu Ta iHie o01alHaHHs BIAMOBIAHO 70 crienudiku pooirT.

Y wicti JIHINpO TpH PEKOHCTPYKIIIi 0araromoBepXOBUX KBapTajiB IpaKTHUKa
BHJIUICHHSI OKPEMHUX IT1]1 13/11B J1sl Oy/1BEIbHOT TEXHIKM Ta OOJIAIITYBaHHS CaHITapHO-
moOyTOBHX 30H JI03BOJISIE€ 3HU3UTH PU3UK HEIIACHUX BUMAJIKIB cepell OyaiBEIbHUKIB JI0
MiHIMYMY, BignosigHo 1o JBH A.3.2-2-2009.

3.2. Oprani3auisg 0e3MeyHOro NpocTopy JJIsl MEMIKAHIIB 1 KOPUCTYBaulB

[InanyBaHHs TepuTOpiii Mae mepeadadaTy OE3MEUHI YMOBHU EKCILTyaraiii st
MEIIKaHIIIB 1 B1J1Bi1yBa4diB. OCHOBHI BUMOTH BKJIFOYAIOTh:

* HasBHICTh AOCTaTHIX MPOXO/IB Ta €BaKyal[liHUX LUISAXIB: LIMPUHA TPOTYapiB,
MIIIOXIJHUX TEPEXOAIB 1 BHYTPINIHBOKBAPTAIBHUX MPOi3/iB MOBMHHA BIANOBIAATH
JIBH B.2.3-5-2006.

e OCBITIICHHS TpPOMAJChKUX 30H: 3a0e3MeYeHHS BHIAMUMOCTI BHOYl JJIS
3arno0iraHHs MaaiHb, TPABM Ta aBapii.

 besmneuni TpoTyapu Ta MiIOXiHI MEPEXOIn: OONAMITYBaHHS TAKTHIIHHOI TUTUTKH
IUIS JTFOfIeH 3 TOpYILIEHHSAMU 30py, 3HMKeHHs pu3uky A TII y micusx nepexomis.

o JlocTymHiCTh I MaJIOMOOUTRHUX TPYIN HACENEHHS: NaHAYCH, CIICIiabHI
MiTAOMHHKY, aAaTOBaHI MIIIOX1HI MAPIIPYTH.

Y [uinpi 3acTocyBaHHS TaKUX 3aXONIB MiJ Yac PEKOHCTPYKII LEHTpaibHUX
BYJIMIIb Ta KUTJIOBUX KBapTaliB 3abe3redye Oe3MeuyHruid pyx MIIIOXO/iB 1 KOM(pOPTHE
KOPUCTYBaHHS TPOMaJICHKUMH ITPOCTOPaMHU.
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3.3. Hoocericna HGe3neka ma 00CmMyn nOHCEHCHUX RIOPO30inie

[TmanyBaHHSI TEPUTOPi MOBHHHO BPAaXOBYBAaTH MOXJIHMBICTh HIBUAKOTO JOCTYITY
aBapifHUX CITY>K0 y pa3i HaA3BUYAWHUX CUTYaIlIN:

o [lix’i3mu [uist OYKEKHOT TEXHIKM: TIOBUHHI 3a0€31euyBaTH MOXJIUBICTD i 131y
70 Bcix OyniBenb 13 ypaxyBaHHSIM HOPMAaTUBHUX BiJICTaHEH 1 IIMPUHU MPOi3/iB.

* IlpoTunoxexxHi BIACTYIM Ta 30HU CIIOKOIO: pO3TAIIyBaHHS OO0 €KTIB 13
JOTPUMAaHHSM BijcTaHel, nependauenux JIbH B.1.1-7-2016.

* OOnamTyBaHHS €BaKyalllMHUX IIISXIB 1 BUXOJIB: IJAHYBaHHS €BaKyal[liHUX
MapHIpyTiB Y OyAiB/ISX 1 HA TEPUTOPIT BIATIOBITHO 0 BUMOT MOXEXKHOT O€3IMEKH.

3.4. Oxopona npaui Ha iHHCEHEPHUX MEPEHCAX

besneka mpalliBHUKIB KOMYHaJIbHHX CIOy)KO 1 KOpUCTYBadiB 00’ €KTIB
3a0€3MeUy€EThCS MUIIXOM:

* Hananzs 6e3me4Horo JOCTyIy 10 By3J1iB OOCIyTOBYBaHHS;

* OO0namTyBaHHS TEXHIYHUX MPOXOJIIB 1 3aXUCHUX KOHCTPYKIIIM JIJIs 3a11001TaHHs
MEXaHIYHUM YIITKOKCHHSIM;

* 3abe3neuyeHHs BEHTWIALII Ta HAJIEKHOTO MIKPOKIIMATYy y TEXHIYHUX
MPUMIILICHHSX;

* 3axucTy BijJ HEOE3MEUHUX BIUIMBIB, BKIIOYHO 3 €JICKTPUUYHUMU, XIMIYHUMH Ta
MEXaHIYHUMH PU3UKAMHU.

3.5. Canimapno-cizieHiuni ymosu

[1in yac nmuanyBaHHS TEPUTOPIH CIIiJ iepenoadaTu:

* MICIIS BIAMIOYMHKY Ta XapuyBaHHsI MPAI[IBHUKIB Oy/[iBHUIITBA;

* JIOCTYI JIO0 MUTHOI BOJIU Ta CaHBY3JIiB;

* 3aXO0JIY IIO/I0 3HMKEHHS ITYMOBOTO Ta MUJIOBOTO HaBaHTa)KEHHS;

* JOTPUMaHHA BHUMOT MO0 MIKPOKJIIMATy Ta BEHTWIALII TPOMaJCHKUX
MPUMIIICHB.

3.6. Puzuk-opieHTOBAaHMH MiAXiX

CyvacHe MicTOOymyBaHHS niepeadadae CUCTEeMHUI TIX1] 10 OIIHKU PU3HKIB:

* Anamiz mnpodeciiiHux HeOe3nek miJ dYac OyIIBHMITBA 1 €KCIUTyarailii
THKEHEPHHUX MEPEXK;

* BusHaueHHs 30H OOMEKEHOIo AOCTYIy NOOJIM3y MOTEHLIMHO HeOe3MeYyHUX
00’extiB (ITHO);

* Po3poOka 3axomiB 3 MiHIMI3alli PHU3KMKIB, BKJIIOYHO 13 CHUTHAJI3ALELO,
OFOpO,Z[)KeHHSIM Ta KOHTPOJIbHUMHU MPOLIEAYPAMH.

VY Hduinpi Ta iHmmMX Mictax YKpaiau 3aCTOCYBaHHS PHU3HUK-OPIEHTOBAHOTO niz[xoz[y
JI03BOJISIE 1HTETPYBAaTH BHUMOTH OXOPOHHM Mpalll y Mpolec IMJIaHyBaHHS XUTJIOBHUX 1
TPOMAJICBKUX TEPUTOPii, 3MEHIIUTH aBapiHICTh 1 MIABUIIUTH O€3MeKy IS BCIX
YYaCHHUKIB MICBKOTO CEPEOBHILA.

4. PoJii Ta 000B’SI3KM YYACHHMKIB NMpoLeCy NJIAHYBAHHSA B YACTHHI OXOPOHHU
npaui

EdextuBHe BOpOBa/KEHHS BUMOT OXOPOHHM TIpali y TMpoIec IJIaHyBaHHS
TEPUTOPIA HEMOXJIIMBE 0€3 UITKOrO BU3HAUYEHHSI POJIeil Ta 00OB’SI3KIB YCIX YYaCHHUKIB
MictoOyaiBHOro nmnporecy. CucremMa B3aeMojili MDK OpraHamMd  MiICIIEBOTO
CaMOBpSAYBaHHs, MPOEKTHUMHU OpraHizalisiMi, OyHdiBEIbHUMU MIAPSIHUKAMHU Ta
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KOHTPOJIIOIOYMMH OpraHaMu 3a0e3revye JOTPUMaHHs HOpM Oe3MeKH Ha BCIX eTamnax
— BIJI TUTAaHYBaHHS J0 eKCIuTyaraiii 00’ €KTiB.

4.1. Opeanu micyeeo2o camoepadyeanHs

Opranu MiCLIEBOTO CaMOBPSITyBaHHSI, SIKi BUCTYIIal0Th 3aMOBHUKAaMU FeHEpaTIbHUX
r1aHiB 1 3arBepakyBadamu 11T, MaroTh Taki 060B’A3Ku:

* BkitoyeHHss BUMOT OXOPOHHU TIpalll A0 TEXHIYHHX 3aBIaHb 1 yMOB 3a0y/IOBU:
3a0e3MeYeHHs TOro, 100 MPOEKTYBaJbHUKK BpaxoByBainu HopmaruBu JIBH, 3akon
«IIpo oxopony npami» ta K3nll;

* KonTponp mig dac peanizaliii MNpOEKTIB: MOHITOPUHT 30H OyHIBHUIITBA,
THMYACOBUX KOMYHIKalllid, JOTPUMaHHS CaHITAPHO-3aXUCHUX 30H;

» 3abe3neueHHs MiArOTOBKM JIOKYMEHTAIlll sl OLIIHKA PU3UKIB Ta BKJIFOUCHHS
BUMOT OXOPOHHU TIpalll y MICTOOY/IIBHI aKTH;

 Opranizaiig iHQopMaIifHOT TIATPUMKH HACEJIICHHS PO MOTEHITIHHI HeOe3MeKn
Ta 3ax0/ly OE3MEKU y KUTIOBUX KBapTalax Ta rPOMaJChbKUX MIPOCTOpax.

[Tpuknaz: y JHinpi i yac po3poOKU reHepaIbHOrO IUIaHy LIEHTPAJbHUX PAalOHIB
MICBKOI paJy BKJIOYalia OKpeMHuil po3ain «OXopoHa mpaui», 1e Oyau nependadeHi
BUMOTH /IO CaHITAPHO-3aXUCHUX 30H, IIJ i3/IB IJIs1 aBapiiHUX CIIy>)KO Ta Oe3rneyHux
MapIIpyTiB AJI1 MEIIKAHIIIB.

4.2. Ilpoexkmni opzanizayii ma pospoonuxu I'IL/JIIIT

[IpoekTH1 opraHizalii BiANOBIIal0Th 32 CTBOPEHHS 0€3MEYHUX 1 PYHKIIOHAIBHUX
MICTOOYIIBHUX PIIICHb:

* Po3poOka maHyBaJibHMX pimieHb 13 ypaxyBanHsM JIBH Tta uwuHHOTO
3akoHozAaBcTBa 3 OII;

» IlinrotoBka posauniB «OxopoHa mpari» Ta «[IpomucnoBa Oe3mekay y
MTOSICHIOBAJIbHIM 3aITHCIIl 10 TIPOCKTY;

e OmiHka PHU3WKIB ISl TPAIiBHUKIB Ta MEIIKAHIIB 1 MPOIMO3MINI IMOA0 iX
MIHIMI3aIii;

» Po3pobOka 3axo/iB 110710 opraHizailii OyaMai1aHurKiB 1 3a0e3neueHHs 0e3MeKn
THXKEHEPHHUX MEPEK;

e InTerpamia mnokexHoi Oe3MeKM Ta €BakyallliHUX MLUISXIB Yy I[UJIaHyBaJIbHI
plLIEHHS.

[Ipuknan: mpoekTHl opradizauii y JIHIOpi mijg 4Yac peKOHCTPYKIT >KUTIOBHX
KBapTajiB IMepeadavyaroTh BUAUICHHS OKPEMHUX 30H JJsi Oy[diBETbHOI TEXHIKH,
OpraHi3alliro CaHITapHO-TTOOYTOBUX MPUMIIICHB 1 0€3MeYHUX I IXO/IB JI0 1THKCHEPHUX
MEpPEXK.

4.3. Byoigenwvni niopaonuku ma pooomooasui

byniBenpH1 kommaHii Ta poOOTOMABIN BIAMOBIAAIOTH 3a peai3alliio 3axoMdiB 3
OXOPOHH Tparll Ha TPAKTUIHOMY PiBHI:

* Peamizamis 3axomiB Oe3neku Ha OyIMailaHUYMKax: yCTaHOBKA OTOPOIKEHb,
OCBITJICHHSI, CUTHAJIi3a1111, MapKyBaHHsI HEOE3MEUHUX 30H;

* IlpoBeaeHHs IHCTPYKTaXiB Ta HABYaHHSI MEPCOHANY 3 AoTpuMaHHs mpasui OIT;

 3abe3nedeHHs MepcoHaly 3aco0aMu 1HIUBITyaIbHOTO 3axucTy (313);

» JIOKyMEHTYBaHHS 3aXOJIB 3 OXOPOHHU Ipalll: BEIEHHS KypHAJIIB 1HCTPYKTAXKIB
Ta 3BITHOCTI BIAMOBIIHO 110 3akoHY «IIpo oxopony mpari» 1 K3nll;
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* MOHITOPUHT Ta KOHTPOJIb JOTPUMAaHHS O€3MEeYHUX MpoleaAyp Yy Ipoleci
OyHiBHUIITBA Ta €KCIUTyarTallii TAMYacOBHUX 00’ €KTIB.

[Mpuxnan: miapsaauky y JHinpi mig gac OyaiBHUITBA JKUTIOBUX KOMILIEKCIB
OpTraHi30BYIOTh OKpeMi i 131y ISl BaHTAXHOI TEXHIKM Ta CHEIialibHI IMIIOXiTHI
MapIUIPyTH JJIs MPAIIBHUKIB, 110 3HAYHO 3HWXKYE PU3UK aBapiil 1 TpaBMyBaHHSI.

4.4. Konmponwrtoui opzanu ma cayxcou npayi

Kontpomoroui opranu 3miMCHIOIOTh HamIsaa 1 3a0e3MeuyioTh BHUKOHAHHS
HOPMATHRBIB:

» IlepeBipka norpumanns Hopm OIl 1 JIBH mix wac mnpoexkTyBaHHS Ta
Oy/1IBHUIITBA;

* Aynut po3nuiiB «OXOpoHa npaii» y MicTOOyIIBHUX JOKYMEHTaX;

» KoHTposb BUKOHAHHS 3aX0/[1B Ha OyIMaijaHYMKaX 1 B eKCILTyaTalliiHUX 30HaX;

* Hananus pexkomeHpaauii 1 NpUIUCiB HI0A0 YCYHEHHSI TOPYILIEHb Ta MMiIBUILIEHHS
piBHSI O€3MEKH.

VY JIHiOpi KOHTPOJIOKOYl CIyOM TMpaml peryaspHO MPOBOJATH MEPEBIPKU
OyIiBENbHUX MailIaHYMKIB 1 HOBUX KUTJIOBUX PailOHIB HA BIJIMOBIIHICTh HOPMATUBaM
0e3MeKH, 0 JT03BOJISE 3a11001raT MOPYIIEHHAM 1 TPABMaTU3MYy.

[HTerpanisa uux MexaHi3MiB y MiCTOOYIIBHY HPAKTUKY € HEOOX1THOO CKJIaJ0BOIO
CTaJOro PO3BUTKY MiCTa, MIJABUIILYE SIKICTh IUIAHYBAJIBHOI OpraHi3amli TEpUTOpId 1
poOUTH MIChKE CepeoBUIIE OE3MEUHUM ISl BCIX KaTeropiii KOpUCTyBaylB.

5. IlpakTu4Hi iHIMKATOPH OXOPOHH MNpani Ta 0e3NMeKH B HAA3BHYAWHUX
CHUTYaIlisiX

Jnst  edeKTUBHOTO BKIIIOUEHHSI AaCMEKTIB OXOpOHM Tipami Ta Oe3leku B
HAJ3BUYAMHUX CHUTYyaIlisIX y TIPOIIEC OI[IHKA SKOCTI IUIAaHYBAJIbHOI OpraHi3aifii
TEPUTOPIA HEOOXITHO PO3POOUTH CUCTEMY MPAKTUYHHUX 1HAUKATOPIB (puc. 1). BoHu
JI03BOJISTIFOTH HE Jiniie popMastizyBaTH BUMOTH 3akoHonaBcTBa Ta JIbH, a i cTBOpIOIOTH
IHCTPYMEHT IJIsl KUIBKICHOI Ta SIKICHOI OLIIHKM O€3MeKHM MICBKOIO CepeloBUIIa Ha
PI3HMX eTanax IUIAHyBaHHS 1 eKCILTyaTalii.
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IHOAWKATOPH OXOPOHM NPALLI IHAWKATOPY BE3NEKW B HC

» Po3ain «OxopoHa npayis « KapTa 30 pu3nkis
« Kapra npodecinHux punkis » EBaByauiing MapuwpyTw
» CaniTapHO-3axnCHi 30HK » [locryn asapifiumnx cryx6

» NMnarn Geznexn GyamangaH mxis * CucTema onoBIWeHHs
\ )

4 4

FEHEPAZIbHUA NNAH AETAZIbHWH NNAH (ANT)

* 3oMyBamna Ta inpacTpyxyps

TEXHIKO-EKOHOMIYHE
OGIPYHTYBAHHSA

NPOEKTYBAHHA
| BYAIBHULUTBO

» Maans Geanexwn pobir

NPOEKTYBAHHA
1 BYAIBHUUTBO

» Mnanm Gesnexu pobir

* AHANIS pranKio
|« Bamory 40 0xX0poHM npawl

A T l |

TJIAHM NNAHW EBAKYALIT KOHTPOJIb TA MOHITOPUHI
EBAKYALII | YKPUTTA
I YKPHUTTA
. l |

OUIHKA AKOCTI NJIAHYBAHHS

* TH | NPOMMCNOBa Geanexa

« Inankaropr ON i HC
« BanbHa ouinka

Pucynok 1. [aaukaropu OXOpoHU Tparli Ta OS3MEeKH B HAA3BUYAWHUX CHUTYAIlisX
IS OIIHKY TUTaHyBaHHS TEPUTOPI MicTa

5.1. Ocnoeéni npunyunu ghopmyeannsn inouxamopie

[HAMKaTOPU MOBHUHHI BiMOBIAATH HACTYITHUM KPUTEPIsM:

1. OG’€KTUBHICTh — TMOKa3HUK Ma€ YITKO BigoOpaxkaru cTaH Oe3mneku abdo
BIIMOBITHICTh HOPMaTHUBaM.

2. BuMiproBaHICTh — MOXJIMBICTh OIIIHUTH MOKa3HUK y KUIBKICHUX a00 SIKICHUX
TepMiHax (Hampukiaa, % TepuTopii, HAIBHICTh JOKYMEHTAIlli, KM TPOTyapiB).

3. [IpakTuyHa 3HAYYIIICTh — IHIMKATOP TTOBUHEH Bi0OpakaTu acmekT Oe3neKu,
KWW pealbHO BIUTUBAE HA 3aXUCT MPAIIBHUKIB Ta MEIIKAHIIIB.

4. CyMiCHICTh 13 MICTOOYIIBHUMH JIOKYMEHTaMU — MOXJIMBICTh I1HTErpalii
MOKa3HHUKIB y TeHepaidbHui 1aH, JIIT, mnosicHIOBaibHI 3amMCKH Ta TEXHIKO-
€KOHOMIYH1 OOIPYHTYBaHHS.

5.2. Kamezopii inoukamopis

[HAMKATOPY MOXXHA YMOBHO TIOIJTUTH HA TPU TPYIIH:

1. [aqukaTopu OXOpoHM Tpami Ha OyIiBENbHUX MalJaHYMKaX Ta 1HXCHEPHHX
Mepexkax

o HasBuicTth Ta moBHOTa po3auty «OXOopoHa Mpaii» y MOSCHIOBAJIbHIN 3amuciii
(Tak/Hi).

o Yacrtka OyamaiinaH4mKiB 13 3aTBEpAKEHUMHU IJIaHaMu Oe3neku nparti (%).

o Bingcorok Teputopii 3 OpraHizoBaHMMHU CaHITAPHO-TOOYTOBUMHU 30HAMHU IS
nparfiBHUKIB (%).

o KinpkicTh By37iB 1HXKEHEpPHUX MeEpexX 13 O€3MeuHuM JOCTYyNOM JJis
00ciyroByBaHHs (1IIT.).

2. InpukaTopu Oe3MeKHu MEIIKaHIIIB Ta KOPUCTYBAY1B MiCBKOTO TIPOCTOPY
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o HasBHiCTP HOpMATMBHOI HIMPUHM MINIOXIAHUX Ta BHYTPIIIHHOKBAPTAIbHHUX
MapuIpyTiB (M/IIT.).

o YacTka TepuTopii 3 OCBITIICHUMHU TPOMaZICbKUMU 30HamMH (%0).

o JlocTymHICTh MIIMIOX1AHUX MApUIPYTIB JJIs MaioMoOUTbHUX Tpy (% a0 iHIeKe
JOCTYITHOCTI).

o IlpucyTHICTh CaHITAPHO-3aXUCHUX 30H MIK TPOMHUCIOBOIO 1 KHUTIOBOIO
3a0ym0BOIO (Ta).

3. Imgukaropu 6e3neku B Haa3BUyatHux curyarlisx (HC)

o HasBHicTh KapTu pu3HKIB (MOBiHb, MOXKEXI1, TEXHOTEHHI aBapii) y TeHIUIaH1
(Tak/Hi).

o HasBHicTh BU3HAYEHHNX €BaKyal[iiHUX MapIIPyTiB Ta YKPUTTIB (KUIBKICTH 200 %
TEepUTOPI).

o UYacTtka tepuropii 13 3a0e3MeUCHUMU 11 131aMH I aBapiiHUX Ta MOXKEKHUX
cimyx0 (%).

o HasBHicTh many N1l Mpy HAA3BUYANHUX CUTYALISX Y MOSICHIOBAJIBbHIN 3aUCII
(Tak/Hi).

5.3. Memoouka ouinku

JIns TpakTUYHOTO 3aCTOCYBaHHS 1HJMKATOPIB JOLUUIBHO BHUKOPHCTOBYBAaTU
OaraTtokpuTepiallbHUNA MIAXIJ, AKUU 03BOJIsIE 00’ €qHATH Pi3HI IPYNU MOKA3HUKIB Y
3arajJbHUMN 1HJAEKC O€3MEKH TEPUTOPIi.

1. KinbKicHa OLlIHKA — KOXEH I1HAMKATOp OTPUMYE YHCJIOBE 3HAUYCHHS abo
IPOLIEHTHE BIIHOIICHHS.

2. Bara inaukaropa — 3a 3HA4YLIICTIO Il OE3MEKH BU3HAYAETHCS KOC(IIIEHT
BIUTMBY (HAmpuKJIad, JOCTYIHICTh TOXEKHUX WA’ I371B Mae OLIbIIy Bary, HIX
OCBITJICHHS TPOTYapiB).

3. Po3paxyHOK 1HTErpajabHOIO 1HAEKCY — LUIAXOM CyMYyBaHHs 3BaKCHHMX 3HAYEHb
yCIX 1HAMKATOPIB OTPUMYETHCS TMOKA3HUK 3arajibHOi O€3MeKH Ta OXOPOHHU Mparll
TEPUTOPII.

5.4. Ilpuknao 3acmocysannus 6 /[ninpi

Y wicti [Hinpo iHaukaropu oxopoHud mnpauni Ta Oesneku B HC akTtuBHO
3aCTOCOBYIOTBCS MMiJI 9aC PEKOHCTPYKINi )KUTIOBUX KBApTalliB Ta MJIaHYBaHHS HOBHUX
KUTJIOBUX MaCHUBIB:

* Bci HOBI npoekTH MaroTh po3auT «OXopoHa mpail» y NOSACHIOBAIbHIN 3aIUCII.

o Ilix’i3am It MOXKEKHUX 1 aBapiiHUX CIIY»KO TuIaHyroThes 3rigHo 3 JABH, a ix
HAsSIBHICTh KOHTPOJIIOETHCS HA €Tarli Oy/1iBHUIITBA.

» CaniTapHO-3aXMCHI 30HM MDK TPOMHCIOBOIO Ta KHUTIOBOI 3a0yI0BOIO
(GhOpMYIOTHCSI BIATIOBITHO IO HOPMAaTUBHUX BUMOT.

* CTBOPIOIOTHCS KapPTHU PU3HUKIB, sIKI BIIOOpaKaroTh MOTEHITIITHI HEOe3MeKu — BiJl
MaBOJIKIB 1 aBapiii Ha Mepexkax J0 TMOKEKHUX 3arpo3, IO JI03BOJISE TIIaHYBaTH
€BaKyallliiHl MapIIpyTH Ta YKPUTTS AJI1 MEILIKAHIIIB.

BukopuctanHsi TpakTUYHMX 1HIUKATOPIB JI03BOJSiE (popMaiizyBaTH BUMOTHU
OXOpPOHH Mparli Ta O€3MeKH B HaJ3BUUAMHUX CHUTYAIlisX, MiJABUIIYE 00’ €KTUBHICTH
OLIIHKMA TUIAHYBaJIbHOT OpraHi3ailii TEepUTOpiii 1 CTBOPIOE 1HCTPYMEHT s
MOPIBHSJIBHOTO aHaJli3y PI3HUX MPOEKTIB. [HTErpamis Takux 1HAUKATOPIB Yy MPOILIEC
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po3pobku reHmua”iB 1 JIIT poOutrh OIIHKY O1IbII MNPUKIAAHOK Ta JI03BOJISE
npuiiMaTté OOTPYHTOBaHI pIIICHHS IOMO 3a0e3Me4eHHs Oe3MEeYHOro 1 CTajoro
PO3BUTKY MICHKOTO CEPEIOBHUIIIA.

6. be3neka B Ha3BUYAITHUX CUTYAIlisIX TA YKPUTTS HACEJIEHHS

besneka Hacenenns mia yac HagzpuuaHux cutyanii (HC) € oqHIM 13 KpUTUYHUX
aCTeKTIB TUIaHyBaJbHOI OpraHizaiii TEpUTOpiid, AKUil Oe3mocepeHbO OB’ sI3aHU 13
KUTTE3NATHICTIO Ta CTIMKICTIO MICBKOTO cepenoBuina. Ham3BuyaitHi cuTyailii MOXXyTb
MaTH NPUPOJIHE, TEXHOTEHHE a00 ColliaibHE MOXOKEHHS: MOXKEXkK1, TAaBOJIKU, BUOYXH,
aBapli Ha IHKEHEPHHUX Meperkax, XIMIUHI Ta pajlialliiiHi 3arpo3u, a TaKoXK HaJI3BUYaiHI
en1aeMI0JIOT1UH1 To/Iii.

InTerpartis 3axo/iB 6€31eKy y MicTOOY/IIBHE TUTAaHYBaHHS BKJIIOYAE:

6.1. Ilhanysannusa ykpummie 0151 HACE/1EHHA

YKpUTTS — 11€ crneniaibHo o0IaaHaHl abo aJanToBaHl MPUMIIICHHS, IPU3HAYCH1
JUTSL 3aXUCTY HACEJICHHsI B[l HETaTUBHUX BIUIMBIB HAJ3BUYaHMUX cUTyaliid. OCHOBHI
BHMOTH JI0 iX TUIAHYBaHHS:

 Jlokawist yKpUTTIB: pO3MIILEHHSI YKPUTTIB y MEXax KUTIOBUX KBapTajiB abo B
Oe3MeyHii BIJICTaH1 BiJl MOTEHIIIITHO HeOe3NeUHnX 00’ €KTIB; 3a0€3MEeUEHHS TOCTYIY B
Mexkax 500—-800 MeTpiB MiIIKK JJ1s1 OLIBIIOCT] MEIIIKAHIIIB;

e Tun yKpuTTIB: HiABAIM Ta TEXHIYHI MOBEPXHU KUTIOBUX OyAMHKIB, CIIEL1aJIBbHO
noOynoBaHi 00MOOCXOBHILA, TPOTUPAAIALIiiHI Ta IPOTUXIMIYHI YKPUTTS;

* MIiCTKICTh 1 PO3PaxXyHOK KUIBKOCTI YKPHUTTIB: BU3HAYAETHCS YUCEIbHICTIO
HaCeJIeHHSs, 110 MPOXKUBAE B KBapTall a00 MIKpOpaioHi; 3a0e31eYeHHs] MiHIMaIbHOTO
HOPMATHUBY TUIONI HA OJIHY JIIOAUHY (3T1HO 3 Jiep>KaBHUMU HOpMamu — Bif 0,5 1o 1
M? Ha JIIOIMHY 3aJICKHO BiJ] TUITY YKPUTTH);

e OOnagHaHHS YKPUTTIB: BEHTHJIALIS, OCBITJCHHS, 3alackl BOJIU Ta iXKi, 3aCO0H
MEUYHOI JOTIOMOTH, CUJIIHHS, CHCTEMH 3B’SI3KY Ta OTOBIIICHHS;

6.2. Eeakyauiiini mapwpymu ma 00CHynHicmb

[InanyBaHHs TEpUTOPIi MOBUHHO NEepe10adaTu:

* HasBHICTP 4YITKO BHU3HAYEHUX €BaKyal[lMHUX MAapUIPyTIB MJs I[IBHJKOTO
MepeMillleHHs] HACeJIeHHS 10 YKPUTTIB y paszi HC;

* [lupuHa Ta OG€3MEUYHICT, MApPUIPYTIB: MiHIMaJbHA MIMPUHA JIOPIT 1 TPOTYyapiB
JUTS IPOMYCKY JIFOIEH Ta TPAHCHOPTHUX 3aC001B €KCTPEHUX CITYXkO;

e MapkyBanHs Ta i"HopmalliiHe 3a0e3MEeUeHHs: PO3MIIIEHHS 3HaKiB 13
HanpsIMKaMH JI0 HAMOMMKYUX YKPUTTIB, IHPOPMAIIIHHUX CTEHIIB 1 CXEM €BaKyallii;

» JlOCTymHICTD JUIsl MaJOMOOITBRHUX TPYIl HACEJCHHS: MaHAYCH, MiJHOMHHKH,
aJlanToOBaH1 MapIIPyTH.

6.3. Monimopunz ma 20mogHicme 00 HAO38UYATHUX CUMYAYill

Jlist 3a0e3medeHHs onepaTuBHOCTI pearyBanHs Ha HC BaxiuBo:

* Po3po0msaTH Ta akTyani3yBaTH KapTy pU3HKIB MICTa 13 3a3HAUYEHHSIM MMOTEHIIIITHO
HeOe3neyHnux 30H (MaBOJAKOBI TEPUTOPii, MPOMHUCIOBI 30HHU, 00’€KTH KPUTHUUHOI
iHbpacTpyKTypH);

» IlmanyBatu cuctemu omnoBimeHHs HaceneHHs npo HC (cupenu, SMS-
MOB1IOMJIEHHS, €JIEKTPOHHI TabJ10, MOOLJIbHI T0JaTKH);
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 [IpoBoauTH HaBYaHHS 1 TPEHYBAHHS MEILIKAHIIB Ta TIEPCOHATY YKPUTTIB LIOJIO
npasu nosefinku y HC;

+ 3alesnedyBaTH IHTETpalliio 3axoiiB 3 Oe3neku y reHepanbHuit mian 1 JIIT,
BKJIIOYAIOUM YKPUTTS, MapIIpyTH €Bakyallli Ta pO3MIIIEHHS OO €KTIB KPUTUYHOI
1HQPACTPYKTYpH.

6.4. IIpuknaou 3acmocyeanusn é micmi /[ninpo

VY JHinpi mijg yac peKOHCTPYKIIIT KU TIOBUX MAaCHBIB 1 IJITAHYBaHHS HOBUX PailOHIB:

» IlepenbaueHo oOnamTyBaHHs MiABAJLHUX MPUMIIICHb KUTIOBUX OYJAMHKIB SIK
YKPUTTIB JJI1 MEIIKAHIIB, OCHAIICHUX MIHIMAJIbHO HEOOXIJTHUMH 3aracamu 1
CUCTEMaMU BEHTUJISAIIIT;

» Po3po0iieni cxemu eBakyallli 3 KMTJIOBUX KBapTalliB 1 TPOMAJACBKHX 30H JI0
HaWOMMKUNX YKPUTTIB;

* ¥V rpoMajJchKuX 3aKjajax Ta HaBYAJbHHUX 3aKJaJax BCTAaHOBJICHI 1H(popMalIiitHi
CTEH/IY 13 TUTAHOM JIIf Y HaJ3BUYaHUX CUTYAIlISIX;

* OpranizoBaHO TpEHYBaHH JIJIs IEPCOHATY 1 HaCEJIEHHA OO0 il y pa3i aBapii,
XIMIYHHUX BUTOKIB 200 TOXKEK.

[HTerpania 3axoAiB 1MIOAO YKPUTTIB 1 €BaKyallMHUX MapUIPYTIB y MICTOOYIIBHE
IJIaHYBaHHS 3a0e3Meuye KOMIUIEKCHY TOTOBHICTh MICTa 0 HaJA3BUYAMHUX CHUTYAIi.
BoHa 103BOJISIE 3HW3WUTH PU3HKH IS KUTTS Ta 3J0POB’Sl HACEICHHS, ITiBHIILYE
CTIAKICTh MICBKOTO CEPEIOBHINA Ta € BAXKIMBOIO CKJIAIOBOIO CUCTEMHOTO MIAXOIY 10
OXOPOHH TpaIll Ta 6€3MeKH y MICTax, 110 PO3BUBAIOTHCS.

BucHOBKM Ta NepCHeKTHBHM MOAAJbIIMX J0cigkeHb. OxopoHa rmpari Ta
Oe3reka B HAA3BHYAMHUX CHUTYaIllsIX € HEBIJ €MHUMH CKJIAIOBUMH CTajoro
MJIaHYBaHHS MICHKUX TEpPUTOpid. IHTerpailiss HOPMAaTUBHUX BHUMOT 1 MPaKTUYHUX
3axofliB Oe3meKku y Mporec po3poOKH TEHEPaTbHOTO IUJIaHy, JETalbHUX IIJIaHIB
TEPUTOPIH Ta MPOEKTIB OyN1BHUIITBA 3a0€3MeUy€ KOMIUIEKCHUN 3aXUCT K MPalliBHUKIB,
TaK 1 MEILIKAHIIB.

OcHO6HI 8UCHOGKU Ma y3a2A1bHEHHA:

1. InTerpauist Ol Ha BCiX eTanax riaHyBaHHS

Bumorun oxopoHM mpaili MOBMHHI BpPAaXOBYBaTHCSl BiJ €Taly TIe€HEPaJIbHOIO
MJIaHYBaHHS 1 30HYBaHHS 10 TPOEKTYBaHHS BYJHWIlb, T'POMAACBKUX MPOCTOPIB 1
iKeHepHux Mepexk. lle 3abesmneuye OesneuHe Ta KOMQOPTHE CEPENOBHINE IS
MEIIKaHIIIB 1 MEPCOHATY, SIKHI 00CIIYyTOBY€E MIChKY 1HOPACTPYKTYDY.

2. 3akoHOZIaBYA Ta HOPMAaTHUBHA 0a3a

3akon «IIpo oxopony mpami», K3moIl ta JIBH dopmyrors mpaBoBi OCHOBU
iHTerpamii Oe3nmeku y MICTOOYIIBHI pimieHHA. BukopucTaHHS IMX HOPMATHUBIB
JI03BOJISIE CHCTEMATU3YyBaTH TIIXOMU JI0 OpraHizaiii OyaMmaigaH4MKiB, 1H)KEHEPHUX
MepeK, TPOMAJICHKUX MTPOCTOPIB 1 30H MOTEHIIIMHUX PU3HKIB.

3. [IpakTUyH1 BUMOTH Ta 1HAUKATOPH

Po3pobxka po3niiB «OxopoHa mpaili» y MOsICHIOBAJIbHUX 3aIMUCKaX, KApPTU PU3UKIB,
CaHITapHO-3aXMCHI 30HM, M1 13111 aBapiHUX CIIykO0 Ta TUIaHU 1M TpU HAJ3BUYANHUX
CUTyallisIX 3a0e3MeuyloTh BUMIPIOBaHY OIIHKY Oe3neku. [Haukaropu 103BOJSIOTH
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dbopmaizyBaTd KOHTPOJIb 1 BHUKOPHCTOBYIOTHCS JJii OararoKpuTepialbHOI OIIHKH
SIKOCTI TIJIaHYBaHHS TEPUTOPIH.

4. Posni y4acHUKIB MPOIIECY

Yitke po3MexyBaHHs 000B’3KIB OpPTraHiB MICIIEBOTO CAMOBPSAYBaHHS, TPOESKTHUX
oprasizaiiii, OymiBeNbHUX MIAPATHUKIB Ta KOHTPOJIOIOUMX CIY>KO TapaHTye
CUCTeMHMI miaxig g0 Oe3mexu. KoxkeH ydacHUK BIANOBiJa€ 3a KOHKPETHUH eTar
TUTAHYyBaHHS 1 peaizallii 3aX0/1B OXOPOHH Iparii.

5. be3neka B HaJA3BUYAHHUX CUTYaIlisAX

[InaHyBaHHS YyKpPUTTIB, €BaKyal[iIHHUX MapIIPYTiB Ta CHUCTEM OIIOBIIICHHS
HAceJCHHS J103BOJIsiE €(DEKTUBHO 3aXMILATH MEIIKAHIB Yy pa3l MOXKeX, aBapiil Ha
IH)KEHEepHUX MepekaxX, XIMIYHUX abo TexHoreHHuX karactpod. Y wicti JIHIIpO
3aCTOCYBaHHS TaKUX 3aXO0/1B IMABUIIYE CTIMKICTh MICHKOTO CEPEIOBHIIA Ta TOTOBHICTh
IO HaA3BUYAHHUX TOIIM.

6. 3B’530K 3 CTaJIMM PO3BUTKOM TEPUTOPii

InTerpanis oxoponu npati ta 6e3neku B HC y MicToOy/11BHE TU1aHYBaHHS JO3BOJISE
MOETHATH TPUHIMIMN CTAJIOr0 PO3BUTKY 3 O€3MEeKO0 Ta KOM(POPTOM MiCHKOTO
cepenoBuia. Crajne TIaHyBaHHsS BpPaxoBY€ COILIAJIbHI, €KOJIOT1YHI Ta €KOHOMIYHI
aCIEeKTH, OJJHOYACHO 3a0e31euyroun (13M4Hy Oe3MeKy MEIIKAHIIIB 1 IPaliBHUKIB.

TakuM YMHOM, HaIe JOCHIJUKEHHS JOBOJUTH, IO CUCTEMHUM 1 KOMILICKCHUM
MIOX11 JO OXOPOHM Tparl Ta Oe3MeKH B HAA3BUYANHMX CHUTyallIX € KPUTUYHO
BOKJIMBUM [IJIs1 €(DEKTUBHOTO Ta CTAJOT0 PO3BUTKY MICT, @ HOro BIPOBA/KEHHS B
MPaKTUKY MICTOOY/IIBHOTO MJIaHYBAaHHS IiJIBUILLYE SIKICTh, O€3MEKY Ta KUTTE3JATHICTD
MICBKOTO CEPE/IOBHIIIA.

B sKOCTI mepcneKTUB MOAAJbIIMX JA0CTIIKeHb aBTOPH TIAHYIOTh MPOIOBXHUTH
JIOCJIIJDKEHHSI [ITyMOBOTO 3a0pY/IHEHHS, K OJHI€I 3 OCHOBHMX CKJIQJJOBUX B Tally3l
OXOPOHHU TIparll /Uit OyJIb-IKUX MICIIb TIepeOyBaHHS JTIOAMHU B YMOBAaX Ipalli, MooyTy
Ta BIAMOYUHKY [6, 7].
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FROM NO TECHNOLOGY TO CAT TOOLS AND
NEURAL MACHINE TRANSLATION IN LESS THAN
TWO DECADES: THE IMPACT OF MODERN
TRANSLATION TECHNOLOGY ON THE PROCESS OF
TRANSLATION IN BULGARIA

Stoyanova-Georgieva Irina
Ph.D., Senior Assist. Prof.
Konstantin Preslavsky University of Shumen

The article covers the development of the translation industry in the period defined
as “global development” (Chan, 2015) and goes beyond it to define how translation
technologies have changed the market for translations in Bulgaria for less than 20
years. It is a logical continuation of a study (Stoyanova-Georgieva, 2021), which points
at the considerable changes on the market for translations and translations services and
called for alteration in the translation services as well as in their teaching.

According to Chan (2015) the beginning of 2004 marked a new period of
development in the history of translation technology. A period, which is the logical
consequence of Warren Weaver’s (1949) Memorandum on translation, stating that
communication between different cultures is deterred by the variety of languages. As
stated by Rothwell, Moorkens, Fernandez-Parra, Drugan, & Austermuehl (2023),
“Weaver proposed automatic translation by computer as the scientific solution to this
problem, using context, logic, cryptography, and a belief in language universals (p. 3).
Weaver’s Memorandum worded a problem, which became even more pressing with
the onset of the Cold War and has been increasing since then.

The significant advancement of Machine Translation (MT), which began with the
Georgetown Machine Translation project (Chan, 2004), when MT was termed as twice
as expensive as human translation (Chan, 2015), gave rise to the concept of machines
aiding the translator’s work. The cornerstone of this change was the idea about
translation memories, which culminated with Kay’s paper The proper place of men and
machines in language translation (1980). In it the idea about the development of
cooperative systems is introduced. With it the storing and recycling of human-
generated translations began. This caused an upturn into the industry allowing faster
consistent translations which were also cheaper. The real revolution, though, happened
with the 2016 introduction of Neural Machine Translation (NMT) (Wu et al., 2016),
when the quality of machine-generated translations improved significantly overnight.
The substantial improvement of the quality gave rise to the first discussions about
Machine Translation reaching singularity (Pym, 2023). Though Machine Translation
post-editing (MTPE) appeared way before this moment and as early as the time of the
Georgetown-IBM experiment (Bar-Hillel, 1951), this was the first time when it
appeared feasible even for freelance translators. Larger companies and institutions had
long ago introduced the use of Machine Translation. Facebook, now Meta, did this as
early as 2011 (Garcia, 2011), as did Volkswagen (Porsiel, 2011) Long before it
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developed its own MT engine, which was presented in DG Translation Management
Plan 2013 (2012), “the Commission of the European Community (CEC) purchased the
English—French version of the Systran system in 1976 (Chan, 2014, p. 238).

Meanwhile in Bulgaria the development of the translation industry and business
was relatively different. A strong beginning in Computational Linguistics was put by
Machine Translation and Mathematical Linguistics group at the Bulgarian Academy
of Sciences for a decade between 1964—1976 (Department of Linguistic Modelling and
Knowledge Processing, 2016; Hutchins, 1986; Chan, 2015). “The group made some
important first steps in Russian-Bulgarian automatic translation and its achievements
marked the beginning of a professional approach to the field” (http://www.bas.bg). In
2001 the first Bulgarian Machine Translation engine appeared (Chan, 2004). Its name
was BULTRA (BULgarian TR Anslator) and was developed for English—Bulgarian
translations (Chan, 2005).

Despite the promising beginning, the translation industry in Bulgaria was not that
eager to apply the expensive CAT tools and MT, even in the new millennium. The
introduction of CAT tools was slow and was as a result of cooperation with foreign
clients and partners. This, however, took quite a lot of time and was not welcomed with
open arms. Signals for this can be seen in the 2012 posts of companies offering
translation services, which discuss the possible forthcoming adoption of BDS EN
15038:2006 (Novi iziskvaniya za prevodacheskata deynost ot MVnR, 2012). The
standard, which was developed for companies, offering translation services, built upon
ISO 9001:2008. Although the standard did not include any requirements for the
implementation of CAT tools (European Committee for Standardisation, 2006) in the
process of translation, it was termed as a costly initiative for a small translation
company which could lead to its bankruptcy (Novi iziskvaniya za prevodacheskata
deynost ot MVnR, 2012). Though the standard was not imposed neither in 2012, nor
later, a research, published in 2021 (Rangelov et al., 2021) shows that 31 of the top 100
translation companies in Bulgaria were certified. According to the study, 74% of them
were certified according to the current standard ISO 17100:2015, which actually
requires the translation service provider to have an infrastructure, which includes
“translation technology tools, translation management systems, terminology
management systems, and other systems for managing translation-related language
resources” (European Organisation for Standardisation, 2015, p. 7). 26% of the
companies, which answered the questions of the study, were standardised according to
ISO 9001:2015. Some even fulfilled the requirements of one or two more standards.
The study proves that ISO 17100:2015 was implemented by all sorts of translation
companies, from companies with a turnover of less than 50 000 leva (approximately
25 500 euro) to such having over 1 million per year (circa 511 000 euro). According to
the study, ISO 9001:2015 was only implemented by agencies with higher yearly
turnover. What is more, more than 20% of the companies planned to undergo
certification in the next year (Rangelov et al., 2021).

Curiously, only 29 companies provided information about the computer tools they
used to aid the process of translation and 69% of them pointed MS Office as one of
them, while more than 40% answered that they used Linguee and Eurodict (Rangelov
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et al., 2021). These answers were unconventional given the fact that the question was
aimed at the CAT tools, implemented in the process of translation of the different
companies. The study revealed that the most popular tools among the companies,
which answered the question, were SDL Trados Studio (65%), and MemoQ (55%). The
seventh place was taken by the translation management solution Memsource (40%),
which became Phrase in September 2022 (Memsource and Phrase Announce a New
Joint Identity and an Integrated, Enterprise-Ready Localization Suite, 2022). It was
even more surprising that 10% of the companies did not use any type of software
assisting the translation process.

The section finished with plans for future investments, where 40% of the 29
companies, that answered the question, declared that they intended to buy a CAT tool,
while about 18% intended to invest money into a Machine Translation engine in 2021.

Analysing the given information, the Rangelov et al. (2021) reveals a trend, which
was only touched at the beginning of this text but represents a vital change on the
market for translations in Bulgaria. About 30% of the 29 companies admitted that they
use the help of Google Translate as an aid in the translation process, while 10% of the
companies, which answered the question about the negative tendencies in the industry,
addressed the growing supply of MTPE.

The study (Rangelov et al. 2021), thus, shows an ongoing change on the market for
translation services in Bulgaria taking place in the late 2020. Namely, 10% of the 29
companies said that they did not use any tool (probably having in mind a CAT tool) to
facilitate the process of translation, 40% intended to buy one during the following year,
30% pointed out that they relied on Google Translate for their work and some 18%
intended to invest in MT. Further to this, others identifed MTPE as a negative tendency,
while 19 companies offered it as a standard service.

Today, 5 years after the study was published, recruitment notices in Bulgaria still
rarely require experience in CAT tools and only a limited number of companies list
this as a requirement (https://axendatranslations.com/bg/karieri/). However, the market
for translations in Bulgaria has certainly changed as a great majority of the companies
with higher turnover offer or are even certified for MTPE (MiTRa Translations,
Translation House Skrivanek, Transprint Bulgaria, etc.).

In conclusion, the analysis of the situation on the market for translation services in
Bulgaria reveals a significant change. Despite the relative unpopularity of certification
and CAT tools ten years ago, caused predominantly by the high prices of both, the
industry is different now. Language Service Providers from all categories (with
turnover up to 50 000 leva or approx. 25 500 euro to such having a turnover of more
than a million per year (circa 511 000 euro)) are certified according to at least one
standard, while the leaders on the market are usually certified according to more.

Despite the fact that at the end of 2020 only 30% of the translation services were
translated with CAT tools, the industry today is showing preference for the use of
MTPE and high interest in the in the use of technology aiding the process of translation.
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KOMILJIEKCHE IOE€JHAHHS TPAIUIIMHUX TA
THHOBALUINHUX NEJATOT'TYHUX METO/IB ¥
BUKJIAJAHHI IHO3EMHOI MOBH Y 3AKJAJIAX
®AXOBOI NEPEJABUIIOI OCBITHU

ITanyenko Ipuna I'eopriiBHa

BUKJIaJIay 1HO3€MHOT MOBU

CIIeLIaIICT BUIIOT KaTeropii, CTapIivil BUKIaaa4d

Bigokpemuenuii cTpyKTypHUi miapo3/ain "KuiBcbKui TOProBeIbHO-
eKOHOMIYHMH (axoBuil kosieqk KuiBChbKOro HallloHAILHOTO TOPTOBEIBHO-
€KOHOMIYHOTO YHIBEPCUTETY»

QPaxoBa mepelBHILAa OCBITA B YKpaiHi (YyHKIIOHYE B YMOBax IHTEHCHBHHX
COLIIAJIbHO-EKOHOMIYHUX TpaHC(POopMaliiid, EBPOIHTErPALIIITHUX IPOLECIB Ta 3pPOCTAHHS
BUMOI PHUHKY TMpanl J0 pIBHS I1HIIOMOBHOI KOMYHIKAaTHUBHOI KOMIIETEHTHOCTI
MaiOyTHIX (paxiBLIB. 3a HUX OOCTaBMH IHIIOMOBHA MIATOTOBKA CTYJEHTIB HaOyBae
CTPATEr1YHOr0 3HAYEHHS, OCKUJIBKH BUCTYNA€ BAXKJIUBUM YHMHHUKOM iX MpoeciiiHOoi
MOOUIBHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI B 0araTOMOBHOMY Ta MIKKYJIbTYPHOMY
CepEeIOBHIII.

JIoIaTKOBUMHM BUKJIMKAMH JJIi CUCTEMH (DaxoBOI MEpe/BUINOI OCBITH CTalld
nangemis COVID-19, 3anpoBajkeHHS BOEHHOTO CTaHy B YKpaiHi, a TaKOX
HECIIPUSATINBI MOTOJIHI YMOBH, SIKi 3yMOBWJIM MEPIOUYHHUM MEepexi/ 3aKiIajliB OCBITU
710 TUCTAHIIMHUX Ta 3MIMIaHuX (opmaTiB HaBUaHHA. Y IIUX YMOBAX aKTyalli3y€TbCs
HEOOXIHICTh TEPEOCMUCIICHHS TPAAUIIMHUX MIAXOJIB JO BHUKJIAJAaHHS 1HO3EMHUX
MOB Ta iX €()EKTUBHOrO MOENHAHHS 3 UU(PPOBUMHU I IHHOBALIITHUMU M€1aroriYyHUMU
TEXHOJIOTISIMH, 110 3a0e3MeuyroTh Oe3MepepBHICTh OCBITHHOTO MPOLIECY Ta
30€epeKEeHHS HOTO SKOCTI.

Oco00611BOT 3HAUYIIOCTI HAOyBa€e KOMIUIEKCHUM MIAX1J A0 OpraHi3ailii HaB4aHHs,
KWW TIOEHYE TIEPEBIPEH] YacoM TpaauIliiHI METOAH 3 IHTEPAKTUBHUMH Ta OHJIANH-
TEXHOJIOT15IMH, JI03BOJISIE BpaXOBYBAaTH BIKOB1, KOTHITUBHI i ipodeciitHi ocoOMmBOCTI
3100yBayiB (paxoBOi MEPEABUINOI OCBITH Ta aJIallTyBaTH HaBYAIBHUI MPOIIEC 10 YMOB
HECTaOlIBHOTO OCBITHBOT'O CEPEIOBHIIIA.

OcoOmmBocTi  (paxoBoi MEpPEABUINOI OCBITH 3YMOBIIOIOTH  HEOOXIJIHICTH
podeciiiHO OPIEHTOBAHOTO MiIXOAY /10 BUKJIaIaHHsI 1HO3€MHOI MOBH, IO Tiepei0avae
IHTErpallil0 MOBHOI IMIJITOTOBKU 3 MaOyTHROIO CIEIIabHICTIO 3/100yBayiB OCBITH.

Y 1pbOMy KOHTEKCTI TpaAWIliifHI METOAM HaBUaHHS MIOIITBHO aJamnTyBaTd 3
ypaxyBaHHSIM TPpO(ECIHHOTO CHPSIMYBaHHS OCBITHIX mporpaMm 1 croerudiku
MaOyTHBOI MpOodeciiHOl AISUIBHOCTI 3100yBaviB OCBITH. ['pamaTHKO-NEepeKIaaHuMl
MeTO/1 e(DEeKTUBHO 3aCTOCOBYETHCS JJISI OMPAIFOBaHHS (DaXOBUX TEKCTIB, THCTPYKIIiH,
MEHIO, TEXHIYHOI JOKYMEHTaIllli TOTENIB 1 PECTOpaHiB, TypUCTUYHUX MPOTpaM Ta
npodeciitHoi TepMIHOJIOTIT, 10 crpusie GOPMYBaHHIO HABUYOK YUTAHHS U MEPEKIIaLy
CHeIiali30BaHUX MareplajiB, a TaKOXX PO3BUTKY yMIHHS KOPEKTHO TepeaaBaTu
1H(bOpMaIliI0 1HO3EMHOIO MOBOIO Y TPO(ECITHUX JOKYMEHTAaX.
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[TosicHIOBaNIbHO-1JTIOCTPATUBHUNA METOJ] PEalli3yeThCsl Yepe3 BUKOPUCTAHHS CXEM
0OCITyroByBaHHsI TOCTEH, TaOIUIb 13 CTAaHAAPTHUMH (ppazaMu i KOMYHIKAIi 3
TypUCTaMH, aJITOPUTMIB JIiid y peleniii Y1 pecCTOpaHHOMY OOCIyroBYBaHHI, 3pa3KiB
npodeciiHOrO MOBJICHHSI T4 TUMOBUX KOMYHIKATMBHHMX MOJENEH, XapaKTEepHUX IJis
TypU3My 1 TOTelIbHO-pecTopanHoro 6i3Hecy. Hampukmnan, nemoHcTpariist AiajoriB i3
TOCTSMH TIOJI0 OpOHIOBAaHHS HOMEpIB a00 3aMOBJIEHb Yy pECTOpaHi J03BOJISIE
CTyJICHTaM HaOYHO 3aCBOIOBATH MPaBUJILHI MOBHI KOHCTPYKIIIi Ta IPOIIETYPH.

PenponyktuBHuil MeTon 3a0e3nedye 3aKpilVICHHS 1HIIOMOBHUX HAaBUYOK uepes
BUKOHAHHS TPEHYBaJbHUX BIIPaB, MOJICTIOBAHHS CTaHAAPTHUX MpodeciitHuX
CUTyallld, 3amoBHEHHS (opM OpOHIOBaHHSA, CKJIaJIaHHS JUIOBUX I1OB1JIOMJICHD,
€JICKTPOHHUX JIUCTIB 1 KOPOTKHX 3BITIB 1HO36MHOIO MOBOIO. Hampukiasn, cTyaeHTH
MOXYTh CKJIaJlaTU 1HCTPYKIIi JJI1 0OCITyroByBaHHS KJII€HTIB, CTBOPIOBATH MEHIO 3
nepexsiagoM abo roTyBaTH 3BITH MPO MPOBEIACHI 3aX0JH, IO CIPHUSE OJHOYACHOMY
PO3BUTKY MOBHHX 1 IPO(ECITHMX KOMIIETEHTHOCTEH.

BogHoyac 1HHOBaWifiHI MeJaroriyHl METOAW CHPSMOBaHI Ha (opMyBaHH:
3IaTHOCTI CTYAEHTIB 3aCTOCOBYBAaTH 1HO3€MHY MOBY B pealbHUX HpodeciiiHux
yMoBax. KOMyHIKaTMBHUN MiAX1J peai3y€eTbCs 4Yepe3 POJIbOBI IrpU, CUTYaTHBHI
Jajoru, KeMc-MeTou Ta IMITalliio MpodeciiiHOro CHiKyBaHHS, 10 MaKCUMAaJbHO
HaOMIDKEHEe 10 pealbHUX YMOB MAISUIBHOCTI y cdepl TypusMy Ta TOTEIbHO-
pecropanHoro 0i3Hecy [4, ¢.206]. 3okpeMa, 1€ BKIHOYa€ OOCIYyrOBYBaHHS rocTei y
roTeJIsIX 1 pecTopaHax, OpraHi3allil0 PecelIIH-MPoIeayp, BEICHHS TEPEroBOpiB 13
napTHepamMM Ta TYpUCTaMH, a TaKOX IPOBENEHHS MPE3CHTAlld TYpUCTUYHHUX
MPOJIYKTIB, MOCIYT 1 mporpaM. Taki IHTEpaKTHUBHI METOJIU JO3BOJISIIOTH CTYJACHTAM
BIIPAllbOBYBAaTH CTAHJAPTHI Ta HECTAHAAPTHI KOMYHIKATHBHI CUTYyallll, pO3BUBATU
HAaBHYKH MPOQPECIHHOr0 CIUIKYBaHHS, aJalTyBaTH MOBHI KOHCTPYKIIIi 10 KOHKPETHUX
npodeciiHuX KOHTEKCTIB, a TaKOX (OpPMyBaTh BIEBHEHICTh 1 TOTOBHICTH [0
MDKKYJIBTYPHOI B3a€MO/II1 y pealibHUX PoOOUHX yMOBaxX. BUKOpucTaHHs Keiic-MeTO/IiB
Ta MOJIEJTIOBaHHS PO(ECIMHUX CUTYaLl1l CTIPUSE OAHOYACHOMY PO3BUTKY KPUTUUHOTO
MUCJIEHHSI, YMIHHS aHaJli3yBaTH MpoOJieMH Ta NpUMMaTH pilieHHS B IpodeciiiHo
3HAUYHIMX KOMYHIKaTUBHUX clueHapisx. [IpoexTHuil MeTon nependavyae opraHizaiito
IHIMBIAYaJIbHUX Ta TPYNOBUX 3aBllaHb, MAaKCHMAJIbHO HaOJIMKEHUX JI0 peasbHOi
npodeciitHoi AiSUIBHOCTI Y cepi TypusMy, TOTEIbHO-PECTOpPAHHOrO Oi3HECy Ta
rotenbHOi cipasu [1, ¢.197]. Jlo Takux 3aBIaHp HajJeKaTh IIATOTOBKA MPE3CHTAIIIM
TYPUCTUYHUX TPOAYKTIB 1 TOCIYr, CTBOPEHHS IHCTPYKLIA A1 OOCIyroBYBaHHS
rocTe, po3po0Kka peKIaMHUX MartepiaiiB, popmyBaHHs npodeciiunx noprdosio, a
TAaKOX TPOBEACHHA MIHI-JOCTIP)KEHb PHUHKY TYPUCTHYHHUX TMOCIYT UM aHaMi3y
KJIIIEHTCHKOTO JIOCBiAYy. BuKOHaHHS mMOMIOHMX TIPOEKTIB JIO3BOJISIE CTYJIEHTaM
Mo€eAHYBAaTH MOBHI M (haxoBI KOMIIETEHTHOCTI, PO3BHUBATH HABUYKH KOMAaHIHOT
poOOTH, KPUTHUYHOTO MHCIEHHS Ta TMPAKTUYHOTO 3aCTOCYBAHHS IHIIOMOBHOI
KOMYHIKaIlii y mpodeciiiHuX CHUTYyalisiX, BOJHOYAC TOTYIOYM iX /10 €(PEeKTUBHOIO
BUKOHAHHS pEaJbHUX 3aBlaHb y BIAMOBIAHUX Tally3sX. [HTEpaKkTUBHI METOIU
HaBYaHHA (poOOTa B MaJIMX Ipymax, AUCKYCli, «MO3KOBHUM IITYpPM», aHAJII3 CUTYaIliil)
CTUMYJIIOIOTh aKTHUBHY Vy4YacTh CTYICHTIB y HaBYaJbHOMY TMPOIECi, PO3BUTOK
KOMaHJTHOT B3a€MO/I1i Ta BIMOBIJAIBHOCTI 32 Pe3yJIbTaT CIUTHHOL MISIIEHOCTI.
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Otxe, mpodeciiHO OpIEHTOBaHE MOEIHAHHS TPAIUIIMHUX Ta 1HHOBAIIMHUX
NeAaroriyHMX METOJIB y BHKJIAJaHHI 1HO3EMHOI MOBH 3abe3mneuye (opmyBaHHs
MPAKTUYHO CHPSIMOBAHOI 1HITOMOBHOI KOMITETEHTHOCTI, HEOOXITHOI ISl yCHINIHOT
npodeciiHol NiTFHOCTI MaOYTHIX (paxiBIIiB.

EdexTuBHICTh KOMIUIEKCHOTO TMIAXOAY 3al€KUTh BiA JOTPUMAHHS HHU3KU
METOJAMYHUX YMOB, CIPSMOBAaHWX Ha OINTUMI3AIlI0 HABUYAJILHOTO TPOIECYy Ta
JIOCSITHEHHS OCBITHIX pe3yJibTariB. Ilepinoio ymMoBow € mpodeciiiHa crpsSsMOBaHICTh
3MICTy HaBYaHHS, 0 Tepeadadae a00ip HaBUAJBHUX MaTepiajiB BIAMOBIIHO JI0
CIICLIIPHOCTI  CTYJEHTIB. BuKopuCTaHHS aBTEHTUYHUX (PaXOBUX  TEKCTIB,
TEPMIHOJIOTTYHUX MIHIMYyMIB, IpO(ECiiHO OpIEHTOBAaHUX KOMYHIKQTUBHHMX CHUTYyallli
Ta 3aBJaHb crpusie GOpMyBaHHIO NMPAKTUYHUX 1HIIOMOBHUX YMiHb, HEOOX1THUX IS
MaiOyTHBOI MTpodheciiftHOT TISTHHOCTI.

Jpyroro yMOBOIO € MOETAIlHE MO€HAHHS TPAAUIIMHUX 1 IHHOBALITHUX METOIB
HaBYaHHS: TPAAUIIIHHI METOAM 3aCTOCOBYIOTHCS Ha eTarli (hopMyBaHHS MOBHO1 0a3u Ta
3aCBOEHHS TPAMATUKH M JIEKCUKH, TOJII SIK IHHOBAI[lliHI MeTOAN €()EeKTUBHI HA eTamnax
PO3BUTKY MOBJICHHEBHX HABUYOK, KOMYHIKaTUBHOI IPAKTUKU Ta 1HTErpalli MOBHHX 1
(haxoBUX KOMIIETEHTHOCTEH.

Tperbor0 yMOBOIO € aKTHUBI3allii HABYAIbHOI MISUTBHOCTI CTYACHTIB Yepe3
1HTEpaKTUBHI (popMU POOOTH: TTAPHY Ta IPYIIOBY B3aEMO/I1I0, POJIbOBI ITPH, IPOEKTHY
TSTIBHICTD, aHam3 npodeciiinux cutyariil. Ile migBuiye MOTHBAIIIIO 10 BUBYCHHS
1HO3€MHO1 MOBH Ta (JOpMy€ HABUYKHU CITIBIIPALIL.

YeTBepTOI0 YMOBOIO € THYYKICTh Ta aJaNTHBHICTh HABYAIBHOTO IPOIIECY, IO
O0COOJIMBO aKTyaJbHO B YMOBaX JAHWCTAHIIMHOrO abo0 3MINIAHOTO HaBYaHHS.
Bukopuctanas nu@poBHUX OCBITHIX PECYpCIB, OHIANH-TIAT()OPM 1 MyJTBTUMEIIHHUX
3ac001B J103BOJISIE 1HAMBIAyalli3yBaTH HaBYaHHS, BPAaxOBYBaTH PIBEHb MIATOTOBKH
CTYJACHTIB 1 3a0e3meuyBaTi 0€3MepepBHICTh OCBITHHOTO MIPOIIECY.

He meHI BaXJIMBOIO € CHCTEMaTUYHICTh KOHTPOJIIO Ta OI[IHIOBAHHS PE3yJIbTaTiB
HaBUaHHSA 3 ypaxyBaHHSM C(HOPMOBAHOCTI MOBHHUX, MOBJICHHEBUX 1 TpodeciitHO
OpIEHTOBaHUX KommeTeHTHocTed. [loeqHaHHs TpagUIIiHUX 1 AIbTEPHATUBHUX (POpM
OI[IHIOBAHHS: TECTYBAaHHs, YCHE ONMUTYBAHHS, MPE3CHTAIlil Ta MOpTQoJIio 3ade3neuye
00’ €KTUBHICTb OI[IHKM HAaBYAJbHUX JOCSATHEHB CTYCHTIB.

Takum dYWMHOM, MAOTPUMAHHS 3a3HAYCHWX METOIWYHUX YMOB 3abe3rnedye
PEe3YJbTaTUBHY pealli3allil0 KOMIJIEKCHOTO MiAX0y /10 BUKJIaJaHHs 1HO3€MHOT MOBU
Ta CHpUSA€ MIJBUIICHHIO $KOCTI 1HIIOMOBHOI MIJTOTOBKM 3/100yBauiB (haxoBoi
NepeABUIIOI OCBITH.
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KOHTPOJIBHI TECTH 3 “®I3UYHOI'O BUXOBAHHSA”
AK ®OPMA BU3HAYEHHA PYXQBOi AKTUBHOCTI Y
310bYBAYIB BUII1OI OCBITH

UnvyennoBa Oxkcana MukoJjaiBHa

CTapIInii BUKJIaga4y

Kadepu TEXHOJIOT1M 03J0pPOBJICHHS 1 CIIOPTY

HartionanpHOro TEXHIYHOTO YHIBEPCUTETY Y KpaiHu

«KuiBchbKU MOMTEXHIYHUHN THCTUTYT iIMeHI [ropst CiKOpChbKOTO»

Jlykaunna Anarouiii BacuiboBuu

CTapIInii BUKJIaga4y

Kadeapy TEXHOJIOT1H 03/TOPOBIIEHHS 1 CIOPTY

HartionanpHOT0o TEXHIYHOTO YHIBEPCUTETY Y KpaiHu

«KuiBchbKU MOMITEXHIYHUHN THCTUTYT iMeHI [ropss CiKOpChbKOTO»

3aBepIyoudM €TarnoM HaBYaHHS B KOXKHINH JUCHUIUIIHI BHUIIOTO HABYAIBHOTO
3aKiaay € BIAMOBIIHI HOPMATHBHI BUMOTH, a caMe 1€ 3aJIiKH, €K3aMEeHH, TabopaTopHIi
poOOTH, KypCOB1 poOOTH, TOLIO.

VY muctumnizi “@i3uyHe BUXOBAHHS TaKOX € CBOS OI[IHKA JIOCATHYTOTO PIBHS
(GI13U4HOI  MIATOTOBJIEHOCTI 3700yBaya BHILOI OCBITM 1 TMOKpPaUIEHHS MOro
(yHKII1OHAJTBHUX MOXJIMBOCTEN OpPraHi3My.

3a IOMOMOror KOHTPOJIBHUX TECTIB 1 iX pe3yJIbTaTiB MOKHA 3pOOMTH MEBHI
BUCHOBKM 1040 (DI3UYHOI Mpare3aTHOCTI CTyAE€HTa, WOro CTaHy 370pOB’s,
IICUXOEMOITIHE BPIBHOBAXKECHHS Ta I11e 0araTo ¢akTopiB, SKI BIUIMBATh HA MISIbHICTD
MOJIOJIOT JIFOIMHU.

BiamoBiiHO KOHTPOIbHI HOPMATUBHU 3 (HI3UYHOI MIATOTOBKH MAaOTh CBOT BUMOTHU
Ta yMOBHU J0 BHUKOHaHHS. KOXKeH TeCT HaleXuTh J0 TMEBHUX (DI3UYHUX SIKOCTEH
(CIpUTHICTD, MBUAKICTh, CHJIA, BATPUBAIICTh, THYUKICTh) 1 10 (I3UUHUX 3A10HOCTEN
(koopauHalisi, CTpuOydiCTh) Ta Ma€ CBOK INKATy OIIHKK ycmixy. OIliHKa 11e
y3arajpbHIOI4a Mipa B KOHTPOJIBLHOMY 3aBJaHHI, Ky (IKCYIOTh B PI3HUX OJMHHIISX
BUMIpY (HaNpUKIaa: CIPUTHICTb 1 IIBUAKICT B CEKYH/IaX; BUTPUBAJICTh Y XBUJIMHAX,
CUJIa y KUIbKOCTI IOBTOPEHb, THYUKICTh Yy CaHTUMETpax).[1, 27c.]

VY nucuumiini “@i3UuyHe BUXOBAHHS Ta 1y CHOPTI B3arajii, HOPMATUBH OL[IHKH 3
(13UYHOrO0 PO3BUTKY, MIJATOTOBJIEHOCTI 1 BJOCKOHAJIEHHS MalOTh HEBEJIUKUH 00OcAr
JOCJIIPKEHb HAYKOBIIMU B LIbOMY pO3/iiii. ToMy npo6siema BU3HauY€HHS KOHTPOJIBHUX
HOPMATHBIB, OLIHKK PO3BUTKY (I3MUHHUX SKOCTEH y 3/100yBaya BUIIOI OCBITH,
OCOOJIMBO SIKMII HABUAETHCA B 3aKJIAJl BUIOI OCBITH TEXHIYHOTO HAIPAaBICHHS, €
aKTyaJIbHOIO Ha ChOTOJTHI.

BcraHoBuTH KOHTPOIBHI HOpMATHBH, SIKi © OynM aJeKBaTHI, JOCTYIHI s
CTYIICHTIB € IyK€ CKJIAJIHUM 3aBIaHHSM JUIsl BUKIAJaqiB (DI3MYHOTO BHXOBAHHS.
Pi3HOMaHITHI TOCTaHOBH, HaKa3W, PEKOMEH 1AMl BIIIOBIIHIX MIHICTEPCTB 1 OpraHiB
BIIaJIA II0JI0 TIPOBEACHHS 1 OpraHizallii 3axojiB, SKi JIONOMaraloTh OILIIHUTH CTaH
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(13UYHOT TIJATOTOBKM HACEJIEHHS KpaiHW B TOMY YMCII 1 MOJIOJI, CTAalOTh 3 YacOM
HEaKTyaJIbHUMH, BOHU MTOCTIMHO 3MIHIOIOTHCSI Ta OHOBITIOIOTHCH.

CydacHe JKWUTTA JIOAMHM Mae€ JOyXe IIBUAKUN Temn 1 Oarato (akTopiB
CHOTOJHIIIHBOTO JHS BIUIMBAIOTH Ha ii CTaH 310pOB’s, (I3UYHUN PO3BHUTOK,
camornouyTTs. ToMy 3MiHH 1 MiIXOU 1O KOHTPOJIBHHUX TECTIB 3 (DI3UYHOTO BUXOBAHHS
MOBUHHI MaTH BiJIMOBIAHI Bapiallii, a He OJIHI CTaHAAPTH Ha BCIX.

B cydacHiii cuctemi ocBity, Aucuuiiiiza “@Di3udHe BUXOBaHHA B OUIBIIOCTI Mae
CeKIliiHy (opMy HaBYaHHS TOOTO KOXKEH CTYJACHT MOXKE 00paTH yJIHOOJCHUN B
CHOPTY 1 HAaBYATHUCS TEXHIKO-TAKTHUYHUM, CIICI[iali30BAaHUM HABUYKaM JIAHOTO BUIY
CIIOPTY, 5IKi B CBOIO UEPry € UyIOBUMH 3aCO0aMH 00 PO3BUTKY (HI3UUHUX SKOCTEH 1
3110HOCTEN MOJI0101 TIoANHY. Taka opMa HaBUaHHS JIHCHO € Ay’KE NEPCIEKTUBHOIO
1 Ma€ MO3UTUBHUI BIITYK Y MOJIOJI1. AJie yCi BUIU CIIOPTY MalOTh Pi3HE HANpPaBICHHS
(cwJIoBl, CKJIAHO-KOOPAWHAIIINHI, IUKIIYHI, IrpOBi), a YOMYCh KOHTPOJIbHI
HOpMATHBHU 3 (GI3UYHOI MIJATOTOBKM 3a3BMYail MalOTh OJHAKOBI. SIK MPUKIIA]l MOXKE
OyTH HAcTylHa CHUTyalis: BIOpaBa HA PO3BUTOK (PI3MYHOI SAKOCTI CHJIM OuIbIIe
MOMYJISIPHA Y CTYJICHTIB, SIKI BIJIBIAYIOTh 3aHSTTS 3 aTJIETH3MYy, a CTyJACHTaM, SKi
3aiiMalOThCAd y BIJJUICHHI HACTUIBHOTO TEHICy Oulbllie 10 BHOAOOM BIpPaBH 3
KOOpJIMHALIli, CHPUTHOCTI, IBUAKOCTI. L{e He 03Hayae, 1110 pO3BUTOK CUJIM HE OTP10EH
IrpOBUKaM, ajie BUMOTH, KUIbKICTh TOBTOPEHb 1 caMa KOHTPOJIbHA BIIpaBa Mae OyTH
PI3HOIO 1 HaJlaHa 3 BpaxyBaHHAM cIlelializamii Bugy cnopry.[2, 132c¢.]

KoHOro HaBYaJIbHOTO POKY, BUKIJIAJAa4d (pi3MUHOTO BUXOBAHHS 3yCTpidaeThes 1
MpaIfioe 31 CTyJA€HTaMH HOBOT'O MOJIOJIOTO MTOKOJIIHHS 1 MOK€ POOUTH MEBHI BUCHOBKHU
moa0 iX (I3UYHOI MIATOTOBKH, AKTUBHOCTI, JIUCUMIUIIHH, EMOIIIHOTO CTaHy.
MOHITOPUHT pPE3yJIbTaTIB 3 BUKOHAHHA KOHTPOJIBHUX HOPMATHBIB CTYyJCHTAMHU
MONEePEAHIX POKIB y JTUCHMIUTIHI “DI3MYHE BUXOBAHHS, 3HAYHO BIIPI3HIETHCSA BiJ
MOHITOPUHTY YCIIIXiB 3700yBayiB BHIIOI OCBITH TOTOYHOTO HABYAIBHOTO POKY.
Hamnpuknazn, me n’ate pokiB TOMY, KOHTPOJIBHMM TECT 1 3 BU3HAUYEHHS PO3BUTKY
(G13UYHOI AKOCTI CHJIM 3/100yBadiB BUIIOI OCBITU OyB ycmimHuM y 80% roHaKiB, i
yac MOTr0 BUKOHAHHSA. 3apa3 TaKUi MOKa3HUK 3HA4HO 3HU3UBCA 10 30-40%. Te came
CTOCYEThCS 1 KOHTPOJBHUX TECTIB 3 BHU3HAYEHHSM (DI3UYHOT SIKOCTI IIBUIKICTb.
IIpoBenenns (GyHKIIOHATLHUX TPOO HA BU3HAYEHHSI POOOTH CEPIEBO-CYIAMHHOI 1
JUXaJIbHOT CUCTEM CTYJEHTIB, TAKOX HAJaJI0 HE 30BCIM BTIIITHI PE3yIbTaTH.

B cywyacHoMy HaBuYaJbHOMY MpOIECI NPOBEICHHS OLIHIOBaHHA 3 (PI3UYHOIO
BUXOBAHHS BPAaXxOBY€ 0arato HaCTYIMHUX YMHHUKIB:

- 0coOHMCTI JOCSITHEHHs 37100yBavya BUINOI OCBITH MPOTSATOM HABUYAILHOTO TEPIOY
(cemecTp um pik) TOOTO CHUCTEMATHUYHICTh BIJBiyBaHHS, HOTO aKTHMBHA poOOTa IiJl
4ac MPAKTUYHUX 3aHSITh, OBOJIOJIHHS HOBUMHU HAaBUYKAMH, MOKpAIeHHS (DI3UIHUX
SIKOCTEH 1 31I0HOCTEN;

- 3aJly4eHHsI BUIBHOTO, MO3aHABYAIBHOTO Yacy M0 JOJATKOBHUX 3aHATH (D13MYHOIO
KyJbTYPOIO, PYXOBOIO aKTUBHICTIO;

- y4acTh Y CHOPTUBHO-MACOBHUX 3aX0/1aX BCIX piBHIB a00 iX opraxizaiis i IpoOBEJACHHS.

Ha ocHOBI 3a3HaueHMX TMOKa3HUKIB BHUKJIaJadl MOXYTh 3aCTOCOBYBATH
PI3HOMaHITHI CHCTEMM HapaxyBaHHsS TaK 3BaHUX “OOHYCHMX’, JOJATKOBHX,
3a0X0YyBaJIbHUX OaniB a0 omiHku. Hampukian, skmo 3700yBad BHUIOI OCBITH
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BUKOHAB KOHTPOJIBHUI TECT YU BIpaBy HA MEBHOMY PiBHI, ajieé BIIPOJOBXK HABYAHHS
el Moro ocoOUCTUi pe3ynbTaT 3HAYHO IMiIBUIUBCS TMOPIBHSHO 3 MOMEPEIHIM, TOI1
BHUKJIa/Iad MOXKE TIABUIUTH OIIHKY Ha 1-2 Oamu. Takuii BapiaHT OILIHIOBaHHS Oyje
CHpUATH 30UTBIICHHIO MOTHBALIIMHOTO BIUTUBY /0 3aHATH 3 ()I3MYHOTO BUXOBAHHS 1
MOKPAINTh CAMOOITIHKY CTyAeHTa. [3, 5¢.]

Jlis [OCSTHEHHs ycHiXy 3100yBadeM BHUIIOi OCBITH y AMCHUILIIHI “Di3uuHe
BUXOBaHHS’, BUKJIa/1a4 Ma€ MPaBo MOCTIMHO c(hOpMOBYBATH pi3HI BapiaTUBHI CUCTEMH
3 OIIIHIOBAHHS PE3yJIbTaTiB POOOTH Ta KOHTPOJIIO IIOJ0 HE TUIBKH I1JBUILIEHHS
GIBUYHKUX AKOCTEH 1 3710HOCTEN CTyAeHTa, a 1 MOMIIMIIEHHS! HOTo (DYHKIIIOHAILHOTO
CTaHy, aJlanTalii 10 HaBaHTaXXeHb, 30IBIICHHS] PE3EPBHUX MOXIMBOCTEH. Bukiianau
JOTPUMYETHCSI BAMOT OCBITHBOTO TIPOLIECY, aJIe HOro OaueHHsI 1 METOJIMKA, MOXKE JISIIO0
smiHoBatucs. Lle 3anexuTs Bijg O6arathox (DakTopiB, a came CTaHy 370pOB’S, BIKY,
(G13UYHOI MIATOTOBICHOCTI 3/100yBaviB BUIOI OCBITU. YITKO YSIBISITH TOCIIIOBHICTD
HaBYAJIBHOTO IIPOIIECY, BMITH MOTHUBYBAaTH CTYACHTIB, 3HAaXOJAUTH HOBI, IlIKaBl
3aBJIaHHs, Ki OyAyTh JOLLUIFHUMHU, aJI€KBAaTHUMH, TOCTYITHUMH 3aJCKUTh B TEPIITY
4yepry BiJ BUKJIaJada. BMIHHSA CTBOpIOBATH MO3UTUBHUN e€MOIIWHUI (POH, YHUKATH
MICUXOJIOTIYHOT HamNpyrd, HEMOPO3yMiHHS, O€3yMOBHO € BHILOK KBaJi(iKaIi€eo
MeIaroriyHol  JISUIbHOCTI.3aHATTS 3 (PI3UYHOTO BHUXOBAHHS CIPHUSAIOTH YMOBaM
MaKCUMaJbHO MOKJIMBOIO TapMOHIMHOTO PO3BUTKY 3400yBaya BHUIIOI OCBITH IS
(hopMyBaHHS Y HbOTO BHYTPIIIIHBOTO, TICUXOJIOTIYHOTO CITOKOIO 1 BIEBHEHOCTI Y CBOIX
CWiax, JOTNOMaralrTh HoMmy OyTH AUCIUIUTIHOBAaHUM, AiSUTbHUM, 3allIKaBICHUM
YYaCHUKOM HaBYAJILHOTO MPOLIECY.
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PECYPCHU KOJIEKTUBY Y BJAEMO3B’A3KY
IICUXOJIOT'TYHHOI'O BJATOITOJYYYSA TA
MNPO®ECIMHOI'O BUTOPAHHS MEJUYHOI'O
IHHEPCOHAJY

Cuipina Ipuna /ImutpiBHa

JOKTOp MEIUYHUX HayK, Ipodecop

Buimii HaBYaIbHUM TPUBATHUN 3aKJIA/]1
«JIHITPOBCHKUH TYMaHITaApHUN YHIBEPCUTET

KoBasienko Tersina FOpiiBHa

3100yBay BUIIOI OCBITH JIPYyTOTO
(MaricTepchbKoro) piBHs BUIIIOi OCBITH
JIHITTPOBCHKOT'O T'YMaHITAPHOTO YHIBEPCUTETY

[Ipodeciitne BUrOpaHHs MEAUYHOTO MEPCOHAITY BIIPOJIOBK OCTaHHIX JIECSITHIIITH
PO3IIIAIA€ThCA K OJIHA 3 HAMOUTBII TOCTPUX MPOOJIEM MCUXOJIOTIT Mpall Ta MEIUYHOI
MICUXOJIOTI, 1110 Mae Oe3MocepeIHINA BIUIUB HE JIMIIIE HA MCUXIYHE 3I0pOB’° s (paxiBIliB,
a ¥ Ha fAKICTh 1 O0e3MeKy MEIUYHOI JONOMOTH. 3a JaHuMU BcecBITHBOI opranizaiii
OXOPOHHU 370pOB’S, CHUHIPOM BHUIOpPaHHS NOB’SI3aHUM 13 XPOHIYHUM CTPECOM Ha
poboUOMY MicIll, SIKW HEe OyB YCHIIIHO MOJO0JIAHUH, 1 CYIPOBOJIKYETHCA EMOIIMHUM
BUCHAXEHHAM, JICTICPCOHAIIZAIIEI0 Ta 3HIKEHHAM MpodeciitHoi edekTtuBHOCTI [1].
EmMmipuuani gociimkeHHs, TMpOBeACHI Ha BHOIPKAX MEIUYHUX IPAIIBHUKIB PI3HUX
CHEIIaJTbHOCTEH, CBIIUaTh MPO BUCOKY TMOIIMPEHICTh MPOSIBIB BUTOPAHHS, 0COOJIMBO
cepel IepcoHaly, MSUTBHICTh SKOTO Iepeadavyae TpUBaIU KOHTAKT 13 MaIllEHTaMH,
IHTEHCUBHE €MOIIIifHE 3aJlydeHHS Ta BHCOKY BIAMOBIJAIBHICT 3a pPE3yJIbTaTU
JikyBaHHSA [2; 3].

B ykpaiHcbkux peanisix mpobiema npogeciiHOrO BUTOPAHHS MEIUYHOTO
nepcoHany HaOyBae€ JIOAATKOBOI AaKTyaldbHOCTI Yy 3B’SI3Ky 3 CHCTEMHUMH
TpaHchopmaliisiMu chepu OXOPOHHU 3JI0POB’S, KAIPOBUM AEPIIUTOM, 3POCTAHHAM
npodeciiHOro HaBaHTaXEHHS Ta (DYHKIIOHYBAHHSIM MEIMYHUX 3aKJIaJlIB B YMOBax
BOEHHMX BUKJIMKIB. JIOCHIPKEHHS] BITYM3HSIHUX aBTOPIB MOKAa3yIOTh, 110 XPOHIYHE
NepeHanpyXeHHs, eMOLIifHa Hanmpyra, MOpaJibHI AWJIEMH Ta OOMEXKEHICTh PECYpCIB
BIIHOBJICHHSI COPUSIOTH (DOPMYBAHHIO CTIMKHUX MPOSBIB €MOLIMHOIO BHUCHAKEHHS 1
3HUKEHHS TICUXOJIOTIYHOTO OJIaronoyydsi MeAUYHUX TpaiiBHUKIB [4; 5]. OcobnuBo
BpPa3JIMBUMH y IIbOMY KOHTEKCTI € (axiBIl MeIWKO-peablmTaiiHuX 3aKjIaiiB,
TISTIBHICTh SKUX TIOB’s3aHa 3 TPHUBAJIOI IATPUMKOIO TAIlIEHTIB, IOBLIHHOIO
JTMHAMIKOIO BIJTHOBJICHHSI Ta PETYJISIPHUM 31TKHEHHSIM 13 XpOHIYHUM O0JieM, BTpaTaMu
i (pycTpalli€ro MaiieHTiB Ta IXHIX POJUH.

TpanuiiifHO B MCUXOJOTIYHUX TOCHTIIKEHHIX MPOQECiiHOTO BUTOPAHHS aKIIEHT
poOMBCS TEPEeBAXHO HA IHAWBIAyAIbHHMX YHMHHUKAX — OCOOWCTICHUX pHCaX,
CTPECOCTIMKOCTI, KOMIHT-CTPATET1sIX, €eMOIIIHIN camoperysii ¢axisig. besnepeuno,
[l XapaKTePUCTUKH BIJITPAIOTh BAXIUBY pOJb y MOAOJAHHI MPOoQeciiHOro CTpecy,
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OJIHAK Cy4yacCHI eMIIpUYHI JJaHI CBITYaTh PO OOMEXKEHICTh CYTO 1HIUBITYJTICTUYHUX
MIIXOIB IO MOSCHEHHS W MpodiTakTUKu BUTOpaHHs [6; 7]. HaBiTh BuCOKUi piBEHb
OCOOHMCTICHUX pecypciB He 3a0e3medye CTIMKOTO 3aXHCTY BiJ BUCHAa)KEHHS 32 YMOB
XpOHIYHOTO  TEepeBaHTaKEHHsA, Je(DIUUTy MIATPUMKH Ta  HECHPUATIHUBOTO
OpraHi3alfiifHoro cepeoBHIIA.

Y Mexkax CydacHHX PECYpPCHUX 1 OpraHi3amiiHO-TIICUXOJIOTIYHAX TiIXOIiB
npodeciiiHe BUTOpPaHHS PO3TISATAETHCS SK PE3yNbTaT TUCOAIAHCY MiK BUMOTAMH
npodeciiiHoi AiSUIBHOCTI Ta JOCTYMHUMH pEecypcaMy, 3Ha4HAa YacTHHA SKUX Mae
KOJIEKTUBHMM 1 oprasizauiiauii xapakrep [8]. Moaens «BUMOTH — pecypcu poOOTH»
Ta Teopis 30EpEeKEHHS PECypCiB MIIKPECIIO0Th, IO CoIliajJbHa IIJATPUMKA,
NICUXOJIOT1YHA O€3IeKa, CIIPaBe/JIMBICTh OpraHi3allliHUX MPAKTHK 1 IKICTh KOMaHHOT
B3a€EMOJII1 37]aTHI ICTOTHO 3HM)KYBATH HETaTHMBHUM BIUIUB MPOGECIHHUX CTPECOPiB i
MIATPUMYBATH IICUXOJIOTTYHE Oaronoryqus mpaiiBHukiB [9; 10]. YV nboMy KOHTEKCTI
pPECYpPCH KOJICKTUBY IOCTAlOTh HE SIK JOMOMDKHUN, a SK CHCTEMOYTBOPIOBAIbHUM
YUHHUK 30epexeHHs TpodeciiiHOT CTIMKOCTI MEAUYHOTO IEPCOHATY.

JlocmipkeHHsT  TICUXOJIOTIYHOro  Ojaromoyiyydss  MEIWYHUX  [paliBHUKIB
MOKa3yl0Th, IO BOHO TICHO TIOB’Si3aHE 3  JIOCBIAOM  MIATPUMYBAJIbHUX
MIP)KOCOOMCTICHUX CTOCYHKIB y KOJIEKTHBI, BIIUYTTSIM IICUXOJOTIYHOI O€3MEKH Ta
MOXJIMBICTIO BIIKPUTO OOroBoproBaTu npodeciitHi TpyaHOIl 0e3 cTpaxy ocyay abo
cankuiii [11; 12]. HagBHICTh TakuxX pecypciB CHOPHUSE HE JIUIIE 3HUKEHHIO MPOSBIB
npodeciitHOro BUTOPaHHS, a ¥ MIATPUMYE BIIIYTTS MPOGECIHHOTO CEHCY, 3ATyYeHOCTI
Ta CcyO0’€KTUBHOrO Ojaromojiyqus MEIUYHUX TMpaliBHUKIB. BoaHowac nedimur
KOJIEKTUBHUX PECYPCIB MIACWIIOE PU3UK EMOIIMHOTO BUCHAXKEHHS Ta 3HIKCHHS
AKoCT1 mpodeciiHOro  (PYHKI[IOHYBaHHS HaBITh 3a BIJHOCHO CHPHUSTIMBUX
1HUBITyIbHUX XapaKTEPUCTHK.

3 orJisy Ha 1€, aKTYaJIbHUM € KOMIUICKCHUI aHaJIi3 B3a€MO3B’ 13Ky MPpodeciitHOTO
BUTOpAHHS Ta MCUXOJOTTYHOTO OJAaronoayddsi MEIUYHOTO MEPCOHANY 3 ypaxyBaHHSIM
POJTL pecypciB KOJIEKTUBY SIK TOTEHIIIMHOTO Oydepa npodeciiinoro ctpecy. OcobnmuBoi
3HAUYIIOCTI TaKWil aHali3 Ha0yBae B yMOBaxX MEIUKO-peadlITALlITHUX 3aKIadiB, A€
KOMaHJITHa B3a€MOJisl Ta MIATPUMKA BUCTYNAIOTh HEOOXIAHOI YMOBOK TPHBAJIOIrO
30epexeHHs TpodeciitHol ePeKTUBHOCTI i ICUXOJOTTYHOT CTAOUTBHOCTI IEPCOHATY.

MeToro JaHOro MOCHIJKEHHS € BUSIBICHHS B3a€MO3B’SI3KY MK NpoQeciiHuM
BUTOPAHHSM 1 TICUXOJIOTIYHUM OJIaromnoyqusiM MEIUYHOTO TIEPCOHAITY Ta BU3HAUYCHHS
POJIl pECYPCIB KOJIEKTUBY Y I[bOMY B32€MO3B’S3KY.

Y cydacHiii mcuxosiorii  mpodeciifHe  BUTOpaHHS — PO3TISTAETBCS  SIK
0araToBUMIpHUN CUHAPOM, 1110 POPMYETHCS BHACIIIOK TPUBAJIOTO BILTUBY XPOHIYHUX
npodeciiHuX CTpecopiB 1 BiloOpaXkae BHCHAXKEHHs aJalTalliiHUX pPecypciB
ocobuctocti. Knacuune po3yminHs 1mporo (eHoMeHy TMoB’s3aHe 3 poboramu X.
Oporinendeprepa, SKUi yrepIie onucaB CTaH eMOIIIHHOTO Ta (PI3MYHOTO BUCHAXKEHHS
y (haxiBiiB gomoMararouux npodeciii, 110 BUHUKA€E B yMOBaxX HaJAMIPHOI 3a1y4€HOCTI
Ta HemocTaTHboi MiATpuMkH [13]. [loganbpmuit po3BUTOK KOHIEMIi BiAOYyBCS Yy
mpaisgx K. Macnau ta C. JIKEKCOH, SIKI 3ampONOHYBaJIM TPUBUMIPHY MOJEIb
podeciiiHOro BUrOpaHHsl, 110 BKIIOYAE eMOLIHE BUCHAKEHHS, IETIEPCOHANI3AIIII0 Ta
penykiiro ocoductux npodeciinux aocsrueHs [14]. Came 111 MoielIb Ha CHOTOJTHI €
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HANUOUIBII MOUTUPEHOIO B EMITIPUYHUX AOCITIIPKEHHIX MEMYHOTO ITEPCOHAITY, 30KpeMa
B KOHTEKCTI OI[IHKY PU3UKIB JIJISl IICHXIYHOTO 370POB’ s Ta MPOo(eCciifHOT €(heKTHBHOCTI.

Y wMemnuHii chepi mpodeciiiHe BUTOpaHHS Mae crenudiuai JeTepMIHAHTH,
MOB’sI3aH1 3 TMOCTIMHOI0 €MOILIMHOI0 3aTy4YeHICTIO, BUCOKOIO BIAMOBIJANBHICTIO 32
KHUTTS 1 3[0pOB’S TAIIEHTIB, HEOOXIAHICTIO YXBaJCHHA pIlIEHb B YyMOBax
HEBU3HAYEHOCTI Ta 0OMEXEHOro yacy. JlocmiuKeHHs MOKa3yoTh, 10 Ui MEAMYHUX
MpAaliBHUKIB XapaKTepHE MOE€IHAHHS IHTEHCUBHUX €MOLIWHUX BUMOT i3 AePIIUTOM
BIJIHOBJIFOBAJIbHUX PECYpPCiB, IO 3YMOBIIIOE TMOCTYMOBUHN Tepexia BiJ mpodeciitHol
3aJTy4€HOCTI 0 BUCHAXEHHS 1 IIMHIYHOTO CTaBJIEHHS 10 poOoTH [2; 3]. V mpomy
KOHTEKCT1 BUTOPAHHS BUCTYIA€ HE SIK KOPOTKOYACHA PEaKIisl Ha IEPEeBaHTAXKEHHS, a
K CTIMKUH MPOIIeC, 10 HETaTUBHO BIUTMBAE HA MICUXOJIOTTYHE OJIaronoayyysi Ta IKiCTh
npodeciiftHoro GyHKIIIOHYBaHHS.

[Icuxonoriune Garonoyqus B Cy4acH1d NCUXOJIOTIYHIN HAYIIl pO3TIISAAETHCS SIK
KOMILJIEKCHUM TOKa3HUK TO3UTUBHOTO (DYHKIIIOHYBaHHS OCOOHUCTOCTi, SIKUA HE
3BOJAUTHCSA JI0 BIACYTHOCTI MMCUXIYHKUX PO3Ja/iB a00 HETaTUBHUX MepekuBaHb. OTHUM
13 HAMOUIBII TEOPETUYHO OOIPYHTOBAHUX IMIAXOMAIB € eBiAeMoHIuHa Kouieniis K.
Pipd, y mexax gkoi mcuxosnoriyHe OJaromnoiayyds BKIIOYA€ TaKl KOMIIOHEHTH, SIK
CaMOIIPUUHSITTS, MO3UTUBHI CTOCYHKH 3 THIITUMU, AaBTOHOMIsI, 0OCOOMCTICHE 3pOCTaHHSI,
LIJIECOPSIMOBAHICTh Ta 3[aTHICTh €(EKTUBHO YNPABIATH KUTTEBUMH OOCTaBUHAMMU
[15]. Ons ¢axiBuiB nonomararouux npodecid Il KOMIIOHEHTH MaroTh OCOOJIMBE
3HAUEHHS, OCKUIBKM CaM€ BOHM BHM3HA4alOTh 3JATHICTh 30epiraTd BHYTPIIIHIO
piBHOBary i npodeciiiHy MOTHBAI[I}0 B yMOBaX BUCOKOT'O €EMOI[IITHOTO HaBaHTa)KEHHSI.

Y JOCHIDKEHHSAX, TMPUCBAYECHUX MEIUYHOMY TII€pCOHANTY, IICHUXOJIOTT4YHE
0JIaromoayyysi 4aCTO aHAN3YEThCS Y B3a€EMO3B’SI3KY 3 MPO(]ECiitHO AISIBHICTIO Ta
PO3TIIAIAETHCS SIK OCHOBA MTPOQECIMHOro 0JIaromoxyyds, o BKIIOYAE 3a0BOJICHICTh
pob6oTOI0, BITUYTTS TpOodeciiHOi KOMIETEHTHOCTI, 3HAYYIIOCTI BJAcCHOI Ipalll Ta
MOXJIMBOCTI peanizaiii mnpodeciiiHux 1iHHocted [11; 16]. Husbkuii piBeHb
MICUXOJIOTTYHOTO OJIaronoayyysi, y CBOIO YEpTy, aCOLIIOETHCS 3 MiIBULICHIUM PU3UKOM
NpoQeciiHOr0 BUTOpPAHHS, 3HMXKEHHSIM SKOCTI MIKOCOOMCTICHOI B3aeEMOJIi Ta
npodeciitHoi €()eKTUBHOCTI MEAMYHUX MPAIliBHUKIB.

CyyacHi pecypcHi MiIXOJU AO3BOJIIOTh IHTErpyBaTH (PEHOMEHH MPOPECIHHOTO
BUTOpPAHHS Ta TCUXOJOTIYHOTO OJaromoiydydss B €JUHY MOSICHIOBAIbHY MOJIENb.
3okpeMa, y Teopii 30epexkeHHst pecypciB C. ['ob6doiia HaronomyeTses, 1mo cTpec i
MOB’si3aHl 3 HUM HETAaTUBHI HACNIJIKM BHUHHKAIOTh y CUTYaIlisIX BTPATH 3HAUYIIUX
pecypciB abo 3arpo3u Takoi BTpaTH, a TAKOXK 32 YMOB, KOJIM 1HBECTHUIIII PECypCIB HE
MPUHOCSTH OUiKyBaHOTO pe3ynbTary [10]. Y Mexax 11i€i Teopii mpodeciitHe BUropanHs
MOCTAE SIK HACTIJOK TPUBAJIOI «CIipalii BTpaT», y SIKii (axiBerb 3MYIIEHUN MOCTIHHO
B1JIJTaBaTH €MOIIi{HI, YaCOBI Ta €HEPTETHUYHI pecypcu 03 aJleKBaTHOTO BiJHOBJICHHS.

[ToniOHy JOTiKYy pPO3BHBAaE MOJAEIb «BUMOTH — PECYPCH POOOTH», 3TIAHO 3 SKOIO
Oynb-sika mpodeciiiHa AISUIBHICTH MOXKE OyTH OmHucaHa dYepe3 CIiBBIIHOIICHHS
po0OOYKX BUMOT 1 AOCTYIHUX pecypciB [9]. Bucoki Bumoru 3a yMmoB Je(illuTy pecypci
COpusitoTh (OpMYyBaHHIO MPOGECIHHOrO BUTOpPAHHSA, TOJI SIK HasBHICTb PECYpPCIB
MIATPUMY€E MOTHUBALIIMHI IPOLIECH Ta MCHUXOJIOTiYHe Onarononyyus. Baxnuso, 1o y
I MOJeNl 3Ha4YHa YacTHHA pPECypCiB Ma€ He I1HAWBIIyalbHUM, a COIlaJbHO-
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OpraHi3allifHUN XapakTep, 30KpeMa MiATpUMKa 3 OOKy KOJier 1 KEpIBHHUIITBA,
CIIPaBEJIUBICTh opraHisauiﬁHHx MPAKTHK Ta AKICTh KOMaHIHOT B3a€EMOII1.

VY oMy KOHTEKCTI 0COOIMBOI yBaru HaOyBa€ MOHATTS pecypcua KOJIEKTHBY, b
SKUMH PO3YMIIOTh CYKYMHICTh COIIAJbHO-TICUXOJOTIYHUX 1 OpFaH13aHII/IHI/IX
XapaKTEPUCTHK POOOYOT0 CEPEeOBHINA, IO CIPHUSIOTh 30€PEKEHHIO MCUXOJIOTTYHOT
CcTiiiKocTi Ta mpodeciiiHoi eheKTUBHOCTI MpalliBHUKIB. Jl0 TaKHX pecypciB HaleXaTb
crpuiiMaHa coIliajbHa MiATPUMKA, TCHXOJIOTIYHA Oe3leka KOMaHIU, JOBipa MiX
YJieHaMU KOJIEKTHBY, MOJIMBICTh BIJIKPUTOTO OOT'OBOPEHHS TPYIHOIIIB 1 MOMHIOK
0e3 cTpaxy HeraTMBHUX caHKIA [12; 17]. JlocmipkeHHs MOKa3yoTh, IO caMme IIi
YUHHUKY 37]aTHI ICTOTHO TTOM’SIKIITYBaTH HETaTUBHUM BILIUB MPOQECIHHUX CTPECOPIB
1 MATPUMYBATH TMICUXOJIOTTYHE OJIaronoyqusi MEAUYHOTO TIEPCOHAITY.

Takum yMHOM, y MEXaX Cy4yaCHUX TEOPETUUHMX MIAXOIIB podeciiiHe BUTOpaHHS
Ta TICUXOJIOTIYHE OJIaromojayydsi MEAUYHOTO TMEPCOHANy MOIIBHO PO3IJIAATH SK
B3a€EMOIOB’s13aHl  (DEHOMEHHU, JCTepMIHOBaHI HE JIMIIE  IHAWBITYaJIbHUMHU
ocoO0nuBOCTIMU (PaxiBlis, a i pecypcaMu KOJEKTUBY Ta OpraHi3alifHoro cepeoBuIa.
Ile cTBOpIOE HlI[prHTH JUTSL TIOJANTBIIIOTO EMITIPUYHOTO aHAJi3y POJii KOJCKTHBHHX
pPECYpCIB Y B3a€EMO3B 3Ky MiX TpodeciiHIM BUTOPAHHAM 1 TICHXOJIOTTYHHM
0JIaromoTyJdsiM MEIUIHHX MPaIliBHUKIB.

Mertoau Ta opraHizaiis 10caipkeHHs. EMnipudHe qociipkeHHs 0yio cipsiMoBaHe
Ha BHBYEHHS B33a€MO3B’SI3Ky MNPOQPECIHHOTO BUTOPAaHHS Ta ICHXOJIOTTYHOIO
OJIaromoayyyss MEIUYHOTO MEPCOHATY 3 YpaxyBaHHSIM pOJIi PECypCiB KOJIEKTHUBY.
JlocnmipKeHHsT MaJlo KOPEJSAIIMHUM XapaKTep 1 IPYHTYBajIoCid Ha KOMIUIEKCHOMY
MiIX0di, IO Tepeadadae OJHOYACHUN aHajui3 1HAWBIAYyaIbHUX 1 COINAJIbHO-
TICUXOJIOTIYHUX YNHHUKIB MPOQECiiHOTO HYHKIIIOHYBAHHS.

VY IociimKeHHI B3SUIM y4acThb MPAIiBHUKA MEIUKO-peaduTiTalliifHOTO 3aKiany,
TISUTBHICTh SKUX TIOB’si3aHa 3 0€3MocepeIHbOI0 B3aEMOJIEI0 3 marlieHTamMu. Bubipka
BKJIIOUYAJia MEAUYHUX (haxiBI[iB PI3HUX CHEIIaTbHOCTEH, 110 JO3BOJUIO PO3IIIsIAATH
OTpUMaH1 Pe3yIbTaT B KOHTEKCTI KOMAHJIHOI B3a€MO/I1i Ta CIIJIBHUX OPraHi3aliiiHux
yMOB mpodeciiiHoi IsUIbHOCTI. Y4YacTh PECHOHJEHTIB Yy JOCIIKEHHI Oyna
TOOpPOBUIBHOIO Ta @HOHIMHOIO, 110 BIJMOBIAQJIO0 €TUYHUM BHUMOTaM TCHUXOJIOTTYHUX
JOCIIKEHB 1 COPUSIIO MIABUIIEHHIO JOCTOBIPHOCTI OTPUMAHUX JIaHUX.

Jlns peamizaiiii MeTH JOCHIIKEHHS OYJIO BUKOPUCTAHO KOMIUJIEKC BaJliIHUX
MICUXOJIIaTHOCTUYHUX METOAMK. PiBeHb mpodeciiiHOro BUrOpaHHS OLIHIOBAaBCS 3a
noroMoror onuTyBaidbHHKa Maslach Burnout Inventory y aganrarii, mo J103Bosie€
BU3HAYUTH BUPAKEHICTh E€MOIIMHOTO BHCHAXKEHHS, JEMEepPCOHATI3aIli Ta pemyKiii
npodeciitnux gocsraens [14]. el iHCTpYMEHT € OJHUM 13 HAMOUTBII MOITUPEHHUX Y
JTOCTIKEHHSIX ~ Tpo(decifHOro  BUTOpPaHHS  MEOUYHOTO  TEpCOoHATy  Ta
XapaKTEPU3y€EThCS] BACOKUMU TTOKa3HUKAMU HAIHHOCTI ¥ BaJIiTHOCTI.

[Tcuxonoriune Ojaromoyiy4ydsi peCcrloHACHTIB JOCIHIKYBAIOCI 3a JOIOMOTOIO
miKan nceuxosoriydoro 6narononyuus K. Pid, ski garoTe 3Mory OmiHUTH Taki oro
KOMITOHEHTH, SK CaMOINPHHHATTS, TO3WTHUBHI CTOCYHKH 3 I1HIIUMH, aBTOHOMIs,
OCOOHUCTICHE 3pOCTaHHS, LUIECIPSIMOBAHICTh 1 3JaTHICTh €(EKTUBHO YMPABIATU
KUTTEBUMU oOcTtaBuHamMu [15]. 3acTocyBaHHS ILBOTO I1HCTPYMEHTY JIO3BOJIAJIO
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pPO3MJISAaTH TICUXOJIOTIYHE OJjlaromoyiyyust sK OaraToOBUMIpHHMM (DEHOMEH, TICHO
MOB’sI3aHUH 13 PO ECIHHOIO TISITBHICTIO.

JIJst OIIHKK pecypciB KOJIEKTUBY OyJI0 BUKOPHUCTAHO METOJMKH, CIIPSIMOBAHI Ha
BUBYCHHS COIIAJIbHO-TICUXOJIOTIYHUX  XapaKTePUCTUK PpoOOYOro  cepeaoBHIIA.
30kpeMa, piBeHb CIPUIMAHOI COLIANbHOI MIATPUMKHU 3 OOKY KOJer 1 KepiBHHUIITBA
OLIIHIOBABCS 3a IOTIOMOTOIO IIKaJIN CIPUHMAHOI COLIaNbHOI MATPUMKH, a1allTOBAHOT
TUTS AOCTipKeHHS Tpodeciitnoro koHTeKcTy [11]. Ilcuxomoriuna Ge3mneka KOJEeKTHBY
JocIipKyBanacs 3a mkainow A. EAMOHIICOH, 1O JO3BOJISIE OI[IHUTU CYO’ €KTHUBHE
BIIUYTTS OE3MEYHOCTI BHUCIOBIIOBAaHb, MOXJIHUBICTh BIJIKPUTO OOrOBOPIOBATH
MOMUJIKM Ta TpyAHOIII 0€3 cTpaxy HeraTUBHUX HacHiaKiB [17].

CratuctuuHa 00poOKa JaHUX BKJIIOYasia OMMCOBMI aHAll3 TMOKA3HMKIB, a TAKOX
KOPEJAIIMHNN aHaji3 JJi1 BUSBJICHHS B3a€MO3B’SI3KIB MK piBHEM IpoQeciiHOro
BUTOpaHHS, NOKAa3HUKAMHM TICUXOJIOTTYHOTO OJIaronoIyqysi Ta pecypcaMu KOJIEKTHUBY.
OTpumaHi pe3yibTaTH THTEPHIPETYBAIUCST 3 ypaxyBaHHSM TEOPETUUYHHUX IOJOKEHb
peCypCcHUX 1 OpraHizaliiHO-TICUXOJIOTIYHUX MIAXO0/IB, IO JO3BOJUJIO PO3TIsSIaTH
pecypcu KOJEKTHUBY SIK MOTEHUIMHHA Oydep y B3a€MO3B’S3Ky MK NpodeciiHuM
CTPECOM 1 IICUXOJIOTTYHUM 0JaronoiyqusiM MEIUYHOTO NIEPCOHATY.

Pesynomamu oocniooscennss ma ix ob6ecoeopenus. OTpuUMaHl €eMIIpUYHI AaH1
3aCBIAUMIIM, 110 MpodeciiiHe BUTOpPaHHS IEPCOHANY MEIUKO-peadlIiTaliiiHOro
[EHTPY Ma€ HE TMOOAWHOKHHA, a CHCTEeMHHUU XapakTep, LI0 Y3TOKYEThCS 3
MDKHApPOJIHUMHU YSIBJICHHSIMU PO BUTOPAHHS SIK HACJIJIOK TPUBAJIOI /il IHTEHCUBHUX
npodeciiHuX BUMOT y JomomMararouux mpodecisx. 3a TpboX()aKTOPHOIO MOICILTIO
MBI (K. Macnau, C. JI>keKkCOH) HalOUIbI HAMpPyKEHUM KOMIOHEHTOM BUSBUIIOCS
eMOIlIfHe BHUCHAXXCHHS: BHCOKHU piBeHb 3adikcoBaHo y 40,0% mpaliiBHUKIB (Ime
33,3% — Ha cepennboMy piBHi). [lenepconanizariis Mana Bucoki 3HaueHHs y 30,0%
(38,3% — cepenniii piBenb). Huzbkuii piBeHb cy0’ €eKTUBHUX TTPO(DECITHUX JOCATHEHD
(s1x 1HAMKATOP OLTBII BUPAXKEHOTO BUTOPaHHS ) BUsBIEHO y 35,0% pecnionnenTis. Taka
CTpyKTypa THUIOBa /JIs MEIUYHHUX KOJEKTHBIB, JI€ €MOIliifHe BUCHA)XCHHS YacTO
(hopMy€EThCS paHillie ¥ «TSIrHe» 3a CO0O0I0 IUHI3AIII0/BIICTOPOHEHHS IK BTOPUHHUMA
3aXUCT.

[Icuxonoriune 6marononyyust 3a moaeto K. Pipd mae Bupazno HeoqHOPIIHUN
npodiib, 110 BAXJIMBO JJIsl IHTEPIIpETallii PECYpCIB 1 «Bpa3IUBUX MICIbY» MEPCOHAIY.
HaiiGinpm  30epekeHMMHU KOMIIOHEHTaMu BUSBUIUCS <«IIO3UTHMBHI CTOCYHKH 3
1HIIMMEIY (BUCOKHH piBeHb — 43,3%) Ta «OcobucticHe 3pocTaHHsD (BUCOKUN PIBEHb
— 46,7%). HatomicTh MOKa3HUKH, MOB’513aH1 3 BHYTPIIIHHOIO OMOPOIO M BIAUYTTIM
KOHTPOJTIO HaJ[ J)KUTTEBUMH 0OCTaBUHAMU, BUSBIIIMCS MEHII CIIPUATINBUMHI: HU3bKUH
piBeHb caMONpPUUHATTS 3adikcoBaHo y 36,7%, HH3bKHI pPIBEHb YMPaBIIHHS
cepenoBuiieM — y 33,3%, HU3bKUH piBeHb MIeH y )KUTTI — Yy 31,7%. [IpakTuuno e
O3Hauae, 10 YaCTHHA MPAIiBHUKIB 30epirae 31aTHICTh Oy IyBaTH CTOCYHKH i OaunuTh
PO3BUTOK, ajieé BOJHOYAC MEPEXHUBAE NePIUT caMOMIATPUMKH Ta CyO’€KTHOCTI, 1110
MIJCUIIOE BPA3JIUBICTh JO BUCHAXEHHS HAa (POHI BUCOKOIO HAaBaHTaKEHHS (JOrika
M1JIXO/IIB «BUMOTH—PECYPCH» Ta «30€peKEHHS PECypCiBy).

KirouoBuM 117151 TEMHU CTATTI € OJIOK MOKA3HUKIB, K1 B1I0OpaXkaloTh caMe pecypcu
KOJIEKTUBY: CIpPUKWMaHy COI[lalbHy MIATPUMKY Yy TpodeciiiHoMy cepeaoBHILll,
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NICUXOJIOTIYHY 0€3MeKy KOMaHJM Ta XapaKTEepPUCTHKU OpraHi3aliiHOi KyJabTypHu. 3a
mkanoro MSPSS Haii6iab11 pecypcHO0 BUSBUAJIACH MIATPUMKA 3 O0KY CiM’T (BUCOKHIA
piBeHb — 36,7%), Tonl SK MIATPUMKA «3HAUYIIUX IHIIUX», Ky B YMOBax poOOTH
IHTEPIIPETOBAHO 5K MIATPUMKY KOJIET/OpraHizailii, € MOMITHO cialioro: nuiie 26,7%
OLIIHIOIOTH 11 sIK BUCOKY, a 30,0% — sIKk HU3bKY. 3 TO3HIIIH CydacHOI MCUXOJIOT1i mpaiii
11e IPUHITUTIOBO: caMe «poOoyvay MiATPUMKA (a He JuIle ciMeliHa) BucTynae Oydhepom
MK BUMOTaMH pOOOTH Ta BUCHAKEHHSM, BIUIMBAIOYHN HA SKICTh BiTHOBJICHHS, PH3UK
JerepcoHaizaii Ta cyo’ eKTUBHY €(EeKTHUBHICTb.

JlaH1 3a IIKaJIok0 MCUXOJIOT14YHOI Oe3neku koMaH U (A. EXMOHICOH) i ICHITIOIOTh
e BUCHOBOK: juiie 21,7% pecnoH/IEHTIB OILIHUIU TICUXOJOTIYHY O€3MeKy sk
BUCOKY, HaTOMICTh 35,0% — sk HU3bKY. Hu3bka ncuxosnoriyHa 6esneka o3Havae, 1o
IpaliBHUKK 00EpEKH1 y BU3HAHHI IMOMMIIOK, 3BEPHEHHI IO JONIOMOTY, 1HII[IFOBaHHI
O0OTrOBOpPEHHS CKJIAJHUX BHUIAJKIB, TOOTO KOJEKTUB BTPAYaE «PECypc BIIKPUTOCTIM,
AKUW KPUTUYHO Ba)UIMBUN y MeAWIMHI U peaOumitarii. Ha mpakrtuii 1me CTBOpIO€E
OpraHi3alifHO-ICUXOJIOT1UHY «IIACTKY»: JIFOJU BTOMIIFOIOTHCS, aJI€e MOBYATh; TOMUJIKU
Ta Hampyra HE MPOTOBOPIOIOTHCS, a MEPETBOPIOIOTHCS Ha JENEpPCOHaMi3alin 1
BHYTPIIIHIN BIIX1]l «B aBTOMAT)» — MIBUJIKUN CIIOCIO BH)KMBAHHSI, ajie MOTaHUM CIIOCc10
MIPaIfiOBaTH JIOBTO.

[Ipodins opranizamiitHoi Kynetypu 3a OCAI noka3zaB JOMIHYBaHHS 1€papX14HOi
KyJbTYpU y CHPUUHATTI nepcoHany (36%) Ta mOMITHY 4acTKy pUHKOBOI (24%) 3a
MEHIIl BUpaXeHUX KIaHoBOi (22%) ¥ aaxokpatiiinoi (18%). Boanowac OaxkaHuii
podiIb Ma€ 1HIIUNA aKIIEHT: 3pOCTaHHS KJIAHOBOI KyJIbTYpH 110 34% Ta aaxoKpaTiiHO1
110 25% 1nipu 3HIWKEeHH] 1epapxiuHoi 10 23% 1 puHKOBOi 10 18%. e MoxHa po3risinaTu
SK «OpraHi3alliiiHu{ 3alyT» Ha TEIUTIITY KOMaHJHICTh, O1IbIIE B3a€MOITIITPHUMKH,
y4acTi Ta THYYKOCTI — TOOTO caMme Ha Ti KOJIEKTUBHI PECYpCH, SIKI TICUXOJIOTTYHO
KOMITEHCYIOTh BUCOKI BUMOTH ¥ 3HUKYIOTh PU3UKUA BUTOPAHHSI.

Kopemsmiinuii anami3z (p CmipMena) AaB IUTICHY KapTHHY TOTO, SK caMe
KOJIEKTHBHI pecypcH «BOYAOBaHI» y B3a€MO3B’ 30K 6narononyqq$[ 1 BUTOpaHHS.
EMorrifine BHUCHaXeHHS Ma€ CTiHKI HETaTUBHI 3B’S3KM 3  TICHXOJOTIYHUM
onarononyuusm (p = —0,54), xxurrectiiikicTio (p = —0,48), coniaabHOIO MATPUMKOIO
(p = —0,42) ta ncuxonoriyHoro Oe3nexoro koManau (p = —0,47). HalicunpHimmii
3B’SI30K Y «KOJEKTHUBHOMY» OJIOII — MDK COLIAJbHOK MIATPUMKOI Ta
MICUXOJIOTTYHOIO Oe3nekoro (p = +0,69): TaMm, e npalliBHUK BlIUyBa€e HlI[TpI/IMKy, Tam
Ke HWOMy TICHXOJIOTIYHO Oe3meyHile 6yTH BIIKpUTAM 1 He “TpaTu B
6e3nmomminkoBicTh”. ColliagbHa MATPUMKA OB’ sA3aHa 1 3 KIIAHOBOIO KYJIBTYpOIO (p =
+0,46), a iepapxiuHa KyJIbTypa Ma€ MPSIMHUI 3B’ SI30K 3 €MOIIHIM BUCHAXKEHHSM (p =
+0,41). CykymHO IIe MIATBEP/KYE: BUTOPAHHS B JaHIA BUOIPII — HE JIHIIE
«BHYTpIIIHS TIpo0JIeMa OKPEMOro MpalliBHUKa», a (byHKLIl}I TOTO, SIK OpraHi30BaHE
KOMaHJITHE JKUTTS 1 HACKUIbKM CEpEIOBUINE JO03BOJISIE MIATPUMKY Ta O€3nmedHy
B3a€EMOIIO.

OxpeMuii eMIIPUYHAA apTyMEHT Ha KOPHCTh POJIi KOJEKTHUBHUX PECYPCIiB jaaa
OLliHKa €(DEKTUBHOCTI ICUXOKOPEKIIIITHOT MporpaMu B eKCIIEpUMEHTANIbHIN rpymi (n =
23) nopiBHAHO 3 KOHTPOJIbHOIO (n = 23). [Ticns 3aBepiienHs nporpamu B EI” BigOynocs
CTATUCTUYHO 3HAUYIIE 3HMKEHHS €MOIIMHOT0 BUCHAXeHHs (3 28,9+6,7 no 21,4+6,1;
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p <0,01) Ta nenepconanizarii (3 10,6+3,4 no 7,5£3,1; p <0,01), a Tako>X 3MEHILICHHS
penykii mpodeciiinux mpocsraeHs (3 15,8+4,1 mo 12,9+£3,8; p < 0,05). IlapanensHo
MIIBUIIMBCS IHTETPATLHAN TIOKA3HUK MCUXOJIOTIYHOTO Onaromonyqds (3 64,5+£9,2 no
73,4+8,7; p <0,01). IIpuHOUIOBO /TSI TEMH CTATTI, TO3UTUBHI 3pYIICHHS BiIOYyIMCS 1
B MOKa3HHMKAaX, AKI BiJOOpakalOTh PECypcH KOJEKTHBY: colllajbHa MIATpUMKA (3
53,1+£7,0 mo 59,7+6,8; p < 0,01) Ta mcuxomoriuna Oe3neka komauau (3 24,3+4,6 mo
29,1+4,3; p < 0,01). Y KOHTpOJBHIN Tpymi CyTTEBOI AMHAMIKH He 3adikcoBaHo. Lle
JI03BOJISI€ TPAKTYBATH KOJICKTUBHI peCypcH He K «(poH», a sk 3MiHHY, Ha SIKY MOYKHa
IIJIECTIPSIMOBAHO BIUIMBAaTH 1 4Yepe3 sKy peaJbHO 3HWKYBaTH BHUIOpaHHS Ta
H1ATPUMYBATH OJIaromnoyqus EPCOHAIY.

VY3araJpHIOIOYH, PEe3yIbTaTU JAEMOHCTPYIOTh, IO TCHUXOJOTIYHE OJaronoayyds
MEJIMYHOTO MEPCOHAY W pU3UKH TMPodeCciitHOro BUTOpPaHHS MOB’s3aHI HE JIMINIE 3
1HIMBIAYaJIbHUMHU XapaKTePUCTHKAMHM, a ICTOTHO — 3 SIKICTEO KOMaHHOT IIITPUMKH,
pPIBHEM IICHXOJIOTIYHOI Oe3MeKkr Ta JAOMIHYIOUMMH aKIIEHTaMH OpraHi3aliiiHoi
KyJbTypu. B yMoBax JOMIHYBaHHS 1€papXi4HO-PUHKOBUX MNPAKTUK 1 HEIOCTATHBOI
0e3IeKH «pecypc KOJIEKTUBY» CTa€ TUM (HaKTOPOM, KUt 400 aMOPTHU3Y€ BUCHAKEHHS
(Ko miATpUMKA U 0Bipa peanbHl), a00, HaBMAKHU, MPUCKOPIOE MOT0 (KOJIU IO IMHA
3MyIlIEHa TPUMAaTH HAMPYTy BCEPEAMHI il MpaloBaTH ‘““‘Ha caMOTI B HATOBI).
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CTPATEI'Il MIHIMI3ALIII ATPECUBHOCTI TA
KOH®JIIKTHOI HOBEAITHKHY HIIJIITKIB

Ilirimara /liana BsayeciaBiBHa
3100yBad TPETHOTO PIBHS BUIIOI OCBITH (PAKYJIBTETY CYyCNUIFHUX HAYK
JIBH3 "VY:xropoacbkuil HallioHaIbHUN yHIBEepcUTET'", YKpaiHa

Coaomka Exyapa TiGepiitoBuy
KaHIUAAT ICUXOJIOTTYHUX HAYK, JOUEHT Kadeapy MCHUXO0IOTii
JIBH3 "VY:xropoacbkuil HallioHAIbHUN yHIBEpCcUTET", YKpaiHa

VY cydacHux coliaibHUX yMOBax Mpo0JieMa BIUTMBY arpeCUBHOCTI OCOOUCTOCTI Ha
0COOJMBOCTI MOBEIIHKU MIJIITKIB Y KOHQIIKTHUX CHUTyalisiX Ha0yBa€e 3pOCTarouoi
HAayKOBOI Ta MpakTW4yHOi 3Hauyniocti. CoulanpbHa HaNpyXeHICTh, 3yMOBJICHA
MacIITaOHUMH COLIAIbHO-€KOHOMIYHUMH TpaHCc(opMaIisiMi Ta TOBHOMACIITAOHOIO
BiifHOIO B YKpaiHi, ICTOTHO IMJABHUIIYE PIBEHb NMCHUXOEMOIIMHOTO HaBAaHTAKCHHS Ha
MIJJTITKIB 1 HETaTUBHO MO3HAYAETHCS Ha IXHIX afganTaniiHux pecypceax. [IimmTkoBuii
BIK PO3IVISAAETHCSA SIK OJMH 13 KJIFOYOBHX 1 BOJHOYAC HAMOUIBII CKJIAAHUX €TaIliB
CTAaHOBJICHHS OCOOMCTOCTI, IO XapaKTEePU3YEThCS AMHAMIYHUMH (Hi310JI0TIUHUMH,
COIIIAJIbHUMHU Ta TICUXOJOTIYHUMHU 3MiHaMH. CyKYIHICTh IUX TMPOIIECIB HEPIJIKO
3YMOBJIIO€ TOPYLIEHHS €MOILIMHOI pPIBHOBArd, sIKI MOXYTh BHSBIATUCA Yy (opMi
MIJIBUIIIEHOI arpeCUBHOCTI, €MOIIIMHOI JaO01IbHOCTI Ta CXUJIBHOCTI O KOH(MIIKTHOT
MOBE/IIHKHU.

Cnig mam‘stTaTv, 110 €IUHOTO PIMIEHHA PO3B‘A3aTH a00 TMOBHICTIO YHUKHYTH
npoOJieMHd arpecHMBHOCTI MIJUIITKIB MpocTo He IcHye. lle moB‘s3ano me # 13
cenapauiiHiMy MpoLecaMu MiJIITKOBOTO BIKY, SIKI CYHPOBOJKYIOThCSI arpECUBHUMU
MPOSIBAMH PYWHYBAHHS CTApUX TICUXIYHUX CTPYKTYp. TOMYy HaraJbHO TIOCTA€ TUTAHHS
MOIIYKY €(PEeKTUBHUX IUIAXIB HABYAHHS MIJUTITKIB €KOJOTTYHOMY BHUPAXEHHIO CBOIX
arpeCMBHUX IMITYJIbCIB, SIKI O MOTJIM TIONIEPENUTH HETATUBHI HACIIIKUA arpecHUBHOL
nmoBeMiHKH [1].

[IpodinakTuka — 1€ OISUIBHICTH, CIPSAMOBAHA Ha 3amo0iraHHS BUHUKHEHHIO,
MOIIMPEHHIO YW 3arOCTPEHHI0 HETaTUBHUX COINIAJbHUX SBUIN 1 iX HeOe3MeuyHuM
Hacliakam [2]. ArpecuBHICTh Ta KOH(IIKTHA ITOBE/IIHKA IT1JTITKIB HETaTHBHO BILIUBAE
SIK Ha CaMOTo MIJJIITKA, TaK 1 Ha JItoJieH, 3 SKUMHU BelleThCsl B3aemois. KoHuenryanpHa
MOJIEJb MCUXOJIOTTYHOT MPO(DIIAKTUKN arpeCUBHOT MOBEAIHKU 32 CBOIM XapaKTEpPOM €
KOMIUJIEKCHOI0, CUCTEMHOIO - 1I€¢ poOoTa 3 aiThMH, OaTbkamMu Ta memaroramu. s
MCUXONPOPUIAKTUYHOI POOOTH HE JOCTaTHbO OOMEXKUTUCA JIMIIEe 3aco0aMu
1HMBITyaJIbHOTO BIUIUBY Ta KOPEKIIi, Kl 3aCTOCOBYIOTh O€3MOCEPENHbO HA CaMOI0
M1JUTITKA 44 Horo Mikpocepenosuiie. Jlanuit Bua po6otu norpedye y3roKeHOCTI MixK
PI3HHMH TUTIAMW HAaBUYAJbHUX 3aKJIaJliB, TOYMHAIOYM 3 JHUTSIYOTO CajKa, IIKOJIHU, a
MOTIM: BHILIOTO HABYAJIBHOTO 3aKJajy, BKIIOYAIOUM BUKOHABYI JAEpXKaBHI CTPYKTYpPH,
PI3HOTO TUTY COIllalibHI IHCTUTYTH, TOIIIO.

[lepeiinemo mo aHamizy OCHOBHHMX CTpaTeriii MiHIMi3allli arpecuBHOCTI Ta
KOH(TIKTHOT MMOBEIIHKHY M JTITKIB, 3 OTJISTy Ha Pi3HI OCOOIMBOCTI €MOIIIHOTO CTaHy.
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OpHier0 3 KIHOUOBUX CTpaTerii MiHIMi3alii KOH(QUIIKTHOI TOBEIIHKA Ta
arpeCcMBHOCTI MIJUIITKIB € PO3BUTOK HABUYOK KOHCTPYKTHUBHOTO BHUPIIICHHS
koH(]mikTiB. HaByaHHS MIANITKIB TEXHIK BHUPIIIEHHS CYNEPEYHOCTEH uepe3
MEPErOBOPH, TOLIYK KOMIIPOMICIB Ta BpaxyBaHHS MOTPEO YCIX CTOpPIH JOMOMarae
3HU3UTH PIBEHb arpecii, KW 4acTo BUHUKAE y BIAMOBIAb HA HEPO3B’ 13aH1 KOHMIIKTH.
BaxnuBo Takok HaBuaTH MiJUIITKIB PO3MI3HABATH CBOi €MOIIii, 1[0 € OCHOBOIO
KOHTPOJIIO arpeCUBHUX IMITYINbCIB. [IpakTHYHI 3aHATTS MOXKYTh BKIJIFOYAaTH BIPABU HA
CUMYJISIII0 KOH(IIIKTIB, Je MIJIITKH 3MOXYThb BIANpAIOBaTH CBOI M1l Ta 3HAUTH
KOHCTPYKTHBHI PIIICHHS.

[TommpeHoo MPUYMHOIO BUHUKHEHHS 3JI0CTI € MOPYUIEHHS OCOOUCTICHUX
KOpAOHIB JtoAuHU. BoHO Moke OyTH sIK peaiibHe, TaK 1 YsABHE, ajie PO3LIHIOETHCS SK
3arpo3a IMCHUXOJOTIYHIN Ta ¢i3uuHiid Oe3neni. Came TOMY Yy BIAMNOBIAL MOXKHA
OYIKyBaTH Ha OJIHY 3 0a30BHX JIIOJICBKHX pEakilii Ha HeOe3neuHi (pakTopu: «Ouit»,
«ODKMY», «3ampu». [lompu pi3HY CHOPSAMOBAHICTh, yCIM IIMM PEaKIisIM Tepeaye
30y/IPKEHHS, 110 MOXKE MMPU3BOAUTH /10 HEOUIKYBAaHUX PE3YNbTaTIB [3].

EdekTrBHA KOMYHIKaLs € BXJIMBUM IHCTPYMEHTOM NMPOQPIIAKTUKN KOH(IIIKTHOI
MOBEAIHKY Ta arpeCUBHUX peakiliii. HaBuaHHs MiIITKIB TEXHIK AKTUBHOTO CIIyXaHHS,
BepOaizallli BIaCHUX MOYYTTIB Ta aJIEKBATHOTO BUPAKEHHSI HEBJIOBOJICHHS JI0TIOMArae
YHUKaTU KOH(IIIKTIB, SIKI MOXYTbh MHPOBOKYBaTH arpeciio. BaxJIMBUM € pO3BUTOK
eMIIaTii, sIKka He JIMIIe 3HUXKY€E PIBEHb KOH(IIKTHOCTI, aje W JoroMarae MiJiTKaM
3pO3yMITH MPUYMHU BIIACHUX arpecuBHUX peakiiii. ComjanbHa KOMIETEHTHICTb
BKJIIOUA€ BMIHHA OyyBaTH CTOCYHKH, MIJITPUMYBATH MO3UTUBHY aTMocdepy y Ipyri
Ta 3HaXOAUTH CIJILHY MOBY 3 OJTHOJIITKAMH, 110 CIPUSIE 3HIKEHHIO SIK KOH(IIKTHOCTI,
TaK 1 arpeCUBHOCTI.

Emorrifine Hampy>XeHHS € HE JIMIIe TPUrepoM KOH(IIIKTHOI MOBEMIHKH, ajne i
OCHOBOIO JUUIsl PO3BUTKY arpecUBHUX peakiiil. [ 3HMKEHHS LbOro Hamlpy>KEeHHS
HEOOXI1/THO BIPOBAKYBAaTU METOJMKH, SIKI JOMOMAraroTh MiJJIITKAM BIIOPATHCS 3
HEraTUBHUMU €MOIIISIMH, TAKUMU SIK THIB UM PO3/IpaTyBaHHS.

TexHiku penakcanli, AUXajdbHl BIpaBu, (I3MYHA AKTHBHICTh, MallHAQYIHEC, a
TaKOX apT-Teparlis CIPUSIOTh BIJHOBICHHIO €MOI1IiHOI piBHOBaru. OcobIuBy yBary
BapTO MNPUILTUTA (OPMYBAHHIO HABUYOK CaAMOKOHTPOJIIO, $KI JOIOMararoTh
pEerymaioBaTH arpecuBHI IMIOYIbCH Ta TMEPETBOPIOBATH iX HA KOHCTPYKTUBHY
AKTUBHICTb.

PonboBi irpu € epeKTHBHMM METOJOM HaBUAaHHS MIJITKIB YIPaBIIHHIO SIK
KOH(UTIKTaMH, TaK 1 arpeCUBHUMHU TMPOsSBaMH. Y MOJEIIOBAHHI PEaIbHUX CHUTYaIlll
MIUTITKA MOXKYTh MOOAYUTH HACTIIKA CBOIX JiH, BIAMPAIIOBATH MO3UTUBHI CTparerii
MOBEAIHKA Ta HABYUTHCS Kpaiie po3yMiTH BiacHl emorlii. TpeHiHru 3 Memiarii
CIPUSIOTh PO3BUTKY 3MaTHOCTI 3HAXOAWTH KOMIPOMICHI PIMICHHS Ta ST SK
MOCEPETHUKN y KOH(IIIKTaX, IO 3HIKYE PIBEHb arpeCHUBHOCTI Y CTOCYHKax. Taki
3aHATTS. TAKOXK JONOMArarTh MIJJIITKAM PO3YMITH, SK KOHCTPYKTHBHE BHUPIILICHHS
KOH(QTIKTIB MOXKE 3aMIHUTH JI€CTPYKTUBHY arpeCUBHY MOBE/IIHKY.

3arajioM 3ajyisi MiHIMIi3allli arpeCUBHOCTI Ta KOH(IIKTHOT MOBEIIHKHU IIJITITKIB
BaYXJINBO CTBOPIOBATH YMOBH JUISI CIIOKIITHOTO Ta MIATPUMYBAIBHOTO CEPEIOBHINA SIK
y ILIKOJI, TaK 1 BAOMAa. BuurtensM BapTo CBO€YACHO BUSBIATH KOH(IIIKTHI CHUTYyallii,
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OpraHi3oByBaTh O€CiIM 3 YYHAMH Ta 3a0XOUYBATH iX 10 KOHCTPYKTHMBHOTO A1ajory.
[To3uTuBHE MIAKPITUIEHHS YCHIIIHOT MOBENIHKH, YHUKAHHS HAIAMIPHUX TMOKapaHb 1
dbopmyBaHHs aTMochepu TOBIpH JOMOMAararOTh 3HU3UTH PIBEHb AarpeCHBHOCTI.
barbkam pexoMeHI0BaHO JAEMOHCTPYBATH MPHUKJIAJAA HEHACHIHBHUIILKOTO BUPIIICHHS
KOH(ITIKTIB, pO3BUBATU Yy AITe HaBUYKU camopedrexcii Ta JormomaraTv iM Kparie
pPO3yMIiTH CBOi emolii. Y pa3i BAHUKHEHHS arpeCHBHOI MOBEIIHKH YU KOH(QIIKTIB Yy
POAMHI TOpPOCHi MOBMHHI HABYaTH MIUTITKIB aHAII3yBaTH CHUTYaIlil0, BPaXxOBYBaTH
MO3HUIIIT THIITUX 1 KOHTPOJIIOBATH CBOI PEaKIIii.

3 omisily Ha akTyallbHICTh IPoOieMH MPO(]IIAKTUKKA arpecuBHOI Ta KOHQIITHOI
MOBEIHKU CepeJl MIIITKIB €(EKTUBHUMHU € TPEHIHTOB1 3aHATTA, SIKI JOIIOMOXKYTh
BUPIIIUTHA TOCTP1 1HAUBIAYyaJIbHI Mpo0eMu. [ICHX0I0T1YHUM TPEHIHT CKIAAa€eThCs 13
3aHATh, CHOPSIMOBAaHMX HAa  PO3BUTOK  aJIeKBAaTHOI CaMOOILIIHKH, (HOpPMYBaHHS
pediexcii, emnarii, BMiHHS CHUIKYBAaTUCS, KOHCTPYKTHBHO BHUpa)XaTH CBOI JTyMKHU U
MOYyTTsI, MATPUMYBATH MI>KOCOOHCTICHI 3B’ SI3KH, PO3B’3yBaTH MPOOIEMHI CUTYaIlil i
J0MOMaratd 1HIOUM, IO Y CBOIO 4Yepry CHpUATHME MPOQPULIAKTUIl arpecUBHOT
MOBE/IIHKHU Y M1TITKIB.

[Ilomo mpoGiemu mpodiIakTUKK arpeCcUBHOI Ta KOH(IIKTHOI MMOBEIIHKH M1 TKIB
B YMOBaX 3arajJbHOOCBITHHOTO HABYAIBHOTO 3aKIaay JOPEYHO 3aCTOCOBYBATU:
PO3p00JIEHI Ta MPAKTUYHO arpoOOBaH1 MPOrpamMu 13 3aro0iraHHs Ta 3HUKEHHS PIBHS
arpeCUBHOI Ta KOH(UIIKTHOI TOBEIIHKH; TO3UTUBHE MIiJKPIIUICHHS; METOAWYHI
pPEKOMEH/Iallli TOIO; COIIaTbHO-TIENArOTIYHUI TPEHIHT KOMYHIKATUBHOCTI; METOAU
Oeciau, TUCKyCli, TEeMaTU4H1 BEUOPU, KOHCYJIbTAIII].

Y KOHTEKCTI aHalli3y BepOaibHOI arpecii B MIJUTITKOBOMY Billi BCTAHOBJICHO, IO
COIabHUM €PEeKT COLiaIbHO-TIEAAroriyHO1 MPOIIAKTUKHN CYyTTEBO 3pOCTAE 32 YMOBU
CHUCTEMHOT0 Ta IHTETPOBAHOTO BUKOPHUCTAHHS BCHOTO CIIEKTPa BiATOBITHUX METO/IIB.
MneTbest, 30kpeMa, NMpo METOAM HeTpaiizamil HeraTMBHHX IPOSBIB y MpoIeci
CHUIKYBaHHS Ta ()OPMYBaHHSI KOHCTPYKTUBHHUX MI>KOCOOHMCTICHUX B3a€MMH; IMIJIXOH,
CIIpsIMOBaH1 Ha TpaHc(opMalliro MOTUBAIIHHOI chepu 1 caMOCBIIOMOCTI MIJITITKA, IO
nependayaroTh pedIeKCHBHE MEPEOCMUCICHHS BIACHUX TMO3UTHBHUX 1 HETaTUBHUX
XapaKTepUCTUK, (QOpMyBaHHS  TMEPEKOHaHb Ta  MPOTHO3YBAaHHS  HACIHIJAKIB
JNEeCTPYKTUBHOT MOBJICHHEBOI  MOBEMIHKH; METOAU  KOPEKI[li JKUTTEBOTO
KOMYHIKaTUBHOTO AOCBIY (0OOMEKEHHs, NEPEKIIOUEHHS, PErIaMEHTYBaHHS TOILO); a
TaKOXK 3aXOJIH 3 MTOTIEPEHKEHHS HETaTUBHUX 1 CTUMYITFOBAHHS COIliaIbHO MPUHHATHAX
dbopM MOBEAIHKU, 30KpEMa 3a0X0UCHHS, CAHKII11, 3MarajabH1 €IeMEHTH Ta (OpMYyBaHHS
[MO3UTUBHOI NIEPCIIEKTUBH.

bazoBuM piBHEM coIialbHO-TIEATOTIYHOT MPOITAKTUKN BepOanbHOI arpecii y
MIUTITKIB BUCTYTIAE IIJIECIIPSIMOBAHA OPTaHi3allis COIIaJIbHOTO CEPEIOBHINA 3 METOIO
MiHIMI3a1ii HOTO JeCTPYKTUBHOTO BIUMBY. [lo KifouoBUX 00’€KTIB mpodeciitHoi
JUSIIBHOCTI  COIIIAJILHOIO IIeJarora HaJieKaTh CIM’S, coIllaJibHE OTOYEHHS Ta
OCOOHMCTICTh CamMoro MmiliTKa. BaxiuBuMm 3aBAaHHsIM € (OPMYBAaHHS B MIJAJITKA
CTIMKOI IIIHHICHOI TMO3MIIl, OPIEHTOBAHOI HA HENPHUUHATT HEraTUBHUX (GOpM
KOMYHIKaTUBHOI MOBEMIHKU.B 3aragbHOMYy MOXHA OKPECIUTH, 110 MpodiIaKThKa
3MIACHIOETHCS Ha IEKUIBKOX PIBHSX: MEPBUHHA, BTOPUHHA 1 TPETUHHA.
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[lepBuHHa TmpodIaKTUKAa arpecMBHOCTI Ta KOH(MIIKTHOCTI TMIJJITKIB €
HAWBaKJIMBIIIUM PIBHEM COIlIAJIbHO-TIEIaroT19HOT MPO(IaKTUKH B 3aKJIa/l 3arajJbHoi
cepenuboi ocBiTU. [lepBuHHA MpodiTakTHKa y4HIB BKIIOYaE B cebe (HhopMmyBaHHS
COPUATIMBOTO KJIIMaTy B KOJIGKTHBI MEAAroriB i y4HiB, Tak fK came KOMQOPTHE
CEpENOBHILE € TIACTAaBOIO IS KOHCTPYKTUBHOTO CIHUIKyBaHHS. BukopucTaHHs
30pOB'I30epiralounx TEXHOJOTIN JO03BOJUTH MIJJIITKAM 3HATH 3aliBy HAIpyry, sKa
Morna 0 TpaHc(hOopMyBaTUCs B arpeCcuBHI cranaxu. PO3BUTOK IIHHOCTEH 3A0POBOTO 1
0e3meyHoro cnocoly JKUTTS B YYHIB TaKOX BHCTYIA€ OCHOBOIO IOMNEPEIKEHHS
KOH(1iKTHOI moBeaiHKA. CTBOpPEHHS Ha 3aHATTIX 1 ypOKax CHUTYyalliil JOCSITHEHHS
yCHIXy JO3BOJIUTH MiAJITKAM BIAYYTH BIEBHEHICTh B COOl 1 BIJIMOBUTHUCS BiJ
JNEeCTPYKTUBHUX CIIOCOOIB camopeartizaliii.

SIKu10 nepBUHHA NPOQUIAKTHKA HE Nependadae po3misy] MUTaHb arpECUBHOCTI Ta
KOH(QUIIKTHOCTI, TO BTOPMHHA HalllJIEHA Ha I[I0 TeMy OLIBII aJpecHO, MPAIIoE 3 TaK
3BAHOIO «TPYIIOK0 PH3UKY». MIeThes Ipo Te, MO CoILiaabHMIA TIENaror y CHiBIpari 3
KJIACHUM KEPIBHUKOM MOBHHHI PO3IISAaTH MUTAHHS MPOQPIIAKTUKA arpeCcUBHOI Ta
KOH(TIKTHOI MOBEAIHKH B CEPEIOBHUILI OJHOJITKIB. BapTo 03HallOMUTH y4YHIB 3 TaHUM
MOHATTSM, HOTO CTPYKTYPOIO 1 HaCI1JKaMHi, OOTOBOPUTH CUTYAIlii MPOSIBY arpecii Ta ix
BIUIMBY Ha BCIX Y4YaCHHUKIB. Takox, COIIaJIbHOMY IEJaroroBi AOIILHO MPOBOAUTH
JIarHOCTHKY 3TypTOBAaHOCTI KOJEKTUBY Ta HMOBIPHOCTI BHUHUKHEHHS LbKYBaHHS,
PO3BHUBATH HABMYKHU OE3KOH(IIIKTHOI B3a€MOJIIi y MiIJIITKOBOMY CEPEIOBHILII.

Tperunna npodinakTrka sBjIsi€ CO00I0 THAMBIAYaIbHY pOOOTY 3 MiAJTITKAMH, IO
JE€MOHCTPYIOTh arpecUBHICTh Ta KOH(IIKTHICTH. Lle BakiaMBO A momepemkeHHs
TpaHcdopmarlii AeBIaHTHOI IMOBEIIHKU B JISJTIHKBEHTHY IMOBeIIHKY. Ha manomy erarmi
B110yBarOThCs OEC1/IM KJIACHOTO KEPIBHHUKA Ta COIIAJIbHOTO Meaarora 3 0arbkaMy TaKUX
MIJUTITKIB. 30KpeMa OaThbkaM pO3'SCHIOIOTHCS iX TIpaBa 1 OOOB'SI3KM, a TaKOX
3ICHIOETHCSI aTleNsIst 10 OATHKIBCHKOI BimmoBimaipHoCTI. MaeTses, B TOMY YHCI,
PO aAMIHICTPATUBHY BIAMNOBIAAJIBHICTh 32 HEJOTPUMAHHS 0aTbKIBCHKUX OOOB'SI3KiB.
Takox 3amyyaroTbesi (paxiBLl KOMICIT y CHpaBaxX HEMOBHOMITHIX JUIsl TPOBEIEHHS
po3'scHIOBaIbHUX Oeciy [4].

TakuM 4MHOM, MEPIIOYEPrOBOI0 METOIO MEPBUHHOI NMPOIIAKTUKY € 3a00IraHHs
BUHHMKHEHHIO TIPOOJIEM 3 arpeci€ro Ta KOH(PIIIKTHOIO MOBEAIHKOIO IUIIXOM CTBOPEHHS
MO3UTHUBHOIO CEPEJOBUIA Ta JOMOMOIH MIUIITKAM y PO3BUTKY 30POBUX CHOCOOIB
noBeAiHKA. BropuHHa Ta TpeTMHHA mnpodiIaKTHKa mependadae poOOTy 3 BXKe
BUHUKJIMMH TpoOJIeMaMH, TIPU I[bOMY IMOTpeOye OuIbIl MpoQeciHHOrO MiIX0ay Ta
BUMarae 3Ha4yHO OUThIIUX pecypciB. Came TOMy € CeHC MpaIfoBaTH 3 MiAJIITKAaMHU B
paMKax MepBUHHOI TPO(TAKTUKH, TO/I1, KOJU MPOOIEMHU I11€ HE 3’ IBUITUCK. [HTerpairis
CTpaTeriif, CHpsIMOBAaHUX Ha PO3BUTOK KOMYHIKaTUBHUX HABUYOK, 3HIKEHHS
EMOIIITHOTO HAIpPYXKEHHS, KOPEKINI arpeCUMBHOCTI Ta YIPaBIiHHS KOH(MIIKTHOIO
MOBEAIHKOI0, JO03BOJIIE CTBOPUTH LUIICHUN MIAXIA 10 TPO(UIAKTHUKYA MHX SIBUII.
3anyyeHHsl MenaroriB, OaThbKiB Ta COLIAJIBHUX MPAIIBHUKIB 0 CIHIJIBHOI POOOTH
JornomMarae 3a0e3MeunTy MO3UTUBHUM BIUJIMB HA COLIAJIBHY aIalTallito MiIiTKIB.
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The article describes the measures and procedures for organizing and conducting a
certification inspection of an organization for approval to train ground-based aviation
specialists (GAS) in airfield technical support of aircraft flights for the state aviation
of Ukraine.

Certification of an organization is a lengthy and specific process of performing the
necessary activities, which complicates and extends the time for the organization to
obtain a Certificate of Approval for the training of GAS in airfield technical support of
aircraft flights [1, 2].

Thus, at the moment there is a need to develop an algorithm for performing
individual operations and procedures for certification verification of an organization
that can prove its compliance with the requirements [3].
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Before starting the 5th Stage, it is necessary to verify the implementation of the
operations and procedures of the 4th Stage of certification, namely: the management
of the organization - verification of the elimination of inconsistencies identified during
the processing of the organization's application to the ASA [4].

In Figure 1 shows an algorithm for performing individual operations and
procedures of the certification process of the organization for the preparation of GAS
with a time limit.
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Figure 1. Algorithm for performing individual operations and procedures of the 5th Stage of
certification of the GAS training organization: D - end of Stage 4 and beginning of Stage 5; 5.1-
5.11 - operations and procedures of Stage 5; E - beginning of Stage 6

Figure generated by the author's

The certification audit is carried out at the location of the organization within the
period agreed with it by the responsible person (certification group) of ASA, appointed
by the order of the head of ASA according to the plan approved by him.

During the certification audit, the organization shall organize and ensure:

- access of the ASA representatives to the facilities of the organization and its
subcontractors (administrative and training facilities, airfields, etc.);

- constant accompaniment of the responsible person (certification group) of ASA
by an authorized representative of the organization to ensure prompt notification of the
organization's management of any identified non-compliances;

- a separate room for the work of ASA representatives;

- providing ASA representatives with original documents confirming the
organization's compliance with the relevant requirements.

The description of individual operations and procedures of the 5th Stage of
certification of the organization for the preparation of GAS is proposed to be carried
out in the following sequence [5]:

Stage 5 of the organization's certification begins with a briefing of the ASA
certification team with the organization's management personnel (5.1).
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The purpose of the briefing is to identify the management personnel of the
organization assigned to the relevant areas of activity during the certification audit, the
procedure for conducting the certification audit (clarification of the Certification Audit
Schedule, if necessary), the procedure for providing explanations by the organization's
personnel, the procedure for providing supporting documents.

Next the ASA certification team conducts an audit of the organization.

The purpose of the certification audit is to establish the authenticity and
completeness of the submitted documents in accordance with the list of basic
documents on the organization of GAS training, which regulate the organization and
provision of training (5.2), organizational structure (5.3), availability and compliance
of teaching staff and instructors of the organization (5.4), availability, location and
equipment of the material and technical base (5.5).

The ASA responsible person (certification team) and the relevant personnel of the
organization are involved in the implementation of the measures.

Based on the results of the certification audit, a final briefing is conducted (5.6).

The purpose of the final briefing is to inform the management of the organization
about the identified non-conformities and preliminary results of the certification audit,
to discuss possible ways and approximate timelines for eliminating the non-
conformities identified during the certification audit, to inform the management of the
organization about the identified non-conformities and preliminary results of the
certification audit. Possible ways and timeframes for eliminating nonconformities are
also discussed.

The final briefing involves the responsible person (certification group) of ASA, the
organization's management personnel, and other personnel as decided by the
organization.

Based on the results of the certification audit, the responsible person of ASA
(certification group) draws up a certification audit report of the organization within 10
days (5.7). The decision to approve the report is made by the head of the ASA. The
decision of the ASA on the results of the certification audit shall be communicated to
the management of the organization.

If, based on the results of the certification audit, the organization is recognized as
compliant with the requirements [5], the Certificate of Approval is issued.

If nonconformities are identified during the certification audit, the organization
shall develop a corrective action plan to address them and provide ASA with a copy of
this plan. The original plan with the notes on the elimination of non-conformities shall
be kept by the Applicant at least until the next inspection.

After correcting the nonconformities identified during the certification audit, the
organization shall inform ASA by a letter signed by the responsible manager (5.9). The
letter must contain a description of the corrective actions taken to eliminate the
nonconformities and a conclusion that the organization is in full compliance with the
requirements [5].

In ASA, the organization’s letter on the elimination of nonconformities identified
during the certification audit is registered by the document management unit and
submitted to the responsible person. The responsible person evaluates the evidence
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provided by the organization confirming the elimination of the identified
nonconformities and submits proposals for consideration by the ASA commission
regarding further actions in accordance with the organization approval procedure
(recognition as compliant with the requirements [5], the need for additional corrective
actions to eliminate nonconformities, the need to verify the elimination of
nonconformities directly at the organization’s premises, etc.) (5.10).

The ASA Commission, after reviewing the proposals of the ASA responsible person
for further actions under the organization's approval procedure, may decide to
recognize the organization as compliant with the requirements [5], the need for the
organization to take additional corrective actions to eliminate (confirm the elimination
of) non-compliances, verify the elimination of non-compliances directly at the location
of the organization (in this case, it may be necessary to repeat the measures (5.1-5.5).

If the ASA decision recognizes the organization as compliant with the requirements
[5], the ASA responsible person informs the organization of such an ASA decision and
further actions under the approval procedure (5.11).

Thus, the measures and procedures for organizing and conducting a certification
inspection of an organization for approval to provide training of GAS for aerodrome
technical support of aircraft flights are presented.
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