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OCOBJIMBOCTI CIBBU, A0I'JIAY 3A IIOCIBAMU TA
S3bUPAHHA BPOYKAIO TP BUPOIIIYBAHHI
HYKPOBUX BYPAKIB

Kopuak Mukoja MukoJjainoBu4
K.T.H., JOIICHT
3aksaj BUIIOi OcBITH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

BuponryBaHHs IlyKpoBOro Oypsika € BaKIJIUBOIO raly3310 CLITLCHKOTO TOCIIOIapCTBA
K B YKpaiHi, Tak i1 3a kopAoHoM. LlykpoBuii Oypsk mMae 3HAUYHWUN MOTEHINAT JJIs
PO3IIMPEHOr0 BUPOOHUIITBA. 30KpeMa, OCHOBHUMH MEPCIIEKTUBAMH €: BIIPOBAKCHHS
IHHOBAIIMHUX TEXHOJIOTiM, 30KpeMa TOYHOro 3emiiepoOCTBa I aBTOMAaTH3aIlil
IPOLIECIB; PO3BUTOK OPraHIYHOTO BHPOILYBAaHHS €KOJIOTTYHO YHUCTOI MPOTYKIi
COJIOZKMX KOPEHIB, MOJEpHI3allisl MIANPUEMCTB A NIABULIEHHS €(PEKTUBHOCTI
BUPOIIYBaHHS IYKPOBOTO OypsiKa; PO3IIUPEHHS EKCIopTy LykKpy Tomro. Came 11l
(bakTopu MOXKYTb COPUATH 3pPOCTAaHHIO KOHKYPEHTOCIIPOMOXKHOCT1 YKPaiHChKOI rary3i
Ha CBITOBOMY pPHHKY. KpiM TOro, po3BUTOK OIO€HEPreTMKH BIJKPHUBAE HOBI
MOXJIUBOCTI [JIsl BUKOPUCTaHHS NMOOIYHUX MPOAYKTIB MEPEpPOOTEHHS I[yKPOBOIO
oypsika [1, 2].

Cigba. CTpoku CiBOM BU3HAYAIOTHCS TPUBATICTIO BETETAIIMHOTO MEPIOy COPTIB 1
riOpu/IiB LYKpPOBUX OYpSKIB, AKUH HEOOXITHUMN JIJISl OICPKAHHS BUCOKUX ypoxaiB. /[
perioHy 1ei nepioJi BiJ] MOSIBU CXO/1B JI0 HACTAHHS TEXHIYHOI CTUTJIOCTI KOPEHETIOA1B
ctaHOBUTH He MeHIe 140—160 auiB [3].

CiBOy 1yKpoBUX OypsKiB MPOBOJAATH TOI1, KOJU IPYHT J0Ope MOJPIOHIOETHCS, a
cepeaHr01000Ba TemnepaTrypa oro Ha raubuHi 8—10 cm pocsrae 5—6 °C. I'mubuna
3aropTaHHs HACIHHS BIAMOBIAHO JO0 arpOTEXHIYHUX BUMOT HE TIOBMHHA BIIXWISTHUCH
B1J1 3a1aHO1 Ok K HAa +0,5 cM. Y pailoHax HECTIMKOTO 1 HEJOCTATHHOTO 3BOJIOKECHHSI
onTHMajbHa TTMOMHA 3arOPTaHHS HACIHHS CTAHOBHUTH 3—4 CM, a Ha BaXKHUX, CXUITBHUX
110 3aIJIMBaHHSA IPyHTaX, — 2—3 CM.

Hopma BuCIBY HAciHHS IIyKpOBUX OypsIKIB 3aJIeKUTh BiJI MOrO CXOXKOCTI,
3a0yp'sTHEHOCT1 KOXKHOTO TMOJs, CIMOCO0IB 3axuCTy Bif Oyp'sHiB Ta (QopMyBaHHS
T'YCTOTH POCIIMH, IPOTHO3Y MOSIBY IIKITHUKIB Ta MOKa3HUKIB PEKOMEHI0BAHO1 T'yCTOTH
POCIIMH LYKPOBUX OypsIKIB HA Mepio1 30MpaHH.

OnTumanibHa TYCTOTa MJIi 30H HECTIMKOro Ta HEJAOCTAaTHHOI'O 3BOJIOKEHHS
CTaHOBUTH BIAMOBIIHO 95—100 Ta 90-95 THc. mwit./ra. Ilpu ciB61 Ha KIHIEBY T'yCTOTY
BHCIBAETHCS TaKa KIJIbKICTh HACIHHS, siIKa 3a0e3meuy€e OTpuMaHHs 6—7 KUTTE3IaTHUX
POCIIVH, PIBHOMIPHO PO3MIIIIEHUX IO JOBXKHHI OJHOTO METpa PsIIKa.

o6 oTpumaTtu HEOOXiIHY rycToTy NOCIBIB Ha TMepioa 30MpaHHSA I[yKpOBHUX
6yp>11<1B 13 3aCTOCYBAHHSM PYIHOTO 1 MEXaH130BaHOTO CIOC00iB (hOpMyBaHHS, HOPMY
BHCIBY HACIHHS HEOOX1THO 30UTbITYyBaTH.

Jlnst 3a0e3reueHHsT BHCOKOI IMOJBOBOI CXOXKOCTI, PIBHOMIPHOCTI PO3MIIIEHHS
pocivH Tpeba BUKOPUCTOBYBAaTHM HACiHHSA 13 J1a0OpPaTOPHOIO CXOXICTIO Ta
BUPIBHSHICTIO HE MeHIIe 90 %, 0THOPOCTKOBICTIO — 85% 1 UMCTOTOIO HE MeHILEe — 98%.
3 MeTow 30epeKeHHs MPOPOCTKIB Ta CXOIB OypsKiB BiJ TPYHTOBUX Ta HA3€MHHUX
IIKITHUKIB U1 TIOCIBY BHKOPHUCTOBYIOTH HACIHHS, OOpOOJi€HE 1HCEKTHIMAAMHU
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cuctremMHoi maii (dypaman 1 ¥oro anHamoru) Ta QyHrinuaamu. s ciBOu
BUKOPHUCTOBYIOTh CIBAJIKU B arperari 3 TpaKTOpamH.

3axucm nocigis. OCKITbKA POCIWHU IIyKPOBUX OYpSKIB B CHJIY CBOiX
Mop(dooriuHuX 0coOIMBOCTEN 3/aTHI €(PEKTUBHO 3aTIHIOBATH IMOBEPXHIO IPYHTY
nuiie yepe3 40-50 aHiB Bererallii, BaXJIMBUM IHCTPYMEHTOM Y 60poTh0i 3 Oyp'siHamMu
€ TepOinuau. 3acToCyBaHHS iX HE TEpPIUThH IMIA0JOHY 1 OJJHOYACHO BHMArae 4iTKOTO
JOTPUMAaHHS PETJIAMEHTIB 3aCTOCYBaHHSI.

ITepen ciB6or0 200 110 MOSIBH CXOJIB Y IPYHT BHOCATH repoinua Entam (BiTokce) 1
00O0B'SI3KOBO HETalHO 3aroptaroTh. HopMmu HOro BHECEHHS 3alieKaTh BiJ BMICTY
TYMYyCY 1 BEJIMUMHU MOTJIMHAIBLHOTO KOMIUIEKCY IPYHTY (BMICT T'yMyCy TOBUHEH OyTU
He MeHie 3,0 %). [Ipu BHeceHH1 repOinuay 10 ciBOU HOpMa BUTPATU CTAaHOBUTH 3,0
n/ra, a Ko 10 mosBu cxoaiB — 4,0 y/ra (YacThHa mpenapary BTPAvaeThCs depes
BUITAPOBYBAHHS 1 TIPIIY SIKICTh 3aropTaHHs JIETKUMU OopoHamu micisi ciBOum). Jlie
enTaM B IEpIIy Yepry Ha OJHOPIYHI BUIU 3JaKOBUX Oyp'sHIB 1 YACTKOBO Ha BUAU
JIBOJIOJIbHUX (T1pYyaKku, BUAM IUPHUILb Ta 1H.) [3] .

Cni BIAMITUTH, 10 BUKOPUCTAHHS B 30HI HEJOCTATHHOI'O 3BOJIOXKEHHS IHIIHUX
repOIUUIIB IPYHTOBOI [1i ((PpPOHThEp, Ayasl TOJJA TOILIO) HE 3aBXKIU 3a0e3leuye
cTaOUIbHY €(DEeKTUBHICTH X /11 Ha Oyp'sHU yepe3 Ae(dILUT BOJIOTH Y BEPXHbOMY IIapl
I'PYHTY y KBITHi-4€pBHI. TOMY TOJOBHY yBary I0J0 KOHTPOJIIOBaHHS Oyp'siHIB y 30HI
HEJOCTAaTHHOTO  3BOJIOKCHHSI HEOOXIHO 30Cepe/KyBaTH Ha  IPABHIBHOMY
3aCTOCYBaHHI repOIIUIiB 110 CX0/1aX.

Ilicnacxooosa cuctema 3axXUCTy Bia Oyp'sHIB JOIIJIbHA HA TOJISIX 13 HU3BKHUM 1
CEpelIHIM piBHEM MOTEHIIITHOT 3a0yp'sTHEHOCT1 OPHOTO IIApy Ha MOJISIX TOCIOJAPCTB 13
BHCOKHM PIBHEM BEJICHHSI 3eMJIEpOOCTBA B IIJIOMY. Y CIO IUIOINLY IIYKPOBUX OYPSIKIB Y
rocroaapcTsi Mae OyTH 0OpoOIeHO 3a mepio He OLIbIIe TPhOX JTHIB POOOTH.

MakcumanbHuil eexT 1ii MOoCXOJ0BUX MpenapariB Mpyu MIHIMaIbHUX HOpPMax
BUTPATH TepOIIUAIB 1 KOIITIB MOXKE OyTH AOCATHYTHI TOA1, KOJM POCIUHU Oyp'siHIB
MaroTh (pa3u PO3BUTKY CIM'S0JI - ABA JUCTKU. JJi mMpaBUIIbHOTO BUOOPY repOIlu/IiB
KOMOIHalii JJid TpPOBEIEHHA OONPUCKYBAaHHS CIiJi BpaxoBYBaTH OCOOJIMBOCTI
Yy TIMBOCTI CXO/I1B POCIUH OYyp'siHIB PI3HUX BUIIB A0 /11 KOHKPETHUX MPEnapariB, 3MiH
ix (ha30BOi CTIMKOCTI, MOKJIMBOCTI B3aEMHOTO JIONOBHEHHS CIIEKTPIB Jii repOILuIIB Yy
KOMO1HAITISIX.

3aCTOCOBYIOTh HAWOUIBII CEJNEKTUBHI 1 “M'SKi” 0 POCIMH I[yKpPOBHX OYpSKIB
npenapartu (TONTIKC, mipaMiH Typ0o, kapiOy, 6etanan AM, Geranan mporpec OD,
Oetanan ekcnept, OeraHekc, Oypeden HoBuii Ta 1H.). He MokHa mnpoBoauTu
OOTIPUCKYBaHHSI MOCIBIB, SIKI CHJIBHO TMOIIKO/KEHI IMIKITHUKaMU a0o0 Bifpaszy Micis
3aMOpO3KiB [3] .

[ToBTOpHE OOMPHUCKYBAaHHS MPOBOMAATH MPH TOSBI HOBOI XBUJII CXOMAIB Oyp'sHIB.
TpanumiiitHo 1€ HacTymae depe3 6-8 THIB MICHS MEpHIOro OOMPUCKYBaHHS CXOJIIB
nykpoBux OypsikiB. Ha mepeBaxHiii OUIBIIOCTI TMOCIBIB LYKPOBUX OYypsKiB
3a0yp'sstHEHHST Mae 3MIIIAHUNA XapakTep. 3aCTOCYBaHHS OJHIEI M1I0Y0i PEYOBHHHU
HE3/IaTHE KOHTPOJIIOBATU YBECh CHEKTP CXOAIB Oyp'sHiB. JIOLUIBHUMH € TaKi
Kommno3uli: Oeranan ekcrnept + roatikc (1,0+1,0 kr/ra); Geranan mporpec OD
+ronatikc (1,0 + 1,0 kr/ra); 6etanan excrnept + kapioy + Tpenn-90 (npunumnaq) (0,75 +
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0,03 + 0,2 n/ra); 6etanan nporpec OD + kapiOy + Tpeny (npunumnay) (0,75 + 0,03 + +
0,2 n/ra); matpukc (6eranan AM) + mipamin Typ6o (2,0 + 2,0 n/ra).

[{i HopMU OpIEHTOBHI Ta MOBHUHHI OyTHM YTOUHEHI 3 ypaxyBaHHSM KOHKPETHHX
MOTOJHUX YMOB Ta 3a0yp'ssHeHOCTI mojs. i mpoAOBKEHHS Mepioly 3aXUCHOI il
O0akaHO BUKOPHUCTOBYBATH B TepOILMIHUX KOMIIO3MIIAX MperapaTH, 10 AII0Th K
yepe3 JIMCTKOBY TMOBEPXHIO, TaK 1 4yepe3 IPYyHT 1 KOpeHeBy cuctemy. [lo Takmx
mpenapariB HajekaTh: OeTaHal eKcrmepT, OeTaHand mporpec, OETaHEKC, TOJTIKC,
nipaMiH TypOo 1, 4acTKOBO, Kapioy [3].

k110 Ha mociBax IyKpoOBHUX OypsKiB € OaraTopiuHi Oyp'sHU, TO 3 HUMH JIOIIJILHO
IPOBOJUTH OKpeMi 3axoau OOpoThOM BHOIPKOBMM BHECEHHSM TepOiluIiB
IMITAHTOBUMHU OOMPHUCKYyBayaMu 3 MIMPUHOIO 3axBaTy 15-30 M. 3 BITYMZHSIHUX MalllUH
HUHI HAM3py4YHIIIMM, SKMH 00JagHAaHO IIUIMHHUMU PO3MWIIOBAYaMH, BIACIYHUMU
1HUBITyJIbHUMH KJIallaHaMU Ta (PUIbTpaMu, a 3 IHO3EMHUX MAIIMH HaHOUIbII AKICHI
- obnpuckysaui ¢pipmu “bpanar”, “RAU” ta iH. OnTumanbHa HOpMa BUTpaTH poO0voi
pIAMHU TpU BHECEHHI IpyHTOBUX repOinuaiB craHoButh 300400 n/ra, npu
oOnpuckyBanHi cxoaiB — 180-220 s/ra 3 pobounm THCcKOM 2,0-2,3 atm. Hazemnue
OONpPUCKYBAaHHS MPOBOAATh y CyXy MOroay IpH HIBUAKOCTI BITPY 10 5 M/C 1
TeMIiepaTypi noBitTps He Buule 24 °C.

[TociBu 1yKpoBUX OYypsKIB MOUIKOKYIOTh 0arato BHIIB KOMaX, SIKHX YMOBHO
MO>KHA PO3JUTATH Ha JIB1 TPYNH: IIKIJHUKH CXOIB (JOBTOHOCUKHU; OypsIKOBI OJIIIKH;
100070Ba 1 0ypsIKOBa NIUTOHOCKH; OypSIKOBA KPUXITKA; JIMYMHKH KOBAJIUKIB, MIJJISIKIB
1 MJJACTUHYATOBYCUX Ta 1H.) Ta IIKIJHUKH PO3BUHYTHX POCIUH (OypsiKoBa MiHyrO4a
MyXa; TUCTKOBA i KOpeHeBa OypsIKOBI MOMEHUII; JIMCTKOTPU3YYi 1 MATPU3a0dl COBKH;
JyYHUN METENUK; OypsiIkoBa HEMAaTo/1a Ta 1H.).

Jist 30epexeHHs] MPOPOCTKIB Ta CXOJIB OYypsKiB BiJ I'PYHTOBUX Ta HA3EMHHX
IIKITHUKIB 71T CIBOM BUKOPHUCTOBYIOTH HACIHHSA, OOpOOJICHE 1HCEKTHIIUIOM
cucteMHoi aii (kpyizepoM, pypananom, aaipypom, kapOocaHOM, raydyo, IPOMETOM).
Lle 3a0e3nedye 3aXxUCT MOJOJIMX POCIHH B OypSAKOBOI KPHUXITKH, JIPOTSIHHKIB,
OypsIKOBHX OJIIIOK, JOBIOHOCHKIB Ta LIMTOHOCOK YIPOJOBXK MEBHOTO MEPIOay
BereTailii KyabTypH (2—3 THXKHI IIpU 3acTocyBaHH1 Qypanany, axidypy, kapbocaHy Ta
4—6 THKHIB Kpyi3epy, IPOMETY 1 rayyo).

[Ipy BHUCOKIA HIKOAOYMHHOCTI 3BUYAHHOTO OYpSKOBOIO JOBIOHOCHKA CIiJ
3aCTOCOBYBaTH HaciHHsA, 0OpoOJjeHe KpyizepoM, rayyo, cymimo npomery-400 i
dbypanany, 35 % T.1. B MOJOBUHHUX J103aX BUTPAT. Y pa3il BEIUKOI YUCEIHHOCTI 200
3arpo3M 3HAYHOT'O MOITKOKEHHS POCIHH 1M Ta 1HITUMU BUAAMU MK THUKIB ITOCIBH
OOMPHUCKYIOTh PEKOMEH/I0BAHUMH 1HCEKTHIIMIaMHU.

CBoe€uacHe BHSBJICHHS 3aCel€HHsS TIOCIBIB ILYKPOBUX OYypsKIB COBKaMHU
(miarpu3arouMMH Ta JUCTOTPU3YUYMMHU) 1 JTYYHUM METEITUKOM Ja€ 3MOTY IPOBECTH
KOMILJIEKC 3aXO/1B 31 3HIKEHHS iX MIKOJJOYMHHOCTI. 30KpeMa, MPY BUSBJICHHI MIEPITUX
SIMIEKIIAIOK ITUX IIKITHUKIB 3A1HCHIOIOTh BUITYCK TPUXOTPAMHU B JIBa-TPU CTPOKHU (IO
25-30 tuc. ocobuH Ha 1 ra 3a OJIMH PUIOM).

LykpoBi OypsKH YpaxyroThCsi 30yAHMKaMH OaraThbOX XBOpOO, cepen SKHX
HaWMOMIMPEHIIIMMA ¥ IIKOJOYMHHUMHU € KOPEHEIJ CXOIB, I[EPKOCIOpPO3 Ta 1HIII
IJISIMUCTOCTI, 30KpemMa oMo3, aIbTEpHAPI03, paMyJIsIpio3, a TAKOK OOPOIIHUCTA poca,
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BIpyCHI XBOpoOu (MoO3aika, »KOBTyXa) Ta XBOPOOM KOPEHEIUIOIB ITiJl Yac BereTarlii
(mapia, THAJI, HEKPO3).

Kopeneio 3anuimaerbes OgHIEIO 3 HaWHEOE3MEUHININX XBOPOO MOJIOAMX POCIUH
IyKPOBUX OYPSIKIB, IKOI YPXKYIOTHCS CXOJU 3 MOMEHTY MIPOPOCTAHHS HACIHHS 1 JI0
YTBOPEHHS JIPYToi, a HEPIJAKO 1 TPETHO1 MapH CIPaBXKHIX JIUCTKIB.

OCHOBHOIO 03HAKOIO KOpeHeina ¢ noOypiHHS TKaHWH KOPIHLA MOJIOAUX POCIIHUH,
pH [BOMY YPAXKYETHCS HE TUIBKHU MiJ3€MHAa, aje 1 Haa3eMHa ix yacTuHa. Hepigko
ypakeHl TMPOPOCTKH HAOYBaIOTh CKJIOMOJAIOHOTO BIATIHKY. 30BHIIIHI O3HAKU
KOpEHeila MOXKYTh JCII0 3MIHIOBATHCH 3aJIEKHO BiJ CKJIaay TpUOiB, 10 BUKIUKAIOTDH
3aXBOPIOBaHHS MPOPOCTKIB.

OOMexUTH 1 MOCIadUTH MOYHA TEPII 32 BCE YITKUM JIOTPUMAHHSIM arpoTEeXHIKH,
a caMe: He JIONyCKAaTH 4acTOro MOBEPHEHHS IMOCIBY OypsKiB Ha MOIMEPEHbOMY MICIIi,
BHCIBATU MO KpalUMX MOMNEpPEeIHUKAaX, BHOCHUTH OpTraHO-MiHepajbHI A0OpHUBa mpU
MPaBUJILHOMY CIIBBIJIHOLIEHHI €JIEMEHTIB KUBJIEHHA, JOTPUMYBATUCh CTPOKIB C1IBOU
Ta rITMOWHU 3apoOKU HaciHHA [3] .

bopownucma poca ypaxye 0ypsaku 1 HaciHHUKH. [Ipu 3aXBoproBaHHI Ha JIMCTKAX,
cTe0Jiax HACIHHUKIB Ta KIIyOOUKaxX HAaCIHHUH 3'SIBISETHCSA OUIMI OOPOLIHUCTUN HAMIT.
XBopoOa BHUKJIMKAE TMEpeayacHe BIIMHUpPAHHS JUCTKIB. Po3BUTKY epi3ido3y crpuse
cyxa Ta )apka moroja 3 temrepaTtyporo noitps +20-25°C npu BITHOCHII BOJIOTOCTI
70-90 %. Jns nocnabieHHs pO3BUTKY OOpOIIHHMCTOI POCH BUKOPUCTOBYIOThH CIPKY
KOJIOiHY (macty) — 4—6 xr/ra, Toncin M, 70 % 3.n. 0,6—0,8 kr/ra Ta pyHrinuan 1s
O0OMEKEeHHSI pO3BUTKY LIEPKOCIIOPO3Y.

Xeopobu xopenennooig min yac Bereranii (mapumia, rHWI — (y3apio3Ha, Oypa,
XBOCTOBa, OaKTepialibHa, HEKPO3 CYJAUHHUX IMYYKIB Ta 1H.) TPAIUISIOTHCS B YCIX 30HAX
OypskocissHHs. CIpUYMHIOE PO3BUTOK XBOPOO KOPEHEIUIOJIB HecTaya ¥l 0coOJIMBO
HAJUIUIIIOK BOJIOTH y TPYHTI, MOUIKO/PKCHHS TPYHTOBUMHM IIKITHUKAMH, ypaKEHHS
POCIIMH KOPEHEIAOM.

Jlis  momepeKeHHsT  PO3MOBCIOKEHHS  PO3BUTKY XBOpOO KOPEHEIJIOMIB
HEOOXI1THO YITKO TOTPUMYBATUCh arpOTEXHIKH BUPOITYBaHHS (HE IOMyCKATH YacTOro
MTOBEpHCHHS OYpsKIB Ha OJHE W TE caMe I0Jie) Ta BHCIBATH CTIMKI JO 3arHHMBaHHS
riOpyIy BITYU3HSIHOTO MOXOJIKEHHS.

36upanns. Ilepen3zdoupanbuuii nepioa GOpMyBaHHS XapaKTEPU3Y€ETbCS CYyTTEBUM
30UTBIIEHHSIM IIYKPOHAKOMUYEeHHs. 30MpaHHsl HEOOX1THO TIPOBOJIUTH TIPHU TEXHIUHIM
CTHUTJIOCT1 KOPEHEIJIOIB, sika B CXiJHOMY perioH1 HacTae B MEPIIIiil MOJIOBUHI BEPECHS
[3].

OgHuM 3 BaXKIMBUX KpHUTEpIiB BHU3HAUYEHHS IOYATKy 1 3aKIHUEHHS CTpPOKIB
30upaHHsl IYKPOBUX OYpSKIB € TEXHOJOTIYHE 3a0€3MEUeHHsI, sIKe TapaHTyBaTHME
3aBepIleHH 30MpaHHs KOPEHEIUIOAIB A0 KiHUA >kOoBTHA. Ilpu cknamanHi rpadikis
30MpaHHs JOLIBHO BPaXOBYBATH CTPOK CIBOM HA KO)KHOMY KOHKPETHOMY IOJTi.

st 30upaHHS BpOXKarw 3a OJHO- 1 ABO(A3HOI CXEMaMH 3aCTOCOBYIOTH
KOpeHe30MpaibHI MaIllMHU Ta KOMOailHu 3apyOiKHOTO BHpOOHHUIITBA. TpudazHa
cxema 30MpaHHSl BKJIIOYAE 3aCTOCYBaHHS 30MpalibHUX KOMILIEKCIB “bopekc” abo
“Ymanbdepmamr”. TIlicnst TUMUYacoBOTO 30epiraHHs KOpPEHEIUIoNIB y Oyprax
3aBaHTAXCHHS 1X y TPAHCIIOPTHI 3aCOOM MTPOBOJIATH CIEIiaTbHUMU 3aBaHTAKyBadyaMHu.

BucnoBku. OTxe, 17151 MPaBUWJIBHOTO MPOBEJEHHS TEXHOJIOTTYHHX OTepariiii ciBowu,
JIOTJISiAYy 3a TMOCciBaMU Ta 30MpaHHS BpOXKal0 IYKPOBUX OypsiKiB MOTPIOHO
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JOTPUMYBATUCS arpOTEXHIYHUX BUMOT Ta BPaxOBYBaTH 0COOJIMBOCTI IX BUPOIIYBaHHS
[4-12].
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In the field of unmanned aircraft systems, the complexity of integrated software
and hardware complexes, including machine vision algorithms, multimodal sensor
recognition and artificial intelligence (AI) models, is rapidly increasing. Current
research focuses on improving the accuracy of spatial position estimation, ensuring the
possibility of trajectory correction in dynamic conditions and stable operation in
conditions of noise, interference and partial sensor failure. At the same time, the task
of responsible development of systems with multi-purpose potential increases the
requirements for transparency of algorithms, uncertainty assessment, modularity of
architecture and verifiability of decision-making processes [1].

Limitations of traditional UAV trajectory control systems:

— rely on GNSS and inertial sensors;

— work with abstract models of the environment;

— do not take into account the semantic structure of the scene.

This leads to:

— accumulation of errors (drift);

— decrease in accuracy during complex maneuvers;

— limited reaction to unexpected objects or environmental changes [2].
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The essence of developing a hardware-software complex equipped with machine
vision and artificial intelligence (Al) algorithms to increase the accuracy of trajectory
correction and UAV guidance is to create an adaptive, reliable and technically proven
motion control system capable of ensuring stable and predictable operation of
unmanned platforms in complex, dynamic and partially uncertain operating conditions.
Such a complex is designed to overcome the limitations of traditional approaches to
navigation and control, which mainly rely on abstract motion models and external
navigation signals, by integrating direct perception of the environment, spatial state
assessment and interpretation of the scene context. The use of machine vision increases
the accuracy of determining the position and orientation, reduces the accumulation of
errors and provides trajectory correction in real time. At the same time, Al algorithms
provide the ability to make adaptive decisions that take into account uncertainty,
environmental changes and object behavior. Together, these elements create the
prerequisites for increasing the level of UAV autonomy without compromising
controllability and accountability. They provide resilience to degradation of navigation
information and partial sensor failures, thereby forming the scientific and technical
basis for the further development of a new generation of safer, more energy-efficient,
and highly reliable cyber-physical systems [3].

The general structural model of the latest architecture of the hardware-software
complex for UAV trajectory correction, which includes machine vision and Al
algorithms, is based on a multi-level, modular, hierarchical approach. This provides
separation, but close integration of the functions of perception, state assessment.
Decision-making and control. The fundamental level consists of a sensor subsystem
that forms a multimodal data stream (visual, inertial, navigation, etc.). This data
undergoes reprocessing, time synchronization and primary filtering. The next level
includes state assessment and positioning modules. They combine geometric and
statistical approaches to determine the spatial position, orientation and dynamic
parameters of movement. Above this is the level of scene perception and interpretation,
where machine vision and Al algorithms provide the selection of a contextual model
of the situation. Based on this information, the planning and decision-making level
generates possible options for movement and trajectory correction, taking into account
constraints, forecasts and uncertainties. The control effects are then propagated to
lower-level control loops. The entire architecture is implemented on an onboard
computing platform with Al elements optimized for power consumption and latency,
complemented by monitoring, self-diagnostics, and reliability assessment subsystems.
All systems work in concert to ensure the adaptability, reliability, and predictability of
the combined hardware and software complex under challenging operating conditions
[4-5].

Leading solutions are based on a hierarchical multi-layer architecture:

1. Sensor layer (Perception Input Layer) — RGB-D/IR cameras, radar or lidar,
IMU, GNSS, barometric altimeters. Focus — diversity of perception channels. Key
properties: update rate, time offsets, reliability in a changing environment.
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2. Preprocessing and synchronization layer — timestamp matching, geometric
calibration, stream normalization. Research approaches are aimed at compensating for
different sensor frequencies and eliminating discrepancies between data streams.

3. State and localization layer — Visual Odometry, VIO, SLAM systems (mostly
variants without an explicit map or with a partial reference map). The goal is to obtain
stable estimates of position/orientation in space and derivatives (linear and angular
velocities).

4. Scene interpretation level (Semantic and Geometric Perception) — detection,
segmentation, tracking of dynamic objects. Geometric reconstruction or assessment of
the scene structure. Integration of semantic and geometric features — a key trend for
2024-2025.

5. Prediction and planning level — prediction of object trajectories, situational
assessment, selection of permissible maneuvers. High-level models make predictions
taking into account uncertainty.

6. Control and correction level — translation of plans into control commands. High
requirements for determinism, predictability and verification capabilities.

7. Edge-Al infrastructure — real-time onboard computation. Priority — energy
efficiency, fault tolerance, compact models [2-6].

A detailed technical review of the algorithmic components of the latest software
and hardware complex for trajectory correction and increasing the accuracy of UAV
movement showed that its core consists of a class of closely related algorithms for
perception, state assessment, prediction and decision-making, each of which performs
a clearly defined function within the framework of a single computational circuit. At
the perception level, computer vision algorithms based on convolutional neural
networks and transformer architectures play a crucial role. These algorithms provide
the ability to detect, segment and track objects, as well as extract geometric and
semantic features of scenes from visual and multimodal data. Such features are used in
visual odometry, visual inertial odometry and SLAM algorithms, which implement the
assessment of the spatial position and orientation of the device by combining
information from cameras, inertial sensors and, if available, other sensors within the
framework of sensor fusion. A key component is an uncertainty assessment model that
allows for quantitative assessment of the reliability of the obtained estimates, avoiding
risky decisions in case of deterioration of data quality. At a higher level, prediction
algorithms use temporal and contextual models to predict the development of the
situation and environmental dynamics, while the trajectory planning module integrates
geometric constraints, predicted estimates and safety criteria to form acceptable
movement options. The final role is played by control algorithms that transform high-
level plans into control actions with requirements for determinism and stability, and
the entire algorithmic system is optimized for execution on-board Edge-Al platforms
taking into account limited resources, which provides consistent, adaptive and robust
trajectory correction in real time. Edge Al creates a distributed computing environment
in which Al and machine learning algorithms are processed directly on local devices,
rather than on remote servers [7-9].
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The requirements for Edge-Al hardware and modern software-hardware complexes
are driven by the need to execute complex machine vision and Al algorithms in real
time, under strict constraints on power consumption, mass and size characteristics, as
well as data processing latency for UAV trajectory correction. Computing platforms
must offer high performance for parallel computing (graphics processor, neural
processor or FPGA), hardware support for accelerating neural networks, deterministic
processing of streaming data, and the ability to simultaneously execute multiple
algorithm cycles, including perception, sensor fusion, and control. Low latency,
support for multimodal sensor interfaces, the presence of hardware isolation and
reliability mechanisms, and scalability to different classes of algorithms are crucial [10-
11].

The main trends in the development of systems that combine machine vision,
multimodal perception, and Al for trajectory correction and UAV motion accuracy will
be determined by the transition from isolated algorithmic solutions to integrated
architectures for autonomous perception and control. The key, among other trends, is
deep multimodal integration, in which visual data from cameras is integrated with
inertial, navigation, and other sensory streams at the level of common latent
representations, which increases the system's resistance to noise and degradation of
individual information sources. In parallel, there is an increasing role of semantic and
contextual scene analysis, when machine vision is supplemented with models capable
of interpreting the structure of the environment, object types, and their dynamics,
which is a decisive factor for precise trajectory correction. Hybrid approaches that
combine classical geometric methods of motion estimation with neural network models
are gaining significant development, providing a balance between explainability,
accuracy, and adaptability. An important trend is the focus on executing algorithms
directly on onboard Edge-Al platforms, which stimulates the optimization of models
in terms of computational complexity, latency, and power consumption [12].

At the same time, there is increasing attention to uncertainty assessment,
robustness, and decision verification, reflecting the desire for controlled autonomy and
predictable behavior of systems, namely:

1. Transition to new-generation multimodal models capable of reconciling
geometric and semantic signals.

2. Advanced methods for uncertainty assessment and integration of risk-based
decision-making.

3. Formal verification of high-level algorithms to ensure predictability.

4. Unification of perception, localization, and planning architectures into single
modules while maintaining human control.

5. Development of Edge Al — porting large models to compact onboard platforms.

Taken together, these trends shape the direction of development of UAVs as
intelligent cyber-physical systems, in which trajectory correction and movement
accuracy are based on deep perception of the environment and adaptive, context-based
decision-making.
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Large language models have become a core component of modern software
systems, powering natural language interfaces, content generation, and intelligent
automation. Conventional Al deployments rely primarily on centralized cloud
infrastructure, where model inference is performed in large data centers. While
effective, this approach introduces persistent challenges, including high latency,
infrastructure scaling costs, continuous network dependency, and increased exposure
of sensitive user data.

Apple’s Foundation Models framework, introduced as part of Apple Intelligence,
proposes a hybrid deployment strategy. Instead of executing all AI workloads in the
cloud, Apple distributes inference across end-user devices and selectively employs
cloud resources only when higher computational capacity is required. This design
challenges the prevailing assumption that advanced Al must be cloud-centric and
suggests an alternative infrastructure model based on edge computing and tightly
integrated hardware—software co-design.

1. Architectural Overview of Apple’s Foundation Models

Apple’s implementation consists of two complementary components:

- On-device foundation model, designed to run locally on iPhone, iPad, and Mac
hardware using Apple Silicon.

- Server-side foundation model, deployed on Apple’s Private Cloud Compute
(PCC) infrastructure and activated only for more complex requests.

According to Apple’s technical reports, the on-device model contains
approximately three billion parameters and is optimized through aggressive
quantization and memory-efficient attention mechanisms. The server-side model
employs a mixture-of-experts transformer architecture, enabling higher capacity while
limiting computational overhead per request.

This dual-model system allows routine tasks—such as summarization, text
rewriting, classification, and intent extraction—to be executed locally, while advanced
reasoning or multimodal processing may be routed to PCC.

2. Infrastructure Impact Analysis

2.1 Shift from Centralized to Distributed Computing

Apple’s hybrid approach redistributes Al computation from centralized data
centers to millions of user devices. This has several infrastructure consequences:

- Reduced dependency on always-available network connectivity

- Near-zero latency for on-device tasks

- Lower aggregate server load for routine inference
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- Increased utilization of device-level Neural Engines and GPUs

Unlike traditional cloud Al infrastructure scaling is no longer strictly linear with
the number of users. Each additional device contributes its own compute capacity,
effectively functioning as an edge node in a distributed Al system.

2.2 Private Cloud Compute as Selective Infrastructure

When cloud execution is required, Apple routes requests to Private Cloud
Compute. PCC is characterized by stateless processing, memory-only execution, and
the absence of persistent user data storage. Apple states that PCC nodes are built on
custom Apple Silicon and operate with a hardened operating system derived from 10S
and macOS foundations.

Independent verification of PCC’s internal implementation is limited to Apple-
provided research environments. However, Apple has published architectural
descriptions and enabled third-party security audits under controlled conditions.

3. Developer and Economic Implications

3.1 Reduced Backend Requirements

For developers, the Foundation Models framework significantly lowers
infrastructure barriers. Many Al features that previously required dedicated backend
services can now be implemented entirely on the device. This reduces:

- API usage costs
Server provisioning and maintenance
Bandwidth consumption
Compliance complexity related to personal data handling

Small development teams can integrate advanced Al capabilities without
maintaining Al-specific backend infrastructure.

3.2 Cost Structure Transformation

Traditional Al services rely on per-request or subscription-based pricing models.
Apple’s approach shifts costs toward end-user hardware investment, with marginal
inference costs approaching zero for on-device tasks. Cloud costs remain only for
exceptional, high-complexity requests.

4. Security and Privacy Infrastructure

Apple’s infrastructure emphasizes privacy by design. On-device inference ensures
that personal data remains local. When PCC i1s used, Apple states that computation is
stateless and that user data is not logged or retained after request completion.

Additionally, the framework incorporates multi-layered safety mechanisms,
including model-level alignment and runtime guardrails that block prohibited inputs
and outputs.

Based on Apple’s published evaluations, these guardrails demonstrate competitive
effectiveness against prompt injection and unsafe content generation, although full
comparative benchmarks remain limited.

5. Comparative Infrastructure Paradigm
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Table 1.
Infrastructure Paradigm Comparison
Aspect Traditional Cloud Al Apple Foundation
Models
Primary computation Centralized data centers Edge devices + selective
cloud
Infrastructure scaling Linear with users Distributed across user
devices
Latency Network-dependent Near-zero for on-device
tasks
Privacy model Data collected centrally Data remains on device
(local tasks)
Developer backend Required for all features | Optional, cloud only when
needed
Cost structure Per-request / subscription | Device-integrated,
selective cloud

6. Environmental Considerations

By reducing reliance on centralized inference, Apple’s model potentially lowers
data center energy consumption and cooling demands. However, this shifts part of the
energy cost to end-user devices, increasing local power usage and charging frequency.

Quantitative lifecycle comparisons between centralized Al and distributed on-
device Al remain insufficiently studied. Further research is required to assess net
environmental impact.

Apple’s Foundation Models framework represents a structural shift in Al
infrastructure design. By combining on-device inference with privacy-preserving cloud
execution, Apple demonstrates that advanced Al capabilities do not inherently require
fully centralized architectures.

Key findings include:

- Distributed inference reduces backend infrastructure dependency

- Privacy and performance can coexist through architectural design

- Developer access to Al i1s democratized through system-level integration

- Infrastructure costs and latency are significantly reduced for common tasks

This approach may influence broader industry adoption of edge-centric Al
deployment models and reshape expectations around Al infrastructure scalability and
privacy.
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Abstract

Fraud and AML control stacks operate as sequential intervention systems over
high-volume event streams. Thresholds, step-up authentication, velocity rules, entity
blacklisting, and case-routing decisions are confounded by seasonality, channel mix,
and evolving attacker behavior, while labels such as chargebacks and SAR outcomes
are delayed, censored, and policy-dependent. Purely predictive models can therefore
produce intervention guidance that looks favorable offline but increases customer harm
through false positives, creates blind spots through displacement, or destabilizes
operations through review backlogs.

We present FraudTwin, a causal digital twin framework for transparent and safe
fraud and AML intervention. FraudTwin learns latent adversarial and customer state
from transaction logs, device and session telemetry, and entity network graphs, and
couples these representations to a structural causal model linking intervention levers to
outcomes including loss, false-positive harm proxies, throughput and latency, backlog,
and fairness metrics across segments. Each recommendation is accompanied by an
Intervention Trace Graph that records required causal assumptions, overlap and
displacement diagnostics, sensitivity bounds, and governance constraints (for example,
mandated verification steps, partner-network rules, and AML escalation policies).

FraudTwin implements selective abstention when identification is weak due to
overlap violations, likely displacement across channels or merchants, regime shifts, or
immature labels. In abstention cases, the system returns conservative safe controls and
targeted data requests such as additional telemetry instrumentation, stratified sampling
for manual review, or controlled exploration windows. We propose an event-driven
benchmark with adversarial campaign shifts and label delay, and evaluation metrics
that jointly quantify loss, harm, backlog, fairness, and abstention correctness.

1 Introduction

Fraud and AML teams rarely deploy a single 'fraud score' in isolation. Instead,
platforms implement layered policies: transaction scoring, dynamic thresholds, step-
up authentication, velocity and linkage rules, sanctions screening, and routing to
manual review or escalation. Each component is an intervention that changes the
behavior of both legitimate users and adversaries. As a result, the observed data are
generated under a deployed policy regime, and changes to that regime can invalidate
conclusions drawn from historical correlations.

This challenge is amplified by label delay and censorship. Chargebacks can arrive
weeks after authorization, confirmed fraud may be discovered only after investigations,
and AML outcomes depend on escalation and reporting policies. The same platform
decisions that FraudTwin seeks to optimize also influence which cases receive labels,
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creating selection and verification bias. Offline evaluations that ignore these
mechanisms can underestimate false negatives and overstate the benefit of tighter
thresholds.

A safe intervention system must therefore treat causality and governance as core
design goals. It should detect when an estimated effect relies on extrapolation beyond
support, when displacement is likely (e.g., attackers shifting to another channel or
merchant), and when operational constraints such as review capacity or latency budgets
will be violated by an intervention.

FraudTwin 1s designed to provide decision support with auditability. It generates
counterfactual projections under candidate controls, documents the causal assumptions
and diagnostics required to trust them, and abstains when the evidence does not justify
a safe recommendation. The resulting Intervention Trace Graph can be used for policy
review, compliance documentation, and incident postmortems.

2 Related Work

Fraud detection spans rule-based systems, supervised learning on transactional
features, deep sequence models over event streams, and graph-based approaches that
exploit linkages among accounts, devices, merchants, and payment instruments.
Operational deployments often combine ML scores with deterministic policies and
human review, and performance is measured via loss, chargeback rates, and customer
experience metrics such as decline rates.

Causal inference for fraud and AML interventions has been studied in the context
of policy evaluation, uplift modeling, and randomized holdouts. However, interference
and displacement are particularly acute: interventions that reduce fraud in one segment
can shift attacks to another, and heightened friction can move legitimate users to
alternative rails. These dynamics complicate standard assumptions and can cause
offline estimates to fail at deployment.

Selective prediction and deferral are widely used in practice as 'send to manual
review' decisions, but many systems treat deferral as an operational afterthought rather
than a formally evaluated component. FraudTwin treats abstention as a calibrated
policy lever, evaluated for deferral correctness and for its contribution to safety under
uncertainty.

Finally, governance and compliance requirements for AML demand documentation
of decision rationale, escalation criteria, and policy constraints. FraudTwin’s
Intervention Trace Graph provides a structured way to connect recommendations to
evidence, diagnostics, and constraint citations in a form suitable for review.

3 Methodology

3.1 Problem Formulation

Let X t denote observed signals at time t, including transaction attributes, device
and session telemetry, merchant and counterparty metadata, sanctions and watchlist
screening results, and graph-structured linkage signals (shared devices, shared funding
sources, shared addresses). Let Z t denote latent state representing adversarial
campaign intensity, hidden collusion structure, and unobserved customer context. Let
A_tdenote controllable interventions such as thresholds, step-up authentication, limits,
blocks, routing to manual review, and AML escalation actions.

24



COMPUTER SCIENCE
DEVELOPMENT OF NEW TECHNOLOGIES AND THEIR IMPACT ON INFRASTRUCTURE

Outcomes Y include direct loss proxies (fraud losses, chargeback rates), harm
proxies (false declines, friction costs, customer abandonment), operational metrics
(review backlog, SLA compliance, latency), and fairness metrics across segments.
Because adversaries adapt, outcomes also include stability metrics such as post-change
migration rate and the persistence of performance gains over time.

Labels are delayed and policy-dependent. Chargebacks and confirmed fraud arrive
after varying delays, and investigation outcomes depend on review routing. FraudTwin
models these delays explicitly and treats missing labels as informative, rather than
assuming missing at random.

The objective is to select interventions that improve loss while controlling harm
and operational risk under governance constraints. Recommendations are produced
with uncertainty and sensitivity bounds and may be withheld via abstention.

3.2 Event-Stream and Network Representation Learning

FraudTwin learns Z_t from multiple modalities. Transaction event streams capture
temporal patterns such as bursty attempts, repeated failures, and cross-merchant
sequences. Session telemetry captures device stability, IP changes, and behavioral
biometrics where available. Entity networks (accounts, devices, merchants,
instruments) are encoded with graph representations to capture linkage-based risk and
potential collusion.

Missingness is pervasive and informative: telemetry may be absent for certain
channels, linkage graphs may be incomplete due to privacy constraints, and
investigation labels may be missing for cases not routed to review. FraudTwin uses
missingness-aware encoders to represent uncertainty and to prevent spurious
confidence in poorly instrumented regions.

Representation learning is aligned with policy evaluation by training Z t to be
predictive of near-term outcomes and to support balancing across interventions. We
monitor representation drift over time and across policy regimes, and we surface these
diagnostics in the trace graph.

To avoid leakage, FraudTwin enforces strict temporal gating: only signals available
before the intervention decision at time t are used to build Z t. Post-decision outcomes
and review results enter only for training on historical sequences, not for online state
inference.

3.3 Structural Causal Model with Interference and Displacement

FraudTwin specifies an SCM where adversarial pressure, channel mix, and
operational capacity affect both interventions and outcomes. Interventions alter user
friction and attacker incentives, which mediate outcomes and can induce displacement
across channels, merchants, or rails. This creates interference: the effect of an
intervention on one unit (a transaction or account) depends on interventions applied
elsewhere and on adversary adaptation.

We model displacement using segment-level and network-level variables that
summarize exposure and attacker allocation. Counterfactual evaluation therefore
conditions on both unit-level state and aggregate context, and it includes diagnostics
that detect when a candidate intervention is likely to cause migration rather than true
reduction.
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Estimation can be implemented via a combination of g-methods and hierarchical
models that incorporate aggregate context, with conservative uncertainty when
interference risk is high. When point identification is not credible, we report bounded
effects under plausible displacement magnitudes.

The SCM explicitly includes label delay mechanisms: the probability that a case
receives a confirmed label depends on routing decisions and investigation capacity.
This enables correction for verification bias and provides a principled basis for
abstention when labels are too immature.

3.4 Identification Checks and Governance Constraints

Before recommending an intervention, FraudTwin checks overlap and support. It
evaluates propensity support for alternative actions within comparable Z t states,
computes effective sample sizes, and identifies whether the system would need to
extrapolate into regions not observed under historical policies. Low support triggers
either restriction to conservative safe sets or abstention.

FraudTwin assesses interference and displacement risk via change-point detection
in segment composition, migration metrics (e.g., shifts in channel utilization), and
network diffusion indicators suggesting attackers reallocate. These diagnostics are
incorporated into a displacement likelihood score that gates causal recommendation.

Governance feasibility enforces constraints such as mandated screening and
verification steps, partner-network rules, legal requirements for blocking or reporting,
and operational capacity limits for manual review and escalation. Constraints are
recorded as citations in the trace graph, and the recommended action is guaranteed to
be within the feasible region.

When governance permits, FraudTwin can recommend controlled exploration,
such as randomized threshold perturbations in low-risk strata, to expand support and
improve identifiability while respecting risk appetite.

3.5 Intervention Trace Graph

For each candidate recommendation, FraudTwin produces an Intervention Trace
Graph (ITG). ITG documents the objective, the action and alternatives considered, the
constraint filters applied, and the causal assumptions required for interpreting effect
estimates. Assumptions include adequate overlap, bounded interference within defined
segments, and stable instrumentation for key measurements.

ITG attaches evidence nodes: support diagnostics, displacement and drift tests,
missingness summaries, and sensitivity bounds. It also provides counterfactual
projections for loss and harm proxies, and it quantifies expected operational impact
such as additional review volume and latency effects.

The trace graph is designed for audit and postmortem workflows. It includes model
versions, data lineage identifiers, and policy references, enabling reviewers to
reconstruct why a control was recommended and whether assumptions were met at the
time.

To reduce the risk of narrative bias, ITG is generated programmatically from the
same computations used for effect estimation, and it is validated for internal
consistency (cohort alignment, time window alignment, and constraint applicability).

3.6 Selective Abstention and Data Requests
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FraudTwin abstains when the data do not justify a defensible causal
recommendation. Triggers include weak overlap, high displacement likelihood,
immature labels, degraded telemetry coverage, or operational instability such as review
backlog saturation. Abstention can map to maintaining current policy, applying
conservative controls, or routing more cases to manual review depending on
governance.

When abstaining, FraudTwin returns a structured explanation of the failed
assumption and a concrete plan to restore identifiability. Data requests can include
additional device telemetry, improved linkage graph coverage, stratified sampling to
reduce verification bias, or controlled exploration windows where thresholds are
perturbed under tight monitoring.

Abstention policies are calibrated to balance safety and coverage. Evaluation
focuses on deferral correctness: whether abstained cases correspond to later instability,
high displacement, or high harm under retrospective analysis.

Operational costs of abstention (review workload, latency, customer impact) are
explicitly modeled so governance can set risk thresholds that are consistent with
capacity and customer experience targets.

4 Experimental Setup

We recommend evaluating FraudTwin on an event-driven benchmark that captures
adversarial adaptation and delayed labeling. The benchmark should include campaign-
like regime shifts, heterogeneous merchants and channels, and a dispute lifecycle that
generates delayed and censored labels. Missingness should correlate with risk,
reflecting real deployment artifacts such as partial telemetry on certain rails or devices.

A discrete-event simulation can model transaction arrivals, attacker strategy shifts,
investigation workflows, and manual review capacity. Alternatively, an offline replay
evaluation can be used with careful correction for policy-induced selection and
verification bias, and with explicit maturation windows for labels.

Baselines should include rule-based thresholds, supervised fraud scoring with
greedy thresholding, cost-sensitive classifiers, graph-based detectors, bandit policies
with conservative exploration, offline RL with behavior constraints, and causal
estimators that adjust for time-varying confounding. All methods should be evaluated
under the same operational constraints and latency budgets.

Implementation details should specify entity resolution assumptions, graph
construction, label maturation windows, and how displacement is measured. Reporting
must include drift diagnostics and coverage of telemetry across channels.

5 Results

Report Pareto fronts trading fraud loss reduction against false-positive harm
proxies and operational backlog under varying abstention thresholds. In addition to
average performance, report stability: how quickly gains decay after a policy change,
and whether displacement increases fraud in adjacent channels or merchants.

Separate evaluation into in-support regions (where overlap is adequate) and out-of-
support regions. Methods that achieve apparent gains primarily through extrapolation
or by exploiting verification bias should be flagged via support-adjusted metrics and
robustness checks.
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Provide ablations removing (i) overlap checks, (i1) displacement diagnostics, (ii1)
verification-bias correction, and (iv) trace graph output. Compare not only loss metrics
but also governance metrics such as reviewer agreement and the rate at which unsafe
recommendations are detected during review.

Include representative ITGs for accepted recommendations and abstentions. For
abstentions, document the violated assumption (e.g., high displacement likelihood) and
evaluate whether implementing the recommended data request reduces abstention and
improves safety in subsequent windows.

[J Primary metrics: fraud loss, chargeback rate, false decline rate,
friction/abandonment proxy, review backlog, SLA compliance.

[ Displacement metrics: post-change migration index across channels/merchants,
entity-network diffusion indicators.

] Fairness metrics: disparity in false positives and friction across monitored
segments (as permitted).

[ Abstention metrics: coverage, deferral correctness, operational cost of deferral.

6 Discussion

Fraud and AML interventions are uniquely vulnerable to interference because
adversaries adapt. A policy that reduces loss today can redirect attacks tomorrow, and
an intervention that increases friction can cause legitimate users to abandon or shift
channels. FraudTwin mitigates these risks by incorporating displacement diagnostics,
by surfacing uncertainty and sensitivity, and by abstaining when causal evidence is
insufficient.

Trace graphs address governance needs by tying interventions to evidence and
constraints. They can be stored as postmortem artifacts to support learning from
incidents and to satisfy documentation requirements. Importantly, trace graphs must
remain consistent with computational outputs to avoid becoming narrative overlays.

Failure modes include under-instrumentation (missing telemetry), entity resolution
errors that distort graphs, verification bias that hides fraud among non-reviewed cases,
and drift induced by new attacker tools. Mitigations include continuous monitoring,
controlled exploration, and periodic recalibration of abstention thresholds based on
operational capacity and risk appetite.

In practice, conservative deployment is often warranted: apply FraudTwin first to
recommendation auditing and to narrow, governance-approved control sets, then
expand coverage as support and instrumentation improve.

7 Conclusion

FraudTwin provides a causal digital twin approach for safe and transparent fraud
and AML intervention. By coupling event-stream and network representations with a
structural causal model, explicit identification and displacement diagnostics, and
auditable Intervention Trace Graphs, the system supports governance-grade decision
support rather than opaque action selection.

Selective abstention is central to safety. When overlap is weak, labels are immature,
or displacement is likely, abstention prevents overconfident recommendations and
directs attention to concrete measurement and experimentation steps that can restore
identifiability.
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Future work includes richer game-theoretic modeling of attacker adaptation,
integration with constrained optimization for control selection under latency and
capacity, and privacy-preserving trace retention. Empirical validation should
emphasize stability under regime shifts and the real-world effectiveness of the data
requests generated by abstention.
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Abstract

Credit decisioning requires repeated interventions under time-varying
confounding. Pricing, line assignment, underwriting thresholds, verification flows, and
servicing actions are jointly determined with macro regimes, acquisition mix, and
borrower self-selection, while outcomes such as default and loss mature with
substantial delay. In this setting, high-performing predictive models can still produce
unsafe recommendations when their outputs are treated as causal guidance without
explicit identification checks and governance constraints.

We present FinTwin, a causal digital twin framework for auditable credit decision
support. FinTwin learns latent borrower-context state from event streams spanning
applications, bureau pulls, verification outcomes, repayment histories, and servicing
interactions, and couples these representations to a structural causal model that links
controllable levers to outcomes including approval volume, PD/LGD proxies,
customer-friction and abandonment proxies, complaint rates, and fairness metrics.
Each recommended action is accompanied by a Risk Trace Graph that records the
objective, required causal assumptions, overlap and drift diagnostics, and explicit
constraints derived from credit policy and model risk management.

FinTwin implements selective abstention when identification is unreliable due to
weak support, suspected channel spillovers, immature labels, or missing
measurements. In abstention cases, the system returns a bounded safe action set and
targeted data requests (for example, additional verification signals for a stratified
subsample, controlled exploration windows, or longer label maturation) to restore
identifiability. We outline an event-driven benchmark and evaluation protocol that
jointly measure efficiency, stability, harm, fairness, and abstention correctness under
adversarial macro shifts.

1 Introduction

Credit platforms operate as sequential decision systems rather than one-time
classifiers. A typical borrower journey includes acquisition, application, identity and
income verification, pricing and approval decisions, funding, repayment, and servicing
or collections. At each stage, operators adjust policy levers such as friction steps,
underwriting thresholds, pricing schedules, and exposure management in response to
observed performance and perceived risk. These actions are confounded by
macroeconomic conditions, seasonal demand, and applicant composition, and they
create feedback loops by changing who applies, who completes verification, and who
ultimately books a loan.

This confounding is reinforced by endogenous selection. For example, tightening
a verification rule can reduce observed losses simply by deterring marginal applicants,

31



COMPUTER SCIENCE
DEVELOPMENT OF NEW TECHNOLOGIES AND THEIR IMPACT ON INFRASTRUCTURE

while simultaneously increasing friction for legitimate borrowers and shifting risk to
adjacent products or channels. Similarly, a pricing change can alter take rates and the
risk distribution of booked accounts, complicating causal interpretation of historical
outcomes. Offline evaluation that relies on observational logs can therefore
recommend interventions that appear beneficial under retrospective metrics but
degrade real-world performance when deployed.

A trustworthy credit decision-support tool must make causal assumptions explicit,
detect when identification is fragile, quantify uncertainty and sensitivity to unobserved
confounding, and provide audit-ready artifacts for governance. In regulated contexts,
the system must also respect policy constraints such as prohibited attribute usage,
adverse action requirements, documentation of decision rationales, and operational
capacity limits for manual review and servicing.

FinTwin is designed as a causal digital twin that generates counterfactual credit
trajectories and produces a governance artifact enabling human review. Rather than
outputting a single action, FinTwin reports (i) the recommended intervention, (i1) the
assumptions required for causal interpretation, (iii) evidence and diagnostics
supporting those assumptions, and (iv) a conservative abstention pathway when the
data do not justify a safe causal claim.

2 Related Work

Credit risk modeling has a long history spanning scorecards, gradient-boosted
decision trees, and deep learning approaches trained to predict default, delinquency, or
loss. Complementary lines of work optimize pricing and underwriting via profit-based
objectives, and incorporate explainability techniques to support adverse action
reasoning. However, predictive accuracy alone does not guarantee that recommended
interventions will improve outcomes when policies change, particularly when label
delay, selection, and regime shifts are present.

Causal inference has been applied to evaluate credit policy changes and targeted
interventions using randomized experiments, quasi-experiments, uplift modeling, and
g-methods for time-varying treatments. In practice, many deployments still rely on
correlational analyses or limited A/B testing that does not scale across the full action
space. Moreover, few systems expose identification diagnostics (overlap, drift,
interference risk) to stakeholders who must approve policy changes under model risk
management processes.

Selective prediction and deferral (abstention) provide a principled mechanism for
avoiding high-regret decisions when uncertainty is high. In credit contexts, deferral can
correspond to manual review, additional verification, delayed decisioning, or restrictive
safe sets. FinTwin integrates deferral as a first-class control: the system must be able
to say 'do not act' when causal claims are not defensible, and it must provide actionable
instrumentation requests to improve identifiability.

Finally, model governance and compliance requirements motivate audit traces that
document data lineage, model versions, constraints, and decision logic. FinTwin’s Risk
Trace Graph operationalizes these needs by structuring the causal evidence and
constraints around each recommendation, turning a model output into a reviewable
governance object.
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3 Methodology

3.1 Problem Formulation

Let X t denote observed signals available at decision time t, including application
fields, bureau attributes, verification results, device and session telemetry, product and
channel identifiers, and historical repayment and servicing events. Let Z t denote a
latent state that captures unobserved borrower risk, macro context, and hidden
operational factors such as verification quality or unmeasured exposure. Let A _t denote
controllable actions such as verification routing, approval or decline, pricing and fee
schedules, line assignment, hardship or restructuring offers, and collections intensity.

Outcomes Y are multi-objective and include loss proxies (for example, PD/LGD,
roll rates, and charge-off), volume and service-level metrics (approval and booking
throughput, decision latency), customer harm proxies (verification friction,
abandonment, complaints, disputes), and fairness metrics that quantify disparities
across legally permitted segmentations and monitored groups. The goal is to select an
action sequence A {0:T} that optimizes an objective under explicit constraints and
acceptable uncertainty.

Crucially, outcomes are delayed and partially observed. Default labels mature over
months, and loss is censored by prepayment, refinancing, servicing interventions, and
account closure. FinTwin treats label delay as part of the data-generating process and
propagates uncertainty into counterfactual projections, rather than implicitly assuming
immediate and fully observed outcomes.

We focus on decision support rather than full autonomy: FinTwin produces
recommendations and diagnostic artifacts for policy owners. Actions are evaluated
within governance-approved safe sets, and abstention is allowed when causal evidence
is insufficient.

3.2 Event-Stream Representation Learning

FinTwin learns Z t from heterogeneous event streams. Application-time signals are
combined with sequential events such as verification attempts, document submissions,
bureau refreshes, repayment transactions, delinquency transitions, and customer
contacts. We model these streams with explicit time gaps to capture hazard-like
dynamics (for example, time since last missed payment) and to represent temporal
clustering (for example, repeated verification failures within short windows).

Missingness 1s modeled explicitly. In many credit settings, missing values are
informative: a missing document may indicate abandonment, while missing repayment
history may reflect thin-file status. FinTwin uses missingness-aware embeddings and
uncertainty estimates that increase when key modalities are absent or when telemetry
is sparse, enabling downstream identification checks to account for measurement
quality.

To reduce reliance on brittle hand-crafted features, Z t is trained to be predictive
of near-term transitions (such as delinquency state) while remaining suitable for
balancing across actions. Concretely, representation learning is paired with propensity
modeling and calibration objectives, and is evaluated for stability across time and
macro regimes.
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The representation module is treated as part of the causal pipeline: we log its
version, training window, and drift diagnostics. This information is surfaced in the Risk
Trace Graph so that reviewers can assess whether state estimates are valid under the
current operating regime.

3.3 Structural Causal Model with Time-Varying Confounding

FinTwin specifies an SCM that captures key confounding and mediation pathways.
Macro regime indicators, acquisition mix, and product availability affect both actions
and outcomes. Verification friction and decision latency mediate effects of policy on
booking and downstream repayment, while servicing interventions can mediate and
confound later outcomes by responding to early delinquency signals.

We target counterfactual quantities such as E[Y | do(A=a)] for candidate policies,
and, for sequential settings, E[Y | do(A {0:T}=a {0:T})]. Estimation can be
implemented via g-formula style modeling over observed confounders and latent state
Z t, or via marginal structural models using stabilized inverse probability weights with
truncation to control variance.

Because Z tis learned and may encode post-treatment information if not carefully
designed, FinTwin enforces temporal causality constraints: only information available
up to time t is used to construct Z t for actions at t. Additionally, we separate pre-
decision state components from post-decision mediators when generating
counterfactuals, and we record these design choices as assumptions in the trace artifact.

To address residual confounding, FinTwin includes sensitivity analysis that bounds
effects under plausible unmeasured confounding magnitudes. These bounds are
reported when point identification is questionable but decision support is still needed
within conservative safe sets.

3.4 Identification Checks, Interference, and Governance Feasibility

Before producing a causal recommendation, FinTwin performs overlap checks to
verify that comparable states Z t exist under alternative actions. Practically, this
involves assessing propensity support, effective sample sizes, and distance-to-support
metrics for candidate interventions. When support is weak, the system restricts actions
to a smaller safe set or abstains.

Interference is a central risk in credit decisioning because actions can change the
future data distribution. For example, tightening underwriting in one channel can shift
applicant flow to another channel, and pricing changes can alter take rates and risk
composition. FinTwin monitors displacement signals such as sudden composition
shifts, channel substitution patterns, and policy-driven selection, and flags high
interference likelihood in the trace graph.

Governance feasibility constrains recommendations to what is allowable and
operationally executable. This includes compliance constraints (prohibited attributes,
required adverse-action logic, documentation requirements), business constraints
(margin floors, product caps), and operational constraints (manual review capacity,
servicing workload). FinTwin treats constraints as first-class objects and attaches them
to each recommendation as citations to the relevant internal policy or standard.
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When identification is fragile, FinTwin can output conservative effect bounds and
recommend controlled exploration (for example, small randomized policy
perturbations in low-risk strata) to improve identifiability while respecting governance.

3.5 Risk Trace Graph

For each recommended intervention, FinTwin produces a Risk Trace Graph (RTG)
that turns model output into an auditable artifact. RTG records the objective being
optimized, the candidate actions considered, the constraints that filtered the feasible
set, and the causal assumptions required for interpreting estimated effects. Assumptions
include exchangeability given recorded confounders, adequate overlap, and limited
interference within defined segments or time windows.

RTG includes evidence nodes that summarize diagnostic results: propensity
support plots or statistics, drift tests comparing current and training distributions,
missingness indicators, and sensitivity bounds for unmeasured confounding. It also
includes counterfactual projections under alternative actions, presented as distributions
rather than point estimates when uncertainty is high.

The trace artifact is designed for governance workflows. It logs model and data
versions, feature policies, and approval metadata, enabling retrospective review when
policies are later questioned. RTG can be stored alongside decision logs to support
postmortems and model risk management reporting.

To prevent 'explanations' from becoming post-hoc rationalizations, RTG is
generated from the same computational graph used to estimate effects, and it is
validated with consistency checks (for example, verifying that the evidence referenced
corresponds to the same cohort and time window as the estimated effect).

3.6 Selective Abstention

FinTwin abstains when it cannot support a safe causal recommendation. Abstention
triggers include overlap violations, high sensitivity to unmeasured confounding,
suspected interference, regime shifts, immature labels, or missing key measurements
(for example, unreliable verification outcomes or incomplete servicing logs).
Abstention 1s not a failure mode; it is a governance-aligned safety mechanism that
prevents overconfident interventions.

When abstaining, the system returns a structured response: (1) the primary reason
for abstention (which assumption failed), (i1) a conservative safe action set (for
example, maintain current policy or apply a restricted subset), and (iii) actionable data
requests to restore identifiability. Data requests might include collecting additional
verification signals, extending label maturation windows, instrumenting a randomized
holdout, or improving telemetry coverage for a specific channel.

Abstention policies are calibrated to minimize high-regret errors under uncertainty.
This is evaluated by measuring coverage-safety trade-offs and by validating that
abstentions correlate with later-discovered instability or harm under retrospective
analyses.

In operational terms, abstention can map to manual review escalation, conditional
verification, or delayed decisioning. FinTwin explicitly models the cost of abstention
(latency, operational load, customer experience) so that governance can set risk
thresholds consistent with business and compliance requirements.
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4 Experimental Setup

We recommend evaluating FinTwin using an event-driven replay or simulation
benchmark that reflects key credit artifacts: delayed and censored outcomes, policy-
driven selection, macro regime shifts, and heterogeneous borrower populations. The
benchmark should include acquisition channels with different signal quality,
verification pathways with different friction, and servicing interventions that respond
to early delinquency signals.

A practical setup is to define multiple regimes (for example, baseline, stress, and
recovery) with transitions that induce covariate and concept shift. Label maturation
windows should be explicit (for example, defining when default is considered
observed), and missingness should be adversarial in the sense that it correlates with
risk or friction. This forces methods to handle informative censoring and measurement
bias.

Baselines should include: heuristic threshold policies, supervised PD models with
greedy policy selection, uplift models for targeted actions, contextual bandits with
conservative exploration, offline RL policies with behavior regularization, and
nonparametric causal estimators on aggregated features. Each baseline must be
evaluated under the same governance constraints and capacity limits.

Implementation details should document cohort construction, time-based splits,
drift monitoring, propensity truncation, and sensitivity analysis configuration. All
model versions and hyperparameters should be logged to support trace graph
reproducibility.

5 Results (Reporting Template)

Results should be reported as Pareto fronts that trade off loss reduction against
customer harm proxies and fairness metrics, under varying abstention thresholds. For
each method, report (1) coverage (fraction of decisions not abstained), (ii) expected loss
and profit proxies, (iii) friction and abandonment impacts, (iv) disparity metrics across
monitored groups, and (v) stability under regime shifts.

We recommend reporting uncertainty bands for effect estimates, and explicitly
separating in-support vs. out-of-support regions. Methods that show strong average
performance but rely heavily on extrapolation should be penalized through a 'support-
adjusted' score that weights outcomes by overlap quality.

Ablations should isolate the contribution of (i) overlap checks, (ii) interference
diagnostics, (iii) sensitivity bounds, and (iv) trace graph generation, while controlling
for predictive accuracy. For example, compare a variant that outputs recommendations
without RTG to the full system, and measure whether stakeholders are better able to
detect unsafe recommendations during review.

Include representative RTGs for both accepted recommendations and abstentions.
For accepted cases, show the diagnostics and the constraint citations that justify
feasibility. For abstentions, document the failed assumption and the resulting data
request, and evaluate whether fulfilling that request improves identifiability and
reduces abstention over time.

« Stability metrics: performance degradation under regime shift, policy churn, and
sensitivity to label delay.
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* Governance metrics: RTG completeness score, reviewer agreement, and time-
to-approval for policy changes.

» Abstention metrics: deferral correctness, coverage-safety trade-off, and
downstream operational load.

6 Discussion

Operational causality in credit is fragile because interventions change who is
observed and how outcomes mature. Selection effects and label delay can create
apparent improvements that do not replicate under deployment. FinTwin addresses
these risks by integrating identification checks, by exposing uncertainty and sensitivity
bounds, and by abstaining when causal claims are not defensible within the available
support.

Trace artifacts serve two purposes: they improve stakeholder trust by making
assumptions explicit, and they improve safety by allowing reviewers to spot
unsupported extrapolations or constraint violations. In practice, the trace graph should
be treated as a governance record, versioned and stored alongside decision and policy
logs.

Key failure modes include under-detection of interference (channel substitution),
hidden proxies that induce compliance risk, and representation drift that silently
degrades overlap. Mitigations include continuous drift monitoring, periodic controlled
exploration within low-risk cohorts, and an explicit change-management process for
updating models and constraints.

A conservative abstention policy is often appropriate in high-regret segments (for
example, thin-file applicants or stressed macro regimes). As instrumentation improves
and controlled experimentation expands support, coverage can be increased with
calibrated risk thresholds.

7 Conclusion

FinTwin provides a governance-oriented approach to credit decision support by
coupling event-stream representations with a structural causal model, explicit
identification diagnostics, and audit-ready Risk Trace Graphs. The framework is
designed to prevent overconfident causal recommendations when data quality or
support is insufficient, and to document the evidence and constraints behind each
action.

Selective abstention is a central safety mechanism: it limits high-regret decisions
and produces actionable data requests that guide measurement and experimentation.
This shifts decision support from 'always recommend' to 'recommend only when
defensible,' aligning with model risk management and compliance expectations.

Future work includes richer interference modeling across products and channels,
integration with constrained optimization for policy search, and stronger privacy-
preserving trace storage. Empirically, evaluating FinTwin on real-world policy changes
with controlled exploration remains essential to validate causal benefit and governance
utility.

37



COMPUTER SCIENCE
DEVELOPMENT OF NEW TECHNOLOGIES AND THEIR IMPACT ON INFRASTRUCTURE

References

[1] Hong, Z., & Hu, K. (2025, June). CRNET-HGTA: HIERARCHICAL
GRAPH-TEMPORAL ATTENTION NETWORK FOR EXPLAINABLE CREDIT
RISK MODELING. In The 24th International scientific and practical conference
“Integration of new technologies into science to improve research”(June 17-20, 2025)
Paris, France. International Science Group. 2025. 404 p. (p. 25).

[2] Hong, Z., & Hu, K. (2025, June). CRNET-HGTA: HIERARCHICAL
GRAPH-TEMPORAL ATTENTION NETWORK FOR EXPLAINABLE CREDIT
RISK MODELING. In The 24th International scientific and practical conference
“Integration of new technologies into science to improve research”(June 17-20, 2025)
Paris, France. International Science Group. 2025. 404 p. (p. 25).

[3] Hong, Z., & Mehra, A. (2025, September). TRANSRISKX-
STANDARDSALIGNED MULTI-AGENT REASONING FOR TRANSPARENT
CROSS-BORDER TRANSACTION RISK ASSESSMENT. In The 1st International
scientific and practical conference ‘“Technologies, research, inventions: improving
science and education”(September 02-05, 2025) Krakow, Poland. International Science
Group. 2025. 131 p. (p. 25).

[4] Hong, Z., & Gutsch, P. (2025, May). BROAD LEARNING-BASED
ADAPTIVE FRAUD DETECTION IN FINANCIAL ACCOUNTING DATA. In The
20th International scientific and practical conference “Innovative scientific research:
latest theories, modern methods and practices”(May 20-23, 2025) Seville, Spain.
International Science Group. 2025. 432 p. (p. 88).

[5] Hong, Z., & Gutsch, P. (2025, May). ADAPTIVE RELAXED BROAD
LEARNING FOR IMBALANCED FINANCIAL RISK DETECTION. In The 19th
International scientific and practical conference “Current problems of the development
of science: trends and innovations”(May 13—-16, 2025) Oslo, Norway. International
Science Group. 2025. 354 p. (p. 66).

[6] Hu, K., & Hong, Z. (2025, June). TEMPORAL REASONING AND
STRUCTURED REPRESENTATIONS FOR FINANCIAL RISK ESTIMATION. In
The 22th International scientific and practical conference “Current trends in the
development of science by attracting new ideas”(June 03-06, 2025) Hamburg,
Germany. International Science Group. 2025. 289 p. (p. 32).

[7] Hu, K., & Hong, Z. (2025, June). TEMPORAL REASONING AND
STRUCTURED REPRESENTATIONS FOR FINANCIAL RISK ESTIMATION. In
The 22th International scientific and practical conference “Current trends in the
development of science by attracting new ideas”(June 03-06, 2025) Hamburg,
Germany. International Science Group. 2025. 289 p. (p. 32).

[8] Hu, K. & Mehra, A. (2025, July). EXPLAINABLE
CONVERSATIONAL FINANCIAL AUDIT REASONING WITH AUDITGUARD.
In The 26th International scientific and practical conference “Scientific developments
for improving modern education”(July 01-04, 2025) Porto, Portugal. International
Science Group. 2025. 195 p. (p. 19).

38



COMPUTER SCIENCE
DEVELOPMENT OF NEW TECHNOLOGIES AND THEIR IMPACT ON INFRASTRUCTURE

[9] Hu, K., & Lin, Y. (2025, July). TRACING DECEPTION: A
TRANSFORMER-BASED MODEL FOR EXPLAINABLE FINANCIAL FRAUD
ANALYSIS IN CORPORATE REPORTING. In The 29th International scientific and
practical conference “Teaching and research at universities and contemporary
issues”(July 22-25, 2025) Krakow, Poland. International Science Group. 2025. 122 p.

(p. 15).

39



COMPUTER SCIENCE
DEVELOPMENT OF NEW TECHNOLOGIES AND THEIR IMPACT ON INFRASTRUCTURE

AUTOMATED RECOGNITION SYSTEM FOR MILITARY
AIRCRAFT IN SATELLITE IMAGERY

Matskula Oleh,
Ph. D. Student
Lviv Polytechnic National University

Military equipment remains a cornerstone of strategic defense, necessitating
advanced methods for reconnaissance and identification. Satellite imagery offers a
high-resolution window into global aviation movements. However, the sheer volume
and complexity of these images often exceed the capacity of manual analysis.
Inaccurate or non-automated detection methods can delay the delivery of critical
intelligence, complicating tactical responses during active conflicts. This research
addresses the urgent need for an automated system capable of identifying and
classifying military aircraft with high accuracy, which is vital for timely decision-
making in both defense and intelligence operations.

The study investigates and compares various deep learning architectures —
specifically RetinaNet[1], YOLO[2], and SSD[3] — to determine the optimal balance
between detection speed and accuracy for high-resolution satellite data. Using the
"Military Aircraft Recognition Dataset" from Kaggle, which contains thousands of
images of diverse aircraft configurations, the models were trained to overcome
challenges such as varied object scales, atmospheric noise, and class imbalance. The
system was developed using a technical stack comprising Python, TensorFlow, and
Keras, leveraging advanced data augmentation techniques to enhance the model's
ability to generalize across different environmental conditions.

Experimental results demonstrate that RetinaNet emerged as the most effective
model, achieving a Mean Average Precision (mAP) of 0.73 and showing superior
localization accuracy across small, medium, and large object sizes. While YOLO and
SSD offered higher frame rates, RetinaNet’s implementation of Focal Loss proved
more robust in managing the specific challenges of complex satellite scenes. Beyond
architectural optimization, this work provides a practical software solution featuring a
user interface built with Streamlit, facilitating the real-time application of the model
for military reconnaissance tasks. The results confirm that automated systems can
significantly reduce the time required for threat identification and reporting.
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BIIJIUB OIITUMI3OBAHUX KPUIITOI'PA®IYHUX
PIINEHDb HA HAAIMHICTDH NP POBOI
IHOPACTPYKTYPU

Kosomxko Onekcanap,

Postgraduate Student

®dakyJbTeT KOMIT IOTEPHHUX Ta IHPOPMAIIHHUX TEXHOJIOT1H
JlyubKkuii HalllOHATBHUHN TEXHIYHUN YHIBEPCUTET, Y KpaiHa

Haniitaicte tmdpoBoi iHbpacTpykTypu (XmapHi 1miaTdhopMHu, KOPIOpaTUBHI
Mepexi, nepxaBHi peectpu, loT/edge, muari>kHi Ta TEIEKOM-CUCTEMHU) el OlIbIIe
3aJIeKUTh BIJ TOTO, SIK CaMe€ 3acTOCOBaHO KpumOTorpagiioo: HE JUIIE «4Yd €
MHU(PPYyBaHHA», @ YA BOHO NPAaBWJIBHO HAJAILTOBaHE, MacITa0yeThbCs, HE CTBOPIOE
BY3bKHX MICIIb 1 CTIHKE JO MOMWIOK eKciutyaTamii. OnTumizoBaHi Kpunrorpadiusi
pilieHHs - 1€ CyKynHicTh BuOoOpy cydacHux mnpotokosiB (TLS 1.3, QUIC),
epekTuBHUX AEAD-anropuT™miB, peanizamii i3 anapaTHUM MPUCKOPEHHIM, PEXKUMIB
31 CTIMKICTIO O NOMWJIOK (nonce misuse resistance), a TakoX 3pUIMX MPOLECIB
KEepyBaHHS KJIIOYaMH Ta KPUNTO-aruIbHOCTI. Y T€3aX 3alpONOHOBAHO MOJIEIb 3B’ SI3KY
MDK KPUNTOONTUMIZAIISAMHU Ta MOKA3HUKAMHU HAAIMHOCTI (JOCTYIHICTh, IUIICHICTD,
KEpOBaHICTh/BITHOBIIIOBAHICTh), HABEIEHO (POPMYITy sl OL[IHIOBAHHS HAJINCHOCTI, a
TaKOX MMOJAHO y3arajlbHyBaJbHY TAOJIMLIO JUIsl IPAKTUYHOTO BUOOPY PIIIEHb.

KimrouoBi cnoBa: ontumizarisi, TLS, ynpasmiaas pusukamu, ISMS, AES,
MMOCTKBAHTOBA KpuUnrorpadis.

Haniiinicte  kpunTorpagiyHoi ~ CUCTEMHM  BU3HAYAETHCA  KOMILIEKCOM
XapaKTEpPUCTHK, Cepell SKUX KIIUYOBUMH € KPHUITOCTIHKICTh  aJTOPUTMY,
e(eKTUBHICTh peaiizallii Ta CTIMKICTh /10 aTak MOOIYHMX KaHaliB. MaremaTuyHy
OCHOBY CYyYaCHUX KpHUITOrpaiyHUX CHUCTEM CKJIAJIal0Th CKJIQJHI OOYMCIIIOBAIbHI
3a7a4i, 30KpeMa (QakTopuzallisl BEIMKUX 4YUCEN Ta OOYMCICHHS JUCKPETHOIO
gorapudpmy.

VY KjnacuYHOMY 1HXXKEHEPHOMY CEHCl HaJlIMHICTh ONMHUCYIOTh Yepe3 JTOCTYIHICTb
(availability), cepenniii uwac O6e3BimmoBHOiI pobotu (MTBF) Ta cepenniit uac
BinHoBneHHs (MTTR):

4 — _ MTBF o

"~ MTBF+MTTR’

Bukpanenss kirouiB, miaMiHa Tpadiky, KOMIPOMETAIlisl Ceciii, ransomware Ta
iHII Ki0epiHuaeHTn 3MeHinyoTh MTBF (yacTiine BUHUKaOTH BiAMOBH/3001) 1
30utbytoTh MTTR (oBIIE BiAHOBIEHHS Yepe3 ayAUuT CUCTEMHU, POTAIll0 KIIIOUIB,
nepeBuIyck ceprudikarib, Bigkar). Tomy kpunrtorpadis BIUIMBA€E Ha JTOCTYIHICTb
JBOMA KaHaJaMu:
- 3MeHIIeHHs iiMoBipHOCTI ycnimHoi ataku (migBumenas MTBF)
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- TPUCKOPEHHS KOHTPOJbOBAHOTO BiMHOBIECHHS (3HMKeHHs MTTR) 3apmsku
IIBUKOMY pearyBaHHI Ha 3MiHM Ta HOBI BUMOTH, aBTOMAaTH30BaHiil poTarii
KJTIOYiB 1 CTAaHIaPTU30BAHUM MPOTOKOJIaM KEpyBaHHS.

Y KOHTEKCTI HaAIMHOCTI 1H(PACTPYKTypHU ONTHUMI30BaHI KpuUMITOorpadiyHi

PIIICHHS BKJIIOYAIOTh B cede 4 piBHi:

e [IpoTokonpHa onTUMI3allisl: BUOIP MPOTOKOIIB, Kl 3MEHIIYIOTh 3aTPUMKY
BCTAHOBJICHHSl 3aXUIICHOT0 KaHaly Ta MIABUIIYIOTh CTIMKICTh [0
mepexxkeBux ymoB. TLS 1.3 3MeHIye KUIbKICTh payHIIB PYKOCTHCKAHHS
MOPIBHSAHO 3 TIOMEpPEIHIMM BEpCIIMH 1 CTaHAAPTH3y€e CydacHi
KpUNTONPUMITHBH [1].

e AnroputmiyHa ontumizauis: Bubip AEAD-cxem (nanmpuxinan, AES-GCM,
ChaCha20-Poly1305) 13 mporHo30BaHMMH HaKIJIQJHUMU BUTpaTamMu Ta
niaTpumkoro B npotokoiax. RFC 8439 suznauae ChaCha20/Poly1305 sik
AEAD, mmpoko 3acToCOByBaHUHN y Cy4aCHUX MPOTOKOJAX.

e Peamizamiiina onTuMmizailis: amnapatHe MPUCKOPEHHS, BEKTOpHU3allid,
KOHCTaHTHUU 4ac, 3MEHIIEHHS KOMioBaHb Oy(depiB, mpaBuiibHa 00poOKa
nonce/IV, ontumizailisi makeTHO1 00pOOKH.

e OmepaliiiHa ONTUMI3AISA: KEpyBaHHS KIIOYaMHU, pOTaIlis, MOJITUKU
KPHUIITOTIEPEXO/11B, KPUITO-arIbHICTS [2].

TLS 1.3 crangaptusye cydyacHy Kpuntorpadiro Ta MOKpallye JaTEHTHICTh
BCTAaHOBJICHHs 3’€nHaHHS (30kpema, uepe3 1-RTT handshake Ta wmexanizmu
BIZIHOBJICHHSI ~ CE€Ciif), 10 3MEHIIYE KUIbKICTh «IOPOTHX» PEKOHEKTIB Mij
HaBaHTAXXEHHSIM 1 B MOOLJILHUX MEpEekKax.

QUIC mnepenocutrb Oarato (yHKIIH TpaHCIOPTY B uUser-space, MiATPUMYE
MyJIbTUILIEKCYBaHHSI TOTOKIB 0e3 head-of-line blocking mixx moTokamu, a Takox
MICTUTh MEXaHI13MH, OPIEHTOBAHI Ha poOOTY B YMOBAX Mirparii MepeXeBOro nuisixy;
oesmexa QUIC 6asyerbest Ha TLS 1.3 [3].

[lpaktiunuii edekT BiJl BUKOPUCTAHHI IIMX MPOTOKOIBHUX OMNTHUMI3aIlii
MOJISITa€ y 3MEHIICHHI KIJIbKOCTI BIIMOB CECId MpH 3MiHI MEpPEeXi, a BIAMOBIIHO 1
MEHIIIE «IIp» Y CaMOMy CEpBICl, 3MEHIIICHH] 3aTPUMKHU Ha BCTAHOBJICHHSI 3aXHUIIEHUX
KaHaJIiB 3B’sI3KY, CTa0IbHIIIIA POOOTA CEPBICY Tij] BTpaTaMu MakeTiB Ta BUCOKUM RTT.

AES-GCM e oguum 3 6azoBux AEAD-pexumiB y ctangapTuzaillii, oJlHaK BiH
KPUTHUYHO 3aJIEKUTh B1J] YHIKQJIBHOCTI NONCe: MOBTOP NONCE MOKE MPU3BOAUTH O
KaTacTpOoPpiyHUX HACHIAKIB i1 KOHQIICHIINHOCTI Ta MUIICHOCTI B 0aratbox
CIIEHapIsIX peanizailii (1€ TUIOBa «omepaliiHay MPUYNHA THIUJICHTIB Y PO3IMOIIJICHUX
CUCTEMaX).

Tomy 1711 MIABUINEHHS €KCIUTyaTalliiHol HaAIiHOCTI 3aCTOCOBYIOTh PEKUMH,
CTIMKIII IO HOMWJIOK NONCE:

- AES-GCM-SIV onucye nonce misuse-resistant AEAD, sikuil npu moBTopi
nonce 3a0e3neuye KOHQIIEHIIIHHICT Y MEXaX MOJIEII Oe3MeKu.

- ChaCha20-Poly1305 «opucuuii sk edexkruBHa AEAD-ansTepHaTHBa,
0cob6smBo TaMm, Ae AES-npuckopeHHs BiACyTHE ab0 HebaxkaHe.

VY tabnuii 1 y3arajbHEHO BIUIMB PI3HHUX PiBHIB ONTHMI3AIi KpUNITOTpadiaHuX
pIIICHb.
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Taboauusa 1 — BrumB kpuntoonTruMizaliii Ha KOMIIOHEHTH Ha1HHOCTI

PiBenb Ipuxaan MeTpuka, mo Pu3uk «HenpaBUIBLHOI
onTuMizamii pilieHHs MOKPAIYEThCH onTuMizamii»
MeHia 3aTpumMka HenpapunbHi
. TLS 1.3/ handshake, menmuit HaJIAIITyBaHHS
[IpoToxonsHUM : . . .
QUICHTLS timeout/retry — CYMICHOCTI, 3acTapuil
BHIIIA JIOCTYITHICTh Habopu mudpiB
Bubip pexumy 6e3
AES-GCM, Buma npomyckna PP Y
S . BpaxyBaHHs
AJITOpUTMIYHUT ChaCha20- 37aTHICTE / MEHIIIE AADa IneDesKe
napaTHUX/MEPEIKEBUX
Poly1305 HaBaHTaxkeHHs CPU P P
YMOB
Merme i - XubHE BITUYTTS
HITIC THITUACHTIB :
«AnTunomuiikn» | AES-GCM-SIV HHA 0e31eKku (IrHOpyBaHHS
Yyepes reuse nonce . .
MOJIITUK NONCE/KITIOYIB)
[TomTukn [IBuamma poraiiis, .
o . [IpocToi uepes
OnepauiitHui KEepyBaHHs Hwxunit MTTR .
. HECYMICHICTb
KITF0YaMu HICIs THIUACHTY
: dopmanbHa
: NIST CSF 2.0 | Kpamia kepoBaHICTb, : pMa
VYpasiaiHHA . .. . BIJIIIOBIIHICTD 0€3
(Govern Ta 1HIIl | 3pUIICTH IPOLECIB,
PU3HUKOM L peanbHOro
GbyHK1IIT) CTaOlIbHICTh .
BUMIPIOBAaHHS METPUK

Haniiinicte iHQpacTpykTypu B ropus3oHTi 10-15 pokiB BKIIOYae 34aTHICTh
0e300J1iICHO 3MIHIOBAaTH Kpumnrorpadiuni npumituBu (crypto agility) 6e3 macoBux
npoctoiB. Lle 0coOiMBO akTyallbHO B KOHTEKCTI €BOJIIOLII 3arpo3 1 MepexoiiB
CTaHAapTiB. Sk mpukiaj cTaHAapTu3alli «Ha BunepemkeHHs», NIST omyOnikyBas
ctangapt ML-KEM sk FIPS 203 (moctkBantoBuit KEM), 110 nemMoHcTpye pyx 10
JIOBFOTPUBAJIOL CTIMKOCTI MEXaHI3M1B BCTAaHOBJICHHS KJIIOUiB [4].

VY Teopii HamiiHOCTI 1UGPOBY 1HGPACTPYKTYPY MOLUIBHO PO3TISIATH B
napagurmi dependability (HamifiHICTB/HOBIPEHICTh CHCTEMHU SK 3JIaTHICTH HaJlaBaTH
KOPEKTHUI cepBicC y 3ajjannuX ymoBax). Kimacuuni atpulyTH 10BIpEHOCTI: TOCTYMHICTb,
HAJIHHICTh, MUIICHICTh, PEMOHTONPHUAATHICT - J00pe  y3rOKYHOThCI 3
Kpunrorpa@iuHuMu  IIIMU  (KOH(1ACHIIIHICT/IUTICHICTE/aBTEHTUYHICTD), — alie
BOKJIIMBO TMIAKpPECIUTH: Oe3neka B 1HOPACTPYKTYpl BHUCTYHAE HE «OKPEMOIO
BJIACTUBICTION, a JpKepesioM (200 3amo01>KHUKOM) B1IMOB.

OnTumizariis kpunTorpadii Mmae 0yTH KEpOBaHOIO MPAKTUKOIO B pamkax [SMS
ta ynpaBiiHHs pusukamu. ISO/IEC 27001 BuzHauae BUMOTH 70 CUCTEMHU YIIPABIIIHHS
iHdopmamiiinoto Oe3nekoro (ISMS), a ISO/IEC 27002 namae HACTaHOBM IIOAO
KOHTpOJIiB, 30kpema kpunrtorpadiunux. NIST CSF 2.0 Boauts ¢ynkuiro Govern
(ympaBiiHHA) SIK OKpEeMHUN “‘CTOBI’, IO MIJAKPECIIOE€ BAXKIUBICTD MOJITHK, POJIEH 1
BUMIPIOBAHUX I1iJIeH y KibepoOesneri [S].

3BiICH TIpaKTUYHA Te3a: KpUMITorpadis maACUiItoe HAMIMHICTh TITBKHA TOJI1, KOJIA
il onTuMizarlisi BuMiproBana. Minimansuuit Ha01p KPI/meTpuxk:
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e Biacorok Tpadiky, 3aXUIIEHOT0 Cy4YaCHUMHU MPOTOKOIAMHU;

® YaCcTKa CEPBICIB 3 aBTOMATHU30BAHOIO POTAIIIEI0 KITIOUIB;

® CcepeaHii Yac MepeBUITyCKY cepTU(IKATIB,

® YaCTOTa IHIMJICHTIB, ITOB’A3aHUX 13 HEMPABWIHHIUM NONCE/KITI0YaMU;

e 3zarpumka P95/P99 nmns handshake i1 mns 3ammTiB MK cepBicamu Tij
HABaHTAKEHHSIM.

[lepcnekTUBY MOAAIBIIOTO PO3BUTKY OTPUMAHMX PE3yJbTaTIB MOXKHA
OKpPECIUTH B YOTHUPHOX B3a€MOIIOB'AI3aHUX IIomMHaxX. [lepeaycim TO1iIbHO CTBOPUTH
dbopMamizoBaHi MOJEN, 3/aTHI KUIBKICHO OXapakTEpHU3yBaTH CITIBBIJIHOIICHHS MIX
MIBUKICTIO 0OpOOKH, BUTpAaTaMU MaM'aTi Ta EHEPTOCTIOKUBAHHSM I PI3HOMaHITHUX
KaTeropiii ONTUMI30BaHUX KPUMITOTpapiUHUX apXITEKTyp Y HU(poBiit iHPpacTpyKTypl
(onTuMmizanli Ha MPOTOKOJIBHOMY, aJTOPUTMIYHOMY Ta IMIUIEMEHTALIMHOMY PIBHSX).
IToni6H1 MozeNni MOBHHHI BPaxOBYBAaTH K Oe3MOCEpEaHI OOYMCIIOBAIBHI pecypcu
(mporecopHi MKJIM HAa OalT, 3aTPUMKY BCTAHOBJICHHS 3'€THAHHS), TaK 1 CUCTEMHI
dakTopu (yrpaBiiHHS YepraMu, 4acoBl OOMEXEHHs, MOBTOPHI Mepenayi), a TaKoxXK
npodiib pU3UKIB (BIPOTIIHICT MOPYIIEHb IUIICHOCTI Ta kommpomertarii). Ile
YMOKJIUBUTh aBTOMATU30BAaHUH MiJ01p ONTUMAJIbHUX HAJAIITyBaHb 1 KOHDIrypaiii
JUIA  KOHKPETHMX amapaTHUX IJ1aTGopM, MEpEKEBUX YMOB Ta XapakTepy
HABAHTAXKECHHS (30Kpema, JUIsl TPaHUYHUX [UII031B, TEJIEKOMYHIKAI[IHHUX BY3IIB,
XMapHUX KOHTPOJIEpiB BXigHOTO Tpadiky, loT-koHUIEHTpaTOPiB).

JlpyruM TMepCreKTUBHUM BEKTOPOM € BUBYCHHS aJaNTHUBHUX IMiJIXOMIB, SKi
31MCHIOIOTh JIMHAMIYHY KOPEKLII0 KpunrTorpadiyHuxX NapaMmeTpiB Ta pIBHS 3aXUCTY
BIJIMOBIAHO 10 aKTyaJlbHOTO CTaHy CHCTEMHU: MOTOYHOTO HABAaHTA)KCHHS, HAasSBHHUX
peCcypcCiB, XapaKTEpUCTUK KaHally 3B'A3Ky (3aTpUMKa Iepenadi, BTpaTH MAaKETIB),
BAXKJIMBOCTI Tpadiky Ta piBHS ICHyruMX 3arpo3. Ha mnpakTuuHoMy piBHI Lie
nepeadayvae MOJITUKH, SIKI 32 YMOB BUCOKOTO HaBaHTaXEHHS MOAU(IKYIOTh CTpaTerii
KCIIyBaHHS KPUMOTOTPA(PIYHUX KOHTEKCTIB, TEPIOJUYHICTE OHOBIICHHS CECii,
MPOTOKOJBHI TIpodimi abo mapamMeTpu HaKJIAJHUX BUTpaT Ha makeT (y pamMkax
JIOTTYCTUMOTO PiBHS PU3UKY ).

TperiM BaxJIMBUM acnekToM € 00'€qHAHHS KpUNTOrpadiuHUX ONMTHUMI3aIii 13
3acobaMu TPOTHIIlTI aTakaMm yepe3 MoOiIuHI KaHAJIM Ta 3aXUCTy BiJ BpPa3IMBOCTEH
peanmizamii. BuCOKOMPOMYyKTHBHI  IMIUIEMEHTalii  (amapatHe  TPUCKOPEHHS,
BUKOPUCTAHHA BEKTOPHUX I1HCTPYKIM, MIHIMI3allisl KOMIIOBaHHS JaHHUX) MOXKYTb
MIJBUIIYBAaTH PU3UKU BUTOKY 1H(POpMAILIii 4epe3 4acoBl XapaKTEepUCTUKN BUKOHAHHS,
eHepreTuyHi npoduin abo 1HIIT MIKpOApXITEKTYpHI NpPOSBH; BOJHOYAC HAJIMIpHI
3aXMCHI MEXaH13MHU MOXKYTh 3HUKYBATH JOCTYITHICTh Yepe3 3pOCTaHHS 3aTPUMOK.

3pemToro, BpaxoBYIOYM 1HTEHCUBHUN PO3BUTOK MOCTKBAHTOBOI Kpumrorpadii,
aKTyaJIbHUM CTa€ JOCHTIPKEHHS MOXKJIMBOCTEM ajamnrtailii MEeTOAIB ONTHUMI3allii
(Hacammepesl Ha TNPOTOKOJBHOMY Ta peani3aliifiHOMy pIBHAX) JO HOBHX
CTaH/IapTU30BaHUX aJITOPUTMIB Ta FOPUIAHUX KOHCprKI.[lI/I e oxorutroe OLIHIOBaHHS
BIUTUBY 30UIBIIEHUX PO3MIPIB KJIIOYIB 1 TOBIJIOMJIEHb Ha 3aTPUMKH, MPOIMYCKHY
CIPOMOKHICTh Ta BIIMOBOCTIHKICTD y PEaJbHUX MEPEKEBUX CEPEIOBHUIIAX, & TAKOK
dbopmyBaHHS cTpareriii KpunrtorpadidyHOi THYYKOCTi, SKi JO3BOJATH 3M1MCHIOBATU
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Mmirpariii 6e3 nepepruBaHHs 00CIYyTrOBYBaHHS Ta 6€3 CYTTEBOTO 301JIBIIIEHHS CEPEIHHOTO
yacy BITHOBJICHHS /1 Yac 1HIMEHTIB a00 Mepexo/IiB MiXk CTaHIapTaMu.

3aranoMm, onTUMi3alis ~ KpuUOTorpaiuHuX  MEXaHi3MIB €  OOHUM 13
Halpe3yIbTaTUBHIIINX croco0iB 1 ABUIIECHHS HaIIMHOCTI 1 poBoi
1HGPaCTPYKTYpH: BOHA 3MEHIIY€ YacTOTy 3001B, CIIPUUMHEHUX THIIMICHTaMHU O€3IEKH,
Ta 3HWXKY€E PU3UK MOTIPUICHHS SIKOCTI 0OCIyTOByBaHHS 32 YMOB HaBAHTa)KEHHS Yepe3
HaAMIpHI HakmagHi BUTpaTH. KOpekTHe 3acTOoCyBaHHS IIMX METOAMK 3ale3reuye
JOCATHEHHS PIBHOBard MK 3aXWINEHICTIO, TPOAYKTHBHICTIO Ta CIOKWBAaHHAM
pecypciB, 10 € KPUTHYHO BAKJIMBUM JUISI MACIITa0OBAaHOTO BIPOBAHKCHHS
3aXMINEHUX XMAapHUX CEpBICIB, TeJEeKOMYHIKamiiHux cucreMm, rmiargopm loT Ta
nepudepifHMX OOYHMCIEHb, a TaKOX IHIIUX CKJIAJ0BUX CydacHOi IU(poBOi

1H(ppacTpyKTypH.
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METO/IMKA I'ITPABJITYHOI'O PO3PAXYHKY
TEILJIOBOI MEPEXI

banacansn I'enagiii Ans0eproBuy,

I-p. TEXH. H-K, Ipodecop, 3aBiayBad Kadeaporo
Harmionansuuit yHiBepcutet «Oecbka MomiTexHiKa
M. Opneca, Ykpaina

JIsmenko Baagucaas Iroposuy,

acIipaHT,

Harmionaneuuit yniBepcutet «Oecbka MomiTexHIKa
M. Ogneca, YkpaiHa

Januit etan Bkitouae 30ip TomorpadiyHUX JaHUX, XapaKTepUCTUK TpyO Ta
TEIJIOBUX HaBaHTaXEHb CMOKMBauiB. CKIIAJEHO KaTaJIOT CIIOXKUBAYIB 13 3a3HAUYCHHSIM
iXHIX TEIJIOBUX TMOTYKHOCTEW, IO IMI3HIIIE BUKOPUCTOBYBABCS MJisi Kiacudikarii
00’exTiB 3a KputuuHicTio. [lepen TPOBENEHHSM TiAPABIIYHOTO PO3PAXYHKY,
He0oOX1HO 310paTH MeBH1 BX1AH1 JaHHI, a CaM€ BU3HAYUTH JOBKHUHU OKPEMUX JIIITHOK
TpyOomnpoBoay. g 11poro Oysio BUKOPUCTAHO O(DIIiiiHI Mamy TEIJIOBUX MEPEK M.
Yopuomopcek PucyHok 1. 3 BiinoBiIHOIO 1H(OpMAaITi€ro.

Pucynok 1. CtpykTypHa cxema TerminoBoi mepexi L[TII — 27
[ ABTOpCBHKHI1 PUCYHOK |

Hageneni Hmwkue mapamerpu (HaiimoBmmi mapupyt Big L[TII-27 no OynuHky
CHo’kuBaya A, Horo BUCOTa Ta peiabeHI BIAMITKH) € TPUKIAA0M TaKO1 IHBEHTapHU3allii
Ta UTIOCTPYIOTh, SIK IEPBUHHI JJaHI BUKOPUCTOBYIOTHCS Y MOJAJIBIIIOMY PO3PAXYHKY.

Ha ocHoBi ganux pucyHky l. BctaHoBieHo HaigoBmmii mapupyt Big LITII-27 no
’KUTJIOBOrO OYJIMHKY CIIO’KMBaya A, 3arajibHa MPOTSKHICTh SIKOTO CTaHOBMIIA 548,5 M.
Xoya 1e 00’€KT € HaWBIAJAJICHINIMM, caM MO co0i mapameTp BiJJaieHOCTI HE
BHU3HAYa€ KPUTUYHICTD CIIOKHMBaya 3 TOUKH 30py 3a0e3neueHHs HanopoM. HaiiOib1e
3HAYCHHS TiPaBIIYHUX BTPAT OTPUMAHO JUIsl OyJIUHKY criokuBava b, 1e cymapHuii
omip craHoBUB 12,426 M Bog. CT. J{71s1 yTOYHEHHS T€0/IE3MYHUX XapaKTEPUCTUK TPaCH
J0JIATKOBO 3acTtocoBaHo mporpamy [1]. Bymo mocnigoBHO 3ahikcOBaHO BIIMITKH
penbedy, a TaKOK BU3HAYCHO BUCOTH OYJIMHKIB 3a X MOBEPXOBICTIO. Y PE3yibTaTi
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CHOXHMBaya A BCTAaHOBJICHO, HAMBHIY [1€B’SITUIIOBEPXOBY JKHUTJIOBY OYIIBIIO 3
OpPIEHTOBHOIO BHUCOTOIO OMM3BKO 27 M, Ha BIAMIHY BiJ IHIIUX I SITUIOBEPXOBUX
CIIO’KMBAYIB 13 BUCOTOIO 01M3bK0 15 M. MakcuMansHuil iepena penbedy mo Tpaci He
MEPEBUILYE 5 M, IO MIATBEPIUIO BIJHOCHY PIBHUHHICTH MICIIEBOCTI.

J1J11 BUKOHAHHS T1IPaBIIvYHOTO aHaJi3y BUKOPUCTAHO CTAaHAAPTHI 3aJ€KHOCTI, SIKi
J03BOJISIIOTh BU3HAYATH MIBUAKICTH PYXy TEIUIOHOCISA, MUTOMI Ta CyMapHi BTpaTu
Hamopy mo KoxHi gunsHii [2]. Po3paxoBani manHi 310paHo y BUIIIsIALI TaOmuIl Ta
rnmokas3adi B Taomwui 1.

Taomund 1.
INapaBaiyaui po3paxyHOK IUISTHOK TPYOOIIPOBOTY
o~ BrpaTH THCKY
Y Kr [ — ~ Cyma xoeiuicHtia W | rennoiencin nan peiig
e Ml — "::::.::“ mi::::m ‘“:::::';: wopoxosa preew ”':::‘I‘n:'j” KinbKicTs MiCeBMX riAPaBAMHMX ONOPIS Ha AlNANI Ta ix TN rigpasniukoro ':r';‘:i:' "::‘u’;:::a Alnan
w | T P [ we | o | e | e T || e | o
3 [ 3 [ p* [Ton|Tps [Kpn [ Ko n3o-[neo [ oo - s
150 0 1249 | 0020 | 1,984 1| :-)Hﬂuapulﬂ 0 [ o] 2182 |
- en | s |—ow Tofolols o] e — r—
0 | no | o ool o] o] 3 ; ’if. |
S— o] am R = = Lo
- o W O B O A O B Crr—
B tou_| R S N S NN S I
s w [ 07| T T N o] N — S T—
s = T B A A o] T — or—
T AZJ | %?J | 0.5 | B 0 | 1 | 0 | ) 37 5,251 |
o T T A o = — e —
0 581 | 002 | osiz 3 | 0| : [ o | 3 6 R |
IBUAKICTH PYXy TEILIOHOCIS:
4G (1)
vV=—
nd
[Tutomi iHINHI BTpaTH THCKY:
0,25
011 k v? (2)
Nin = U, 11 x|~ *o
d 2gd

Jle k = 2MM — exBiBaJ€eHTHA MIOPCTKICTh CTIHKU TPYyOu;

JIiHiifH1 BTpaTH TUCKY HA JUISHITL:
Ryn = (L * 1) * 2 (3)
MicuieBi BTpaTi TUCKY Ha JIJISHITL:
v? 4)
Ripe = 2§ * 2_
9
He X'¢; — cyma koedilieHTIB MICIIEBUX TIpaBIiyHUX OmopiB [3].
Rz0 = Ryn + Rioc + Ry (5)
Jle R;, — BTpaTH TUCKY Ha MOTEPEIHINA TIISHIN 3T HO TonorpadiyHOTO HOPSIKY.
Jlist moganpiioro OajgaHCyBaHHS HEOOXITHO OJHO3HAYHO BU3HAYUTHU Ti 00’ €KTH,
K1 0OMEXYIOTh pOOOTY CUCTEMHU 3 TOUKH 30Dy Tifpasiiku [4]. Ist 1boro BBEEHO ABa
THUKATOPH JIJIs1 XapaKTePUCTUK TUHAMIYHOTO Ta CTaTUYHOTrO omopy. IHmukatop 1 -

(R . . : : .
(Lr(m)lx). HaiiBaxxuuii coxuBady 3a JMHAMIYHUM TiJJpaBIiyHUM OIOPOM:
(R)  _
Imax = Max (R;) (6)
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3a pe3yJbTaTaMu PO3PaxXyHKIB HaWOUIBIIUK TUHAMIYHUN omip Mae OyJaMHOK
cnoxkuBada b, mo poOuTh HOro OCHOBHUM OOMEXYBAJbHUM €JIEMEHTOM MJis
HUpPKyJsiiHOro Hacoca. bynp-sike 3HmkeHnHs Tucky Ha LTII-27 y mepury uepry
MO3HAYUTHCA caMe Ha IbOMY MapIIpYTi.

OTxe 3riHO pO3paxyHKOBOI TaOmuii 1. mupkynsmiauii Hacoc B LITII — 27
MMOBUHEH 3a0e3MeunTH Hartip s JiissHkd Ne2(, ska Mae HAMOUTBITNI TiApaBIiuHAN
OTIip, a 3arajJbHUIA HaIp Hacoca CKIIAJaE:

Heire = (R20 + Reons + Rens +5) * 1,10 (7)
e R yons — omip cnoxuBava; R ys — omip mxepena (L[TII).

Crnuparourich Ha odimiitHi Tonorpadiuni aanHi TermwmoBoi mepexi LITII — 27 Ta
BU3HAUMBIIM  TEOAE3MYHI BIAMITKHM  pPO3paxoOBaHO CTaTUYHMI  Hamip  AJs
M1)KUBIIIOBAIBHOTO HAacOcCa:

Hstati = hgeo + Rpuita + Rsage (8)
He hgeo — PI3HHIA BHCOTH MK JDKEPENOM Ta CIOXKHMBAYEM; Npy;q — BHCOTA
CHOXHMBa4a; Mgqre— 3...5 M BOI. CT. 3amacy, Ml 3an00iraHHs IMiJCOCIB IIOBITPS Ta
3a0e3MneueHHs CTa0UTLHOT IUPKYJIALIT TETIOHOCIS.

B tabmuui 2. HaBeneHo iH(OpMaNio Npo MIHIMAJIBHO HEOOXIIHWA CTAaTHYHUN
Harip A Bcix croxkusadiB LITIT — 27.

Tabnus 2.
CratuyHuii Hanip ans cnoxkusauiB L[ TT1-27

3AXMCHMKIB YKPATHM 10 7,97 8,53 16
3AXMCHUWKIB YKPATHM 10-B 10,25 11,16 17
3AXMICHMKIB YKPATHM 8 7,29 5,78 15
3AXMCHMKIB YKPATHM 8-A 7,82 13,41 18
3AXMCHMEIB YKPATHM 8-B (K[ 14,43 6,07 18
SAXMCHMEKIB ¥KPATHM 8-C (34 8,62 8,33 20
MPOCMNEKT MMPY 17-A {YopHo| 14,10 12,20 20
MPOCMNEKT MMWPY 27 8,11 6,83 18
MPOCMNEKT MHPY 29 6,19 7,11 18

Ha npanomy erami OanaHCyBaHHS HEOOXIJHO 3adisiTK IHAUKATOp IS
XapaKTePUCTUKU CTATUYHOTO HAMIOPY.

Wl |~ o o] s |wlw st
wlw|wnwolu|vn]!
GG e lole 866 [G] <
w
=]

:(H)

Ingukarop 2 - (i,,4,)- HaliBaxuuil cnoxkuBay 3a CTATUYHUM HAIlOPOM:

ir(rll-la)x = max (Hs¢qr) ©)

HaiiGinb1ie 3HaueHHs: OTpUMaHo JJis OyAMHKY CHOXKMBada A, OpIEHTOBHA BHCOTA
27 M (9 noBepxiB), 10 GopMy€e HAOUIBITY BUMOTY 10 CTATUYHOT'O HAMOPY CUCTEMHU.

Ile came ToOM 00’ €KT, SIKUM BU3HAUAE MIHIMAJILHO JOMYCTUMUU MiKUBIIOBATBLHUN
THCK CHCTEMH.

[HupkynsiiiHuii HacCOC TETIIOBOT MEPEKi KOMIIEHCY€E BUKIIFOYHO TUHAMIYHI BTPATH
THCKY, 110 BU3HAYAIOTHCS CYMapHUM TiJIpaBIidYHUM HarmopoMm MapmipyTy (H...) npu
pO3paxyHKoBiil BuTpati TemioHocis [5]. IlipkuBIOBaIbHUI Hacoc abo cucTema
MiATPUMaHHSA TUCKY 3a0e3nedyroTh cTaTudaauid Hamip (Hgp,:) , HEOOXITHUN IS
MOJI0JIaHHS TE€0IE3UYHOTO MIAHOMY Ta BUCOTH OYIIBIIl 10 HAWBUIIOT TOYKU CUCTEMH.
Otpumani 3HadeHHS € 0a30BMMU TapaMeTpaMH JJisi BU3HAYCHHS TOIOJIOTTYHOT
KPUTHUYHOCTI CTIOKUBAYiB.

BucHoBku:

1. HaitGinpImmii quHaMiqHUR Omip Mae crokuBad b, 110 BU3HaAYae MiHIMaNIbHUN
poOoumii Hamip MUPKYIAIIHHOTO HAcoca.

49



CONSTRUCTION AND CIVIL ENGINEERING
DEVELOPMENT OF NEW TECHNOLOGIES AND THEIR IMPACT ON INFRASTRUCTURE

2. HaliGinpIuii cTaTUUHUM Hamip MOTPiOHUE 1)1l cCriokuBavya A, sSIKUi BHU3Ha4dae
MIHIMQJIBHUHA THCK Y CUCTEMI JJIs 3a0e3MeUeHHs BEpXHIX MMOBEPXiB.

3.B moganpmiomy 1i JBa MapamMeTpd BHKOPUCTOBYIOTbCA TpU MimOopi
perynsTopiB, BHOOpi 1iama3oHiB poOotu kiamaHiB Danfoss AFQMP Tta mpwm
dbopMyBaHHI MPIOPUTETHUX CIIEHAPITB TEIJIOBOTO PO3MOALTY [6].
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OCOBJIMBOCTI JIHIIAHOI'O TPOPLIIO KPOBI ¥
CTAPUX HIYPIB ITPU 3ACTOCYBAHHI JIIKYBAJIBHO-
HPOPIJTAKTHYHOI'O KOMIVIEKCY

batOensi 'anna

KaHIUIaT MEIUYHUX HAYK, CTAPIIUA HAYKOBHH CITIBPOOITHUK,
3aCTYITHUK IUPEKTOpa 3 HAYKOBOi poOoTH, JlepxkaBHa ycTaHOBA
«IHCTUTYT CTOMATOJIOTII Ta MIEIETHO-JIUIIEBOT Xipyprii
HamionanpHo1 akagemii MeTUYHUX HAyK Y KpaiHm»

Makenon Osnexkcanap

KaHIUJAT MEAUYHUX HAYK, JTIKap-CTOMATOJIOT
KOHCYJIbTATUBHO-TIOIIKIIIHIYHOTO BIJAUICHHS, [ep>kaBHa ycTaHOBa
«IHCTUTYT CTOMATOJOT1 Ta IMIEIEMHO-JIUIIEBOT XIpyprii
HartionanpHoi akagemii MEIUYHUX HAyK Y KpaiHu»

Maxkenon Bikropist

JKap-CTOMATOJIOT KOHCYJIbTAaTUBHO-TTOMIKIIHIYHOTO
BlIJICHHS, JlepkaBHA ycTaHOBA

«IHCTUTYT CTOMATOJIOTII Ta MIEIEMTHO-JIUIIEBOT Xipyprii
HarmionanpHo1 akageMii MeTUUHUX HAyK Y KpaiHm»

Beryn. BikoBi 3MiHM y TKaHWHAax TOPOKHUHHM POTA € OJIHIEI0 3 aKTyaJIbHUX
Mpo0JIeM replaTpUYHOI CTOMATOJIOTIT Ta eKCIEPUMEHTANIbHOI MEAUIIMHU. Y TpOoLeci
CTapiHHS MOPYIIYIOTHCS MIKPOLMPKYJIALIsS, MeTadoIi3M 1 Tpoika TKaHUH, 3pOCTAE
IHTEHCUBHICTh MEPEKUCHOTO OKUCHEHHS JIIMIAIB 1 CHCTEMHOIO 3alaJIeHHs], 110 CIpUsE
PO3BUTKY aTpo(PiYHO-3aMaIbHUX 3MiH Y TapooHTi [1-3].

[lopymenHss minmigHOro OOMIHY Yy  THOXWJIOMY BIilll  CYHPOBOIXKYHOTHCS
TUCITIMIIEMIEI0 Ta €HAOTENAIbHOI TUC(YHKIIE, SIKI HETaTUBHO BIUIMBAIOTH HA
TpoiyHiI MpolecH B TKaHWHAX MapOAOHTa Ta aJbBEOJSIPHOTO BiapocTka [4, 5]. ¥V
IIbOMY KOHTEKCTI OCOOJIMBOTO 3HAYCHHS HaOyBa€ MOIIYK KOMIUIEKCHUX JIKYBaJIbHO-
PO UIAKTUYHUX TIAXOIB, 3JaTHUX KOPUTYBATU CUCTEMHI METa0OIIYHI MOPYIIEHHS
Ta JOKaJIbHI 3MIHU Yy TIOPOKHUHI POTA.

Meta pociaigkenHsi. OLIHUTH BIUIUB JIIKYBaJIbHO-TIPO(PUIAKTUYHOTO KOMILJIEKCY
Ha TIOKA3HHKH JIMIJTHOTO OOMIHY Ta CTaH TKaHWH MOPOKHUHHU POTa Y CTapHX MIypiB
BikOoM 18 MmicsIiB.

Marepianu i meroau. Jlocnimxenns mpoeaeHo Ha 60 mrypax: 20 momoaux (2
Micsili, 1HTakTHa rpyna) ta 40 crapux (18 micdiiB, KoHTpoJibHa rpyna (20 urypis) Ta
nocmigHa rtpyna (20 mrypiB), 00 OTpUMYyBaja 3ampONOHOBAHUN JIIKYBaJbHO-
npouIakTHYHU KomIuiekc. Komruiekc BKIOUaB CUCTEMHI (CMHOIOTHK, omera-3,
koeHsum QI10, pecBeparpos, wmarHid, L-raroramid, BiTaMiHHO-MiHEpaabHUN
KOMILJIEKC) Ta MiCLIE€B1 3ac00M (IpOTU3analibHI i peMiHepani3ytoyi rei, aHTUCENTHYHA
00poOka, MexaHiuHa Tiri€Ha).
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Y cupoBarii KpoBI BHU3HAYaJM 3arajJibHUM  XOJIECTEPUH, TPUTJILEPUIN,
JinonpoTeiau ayxe Hu3bkoi mutbHocti (JITTAHILL), mimonpoteian HU3bKO1 MIIIBHOCTI
(JITTHILY), minompoteinn Bucokoi mimsHOCTI (JITIBIL[) Ta iHmekc aTeporeHHOCTI.
Cratuctuuny 00poOKy IPOBOIMIA METOJOM BapialiifHOI CTaTUCTUKH.

Pe3yabTatH gociaigxeHHsi. Y CTapux IIypiB KOHTPOJBHOI TPYNMH BHSBJICHO
BHUPaXEHI KIIIHIYHI 03HAKH TUCTPOIYHO-3aMaNbHUX 3MIH Y TKAHUHAX MapoJO0HTa, 110
CYNPOBOJKYBAJIUCS TMOPYIICHHAM JIMiIHOTO O0OMiHy. 30KpeMa, BCTaHOBJICHO
IiBULIEHHS PiBHIB TpUriinepuaiB Ha 67,8 % (p < 0,001), 3araibHOro X0JieCTepUHY —
Ha 52,7 % (p <0,001), JUIAHIIL — #a 62,8 % (p <0,002), JIIHII] — #Ha 56,0 %
(p <0,001) mopiBHIHO 3 MOJIOJIMMH TBapUHAMHU. [HJEKC aTEpPOTreHHOCTI 301IBIITYBaBCS
y 2,64 pazu (p <0,001).

3acTocyBaHHS JIIKYBJIbHO-IPOPUIAKTUYHOTO KOMIUIEKCY Yy CTapux IIypiB
CIPHSUIO CYTTEBOMY TaJIbMYBaHHIO JMCIIMNIIEMIYHUX 3MiH. Big3HaueHo nocToBipHE
3HIDKEHHSI piBHIB Tpuriinepuais Ha 31,9 % (p <0,001), JIIJHIL — wa 26,3 %
(p <0,001) ta inmexcy areporenHocti — Ha 53,0 % (p <0,001). Cnocrepiranacs
TEeHJICHIIIS1 1O 3HWKEeHHS 3aranbHoro xonectepuny 1 JINTHII ta migBumenns JITTBILI.

[TapanensHo (ikcyBanocs BUpakeHE MOKpAIIeHHs KJIIHIYHOTO CTaHy MapoJ/IOHTA,
3MCHIIICHHS 3aITaJICHHS Ta KPOBOTOYUBOCTI SICEH y TBAPHH, K1 OTPUMYBaJI KOMILICKC.

TakuM 4YMHOM, OTpUMaHl pe3ydabTaTH NIATBEPKYIOTh, [0 CTapiHHSA
CYIpPOBOIKYEThCS (OPMYBAaHHSIM aTEPOTCHHOI JUCHTIMIAEMII Ta MPOTrPeCyBaHHSIM
TUCTpOo(diUHO-3aMadbHUX ~ TPOLIECIB Yy TKAaHMHAX MapOJIOHTA. 3aCTOCYBaHHS
KOMILJIEKCHOTO JIIKYBaJIbHO-MPO(ITAKTUYHOTO MIIXOMy JO3BOJISIE BIUIMBATH Ha
KJIFOUOBI JIAHKU [MaTOT€HE3y BIKOBUX 3MiH, TOEIHYIOUH CUCTEMHY KOPEKIO JIIITTHOTO
MeTabo0JI1i3My Ta JOKATbHUHN OpaTbHUIN MPOTU3AMAIbHUN 1 penapaTuBHUMN eeKT.

BucnoBku. CtapiHHs CynpOBOKYETHCS PO3BUTKOM aTePOTCHHOI AUCIIIIIeMIT Ta
MOTIPIIEHHSIM  CTaHy TKaHWH  MApOJIOHTA.  3ampONOHOBAHHMM  JIIKYyBaJbHO-
MPOQUIAKTUYHUI KOMILIEKC JOCTOBIPHO 3HMKYE piBHI Tpuriinepuais, JITIJTHI ta
1HIEKC aTepPOreHHOCT]I y CTapux IIypiB, a TaKOX CHPHUSE MOKPAUIEHHIO KJIIHIYHOIO
CTaHy MapoJIOHTa Ta Ma€ BUPAKEHUM aHTHaTeporeHHui epekt. OTpumaHi pe3yJbTaTu
OOTPYHTOBYIOTh MEPCHEKTUBHICTh MOJAIBIINX EKCIEPUMEHTATLHUX 1 KIIHIYHUX
JOCITIIKEHb.
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AKUTAJL TPEHAN B AISIJIBHOCTI HTAIIPUEMCTB
B YKPAIHI TA CBITI Y 2026 POIII

CotnikoBa IOuJis,
K.e.H, qoueHr,
XapKiBCbKUI HalllOHANBHUI eKOHOMIUHUH yHiBepcuTeT iMeHi Cemena Ky3nens

IBamenko Muko.ia,
AcrmipaHT Kadgeapu coriaabHOI eKOHOMIKH
XapKiBCbKUI HalllOHANBHUI eKOHOMIUHUH yHiBepcuTeT iMeHi Cemena Ky3nens

Cyuacha enoxa nu@poBoi TpaHcopmalli XapakTepu3yeTbest PyHIaMEHTaIbHUM
MEePEXOOM BiJ] BIIPOBAIXKEHHSI OKPEMHUX TEXHOJIOTTYHUX 1IHCTPYMEHTIB JO CTBOPEHHS
KOMIUIEKCHUX aBTOHOMHHUX ekocucteM. Y 2025-2026 pokax mMexa Mik TEXHOJOTIEI0
Ta OI3HEC-JIOTIKOI0 OCTATOYHO 3HUKAE, OCKUIBKU MIAMPUEMCTBA MPArHyTh JOCSATTH
piBHs Al-native (piIHUX JIJIsl IITYYHOTO 1HTENEKTY) opranizaiit [1]. Llei npouec He €
JHIMHUM, BIH  IIJICWIIOETHCS  T'COMOJITHYHOK  HECTAOlIbHICTIO, HOBHUMU
€KOHOMIYHUMU pealisiMd Ta TOCTPOIO MOTpeOOI0 B EKOJIOTIUHIA CTIHKOCTI [2].
['mobanbauii nanamadT nUPPOBUX 3MiH 0a3ye€ThCsd Ha M'STH KPUTUYHUX JOMEHAX:
IHKEHEpis JaHMX, aHaIITHKa Ta Oi3Hec-aHaji3, TeHEPAaTUBHUN Ta aBTOHOMHUU
mtyuynuid  iHTenexkt (III), xmapai mmardopmu Ta ympaBiaiHHS O€3MEKO0 i
koH(piaeHmiiHicTIO [3]. OuikyeThcs, 1m0 A0 KiHlg 2026 poKy 3arajibHOCBITOBI BUTPATH
Ha 1H(OopMaIliiiHI TEXHOJOTI1 BIIEpIle MEPETHYTh MO3HAUYKY y 6,08 TpuibiioHa qonapis
CIIA, mo neMoHCTpye CTIKe 3pocTaHHs Ha 9,8 % MOpIBHAHO 3 MOMNEPETHIM POKOM
[4].

I'mo6anbHa ekoHoMmika y 2026 porll AEMOHCTPYE O3HAKH TMOMIPHOTO CIIOB3aHHS
TeMITiB 3pocTaHHs B kpaiHax G20 1o 2,9% [5]. Lle 3myurye 6i3Hec MIyKaTy iMOEpaTUBU
MPOAYKTUBHOCTI  4epe3 TEXHOJIOTIYHE OHOBJICHHSA. I[HBECTHIIHHHMI  KiiMaT
3QJIMIIAETHCS HAMTPYKEHUM Yepe3 BUCOKI BIJICOTKOBI CTABKH, 1110 OOMEKY€E 3pOCTaHHS
oi3nec-iaBectuiin y CIIA mo 3% y 2026 pomi [5]. BoaHouac cmoctepiraerbes
¢enomen "Al-flush" — 3HauHui TpUIKMB OMOHKETIB HAMPHUKIHIIL POKY, OCKUIBKU
¢ynkuii renepatuBHoro LI cTatoTh MOBCIOHUMHU B MPOTPaMHOMY 3a0€3IE€UEHHI, SKE
B’K€ BUKOPUCTOBYETHCS MiANpUEMCTBaMHU [4].

B Tabmumi 1 mpeacraBieHo mporHo3Hi 3HadueHHs ButpaT Ha IT 3a pizHuMu
HarnpsiMamu y 2026 porii B cBiTi [4].
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Taomung 1

[Tporuo3ui 3HauenHs Butpat Ha IT 3a piznumu Hanpsmamu y 2026 poi

Kareropis Butpar | [Iporno3 na 2025 | Piune 3pocranus | [Iporuos Ha 2026 | Piune 3pocTanns
Ha IT pik (MJIH 1071 (%) pik (MJIH 7071 (%)
CLIA) CLIA)

Cuctemu IEHTPIB 489,451 46.8 582,446 19.0
00pOOKH JaHHUX
[Tporpamue 1,244,308 11.9 1,433,037 15.2
3a0e3neueHHs
IT-nocnyru 1,719,340 6.5 1,869,269 8.7
[Tpuctpoi (I1K, 783,157 8.4 836,275 6.8
MOO1TBHI)
KomyHikartiiiHi 1,304,165 3.8 1,363,058 4.5
MOCTYTH

Bceworo 5,540,421 9.3 6,084,085 9.8

Mu € cBinkamu "areHTHOrO cTpuoKa", ne LI nepexoauTs BiJy BUKOHAHHS OKPEMUX
3aBJaHb Ha OCHOBI MPOMIMTIB /10 OpKecTpalli KOMIUIEKCHUX HACKPI3HUX POOOUYMX
npoueciB [1]. Tpamumiiiauii Il OyB mnpeauktuBHuM, reHepaTuBHui I —
kpeatuBHuM, a [T 2026 poky ctae aBToHOMHMM. L{e 03Hauae cTBOpeHHs "uppoBUX
CKJIQJalbHUX JIIHIK", € TpyNM areHTiB CHIBIPALIOIOTH [Jis JOCATHEHHS Ol3Hec-
pesynbratiB. Ha puc. 1 npencrasieno eranu epomonii LI B gismbHOCTI cydacHuX
T IMPHUEMCTB.

[Hudposa Tpanchopmailisi TPOSBISETHCS TMO-PI3HOMY 3aJ€KHO Bia crienudiku
rajgy3i, TMpoTe€  CHUIBHUM  3HAMEHHUKOM  3aJIMIIA€TBCA  MPAarHeHHd  J0
rineprnepcoHati3alii Ta onepaiiHoi JOCKOHAIOCTI.

st Ykpaiau mudposa Tpanchopmaiiisi crajia KIodyoBUM (HAKTOPOM BUKUBAHHS
M1 Yyac MOBHOMAacIITa0HO1 BiiHU. Jlep:kaBHa moJiTuka y cepi uu@poBoro po3BUTKY
JI0BEJa CBOKO €(DEeKTUBHICTb, MiAHIBIIM KpaiHy Ha 30-Te micue y cBiTI 3a [HIekcoM
po3BUTKY enekTpoHHoro ypsgy OOH y 2024 poui (3 69-ro y 2020 pori) [6].
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Puc. 1. Eranu eBostomii LI B isIbHOCTI CydyacHUX MiANPUEMCTB
Hoxepeno: [1]

VYkpaina npomnoHye HaWmBUAILY y CBITI peectpaiito 0i3necy (POII 3a 15
xBunH, TOB 3a 30 xBwinH), o migTpuMaio nonas 250,008 mpuBaTHHUX IMiAMPUEMITIB
MiJ 4Yac BiMHU. 3aKOH MPO XMapHI MOCIYTHd JO3BOJIUB IepeHecTtd 15 merabaift
KPUTUYHO BAXKIIMBUX JaHUX (PEECTPU HEPYXOMOCTI, OAHKIBCHKI 3alUCH) y XMapy
MPOTSATOM TEPIIUX JECSITH THKHIB BTOPTHEHHS, 3aXUCTUBINU iX BiJ (HI3UYHOTO
3HUIIEHHS [6].

AHaJi3 cy4acHUX TEHACHIIIN BKa3ye Ha Te, Mo nudpoBa TpaHchopmairis y 2026
poui gocsrna (a3u BUKOHAHHS, JI€ TOJIOBHMM CTa€ MacmTad Ta I1HTerparlis.
[linmpuemcTBa, sIKi BUTparoTh, — 1€ Ti, 110 3Moriu neperBoputu 111 Ha KOTHITUBHMIA
map CBO€i opraHizaiiii, 3a0€3MeUrBIId MPU I[bOMY HAIIMHUM 3aXUCT JIAaHUX Ta €TUYHE
YIOPaBIiHHS.

JI1st yKpaiHChKUX TAMPUEMCTB NUISX TpaHchOpMallii HEpO3PUBHO TMOB'I3aHUMN

3 BOEHHMMHU BUKJIMKaMu. OfHAK came Il YMOBH CTajM KaTali3aTOpPOM YHIKaJIbHUX
pimeHb y cdepax KiOep3axucTy, XMapHOi MOOIIBHOCTI Ta JEpKaBHUX CEPBICiB.
[Tomanpmmii ycmix 3ajie)kaTUMe BiJl 3MaTHOCTI Oi3HECY IHTETpyBaTHCS B TI00abHI
JIAHIIFOTM CTBOPEHHS BapTOCTI udepe3 AoTpumMmaHHs craHmaptiB ESG Ta akTuBHE
sanyueHHs iHBectHiil y DefenseTech Tta Defense-industrial komrekc.
Ocrarouyna meta Tpancgopmalllii — CTBOPEHHS THYUYKOI, CTIMKOI Ta IHTEJICKTyalbHOT
opraHizailii, sika 37aTHa HE JMIIE pearyBaTH Ha 3MIHM, a ¥ BUIEpEIKATH iX,
BUKOPUCTOBYIOUM CHUHEPTIIO JIOJCHKOIO pO3yMy Ta aBTOHOMHHMX cucTeM. B ymoBax
2026 poky "undposnizaiisa" OlIbIIE HE € OMIII€I0; 11€ (PYHAAMEHT, Ha IKOMY OyIy€ThCs
MaiOyTHE Oyab-AKOi IHIYCTPii.
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BIIJIUB LITYYHOI'O IHTEJEKTY HA MAUBYTHE
BAHKIBCBKOI'O KPEJIANUTYBAHHS TA YIIPABJIIHHA
PU3UKAMHA

Yynunbka Ipuna IBaniBHa
JIOKTOP €KOHOMIYHHX HayK, rpodecop
Jlep>kaBHMI MOJIaTKOBUM YHIBEPCUTET

Cepena €amnsasera I'eopriiBua
CrynenTtka
JlepxaBHUM MOJATKOBUI YHIBEPCUTET

[Mudposa Tpanchopmarliis (HiHAHCOBOTO CEKTOPY CYIMPOBOKYETHCS IIBUAKAM
MOIIMPEHHSAM pIllIEHb HAa OCHOBI IITYYHOTO 1HTEJNEKTY, L0 3MIHIOIOTH JIOTIKY
(GyHKIIOHYBaHHSI OaHKIBCBKMX ycTaHOB. [l THUCKOM 3pocTarouoi KOHKYpEHIIIi,
YCKJIaAHEHHS! (DIHAHCOBUX MPOMYKTIB 1 MIABUIICHUX PETYIATOPHUX BUMOT OaHKH
Jiealil aKTUBHIIIE IHTETPYIOTh 1IHTEJIEKTYallbHI aITOPUTMHU Y TIPOIECH KPEAUTYBaHHS
Ta KOHTPOJIIO PU3UKIB. Taki TeXHOJOT1i (OpMYyIOTh HOBY MOJIECNIb MPUUHSTTS PIllICHb,
30pI€EHTOBaHY Ha ITIMOOKY aHAJIITUKY JaHUX, aBTOMAaTH3allil0 Orepariii 1 miaBUIIECHHS
TOYHOCTI (DIHAHCOBHX OLIHOK.

VY cdepi 0aHKIBCHKOTO KPEAUTYBAHHS IITYYHHUI 1HTEIEKT 1ICTOTHO TpaHChopMmye
MEXaHI3MU  OI[IHIOBAHHS IUIATOCIPOMOXKHOCTI IMO3WYalIbHUKIB. BukopucranHs
MalIMHHOTO HaBYaHHS CIpPUSE aHai3y BETUKUX MacuBiB (DIHAHCOBOI, TIOBEIIHKOBOI Ta
TpaH3aKI[iiHO1 1H(pOpMAIlll, IO BUXOAUTh 3a MEXI TPAAUIIAHUX CKOPUHTOBHUX
monenelt [1]. V pesynbrari popMyeThbesi OUTBIN ETANI30BaHUN KPEeAUTHUI TTPOdiIb
KJIIEHTA, 110 3HIKYE PIBEHb 1HPOPMAIIHHOT aCUMETPIT MiK OAHKOM 1 MO3HYAITEHUKOM.
He MeHm cyTtTeBi 3MiHM BiOYBAarOThCS B CHUCTEMI YIpaBIiHHS OaHKIBCHKUMH
pU3MKaMu. [HTeNeKTyallbH1 aITOPUTMHU 371aTHI B peaJbHOMY Yaci BUSBIISATA aHOMAJIbHI
omepariii, TMPOTHO3yBaTH IMOBIPHICTh JA€(PONATY Ta MOMEIIOBATU  HACIIIKU
HECTIPUATINBUX MaKPOEKOHOMIYHUX CIeHapiiB [2]. 3actocyBaHHS NPEIUKTUBHOI
aHATITUKU MOCUITIOE CTIMKICTh OaHKIB /10 KPEAUTHUX, ONEPAIliHUAX 1 pPUHKOBUX 3arpo3,
OCKUIBKHM YIPaBIIHCHKI PINIEHHS TPYHTYIOThCS Ha JWHAMIYHUX OLIHKaxX, a HE Ha
CTaTUYHUX 1CTOpUYHUX HaHux. lle miaBuIlye aganTUBHICTh (PIHAHCOBUX YCTAHOB Y
HECTaOlIbHOMY €KOHOMIYHOMY CEPEIOBHIIII.

2500
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500 60 150 200 250
0 R — [ [ |
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Pucynok 1. /lunamika oOCSTiB CBITOBOTO PUHKY IITYYHOTO 1HTENEKTY 3a 2021-2030
(mporuo3s) pp. [3]
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[Tomana guHaMika JEMOHCTPYE CTpPIMKE HApOIlyBaHHS OOCSTIB CBITOBOTO PUHKY
mTy4qHoro iHTenekry 3 60 mupa gon. y 2021 p. go 250 mupa mon. y 2024 p., 1o
MiATBEP/DKYE CTIMKY TEHIEHIIII0 MaciITaO0yBaHHS TEXHOJIOT1H y I100aabHii €KOHOMIIII.
[Tporuo3 na 2030 p. y po3mipi 6muszpko 2000 mipz mon. BigoOpaxkae paguKaibHe
npuckopenHs komepuiamizamii LI Tta fioro mepeTBOpeHHA Ha OIMH 13 MPOBITHHX
ApaiBepiB CTPYKTYPHUX 3MiH CBITOBUX PHHKIB.

Pa3om 13 mo3uTuBHUMHU €(peKTaMU BIPOBAKEHHSI IITYYHOTO 1HTEJIEKTY aKTyasizye
HU3KY NMPOOJIEMHUX MUTaHb. ABTOMATHU3AIlIs KPEAUTHUX PIIIEHb MOCUIIOE BUMOTH /10
AKOCTI JaHUX, MPO30pPOCTI AJITOPUTMIB 1 JOTPUMAHHS €TUYHUX HOpPM. Pusuku
QJITOPUTMIYHOT ~ JUCKpHMIHAII, Kibep3arpo3 1 HaAMIpPHOI 3aJ€XKHOCTI  BiJ
ABTOMATU30BaHUX CHUCTEM IMOTPEOYIOTh MOCWJICHOTO PEryJISTOPHOrO KOHTPOIIO Ta
PO3BUTKY BHYTPIIIHIX MEXaHi3MiB ayauTy Moxened [4]. 3a Takux yMOB poOJib
JOACHKOTO (haKTOPy TPaHCHOPMYETHCS, 3MINIYIOUUCH Y OIK CTPAaTEeriyHOTO aHajizy,
HaIVISiAy Ta IHTEpHpeTallii pe3y/ibTaTiB, OTPUMAHUX 32 JIOMIOMOTOI0 1HTEJIEKTYaIbHUX
CHCTEM.

OTxe, ITYYHUH 1HTENEKT POPMY€E HOBY MapaaurMy OaHKIBCHKOTO KPEIUTYBaHHS
Ta YIpaBIiHHA PU3MKAaMH, ODPI€HTOBaHy Ha THYYKICTb, WIBUJKICTH 1 aHAJITHYHY
rOuHy. loro BHKOpUCTaHHS TijgcHiioe (iHAHCOBY CTiHKiCTh GAaHKIB i PO3MIMPIOE
MOKJIMBOCTI KJIIEHTIB y JOCTYII A0 KpeAUTHUX pecypciB. [lomanpmmii po3BUTOK 1IUX
TEXHOJIOT1 BH3HAYaTUMEThCSl OalaHCOM MiX 1HHOBALIMHICTIO, PETYISTOPHOIO
BIIMOBIAIBHICTIO Ta TOTPEOOI0 30epeKeHHs TOBIPH 0 OaHKIBCHKOT CHCTEMH.
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Abstract

The digital transformation of higher education has significantly reshaped the
conceptual understanding of educational infrastructure. Digital technologies are no
longer perceived solely as technical tools supporting instruction but function as a
systemic factor influencing the organization, quality, and sustainability of educational
environments. The purpose of this article is to theoretically substantiate digital
technologies as a factor in improving the educational infrastructure of higher education
institutions. The study is based on the analysis of contemporary pedagogical research
and international conceptual approaches to digital education. The article examines
educational infrastructure as a pedagogical category, analyzes the role of digital
technologies in its transformation, and identifies key pedagogical conditions for their
effective integration. The findings demonstrate that the improvement of educational
infrastructure through digital technologies is possible only within a coherent
pedagogical framework that aligns technological innovation with educational goals and
institutional strategies.

Keywords: digital technologies, educational infrastructure, higher education
institutions, digital educational environment, pedagogical conditions.

Introduction

The rapid development of digital technologies has become one of the most
influential factors shaping contemporary higher education systems. Digitalization
affects not only teaching methods and learning formats but also the structural
foundations of educational institutions. As a result, higher education institutions face
the need to reconsider traditional approaches to the organization of educational
infrastructure.

In pedagogical research, educational infrastructure has long been associated with
material resources, institutional organization, and administrative mechanisms.
However, the expansion of digital technologies has led to a broader interpretation of
this concept. Educational infrastructure is increasingly understood as a complex system
of conditions that ensure the implementation of educational processes, support
professional development, and facilitate interaction between participants in the
educational environment.
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Despite the growing interest in digital education, many studies focus primarily on
technological innovation, often overlooking the pedagogical and infrastructural
dimensions of digital transformation. This creates a conceptual gap between the
introduction of digital tools and the systematic improvement of educational
infrastructure. The relevance of this study is determined by the need to analyze digital
technologies not as isolated innovations but as a factor influencing the quality and
coherence of higher education infrastructure.

The purpose of this article 1s to analyze digital technologies as a factor in improving
the educational infrastructure of higher education institutions and to identify
pedagogical conditions that ensure their effective integration.

Educational Infrastructure as a Pedagogical Category

Educational infrastructure in higher education has traditionally been interpreted as
a set of material and organizational resources supporting educational activity. Such an
approach, however, does not fully reflect the complexity of contemporary educational
environments. From a pedagogical perspective, educational infrastructure should be
considered as a system that integrates material, informational, organizational, and
pedagogical components.

This system-oriented understanding emphasizes the role of infrastructure in
shaping educational interaction and learning outcomes. Educational infrastructure
creates the conditions under which teaching and learning processes occur, influences
the quality of academic communication, and supports the professional development of
students. Consequently, infrastructure is not a neutral background of education but an
active component of the pedagogical process.

The digitalization of higher education has significantly expanded the structural
composition of educational infrastructure. Digital platforms, learning management
systems, electronic libraries, and online communication tools have become integral
elements of the educational environment. These components form a digital educational
infrastructure that mediates educational interaction and transforms traditional
pedagogical practices.

From this standpoint, educational infrastructure acquires a pedagogical dimension.
It not only supports educational activities but also shapes values, norms, and behavioral
patterns within the academic community. This interpretation is essential for
understanding the role of digital technologies in higher education, as their influence
extends beyond technical efficiency to the formation of educational culture.

Digital Technologies and the Transformation of Educational Infrastructure

Digital technologies act as a catalyst for the transformation of educational
infrastructure by altering its structural and functional characteristics. One of the most
significant effects of digitalization is the expansion of access to educational resources.
Digital platforms eliminate spatial and temporal barriers, enabling continuous access
to learning materials and academic communication regardless of physical location [1].

In addition to accessibility, digital technologies enhance the flexibility of
educational infrastructure. The implementation of blended and online learning models
allows higher education institutions to diversify instructional formats and adapt
educational processes to the needs of different student groups. Such flexibility supports
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individualized learning trajectories and contributes to the personalization of education
[2].

Digital technologies also influence the communicative dimension of educational
infrastructure. Virtual classrooms, collaborative platforms, and digital communication
tools create new forms of academic interaction that transcend traditional classroom
boundaries. These forms of interaction promote collaborative learning,
interdisciplinary cooperation, and student engagement, thereby strengthening the
coherence of the educational environment [3].

At the institutional level, digital technologies contribute to the modernization of
infrastructure management. Information systems and analytical tools support data-
driven decision-making, quality assurance processes, and strategic planning. In this
context, digital technologies function as an integrative mechanism linking pedagogical
processes with institutional governance [4].

However, the transformative potential of digital technologies is realized only when
they are integrated systematically. Fragmented or purely technical implementation
does not lead to qualitative improvement of educational infrastructure. Instead, digital
technologies must be embedded within a coherent pedagogical framework that defines
their educational purpose and scope.

Pedagogical Conditions for Effective Integration of Digital Technologies

The improvement of educational infrastructure through digital technologies
depends on a set of pedagogical conditions that determine the quality and sustainability
of digital transformation. Technological availability alone is insufficient to ensure
positive educational outcomes. The effectiveness of digital integration is mediated by
human, organizational, and cultural factors.

One of the key conditions is the development of digital pedagogical competence
among academic staff. Faculty members play a decisive role in shaping digital
educational environments, as their methodological choices and pedagogical beliefs
influence how digital tools are used in practice. Digital competence should therefore
be understood as an integrated construct that includes technical skills, pedagogical
knowledge, and critical reflection [5].

Another important condition is institutional support for digital innovation. Strategic
planning, professional development programs, and organizational readiness are
essential for integrating digital technologies into educational infrastructure. Without
institutional coordination, digital initiatives may remain isolated and fail to contribute
to systemic improvement.

Furthermore, effective digital integration requires alignment between technological
solutions and educational goals. Digital technologies should support pedagogical
objectives rather than dictate educational practices. This alignment ensures that
infrastructure development contributes to educational quality and professional training
rather than merely increasing technological complexity.

Discussion

The analysis demonstrates that digital technologies should be conceptualized as a
systemic factor in improving educational infrastructure rather than as an external
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technical addition. Their impact on higher education infrastructure is shaped by
pedagogical conditions, institutional strategies, and educational values.

This finding corresponds with contemporary theoretical approaches that emphasize
the contextual nature of digital transformation in education. The improvement of
educational infrastructure through digitalization is not a linear process but a complex
interaction between technology, pedagogy, and institutional culture.

The study contributes to the theoretical understanding of educational infrastructure
by highlighting its pedagogical dimension and the role of digital technologies in
shaping educational environments. It underscores the necessity of integrating digital
technologies into higher education infrastructure within a coherent pedagogical
framework.

Conclusion

Digital technologies constitute a significant factor in improving the educational
infrastructure of higher education institutions. They enhance accessibility, flexibility,
communication, and institutional management, thereby contributing to the quality of
education. However, their positive impact depends on the presence of pedagogical and
organizational conditions that ensure meaningful integration.

The results of this study indicate that sustainable improvement of educational
infrastructure through digitalization requires a comprehensive approach that combines
technological development with pedagogical innovation and institutional strategy.
Such an approach enables higher education institutions to respond effectively to
contemporary educational challenges and support professional development in a
digitalized educational environment.
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JTU®EPEHLIAHA JIATHOCTUKA PAC TA
MEPBUHHUX MOPYIIEHL MOBJEHHS

Kaszauvinep Osiena CemeHiBHa,

JOKTOp TeIarorivHuX Hayk, mpodecop,

npodecop kadenpu 310poB’ s THOIUHHN, peaOITITONIOTIT 1 CIeiaIbHOI ICUXO0JIOT11
XapKiBCHKOT'0 HAIIOHAJIBHOTO Tieaarorianoro yaisepcutety iMeHi I.C. CkoBopoan

boituyk IOpii ImurpoBuy,

JOKTOp MEJarorivHux HaykK, mpodecop,

nivicanit wieH (akanemix) HATTH Ykpainn,

npodecop kadenpu cneniaabHOi NeIaroriki, peKTop XapKiBCbKOT0 Hal[lOHAJIBHOTO
negaroriyHoro yHisepcurery imesi I'.C. CkoBopoau

I'aniin Ania IBaniBHA,

KaHAuAAaT O10JIOTTYHUX HAYK, JIOLICHT,

JTONEHT Kadeapu 3I0pOB’ s JIIOAUHU, PEaOTITOJIONII 1 ClIeliabHOT ICUXOJIOT11
XapKiBCHKOI'0 HAIIOHAILHOTO Tiefaroriynoro yHiepcutety imeni I'.C.CkoBopoau

AKTyallbHICTh TeMH JociijkeHHs. JloOpe, 1o Bce Ouibiine (axiBiiB poO3yMIiIOTh,
o ait 3 aiarHo3oM PAC myske BiJIpI3HSIOTHCS OJIMH BiJ OAHOTO. PiBeHb PO3BUTKY,
MPOSIBU, TIPOTHO3 ajanTallii BIAPI3HATUMEThCA Bif OnHI€l nutuHu 10 1HIoi. 11[o6
Mpolec JONOMOTH JUTHHI OyB crhpaBlli €(EeKTHBHUM, BaXKIWBO TOCTABUTH
MpaBUJILHUHN Ta MAaKCUMAJIbHO KOHKPETHUH J1arHo3.

A oChb TYT 1 TOYMHAIOTECS MPobOsIeMu. Och KiJTbKa MPUKIIAJIIB KOHKPETHUX JTYMOK
BiJ (haxiBIIiB:

«bpakye 3HaHb PO MPaBWIbHY JIarHOCTUKY, HEMA€ 3HAHHS, K TU(epeHLIIoBaTh
oJIHE BiJl ojHOTOY». Bia nporo ¢axismi 1 myTtatots PAC 10 3 ananieto, To 3 CJIBI', TO
13 3I1P, a TO 1 30BCIM 13 TOPE3BICHOIO «HEBUXOBAHICTIO.

«IIlopa3y Taka ocChb TOIIYKOBa [IsUIbHICTH». bpakye TroTOBHX alropuUTMiB
J1arHOCTUKH Ta KOPEKIIli, opa3y el «BeJIOCUNen» JOBOJUTHCS BUHAXOIUTH 3aHOBO.

«Hemae BrieBHEHOCTI». A, OTKE, JOBOJUTHCS BIAMOBIISATHCS BIJT KJII€HTIB.

AHam3 mpamp 13 TeMU JOCHIDKSHHS CBIAYMTH MPO Te, IO IpobdiieMaTHKa
niarnoctuku PAC y aiteii Oyna npeAMeToM HayKOBUX IMOIIYKIB TAKUX aBTOPIB, sik H.
bazuma, M. lllepemer [1], O.Iarotina [2], FO. Kpukynenko [3], L
MapuenkoBcebkuid, [. MaprienkoBcbka [4], H. [Ipokomuyk [5], O. CemeHok, B.
Jpadenko [6] Ta 1HITHX.

3arnsiHeMO Yy 3akiiaj JOIKUIbHOI OCBITH? CTIIBKM AiTEH 1 KOXKEH 31 CBOIMU
0COOJIMBOCTSIMH, 1HAUBIAYaJTbHUMU PUCAMU 1, 3BUYANHO, TPYAHOUIAMHU.

[Tornsin MOCBIMYEHOrO BUXOBATENsl YM Jioromena ojpa3y 1IeHTU(IKYE THX
MaJTIOKIB, IKUM MOTPIOEH 0COOIMBUIA MIAX1/ Ta JorioMora npodecionanis. JliarHo3 mu
MOYEMO 1 HE 3HATH, aJPK€ B paMKaX 1HKJIIO3UBHOI OCBITH 0aThbKU MarOTh IMOBHE MIPABO
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MPUXOBATH 1110 1HGOPMAIIIIO HABITh B MeJaroriB. Asie GakT 3aIuIIacThcs (PaKkToM:
cepel 3BUYailHUX HOPMOTHIIOBUX JIITEH, sIKI OTPAIUIAIOTh HAa MPHUIOM /10 JIOTOMNEAy
310, Bce yacTille BUSBISIOTHCS JITH 3 JlarHO3aMH.

Oco0nuBYy CKIIQIHICTD AJIS JIOTOMEIIB MPEACTABISIIOTh JITH, 110 HE PO3MOBIISIIOTH,
i3 PAC. Hy sk TyT 3aiimMaTHCs 3aITyCKOM MOBJICHHS, SIKITIO TUTHHI HEMOXJIMBO HABITh
3a3UpHYTHU Y Bivi? SIK 3aIlikaBUTH MaJltOKa, IKUI HE ¥1e Ha KOHTaKT? SIk OyTH, KoM
npu copobi MpOBECTH 3aHATTS BiH JHIIE po3Kujae irpamku? Sk opranizyBatu
JTIarHOCTUYHUHN MPOCTIp AJIA TaKOi TUTUHU? A K BECTH 3aHSTTS y TPYIIl, JIe € IITH 3
PAC?

[udp 3a 2023 pik 11e HEMae, ajae TEHSHIIIS CIIOCTEPITaEThC MIJIKOM YiTKa: Oy/ie
npupict. Bee Ounbie piteit 13 PAC 3’ SBASATUMETHCSA B 3BUYAMHUX ITKOJIAX 1 AUTIIUX
cajJKkax, a I O3Hauae, 1Mo Oarato (axiBIiB 3ITKHYThCA 3 TPYAHOIIAMH, A0 SIKUX HE
TOTOBI.

A och imme Kiabka muadp.

75%. Takuii Bigcotok BunaakiB PAC cympoBOIXKYe€TbCS MOPYLIEHHSAMU
MOBJICHHEOTO PO3BHUTKY. Lle MOXyTh OyTH TpyAHOIII BCTAHOBJICHHS KOHTAKTy Ta
KOMYHIKaIlli, MOHOTOHHICTh TOBEIIHKOBUX YMHHUKIB, 3MP, amamis, exonanis,
IITAaMIIOBE MOBJICHHA, CIAOKUil HeBepOadbHUM (QyHKIIOHAN Ta 1H. BuxomuTs, 1o
KkokHii nutrHi 3 PAC notpiGeH rpaMOoTHUM J0rones.

73%. Jlume us KUIbKICTh ITEH OTpUMY€E HEOOX1IHY qonomMory joroneny. Hapasi
y Hailiid KpaiHi rocTpa HecTadya KBali(iKOBaHMX JIOTOMENIB, 3JaTHUX MPABUIHHO
mpaioBati Ta epexktuBHo nonomaratd aiTsaM i3 PAC. Cami nororneau BHU3HAIOTH:
KJIACUYH1 METOJIM HE JIoroMararoTh iM y po0oTi 3 aitbmu 3 PAC. [1oTpiOHi cy4acHi,
T€B1 METOJUKH JIJISL 3aITyCKy MOBJICHHS, JIJISl TIarHOCTHKHU Ta KOPEKIlii MOBJICHHEBUX
TpyAHOIIIB. BOI01F0TH HUMU OJTMHUIII.

34448. Crinbky, 1 HaBITH OUIbINE PI3HUX (DAXiBIIIB, K1 MPAMIOIOTH 3 TITHhMHU 13
PAC, roctpo notpeOyroTh NiJABULIEHHS KBaTi(iKarlii.

Sk noromnexy croctepiratu 3a qutuHOw 3 PAC?

VsBumo: Ha 3aHATTI y goroneaa nutuHa 3 PAC. CnpaBa 30BCIM HE J1aJIHA€THCA.
Mantok HisIKk He pearye Ha (axiBIls, ITHOPYE cnpoOH 3aBOJIOJITH HOro YyBaroro,
MOBEPTAETHCS CIMHOIO, HE JMBUTHCA Y BIYl, HE pearye Ha irpamkd. Buiitu Ha
BepOaibHY B3a€MOJII0 BUAAETHCSI HEMOKIIMBUM.

Ilo 3anumaersca soromeny? MapHO MpPOIOBKYBaTH CIPOOH, PHUUKYIOUU
3pobutn numie ripme? Jlatm auTuHiI Crokid 1 roBoputu 3 mamoro? Yu 30BCiM
BIJIMOBUTHCS BiJl pOOOTH, BU3HABIIN CBOE OE3CHILISA?

Uwu mpocTo crocTepiratu 3a TUTUHOIO?

Haityactime naiiedekTuBHIIMM MeTOOM aiarHocTuku niterd i3 PAC e came
cnocrepexxeHHs. [locBimuenuil (axiBenp Moxe 0arato ckasaTH BXKe M0 TOMY, SIK
MaJeHbKUN KIIEHT 3ax0IuTh 10 KaOiHery. OpjHak Jjoromen, sKUM He HaOyB
JOJATKOBUX HABHYOK 110710 poboTu 3 niThMu 3 PAC, 4acTo nmpocTo HE BOJIOIE UM
€()EKTUBHUM 1HCTPYMEHTOM.

Ocpb KiJIbKa MPaKTUYHUX PEKOMEHAAITIH.

Crnocrepiratu # npocTo TMBUTHUCH. [Iponiec coctepexkeHHss Oyay€eThCsl Ha OCHOBI
J1arHOCTUYHOI T1MOTE3H PO BapiaHT po3jady.
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{06 1o rimoTe3y copmyitoBaTH, TOTPIOHO peTesIbHO 310patu iH(opMaIlito Bijl
CIM’1: TOKJIagHA 1CTOPiS PO3BUTKY MalltOKa, HOTO 1HTEPECH, CEHCOPHI OCOOJIMBOCTI,
CKaprul Ta TPUBOTH OATHKIB.

Jly’e KOpUCHUMHU MOXYTh OyTH BiJjeoMaTepiaiiu, siki TOTOBI HalaTh OATHKH.

Jliist 6e3mocepeIHBOTO CIIOCTEPEKEHHS 33 JUTHHOIO MOTPIOHO OCOOTMBUM YHMHOM
Oprasi3yBaTH JiarHOCTHYHUHN MPOCTIp, IPOAyMaTH HAIOBHEHHS KaOlHETY.

[ToTpi6HO Mam’sITaTy, M0 IMTHUHI MOTPiOEH Yac AJs aJanTallii 10 HOBUX YMOB, JIO
HOBOT'O MICIIS.

VY pe3ynbTari 1arHOCTUKHU MTOYATKOBA TIIOTE3a MOKE 3MIHUTHUCS.

He meniie yBaru, HiXK TUTHHI, TpeOa mpuaiiutu 6arbkaMm. KoHCynbTyBaHHS CiM’1
€ Ay>K€ BaXXJIMBUM €TaNloM J1arHOCTUKH Ta Ma€, y TOMY YUCI, ICUXOTEPaANIeBTUUHUN
e(eKT.

Opnum 13 ocHoBHUX cuMnToMiB PAC, kpiM mopyIiieHb coliaabHOi B3a€MOJIIT Ta
MTOBEIIHKH, € MOBJICHHEB1 TPYTHOIIII.

3amycTUTH MOBJIEHHS Ta c(pOpMyBaTH MOBJIEHHEBI HaBWYKU y nutuHu 3 PAC
HEMPOCTO, 11€ CKIJIAHUN Ta OaraTorpaHHM Mpoliec.

[I{o6 BiH OyB crpaB/ii €(pEeKTUBHUM, KOPEKIIIIHI 3aHATTS MAIOTh:

- CTUMYJIIOBAaTH MO3KOBY aKTHBHICTh TUTHUHU;

- PO3BHMBATH BCl OpPraHu 4yTTs, JaBaTH PI3HOMAaHITHUN CEHCOPHUI JOCBI;

- TMOJIETIIIYBAaTH COPUUHSATTS HOBOI 1H(QOpMaIlli;

- COIIAJII3yBATU TUTUHY Y CYCHUIbCTBI;

- HIBEJIIOBATU arpeCUBHI NPOSIBY;

- CTUMYJIIOBATH 1HTEPEC 0 HABKOJIUITHBOTO CBITY Ta JIIOJICH;

- po3BUBaTH HeBepOATbLHE MOBJICHHS, arlapaT apTUKYJIALI1, MOBIICHHEBE TUXaHHSI.

Jlexonu s Takoi KOMIUIEKCHOI pOOOTH OJHOTO JIOTOleNla HEIOCTaTHBO, 1
MoTpiOHA JOMOMOTa KOMaH/IU CyMIXHUX (PaxiBIiB.

Sk BCTAHOBUTH KOHTAKT 13 1uTUHOIO 3 PAC?

Ocp peasibHHIA 1aJI0T 13 JUTUHOIO 3 MPAKTUKH JIOTOIE/A.

- Xnonuuk icth f16yko. o po6uts xmomunk?

- Tak.

- JluBuck: xnomyuk icts. 1o Bin po6uts? IcTh un mume?

- Tak.

Ocwmucnennst Hemae. Po3yminHs Hemae. BiimoBial Ha 3alUTaHHS HEMAE.

Konrtakty Hema!

[IpuuraN mpocTi. Y MaJCHBKOTO KIIE€HTA — PO3JIaJ] ayTUCTUYHOTO CIEKTpYy. Y
Joromneaa — MOBHE HEPO3YMIHHS TOTO, IK BCTAHOBUTH KOHTAKT 13 TAKOIO JUTHHOIO.

Bume omucanuii He Hairipmui Bumamok. TyT auTuHa Xouya O BiAMOBimae
(axiBIiro, xo4a Jiajor 1 HempoAyKTUBHUMN. YacTime Mu 6auuMo, 1110 Ha 3aHATTI JITH 3
PAC mpocTto BiBEpTarOThCS BiJ JIOTOMNEAa, ITHOPYIOTh OyIb-sKI CIpoOM 3aB’sA3aTh
pO3MOBY a00 ToOYaTH TPy, PO3KHUIAIOTH Irpamkd. SKIO AWUTHHA IO TOTO X HE
po3mosiisie (a cepen aitedt 13 PAC takux 6araTo), TO 3aBJIaHHSI CTa€ 1€ CKIQIHIIINM.
MoBieHHEBI TOPYIIEHHS B3arajl 3aBayKal0Th IUTHHI PO3YMITH THCTPYKIII.

[Ipo moganbIry KOpEKiiitHy poOOTy 1 TyMaTh HE IOBOJUTHCS: TIepe] JOTOIEI0M
HIOU CTOITh HeMlepebopHa CTiHA.
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PoGota 3 mitemu, siki MaroTh PAC, Bipi3HAETHCS BiJ pOOOTH 3 MITBbMHU IHIIHUX
HO30JIOT1H, 1 BU3HAYAETHCS CIIEU(DITYHUMHE €TalaMy Ta 3aBIaHHIMU:

1. Mu 3BukIH, MO poOOTa MOYMHAETHCS 3 MIArHOCTUKH IUTHHH: MPOBEACHHS
TeCTyBaHHs, MPo0, 3aB/IaHb, ajlie 3 AyTUYHOIO JTUTHHOIO MOPSIOK JIEII0 3MIHIOETHCS.
Tyr mMm po3noumHaeMo poOOTYy 3 BCTAHOBJICHHS KOHTAaKTy Ta HAJAroKyEMO
criBmpaifto. Cam KOHTaKT MMOYMHAETHCS 3 IHTEPECY TUTHUHU JI0 TOTO, 10 BiOYBAETHCS.

2. Poborta 3 miteMmu, siki MatoTb PAC, TakoX BUMarae miJiroTOBYOTO €TaIry, 10
nepeadavyae BceOIYHE BUBYEHHS OCOOJMBOCTEH MUTHHH, i1 CHJIBHMX CTOPIH Ta
nedIuUTIB, IHTEPECIB Ta CTPaxiB.

3. OcHOBHE 3aBJaHHS PO3BUTKY AYTHYHOI JUTHHU — MAaKCHUMAaJIbHO IIBUJIKO
coliajizyBaTu 1i B CEpeJOBHUIN OMHOMITKIB. JKojeH, HaBITh HaWMIpPEKpPaCHIIINMA
(daxiBerb, 3MOXKE 3aMIHUTH AUTHHI JUTSIYE CepeAoBHINE, J¢ (POpMyrOThCs Ta
BJIOCKOHATIOIOTHCSI HABUYKHM CaMOPETYJIAIii, B3a€MOJii, BIJICTOIOBaHHS KOPIOHIB,
IHIIIATUBY TOIIIO.

TakuM YMHOM, HAITPUKIHII T€3 MU MOXKEMO J1WTH BUCHOBKY IPO T€, 110 SKICHA Ta
rpamMoTHa AudepeHIiiiHa J1IarHOCTUKA JI03BOJIUTH A0NOMOIrTH AuTHHI 3 PAC BUsiBUTH
MOpYY MPUCYTHICTh 1HIIOIO Ta KBaJi(PiKyBaTH HOro HE SIK MOTEHU1HHY HEOe3MNeKy, a
AK IIKaBOrO CHIBpPOOITHHKA Ta CIIBPO3MOBHHMKA; Y MEXaxX MPEIMETHOI IISIIbHOCTI
(dbopmyBaTH collagbHy B3a€EMOJII0 Ta MPOrPAMYBAaHHS MOBEIIHKY; K YEpE3 Ty Camy
TISUTbHICTh, OMOCEPEIKOBaHY PEIMETAMHU, BKIIFOUUTH JUTUHY Y B3AEMOIIIO 3 IHIIUMH
JTITBMH 1 TaTH MOKJIUBICTh BITUYTH ce0e aBTOPOM TOIii.

Cnucok Jgireparypu:

1. bazuma, H. B., & Illepemer, M. K. (2019). o npobGiemu miarHOCTUKH
KoMyHiKatuBHOI moBeminku maitei 3 PAC. Kopexuyiiina nedacocixa. Haykosuii
yaconuc, 37, 5-11.

2. Imrorina, O. B. (2023). OcHOBHI 3acajy CTBOPEHHS METOJMKH «KOMIUIEKCHA
JIarHOCTHKA PO3BUTKY Ta BU3HAYEHHS PU3UKY PO3JIAJiB ayTHCTHYHOTO CIIEKTpa Y
mitedr 1, 5-6 pokiB «KIDD» B enexkrpoHHOMY BUIISAl. Haykosuu eicHuk
Yorczcopoocvkoeo nayionanvnozo ynieepcumemy. Cepis: Ilcuxonoeis, 4, 69-76.

3. Kpukynenko, FO. O. (2020). Teopetnunuii aHaii3 A0CHiKEHHS MOBJICHHEBUX
0COOJIMBOCTEN y pa3l ayTUCTUYHUX MOPYIIEHb y AITEH JOLIKUIBHOTO BIKY. 30ipHUK
Haykosux npays «lledacociuni naykuy, 93, 128-132.

4. MapuenkoBcrkuii, [. A., & MapuenkoBceka, [. 1. (2018). Posznanu
ayTUCTUYHOTO CIEKTpa: (PaKTOpH PHU3BHKY, OCOOJMBOCTI JIaTHOCTHKW W Tepamnii.
Miscnapoonuti nesponoeiynuti scypHan, 4, 75-83.

5. Tlpokomuyk, H. (2021). Ocob6nuBocTi mudepeHIiiHol 11arHOCTUKA JITeH 13
pO37aI0M ayTHYHOTO criekTpa. Moaoouti euenuti, 11 (99), 15-18.

6. Cemenmok, O., & [pauenko, B. (2023). Oco6auBOCTI IICUXOIIarHOCTUKH JIITCH
mostoammoro mkiibHOTO BiKy 3 PAC. Haykosi npayi Midxcpezionanvhoi Axademii
ynpaeninus nepconanom. Ilcuxonoeis, 2 (58), 37-43.
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BUBYEHHSA BIVIbHUX TA 3I'ACAIOYUX KOJIUBAHDb
HA IMTPUKJIAJAI KOJIUBAJIBHOI'O KOHTYPY

Kopnesa Haragis MukoJiaiBHa,

KaHauAaT (Pi3uKo — MaTeMaTHYHUX HayK,

noueHT Kadenpu Hizuku

HarmionansHoro yHiBepcutety «OjecbKa MOTITEXHIKa)

AnucumoB Bosiogumup OsiekcanapoBuy,
KaHIUAAT TeXHIYHUX HayK,

noueHT kKadeapu Hizuku

HanionansHoro yHiBepcutety «Oecbka MOJITEXHIK»

bornanosa Ojena HaijniBHa,
acucTeHT Kadenpu Gpi3uku
HamionansHoro yHiBepcutety « Oecbka MoJIITEXHIKa»

Mro04enko Muxaino €ppemoBuy,

KAaH/IUJAT TEXHIYHUX HayK,

JoLeHT Kadeapu Gpizuku

HamionanbsHoro yHiBepcutety «Oecbka MOTITEXHIKa»

[IpeacraBieni Te3W MPUCBAYEHI JOCIHIY MOKIMBOCTI MPOBEACHHS (I3UMYHOIO
€KCIIEPUMEHTY 3 BUKOPUCTAHHSIM MOJEIIOBaHHA 1a00paTOpHUX POOIT 3 Kypcy (Pi3uKH.
I{st MeToauka 103BOJIsIE€ 3700yBavyaM BHINOI OCBITH BUKOHYBATH Ja00OpaTOpHI poOOTH
B Oynb KoMy Miclli 1 B Oynb akuil yac. Bukopuctans iHGopMaIiiiHuX TEXHOJIOT1H
Jla€ 3MOTY JIETKO 3MIHIOBATH TOYATKOBI JaH1 1 XapaKTepUCTUKH eKcrepuMeHTy. Lle
cpusie OUIBII  JOCKOHAIOMY pO3yMiHHIO Gi3M4HMX 3akoHiB. Jlo mepeBar
JTUCTAHIIINHOTO HaBYaHHS TaKOX BIIHOCHUTHCS JIOCTYIHICTh HABYAJILHUX MaTepialiB,
MOOUIbHICTh, HABUAHHS Y O€3MEYHNX YMOBAX, 1HIMBIAyaIbHUH miaxia. Bukopucranus
MOJICIIIOBAaHHS JTA0OpaTOPHUX POOIT, MOOUTRHUX JOJATKIB Ta OHJIAWH-TIATHOPMHU
HaJla€ MOXKJIMBICTh 3700yBauaM BHIIOI  OCBITH B3aEMOJISITH 3 HaBUYAJIbHUM
MarepiajioM B IHTEPAKTMBHOMY BUIJIAl, IO 3HAYHO MIJBHUILYE PIBEHb IX
3aI[1KaBJICHOCTI Ta MOTUBAI[l] 7O HaBYaHHA.

B npuBeneHux Te3ax MoOKa3aHO MOJEIIOBAHHS JJA00paTOpHOi poOOTH «BuBUEHHS
BUTPHUX Ta 3racalouMx KOJMBaHb Ha TMPHUKJIAAI KOJWUBAJHHOTO KOHTYPY».
BukopHCTOBYIOTHCSI KOMIT FOTEPHI CUMYJIALII, sIKI OEpyTh 32 OCHOBY MOJIEIIOBAHHS
¢biBuuHUX mporeciB. Jlaml mpuBeneHI TEOPETUYHHM Marepian mjig 1€l poOoTu i
MPaKTUYHI BIIPaBHU, K1 MO’KHA BUKOHATH B BIPTyalbHIN JabopaTopii.

Teopernynuii BeTyn
1). Po3risiHeMO BiJibHMI KOJIMBAJIbHUI KOHTYP (puc. 1).
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1

»
' o

q
c ———
-q

Puc. 1.[4]

3anumemo Apyruit 3akoH Kipxroda s 11boro KoJIMBaJIbHOTO KOHTYDA.

¢ = & (1)

1ie g- 3apsj] Ha oOKJIaJKax KOHJIEHCATOpa, C-€EMHICTh KOHJIEHCATOPa,

dl o ) . )
& = —L i €JICKTPOpYILIIHA CUJIa CAaMOIHAYKIi, [ -1HIyKTUBHICTH
. . dq ..
coneHoina. CTpyM B KOHTYp1 [ = pvd Toni piBHiHHA (1) mepenumeThCs:
d’q |, q
“14L=0 2
dt? cL ( )

Bupa3 (2) cniBnagae 3 piBHSIHHSAM HE3TACcalOUMX BJIACHUX KOJIMBaHb IPU YMOBI,
110 BJIACHA LMKJIIYHA YaCTOTA €J€KTPOMATHITHUX KOJIMBAaHb y BUIBHOMY

KOJIMBAaJIbHOMY KOHTYpI
1
3)

w =
0 LC

Takum YMHOM, Y BUTbHOMY KOJIMBJIBHOMY KOHTYPI1 3/11iCHIOIOTHCS BJIACHI

rapMOHIYH1 KOJIMBAHHS 3 EP100M
4

T =2nVLC

Ie - dopmyna Tomcona.
3aps Ha OOKJIaKaxX KOHJEHCATOPY 3MIHIOETHCS 3T1HO 3 TAPMOHIYHUM 3aKOHOM:

q = qo cos(wt — @)

2). Po3risiHeMO KOJIMBAJBHUNA KOHTYP, B AKOMY 31ilICHIOIOTHCS 3racarw4i

KOJINBaHHA (puc.2)
3aracaHHsM KOJIMBaHb 3BEThCSl MOCTYIOBE 3MEHIIECHHS aMIUIUTYAU KOJIMBaHb

IPOTATOM 4acy, 0OyMOBJIEHE BTPATOO €HEPrli KOJIMBAIBHOK CUCTEMOIO.

Po3risiHeMo enekTpoMarHiTHI KOJIMBaHHS y KOHTYpI1, KU MICTUTh aKTUBHUIM
omip R, conenoin 3 inmyktuBHocTIO L 1 KOHAeHCaTOp emHOCTI C (puc.2).
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1

Puc. 2. [4]
3anuiemMo It IbOTO KOHTypa Ipyruii 3akoH Kipxroda:
Uc +Ur = &y (5)

ne U.- nanpyra Ha koHaeHcatopl, Ur- cnaja Hanpyru Ha akTUBHOMY onopl, &g;- EPC
camoinaykiii. [limcTaBnsitoun BIAMOBIAHI 3HaYEHHS BKa3aHUX BEJIMYUH, PIBHIHHS (5)
NEePETUILIEThCS:

q _dq d*q
4+ RL=—]—
C+ dt dt?
d?q = Rdgq 1
Tt tad=0 (6)

R .. 1 .
Z = 6-KO€(1)1H1€HT 3araCaHH, a)g = a- OUKIII9YHA 94aCTOTa BJIACHHUX HE3araCcarodux

KoJIuBaHb. PIBHSHHS (6) MOKHA HAIUCATH JJII CTPYMY:

d?1

265+ Wil =0 (7)

Bunno, mo piBHsiHHA (5), (6), (7) MaTeMaTUYHO 11eHTHYHI. TOMY pO3B’s3yBaTH MOKHA
OyIb siKe 3 HUX, Hanpukiaa, piBHAHHA (7). LLlykaTu pitieHHs bOro piBHIHHS OyaAeMO
y BUTJISIL:

I = Iye % cos(wt + @) (8)
% = —81,e %t cos(wt + ¢)- wlye % sin(wt + @)
’l _ o st ~5t g 27 -6t
proi 54Iye™°t cos(wt + @) + 2wdlye™°" sin(wt + @) — w?lje~°" cos(wt + @)

[TimcTaBUMO OTpUMaHi BUPA3M JJIS MIEPIIOI 1 APYToi MOXiAHUX B piBHIHHS (7):

e 91, [6% cos(wt + @) + 2wd sin(wt + @) — w? cos(wt + @) — 252 cos(wt + @)
— 2w sin(wt + @) + w3 cos(wt + )] =0

[IpuBenemo no1i0HI YIeHHU 1 PO3IIITUMO Ha:
e 91, cos(wt + @)
w3 —w?—62=0

w =/ wE — §2 9)
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[le — nuKITiYHA YacTOTA 3aracaroyux KoJvuBaHb. Takum YMHOM, pIBHSHHS (8) €
piteHHaM Bupasy (7) MpH HUKIIYHIN YacTOTI 3aracaloynx KOJIUBaHb (9).

[Ipu w3 > §2 3a1exHICTh CTPYMY Bijl 4acy € NepioJIMYHOI0 HErapMOHIYHOIO
dbyukIiero ( puc. 3):

Ipu w3 < §2 rpadik 3aneKHOCTI CTPYMy Bijl 4acy cTae anepioguuHuM (puc. 4,
KpuBi | uu 2).
X

A

- ;:<:
>

(2)

Puc.4. [4]

[Tpu § = w, mepioa KOIMBaHb MPSIMYE 10 HECKIHYEHHOCTI.

Takum ynHOM, MpU 3pocTaHHi kKoeddirieHTa 3aracaHHs IEPio]] 3aracalounux
KOJINBaHb 301JIBITYETHCS .

OCHOBHI XapaKTEePUCTUKHU 3aracal04uX KOJIUBAHb:

1). JlekpeMeHT — BiTHOIIIEHHS IBOX MOCTIJOBHUX (Yepe3 MePioj]) MAaKCUMAITbHUX
BIIXHJIEHD B OIUH OIK :

It) _ et s
[(t4T) ~ Ipe~8@+T) € (10)
2). Jlorapu¢mMivHUI e KPEMEHT:
A=Ine®l = 6T == =~ (11)

ne N - 4HCII0 KOJIMBaHb, IPOTATOM SKUX AMIUIATYAAa 3MEHIIY€ETHCS B € pas.
[TpoMikok dYacy 7, HNpOTArOM SIKOTO aMIUIMTyJAa  3aracalouux KOJMBaHb
3MEHIIYETHCS B € pa3, 3BEThCSA YaCOM peJsIaKkcalil.
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3). loOpPOTHICTIO KOJMBAJBHOI CHCTEMM 3BEThCs Oe3po3MipHa BennurHa Q, sika
JOpIBHIOE AOOYTKY 27 Ha BiIHOIIEHHS eHeprii W(t)  KOJMBaJIbHOI CUCTEMH B
JOBUIbHUN MOMEHT Yacy t 10 3MEHILIEHHS 111€1 eHeprii 3a MPOMDKOK Jacy Biat no t+T,
TOOTO 3a OJTMH YMOBHHI MEPioJ1 3aracarounx KOJTHBAHb.

w(t
Q=2m W(t)—V(I/zt+T) (12)
Tomy, 1110 eHeprist KOTUBAIBHOI CUCTEMH € TIPOMOPIIHHOIO KBAAPATy aMILTUTY U

KOJIMBaHb , TO:
13e~26t 21 21

Ige_28t—lg€_28(t+T)_1—€_28T = 1—e—2A (13)

Q =2m

[Tpu Manux 3HaUEHHSAX JOorapuPMidHOTO AekpeMenTa AK 1:
e ~1-24

[Ipu 11poMy TOOPOTHICTH KOJIMBAIBHOI CUCTEMHU OyJi€ TOPIBHIOBATH
s

Q=7 (14)
ToMmy, MmO 0OpU MalIUX 3HAYEHHSAX JIOTApU(PMIYHOIO JEKpEMEHTa Nepioj

3aTyXxalo4yux KOJMBaHb MPSMYE 0 3HAYEHHS Nepi0Jia BIACHUX KoiuBaHb T, — T, TO:

_ T _ %
Q_A 85T, 26 (15)

ExcnepuMeHTaIbHA YaCTHHA

B po0oTi BUKOPHUCTOBYETHCS BIpTyalibHa JabopaTopis, Ne 3/100yBaudl OCBITH
MOKYTb 30MpaTH €JIEKTPUYHI JJAHIIOTY 1 BUMIPIOBATH BIANOBIAHI (D13UYHI BEJIMYMHU.

B po0oTi mpomoHyrOThCA [ BUKOHAHHS TPU BIPABH, KOXKHA 3 SKUX Mae
noApiOHIN X1 1 1 TAONUI 1J1 3aHECEHHSI €KCTIEPUMEHTAIBHUX TAaHUX 1 PE3YJIbTaTIB
00YHUCIIEHHS.

B nepuuiii BripaBi MpOBOAUTHCA JOCIHIIKEHHS KOJUBAaHb B BUIBHOMY KOJUBaJIb-
HOMY KOHTYP1.3/100yBaui OCBITH 30MpaIOTh €IEKTPUYHHUH JIAHLIIOT, SIK OKa3aHO Ha
puc.S.

228, ~, ~
i \
'
/

S w5

Puc.5. [5]

Po3paxoByrOThCSl 3HaUYE€HHS BJIACHOI KOJIOBOi YaCTOTH Wy 1 BJIacHOTO mepioay Ty
JUTSI TAPMOHIYHUX KOJIMBAHb B KOHTYpI. st IbOTO BUKOPUCTOBYIOTHCS hopmyiu (3) 1
(4) 3 teopermunoro Bcrymy. Ilpu cramomy 3HaueHHI eMHOCTI C KOHJIEHCATOPY
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3MIHIOETBCSI 5 pa3iB 3HAYCHHS IHAYKTHUBHOCTI KOTYIIKU. JIJI1 KOKHOTO 3HAYCHHS
1HAYKTUBHOCTI 3aMTUCYIOTh AMILTUTYIU CHIIU CTPYMY.

Hamni 6ynyroTs rpadiku 3anexxnocTi [=f(t) 11 ogHoro nepioay ams m’ ATy 3HaYCHb
IHAYKTUBHOCTI 3rimHO 3 Qopmynoro (16) 1 rpadix 3anexHOCTI MEpiogy Bif
iaykTuBHOCTI T=1(L).

I = I, sin(wyt) (16)

B npyriii BopaBi Tpeba mepeBIpUTH 3aKOH 30€peKeHHSI €Heprii Ui BLIBHOTO
KOJIMBAJILHOTO KOHTYPY.

Po3paxoByroThCs MakcUMaiibH1 3HAUEHHS €HEPrii eIeKTPUYHOr0 1 MarHiTHOTO MOJIiB
B KOJIUBAJIbHOMY KOHTYP1 3T1IHO /10 (hOpMYII:

ng
Wmpax = 7
CU&
Wemax = T

BukopucroByroun GpopMyiu 11t HANpyry Ha KOHJIGHCATOP1 1 CUJIU CTPYMY B KOTYIIIII
1HTyKTUBHOCTI,

21
U = Uycos(wyt) =U, cos (T_ t>
0
I = I, sin(wyt) =1, sin (ZT—n t),
0

PO3paxoBYIOThCS 3HAYCHHS €JIEKTPUYHOI 1 MArHITHOI €HEprii B IEBHI MOMEHTH 4acy:
Ll§ ., (2m
W,, = —sin“ |{—t

2 T,
CU;¢  (2m
VVe = TCOS (T—O t)

Jami tTpeba noOynyBatu rpadiku 3anexxnocti W, 1 W, Bix yacy.

Tperiit qocnia npucBsidyeH 3racaroyuM KoiuBaHHSM B RCL konuBaibHOMY
KOHTYI.

3100yBaul OCBITH 30MPalOTh CJICKTPUUHUMN JIAHIIIOT, SIK MTOKa3aHO Ha PUC.6.

Puc.6. [5]
B 1iif BrpaBi 3Hax014Th 3HAYSHHS JIOTapU(PMIYHOTO TEKpeMEeHTy A :
A= Zln—2— (17)

n Ip1+n)
Po3paxoByroTh 3HaUEHHS KOJOBOI YACTOTH Wirae 1 IEPIOAY Typge VTSI 3TACAFOUHX
KOJIUBaHb B KOHTYPIi 3T1AHO 10 OpPMYII:
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R 2T
—=§ Warae = A/ W& — 62 Torae = —
2L b 3rac 0 ’ 3rac Warac

Jlani po3paxoByIOTh 3HAUEHHS JTOOPOTHOCTI KOHTYpY 3rigHO 3 Qopmymown (13).
3anucyroTh 3aJeKHICTh CHUIH CTPYMY BiJ 9acy IUIsl KOHTYPY SIKUH pO3TIISIA€ThCS,
3rigHo 3 hopmydoro (18) :

I = I,e=% cos(W,uct) (18)

bynyrots rpadik 3amexuocti [=f(t) qys 3-4 mepioaiB 3rigHO 3 i€ GOPMYIIOH0.

[Ipn BukoHaHHI wi€i poOOTH 3700yBaudi OCBITU MOXYTh CaMOCTIMHO 30HpaTh
CJIEKTPUYHI CXeMH, OOUpPATH 3HAYCHHS €MHOCTI, IHAYKTUBHOCTI 1 OMIOPY MPHIIAJIiB B
CJICKTPUYHMX JIAHLIOTaX, M0 HAJAa€ MOXJMBICTh B3a€EMOJIATH 3 HABYAIBHUM
MaTepiajioM B IHTEPAKTUBHOMY BUTJISAII.

Cnucok Jgireparypu

1. BonoBuk I1.M. ®i3uka nis yHiBepeureti.- Kuis. IPITIHbD: Tlepyn, 2005. 860 c.

2. [Moci6uuk mist 3100yBauiB ocBiTH [T «Enexkrpuka i marnetusm» H.M. Kophega,
M.€. Jlro6uenko — Oneca, Harionanbuuii yHiBepcuteT «Oechka nomirexHikan-2024,
100 crop.

3. Tlocionuk mmst 3xa00yBauiB ocBith IT «Electricity and magnetisvy H.M.
KopneBa, M.€. J[lrobuenko — Opeca, HaumionansHuii yHiBepcuter «Oaecbka
nomitTexHikay - 2024, 102 ctop.

4. TlociOnuk ansa 3000yBauiB ocBiTH [T «KonuBanns Ta xsuii.» H.M. KopHega, -
Opeca- HamionaneHuii yHiBepcuTeT « Onecbka nomitexHika»n-2024, 51 crop

5. https://phet.colorado.edu/sims/html/circuit-construction-kit-ac/latest/circuit-
construction-kit-ac_all.html?locale=uk
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IHTEI'PAIIIA VR Y STEM-OCBITY UEPE3 IT'POBI
METOJIU: JUJAKTUYHI MOXKJINBOCTI TA
OBMEKEHHSA

Ilerponrok Bagum Bagumosuy,
3100yBad IPyroro piBHS BUIIOI OCBITH
Jlyrancekuil HaIlloHaILHUM YHIBepcuTeT iIMeH1 Tapaca IlleBueHka

Ko3y0 I'asimna OuiekcanapiBHa,
KaHJUIaT TEXHIYHUX HAYK, TOIICHT
Jlyrancekuit HarioHanbHUM yHiBepcuteT iMeH1 Tapaca IlleBuenka, Ykpaina

Cyuachuit eran po3Butky STEM-ocBiTi (science, technology, engineering,
mathematics) xapakTepu3yeThCs IEPEX0JIOM BiJl PEIIPOYKTUBHUX MO/IEJICH HaBUaHHS
70 JTISUTTBHICHUX, JTOCIIAHUIIKO-OPIEHTOBAHUX Ta 1HTEPAKTHUBHUX MIAXOIB. Y IILOMY
KOHTEKCT1 0COOJIMBOI aKTyaJIbHOCTI HaOyBa€ BIPOBAKEHHS ITUGPOBUX TEXHOJIOTIH,
3IaTHUX 3a0€3MeYUTH HAOYHICTb, MOJICITIOBAHHS CKJIAIHUX MPOIECIB Ta aKTUBHE
3aJTy4eHHS 3/100yBaviB OCBITH 0 HaBUAJIbHOI A1sIbHOCTL. OTHIEIO 3 TAKUX TEXHOJIOT1H
€ BipTyanbHa peasibHICTh (VR), sika y o€ JHaHH1 3 ITPOBUMH METOJaMU Ta €JIEMEHTaMU
reiMidikallii BiAIKpUBAa€ HOB1 AMAAKTUYHI MOXKIUBOCTI 11 STEM-nuciuriiy.

VR-TexHonOrii 103BOJSAIOTh CTBOPIOBATH IMEPCUBHI HABYAJIbHI CEpEIOBHUIIA, Y
AKUX YYHI MOXYTb JOCHIIP)KYBaTH a0CTpaKkTHI a00 BaKKOJOCTYIIHI 00’ €KTH Ta MPOLIECH
y (hopMi IHTEPAKTUBHUX CUMYJIAIINA. K 3a3HA4Ya€ThCS B CyYaCHHUX JOCHIIKEHHSX,
reiimi(ikanis B OCBITHbOMY MPOILECI MIJIBUILYE PIBEHb MOTHUBALIli, 3a7TyY€HOCTI Ta
HaBYAJIIBHUX JIOCATHEHb 3700yBadiB OCBITH, OCOOJMBO B yMOBaxX HHM(POBOTO Ta
smimranoro HaBuaHHs [1; 2]. [loegnanns VR 13 reiimidikoBaHUMU CIEHAPIsIMU €
JIOTIYHUM KPOKOM y PO3BUTKY 1HHOBAIlIHUX OCBITHIX MpakTuK y STEM-ramys3i.

Metoro poboTH € aHam3 TUAAKTHYHUX MOKIMBOCTEH Ta OOMEKEHb 1HTerparii
TEXHOJIOT1M BipTyanbHOi peanbHOCTI y STEM-0CBiTY 3 BUKOPHUCTaHHSIM ITPOBUX
METOJIB 1 TrehMidikallii, a TakoX BHU3HAYCHHS IEJAroriyHO JOLUIBHHUX YMOB iX
e(eKTUBHOTO BITPOBA/KEHHSI B OCBITHIH MpoIec.

BipryanbHa peanbHICTh Y HaBYaHHI PO3IIISAAETHCS K TEXHOJIOT IS, 1110 3a0e3euye
e(eKT IMEPCUBHOCTI — TCHUXOJIOTIYHOIO BIUYTTS MPUCYTHOCTI Y 3MOJIETLOBAHOMY
cepenoBuili. Came IMEPCHUBHICTh € KIIOYOBOIO JIUJIAKTUYHOIO TIepeBaroro VR,
OCKIJIbKM CIIPHUSi€ TJIMONIOMY PO3YMIHHIO HaBYaJIbHOIO MaTepiay Ta (OopMyBaHHIO
CTIMKUX KOTHITUBHUX 3B’ s13KIB. Y STEM-0cCBITI I1e 0COOJIMBO BaXKJIUBO JJI1 BUBUCHHS
CKJIQJIHUX TIPOCTOPOBUX, TUHAMIYHUX 200 MIKPOCKOMIYHUX MPOLECIB, SIKI BaKKO ab0
HEMOKJIMBO BIITBOPUTH Y TPAJAMIIIITHOMY HAaBYAJILHOMY CEPEIOBHIII.

['efimiikarisi, y CBOIO 4epry, BUKOHy€ MOTHBAIlIIIHY Ta PEryJIsTUBHY (DyHKLIT,
TpaHC(HOPMYIOUYM HaBYAJbHI 3aBJAHHS y TOCIIJOBHICTH ITPOBHX MICiil, pIBHIB a0o
BHKJIWKIB. BukopucTanHs 0aiiB, 3HaYKiB, pEHTHHTIB, CFOXKETHUX JIIHIN 1 3MarajabHUX
€JIEMEHTIB CIIPUsi€ aKTUBI3AIli1 M13HABAJIBHOI AISUTHHOCTI Ta (JOPMYBAHHIO BHYTPIIIHBOT
MoTuBarii 10 HaB4yaHHs [1]. YV moegnanHi 3 VR relimidikaris 103BOJISIE HE JHIIIE
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yTpUMYyBaTU YyBary y4HIB, a W CHpPSAMOBYBaTH iXHIO [ISUIBHICTH BIJAMOBIIHO 10
HaBUYAJbHUX IIUJICH.

OpHi€ro 3 KITIOYOBUX JUIAKTHYHUX MOXJIMBOCcTeH VR € MomemoBaHHS
HaBUYAJBHUX CUTYAIlil, 0 BUXOAATH 3a MEXI1 TPaJAMIIIHOTO Kiacy abo maboparopii.
3okpema, mnatdopmu Labster Ta MEL Science HamaroTh MOXJIHBICTh BUKOHYBAaTH
BIpTyaJbHI €KCIIEPUMEHTH 3 XiMii, 010J10Tii Ta (i3UKK y O€3MeYHOMY CEpEAOBHILI, 1110
€ 0COOJIMBO aKTyaJIbHUM JUISI 3aKJIa/11B OCBITH 3 0OMEXEHOI0 MaTepiaibHO-TEXHIYHOIO
06azoro [3; 4]. Taki cumMynsIii JO3BOJISIIOTH YYHSIM 0araTopa3oBO IOBTOPIOBATU
€KCIIEpUMEHTH, aHATI3yBaTHU MOMUJIKU Ta OTPUMYBATH MUTTEBUIN 3BOPOTHHI 3B’ A30K.

VR Takox cnpuse peanizaiii MibkauciuiuiiHapHoro miaxoay B STEM-ocBiTi.
HapuanbHi creHapii MOXYThb TMO€IHYBAaTH €JIEMEHTH MaTeMAaTHKH, (I3UKH,
iH(popMaTHKU Ta €KOJIOTii B paMKaxX €JWHOTO IrPOBOrO 3aBJaHHSA ab0 MPOEKTY, IO
BIJINOBIJIa€ CyYaCHUM BHMOTaM KOMIIETeHTHICHOro HaB4aHHs [5]. Kpim Toro, VR-
CEpellOBUIIIA CTUMYJIOIOTh PO3BUTOK JOCHIJHUIBKUX HABUYOK, KPUTHYHOTO
MUCJICHHS Ta BMIHHSI PAITIOBATH 3 MOJCIISIMHA W CUMYJISITiSIMH.

[lonpu 3HauHMl AUAAKTHYHUN noreHuian, iHterpauis VR y STEM-ocsity
CYIPOBOJI)KYETHCS HU3KOIO OOMEXeHb. OJIHHUM 13 KIIOYOBUX YMHHUKIB € BUCOKA
BapTICTh amapaTHOTO0 Ta TMPOTPaAMHOrO 3a0E3MEYeHHs, M0 YCKIAJIHIOE MAacoOBe
BIpOBaKeHHs VR y 3aknamax 3arajibHOi cepeqHboi OCBITU. He MEHII BaKIIMBUMH €
MEJAroriydl BUKJIMKWA, 30KpEMa HEIOCTaTHIM pIBEHb IMIJTOTOBKM BYMTEIIB [0
BUKOpUCTaHHA VR-TexHOJOTi Ta BIJCYTHICTh CHCTEMATU30BAHUX METOJIUYHUX
pEeKOMEHAIiH.

OxpeMy npo0sieMy CTaHOBUTHh PU3UK KOTHITUBHOIO NMEPEHABAHTAXKEHHS YUHIB Y
HaJIMIPHO HAaCHYCHMX IMEPCUBHHMX CepeloBHMINAaX. be3 4YiTKO BHU3HAYCHUX
TUIAKTHYHUX IUIeH 1 ciieHapiiB VR Moke mepeTBOprOBaTHCS Ha pO3BaKaJIbHUMN, a HE
HaBUYaJbHUN 1HCTPYMEHT. JOAaTKOBUM CTPUMYBaJIbHUM UYHUHHUKOM € OOMEXeHa
KUIBKICTh YKPaiHOMOBHOTO VR-KOHTEHTY, aJaiTOBAHOI'O JI0 HAI[IOHAJIbBHUX OCBITHIX
CTaHAApTIB.

HaykoBa HOBM3Ha poOOTH MOJSAraE B KOMIUIEKCHOMY aHaji3i iHTerpamii VR 1
reimidikariii came B koHTeKCTI STEM-0CBITH 3 MO3UIIINA AMIAKTAYHOT JOIIJIBHOCTI, a
HE JIMIIE TEXHOJOTTYHUX MOKIUBOCTEH. Y poOOTI OOIpYHTOBAHO, MO €()hEKTUBHICTD
VR y HaBuyaHHI BHM3HAYa€eThCs HE pPIBHEM IMEPCUBHOCTI fK TakKoi, a SKICTIO
MEJaroriyHoro  CHEHapitd Ta IrpoBOi  CTPYKTYPHM HaBUYaJIbHOI  JISUIBHOCTI.
3anponoHoBaHo po3rianatd  VR-relimidikaiiito gK 1HCTpYMEHT (QopMyBaHHSA
MikauciuroriHapanx  STEM-koMrieTeHTHOCTEH, a HE OKpeMy 1HHOBAIlliHY
TEXHOJIOTIO.

[aTerpartis TexHosorii BipTyansHOi peanbHOcTi y STEM-0CBITY B mO€nHaHHI 3
IrPOBUMH METOAaMHU Ta reimidikaliero BIIKpUBAE 3HAYHI JUAAKTHYHI MOYKIUBOCTI
JUTS TI1IBUILICHHS MOTHBAIII1, HAOYHOCTI Ta MPAKTUIHOI CIIPSIMOBAHOCTI HaB4aHHSA. VR
JI03BOJISIE MOJICTIIOBATH CKJIQ/IHI MPOIIECH, 3a0e3edye iIMepCUBHUHN TOCBIA Ta CIpHsIE
(hopMyBaHHIO JOCTIAHUIBKUX 1 MDKIMCHMIUTIHAPDHUX HABUYOK Y4HIB. BojHouac
e(eKTUBHE BIPOBAKEHHS TaKUX TEXHOJIOTIM MmoTpedye METOAMYHOI MiATOTOBKU
MeJaroriB, noeranHoi iHTerpauli VR-3aHATH y HaBuYajgbHI MPOrpaMH Ta PO3BUTKY
SKICHOTO, JIOKaJTi30BaHOTO OCBITHHOTO KOHTEHTYy. llepcrneKkTuBH TOJANBIINX
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JOCIIDKeHb TOB’si3aH1 3 PO3poOKOoI0 memaroriyHux mojeneid VR-reiimidikarii ta
EMITIPUYHOIO OIIHKOIO 1X BIUTMBY Ha pe3ynbTate HaB4aHHs y STEM-gucrumiinax.
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AHTJIACBKA MOBA ITPO®ECIMHOT' O
CIIPSIMYBAHHS IK THCTPYMEHT ®OPMYBAHHSA
AKAJIEMIYHOI TA NPO®ECIMHOI MOBIJIBHOCTI

CTYJEHTIB

IIninaeBa Terssna BosoaumupiBHa,
Kanguaar negarorivyHuxX HayK, TOIICHT
XapkiBchbKUM HarlioHaNbHUN yHIBepcuTeT iM. B.H.Kapasina

CyuacHi mpotiecu riao0aizailii Ta iHTerpaiii y cdepi BUIOT OCBITH 3yMOBIIOIOTh
3pOCTaHHS BUMOT JI0 PIBHA akaJeMiuHoi Ta mpodeciiiHoi MOOUTFHOCTI MaiOyTHIX
(axiBuiB. MOOUIBHICTh PO3TISIAETHCS K 3AATHICTh 3100yBaviB OCBITU €()EKTHBHO
ajanTyBaTHCS 10 3MIHHHMX OCBITHIX 1 Mpo()eCIMHUX CEepeloBHUIl, OpaTH y4yacTb Y
MDKHapOJHUX [pOrpaMax, MDKJIMCUUIUIIHAPDHUX TMPOEKTaX Ta MNpodeciiiHin
KOMYHIKaIlii y 6araroMOBHOMY MPOCTOP1. Y IbOMY KOHTEKCT1 BOJIOAIHHS aHTJI1ICHKOIO
MOBOIO HaOyBa€ CTaTyCy CTpaTEriuHOi KOMIETEHTHOCTI, 110 3a0e3nevye JAOCTyI JI0
rJ100anbHKUX 1H(POPMALINHUX PECYypPCiB, aKaJEMIYHUX CIUIBHOT Ta PUHKY Iparli.

Oco0nuBO1 akTyabHOCTI Ha0yBae aHTJicbka MOBa MPOGECIHHOTO CIIPSIMYBaHHS,
opieHTOBaHa Ha (popmMyBaHHs (aXxOBO 3yMOBJICHUX KOMYHIKATUBHUX YMiHb, 3AaTHOCTI
mpaifoBati 3 Mpo¢eciiHOI0  TEPMIHOJIOTIEI0, HAYKOBUMH JDKEpellaMu — Ta
aBTEHTMYHUMHU MartepianaMmu. Inrterpauis ESP y cucremy mNiArOTOBKH CTYJEHTIB
HEMOBHMX CIELIAJIbHOCTEH CIpHUs€ PO3BUTKY iXHBOI KOMYHIKATUBHOI T'HYYKOCTI,
MIJIBUIIICHHIO TOTOBHOCTI JIO akKaJeMiuyHOi MOOUIBHOCTI Ta  (pOpPMYBaHHIO
KOHKYPEHTOCIPOMOKHOCTI Ha Cy4aCHOMY PUHKY Ipalli, 0 00yMOBIIIOE aKTYaJIbHICTb
JOCIIKEHHS 3a3HAY€HOI MPOOJIEMaTUKH.

VY cydacHOMy HayKOBOMY JMCKYpCl akaJieMiuHa MOOUIBHICTh TPAKTYEThCS SIK
3/1aTHICTH 3/100yBayviB OCBITH 31MCHIOBATH HABYAJIbHY Ta AOCITIAHUIBKY AISUIBHICTD Y
PI3HMX OCBITHIX CEPElOBUILNAX, €(QEKTUBHO IHTETPYBATHCSI Yy MIKHAPOJAHUIMA
aKaJeMIYHUWA TIPOCTIp Ta OMAHOBYBAaTHM HOBI OCBITHI Tpaektopii. IIpodeciitna
MOOUIBHICTB, Y CBOIO YEPTy, pO3TJISIIAETHCS SIK TOTOBHICTh (DaxiBILs aganTyBaTUCS A0
3MIHHUX YMOB PHHKY TMpalli, OMaHOBYBaTH HOBI MpoQeciiiHi poJi, TEXHOJOTii Ta
dbopmatu mnpodeciiinoi B3zaemomii. OOuABa TMMOHATTS TIPYHTYIOTBCS Ha 1JesX
Oe3repepBHOi OCBITH, KOMITETEHTHICHOTO MiX0y Ta MIXAUCIUILUTIHAPHOT 1HTETpallii,
1o nepeadavyaroTh PO3BUTOK THYYKOCTI MHMCIEHHS, 3/[aTHOCTI IO CaAaMOHaBUYaHHS Ta
e(heKTUBHOT KOMYHIKaITii.

BaxnuBuM CKIAAHUKOM MOOUTBHOCTI € C(OPMOBaHICTh KOMYHIKATUBHOI
KOMIIETEHTHOCTI, $IKa 3a0e3leuye MOXJIMBICTh MPOJYKTUBHOI B3aeEMOAIl Y
MOJIIKYJIbTYPHOMY Ta 0araTOMOBHOMY cepeloBHUII. [HIIOMOBHA MIATOTOBKA CHpHUSIE
PO3UIMPEHHIO aKAJAEMIYHUX KOHTAKTIB, IOCTYIy JI0 Cy4YaCHUX HAYKOBHX PECypcCiB Ta
y4acTi y npodeciiHux Mepexax, 110 MiJACHIIOE IHTErPalliio CTYICHTIB Y II100abHUI
OCBITHIA TmpocTip. Y 1bOMY KOHTEKCTI AaHIUIIMChbKa MOBa BHKOHYE (DYHKIIIIO
YHIBEpCAJIBHOTO 3ac0o0y akajaemMiyHoi Ta mpodeciiiHoi KOMyHIKallli, 3a0e3nedyrdu
MO>KJIUBICTh MIKKYJIBTYPHOI B3a€MOJIT Ta aKaJeMI4YHO1 MOO1JIBHOCTI.
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Y HayKOBUX JOCHIDKEHHSX akaJeMiyHa MOOUIBHICTh IHTEPIPETYETHCS SIK
3IaTHICTh JI0 HaBYAJhHOI Ta HAyKOBOI JISIILHOCTI y PI3HUX OCBITHIX CHUCTEMax i3
30epeKEHHSIM aKaaeMIdvHOT HACTYITHOCTI Ta SIKOCTI PE3yJIbTATIB, TOMAl K mpodeciiina
MOOUTBHICTh PO3TIISAIAETHCSA SK IHTETpaTUBHA XapaKTEPUCTHKAa OCOOMCTOCTI, IO
BijjoOpaka€ TOTOBHICTh 10 aganTailii, mpodeciiiHoi THyYKoCTi Ta Oe3MmepepBHOIrO
PO3BUTKY B YMOBax JWHAMIYHOTO PUHKY Tipari [1; 2].

Amnrmnidickka MoBa MpPOGECIiHHOTO CHPSIMYBAHHS PO3TJSAAETHCSA SK BaXKIMBHIMA
KOMITOHEHT 1HIIIOMOBHO1 MIATOTOBKM CTYJIEHTIB HEMOBHHMX CIEIlaTbHOCTEH,
opieHTOBaHUU Ha (OpMyBaHHS 3AaTHOCTI 3/A1MCHIOBATH MpodeciiiHy Ta akaJeMiuHy
KOMYHIKaIII}0 Y BIATIOBITHUX rady3eBUX KOHTEKCTaX. Ha BiiMiHy Bij 3arajlbHOi MOBHOT
niaroroBku, ESP ¢okycyeTrbcss Ha po3BUTKY (PaxoBO 3yMOBIIEHHX MOBJIEHHEBHX
yMiHb, OIAHyBaHHI CIEIIai30BaHOi TEPMIHOJIOTIi, pPOOOTI 3 HAYKOBUMH Ta
npodecitHuMU JIXKEepesIaMy, a TAKOK 3aCBOEHHI HOPM aKaJeMIgyHOT0 Ta MpodeciiftHOTo
muckypey. Takuit minxin 3abe3medye iHTErpaiito MOBHOI Ta ()axoBOi MIJTOTOBKH,
crpusoun (OPMYBaHHIO TIPUKJIATHOT MOBHOT KOMIIETEHTHOCTI.

ESP cnpsimoBaHa Ha pO3BUTOK 3aTHOCTI CTY/ICHTIB €()eKTUBHO BUKOPUCTOBYBATH
aHTJIICBKY MOBY JUIsl BUpIIIEHHS Npo(eciiiHuX 3aBlaHb, Y4acTl y MIXKHApPOJHUX
OCBITHIX Ta HAYKOBUX IIPOEKTAX, aKaJeMIYHOI KOMYHIKaIlii Ta MIDKKYJIbTYpPHOI
B3aeMo/ii. BoHa Takox ¢dopmye HaBUUKKM pOOOTH 3 aBTEHTUYHHMH MaTepiajiamu,
KPUTUYHOIO OMNpAaLfOBaHHs 1H(OpMaIii Ta mpe3eHTauli pe3yJbpTaTiB NpodeciitHoi
TISJIBHOCTI, 10 MIABHIIYE TOTOBHICTh CTYJAEHTIB J0 (YHKIIIOHYBaHHS Yy
rJ100aJ1i30BAHOMY OCBITHBOMY CepeIOBHINI. TakuM 4YWHOM, aHIJINChbKa MOBa
npoQeciiHOrO CHpsSIMyBaHHS BHUCTYNA€ BAXKIWBUM 1HCTPYMEHTOM (OpMYyBaHHS
akasieMiuyHo1 Ta nmpodeciiHoi MOOUTLHOCTI 3/100yBayiB OCBITH.

TeopetnuHi noCaiKEHHS Y cepl MOBHOI OCBITH MIATBEPIXKYIOTh, 1110 OPIE€HTAITIS
Ha aBTEHTUYHICTh HABYAJIBHOTO KOHTEHTY Ta MpoeciiiHy CHpsSMOBAHICTh MOBHOI
MIATOTOBKU CIIPUSI€ TMIJIBUILIEHHIO KOMYHIKATUBHOI €(EKTUBHOCTI, MOTHBAIll Ta
TOTOBHOCTI JI0 peajbHO1 podeciitHoi B3aemoii [3].

OnaHyBaHHS aHIJIIHACBKOI MOBM  Npo(eciiiHOro copsiMyBaHHSI — CTBOPIOE
MepeayMOBU JJII aKTHBHOI y4acTl CTYAEHTIB Y MIDKHApOJHOMY aKaJeMIYHOMY Ta
npodeciitHoOMy CepelOBHUILll, PO3LIUPIOIYN MOXJIMBOCTI JOCTYIy JO OCBITHIX
nporpaM, HayKoBUX pecypciB 1 mnpodeciitnux criabHOT. CdopMoBaHI HaBUYKHU
npodeciiiHoi 1HIIOMOBHOI KOMYHIKallli 3a0e3MeuyloTh TOTOBHICTh JIO0 YYacTl Y
MDKJIUCIUIUTIHAPHUX TPOEKTAX, aKaJIeMIYHMX OOMiHAX Ta CHIJIbHUX JOCIITHHUIIBKUX
HIIIaTUBaX, MO CIHpHUsS€ 1HTErpamii y riao0ambHUN OCBITHIA TpocTip. Y HIHOMY
koHTekcTi ESP BucTymae iHCTpyMEHTOM MiJABUIICHHS KOMYHIKATUBHOI THYYKOCTI,
3IaTHOCTI JI0 aJanTarlii Ta CaMOCTIMHOTO MPOQECIHHOTO PO3BUTKY.

BaxxnuBuM pe3ynapTaToOM 1HIIOMOBHOI MpOQeciitHOl MATOTOBKU € (hopmMyBaHHS
MDKKYJIBTYPHOI KOMYHIKaTUBHOI KOMIIETEHTHOCTI, M0 3a0e3nedyye e(QeKTUBHY
B3a€EMOJIII0 y 0araTOMOBHOMY Ta TOJIIKYJbTYPHOMY CEpPEOBUII. 3IaTHICTb
IHTEepnpeTyBaTh MpoQeciiiHi TEeKCTH, PO3YMITH COLIOKYJIbTYPHI OCOOJHUBOCTI
KOMYHIKaIlli Ta JAOTPUMYBATUCS HOPM aKaJEMIYHOTO AUCKYpCY MIABUIIYE PIBEHb
aKaJIeMIYHOT MOOUIBHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI MaiOyTHiIX (paxiBiiB. Takum
YUHOM, aHIJIchbKa MoOBa MpPO(ECIMHOrO CHpsIMYyBaHHS BUCTYNA€ IHTErPaTUBHUM
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YUHHUKOM ()OPMYBaHHS TOTOBHOCTI CTYJEHTIB J0 MpodeciiiHoi MOOUIBHOCTI Ta
e(eKTUBHOT MISUTBHOCTI y MI>KHAPOHOMY KOHTEKCTI.

HaykoBi moCHipKeHHS TIATBEP/KYIOTh, IO IUISCIIPSIMOBAaHA 1HTETpaIlis
podeciiiHO OpPIEHTOBAHOTO MOBHOTO HaBYaHHS Ta MIKKYJBTYPHOTO KOMIIOHEHTA
CIIPUSE€ PO3BUTKY KOMYHIKATHBHOI KOMIICTEHTHOCTI, aKaJAeMIYHOI MOOIIBLHOCTI Ta
3IaTHOCTI 10 TIpodeciiftHOl camopeari3aliii y riobaiizoBaHoMy cepeaoBuili [4, 5].

CydacHa MoJenb BUKJIQJaHHS aHTTIMCHKOI MOBU MPOQECIITHOrO CHpsIMyBaHHS
nependayae aKTUBHE 3TyYEHHS CTYJICHTIB 10 aBTOHOMHOI Ta TPOEKTHO-OPIEHTOBAHO1
HaBYAJIbHOI JISJILHOCTI, 11O BIJIOBIIa€ MPUHIIAIIAM CTYACHTOIIEHTPOBAHOI OCBITH Ta
KoMIleTeHTHICHOTO Tiaxoay. CamoctiiiHa poOoTa CTYIEHTIB cropusie (popMyBaHHIO
3aTHOCTI JO IUJIAaHYBaHHS BIJIACHOT OCBITHBOI TPAEKTOPIi, PO3BUTKY HABHUYOK
caMOperyJIAllii, BIATOBIAILHOCTI 32 PE3yJIbTaTH HABYAHHS Ta YCBIJIOMJIEHOTO BUOOPY
HaBYaJbHUX CTpaTeriii. ABTOHOMHICTb 3a0€3Meuye THYYKICTh HaBYaJIbHOTO MPOLECy
Ta IMABHUIIYE€ TOTOBHICTh CTYJICHTIB 710 O0e3mepepBHOIO NMpodeciiiHOro PO3BUTKY.

[IpoexTHO-OpieHTOBaHA NIsUTBHICTh Y Mexax ESP cTBoproe ymMoBU i iHTErpariii
MOBHO1, Mpo@deciifHOI Ta KOMYHIKaTHMBHOI IIIATOTOBKH, aKTHBI3aIlli I13HABaJILHOI
TiSTBHOCTI Ta (OPMYBaHHS KPUTHYHOTO MUCJICHHS. BHKOHaHHS KOMIUIEKCHHX
HaBYAJIIBHUX 3aBJaHb CIpHUSE PO3BUTKY HABUUYOK CIHIBIpalll, aHaui3dy iH(opmaiiii,
Mpe3eHTaIlli pe3yabTaTiB Ta pediekcii BIacHOI sIbHOCTI. [loe fHaHHS aBTOHOMHOI Ta
MPOEKTHOI POOOTH 3abe3nedyye MOJENIOBAaHHS pEAbHUX MNPOQECIMHUX CUTyalii 1
M1JBUIILY€ MPAKTUYHY CHPSIMOBAHICTh THIIIOMOBHOI T1JITOTOBKH.

HaykoBi gocnipkeHHs 3aCBIIUYIOTh, 1110 BUKOPUCTAHHS MPOEKTHO-OPIEHTOBAHUX
MIIXO/IB Y MOBHIM OCBITI CHpHS€ 3POCTAHHIO HAaBYaJbHOI MOTHUBAIlll, PO3BUTKY
aBTOHOMHOCTI Ta (OPMYBAHHIO KIIOUOBUX KOMIIETEHTHOCTEH, HEOOXITHUX IS
akasieMiuyHo1 i mpodeciitHoi MOOIIBHOCTI CTYICHTIB.

Takum yuHOM, aHTJIIIChKa MOBA TPOQECIHOTO CIPSIMYBaHHS Y Cy4acHI cucTeMi
BUILIOT OCBITU BHUCTYIA€ €(PEKTUBHUM 1HCTPYMEHTOM (POpMYyBaHHSI aKaJeMIYHOI Ta
npodeciiiHoi MOOITBHOCTI CTYAEHTIB, 3a0€3MeUyI0Un iXHIO TOTOBHICTh J0 YYacTl Y
MI)KHApOJIHOMY OCBITHbOMY Ta mpodeciiiHoMy cepenoBuill. [HTerpaiis npodeciitHo
OpPIEHTOBAHOT'O 3MICTY, aBTEHTUYHUX MaTepiajliB Ta MIKKYJIbTYPHOTO KOMIIOHEHTa
CIpHsi€ PO3BUTKY KOMYHIKATHBHOI KOMIIETGHTHOCTI, THYYKOCTI MHCIICHHS Ta
3IaTHOCTI J0 afanTailii 10 3MIHHUX YMOB HaBYaHHS 1 Tpo(eciitHOl TIAIbHOCTI.

[loenHaHHS aBTOHOMHOI Ta MPOEKTHO-OPIEHTOBAHOI MIJIBHOCTI B Mexax ESP
CTBOPIOE TIEPEIyMOBH [IJIsi aKTHBI3alllli Mi3HABaJbHOI MJISJILHOCTI CTYJICHTIB,
dhopMyBaHHS BIJIIOBITAJIBHOTO CTaBJISHHS O BJIACHOI OCBITHBOI TpA€eKTOpii Ta
PO3BUTKY HABHUYOK camoperyismii. Takuili MiAXig  MiABUINYE MPAKTHUYHY
CIIPSIMOBAHICTh 1HIIOMOBHOI TIJATOTOBKM Ta cCHpusie (POPMYBaHHIO TOTOBHOCTI O
Oe3mepepBHOro MPOQeCciHHOrO0 CaMOPO3BUTKY.

Ha mingcraBi BuIe3a3HaueHOI0, BIPOBAKEHHS aHTJIIHCHKOT MOBH MpodeciiiHoro
CIpsIMyBaHHS SK CKJIQJHHWKA IIATOTOBKHM CTYACHTIB HEMOBHHUX CIEIiabHOCTEH
BI/IMOBIZIa€ Cy4YacHUM BHMOTaM MOJIEpHi3allii BUIIOiI OCBITH Ta CIPUSE IM1ABUIIICHHIO
KOHKYPEHTOCIPOMO>KHOCTI MaiOyTHIX (axiBiiB y rJ100a1130BaHOMY
COIIOKYJIETYPHOMY TIPOCTOPI.
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BUKOPUCTAHHSA AJIBTEPHATUBHUX 3ACOBIB
EJIEKTPOEHEPTII IPU TPUBAJINX BJIEKAYTAX B
YMOBAX CbOI'OAEHHA

I'aBpuirok Ouekciit Bosiogumuposu4

I'aBpuirok Bosiogumup IBanoBHY
BUKJIaa41 CIIEIUIUCIIATIIIH

BUIIOT KaTeropii

YepHiBelbkHii 1HIyCTpiabHUN (PaXOBUN KOTEIK
M. UepHiBi

TpuBain OnexayTd, CIPUYMHEH] CYYaCHUMH peajisiMU, TEXHOTE€HHUMH aBapisiMu
a00 MpUPOTHUMU KaTacTpodaMu, CTAHOBIIATH CEPHO3HY 3arpo3y s (PyHKIIIOHYBaHHS
Cy4dacHOTo cycnuibcTBa. [lopyllieHHs eNeKTponocTayaHHs HETaTUBHO BIUIMBAa€E Ha
poOOTY KPUTHYHOI 1HGPACTPYKTYpH, MPOMUCIOBOCTI, CUCTEM OXOPOHH 3]I0pOB’S Ta
noOyTy HacelIeHHs. Y TaKuX yMOBaX 0COOJIMBOI aKTyaJbHOCTI HAO0yBa€ BUKOPUCTAHHS
aJbTEPHATUBHUX 3aC001B EHEPIreTUKH, 3/IaTHUX 3a0€3MEUUTH aBTOHOMHE Ta CTaOlIbHE
€HEePrornocTadyaHHsl.

ATNBTEpHATUBHA CHEPreTHKAa PO3IISAAETBCS K CYKYITHICTH — TEXHOJIOTIH
BUPOOHUIITBA €HEPTii 3 BITHOBIIOBAHUX Ta HETPAIUIIMHUX JIKEPEN, K1 HE 3aJIeXaTh
BiJI IIEHTpaJIi30BaHUX €Hepromepe:k. B yMoBax TpuBanux OjekayTiB Takl JKepesa
BUKOHYIOTh HE JIMIIE JIOMIOMIXKHY, @ ¥ KPUTHYHO BAXXJIUBY (PYHKIIIIO, 3a0€3MMeuyroun
0a30B1 NOTpeOU HaceneHHs Ta QYHKIIOHYBaHHS 1H(QPACTPYKTYpH.

KimtouyoBUMU  MpPUHIMIIAMA ~ BUKOPHUCTAHHS  aJbTEPHATUBHOI EHEPIETHKU €
JeleHTpalli3alliss BUPOOHMIITBA, ABTOHOMHICTb, EKOJOTIYHICTh Ta CTIHKICTh [0
30BHIINHIX 3arpo3. Came 111 XapaKTepuCTUKH PoOIsSTh AIbTEPHATUBHI JKEpeia eHeprii
CTPATeTiYHO BAKJIMBUMH Y KPU30BUX YMOBAX.

Conauna emepzemuxka € OIHUM 13 HAMOUIBII JOCTYMHUX Ta MOIIMPEHUX
albTEPHATUBHUX  JoKepenl  eHeprii.  @DOTOENEeKTpUYHI  TaHEeIl  JI03BOJSIOThH
MEPETBOPIOBATH COHAYHE BUIPOMIHIOBAHHS B EJEKTPUYHY EHEPrito, IO MOXeE
BUKOPHUCTOBYBATHCS SIK JIJIs1 TOOYTOBUX, TaK 1 /ISl IPOMUCIIOBHUX NOTPeO. Y To€IHaHHI
3 aKyMYJSATOPHUMU CHUCTEMaMM COHSYHI €JEeKTpOCTaHIlli 34aTHl 3a0e3redyBaTu
€JIEKTPONOCTaYaHHs HaBITh y pa3l MOBHOTO BIAKIIIOYEHHS LIEHTPaTI30BaHOI MEPEXKI.

OpHak eQeKTUBHICTh COHSAYHOI EHEPreTUKH 3aJICKUTh BIJ IOTOJAHHUX YMOB,
TPUBAJIOCTI CBITJIOBOTO JHSI Ta MOPH POKY, IO € CYTTEBUM OOMEXKEHHSAM Iij Yac
TPUBAIIUX KPU3OBUX CHUTYaITi}.

Bimpoea enepzemuxa. BiTpoBl €NEKTPOCTAHIII BUKOPUCTOBYIOTH KIHETHUYHY
EHEPTIiI0 MOBITPSHUX MAac sl BAPOOHUIITBA €JIEKTPOEHEPTii. Y perioHax 3 moCTIHHUMU
BITpaMM BOHU MOKYTh CTaTH HAJIHHUM JIKEPEJIOM aBTOHOMHOTO JKUBJICHHS. HeBenuki
BITPOT€HEPATOPH 371aTHI 3a0€3IeUyBaTH €JICKTPOCHEPTIEI0 OKPEMI IOMOTOCTIONAPCTBA
a00 00’ €KTH KpUTUYHOT 1HHPACTPYKTYPH.

Henonikamu BITPOBOi €HEPreTHMKU € HECTAOUIbHICTH BHUPOOHHUIITBA €HEPrii Ta
notpeda y cremiaibHuX yMOBAX JJIs BCTAHOBJICHHS 00Ja HAHHSI.
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bioenepcemuka. bioenepretuka 0a3yeTbcsi Ha BHUKOPUCTAHHI OpTraHivHOI
CUpPOBHHH — OiomacH, Oiorasy abo pigkoro OiomanwBa. I'eHeparopu Ha OiomaauBi
MOXYTh MpAIIOBaTH TPHUBAJIMK Yac 3a YMOBHM HAasBHOCTI MajMBa, IO POOHUTH iX
e(heKTUBHUMU II1i]] 9aC TPUBAIUX OJIEKayTiB, 0COOIMBO B CUTBCHKINA MICIIEBOCTI.

Pazom 3 TUM BUKOpHCTaHHS O10€HEPTETUYHUX YCTAaHOBOK MOTPEOy€e HAIAroIKeHO
JIOTICTUKH TIOCTaYaHHS CHPOBUHM Ta IOTPUMAHHS €KOJOTIYHUX HOPM.

Mani ziopoenepzemuuni ma zeomepmanvui cucmemu. OKpIM TpagUIIHHUAX
BIJTHOBJIIOBAHUX JKEpEN, Yy ACSKUX pPErioHax JOLIJIbHUM € BUKOPUCTAHHS MaJMX
TIAPOENEKTPOCTAHII Ta reorepMaibHUX ycraHoBok. Manmi ['EC  MoxyTh
3abe3reuyBaT CTa0UIbHE BHPOOHHUIITBO EJIEKTPOEHEPrii 3a HAasSBHOCTI IMOCTIMHUX
BOJIHUX PECYpPCIB, TOMl K T'€OTEPMalIbHI CUCTEMH BUKOPUCTOBYIOTH TEIIO 3€MHHX
HaJp JUISl OTAJICHHs Ta TeHepallli eIeKTPOeHeprii.

Henonikom 1ux okepen € oOMexkeHa reorpadiuHa MPUAATHICTH Ta BHUCOKI
MOYaTKOB1 1HBECTHIIIi, OJJHAK y JIOBFOCTPOKOBIM MEpPCHEKTUBI BOHU 3a0€3MEUyIOTh
BHCOKY HaJ1HHICTb.

Cucmemu Haxonuuenna enepeii. KiouoBUM e€lIeMEHTOM €(EKTHUBHOIO
BUKOPHCTaHHS aJbTEPHATHBHUX JDKEpEN CHEeprii € CHUCTeMHU HaKOTMYCHHS.
AKymynsTOpHI OaTtapei T03BOJSAIOTH 30€piraTd HAJIMIIKOBY €JIEKTPOEHEPrilo Ta
BUKOPHUCTOBYBATH ii y Iepiojiy BiICYyTHOCTI reHepailii. CydacHi JiTi-10HH1 Ta riOpuIH1
CHUCTEMH HAKOTIMYCHHS 3HAYHO MiABUIIYIOTh HAIIMHICTH ABTOHOMHHUX €HEPTOCHCTEM.

Ilpakmuuni  acnexmu  6npoeaodIceHHs  ATbMEPHAMUBHOT  eHeP2eMUKU.
[IpakTryHe BIPOBAKEHHS albTEPHATUBHUX JDKEpEN €Heprii B yMoBaxX TPHUBAIUX
OsekayTiB MOTpeOye CHUCTEMHOTO Mmiaxomay. /o OCHOBHHMX e€TalliB HaJIeKaTh OIlIHKA
EHEPreTUYHNX TOoTped, BUOIP ONTUMAIBHOTO HAOOPY JKEpes, pO3paxyHOK
MOTYKHOCTEH Ta IHTerparlisi CHCTEM HAKOTIMYCHHS.

Oco0nuBy poJsib BiJIITpa€ MIATOTOBKA MEPCOHANYy Ta HACENICHHS J0 EKCIUTyararlii
ABTOHOMHHUX €HEProCHUCTEeM, a TaKOX pO3poOKa HOPMATHUBHO-IIPABOBOI 0asu, MIO
CTHUMYITIOE€ BUKOPUCTAHHS BiTHOBIIOBAHUX JIXKEPE.

Komnnexkcuuii  nioxio 0o enepzozabesneuennsn. HailOubm epeKTUBHUM
pILIEHHSIM B yMOBaX TPUBAIMX OJIEKAYTIB € IMOEAHAHHS KUIBKOX albT€PHATHBHUX
JDKepes eHeprii B €1uHy cuctemy. ['10pHiHI eHepreTHUHI KOMIUIEKCH, 1110 BKIIFOYAIOTh
COHSIYHI TaHEeJl, BITPOT€HEpPaTopH, Ol0MalMBHI YCTAHOBKM Ta aKyMYJSITOPH, 3/aTHI
3a0e3neunTr cTabiibHe Ta Oe3nepeliliHe eIeKTPOnoCcCTadyaHHsl.

Couianvno-ekoHomiuni ma eKoNn02iuni acnekmu. Bukopucranus
aJbTEPHATUBHUX JDKEPEN EHeprii mja dYac TpUBajIuX OJeKayTiB Ma€ MO3UTHUBHUN
CoIliaTbHO-eKOHOMIUHUH edeKT. BOHO criprisic 3SMEHIIIEHHIO BUTPAT Ha EHEPTOPECYPCH,
CTBOPEHHIO HOBUX POOOUYUX MICIIh Ta ITIIBUIICHHIO PIBHS €HEPTETUYHOI HE3JICKHOCTI
rpoma.

3 eKoJoriyHOI TOYKM 30py ajbTepHATHMBHA EHEPreTHKa 3MEHINYE BUKHUIU
MapHUKOBUX Ta3iB Ta HETAaTHBHHWK BIUIMB Ha JOBKIJUIS, IO € BKIWBHM YHHHUKOM
CTaJIOTO PO3BUTKY.

AnbpTepHaTUBHI 3acO0M €HEPreTHKH BiAIrPalOTh BAXKJIUBY poOJib y 3a0e3MeueHHI
€HEepPreTMYHOi CTIMKOCTI MiJl yac TpuBaiux OnekayTiB. KoxkHe mxepeno mae cBoOi
nepeBaru Ta OOMEXEHHS, TOMY IX JOIIJIbHO BHUKOPUCTOBYBAaTH Yy KOMILIEKCI.
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BripoBakeHHS aBTOHOMHHMX Ta TIOPUIHUX €HEPrOCUCTEM CIPHUSIE iABUIICHHIO PIBHS
CHEPreTUYHOI Oe3MeKH Ta 3MEHIIICHHIO 3aJICKHOCTI BiJI IICHTPATi30BaHUX MEPEK.
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BUKOPUCTAHHA HUD®POBUX CJIIIIB
EJEKTPOMOBUJIIB UIA YITPABJIIHHA PO3BUTKOM
I'AJY3I

Mapkis Ourer,
acmipanT kadenpu ICM
Hamionanpauit yaiBepcuret “JIbBiBchka IlomiTexnika”

AHOTALIA:

Y poOOoTI MOCHITKYETHCS BUKOPUCTAHHS IUMPOBUX CIIIIB €ICKTPOMOOUTIB Ta
3apAnHOT 1HGPACTPYKTYPH ISl YIPaBIIHHS PO3BUTKOM Tay3l €JIEKTPOTPAHCIOPTY.
[lokazaHo, 1O TpaaMWIiHI MIAXOAUW JO IUIAHYBaHHS 1HQPACTPYKTYpH, SKI
IPYHTYIOTbCSI Ha arperoBaHiii CTAaTUCTHII, HE BPaxOBYIOTh pealibHl NPOCTOPOBO-
9JacoBi MaTEePHU 3apsHKaHHA. 3aMpOINIOHOBAHO AJANTUBHUIA METON Ui (hOpMyBaHHS
3apAHOT MEpEXI Ha OCHOBI aHaMi3y TENEeMETPUYHUX, TpaH3aKLIHHUX Ta
re0NpPOCTOPOBUX JaHUX.

Kuarw4oBi cioBa: enektpoMoOini, 1nudpoBi ciiau, 3apsaHa 1HPPacTPyKTypa,
BEJIMKI J1aHl, aJJaliTUBHE YIIPABIIHHS.

Beryn

EnextpoMo6ini GpopMyrOoTh HOBUHM KJIaC TPAHCIIOPTHUX CUCTEM, SKI MOEIHYIOTH
MOOUIBHICTh, €HEPreTuKy Ta IMdpoBi TexHosorii. Ha BiaMiHy BiJ TpaauiiiiHUX
TPAHCIIOPTHUX 3aC001B, BOHU O€3MepepBHO T€HEPYIOTh TEJIEMETPUYHI Ta TPAaH3aKIIIiHI
JlaH1 IPO cTaH GaTtapei, MPOIeCH 3apsiKaHHS Ta MIPOCTOPOBY MOBEMIHKY. CyKYIHICTh
1UX AaHux Gopmye udpoBUi CIIiJl €IEKTPOMOOLIS.

[IBuaKe 3pocTaHHs MapKy €JIEKTPOMOOUIIB CyIPOBOKY€EThCA AUCOATaHCOM MIXK
peaTbHUM TOMMMTOM Ha 3apsi/HKaHHS Ta pO3BUTKOM iHGpacTpykTypH. [ImanyBaHHs, 110
0a3yeThCs JIMIE Ha KUTBKOCTI TPAHCIIOPTHUX 3aC001B a00 YMCEIBHOCTI HACENICHHS, HE
BPaxOBY€ HEPIBHOMIPHICTh 3aps/pKaHHS y 4acl Ta MpPOCTOpi, IO MPU3BOJIUTH O
JIOKaJIbHUX MEPEBAHTAKEHb a00 HEE()EKTUBHOTO BUKOPUCTAHHS 3apsAIHUX CTaHIIN. Y
LMX YMOBax LU(POBI CIIIU CTAlOTh KIOYOBUM JHKEPEIOM JAaHUX ISl YIPaBIIHHSA
PO3BUTKOM Tay3i eIeKTPOTPAHCIIOPTY.

HaykoBa HoBH3HA: Y poOOTI 3ampONOHOBAHO MiAX1J 10 YIPABIIHHS PO3BUTKOM
rajry3i eJIeKTPOTPAaHCIOPTY HA OCHOBI MU(PPOBUX CIIIJIB €ICKTPOMOOLTIB Ta 3apsAHOT
iHppacTpykTypu. Ha BinmMiHy BiJ TpaauIliiHUX METOMAIB, IO TPYHTYIOThCS Ha
arperoBaHUX CTAaTUCTHUYHMX TIMOKA3HUWKAaX, y 3alpONOHOBAHOMY IIIJXOJ1 PO3BUTOK
1HOPACTPYKTYpH BU3HAYAETHCA (HAKTHUHUMH MPOCTOPOBO-YACOBUMHU TaTEPHAMH
3apsKaHHA Ta PyXy €JeKTPOMOO1IIB.

3anponoHoBaHUM MiaXia 0a3y€eThCsl HA BAKOPUCTAHHI TIOTOKOBUX TEIEMETPUUHUX,
TpaH3aKIINHUX 1 TE€ONPOCTOPOBUX JTAHUX TSI MOOYAOBHU aIalITUBHOI MOJENI PO3BUTKY
3apsAAHOi  1HPPACTPYKTypH, IO JO3BOJIAE MPOTHO3YBATH JIOKAJIBHWUW TMOMHUT Ta
y3TOJIKYBaTH HOTO 3 MOMJIMBOCTSIMU €HEPTOCHUCTEMH.
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OcHoBHUIT MaTepiaJ
Koxen enekTpomoOuTs hopmye y mporieci eKcruryaraitii iudpoBuil CIIif y BUTIISII
MTOCJTIOBHOCTI TIOJTIHA:
Di = {(tk) Xk Yier ek)}'

ne t— 4ac, (x’ y)— KOOpJIUHATH, e,— PIBEHbB 3apsay O6aTapei. CyKynHICTh yCiX
EJIEKTPOMOOLTIB YTBOPIOE 1H(OpMaIliiHe ToJIe:
n

D = UDL
i=1

Ha ocHoBi 1poro moist ¢GopMyeThCs MPOCTOPOBO-4acoBa (PYHKIlISA IMOMUTY Ha
3apsKaAHHS:

Qlx,yt) = Z I((x:(8), yi(©) = (%, ) - (e (1) < ecrie),
i=1

sKa B110Opakae IHTEHCUBHICTh MOTPEOU Yy 3apsAlll B KOXKHIN TOUIL MICBKOTO abo
perioHaILHOTO IIPOCTOPY.

Mepexka 3apsiiHUX CTaHLIA OMMCYETbCS MHOXKHHOK JOKalil C = {cy,...,cn} 3
HOTY)KHOCTAMH p; . SIKICTb OOCIYroByBaHHS BH3HAYa€TbCAd CEPEAHIM YacoM
OUIKYBaHHS Ta BIAXWJIEHHSM BiJl ONTUMAJIbHOTO MApUIPYTy 10 HANOIMAKYOI CTAHIIII.
Lle no3Boiige iHTEepHpeTyBaTh 1H(QPACTPYKTYPY SIK KEPOBAHY CHCTEMY PECYPCIB Y
MIPOCTOPI.

3amaua po3BUTKY 1HOPACTPYKTYpH HOpMalTi3y€eThCs Uepe3 KpUTepii onTumMizaliii:

m

J=af Q(x,y,t)L(x,y,t) dx dy dt + ﬁz Cost(pj),

j=1

ne L(x,y,t)— BTpaTu KOpHCTyBadiB (4ac, mpoOir), a Cost(p;) — BHTpaTH Ha
CTBOPEHHSI 1 MIATPUMKY CTAHLIH.

MiHiMi3yt0uH 1el (PyHKIIOHA, OTPUMY€EMO TaKy KOH(ITypalito 3apsgHOI MEPExKI,
sKa OJHOYACHO MIHIMI3y€ HE3aJ0BOJICHUH MOMUT Ta 1HQpacTpykTypHi BuTpatu. [lpu
HAJXO/DKEHHI HOBUX [HUPpOBUX cIHimiB  GyHKIIS Q(x,y,t) OHOBIIOETHCS, IO
3a0e3nedye afanTUBHY MepedyI0BY BCI€T CUCTEMU TIJIaHYBaHHS.

BucHoBxku

Buxopucranns niudpoBuX CHiIB €IEKTPOMOOLIIB JO3BOJISIE TIEPETBOPUTH TaTy3b
EJIEKTPOTPAHCTIIOPTY 3 IHEPIIHOI y KEPOBaHY, aIANTUBHY CUCTEMY. 3allPOIIOHOBAHUN
MIX1 CTBOPIOE OCHOBY JJIsL OUIBIIT TOYHOTO TIJIAaHYBAaHHS 3apsiTHOI 1HOPACTPYKTYPH,
3HUKEHHS 1HBECTUIIIMHUX PU3UKIB 1 MIJABUIICHHS JOCTYMHOCT1 3apsiKaHHS s
KOPHUCTYBauyiB.

Takuii MeTon € O0COOJMBO akTyalbHUM i YKpaiHd, 1€ (PparMeHTOBaHUMN
PO3BUTOK 3apsAHOI 1HPpAaCTpyKTypu mOTpeOye 1 Y3TOJKEHHs 3 pealbHUMU
TPAHCTIOPTHUMH Ta EHEPTETUYHUMH MTOTOKAMHU.
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INPAHIUAIIN TA NIAXOAN 3ABE3ITEYEHHS
O YHKIIOHAJIBHOI HAAIMHOCTI IHOOPMALINHUX
CUCTEM CIIEHIAJBHOI'O ITPU3HAYEHHA

HlanomuikoBa Ouiena IlaBiiBHa

KaHIUJAT TEXHIYHUX HAYK, TOIEHT

JOIIEHT Kadeapu KOMIT FOTEPHUX HAYK 1 IHPOopMaIIiHUX CUCTEM
XapKiBCHKOT'0 HAITIOHATIBHOTO aBTOMOO1JIEHO-0POKHBOTO YHIBEPCUTETY

AKypascbkuii FOpiit Botogumuposuu

JOKTOp TEXHIYHUX HAyK, Ipodecop

npodecop Kageapu KOMIT IOTEPHUX TEXHOJIOTIA Yy MEIUIIMHI Ta TEJICKOMYHIKAIISIX
Jlep>kaBHOTO yHIBepCcUTETY «KUTOMUPCHKA MOTITEXHIKA

Hananko Ougekciid JIeoninoBu4

noKTop ¢inocodii

JIOKTOPAHT HayKOBO-OPTaHI3aliiHOTO BIALTY

[{eHTpanbHOrO0 HAYKOBO-JOCIITHOTO THCTUTYTY 030pOEHHS Ta BINCHKOBOI TEXHIKH
30poitaux Cun Ykpainu

IIporac Hagisa MuxaijiBHa

KaHIUAAT ClIILCHhKOTOCTIOAPCHKUX HAYK, TOTICHT
JO1IeHT Kadeapu iHPOpMaIIHIX CUCTEM 1 TEXHOJIOT1H
[TonTaBCHKOIO AEPAKABHOTO arpapHOTo YHIBEPCUTETY

HInmanskuii Anapiin Bosogumuposuy

JIOKTOP TEXHIYHUX HAyK, CTAPIIUNA JOCIITHUK

JOLIEHT Kadeapyu KOMIT FOTEPHUX HAYK 1 1H(POPMALIHHUX CUCTEM
XapKiBCHKOT'0 HAITIOHATBHOTO aBTOMOO1JIEHO-0POKHBOTO YHIBEPCUTETY

3abes3neueHHs GyHKIioHANbHOT HamiiHOCTI IC cmemiaabHOrO MpU3HAYCHHS
HEOOXITHO PO3TJIANATH 3 TOYKU 30py YIPaBIIHHS CKIAJHUMH cCUCTeMaMH. Po3risin
¢dbyHKIIOHATREHOT HaMIHHOCTI 1HPopMamiiHuXx cuctem (IC), sk pi3HOBUAY CKIaIHHUX
CHCTEM CTBOPIOE METOJOJIOTIYHY OCHOBY JUIsl HAYKOBO-OOIPYHTOBAHOI afanTarii Bxe
BIJIOMHMX TIJIXOJIB, MPUHIMIIB, METOMIB 1 Mojeieil. 3a3HadeHl MiAXOoau J100pe
3apEeKOMEH/IyBalii ceOe MpU BUPIIICHHI 3aB/laHb YIPaBJIHHS CKJIQJHUMU CUCTEMaMH
1HII01 cpepu BUKOpUCTaHHS, B cepi 3abe3nedeHHs GyHKUIoHATbHOI HaaiiHOCTI [C.

VY nmanoMmy poszauii GopMyeTbCs CMCTEMa MPHUHIUIIB, IO CTAHOBJISATH OCHOBY
3aMpPONOHOBAHOIO0 HAYKOBO-METOAMYHOIO anapary 3a0e3NeueHHs (PyHKIIOHATbHOI
HamiiHocTi IC  cmemianbHOrO Tmpu3HadYeHHsA. JlaHi TPUHIMNM HEOOXigHI AJIs
(dhopMyBaHHS TEOPETHUUYHHUX PO3POOOK, CHUCTEMH TOTJIAIB Ta BUOOPY MOMIIMBUX
NUISXiB 1HQOpPMAIIHHOT MIATPUMKH 3a0e3nedeHHst QyHKIIoHANBHOI HafmiiHOCTI IC
CHeIiaJbHOTO MPU3HAYCHHS Ha €Tarll MATOTOBKH 1X /10 3aCTOCYBaHHS.
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BianoBigHO /10 3MICTOBHMX XapaKTEPUCTUK 1 MPU3HAYEHHS BC1 MPUHIIUIH, IO
3aCTOCOBYIOTBCA B Trajiy3l 3a0e3nedyeHHs (PYHKIIOHAJIbHOI HAIiHHOCTI, JOLIIBHO
kiacudikyBaTu Ha 1Bl OCHOBHI rpynu [1-27]:

3araJbHOCUCTEMHI IPHUHIIHIIH;

npuHIMIK 3abe3nedeHHa ¢yHKIioHanbHOI HamiiHocTi IC  cmemianbHOTO
MIPU3HAYEHHS.

3aranbHOCUCTEMHI PUHIUIH 3a0e3neueHHs GyHKI[IOHATbHOI HaIHOCTI:

1. [Ipunuun cuctemuocTi. Llei npuHIMN € 6a30BUM y TpyIi 3arajJbHOCUCTEMHUX
IPUHIIUITB, OCKUTBKH BiJI0Opakae hyHIaMEHTAIbHI IMOJ0KEHHS CUCTEMHOTIO T1IX0TY,
III0 BUKOPHUCTOBYEThCS B jAociipkeHHl. Cucrema 3abe3nedeHHs (QyHKIIIOHATBHOT
HAJIMHOCTI PO3IIIAJAETHCA OJIHOYACHO SIK CKIJIaJHA CYO’€KTOIIEHTpUYHA CHCTEMa,
TaKOX K OKpeMa TijicucreMa cuctemu iHdopmariiHoi miarpuMku IC cremiaibHOro
MPU3HAYEHHS TIPH iX MIATOTOBII JO 3aCTOCYBaHHS.

2. llpunnun nomiMopdizmy. [lpuHnun nomiMopdi3zMy akIeHTye yBary Ha
MHOXHUHHOCTI (hopM enemeHTIB IC crnenianbHOro npu3Ha4eHHs Ta PI3HOMAHITHOCTI
3B’SI3KIB MK HUMHM. Peanizaiis 1bOro MOPUHIUITY JO03BOJISE OMHCYBaTU Ty camy
CUCTEMY 3 BUKOPHCTAHHSIM PI3HUX apXITEKTYpPHUX MOJEIIEH, 110 BiJ0OpaxaroTh pi3HI
MIIX0AW N0 3a0e3nedeHHs (YHKI[IOHATBHOI HAJIMHOCTI, BKJIIOYAIOUM CIEHAPHUM
aHaJi3, a TAKOXX KOHIEMIII0 «0ap’€pHOT0 MUCIICHHS».

AHTUNIOAOM NPUHLMITY HOJIMOP(I3MY € TpUHIMT 130Mopd13My. Bin nependavae
HAsBHICTh CTPYKTYpHOi Ta XapakTepucTU4Hoi moaiOHocti Mix IC  pi3HOro
noxopkeHHs . CyTh IIbOTO MPHUHIUIY CXOJUTHCSA IO TOTO, IO OJHAKOBICTH (GopM
ornucy IC pI3HOrO MOXOJ/KEHHS, CXOXKICTh CTPYKTYp Ta BJIIACTMBOCTEH CHUCTEMHUX
XapaKTEePUCTUK  OOYMOBJIIOE  MOXIIMBICTH ~ 3aCTOCYBaHHSI  YHIBEpCaJIbHUX
dbopmalli3oBaHUX METOJIIB aHalli3y, IO TPYHTYIOTHCS Ha BUKOPHUCTAHHI 3HAKOBHX
MoJjieel. Y KOHTEKCTI 3aBJaHb 3abe3reueHHs (QyHKIoHAIbHOI HamaiiHOCTI IC 1ei
MIPUHITUIT OOTPYHTOBYE BUKOPUCTAHHS apXITEKTypPHOTO MIiAXOAY Ta CHUCTEMHUX
apXETUIIIB SIK IHCTPYMEHTIB BU3SHAUYECHHS (PYHKI10HAIBHOI HAIIMHOCTI.

3. [lpunuun pizHOMaHITTS. CyTHICTH OO MPHUHIMIY MOJIATAE Yy BH3HAHHI
ICHYBaHHSI MHOXXUHHU (GopM (MOp(]i3MiB) MOMUIIOK, IO JOMYCKAIOThCS CyO’ €KTaMU
nipu po3po6iii IC crienianbHOTO MPU3HAYEHHS], @ TAKOK BUKIMKAHUX IIUMUA TOMUIKAMHU
nedektiB. YaCTKOBUM MPOSIBOM MPUHLMUITY PI3SHOMAHITTS € 0araToKpuTepiaiabHICTB,
o nependavyae HEOOXIAHICTh BpaxyBaHHsS Ta ONTUMI3alii pi3HUX KpurtepiiB. [lpu
IIbOMY OJIMH 1 TOW caMHuil KpUTepiit MOke OYTH MMiICTaBOIO JJI MPUUHSTTS PIllICHb, Y
TOMY YHCJI IIIOJI0 TIPOIOBXKEHHS a00 3aBEpIIICHHS BUMPOOYBaHb CKiIaioBUX yacTuH [C
P13HOTO (PYHKITIOHAJILHOTO MTPU3HAYEHHS.

4. llpuanun  aexommno3uilii. Y pamkax 3a0esneueHHs (QyHKIIOHATBHOI
HaiiHOCTI IC el IpuHITKIT 03HAYa€ MOXKIIMBICTD TIOCTAITHOTO BHIUICHHS KITFOUYOBUX
(hakTOpiB, YACOBHX Ta MPOCTOPOBUX XAPAKTEPUCTHUK BUHUKHEHHS BIIMOB, a TaKOXK
pEeCypCiB Ta MEXaHI3MIB, CIPSIMOBAHUX HA iX 3armo0iraHHs ab0 yCyHEHHS.

5. [punuun inTerpamii (kommno3unii). Lledt npuHIMn nependayae MOXKIUBICTH
noOyJJOBU CYKYIHOCTI MOJIEJIeH, 110 CHPUSIOTH BUOOPY pALllOHATBHUX CTpaTerii
JOCSITHEHHSI HEOOX1THOTO PiBHA PyHKIIOHAIBbHOI HaiiHOCTI IC.
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6. [IpyHiMn  eKBIBAJIEHTHUX LUISXIB JIOCATHEHHS MeTH. BpaxoByroouu
HEBU3HAYEHICTh, MpHUTaMaHHy sK cTaHy [C cmeniagpbHOr0 mTpPHU3HAYEHHS, TaK 1
OKpeMUM 1i XapakTepUCTUKaM Ha PI3HUX eTamax XHUTTEBOTO IUKIY, HEMOXXIIUBA
peaunizariis npuHuuny eauHocTi P. KonMana npu moOyaoBi Mojieneid, OpieHTOBaHUX Ha
BUPIIICHHA 3aB/aHb 3a0e3MneueHHs PyHKIIOHAIbHOI HAaA1HOCTI.

[TepenbavaeThcss HASIBHICTH MHOXKMHU aIbTEPHATUBHUX CIIOCOOIB JOCSTHEHHS
OPUMHATHOTO PiBHSA (PYHKITIOHAJIBHOI HAAIWHOCTI, IO PEali3yloThCi SK Yy paMKax
PEaKTUBHOI0, TaK 1 IMPOAKTUBHOTO IiaX0AiB. Bubip KOHKpeTHOro cmocoly mae
IPYHTYBATHCS Ha OIIHII PE3YyJbTaTUBHOCTI Ta €()EKTUBHOCTI Y KOHKPETHUX YMOBaxX
peaizarii mpoeKTy.

7. [IpuHIUIT CUCTEMHOI TOTOBHOCTI. Y KOHTEKCTI 3a0e3ne4eHHs PyHKI1OHAIBHOT
HAJIMHOCTI JaHUW MPUHITUII MOJIATAE Y TOMY, 110 1HIIUJAEHT (BUX1 3 Jaay) IPU3BOIUTh
JI0 HETaTUBHUX HACIIJKIB JIMIIE MPU OJHOYACHOMY BHHUKHEHH! CYKYIHOCTI yMOB,
HEOOX1THUX JIJIsl Horo BUHUKHEHH:. Lle cBoe yepry, Moxe 1HIIII0BaTH peali3alliio Tak
3BaHOTO «IPHHIHIY JT0MiHO». OTKE, OCHOBHUM MPHHIIMIIOM TIOTIEPEIHKCHHS BHXOIY
3 a1y € BUKJIIOYEHHS YMOB, 32 SIKUX 11€ MOKE CTaTHCS 1 CTaTH TPUTEPOM JIAHIFOTOBOT
peakIii BiIMOB.

8. ITpuHiMn 00’ €KTUBHOCTI. 3TAHO 3 UMM MPUHLUIIOM 3 MHOXHHH MOKIJIMBHUX
OLIIHOK CJI1JT BUOMPATH JIMILIE Ti, SIKI CIIMPAIOTHCS HA MIEPEBIPEHI 3HAHHS Ta JOCTOBIPHI
EMITIIpUYHI JaHl. ApiopHa HEBU3HAUEHICTH 1H(POpMaIli HE MOKe OyTH KOMIIEHCOBaHA
MPUMYIICHHAMH, $IKI HE MalTh (PAKTUYHOI OCHOBH, OCKUIBKM TOJI0HA 3aMiHa
MPU3BOJUTH 0 BUKPHUBJICHHS PE3yJbTATIB Ta 3HIXKYE JOCTOBIPHICTH BUCHOBKIB IPO
ctaH IC cnemniaabHOr0O MpU3HAYCHHS.

O.[lpunnun  GaraToBUMIpHOCTI.  3a3HAYeHUW  MPUHIUI  Tependavae
¢ynkmionyBanHa I[C crnemianbHOro MpHU3HAYEHHS Y JIEKUIBKOX BUMIpax, TaKUX SIK
YaCOBHUH, EHEPreTUUHUN, YaCTOTHUH, 1HopMatliitHui Ta iHmi. CaMe ToMy Tpoliec
¢ynkuionyBanHa IC cneniagbHOro NMpu3HA4Y€HHsI MOBUHEH PO3IIIANATUCA 3 MO3MLII
0araTOBUMIPHOCTI Ta 3BOJAUTHUCS JJO KOMIIJIEKCHOTO 1X OLIIHIOBaHHS.

Hwxue naBeneHo migxoau 10 3abe3neueHHs (PyHKIioHAIbHOI HasiiHOCTI IC
CHEIIaIbHOTO TPU3HAYCHHS, KOXKEH 3 SIKUX 0a3yeThCsl Ha MPUHIIMIIAX CTBOPEHHS Ta
(yHKIIIOHYBaHHS BEJIMKUX Ta CKJIATHUX CHUCTEM:

1. CuctemMHuU# Miaxia, SKAM BUCTYNA€E sIK METOJOJIOTYHA OCHOBA JOCIIIKEHHSI,
OpIEHTOBAaHMI Ha aHaji3 mpoueciB 3ade3nedeHHs QyHKIioHaNbHOI HaaiitHocTl IC 3
MO3UIIINA 3araJbHOCUCTEMHUX MPHUHIUIIB. Y paMKaxX IbOTO MiAXOAY MPIOPUTETHUM
CTa€ BUSIBICHHS (DYHKITIOHAJIBHOI BaXJIMBOCTI OKPEMHUX TMIJACHUCTEM y (opMyBaHHI
BrnactuBocTed IC cremialbHOTO TPU3HAYEHHS B IMJIOMY, a TaKOX BHUSBIICHHS
ocobnuBoCTeH B3aeMoii Ic crieriaabHOTO MpU3HAYSHHS Ta 30BHIIITHBOTO CEPETOBUIIIA.

2. lunaMiuyHu{ mMAxij, KA nependadae BpaXyBaHHS 3MiH Y CKJIai Ta 3MICTi
BuMoT 710 [C mij BIDIMBOM 30BHINIHBOTO CEPEIOBHINA, BKIOUAOYH TPpaHCHOPMAITio
noTped KIHIEBUX KOPUCTYBAUiB, a TAKOXK 3MIHY 00CATY Ta A0cTynHOCTI pecypciB IC.
V¥ pamkax nporo migxoay IC posrismaerbcs sSK JUHAMIYHUN 00’€KT, CTaH SIKOTO
CXHWJIBHUM J10 BIUIMBY SIK BHYTPIIIHIX, TaK 1 30BHIIIHIX ()aKTOPIB.
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3. CTpyKTypHHMI MiJXif, 110 CHPSIMOBAHUM HA BUSBJICHHS 3aKOHOMIPHOCTEH Yy
CTBOpPEHH1 cucTeMH 3ale3neuyeHHs (yHKIioHanbHOI HafgiiHocTi IC, mo mo3Bosse
BCTAHOBHUTH B3aEMO3B’SI30K MK CTPYKTYPOIO 1 ii BIaCTHBOCTSAMHU.

4. KibepHeTHUHUHN MIAXiJd, IO PEATI3yeTbCS SK METOJOJOTIYHA OCHOBA JIJIS
JOCT/DKEHHSI Ta YNPaBIiHHS, PO3MIIANAE CHUCTeMy 3a0e3leyeHHs] HaAIMHOCTI SK
KepoBaHUM MuHAMIYHUNA 00’€KT. EQEeKTHUBHICTh YIpaBmiHHA B LbOMY KOHTEKCTI
3a0e3MeyyeThCsi Ha OCHOBI BUKOPHUCTAaHHS MEXaHI3MIB 3BOPOTHOTO 3B’SI3KY, MIO
J03BOJISIIOTH KOpuUryBaTu noseniHky [C Ha ocHOBI 1H(MOpMaIlii Mpo BHYTPIIIHIN cTaH
00’€KTa Ta CTaH 30BHIIIHBOTO CEPEIOBHUIIIA.

5. CuryamiiHuii  miAXiJ, OpIEHTOBAaHWUM Ha TOPUUHATTS  MPOEKTHUX 1
YIPaBIIHCHKUX PIIICHh 32 YMOB HEBHU3HAYEHOCTI 1 JTMHAMIYHOI 3MIHHM OIEpPaTUBHOI
o6ctaHOBKH. B OCHOB1 CUTyaIlliHOTO MAXOAY — aHajli3 aKTyalbHOI 1H(opMallii Ta
BUKOPHUCTAHHS HAKOIIMYEHOT'O I0CBIAY B yMOBax 3MiHH pecypciB IC.

6. PecypcHo-1IITb0BUM  MiAXiJ, 1O (QOKYCYeETbCS Ha OOIPYHTOBAHOMY Ta
LIJIECOPSIMOBAHOMY PO3MOJUII PECYPCIB MK BUJIAMU JISJILHOCTI, CIIPSIMOBAaHUMH Ha
3abe3neueHHs  ¢yHkiioHansHO1 HagiiHocTi IC. Ilepembauae BCTaHOBIICHHS
MPIOPUTETIB Ta BUPOOJIEHHS CTpaTerid, mo 3a0e3MeuyloTh JIOCATHEHHS 3aJaHuX
LIJTBOBUX MOKAa3HUKIB 32 00MexxeHnX pecypcis [C crnenianbHOro npu3Ha4YeHHs.

7. Inopmariinuil miaxiy, OpPIEHTOBAHMUA Ha CTBOpeHHs ckinagHux IC, mo
peanizyloTh KOMIUIEKCHY 0O0poOKy pi3HOoTHIHOI 1H(MopMamii. B pamkax i€l
METO0JI0T1i (POKYCOM JTOCHTIIKEHD €: 1H(HOpMAIliiiH1 MOTOKH, OB’ sA3aH1 3 BUBYCHHSIM
noTpeO KiHieBux kopuctyBadiB IC crenialbHOTO MPU3HAYCHHS.

8. LliHHICHO-OpIEHTOBaHUH MiAXiJ, (POKYCYEThCS HA CTBOPEHHI MPOIYKTY, IO
MaKCUMaJIbHO BIJIMOBiJae MOTpedaM Ta OYIKyBaHHSIM KopucTyBauiB. OCHOBHA ifies
MIIX0y — MaKCHMallbHE BpaxyBaHHsS Ha IMOYaTKOBUX CTaAisiX CTBOPEHHY BCIX
ocobmmBocteit BukopuctanHs IC 3 TuM, MO0 MaKCUMaJIbHO MOXIJIMBOIO MipOIO
3a0€3MeUnTH BIAMOBIAHICTh (QyHKIIOHANIBbHOI HamiiHocTi IC  BuHMoram, 1m0
BHCYBAIOThCS 3 00KY KOPUCTYBaUiB.

9. PeaktuBHU miaxia (OKYCyeTbCsl Ha aHali3l pe3yJibTaTiB BUIPOOYBaHb Ta
PETPOCIEKTUBHUX JaHUX, IO BigoOpaxaroTh AocBia ekcruyatanii IC, 3 mMeroro
BUSIBJICHHS TIOMIUIOK, BCTAHOBJICHHS TPUYMH 11X BUHUKHCHHS, a TaKOX
3aKOHOMIPHOCTEH Yy MOSB1 BIJIMOB.

10. ITpoakTuBHUI miAXia mnepegdadae BUSBIEHHS SK TENEpillHIX, TakK 1
MaOyTHIX MpoOJyieM, TOB’sI3aHUX 3 3a0€3MeYeHHSIM HAJIHOCTI, OCHOBHA MeTa —
3ano6iranHs BiAMOB. OfHaK, HEOOX1HO PO3YMITH, IO HEMOXKIIMBO 3allO0IrTH BCIM
BIJIMOBaM JI0 I1X BHUHUKHEHHS, TOMY HEOOXIJHO MIATPUMYyBaTH OajaHC MIX
MIPOAKTHUBHUM 1 pEaKTUBHHM I11]IX0IaMH.

11. bap’epHuii miaxia opieHTye Ha po3poOKy OaraTtomapoBHX, €IIETOHOBAaHUX
CUCTEM 3aXHCTYy BiJ] arpeCHBHUX 30BHIIIHIX BIUTUBIB. JKoJIeH 3 okpemMux Oap’epiB HE
3a0e3Ieuye MOBHOTO 3aXUCTY BiJl HETATUBHUX HACIIKIB, CIPUYMHEHUX TTOTEHIIHHOIO
HeOe3nekorw. [Ipore iHTerpaiis y €IuHy cUCTeMy Oap’€piB JIO3BOJISE IiJIBUIIUTH
piBEHB 3aXHCTY 32 PaXyHOK MPOSIBU CHCTEMHOTO eekTy. KoHIenTyaabsHOH OCHOBOIO
niaxoay «o6ap’epHoro mucienss» (barrier thinking) € dinocodis «defense-in-depthy»
[20].
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PosrnsHemMo ocHOBHI Kputepii 3a0e3nedeHHs (yHKIIoHaIbHOI HamiiHOCTI IC
CHEIIaIbHOTO MPU3HAYEHHS.

1. 38’s3uicte. IC  cmemianbHOTO  MPU3HAYEHHS  BKIIOYAIOTH  MHOXHHH
PI3HOTHITHUX areHTIB, B3a€MOMIS MDK SKUMH (opMye 3B’SI3KM PI3HOI CHIIM, IO
BH3HAUYA€ PIBEHb BIIMOBIAHOCTI Ta B3aEMOBILIUBY MIJK aréHTaMHu.

2. ABTOHOMHICTb. ATeHTH (YHKIIIOHYIOTh 0€3 IEHTpaIi30BaHOTO YIpPaBIIHHS,
Mar4d MEBHY aBTOHOMHICTh Y MeXaX BCTAaHOBJICHHX MpaBui, npuiHatuMm s 1C
CIeliaJIbHOTO TIpU3Ha4YeHHs. BHcoka aBTOHOMHICTh areHTIB Ma€ Ha yBasi OUIBII
BUCOKY CKJIQJHICTh CUCTEMHU.

3. EMepmxentnicts. [loBeninka IC cnemianbHOro npusHadyeHHs (HOpPMY€EThCS 3
JIOKaJIbHOI B3a€EMOJIM areHTiB, IO CaMOOPTraHI3yIOThCS, IO MPU3BOAATH [0
BUHUKHEHHSI TJIOOATbHUX CTPYKTYyp. Lli CTpyKTypH, CBO€IO 4eprorw, MOYMHAIOTh
BIUTMBATHU HA MOBEJIHKY CAMUX areHTIB y BUTJIAJI HETaTUBHUX (MOCTA0IOI0YNX) YU
MO3UTHUBHUX (TJCUITIOIOYNX ) 3BOPOTHUX 3B’ SI3KIB.

4. HeBpiBHOBaxeHIcTh. IC cnemianbHOro NMpu3HA4Y€HHsS (PYHKIIOHYE B yMOBax
MOCTIMHUX 30BHINIHIX Ta BHYTPIMIHIX 30ypeHb. Taki 3MiHM MOXYTh MPU3BOJUTH 10
KOJIMBaHb, MOB’A3aHUX 13 MUKIIYHUM MEPEX0JIOM BijJ OJHOTO CTaHy PIBHOBAru — J0
IHIIOr0, MPH LOMY CHJIa 3B’SI3KIB MDK €JE€MEHTaMu BIUIMBae Ha criiikicte IC
CIELIIbHOTO TMpuU3HaYeHHA. Po3yMmiHHS cuiaum 3B’sa3kiB Mk enemeHTamu IC
CHEL1aJbHOr0 MPU3HAYEHHS JI03BOJIE€ BUSBISATH «BY3bKI MICHS» U y MallOyTHHOMY
KepyBatu noBeiHkoro [C crernianbHOro npu3HauYeHHS.

5. Heminitnicte. Kinnera moBeminka IC cmeriagbHOro NpuU3HAYEHHS HE €
MPOCTOI0 CYMOIO TOBEIIHKM OKPEMHUX KOMIOHEHTIB (areHrtiB). HesHauni 30ypeHHs
MOXYTb CIIPUYUHUTH MACIITAOH1 HACTIIKY — MPOSIB «edeKTy MeTennka». BUHUKHEHHS
ABTOKATAJITUYHUX TIPOIIECIB HEPIIKO OOYMOBJIEHO HE3HAYHUMH, a dYacoM U
BUITAJIKOBUMU TIOJTISIMH.

6. Camoopranizamis. [C coemiaabHOrO TPU3HAYEHHS 37aTHA CaMOCTIMHO
nepeOyJ0ByBaTH CTPYKTYpY Ta IMOBEIIHKY Y BIANOBIJIb HAa 3MIHHU, BIJIHOBIIOIOYH
CTIAKICTh Ta 3amoOirarouyu jaerpajaiii. Taka aJanTUBHICT MOXKE IOPOJKYBATH
KOJIEKTUBHI pilIEHHSI Ta HOBI (pOpMH (DYHKIIIOHYBAHHSI — MPOSIBU «EMEPKEHTHOTO
pO3yMy».

7. EBomroniia. SKkmio posrisgatv 30BHINIHE cepenoBuie IC  cmeriaabHOro
MPU3HAYEHHS K CYKYIHICTh BCiX B3a€EMOJIIOYMX 13 HEIO CUCTEM, CTa€ 3pO3yMisIo, 110
CKJIQJIHI CUCTEMHU € BIJKPUTUMU: BOHU HE TIJIBKU AN TyIOThCS 0 YMOB CEPEIOBHINA,
a ¥ aktuBHO TpaHcopmytoTh ii. Taka B3aemomis Mae, K MPABUIO, HE3BOPOTHHIMA
XapaKkTep — MPUUHATI B YMOBaxX CaMOOpTraHi3aIlli pilleHHs HEMOXXIJIMBO BiJTBOPUTU
MOBTOPHO, OCKIJTbKHA BUX1JIHI YMOBU B)K€ BTpaueHi. [Hakie Kaky4du, pO3BHUBAIOYNCH
napayiesIbHO 1 aCHHXPOHHO, CKJIa/IHI CUCTEMH Ta IX CEpeIOBHUIIA BIUIMBAIOTH OJIUH HA
OJTHOT0, TOOTO KOEBOJIOI[IOHYIOTb.

Hagpepneni kpurtepii, NpUHIMIN Ta MIIXOAU 10 3a0e3nedeHHs (PyHKIIOHAIBHOL
HamiiHocti IC  cmemianbHOTO TMpU3HAYEHHS € KOMIIOHEHTaMH METOOJIOril
3abe3neueHHs GyHKIIoHAIBHOT HaaiHOCTI IC cneniaJibHOrO MPU3HAYCHHS Ha eTarll
M1JITOTOBKH JI0 3aCTOCYBaHHS.
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KoHuenrtyanbHa OCHOBa IBOTO AOCHIIPKEHHSI CIHPAETHCA HA TaKy CHUCTEMY
TTOTJISATIB:

1 3abe3neuenns (yHKIIOHATBHOT HaaiiHOCTI IC criemianbHOrO MpU3HAYEHHS Y
ckiaaai ICIIIIP MepexeneHTpUYHOTO YOPAaBIIHHSA PO3MOAUIEHUMH CKJIaJHUMHU
CHUCTEMaMU HAJICKHUTh JI0 KJIACY 3aBJIaHb YIIPABJIiHHS B yMOBaX JUHAMIYHUX HEUITKHX
i7IeH yIpaBIiHHS.

2. IC npeactaBisioTh COO0I0 PI3HOBH]I CKIATHUX CYO’ €KTOIEHTPUIHHUX CHUCTEM.
Ileit ¢daxkT MATBEPIKYE MOKIUBICTh HAYKOBO-OOTPYHTOBAHOI ajanTallii BiJIOMHX
I1X0/11B 10 MOJEIBHOTO OIUCY BIIMOB, 1110 BUHUKAIOTh NP YIPABIiHHI CKJIATHUMH
CUCTEMaMH pi3HOi mpupoau y chepi 3abe3neueHHs (yHKIIOHAIBHOI HagiiHOCTI IC
CHeIlaJbHOr0 MpU3HaYeHHsI. MoiebHUN Onuc MPOOJEMHUX CUTYaIliil € MiJCTaBOI0
s iHQopMaIiiitHOT MIATPUMKH TPUUHATTS PpalliOHATBHUX PIIIEHh IOJI0 1X
BpEryJIOBaHHS.

3. KputnunuM yuHHUKOM (DYHKITIOHAJIBHOT HAJIHHOCTI € BiiMOBH eneMeHTiB [C.
Jlxepenamu BIAMOB € JACCTPYKTHMBHI UYMHHHUKU sKi Ji0Th Ha [C choemiagbHOro
MPU3HAYEHHS, @ TAKOK TEXHIYHI BIIMOBU IPOTrPaMHO-aMApaTHUX 3aCO01B.

4. OcHoBy 3a0e3MeueHHs] (PYHKIIOHATBHOI HAIIMHOCTI CTAHOBUTH KOMIUJIEKCHE
BUKOPUCTAHHA BIJOMOCTEW, IO OTPUMYIOTBCS 13 PI3HUX JDKEpEeN: IMiJICUCTEMA
TexHIyHoro aHanizy IC, pe3ynbratn 00poOKH PETPOCIIEKTUBHUX JAHUX 10O IOCBITY
3actocyBaHHs [C crieniaibHOTO MPU3HAYEHHS B MOAIOHUX YMOBAaX.

5. @yHKITIOHATIbHA HAIIMHICTh BU3HAYAETHCS KUIBKICTIO BIJIMOB, 1110 BUHUKJIA Ha
PI3HHX CTaisiX KUTTEBOTO IUKIY, TOYMHAIOUM 3 YCBIJIOMJIEHHS HAasBHOCTI
npoOJeMHOT CHUTyallli, Uil BperyJitoBaHHS sIKOi HeoOXinHe BukopuctanHs IC.
MowmeHTH nposiBy BIIMOB Ta MOMEHTH iX BUHUKHEHHS PO3MOJILJIEH] y MPOCTOPi Ta B
qaci.

B pamkax wmetomonorii 3abe3nedenHs ¢yHKHioHampHOI HamiiHOCTI [C
CHEIiaJbHOTO TPU3HAYCHHS HaA €Taml IUIaHyBaHHSA 1X 3aCTOCYBaHHS B JaHOMY
JOCJIIKEHH1 3alpOIOHOBAHOTO HACTYITHE:

METOJi TMOOYyJAOBM OaraTOBUMIPHMX 3aJ€KHOCTEH Ha OCHOBI CIIUIBHOTO
BUKOPUCTAHHS BUMIPIOBAJIbHUX JAHUX Ta HEUITKUX €KCIIEPTHUX OLIHOK;

METO/ OLIHKHM (PYHKI[IOHAJIBHOI HAAIMHOCTI 1HPOPMaLIIMHUX CEPBICIB HA OCHOBI
KOHLEMLIT MpoQ1IiB;

MeToJ; 0araToBUMIpHOi OILIHKM (yHKIIOHANRHOT HaniiHOoCcTi IC crnenianbHOro
MPU3HAYEHHS.
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Creative thinking has become a central competency for organizations operating in
conditions of wuncertainty, rapid technological change, and increasing global
competition. Modern companies recognize creativity not merely as an individual talent,
but as a collective capability shaped by the organizational environment, leadership
style, communication patterns, and shared values. Organizational culture serves as the
underlying system that either enables or restricts creative expression, shaping how
employees generate, share, and implement new ideas.

A culture that stimulates creative thinking is built upon principles such as openness,
experimentation, trust, and continuous learning. According to Edmondson [1],
psychological safety is a foundational element of such a culture. When employees feel
safe to take interpersonal risks and openly express ideas without fear of judgment, they
become more willing to propose unconventional solutions and challenge existing
assumptions. This openness to divergence is essential for innovation-oriented behavior.

Moreover, organizations increasingly adopt agile management practices that
emphasize flexibility, iterative development, and collaborative decision-making.
Deloitte’s research [2] highlights that agile-oriented companies demonstrate higher
levels of adaptability and innovative performance, as these management frameworks
reduce hierarchical constraints and empower employees to take initiative. Autonomy
within teams allows individuals to think beyond predefined structures, fostering an
environment where creative contributions are both encouraged and valued.

Cross-functional collaboration is another critical factor in the development of
creative thinking. Amabile and Pratt [3] emphasize that diversity of expertise within
teams significantly enhances the quality and originality of generated ideas. When
employees with different professional backgrounds interact, their distinct cognitive
frameworks combine to produce more innovative, multidimensional solutions. Such
diversity also improves organizational resilience by enabling teams to approach
challenges from multiple perspectives.

In addition, organizations are adopting systems of knowledge sharing and corporate
learning to sustain creativity as an ongoing process. IBM’s global CEO study [4]
identifies creativity as the most important leadership quality of the future, directly
linked to environments that prioritize learning and skills development. Internal
training, mentorship programs, innovation labs, and digital collaboration tools create
ecosystems in which new ideas are continuously generated, refined, and implemented.

A crucial aspect of developing creative thinking is the shift from control-based
management models to cultures that tolerate risk and accept failure as part of learning.
Companies that treat mistakes as learning opportunities encourage employees to
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experiment with new methods. This tolerance for calculated risk-taking broadens the
range of possible solutions and enhances creative problem-solving capabilities.

Another important factor is building a communication culture based on
transparency and accessibility of information. When employees have timely access to
relevant knowledge, they can better connect ideas, identify patterns, and propose
improvements. Transparent communication strengthens collective creativity by
enabling shared understanding and faster implementation of innovative initiatives.

Digital transformation also plays an increasingly important role. Modern
organizations use online brainstorming platforms, virtual collaboration spaces, and
idea management systems to expand participation in innovation processes. These
technologies allow organizations to gather ideas not only from their internal teams but
also from global partners, customers, and stakeholders.

Overall, creative thinking becomes sustainable only when organizational culture
consistently reinforces it through norms, processes, and leadership behaviors. Investing
in creativity is no longer optional—it is a strategic necessity for long-term
competitiveness, adaptability, and growth. Organizations that cultivate a creative
culture are better positioned to turn uncertainty into opportunity and to shape new
markets rather than simply react to them.

In table 1 mentioned key elements of organizational culture and their influence on
the development of creative thinking.

Table 1.
Key elements of organizational culture and their influence on the development of
creative thinking

practices (Agile)

making, team autonomy

Element of
Organizational Characteristic Influence on Creative Thinking
Culture
Psychological safety | Absence of fear of mistakes; | Encourages bold expression  of
support for open | unconventional ideas and active
communication participation in creative discussions
Flexible management | Decentralized decision- | Increases innovation speed; strengthens

responsibility and initiative

and transparency

horizontal communication

Cross-functional Teams with diverse | Creates synergy of 1ideas and

collaboration professional backgrounds multidimensional problem
understanding

Tolerance for risk and | Acceptance of trial-and-error | Expands the range of potential

experimentation learning approaches, stimulates  innovative
solutions

Culture of continuous | Training, professional | Shapes flexible, proactive thinking

learning development, knowledge | ready for creative challenges

exchange
Open communication | Access to information, | Enhances collective idea generation and

speeds up implementation

The elements summarized in the table clearly demonstrate that the development of
creative thinking requires a holistic cultural framework. Psychological safety inspires
employees to voice ideas freely; cross-functional diversity enriches the creative
process; tolerance for risk promotes experimentation; and continuous learning ensures
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sustainability of innovation. When these cultural components are integrated, they
create a self-reinforcing system in which creativity becomes both a natural and
strategically essential part of organizational functioning.
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In web printing machines, the object of technological influence is a thin ribbon
0.04—0.6 mm thick, made of various materials: paper, film or foil. Printing in section
machines is carried out during the passage of the ribbon between successive printing
pairs (PP), the number of which determines the intensity of color reproduction. During
the passage of the ribbon between the cylinders under pressure, there is no slippage.
Therefore, in the case of a difference in the rotation frequencies of the printing pairs,
the technological tension of the ribbon set at the beginning of the machine operation is
not kept constant. This leads to the fact that the letters and signs applied to the canvas
are distorted in size. Due to the fact that the tension of the ribbon during the passage of
the next printing pair usually differs from that when applying the previous layers of
paint, the prints in the following printing pairs do not coincide with the already printed
elements. This phenomenon is called dynamic non-drive [1 - 3].

Due to the constant improvement of the drives of web printing machines, the study
of the mechanics of paper ribbon motion is becoming particularly relevant. The ribbon
1s a complex object of regulation with dynamic characteristics that must be taken into
account when designing modern ribbon conveyor systems.

As the paper tape moves through the machine, the next pairs of cylinders rotate
slightly faster than the previous ones — by about 0.2—0.3%. Before the start of work,
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the tape is under tension and has an initial elongation, which changes during operation
[4 - 6].

Feeding the ribbon into the printing machine and its movement through the
technological sections during the set printing mode is a multifaceted process. For a
short time, the ribbon is subjected to both mechanical stress and moisture, which
changes its physical parameters and affects further movement. The nature of the
operation of the printing sections of roll-to-roll machines and the specifics of ribbon
deformations are determined by the need to achieve high accuracy of ink matching and
ensure proper folding accuracy.

Previous studies have shown that in a moving paper tape, processes of formation
and development of deformations and stresses occur over time. A stretched tape
functions as an elastic-plastic medium in which rheological phenomena such as
relaxation and aftereffect occur. When a tape moves in a rotary machine, its parts are
continuously replaced between rollers or sections, which causes deformations and
stresses due to mass transfer, and not due to the rheological properties of the material.
In addition, the nature of the deformations is determined by the regularities of the
movement of the tape-driving elements and the interaction of the tape with them
through friction.

Studies have shown that on the incoming branch the tape retains its initial tension
and does not deform, while on the outgoing branch a sliding arc is formed, where the
tension changes and slippage occurs on the roller due to elastic deformation [5]. Due
to the small length of the contact zone, the change in tension can be considered almost
instantaneous when the tape transitions to the stretching zone between the rollers.

Due to the heterogeneity of the structure and different thicknesses of the paper, the
tension of the tape is distributed unevenly across its width, deviating from the average
value by up to +50%. Additionally, the deformation of the printed pairs, the presence
of notches on the cylinders and manufacturing errors (e.g., runout) of the tape pairs
cause a periodic change in the compressive force in the contact area, which leads to
tension fluctuations in neighboring areas [1, 7].

During the set movement, the tension of the ribbon changes unevenly along its
length due to the unequal moistening of different layers during storage in rolls, which
determines the differences in elastic-viscose parameters. To this are added variable
technological influences that occur with each revolution of the cylinders of the printing
pairs: printing force, moistening, application of ink, heating and cooling. The combined
effect of variable factors causes constant variability of the deformation properties and
the tension state of the ribbon during its movement in the machine. This leads to
distortions of the dimensions of the printed prints and, in the absence of registration
devices, to misalignment of the color layers applied by different printing sections.

The calculation scheme, which is subsequently used in the work for analysis, is
shown in Fig. 1.
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Fig.1. Diagram of sequentially installed printing presses (PP) [3]

If the law of change of the tape elongation immediately before entering the “contact
zone” is known, then the marks previously applied to the untensioned tape will not
coincide with the marks that are reprinted on the tape from the cylinder when its tension
is changed [3, 6, 8].

The modern interpretation of this assumption is as follows: if the law &(L,#) of tape
elongation before the “contact zone” is known, the previous marks will not correspond
to the repeated marks under variable tension F(¢)” [6, 8].

The reason for the appearance of tension and misalignment is that print
misalignment occurs only under the influence of disturbances introduced into the
ribbon before it is printed on the initial print line.

The author [8] established a functional relationship between the values of the
deformations of a viscoelastic tape, which has the following form:

dQ, dL,
de,(L,,t) +(T+V,_1)-J:;(L”:) _dt Vo (+e  (L,0) 0

dt Q,() Q,()

where - e(L,¢) relative elongation of the tape directly at the entrance to the i-th
device; L;,(¢) - path between the (i-7)-th i-th devices,

L
“E (L 1)
0= [Fo=2ax,
Q,() j B 2)
where E;(L, t) is the elastic modulus of the tape before entering the i-th device;
Ei(x, t) 1s the elastic modulus of the tape at the i-th section under the condition of a
perfectly elastic tape L; = O,
Then equation (2.1) takes the form:

(dL S L)

dz (L,,t) , =V +V - (+e )(Ly,0)

dt L) . L,(1)

It mathematically represents the relationship between the relative deformation that
the tape acquires in the previous section of the wiring &;(L;,¢) (Fig. 1) and the
deformation of the tape in the next section of the wiring e»(L,,¢) . As a result, there is
a mismatch of the prints in PP2 with those that were printed earlier.
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When printing a ribbon with different inks in printing presses, a change in its tension
leads to a misalignment of successively printed images. The magnitude of this
deviation depends on the nature of the ribbon disturbance, as well as on the time and
place at which it is evaluated.

To conditionally eliminate the misalignment of ink prints on the ribbon, it is
proposed to perform the calculation using the formula:

i
S, =V, [e,(L,1)dt 3)
0

Therefore, all factors €L, ) that cause a change in the relative deformation of the
ribbon are the main cause of ink misalignment, which is applied in successive printing
machines. The magnitude of such misalignment (misalignment) should be determined
by the following relationship [18]:

S, =S8 (1) =S, 1) 4

In other words, the ink displacements that occurred in the (i—1)-th machine become
noticeable in the zone of the next machine only after a certain delay — time z. At the
beginning of the tension change (at # = 0), the ribbon between the machines has already
been printed evenly, without deviations, so the misalignment does not yet occur.

As a result of the research, regularities of the occurrence of paint feed violations
were revealed, in particular when using an elastic ribbon and in a stable mode of
operation under different conditions of the technological process. This applies, in
particular, to sudden changes in input tension, which are most typical during the
transition of the ribbon from one section to another, as well as sudden rearrangements
of the paint feed mechanisms.

In particular, one of the concepts was put forward here, which involves taking into
account dynamic processes in the drive of printing machines as one of the key factors
in the formation of printing non-drive.

Studies of various machine schemes and mathematical models have shown that the
ribbon tension does indeed vary in a complex manner due to different forces in the
drive. However, these fluctuations have almost no effect on the overall dynamics of
the machine, in particular on the torsional vibrations of the shafts. This changes the
approach to studying the operation of drives and the problem of ink misalignment.
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CJIN30BUM JIEMIIIMAHIO3 MIOPOKHUHU POTA SIK
MPUYUHA TAKKOIO CTOMATUTY TA
MAPOJIOHTUTY (KJTHIYHUM BUIIA1OK)

IBanoBa Oubra OJiekciiBHa

acHCTEHT Kadeapu BHyTpilIHbOT MeuiiuHu Nel
JloHelnbKuii HalllOHAJIbBHUN METUYHUN YHIBEPCUTET
M. KponuBHunbkuid, Ykpaina

3esenenko Kpicrina OQnexkcanapiBaa
3mo0yBadka BUIIO1 OCBITH

JloHelbKUii HalllOHATbHUN MEANYHUNA YHIBEPCUTET
M. KponuBHunbkuii, Ykpaina

Beryn

Jleitimmanios — 11e iH(EKIHEe 3aXBOPIOBAHHS, SIKE BUKIMKAETHCS TPOTO30MHUMU
napaszutamu poay Leishmania. Xoua nelinmvanios 3a3B1U4aii OB’ I3aHUH 13 ypayKEHHAM
IIKIpW, € ¥ 1HII Horo QopMu, Takl SIK BiCllepajJbHUN Ta CIM30BUN JIEHIIIMAaHIO3.
Cnuzosuii neiimManios (CJI) € piaKiCHORO, alle BaXXKOI0 GOPMOI0 XBOPOOH, 110 Bpakae
CIIM30BlI OOOJIOHKHM, 30Kp€Ma MOPOXXHUHU POTA, BEPXHIX AUXAJIbHUX MUIAXIB Ta
HocorsioTku. Il ¢dopma 3axBOprOBaHHS Ma€ TEHJEHIIIO 1O PO3BUTKY B 0ci0 3
OCJIa0JICHUM IMYHITETOM, 30KpeMa, Y Mall€HTIB, 10 TPUIMAaOTh IMyHOCYIIPECUBHI
npemapaTi. YpaXeHHs CIU30BOi 000JOHKH MOPOKHUHHU POTA MOXKE MPOSBIIATUCS SIK
TSOKKAWA CTOMATUT Ta MapOAOHTHUT, 10 MPU3BOJIUTH 0 CEPHO3HUX CTOMATOJIOTIUHUX
YCKJIQHEHb.

Merta

Mertoto 1i€i cTaTTi € BUBYEHHS PIAKICHOTO BUIIAJIKY CIIM30BOTO JICHIIIMAHIO3Y
MOPOXKHUHU pOTa y TaIlieHTa 3 ocJabieHUM IMyHITETOM, a TaKOX PO3IJIsI
JTIarHOCTUYHUX METOJIB Ta JIIKYBaHHS, SIKE JO3BOJIMJIO TAIIEHTY JAOCATTH 3HAYHOTO
MoKparnieHHs: crany. Llell BUIMagoK UTIOCTPYE BaXJIMBICTh PAHHBOI JIarHOCTUKH Ta
MpaBUJILHO MiAI0paHoi Teparii npu CIIM30BOMY JISHIITMAH1031, 1110 MOXE MaTH CEPHO3HI
CTOMATOJIOTIYHI HACIIIKH.

Marepiaau Ta MeTOIHU

[Taient, 40-p1yHMil 4OIOBIK, 3BEPHYBCS 10 CTOMATOJIOTA 31 CKapramMu Ha TSKKUAN
CTOMATHT 1 TAPOJOHTHT, IO TPUBAB K1JIbKa MICSALIB. 3 aHAMHE3y XBOPOOHU B1JIOMO, IO
MalIE€HT XBOPI€ HA PEBMATOIIHUN apTPUT, IO NOTpeOyBaB TPUBAJIOTO 3aCTOCYBAHHS
IMyHOCYIIPECUBHUX TMpenapariB (MEpeAHi30H Ta METOTpeKcar). 3a3HayeHo, 110
MaIieHT poaoM 3 Mapokko, 1 KiTbKa MICSIIB TOMY BiJIBiIyBaB If0 kpainy. [lix gac
OTJISIAY CIIM30BOi O0OJIOHKH pOTa OYJIM BUSBJICHI O3HAKH TSKKOTO 3aMajIeHHs, BUPA30K,
epo3iii Ta 3aranpHOi iH(PekIii. CUMOTOMU HE CYMPOBOKYBATHUCS TapsSYKOI0 YH
IHIMMMU  O3HAKaMH  3arajJibHOro0 1HQEKIIHOTrO MpoIecy, IO YCKJIaJIHIOBAJIO
BCTAHOBJICHHS JIIarHO3Y.
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JliarHocTHKA

[ToyatkoBO OyJIO MPUMYIIEHO, MO y TMAIli€HTa € 3BUYAWHHWI IEPIOJOHTUT Y
MOETHAHHI 3 TOBEPXHEBUM KaHauA030M. [lamienty Oyina npu3HadeHa MpoTUTPUOKOBA
Teparmis, a TaKoXK PEeKOMEHJaIlli 1Mo JOTISIAY 3a MOpOXHUHOIO pora. OmHak, depes
BIJICYTHICTb TOKpAIICHHA CTaHy 1 MPOrpecyBaHHS CHUMITOMIB, OynIM TNpOBEAEHI
J0JTaTKOB1 oOcTexeHHs. bioricis cni30Boi 000J0OHKY MMiTHEOIHHS IMOKa3ajia HasBHICTh
3aMaJIbHOTO TIPOIIECY, XapaKTEPHOTO JJIS JICUIIIMaH103y. MiKpOCKOITYHE TOCTKSHHSI
BUSIBUJIO 0OaraTo amMacTUroT, IO HajekaTh JI0 IMapa3uTiB poxay Leishmania.
[TapanensHo Oyna mposeneHa IIJIP-miarnoctuka s imeHTudikarii 30yIHHUKA, 10
niaTBep Ao HasBHICTH Leishmania infantum - Buy, sIKWif BiJIIOBIZIA€ 3a PO3BUTOK
CJIM30BOTO JICHIIIMaHI03y B 1M JIOKaJTi3allii.

JIikyBaHHA

Jist  7miKyBaHHS — CIIM30BOrO  JICHIIMaHIO3y TMailieHTy Oyja Mpu3HadYeHa
BHYTPIIIHLOBEHHA Teparisl JIMocoOMHUM amdorepuiiuiom B, sikuil € cranmaptom
JIKYBaHHS CJIM30BOro Jjeimmaniosy. Ilpotsrom 14 aHIB Bijg moyaTKy JIIKyBaHHS
CIIOCTEPITaocs 3HaYHE MOKPAIICHHSI CTaHy CIU30BO1 000JOHKHU. J[0 KiHIM 4 THUXKHIB
ypak€HHsI CJIM30BOi Maike MOBHICTIO 3aroijiucs, 1 MaIll€HT MMOYaB BlAHOBIIOBATH
(YHKIIOHAJIBHICTh POTOBOI OPOKHUHHU.

JlikyBaHHsSI BUMAarajio TUMYAacOBOT'O MPUIUHEHHS MPUHOMY METOTpPEKcaTy, MO0
CIIPUSJIO 3arOCTPEHHIO OCHOBHOTO 3aXBOPIOBAaHHS TallieHTa (PEeBMAaTOiMHOTO
aptputy). Ilicns 3aBepiiieHHs JIKyBaHHS JICMIIIMAaHIO3y Ta OTPUMAHHS HETaTUBHHUX
pesynbTaTiB I1JIP, meTtoTpekcar Oyiio 3HOBY BBEJEHO B TEpaneBTUYHUN IUIaH
JKYBaHHSI.

PesyabTaTun

[Ticnss 3aBepieHHsT Teparii Mali€HT CIOCTEpiraB 3HAYHE TMOKpAIIEHHS: CTaH
CIM30BOT OOOJIOHKM pOTa TMOBEPHYBCS 0 HOPMAJIbHOTO, BCl CTOMATOJIOT1YHI
yCKIIaAHEHHS Oynu ycyHyTi. Uepe3 Tpu MicsIli micis JIiKyBaHHS HE OyJ0 BHUSBJICHO
HISKUX CIIIIB Mapa3uTiB, IO MIATBEP/KYE YCHIMHICTH Tepamii. I[lamieHT Takox
MIPOMIIIOB peabdiyliTallito 3a JOMOMOTrol0 3y00NpOTe3yBaHHS.

OorosopenHst

[leit BUMamoOK € PIAKICHUM, OCKUIBKM CIU30BUN JIEHIIIMAaHI03 MOPOKHUHHU POTa
3yCTpIYa€eThCsl HE TaK YacTo, a WOro Bakka (opma, IO BKJIOYAE CTOMATHT i
MapoOJOHTUT, € e Oubin artumnoBoro. IlarieHT mMaB ocnalieHud IMYyHITET uepes
TpUBAJIE 3aCTOCYBaHHS IMYHOCYNPECHUBHHUX IpernaparTiB, 10 J03BOJIAIIO Mapa3suTam
CIIPUYMHUTH 1H(PEKIIIIO0 B TAKUX HETUIIOBUX JIOKAJII3aIlisIX.

VY OUIBIIOCTI BUITAJKIB CIM30BHM JICHIIIMAHIO3 CIIOCTEPITaeThCs y TAIIEHTIB 3
MOTEpeHIM LIKIPHUM JICHIIIMaHI030M, OJHAK y LIbOMY BHIIaJKy IAalliEHT HE MaB
IIKIPHUX TPOSIBIB XBOPOOHU, MO YCKIAAHIOBAJIO MIarHOCTHKY. Y TaKUX BHIaJIKaxX
BOXJIMBO TPOBOAUTH Ju(epeHiiagbHy MIarHOCTUKY 3 IHINAMH 1H()EKIIHHUMHA
3aXBOPIOBAHHSMU, TAaKUMHU SIK KaHIWUJ03, OaKTeplaJibHUW TEPIOAOHTUT Ta 1HIII
CTOMATOJIOT1YH1 1H(DEKIIi.

[eit BuTMIa 0K MiAKPECITIOE BAKIIMBICTD YBAaru 0 PiIKICHUX 1HQEKIIH, 0COOIUBO B
0ci0, 10 MpUIMaIOTh IMYHOCYNPECHUBHI MperapaTtyd, OCKUIbBKH caMe I KaTeropis
MAIEHTIB Ma€ OUTBIINNA PU3UK JIJIS1 PO3BUTKY CEPHUO3HUX YCKIIAHEHbD.
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I'EPIIEC 30CTEP TA MOI'O BILVIUB HA
CTOMOTOJIOI'TYHE 3J0POB'Al: OCOBJIUBOCTI
INPODIJIAKTUKU TA JIIKYBAHHA Y TAIIICHTIB

CTAPHIOI'O BIKY

AuieB Pygart baxrtispoBu4

PhD, nonent kadenpu BHyTpiltHbOT MeauHu Nel
JloHelnbKuii HalllOHAJIbHUN METUYHUN YHIBEPCUTET
M. KponuBHunbkuid, Ykpaina

Kononenko €auzasera Iropisna
3100yBauka BUIIOT OCBITH

JloHenbKuii HalllOHATIFHUN MEAUYHUMN YHIBEPCUTET
M. KponuBHunbkuii, Ykpaina

Berym:

I'epniec 3octep (I'3), abo omepidyBajibHUM JUINAl, € pe3yabTaTOM AaKTUBAIlli
JaTeHTHOro Bipycy BiTpsiHku (VZV), sikuii 30epiraerbcsi B OpraHizMi Micis
MepeHeceHo1 BITPSIHKU. Lle 3aXBOproBaHHs 3a3BUYall J1arHOCTY€ETHCS Y JIFOAEH cTapiie
50 poOKIB 1 MOXE CHPUYMHITH CEPHO3HI YCKIAAHEHHS, 30KpeMa, MOCTIepHETUUYHY
Heppanrito (IIT'H), sxa nposiBisieTbes K XpOHIYHUN OUIb HABITHh MICIS 3arO€HHS
BHUcHIaHb. OKpPIM TUIIOBUX CUMIITOMIB Ha IIKIP1, FEPIIEC 30CTEP MOKE TAKOK BpakaTH
CJIU30BY 000JIOHKY MTOPOXKHUHU POTA, L0 € BAXKJIMBUM aCIIEKTOM JJI1 CTOMATOJIOTYHO1
NPAKTUKU. YPaKEHHS CIU30BOI OOOJIOHKM pOTa HE TUIBKU CYHPOBOMIKYETHCS
00JII0YMMH BUCUIIAHHSAMHU, ajie i MOKe YCKJIaIHIOBAaTH MTPOBEIEHHS CTOMATOJIOTTYHUX
MpoILIeTyp, TAKUX K YUIIEHHS 3y0iB, JIKyBaHHS Kapiecy ado XipypriuHi BTpy4aHHS.

[TocTreprieTnyHa HEBpaITisi € CEPHO3HUM YCKIaJAHEHHsIM [3, sKe 3HAYHO
MOTIPIIY€E SIKICTh JKUTTS TMAalli€HTiB. {7 CTOMATOJIOTIB Ba)XJIMBO BPaxOBYBAaTH, IO
reprec 30cTep MOK€ BIUIMBATH Ha MOPOKHUHY POTA, YCKIATHIOIOUM MPUMOM TXKI Ta
JIKyBaHHS 1HIIUX CTOMATOJOTTYHUX 3aXBOPIOBAHb.

Meta 10C/aiIzKeHHA:

MeToro AaHOTO JOCHIIKEHHS € BUBYEHHS KJIIHIYHUX CUMIITOMIB repriecy 30cTepa
Ta MOCTIePIIETUYHOI HEBPAJITIi y MAIIEHTIB, a TAKOXK OIlIHKA €()eKTUBHOCTI BaKIIMHAILIIT
K MPODUIAKTUYHOTO 3aX0/ay MJis MOMEPEKEHHS PO3BUTKY IILOTO 3aXBOPIOBAHHS,
30KpeMa cepejl MaIi€HTiB, M0 MaloTh MPOOJIEMH 3 TOPOKHUHOIO POTA.

Marepianu Ta MeTOAU:

JlocmimkeHHs: MPOBOAMIOCH cepenl ocid crapiie 50 pokiB, sKi 3BEPTAIUCH O
CTOMATOJIOTIYHUX KIIHIK 3 BIANOBIZHUMH cuMnToMamu. llamieHTH mnpoxXoavIm
KJIIHIYHUAN OTJIsIT 1 1a00paTopHl TECTH IS MIATBEPDKEHHS MiarHo3y. JJis TiKyBaHHS
BUKOPUCTOBYBaJdM  TPOTUBIPYCHI  mpemapaTd  (alMKIOBIp,  BaJAIlUKIIOBIP,
(haMITMKIIOBIp), 110 JO3BOJISIOTH 3MEHIIUTH TSHKKICTh 3aXBOPIOBAHHS 1 MPUCKOPUTH
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IpOIIeC 3aro€HHs BUCHIAHb. llalieHTH TakoX OTpPUMalIM BAaKIMHY MPOTU Teprecy
30cTepa, 1 0yJ0 mpoaHalli30BaHO e(PEKTUBHICTH 1I1€1 MPOQPITAKTUKY cepel 0ci0 cTapiie
60 pokiB, BpaxOBYIOUM CTOMATOJIOTIYHI AaCMEKTH MpH JiKyBaHHI 1H(EKIiH Yy
MOPOKHUHI POTAa.

PesyabTaru:

['epnec 3octep OyB miarHocToBaHuid y 12% mnarieHTiB, sKi 3BEpHYJIUCS 0
cTomartoJjora 3 00JieM Ta BUCUIIAaHHSIMU Ha CJIU30B1M 000JIOHIN poTa. BUTBLIICTh 3 HUX
3Bepranucs Ha 3-4 JeHb Micis NOSBU INEpPIIMX CUMNTOMIB. JIiKyBaHHA
OPOTUBIPYCHUMH TperapaTaMy MpOTAroM 72 TOAUH 3HAYHO 3HU3WIO IHTEHCUBHICTD
0010 1 MPUCKOPUJIO TPOLIEC 3aro€HHs BuUcunaHb. OKpeMO 3a3HA4Y€HO, IO repriec
30CTEp YacTO NPOSBISAETHCS HA OJHIA CTOPOHI MOPOXKHUHHM POTa, 110 YCKJIAIHIOE
MPUIOM TKi 1 MOXKE TPUBECTH J0 MOPYIIEHb XapuyBaHHs. JJ1 BCiX Malli€HTIB, Y AKUX
OyJ0 [1arHOCTOBAHO 3aXBOPIOBAHHS, 3aCTOCOBYBaJlaCh MiCLIeBa aHECTe3ls MJis
3MEHIIEHHS O0O0JI0, a TaKOoX aHTUOAKTeplajbHl MpenapaTd Uisl MPOQPUIAKTUKH
BTOPUHHUX 1H(EKIIH.

[IpoBeneHa BakuMHAaLs IPOTH T'EPIIECY 30CTEPA Cepe MalieHTiB crapiie 60 pokis
MOKa3aJia 3MEHILIEHHS BUNIAKIB 3aXBOpIOBaHHS Ha 40% 1 3HU)KEHHS 4YaCTOTH PO3BUTKY
MOCTIepIETUYHOI HEBPAIITII.

Baknunanis npoTu repmecy 3ocrepa:

Ha croroani icHy(oTh JBa OCHOBHUX TUIIM BaKIMH JJIs1 MPOQIIAKTUKH TepIiecy
30CcTepa: JKMBa aTeHylWoBaHa BakiMHa (Zostavax) 1 pekoMOlHaHTHa BaKIIMHA
(Shingrix). )KuBa BakiMHa 3MEHIIIy€ WMOBIPHICTh PO3BUTKY 3aXBOpIOBaHHSA Ha 50—
70%, Tomi sIK pEKOMOIHAHTHA BaKIMHA JEMOHCTPYE eQeKTUBHICTH a0 90%.
Baknunariis oco6imBo BaxkimBa 11 oci6 crapiine 60 pokiB, OCKIILKH BOHA 3HIKYE HE
JIUIIIE PU3HK PO3BUTKY CaMOT'O 3aXBOPIOBAHHSI, aj€¢ W MOCTTEPIETUIHOI HEBpaITii —
Cepiio3HOr0 yCKJaaHeHHs. BakiriHa 100pe nepeHoCuThes, MoO14H1 ePeKT 3a3BUyaii
HE3HauHI1, TaKi sk O11b y MICLI 1H €KIIi1 a00 JIeTKEe MiABUILIECHHS TEMIEPATypPH.

BucHoBku:

I'epriec 30cTep € cepio3HO0 MEAUMYHOIO MPOOIEMOI0, 0COOIMBO cepe/T JIITHIX 0Ci0.
VY cTomaTosiorii 1e 3aXBOPIOBAaHHS MOXE CHPHYMHUATH YCKIAIHCHHS B MOPOKHUHI
poTa, IO CYTTEBO 3HIKYE SKICTh JKHUTTS TamieHTiB. CBoedacHa J11arHOCTHKA,
OpOTUBIPYCHA Tepamisi Ta BakUMHAISA MOXYTh 3HAyHO 3HU3UTU PIBEHb
3aXBOPIOBAHOCTI Ta 3MEHIIUTH PHU3UK PO3BUTKY MOCTTEPIETUYHOI HEBPATii.
BaxxnuBo, m00 CTOMATONOTM BpaxOBYBAIM MOXJIMBICTh Tepriecy 30CTepa MpH
J1arHOCTHIIl, OCOOJMBO Yy TMAIl€HTIB MOXWJIOro Biky. Baknunaiis € edekTuBHUM
3aX0J0M JIJisi 3amo0iraHHs 3aXBOPIOBAHHSM 1 yckiamHeHHsM. [lamienTu 3 reprecom
30CTepOM TOTPeOYIOTh CIEIiaIbHOTO CTOMATOJIOTIYHOTO JOIISIAY, IO BKJIKOYAE
aJiIeKBaTHE 3HEOOJICHHSI Ta 3a100IraHHs BTOPUHHUM 1H(EKIIIsIM.
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BIPYCHUMU I'ENTATUT B TA MOI'O 3HAUEHHS 115
CTOMATOJIOTTYHOI MPAKTUKHA

Aunies Pygar baxrisipoBu4
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M. KponmBHunbkui, Ykpaina
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M. KponuBHunbkui, Ykpaina

Beryn

Bipycuuit rematrur B (HBV) — mne mio6anbHO momMpeHa reMOKOHTaKTHA
iH(eKIis, BUKIMKaHa BipycoM renatuty B. 3a ominkamu, nonay 250-300 MisIbioOHIB
moJiel y cBiTi € XxpoHiunuMH HocisiMu HBV, 1 mopoky 61m3bpko 600—-800 Tucsy roaei
NOMMpPAIOTh BIJ MOro YCKIAQAHEHb — IUPO3y IMEYIHKU YMU TeNaToleNtoIspHOl
kapuuHomu (3a ganumu CDC Ta micieBUX IEHTPIB KOHTPOIIO 1H(EKITii) .

HBV Mae BUCOKY KOHTario3HiCTh — 3apa)kyBajbHa J103a HaJ3BUYANHO Maia, a
BIpYyC 3aTHUI 30epiratu iHQEKIIHHICTh HA CYXUX MOBEPXHSAX /10 7 110 Ta Oliblie, 10
poOUTh KOro Cepio3HOI 3arpo30l0 y MEIMYHUX 3aKJaJax, 0cOOJMBO TaM, € €
KOHTAKT 13 KPOB’10 Ta 010JIOTTYHUMU P1AMHAMU MAIIEHTIB .

VY cTOMaToJIOTI4HIM NpPaKTULl 11 PHU3UKH OCOOJMBO AaKTyallbHi, OCKUIbKU
CTOMATOJIOTM Ta MEIWYHHA TEePCOHAN 3a3BMYail MPALIOOTh 3 TOCTPUMH
IHCTPYMEHTAMH Ta BUKOHYIOTh 1HBa3UBHI IPOLIEYPH, 1110 MOTEHUIHHO KOHTaKTYIOTh 3
KpOB’10 Ta IHIIMMU PiAMHAMM HAaIllEHTA .

Merta

VY3aranbHUTH Ta TMpOaHANI3yBaTH Cyd4acHI HaykoBi JaHi mono HBV 'y
CTOMATOJIOTIYHIN MPaKTHIIl, BKIIOYAIOYN MEXaHI3MHU Tnepenadi iHdekiii, npodeciiini
PU3UKH, KIIHIYHI TPOSIBU y TOPOXKHUHI pOTa, a TaKOX OOIPYHTYBAaTH Cy4YacHI
mpo(LTAKTUYHI 3aX0/I1 JJISI CTOMATOJIOTIB 1 AIlIE€HTIB.

Marepiaau Ta MeTOIH

[IpoBeaeHO KpUTUYHUN OTJISAJ ~ AHTJIOMOBHUX HAYKOBUX  IMyOMIKamid 1
peKOMeHaIli MDKHAPOIHUX OpraHizalii 3 emigemMioorii, 1H(QeKIiitHOro KOHTPOJIIO
Ta CTOMAaTOJIOT11 3a ocTaHH1 15 pokiB. [lomyk 3xaiiicHIOBaBcs B 6a3zax nanux PubMed,
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Scopus, Google Scholar 3a karouoBuME crioBaMu: hepatitis B, dentistry, occupational
risk, infection control, bloodborne pathogens, dental practice.

PesyabTaTn

1. Enizemionoris HBV Ta npodeciitHi pu3uku y cTOMaTONOT i

HBV nepenaerbcs uepe3 kpoB abo iHII OIlONOTIYHI PIAMHU JIOAWHHA. Y
CTOMATOJIOT1i OCHOBHI PU3UKH OB’ s3aHi 3:

¢ YKOJIAMHM IOJIKAMHU Ta YPaKEHHSMU TOCTPUMH MIPEIMETAMU;

o IIEpEepUBAMHU CIM30BUX OOOJIOHOK IiJl Yac MPOLEaYp;

¢ 2€po30JIsIMU Ta OpU3KaMHU, 1110 MICTITh KPOB YU CJIHHY;

e HEJIOCKOHAJIUM 1H(GEKIIHHUM KOHTPOJIEM.

CromatoJioru Ta mpariBHUKH CTOMATOJIOTIYHUX KaOiHETIB MatTh y 2,5—10 pazis
BUIMI pusuK 1HIKyBaHHS HBV, HiX 3aranpHe HaceneHHs, yepe3 NOCTIMHUI KOHTaKT
3 HeOe3MEeUHUMH O10JI0TTYHUMHU MaTepialaMH .

JlocmiKeHHs TaKOX IOKa3ylTh, IO CEpell CTOMATOJIOTIYHHUX CIY>KOOBIIB
yacToTa ceposioriuHux MapkepiB HBV cyTTeBo BHIIA, HIXK Y HACENEHHS 3arajioM, 110
CBIJTYUTH PO YBECH CHEKTP MPOdeCciitHOT eKCIO3HUIIII .

CratucTuka mokasye, 10 CTOMATOoJIOrd MaroTh 10 10 pa3iB BUIIMI pU3UK CTaTH
XpoH1YHUM HocieM HBV nopiBHAHO 3 HaceneHHsM 0e3 Mpo¢eciiHOro KOHTAKTY, TO1
AK PU3UK [lepeayl IHIIUX BipyciB, Takux sk HIV, y cromMaTosoriB CyTT€BO HMKYUM .

2. Mexani3zmu niepeaadi Ta KOHTaMiHaIi

HBV Moxe nepenaBarucs pi3HUMH IUISIXaMU B CTOMATOJIOTTYHOMY CEPEJOBHILLL

o IlepkyciitHi TpaBMU (YKOJ TOJIKOI0) — HAWYACTIIIHMK NUISAX Mepeayi,

o KoHTaKT 13 KpOB’10 — Yepe3 MIKPOTPABMH CIIU30BUX;

o Aepo3oni Ta OpU3KM — YACTHMHKM KpOBI Ta 1H(IKOBAHOI CIUHU MOXKYTh
KOHTaMIHYBaTH [MOBEPXHI 1 IUXaJbHI IUISXU MEPCOHATY .

OpanpHi piIuHU, BKIIOYHO 3 CIIMHOIO Ta €KCYJaTOM y SICCHHUX KUIICHSX, MOXKYTh
Mictutd HBV HaBiTh y nalieHTiB 06€3 IBHUX CUCTEMHUX CHUMIITOMIB, 1110 J0JIaTKOBO
MIJBUILY€E PU3HKU TPOPeciitHOro iHpIKyBaHHS .

HBV € 3Ha4yHO Oi1bII KOHTAriO3HUM, HDXK 1HIII KPOB’SIHI BIPYCH: HaBITh YK€
HU3bKa KIJTBKICTh BIPYCHUX YaCTMHOK MOKE€ BHKJIMKATH 1HPEKIIIO MPU KOHTAKTHOMY
BBEJICHHI B KPOB .

3. Kniniuni nposisu HBV, peneBanTHi 1y1st ctoMartosiorii

Xoua HBV He mae cnenudiuHux opanbHUX MapKepiB, y MaIli€HTIB 3 XPOHIYHOIO
1H(DEKITI€I0 MOXKYTh CIIOCTEPIraTUCs HecTienn(idHI CTOMATOIOTIYHI MPOSIBU:

e TIIJBHIICHA KPOBOTOUMBICTH SICCH;

e CYXICTbh CIM30BO1 O00JIOHKH;

¢ YAaCTI 3alaJIbHI Y4 BUPA3KOBI YPaKEHHS 000JOHKHU POTA;

e TIOPYIICHHS 3aTO€HHS IICJIS CTOMATOJIOTIYHUX BTPYYaHb.

[1i 3MiHM YacTO MOB’si3aH1 3 MOPYIIEHHAM KOAryJisiii Ta iMyHHOI BIJIIIOBi/i, 1110
CIIOCTEPITAETHCS Y MALIEHTIB 13 TPUBAIUM CUCTEMHUM YPaKEHHSM MEYIHKH.
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4. IlpodinakTuka Ta KOHTPOJIb 1HOEKIIIN Yy CTOMATOJIOTIYHUX 3aKIagax

4.1 Bakyunayis

Bakmunamis nmpotu HBV — naliedexkTuBHIIMI MeTON MPOPUIAKTHKU SIK IS
MEIUYHOTO TEePCOHATy, TaK 1 JJIA TAaIl€HTIB. Y OUIBIIOCTI KpaiH BaKIMHAIlSA
MEINYHUX TPALIBHUKIB € 000B’sI3k0BOI0. KpiM TOro, micis BaKIMHALIl JOIIIBHO
KOHTPOJIIOBATH PIBEHb aHTHUTLI, 1100 MEPEKOHATUCS B HAAIIHOMY 3aXHUCTI.

4.2 Inghexyitinuti xkoumpoo

VYciM CTOMATONOTIYHUM MpalliBHUKAM HEOOXITHO CUCTEMATUYHO JOTPUMYBATUCA
CTaHJAPTHUX 3aXO01B 1HPEKIIIHHOTO KOHTPOJIIO:

e CTEpHJIi3allisl IHCTPYMECHTIB;

o BHUKOPHUCTAHHS OJIHOPA30BUX MaTepialliB;

¢ 3aXHCHI OKYJIIpH, MAaCKU, PYKaBUUKU;

e pEryJsipHE MpUOUpPaHHS Ta JAe31H(EKIlIsI pOOOUHNX ITOBEPXOHD .

4.3 Aneopummu nicasexcno3uyiinoi npogpinakmuxu (PEP)

¥V pa3i BUNajKoBOro KOHTAKTY (YKOJI IHCTPYMEHTOM, KOHTAaKT 13 KPOB 10) BaXJIMBO
3actocyBatu PEP:

e BH3HAYUTHU CEPOJIOTIYHUMN CTATYC JHKEPEIa;

¢ OLIHWTH IMyHHHUH CTaTyC NOCTPaXAAIOT0;

 3anoTpebu BukopuctoByBatd HBIG Ta/abo BakuuHaiio;

¢ TIPOBECTU CEPOJIOTIUHE TECTYBAHHA IMOTEPIUIOrO Y€pPe3 BCTAHOBIIEHI IHTEPBAIN
qacy .

4.4 Oceima ma mpenineu

Hapuanns nepconany moo pusukis HBV, msxiB nepenaui ta npaBui 0e3neku
3HIDKYE KUTBKICTh IHITUACHTIB Ta MiABUIILY€E PIBEHb JOTPUMAHHS CTAaHIAPTIB.

5. HBV y rno6anbHOMY KOHTEKCTI Ta CTOMATOJIOT s

I'nmo6anbua nommpenicts HBV ta Bucoka yacTka 6€3CHMIITOMHUX HOCIiB pOOJISATH
CKPUHIHT 1 TIPO(]IIAKTUKY B CTOMATOJIOTIUHUX 3aKjajax BaXJIMBUMHU HE TIIbKH 3
npodeciitHoi, ane ¥ 3 TPOMaJICbKO310pOBOI TOUKH 30py. OCKiIbKM 0araTo Mmarfi€HTiB
MOXXYTh HE 3HATH MPO CBIil CEPOJIOTIYHUNA CTAaTyC, CTOMATOJIOTM MOBUHHI 3aBXKAU
CTaBUTHU Ha NepILe Miclie Oe3MeKy MpoLeayp 1 BUPIIIYBATH MUTAHHS PU3UKY Mepeaadl
1H(]eKI1i He3aJIeKHO BiJl BIJOMOTO CTaTyCy MaIli€HTa .

BucnoBku

HBYV € cepiiozanm npodeciiHuM pU3UKOM y CTOMATOJIOTIUHINA MPAKTHUIll Yepes
BHCOKY KOHTAariO3HICTh BIPYCY, MOXJIMBICTH TepeAadi uepe3 KpoB Ta O10JOTiuHI
PIIMHYU, a TAKOXX BUCOKWU pHU3WK 1H(]IKyBaHHA MeaudyHoro nepcoHany. EdextuBna
MpoQiTaKTUKA BKITIOYAE:

1. O00B’s13KOBY BaKLMHAI[IIO Ta KOHTPOJIb 3aXUCHUX aHTHUTLIL.

2. Ctpore IOTpUMAaHHS CaHITAPHO-EMIJEMIONOTYHUX CTAHJIAPTIB 1HPEKLIIHHOrO
KOHTPOJTIO.

3. BopoBamxenns anroputMmiB PEP y pa3i npodeciiinoi ekcrno3uiiii.

4. OcBiTHI IpOTrpaMu Ta TPEHIHTU JJIsI CTOMATOJIOTIB 1 IEPCOHATY.
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Ile He nuIe 3HWKYE pU3UKH 1H(DIKYBaHHS, ajie i CIpUsi€e MiABUILCHHIO SKICHOTO
Ta OE3MEeYHOTO HAJaHHSI CTOMATOJIOTIYHOI JOTIOMOTH.
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BUKOPUCTAHHS ITIOPTATUBHMUX
YIbBTPA3BYKOBHUX CUCTEM Y IOJbLOBIN TEPAIIIL
JIJIS1 HIBUAKOI JIATHOCTHUKHU BHYTPILIHIX
YCKJIATHEHb IOPAHEHUX

baoiueBa Ouiekcanapa OuekcanapiBHa
K.ME/I.H., JTOIEHT
XapKiBChKHMM HAIllOHATLHUM MEUYHUIN YHIBEPCUTET

AkcboHOBa AHacracis CepriiBHa
3100yBay OCBITH
XapKiBChbKHI HAI[IOHAIbHUNA METUYHUN YHIBEPCUTET

IOpoBa Anna AnapiiBHA
3100yBay OCBITH
XapKiBChbKHI HAIIIOHAIbHUNA METUYHUN YHIBEPCUTET

AKTyanbHicTb. Ha jxainb, B yMOBaxX ChbOT'0JICHHS Ii]] YaC aKTUBHUX BIACHKOBUX JIiii
Ha TepuUTOpii Hamoi KpaiHW, SKI CYNPOBOKYIOTHCS BEIWYE3HOI KUIBKICTIO
MOPAaHEHHUX SIK cepell BIMCHKOBHUX, TaK 1 cepel IMBUIBHOTO HaceleHHsS. PaHHs
JIarHOCTHMKA 3arpo3JIMBUX JUJIS KUTTS CTaHIB, 30KpeMa BHYTPIIIHIX KPOBOTEY,
MOIIKO/IKEHb OpPraHiB TPYJHOI Ta Y€PEBHOI MOPOKHUHU € HAJA3BUYANHO Ba>KJIMBOIO
JUIs HaJlaHHSI KOPEKTHOI Ta CBOE€YACHOI MEIWYHO1 JOMOMOTH 1 BUPIIIEHHS TaKTUKU
MoJalbIIOro JIiKyBaHHs. IlopTaTMBHI yJIBTPa3BYKOBI CHUCTEMH TMPUXOISTh Ha
JOTIOMOTY Y BHUPIIIEHHI MPOOJIEMH TEPMIHOBOI JIIarHOCTUKU BHYTPIIIHIX YCKJIaIHEHb
y MOPAHEHHUX 1 € €PEKTUBHUM, HEIHBA3UBHUM Ta JIOCTYTHUM 1HCTPYMEHTOM IIBUJIKOI
JIarHOCTUKHM 0e3MOCepe/IHhO Ha JIOTOCHITalbHOMY eTami. BOHM J03BOJISIIOTH 3a
MaKCUMaJbHO KOPOTKI TEPMIHHM 4Yacy BHUSBUTH XUTTEBO HEOE3MEUH1 yCKIAIHEHHS,
30KpeMa TEeMOIIEpUTOHEYM, ITHEBMOTOpPAKC, TaMIIOHAAy cepls, Mo 3ade3neuye
CBOEYACHE NPUUHATTS PIIIEHb IOJ0 TMPABWIBHOI JIOMOMOTH MOCTPAKIAIUM Ta
BU3HAYCHHS TMPIOPUTETIB MEAMYHOI eBakyallli. BuxkopucranHs yIbTpa3BYKOBHUX
MPOTOKOJIIB Yy TMOJBOBUX YMOBAaX 3HAYHO CHPUSIE MIABUIICHHIO SIKOCTI MEIWYHOL
JIOTIOMOTH, 3HIKEHHIO JIETAIBHOCTI Ta ONTHUMI3aIlll PECYpCIB MEIUYHOI CITyKOH 1 €
HAJ[3BUYANHO aKTyaJIbHHUM HAMpsSMOM CY4YaCcHOT MEIMIIMHH KaTacTpod 1 BIHCHKOBOI
MEIULIVHHU.

Meta. AHani3 cy4aCHUX HAYKOBUX JaHUX I0J0 BUKOPHUCTAHHS MOPTATUBHUX
yIbTPAa3BYKOBUX CHUCTEM Yy TMOJBOBIA Tepamii Juisl A1arHOCTUKUA BHYTPIIIHIX
yCKJIaJIHEHb y mopaHeHuX. OIllHKa €(PEeKTUBHOCTI Ta JOIIJILHOCTI BUKOPHUCTAHHS
TaKUX CHUCTEM Mij 4Yac HaJ3BUYAWHUX CHUTyalllid, 30KpeMa IiJ 4ac BOEHHUX M.
JlocmipKeHHsT BIUIMBY 3aCTOCYBaHHSI MOPTATUBHOTO YJIBTPA3BYKy Ha MIBHUAKICTH Ta
CBOE€YACHICTh MPUUHATTS BAXKIMUBUX KIIHIYHUX PIIICHb HI0J0 HAJaHHS JIOMOMOTH,
BUPIIIEHHS TAKTUKH TOMAJBIIOTO JIKYBaHHS Ta ONTHUMI3aIil0 1 BU3HAYCHHS
MPIOPUTETIB MEIUYHOT €BaKyailii.
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Marepiaaum i meToau. byo npoBeleHO CUCTEMATUYHUHN MOMIYK Y MI>KHAPOIHUX
6a3ax maamx: PubMed, Scopus i Web of Science, 3 momanbsIimm aHaIi30M 3HAMICHUX
myOmikariin 3a octaHHi 10-15 pokiB, a BiIacHE HAYKOBHX CTaTedl 1 KIHIYHUX
JOCTIKEeHb, OTMSAAIB 1 MeTaaHamiziB moao edektuBHocti POCUS y momipoBsiif
TPaBMATOJIOTI1, Ta METOANYHUX PEKOMEHAIlIN 3 IPUBOTY BUKOPHUCTAHHS TPOTOKOJIIB
FAST Ta eFAST.

Pe3ysnbTaTu Ta 00roBOpeHHs. 3 MOYATKOM MOBHOMACHITA0OHOTO BTOPTHEHHS HA
TEPUTOPII0 YKpaiHU 1 MOSIBOIO O€31114i MOpaHEHUX HE TUTbKH cepe] BINCHKOBUX, ajie i
cepell IUBUILHOTO HACEJICHHSI, BIPOBA/KEHHS MOPTATUBHUX YJIbTPA3BYKOBUX CUCTEM
a6o POCUS (Point-of-Care Ultrasound) B cTpyKTypy HaJlaHHS MEJMYHOI JOTIOMOTH
Ha0yJI0 0COOMMBO BaXXJIUBOTO 3HaUY€HHS. OCKUIbKU JOCITIIKEHHSI MMOKa3yIOTh, 1110 Ha
CHOT'OJIHIIIHIN JICHb 1€ YM HE €IMHHN METOJ Bi3yamizallii, sSIKUi JO3BOJISIE IIBUJIKO
BUSIBJISITH BHYTPIIIIHI KPOBOTEU1, MHEBMOTOPAKC 1 1HIIN KPUTHUYHI JJI JKUTTS CTaHH,
3a0e3Meuy0und MUTTEBE MPUHUHATTA KITHIYHO-TIPOTHOCTUYHUX PIllIEHb MPSIMO Ha MICIIi
MOJii, B TOMY YMCJII Ha JIOTOCIITaJIbHOMY €Tall 1 HaBiTh B MOJbOBUX yMOBAaX, B TOU
MOMEHT SIK paHillie I1¢ BUMarajio TpaHCIIOPTyBaHHs A0 ctarioHapy [1-5, 10]. o Toro
K SK TOKazaHo B jociimkeHi Vianen NJ i1 cmiBaBTOpiB gorocmitaibHi POCUS
OCOOJIMBO KOPHUCHI IS TIPOBEJCHHS SIKICHOTO COPTYBaHHS TpPaBMOBAaHUX B
eKCTpEeMaJIbHUX YMOBaX, 00 1€ MOKPAIIWIO BUSHAYEHHS MIPIOPUTETIB 1 CIPSIMyBaHHS
BiANOBIAHUX BTpy4aHsb [1]. Ha BimMiHy Bij Buie3ragaHux poOit, Pifieros-Alvarez 1
XeleHTallb  3a3HA4yaloTh, 10 BUKOPUCTAHHSA JIaHUX MPHUCTPOIB MOXKe OyTH
0OMEKEHUM Yepe3 MOTOIHI YMOBH, B TOMY YHUCJI1 3MIHM HABKOJIMIIIHHOTO OCBITJICHHS,
BiOpallii, HeJJOCTATHOCTI poOOYOT0 MPOCTOPY a00 IOCBITY, @ TAKOK HU3bKY UYTIUBICTD
npu ckinaaHux TpaBmax [3, 5, 10]. L1 cynepeuku MoXyTh OyTH TOB’si3aHi 3 TUM IO
JeSIK1 TOCITIJIKEHHST 0a3yBaIlCh HA CUMYJISIIIIMHUX BUMIPOOYBAHHSX, B TOM Yac SIK 1HIIM
€ Ppe3yJbTaTOM pEaTbHUX JOTOCHITATBHUX BHIMAJAKIB, TOOTO dYepe3 pi3HI yMOBHU
MPOBEJICHHSI JOCIIII)KeHb. AJie y BIIICBKOBO-TIOJIOBIHM Tepariii JlarHOCTUYHA LIHHICTh
POCUS xapakTepu3yeTbCs HE TUIbKM TEXHIYHUMH MOKJIMBOCTSIMU MPUCTPOIB, ajie i
CTaHIAPTH30BAaHUMH TMiAXOJaMU JO iX 3aCTOCYBaHHS, a caMe€ pPO3pOOJICHUMHU st
uporo mnporokoigamu FAST, eFAST Ta ix moaudikauismu. FAST-o0cTexxeHHs €
0a30BUM YJIBTPa3BYKOBUM JOCIIPKEHHSIM TPaBM 1 HOTO METOIO € BHUSIBJICHHS BLTHHOI
PIAMHYU B IEpUKApP/Il, YEPEBHIN Ta MJIEBpalIbHIN MOpOKHUHAX. P nocimikeHs TOBIB
e(EeKTUBHICTh J1aHOI METOAMKH Yy TEeMOJMHAMIYHO HECTaOUIbHMX MAaIll€HTIB, IO
MIJKPECTIOe ii KOPUCTh B TMPUUHATI HEBIAKIAAHUX PIIMIEHb, TPH MTPOHUKAIOUUX
TpaBMax, Jie crenuiuHicTh anroputmy Bussmiach 100%, 1 mpu BU3HAYEHH] HYJTLOBO1
BIDKUBAHOCTI Y BUTAJKAX BIICYTHOCTI MEPUKAPIATHLHOTO BUTIOTY Ta CEPIIEBUX PYXIB,
0 JOBOJUTH MOTO MPOTHOCTHUYHY IIHHICTH [6]. CpoOM BIOCKOHAJEHHS JaHOTO
nigxony mpusBenu g0 mosiBu posmupeHoro FAST mpotokomy (eFAST), sikwmi
JI0JTAaTKOBO  OIIHIOE HASBHICTh ITHEBMOTOPAKCY, TEMOTOPAKCy Ta IUIEBPaIbHUX
BUIIOTIB, 110 JO3BOJIMJIO LIBU/IIE 1 YyTJIMBIIIE 1A€HTU(IKYBAaTH TPaBMU B OOMOBHX
yMoBax. Jlo TOro x AOCHIPKEHHS MOKa3yloTh, 10 eFAST mae BuIlly YyTIUBICTh B
MOPIBHSHHI 3 PEHTreHorpadiero rpyaHOi KIITKH Yy BHUSIBJIEHI MHEBMOTOPAaKCy B
MOJIOKEH]1 Jiekaun Ha ciuHi [6, 7]. Ane sik FAST tak 1 eFAST npoTokon MaroTh 1 HU3KY
HEJIOJIIKIB, a came: MOTpeda B KpUTUYHOMY P1BHI PIJIMHU JIJIs1 OTPUMAHHS MTO3UTUBHOTO
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pe3yabTaTy, HEAOCTYIHICTh 3a0YEPEBHUHHOIO IMPOCTOPY, IO MOTpedye MOAaNbIIOl
Bi3yaumizallii, XMOHOHETAaTHUBHI pe3yJbTaTH TMPU NPOHUKAIOUIA TpaBMi Ta TIpHU
JEKOMITpECii epuKap1iaibHOTO BUTIOTY [6]. Takok BapTO 3ayBaskWTH, IO TTPOTOKOJIH
FAST Ta eFAST He € yHIBEepCaJIbHUM METOJOM JIarHOCTHKH, OO MalOTh HIDKIY
JyTJIMBICTH B TOPIBHSHHI 3 MOXKIUBicTIO mojanemioi KT miarHOCTHKY B cTaIrioHapi,
TOMY MalOTh BUKOPUCTOBYBATHCH B IIEPBUHHIN J1arHOCTHIIl, COPTYBaHHI Ta IPUHHSTTI
TaKTUYHUX pimieHsb, 1 came POCUS mo3Bonwiy 11e pOOUTH B €KCTPEMAIBHIX YMOBAX,
ne ue oco0auBo HeoOxigHOo [6-8, 10]. OTxe, mOpTaTUBHI YJIbTPAa3BYKOBI CHUCTEMHU
320€3MeuyI0Th HE JIMIIIE MUTTEBY 1arHOCTUKY TPAaBMAaTUYHUX YCKJIaIHEHb B MOJIHOBUX
ab0 IOorocmiTaibHUX YMOBax, aje i 3a0e3rneuyroTh MBUJIKE (HOPMYBaHHS MOJANBIIOL
JKYBaJbHOI TAKTUKHU Ta €(PEKTUBHY €BaKyallilo, 1110 TapHO BUCBITICHO B JIOCIIHKEH]
Lucas Ta inmux, ne 0yno noeaeHo, mo FAST-ckanyBaHHs Habarato cKOpovye yac
710 TOCIIITali3aIlli Ta OTpUMaHHs KBaidikoBaHOi Joriomoru [9].

BucHoBku. lleli cucrematuunuii orisan miarBepkye, mo POCUS pazom 3
npotokosiamu FAST 1 eFAST € nieBum MeTo10M BUSIBJICHHS TPABM 1 iX YCKJIaTHEHb B
JOTOCHITAIBHUX 1 TIOJBOBUX YMOBaX, OCKUIBKM TMPHUIIBUJIIYE COPTYBaHHS 1
MPUMAHSTTS MOJAIBIINX PIIIEHb, a TAKOX 3amo0irae 3aBUM KpOKam B J1arHOCTHII,
OJHAK P TEXHIYHUX OOMEXEeHb 1 moTpeda B peTeNbHIM MiATOTOBI IIEPCOHAITY
J103BOJIsI€ HOTO €(heKTUBHE BUKOPUCTAHHSI JIUIIIE SIK IEPBUHHOTO 3aC00Y JOCIIIIKEHHS,
10 MiAKPECTIOE HEOOX1AHICTh BIIOCKOHAJICHHS! IPOTOKOJIIB 1 MPOBEICHHS 10JJATKOBUX
JOCIIKEHB MO0 1X afanTarlii B eKCTpeMaIbHUX YMOBaX.
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JIKYBAHHS IOPAHEHD I ATPOTEHHUX
IHEPO®OPAILIIN CTPABOXOAY: CYHACHI HIAXOAHU
(EHJOCKOIIIYHI CTEHTH VS BIIKPUTA XIPYPI'ISA)

burak C.10.

JOLEHT
Kadenapa xipyprii Nel

Kosanenko €.B.
3100yBay BHINOI OCBITH

Anpaproxina C.A.
3100yBay BUILIOi OCBITH
XapKiBChbKHI HAIlIOHAJIbHUI METUYHUI YHIBEPCUTET, Y KpaiHa

Beryn. Ilepdopartis cTpaBoxoay, BKJIOYAOYM TpaBMH Ta  STPOTEHHI
VIIKO/JKEHHS, € IOCUTh PIAKICHUM alle HaJ3BUYAlHO BaKKUM CTAaHOM 3 BEJIHUKOIO
KUIBKICTIO YCKJIQJHEHb 1 BUCOKUM DPHU3UKOM JIETAIBHOCTI. ¥ MUPHHMHA 4Yac OCHOBHY
YacTKy TaKMX YIIKO/)KEHb CTaHOBJIATh SATPOreHH1 mnepdoparii, MOB’sA3aHl 3
€H/JIOCKOMIYHUMU Ta I1HCTPYMEHTAJbHUMH BTpyYaHHAMU. BoaHowac B ymoBax
MOBHOMACIITAaOHO1 BiliHU B YKpaiHi 3pocTae HMOBIPHICTh TPAaBMAaTUYHUX YIITKOIKEHb
CTPaBOXOAY BHACIIJOK BOTHEMAJIbHMUX, YJIAMKOBUX Ta BUOYXOBHMX IOpaHEHb, IIO
CYNpPOBOKYIOTbCSI KOMOIHOBAHMMH  YPOKCHHSIMU IIIMi, TPYAHOI KIITKH Ta
cepenocTiHHA. ToMy 3 ypaxXyBaHHSIM PI3HOMAHITHOCTI €TIOJOTIYHUX YHWHHHKIB,
TSKKOCTI Tepediry Ta BUCOKOIO PU3UKY YCKJIaJHEHb, BUOIP ONTUMAJIbHOI TaKTUKH
BEJICHHA MAalI€HTIB 13 nepopalli€lo CTPaBOXOAY € BUPIMIAIBHUM YUHHUKOM, W10
BHU3HAYa€ €PEKTUBHICTD JIIKYBaHHS Ta MPOTrHO3 3aXBOprOBaHHA [ 1,2].

Mera. BuBuuTtH cy4acHi YSBIECHHS IMOJO JIIKyBaHHS MOpPAHEHb 1 SITPOrE€HHHUX
nepdopalliii CTpaBoXoay Ta MOPIBHATU JOKA30B1 MIAXOAU A0 BUOOPY JIIKYBalIbHOI
TaKTUKU — €HJOCKOMIYHUX METO/IB (30KpeMa CTEHTYBaHH) 1 BIAKPUTUX XIpypriyHUX
BTPYy4YaHb.

Marepiaau i Meroau. Orisi iTepaTypyd BUKOHAHO 3a MPUHITUIIAMHU JTOKA30BOi
MEJIUIIMHU: BKJIIOUCHO CyYacHI OTJIS/IM, CHCTEMHI OIVISIAM, METa-aHalli3h Ta BEJIMKI
PETPOCIIEKTHBHI cepii, MNPHUCBAYEHI JIKYBaHHIO TPaBMAaTUYHUX 1 STPOTCHHUX
nepdopailiif CTpaBOXoy.

PesyabTaru. JloBruii 4ac «30J0TMM CTaHIApTOM» JIKyBaHHS Tmepdopartii
CTPABOXO/AY BBAKAJIOCS BIIKPHUTE ONEpPAaTUBHE BTPYYAHHS, sIKE BKJIIOYAJIO MEPBUHHE
yIIMBaHHS Je(eKTy, APEHYBaHHS CEPEIOCTIHHS Ta IUIEBPaJbHUX MOPOKHUH, a Y
TSKKUX BUMAAKaX — PE3EKIII0 YPaKEHOT0 CerMeHTa ad0 BUKIIOYEHHS CTPABOXOAY 3
nacaxy. OgHak cydyacHI JaHl CBiYaTh, IO Taka TaKTHKA ACOIIIETHCA 3 BUCOKOIO
MICJISIONEPaIiifHOI0 3aXBOPIOBAHICTIO, TPUBAIMM TepeOyBaHHAM Yy cCTallioHapi Ta
3HAYHUM PU3UKOM JIETAJIBHOCT1, OCOOJMBO Y MAlI€HTIB 13 MI3HBOIO JIIATHOCTUKOIO 200
cynyTHIM cerncucoM [3,4]. 3a ocTaHHI POKU CYTTEBOTO PO3BUTKY HaOyJIH
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MaJIO1HBa3MBHI €HJJOCKOIIYHI METOJIM JIIKYBaHHS, Cepe]l AKUX MPOBIIHE MICIIe 3aiiMae
€H/IOCKOMIYHE CTEHTYBaHHs. BUKoOpHUCcTaHHS caMOpPO3UIMPIOBAIILHUX METAIEBUX a00
IUTACTUKOBUX CTEHTIB JI03BOJISIE TE€PMETU3YBaTH JAE€(PEKT CTPaBOXOAY, 3MEHIIHUTU
KOHTaMIHAI[II0 CepeAOCTIHHS Ta 3a0e3MEeYUTH YMOBH JUIsl 3arO€HHSA 0€3 BUKOHAHHS
TPaBMaTHUYHOTO XIPYPriuHOTO BTPYYaHHS. 3TiTHO 3 CYYaCHUMH CHCTEMaTHYHHMHU
OTJISIIaMH, YCHIIIHICTh €HJOCKOMIYHOTO JIIKyBaHHS MpU ATPOTeHHHUX mNepdoparisx,
TIarHOCTOBAHWX y paHHI Tepmiau (mo 24 roawH), csrae 70-90 % [5,6]. Okpim
CTEHTYBaHHS, Jelali YacTillle 3aCTOCOBYIOTHCS EHJIOCKOIIYHI KIIICH, CHUCTEMHU
BHYTPIIIHBOTO BakyymHoro apenHyBanHs (EVT) ta ix komOiHarlii, 1mo 0coOJHUBO
aKTyaJIbHO IIPU OOMEKEHUX JIePeKTax 1 KOHTPOILOBAaHOMY 1H(EKIIHOMY TIpolieci. 3a
JaHUMHU OaraTOHAIIOHAIBHUX peTpocneKTUBHUX cepiii, EVT nemoHCTpye BHCOKI
MOKa3HUKU 3aKpUTTA JedEeKTIB CTpaBOXoly, MpoTe MoTpedye OaraTopa3oBHUX
€HJOCKOIYHUX BTPYYaHb 1 JIOCTYNHA HE B yCiX KIiHIYHUX IeHTpax [7]. BogHouac
BIIKpUTI XIPYpriyHi BTPYYaHHS 3aJMIIAIOTBCS METOJIOM BHOOpPY MpPHU BEJIUKHUX
TPaBMAaTUYHUX YIIKO)KEHHSIX, HEKOHTPOJIbOBAHOMY MEAIACTHHITI, HECTAOUTbHOMY
CTaHl MalfieHTa, a TaKoX MpHU Mi3HIN a1arHocTuiil nepdoparii (monan 24—48 roaun),
KOJIM €HJIOCKOITIYHI METO/IN € HEIOCTaTHhO €PEKTUBHUMH ab0 MPOTUIIOKAa3aHUMH [3].
B ymoBax 00HOBHX TpaBM MO€JHAHI YIIKOJXEHHS OPraHiB IIWi Ta TPYAHOI KIITKH
4acTO JUKTYIOTh HEOOXIJHICTh CaM€ BIAKPUTOTO JOCTYIY 3 aKTUBHUM XIpypriuHUM
KOHTpOJIEM 1H(EKI1HHOTO pouecy. TakuM YMHOM, Cy4dacHI pe3yJbTaTH CBIAYATH PO
TEHJICHIIIIO JI0 IHJMBIAyami3aiii JIKyBaJbHOI TaKTHKH 3 ypaxXyBaHHSM €Ti0JIOTii
nepdopaiiii, 11 Jokami3alii, yacy BCTaHOBJICHHS J1arHO3y, CTYINEHsS KOHTamiHAaIli Ta
3arajJibHOTO CTaHy Halli€HTa.

BucnoBku. CyuacHui miixij 10 JIKyBaHHsS MOPAHEHb 1 ATPOTeHHUX nepdopariii
CTPaBOXOAY 0azyerbcs Ha OpUHLIKIIAX paHHbOI JIarHOCTHUKH,
MYJIbTUIMCIMIUTIHAPHOTO BEICHHS Ta 1HAWMBIAYalli30BAHOI'O BHOOPY TaKTHUKH
nikyBaHHs. EHIOCKOMIYHI METOIU, 30KpEMa CTEHTYBAaHHS Ta €HJOCKOMIYHA BaKyyMHa
Tepanis, € €pEeKTUBHOIO 1 MEHIII TPAaBMAaTUYHOIO alIbTEPHATUBOIO BIIKPUTINA XIpYyprii y
CTaOUIBHUX MAIlEHTIB 3 PaHHbO BUSBICHUMH MepdopalisiMU Ta KOHTPOJIbOBAHUM
iH(pekuiiHuM npouecoM. BonHowac BiIKpUTE XIpypriyHe JIIKYBaHHS 3aJIMILAETHCS
HE3aMIHHUM Y BWIIaJKaX THOKKUX TPaBMATHUYHUX YIIKOIKEHb, MOMIMPEHOTO
MEJIIaCTUHITY, Mi3HbOI JIarHOCTUKK a00 HEee(PEKTUBHOCTI €HAOCKOMIYHUX BTPYYaHb.
Oco05uBOi akTyanbHOCTI TpoOIeMa BUOOPY ONTUMAIbHOI TAKTUKY HAOyBa€ B yMOBax
BOEHHOTO Yacy, KOJM IOPAHEHHS CTPaBOXOAY YacTO MOEAHYIOTbCA 3 1HIIMMHU
KPUTUYHUMU YIIKOJDKEHHSAMU. TakuM 4YUHOM, MOEAHAHHS CYYaCHUX €HIIOCKOIMIYHUX
TEXHOJIOT1H 3 KITACHYHUMU XIPYPriYHUMH METOJIaMH, 32 YMOBH UITKOi cTpaTudikaii
TMAIIE€HTIB, J03BOJISIE TIOKPALITUTH PE3yJIbTATH JIIKYBAHHS, 3HU3UTH PIBEHb YCKIIaIHCHD
Ta JICTAIBHOCTI.
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BEPTUKAJIBHA IEPEJIAYA BLI-IHOEKIIT Y JITEM:
IHPOBJIEMATHUKA TA K/ITHIYHI HACJIIAKHA

I'aBpusioB Anarouiii BikropoBuy,

K.MEJI.H, IOLEHT Kadeapu iHPEKIIHHNX XBOPOO,
TUTSUUX 1HPEKIIHHUX XBOpoO Ta GpTu3iaTpii
XapkiBcbkuit Hanionansanii Meanunuit YHiBepcuTeT

Kaiinapa Bagum MakcumoBu4,
3100yBay BHUILOI OCBITU 5-T0 Kypcy 3 Mel. paKyIbTeTy
XapKiBCbKUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

IlocranoBka mnpobGaemu. Beprukansna mnepegaua BlJl-ingekuii Bce 1e
3QIMIIAETBCS  AKTYyaJIbHOKO MEIUYHOI Ta COLIAJIBHOI0 MPOOJIEMOI0, OCKIIBKH
nepuHaTaibHe 1H(QIKYBAaHHS TMOEAHYETHCS 3 TSDKKMMU KITHIYHUMHU HACHIKaMH Y
JTEH, BKJIIOYHO 3 MIBUJKUM MPOTPECYBaHHSM IMyHOIE(IIIUTY, BHUCOKOIO
3aXBOPIOBAHICTIO Ta IiJIBUIIEHOI0 CMEPTHICTIO 3a BIJICYTHOCTI CBO€YACHOI
aHTUPETPOBIPYCHOI Teparii.

Marepiaium Ta Metoam. byino mnpoaHamizoBaHO 7 Cy4yaCHUX MIDKHAPOJHHX
HAayKOBHUX ITyOJIIKaIli}i, 1[0 MpUCBSYEHI Tpobiemi BepTukaibHoi nepegaui BIJI Ta ii
KJIIHIYHAM HACJIIIKaM.

MeToro po00oTH € aHaI3 KITHIYHUX HACIIIKIB BepTUKaNIbHOI iepenaydl BIJ1y mitei
Ta OOIPYHTYBAaHHS 3HAYEHHS PAHHBOI IArHOCTUKHU Ta aHTUPETPOBIPYCHOT Tepartii Jyist
MOKPAIIEHHS MPOTHO3Y.

Buxnan ocnoBaoro marepiany. BIJI - ue PHK Bipyc, sikuii mae 2 nigrunu: BIJI-
1 Ta BUUI-2. Haitnommpenimmm tumnom y cBiTi € BUI-1, ueit Tun € Haildu1b1 3apa3HumM
Ta WBUJKO MporpecyrounM. BiH mepemaerbcs uepe3 CIu30BI O0OJIOHKH, MIJ Yac
HE3aXMIIEHOTO CTAaTeBOr0 aKTy, BHYTPIIIHOBEHHOTO BBEJCHHS HAPKOTHKIB, & TAKOX
MpU TEepeTuBaHHI KpoBi. TakoX BUIUISIOTH BEPTUKAIBbHY Tepenaudy (pU3UK SIKO1 Y
aiTeit ckianae 95%) ta mepenady yepes IpyIHE BUTOJOBYBaHHS, 10 CTAaHOBUTH 3a
pizHuMH orfiHKamu Tipubau3Ho Big 10% mo 20% Bumankis, Ta 3pocTae B KpaiHax 3
BUCOKHM BipyCHUM HaBaHTakeHHsAM. BIJI Moxe mepenaBatvcs Ha pi3HUX eTamax
BariTHOCTI Ta TICISTOJIOTOBOIO TIEpioly, MPU I[bOMY TEpPUHATAIBHUMA TEpioj
BBA)KAETHCSI HAMOUIBII KPUTUYHUM. 3arajioMm, MMOBIPHICTh BEPTUKAJIBHOI Iepeaadl
CTaHOBUTH Onu3bKo 15-20% y €Bpomi, 15-30% y CIIA Tta 25-35% B Adpumi 6e3
BUKOPUCTaHHA BIAMNOBIAHOI aHTUpeTpoBipycHOi Teparii. UNAIDS omuinroe, 1o noHan
2 wmubiionn agited iHdikoBani BIJI-1 y BchoMmy CBIiTi, 1 IIOJHS BEPTHKAIBHO
nepenaetbes noHaa 1800 HoBux Bumankis iHekIii. 3 HuX Ok Hix 80% npunanae
Ha kpainu Adpuku Ha miBaeHs Bia Caxapu, ae Tuibku B 2004 poui Oyso iHpIKOBaHO
moHax 500 000 mireid [1, 2].

[Tepebir BUI-indekuii y autsuomy Billl € pi3HUM. 3a OIiHKaMu, 25% HEMOBIIT,
mo iHdikoBani Ha BIJI, mBuako mporpecyrots g0 CHIJly abo HaBiTh moMuparoTh
MPOTSTOM TIEPIIIOTO POKY KUTTS. AJie € i JITH, sIKI BIPKUBAIOTH Ticis 12 poKiB HaBITh
3a BIJICYTHOCTI aHTUPETPOBIpYCHOI Tepartii. CrijibHe €BpONEHChKE JOCIIHKEHHS, SKE
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32/I0KyMEHTYBAJIO IPUPOHUIN IepeOir 3aXBOPIOBAHHS IIPH BIJICYTHOCTI Teparlii, 1ajo
pe3yabTaTi B 15% cMepTHOCTI B HEMOBIISTIOMY Biti Ta 28% CMEpPTHOCTI AITEH BiKOM
10 5 pokiB. OgHak TPOTHO3 Ui appUKAHCHKUX MITeH 3 BEPTUKAIBLHO HaOYTOIO
iH(ek1ieo Oyne CHIbHO TipmmM [2].

3ano6iranus nepenaui BIJI Bim marepi 10 AMTUHU € HANOUIBII BUMIPIOBAaHUM
BTpY4YaHHSIM y Wil cdepi, 1 MPOTATOM OCTaHHIX ACCATUIIITH BOHO MPU3BENIO 0
OTPUMAaHHS JIOKa3iB Ta 3aJJOKyMEHTOBAHOMY YCITiXy. MoOKHa BIEBHEHO CKa3aTH, 110
3aBISKM mporpamaM mpodinaktuku mnepenadi BIJI Bim marepi g0 gutuHu OyIio
3ano0irHyTo moHaj 1,2 MimbiioHa cMepTed Ta 2,5 MIIblOHAa BUMNAIKIB 3apaKCHHS,
MOYMHAIOUM 3 THUX 4YaciB, KOJM IIOpiYHO peectpyBaiocs Maibke 800 000 HOBHX
TUTAYNX 1HOEKITIH, 1 10 caMUX OCTaHHIX JJaHUX, 10 CB1AYaTh Mpo MeHIe Hix 160 000
HOBHUX BUIQJIKIB Yy JiTel Ha pik [3].

lNogyBanHs rpyyito 3Ha4HO 30UIbIIye pusuk iHGikyBaHHs BIJI, anme 3apa3 icHye
0arato MpPOTOKOJIB, CIIPSIMOBAHUX K HA MAaTip, TaK 1 HAa JIUTUHY, SIKI BUSABJISIIOTHCA
e(pEeKTUBHUMH WIOJI0 3MEHLIEHHS YacTKM Iepenadl BIpyCy dYepe3 TIpylHe
BUI0/IOBYBaHHs. Xo4a y 3HMKEHHI nepefaui BIJI-iHpekii uuM nuisxoM JOCSITHYTO
3HaYHOTO TIPOTPECy, BCE IIE 3aIUIIAE€ThCA Oarato mpoliem, yepes3 Te, IO TpyaHe
BUT'0JIOBYBAHHS IPOJOBXKY€E CTaHOBUTU 110 50% HOBUX BUNAAKIB 1H(QIKYBaHHS, 1 L€
CTaBUTh MiJ 3arpo3y NuTaHHs JikBigauii nepenadi BlJI-indekuii Big matepi 10 2030
poKy. BTpydaHHs, 3aCHOBaHI Ha AaHTHPETPOBIPYCHIA Teparii, 3aJ0KyMEHTYBaJIH
3HIDKEHHSI BIJCOTKY mnepenadi BIJI cepen HemoBsT, sikux roayiotb rpyamao. Lli
MMOKA3HUKH KOJIMBAIOThCS BiJ Maibke 1% Ha wmicsaup 6e3 BTpydanHs g0 0,2% y
BUITAJIKaX CYNPECHUBHOI aHTHPETPOBIPYCHOI Tepamii, a y BUIAIKY AONPOQPIIaKTUKH
HEMOBJIAT UG pH € HaBiTh HIKUUMH (10 0,06-0,13%) [3].

3a BIICYTHOCTI JIIKYBaHHS 1H(PIKOBAHUX JiTEH, XBOP0OA Ma€ 3HAYHO arpeCUBHIIINAN
nepedir, HK y JOopociuX. Y TepIl MICAIl XKUTTS 4acTo (PIKCYyIOThCS BUCOKI PiBHI
BIPYCHOTO HAaBaHTa)XCHHs, IO aCOIIIOEThCS 3 BHCOKHUM PHU3UKOM MIBHAKOTO
MpOrpecyBaHHsl Ta paHHIX YCKJIaJHEeHb. KpiM TOro, nayke paHHE BIpyCHE
HABAHTAKEHHS MPU3BOAUTH J0 OLIBIIOI BIPOTIAHOCTI MNOTIPIICHHS CTaHy IWTHUHU, L0
MPOSIBJIIETHCS YACTUMHM TSHKKUMU 1HPEKIISIMH Ta BICTAaBaHHSIM Y PO3BUTKY, a TAKOXK
HaCJ1AKaMU IMyHOIE(DILUTY: OakTeplaTbHUMU 1H(eKIisIMu (30xkpema
MTHEBMOIIMCTHOIO MHEBMOHIEIO, KaHAWAO030M), BIPYCHUMHU 3aXBOPIOBAHHSIMHU, IO
MPU3BOAATh JI0 XPOHIYHOI 1HBaNiaW3aIlli, 3a yMOBH, SIKIIO He Oyja 3acTOoCOBaHa
aJIecKBaTHA Teparlis. Y JITel pU3UK TaKUX YCKJIAJAHEHb MIBUIIICHUN Yyepe3 He3pUTiCTh
iMyHHO1 cuctemu [4,5].

HelipokorHITUBHI HACHIAKKM € HE MEHIN 3HAYYyIIMMU HaBiTh Ha TJII Cy4YacHOl
tepamnii. [H}ikoBaHI AITH MAIOTh BUIINI PU3UK 3aTPUMKH MOTOPHOTO Ta KOTHITUBHOTO
PO3BUTKY, MPOOJIEM 31 MIKUIBHOIO YCIIIIHICTIO Ta BIPOTIMHICTH MCHXOEMOIIHHUX
TpyaHoIIiB. CUCTEeMaTHYHI OTJISAM Ta JesSK1 MeTaaHalli3u BKa3ylTh HAa CHIIBHO TIpPII
KOTHITUBHI i PO3BUTKOBI MOKa3HUKH y AiTeit 13 BIJI, y nopiBHsHHI 3 HeiH(piKOBaHUMU
OJIHOJIITKaMH, IO MIJKPECTIOe NOoTpedy HE JUIIEe Yy BIPYCOJOTIYHOMY KOHTpPOJII Ta
JIKyBaHHI, a i y TPUBAJIOMY HarJIsi/Il Ta paHHIX peadimiTalliiHuX BTpy4YaHHsx [6,7].

BucnoBku. Beprukanbna nepenaya BlJI-indekmii € BaxiauBow mnpodiieMoro
Cy4acHOI MEIMIIMHU, OCKIJIbKM BOHA AaCOILIIOETHCS 3 TSHKKUMHM  KITHIYHUMHU
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HACJI1KaMH, YaCTUMHU 1HGEKIIHHUMHU YCKIIQJIHEHHSIMHU Ta MOPYIIEHHAMH (H13UYHOTO 1
KOTHITUBHOTO PO3BUTKY. [Iporpamu mpodinaktuxku mepemaui BIJI Big marepi mo
JUTUHUA Ta CBO€YACHE MPHU3HAUYCHHS aHTUPETPOBIPYCHOI Tepamii CyTTEBO 3HUXKYIOTh
pU3UK 1H(PIKYBaHHS 1 MOKPAILYIOTh IPOTHO3.
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INPOBJIEMA H(?CIﬁCTBA CRE, AHAJII3
EINIAEMIOJIOITYHOI CUTYALII B KPAIHAX CBITY

Moruniaenennb Osiena IBaniBHa,

K.MEJI.H, IOLEHT Kadeapu iHPEKITIHHIX XBOPOO,
IUTSUUX 1HPEKIIHHUX XBOpoO Ta (pTusiarpii
XapKiBChKHI HAIIOHAILHUNA METUIHUN YHIBEPCUTET

Kaitnapa Bagum MakcumoBu4
3100yBay BHUILOI OCBITU 5-TO Kypcy 3 Mel. paKylIbTeTy
XapKiBCbKUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

Berym. CRE  (carbapenem  resistant  enterobacteriaceae) @ — 1€
aHTUO10TUKOpE3UCTEHTHI Oaktepii, Akl y 2017 poui Oynu BHeceHi BcecBiTHBOIO
OpraHizaili€ro OXOpPOHU 37I0POB'A 10 CIHUCKY TPbhOX HAWPE3UCTEHTHINMIUX OakTepid y
CBIT1, 00pOTHOA 3 IKUMHU MTOTPEOyE pO3POOKU HOBUX aHTUOIOTHUKIB [1].

Hocitictreo CRE € oguuM 13 BaXIMBHX  (PAKTOPIB  MOIIMPEHHS
aHTUO10TUKOPE3UCTEHTHOCTI. 3T1THO 3 JIITepaTypHUMU JAHUMHU, OCHOBHUM METOJIOM
HociiicTBa CRE € kumkoBe. KuikiBHUK po3risigaeTbes ik ocHOBHUM pe3epByap CRE,
13 SIKOrO MOJKJIMBE TIOJIajibllle €HJOTreHHE 1H(IKYBaHHS IHIIMX OPraHiB CaMoro
MalieHTa Ta nepenada 30yJHUKIB IHIIUM JIOAsSM. Taki eHTepoOakTepii MaroTh
31aTHICTh HEMOMITHO KOJIOHI3yBaTW OpraHi3M, TPHUBAJIMA Yac HE BUKIUKAIOYH
KJIIHIYHUX TPOsBIB, ajleé BOHU CYTTEBO MIJABUINYIOTH PHU3UK PO3BHUTKY TKKUX
iH(]exkiii, Takux SK CEeNCHUC, MHEBMOHIS, 1H(EKII CEYOBUBIAHMX MUIAXIB Ta
MICTSONEPALIiHI YCKIIaJHEHHS, OCOOIMBO y MAI[IEHTIB 13 OCIa0JE€HUM IMYHITETOM.
Kpim toro, indekuii, cnpuurnneni CRE, acomitoloThCs 3 BUCOKOIO JieTanbHICTIO [ 1, 2].

Merta gocaigxeHHsi — npoaHainizyBaTi npobnemy HociiictBa CRE Ta nopiBHsATH
MOIIMPEHICTh WX OAKTEPiH y PI3HUX KpaiHaX CBITY.

Marepianu i metoau. byno npoananizoBaHo 8§ HayKOBUX IyOJIKaIlii, y TOMY
yuci 1 metaananis, npucBsueHux nmpoosemi Hociictea CRE y pi3HUX KpaiHax CBITY.

Pe3ysabTaTu Ta 00roBOpeHHH.

Ha mincraBi ompanboBaHMX JKEpeNn 3AIMCHEHO aHali3, y3arajibHEHHS Ta
cUCTeMaTHU3aIlito 1HpopMallii Ta TOPIBHIHHS CUTYaIlli, 110 cTocyeThes HocliicTBa CRE,
B Kpainax Adpuku, Azii Ta €Bponu.

Curyariis B kpainax AQpuku, siKy 0yJio po3risiHyTo Ha npukiani Ediomii ta ITAP,
BUTJISAJIA€ HACTYITHAM YHHOM.

HocnipkeHHs, ske 0yJio MpoBeAeHO 3 rpyaHs no ciueHb 2022 poky B Anauc-Ao6eoi
(Ediomis), B skomy B3s7M y4yacTh 384 cTallloOHApHUX MAlll€HTIB BUSBIIO, 110 3arajbHa
nomupeHicTh dekanpHoro HociiictBa CRE cepen Hux cranoswna 17,2%. BigHocHa
JacTKa PE3UCTEHTHUX OakTepidl 3-MOMIXK BCIX BHSBICHUX OyJjia HAcTymHORO: KI.

pneumonuae — 15,4% (23/149), E. cloacae — 15,4% (6/39) Ta E. coli — 12,4% (37/307)
[3].

B 6inbm ekoHomMiuHO-po3BUHEHIH KpaiHi Adpuku — [TAP, — 3 2019 no 2022 pik 3
METOI0 BHU3HAYEHHs mormupeHocti konoHizamii CRE mpoBoaumocs: peTpocrnekTuBHe
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JOCIIIDKEHHS JIIKApHAHUX 3amuciB 686 malieHTiB, sKi OyaM TOCIITali30BaHl [0
BIJIIUICHHS IHTEHCUBHOI Teparnii y micTi ['ayTensi. JlocaiAHUKH JIAILTH BUCHOBKY, 110
nomupenicts konoHizamii CRE ckmagana 12,4%. Haltnommpenimmm 30yIHUKOM
BusiBunacs Kl. pneumoniae (81,2%). Bysno Takox BUIiIEHO TeKUTbKa (PAKTOPIB PUZUKY
KOJIOHI3aIlii — BIUTMB aHTUOIOTHKIB Ta KaTeTepis3allis IEHTPATbHUX CyIuH [4].

[ToniOHe mocmiKeHHs, i Yac KOro OyJo mpoTecToBaHO Kai Ha HasiBHICTH CRE
y 1000 3nopoBux oci6, nmpoBoauiocs B 2022 poi B [uaii. 3 1000 Bigibpanux 3paskis
kany 6,1% BusBumucs no3utuBHUMU Ha CRE. Ycworo Oyno BuaineHo 64 i3054tH,
CTIMKMX 10 KapOaneHeMmiB, 13 Hux E. coli — 87,5% (56/64), KI. pneumoniae — 6,25%
(4/64), E. cloacae —4,7% (3/64) Ta C. freundii — 1,6% (1/64) [5].

OTtxe, piBeHb ¢ekanpHoro HociiictBa CRE cepen 3mopoBux oci6 B IH1i 3HAaUHO
HUKYMM 3a 1€ JKe MOKa3HUK B KpaiHax AQpuku. KpiM Toro, BiApi3HAETHCSA 1 BUIOBA
MOIIMPEHICTh y 3a3HA4eHUX KpaiHax. Skmo B KpaiHax AQpUKU TpeBaitoe
Kl. pneumoniae, To B Inaii nominye E.coli.

3a pganumum  Kwutalicbkoi Mepexkl CIOCTEPEKEHHS 3a aHTUMIKPOOHUMU
npenaparamu  (CHINET), MokHa NOMITHUTH, 010 pPIBEHb PE3UCTEHTHOCTI [0
kapOaneHeMiB y E. coli ta KI. pneumoniae B Kurai 3pic 3 0% Tta 2,9% y 2005 porii 10
2% Tta 21,4% y 2022 poui BianoBigHO. B SMOHII K KOXHOTO POKY KUIBKICTb
3apeecTpoBaHux BumaakiB HociiictBa CRE y kani 3anuinanacs BiJHOCHO CTaOLIbHOIO
1 cranoBuna 12,2%, ane uei mokaszHuk pizko 3pic y 2018 poui. Y TaiiBaH1 piBeHb
nomupeHocti CRE cepen ycix kmHiyHEX 130yTiB Enterobacteriaceae cTtaHoBUB
npubsm3Ho 7% y 2013 porii, a, 3a JTaHUMU BIJIUIEHb IHTEHCUBHOI Tepartii, y 2017 porii
3pic 1o 15,3% [6].

JIJisi TOpIBHSIHHSL PO3TJISSTHEMO CHUTYyallilo B €BpOMEMChKUX KpaiHax, a came B
Benukiit bputanii Ta Itanii.

Meraananis, nposenenuit B Jlonmoni B 2025 portii, B skoMy 0yJI0 OCITIKEHO 32
peTenbHO BiIIOpaHUX JITEpATYpHUX JKepelia, JEMOHCTPYE, 10 3a OCTaHHI POKHU B
Benukiii Bpurtanii cepen rocmitTagi3oBaHMX Malli€eHTIB Moka3HUK HociiictBa CRE
ctaHoButh Jmme 1,17%, a B rpomami — 0,11%. Jlemo Bumi mNOKa3HUKHU
CIIOCTEPITa€eThCs B 3pa3kax Bij HOCIiB — 11e 4,02%, B mopiBHsiHHI 3 0,29% Bi1 MaIli€HTIB
3 KJIIHIYHUMHU NPOsiBaMH 1HOEKIIHHUX 3aXBOpIOBaHb. JIOMIHYIOUMM BHUJIOM CTIMKHX
OakTepiit BusiBunacs Kl. pneumoniae. BaxnuBo MiKpECIUTH, IO 11 3HAYEHHS € IO
HIKYUMHU 32 peanbHi, ToMy 1o B niepioq nanaemii COVID-19 kinbKicTh MpOBEAECHUX
tectyBanb Ha HociiicTBO CRE B Bpuranii 3Hauno 3uu3uinocs [7,8]. B Oynb-saxomy pasi,
noka3Huk HociiictBa CRE B 11i#i kpaiHi € HUXYMM, HIXK y KpaiHax AQpuku Ta A3ii.

Perenwvue nocnimkenns 6yno nposenene B Itanii (Onopentiis, [Tanepmo, bononss,
Typun, Heamons, 'enys ta Katanis) y 2018-2020 pokax, B sIKOMy BChOTO OyJiO
316pano 15 630 pexranbanx MaskiB y 11 063 mamienTis. JlocmipkeHHS TPOBOIUIOCS B
2 eramu, KOXEH 3 SKUX TpUBaB ik (mepruii — 3 BepecHs 2018 mo Bepecens 2019,
npyruii — 3 xxoBTHsA 2019 mo Bepecens 2020). 3aranomM, MOMMUPEHICTh KOJOHI3aLli
Malli€HTIB OyJia BUILIOKO B APYTH EPioJl, HIK Y MEPLINH, 1€ CTOCYBANOCS SIK BIAA1IEHb
IHTEHCHBHOI Teparii, Tak W 1HIIUX BiAJAUICHb. AJle, BCE X TaKH, B JACSKUX IEHTpax
[TiBniuynoi Itamii cmoctepiranacs Jenio MNPOTUIICKHA TeHACHIS. Po3risHemo
CTATUCTUKY JeTajibHIIIE. Y BIAIIJIEHHAX 1HTEHCHUBHOI Tepamii HalBHIII BIJCOTKH
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KOJIOHI30BaHUX MaIlieHTiB Oyiu BUsiBJIeH1 Ha miBAHI kpainu (I1anepmo ta Karanis) B
obuBa mepioau, aje ocoonmBo B Apyromy mepioai — 23,1% ta 44,3% BiamosimHO.
HaiiBuma gacTtka narienTis, ski orpumanyi CRE minx gac rocmitamizariii, B mepuomy
nepioni crocrepiranacs B Typuni (34,7%), a B npyromy — B Ilanepmo (54,9%). V
MepIIOMYy TIEPiol Y BIAMIJICHHSAX MMO3a MEXaMH 1IHTCHCHBHOI Teparii MOIIMPEHICTh
MAI€HTIB, K1 OyJIM KOJIOHI30BaH1 10 rocmitanizailii, Oyia BiIHOCHO HU3bKOIO TIO BCIH
ITanii, 3 HaiiBuIIKM BiicoTkoM y ['enyi (7,6%). Ane mij yac nepedyBaHHS Y BIAIIJICHH]
JIOCUTh BEJIMKAa YacTWHA maIieHTiB KojoHizyBaacs CRE, 1 meill moka3sHuk OyB
HaviBumuM y Ilanepmo (21,6%). Y apyroMmy mepiojl HaBuIa MOUIMPEHICTh
KOJIOHI30BaHUX TIAIlIEHTIB Ha MOMEHT rocrmitamzaiii Oyna BusBieHa B Karanii
(43,2%), a HaBUIIMI BIJICOTOK TAII€HTIB, KOJOHI30BAaHUX BIXKE ITiJ] 4ac mepeOyBaHHs
y crauioHapi, 3HoBy B Ilanepmo (20,0%). Taxi mani cBiguath, mo B Itanii mpoTsirom
IIUX POKIB CIIOCTEPIraeThCsl 3HAYHE MOIIMPEHHS KUikoBoro HocilictBa CRE, HaBiTh
HE JUBJISTYUCH Ha JTy>Ke PO3BUHEHY METUIIMHY B I1{ KpaiHi [9].

BucnoBku. Kumkose HociiictBo CRE € rino0anpHOI0 mpo0sieMoro 3 JESIKUMU
perioHaIbHUMH BIIMIHHOCTSIMU: HaWBHINI TOKAa3HUKH CIOCTEPIralOThbCsl y MEHII
PO3BUHEHHX KpaiHaX, OJIHAK, HE JUBJITYNCH HA 1€, HABITh Y KpaiHax i3 MPOCYHYTOIO
MEJIMIIMHOO0, 30KpeMa B Itanii, Bi3HAYa€eThCs 3HauHe nomupeHHs HociictBa CRE.
Taki naHi cBiAYaTh MPO BAXJIMBY pOJIb 1H(QEKIIIHHOTO KOHTPOIK Ta HEOOXITHICTh
pallOHAIBHOIO BUKOPUCTaHHS aHTUOIOTHKIB Y CTPUMYBaHHI po3noBcrokeHHss CRE,
MEePCIEKTUBHUM TaKOXK € BUHAMICHHS HOBUX aHTUO10THUKIB.
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Beryn

Jleiikornakis pOTOBOi TMOPOXKHUHU € OJHUM 13 HaWOUIBII TOUIUPEHHUX
MepeipakoBUX 3aXBOPIOBaHb, $KE BUKIHUKAE CEPHO3HY CTYpOOBaHICTH CEpell
CHEIIaICTIB y Taly31 CTOMaToJorii Ta oHKoJorii. 1le 3axBoproBaHHS MPOSBISETHCS Y
BUTJIAZII OLTMX IUIAM Ha CIM30BIA OOOJOHIN POTa, IO MOXYTh OyTH CXWJIbHI 10
MEePEPOHKCHHS B pakK, 30KpeMa B PaK POTOBOI MOPOKHWHU. JIEHKOIIIaKis MOXKe
MPOSIBJISITUCS B PI3HUX KIIHIYHUX (popmax, IO BKIIIOYAIOTh PI3HOMAHITHI BaplaHTU
PO3BUTKY TEPEAPAKOBUX YPaKE€Hb CIM30BOI OOOJOHKH pPOTa, 30KpeMa €pO3HBHI Ta
rinepkepato3Hi Qopmu. Yci 1 QopMu XapakTepU3yIOThCS BHCOKHM PHU3UKOM
MEePEPOJIPKEHHS B 3JI0SIKICHI HOBOYTBOPEHHSI, 110 3HAYHO 301IbIIY€E KITIHIYHE 3HAUCHHS
CBOEYACHOI JIarHOCTUKH Ta JIIKYBaHHS.

OnHuM 13 HAUOUIBII YacTO 3yCTPIYaEMUX YCKJIAJHEHb JICMKOIUIAKIT € KaHIUI03,
cnpuunHennii rpubdamu poay Candida, 3okpema Candida albicans. Ile maTorenne
MIKPOOPTaHi3M € YaCTUHOIO HOPMaJbHOI MIKpO(IOpH POTOBOI MOPOKHUHH, OJTHAK 32
YMOB OCJIa0JI€HOr0 IMYHITETYy a0o0 IHIIMX TATOJIOTIYHUX CTaHIB, TaKHX SK
nerikorutakis, Candida Mosxe HaOyBaTH MaTOTEHHUX BIACTUBOCTEH, 1110 MPU3BOIUTH JI0
pO3BUTKY KaHauao3HO1 1Hpekii. Kanammo3 mnpu Jeiikoruiakii Moxke 3HA4yHO
MOTIPIIMTY  KJIIHIYHUM CTaH TallleHTa, BUKIUKAIOYM Oullb, 3amajeHHs CIU30BO1
000JIOHKH, TOPYIIEHHS! CMAKOBUX BIIUYTTIB, IO CYTTEBO MiJIBUILYE PU3UK PO3BUTKY
PAKOBHX MPOLECIB.

Mikpo06ioJIoTiuH1 JOCTIKEHHS TTOKa3yI0Th, 110 rpubku poay Candida 3aliMaroTh
BAXIIMBE Miclle cepeln 1HQEKIIHHUX areHTiB, 3JaTHUX BIUIMBaTH Ha Tmepeoir
MepeIPaKOBUX 3aXBOPIOBAaHb, TAKUX SIK JICHKOILIAKisA. 3BayKarouu Ha 11, BUBYEHHS 1X
€TI0JIOT1i Ta PO3BUTKY Y MAII€HTIB 3 JIEUKOMIIAKIEIO € aKTYaJIbHUM JIJIS1 YAOCKOHAJICHHS
METO/IIB JIarHOCTUKH Ta JIIKYBaHHS Ii€1 MaTONOTii.

MeTta nocJaiKeHHs

MeToto noCIiKEHHSI € BU3HAYCHHS YaCTOTH PO3BUTKY KaHAMIO3HOI 1H(EKIi y
MAIIE€HTIB 3 JIEHKOIJIAKIEI0 POTOBOI MOPOKHUHH, BUSBICHHS (DAKTOPIB PU3UKY IS
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PO3BUTKY I11€1 1H(EKI[i Ta BUBYCHHS €TIOJOTIi 3axBOproBaHHsA. JlaHe JOCIIIKEHHS
J03BOJISIE OTPUMATH IIHHY 1H(GOPMAIIiIO, IO CHPUSE TMOKPAMEHHIO J1arHOCTUKH,
npo(diTaKTUKKA Ta JIKyBaHHS JIEHKOIUIAKIl 3 ypaxyBaHHSIM MOXXJIUBUX 1H(EKIIITHIX
yckiagHeHb. Lle, y cBOIO yepry, JO3BOJUTH ONTHMI3yBaTH KIIIHIYHI MIIXOIUA [0
JIKyBaHHS MAI€HTIB 3 JICHKOIUIAKI€I0 Ta 3HU3UTH WMOBIPHICTh PO3BUTKY PaKOBUX
MPOLIECIB y POTOBIN OPOKHUHI.

Marepiaiu Ta MeTOAU

VY nocmipkeHH1 B3sUIM ydacTh 80 MaIi€HTIB 3 KIITHIYHO Mi03PO0 Ha JICHKOIIIaKito
POTORBOT MMOPOKHUHHU, K1 3BEPHYJIUCS 32 METUYHOIO JJOTIOMOTOFO J10 KJIIHIKH IIEJIEeITHO-
JUIIEBO1 Xipyprii JikapHi TpeThoro piBHsA B [pi-Jlanmi. J{isa koxxHOTO MaiieHTa 0yiu
MPOBEJICHI JIBA Ma3KH: OJUH — 3 YPaKEHOI IUISHKUA CIIM30BOi OOOJIOHKH, 1HIIIUH — 3
KOHTpaJlaTepajabHOl HEypaKeHOi IUISHKH, IO BUKOPHUCTOBYBAJacs SIK KOHTPOJIb.
BusBneHHss rpuOKiB 31HCHIOBAJIOCS UUIAXOM TMPSAMOI MIKPOCKOMIi, IOCIBY Ha
CHeLiaJIbHI CEpeloBUIa 3 TOJAIBIIMM MIAPAXYHKOM KOJIOHIM 1 (PEHOTUIIOBOIO
inenTudikamiero BuaiB Candida. J{ng miarBeppkeHHs iarHo3y OyJiHM 3aCTOCOBaHI
METOAM MOJIEKYJISIPHOI 11eHTU(IKalii 32 fonomororo [1JIP.

[TaienTn OynM pO3MOAIIEHI 32 BIKOBUMH TpylaMHu, a TakoX 3a (pakTopamu
PU3HKY, TAKAMH SIK KypiHHS, BYKHBAHHS aJKOTOJIO Ta KyBaHHS OeTenb-KiBy. KoxeH
MaIieHT OTPUMAaB KOMILJIEKCHE OOCTEXKEHHS, 1110 BKJIIOYAIO0 KIHIYHI Ta J1abopaTopHi
TECTHU I BU3HAUEeHHA naTtoreHHux BuaiB Candida.

PesyabTaTun

Kanauno3na indexiis Oyna BusBieHa y 47% MaIlieHTIB 3 JCHKOIIIAKIE€ POTOBOT
MOpOXHUHU. 3 HHUX HailOuibmry yactky ckiagaB Candida albicans (94,7%), 1o
CBIIUUTh IMpPO BUCOKY MATOI€HHICTh LBOTO BUAY TpuOKa Ui TALIEHTIB 13
nenkoriakiero. Menmmii Bincotok (5,3%) npunagae Ha Candida tropicalis, sikuii €
MEHII TMOIIMPEHUM BHUOM, ajie, HE3BAKAIOYM HA II€, MOXXE 3HAYHO BIUTUBATH Ha
nepedir 3aXBOPIOBAHHS Yepe3 CBOIO 3JaTHICTh A0 OUIbII IHBA3UBHOTO POCTY.

HaiiGinpiie BunaakiB iH(ekuid Oyio BUSBICHO Ha CIM30BIA 0OOJOHII HIOKH, IO
BKa3y€ Ha BAXKIIMBICTh PETEILHOr0 OOCTEXKEHHS II€l AUISHKU MPH J1arHOCTHUIl Ta
JIKyBaHHI JIEWKoOMIakii. AHani3 (pakTopiB pU3UKY IOKa3aB, IO 3MIHU CMaky (p =
0,021), HasiBHICTH THIINX ypaXkeHb Y OpoxHUHI poTa (p = 0,008), aHTYIApHUI XSITiT
(p = 0,024) ta mapononTut (p = 0,041) MarOTh 3HAYHUI 3B’ 30K 3 JEHKOILIAKIETO, 1110
yCKJIaIHEHA KaHIU1030M.

Bik mamieHTIB TakoX MaB BaXXJIMBHHM BIUIMB Ha po3BHTOK iH(ekIi Candida, me
MaIi€HTH cTapuioro Biky Manu Bummi pusuk (p = 0,020). KypinHa Ta KyBaHHSA
OeTenb-KiBy Oynu 3HaYynUMU (aKTopaMu PU3UKY, 110 MiABUIIYBAIM WMOBIPHICTH
po3BUTKY kaHauao3y (p = 0,026 i p = 0,006 BiamoBigHO). CrOXUBaHHS AJIKOTOJIIO,
X04a 1 HE MPOJEMOHCTPYBAJO CTATUCTUYHO 3HAYYNIOTO BIUIMBY, y TIOEJHAHHI 3

KypIHHSIM Ta >KyBaHHSIM O€Tellb-KiBY MiJABUILYBAJIO WMOBIPHICTh KaHAMAO3Y (p =
0,004).

130



MEDICINE
DEVELOPMENT OF NEW TECHNOLOGIES AND THEIR IMPACT ON INFRASTRUCTURE

Bucnosku

PesynapTatn mOCHIIKEHHS MITKPECIIOIOTh BaXKIMBICTh BpaxyBaHHS (aKTOpiB
PHU3UKY, TAKUX SIK KypiHHSA, )KyBaHHs O€TeNb-KiBY Ta B)KUBAHHSA aJIKOTOJIIO, y TAIIEHTIB
3 JIEHKOIUIAKIEI0 POTOBOI TOPOKHUHHU MAJis 3amoOiraHHS PO3BUTKY KaHIWIO3HOI
ingpekuii. L1 dakropu MaOTh 3HAYHMI BIJIUB HA MIJBHUIIECHHS WMOBIPHOCTI
BuHUKHEeHHA iHGekuii Candida, Mo yckimaaHIOE JIKYBaHHS 1 MOXE MPU3BECTH 0
MOJaJIbIINX YCKJIaJHEHb, TAKUX SIK paK POTOBOi MOpokKHUHU. Po3polka edekTruBHIX
cTpaTerii mpoQiIaKTUKA KaHIUA03y Yy TMAIlEHTIB 3 JICHKOIIAaKi€, a TaKoX
yIOCKOHAJIGHHSI METOJIIB JIarHOCTHKH Ta JIKYBAaHHS, € BAXXJIMBUMHU KpOKaMH IS
3HWKEHHS PU3HUKY PO3BUTKY CEPHO3HUX YCKIIAIHEHbD 1 paKy.
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Abstract. This article examines the role of intonation in conveying pragmatic
meanings in military discourse, the linguistic levels that make up military discourse,
and their components — orders, instructions, and reports. The main components of
intonation and their pragmatic functions are analyzed. The significance of intonation
components in military discourse is determined, and their informational and semantic
functions are explained.
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For many individuals, the army has been one of the most significant social
institutions throughout human history. Events that take place in a particular theater of
military operations, such as the start of armed conflict, the acquisition of territory,
concessions, and armistices, necessitate the use of unique language communication
techniques, the details of which are determined by the traits of the military social group.
Linguistic communication in military discourse is highly specific.

Ideas, values, relationships, ideologies, and worldviews are formed into what
linguistics refers to as discourse through the skillful articulation of language.

Discourse comes in a variety of forms. Military talk is one of them. The goal of
military discourse is to achieve prescribed goals, such as military operations. While
talking about the peculiarities, it is important to note that one of the most important
aspects of military discourse is the pursuit of the values of appealing to the qualities
required for warfare: discipline, foresight, respect for those higher in rank
(subordination), adherence to military customs, honor, bravery, and courage. Military
conflict, combat ideas and tactics, and subordination (the “boss-subordinate”
relationship) are the topics of military discourse. Orders, decrees, instructions,
directives, and suggestions are among the genres and types of presenting strategies [1].
In other words, it is a unique form of verbal organization of the worldview of military
personnel. It has characteristics like anthropocentricity of the military worldview,
correlation with the military speech situation, the surrounding military environment, a
particular military chronotopy, intentionality, coherence, military-factual
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informativeness, procedurality, intertextuality, and the authority of military-theoretical
and military-historical sources.

Military discourse, as a form of institutional communication, ensures effective
command, subordination, and the execution of orders. It is characterized by strict
regulation, standardization of speech formulas, and the minimization of ambiguity.

When discussing military discourse, one must consider the military environment in
which military discourse exists and develops. Characteristic features of an army
environment include a strict hierarchy, a pyramidal organizational structure,
subordination, adherence to rules of conduct, specific forms of address, and the general
regulation of communication through regulatory documents.

Prosody organizes structural elements of utterances and signals what is to be
accepted as central and unquestioned in military language, which is characterized as
strict, clear, and non-ambiguous [2].

Intonation in military discourse has several functions.

Representation of authority and control:

Intonation helps to emphasize the speaker's dominance and ability to control the
situation. Giving orders and commands: intonation enhances the tone of command,
which is important in a military environment where specific orders are mandatory.

Creating an image of authority:

A speaker using a certain intonation can appear confident and competent, which
increases his authority in the eyes of his subordinates.

Manipulation:

In some cases, intonation can be used to influence people's emotions and behavior,
which is an element of manipulation in power discourse.

Narrative intonation:

Although the narrative form predominates in military discourse, intonation can also
provide the necessary degree of certainty or concern for informational messages.

Sharp and categorical intonations:

Used to emphasize words and convey persuasion, especially in situations where
urgent action is required.

In military communication, intonation is very important. It clarifies the speaker's
objectives and communicates the pragmatic meaning of a remark. Orders, reports, and
directions are accompanied by intonation, which aids in concretizing the speaker's
intended message. According to the pragmatic approach, a word's connotative
substance indicates, fixes, or reflects the speaker's stance on the subject at hand. In
other words, their intonation has a significant impact on the addressee in addition to
their semantic content.

Military discourse has a strict functional focus and uses specific linguistic means.
Its main components, such as lexical, grammatical, and phonetic-intonational, combine
to ensure the precision, conciseness, and clarity of military communication. Therefore,
it can be characterized as a multicomponent system. The composition of this system is
presented in Table 1.
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Table 1.
Language levels and components of military discourse
Level Structural elements
1 2
Lexical Terminology, abbreviations, set phrases (Army, company,

platoon, battalion, headquarters, deployment, armored personnel
carrier (APC), etc.)

Grammatical The use of imperative constructions in the form of orders,
commands, etc.; the use of short and long syntactic structures due
to time constraints; the limitation of expressive and modal means,
since emotional coloring can reduce the unambiguity of
perception; focused on conveying a direct and mandatory

message
Phonetic and | Intonation contours of orders, commands, reports, etc.; the
intonation difference between melody and prosody to express

categoricalness, urgency, and subordination

There is a dearth of research specifically focused on military communication, but
what is known suggests that intonation is essential for guiding attention and emotional
responses, as well as for making commands authoritative, precise, and unequivocal.
More extensive research on the connection between discourse and intonation reveals
that variations in pitch, tempo, loudness, and pauses can subtly affect listeners'
perceptions of institutional and military positions, structure communications, and
encode hierarchy and loyalty.

Prosodic characteristics consistently influence pragmatic inferences in military
circumstances in general pragmatics and experimental military phonetics. Speakers can
indicate the illocutionary force, strength, and negotiability of instructions, indicate
what is focal or backgrounded, index authority or deference, and enable quick
assessment of communication function by varying pitch, volume, pace, and pausing.
Military language is both strict in form and richly inferential in practice due to the
interaction of these prosodic signals with training and circumstance.

In military discourse, intonation serves a regulatory and hierarchical function,
ensuring unambiguous interpretation of a statement and a prompt response from the
recipient. The most representative examples are orders, reports, and instructions, which
vary in the type of terminal tone and the degree of intonation categoricalness. The
intonation of these statements is presented in Table 2.
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Table 2.
Intonation in military discourse

Ne | Utterance Utterance Notations Intonational feature
types example
2 3 4 5
Order Squad, march! | Graphic: | / - categoricalness/decisiveness;
Tone contour: - expression of will / volitional
Ho L force; .
Auto-segment- | - a!)rupt ending / sharp
. termination;
metric  system : .
(ToBI): H* L-|~ maximum communicative
L% closure / complete
communicative finality
2 | Report Comrade Graphic: — v - formality;
Colonel, the | Tone contour: | -reporting;
personnel are | Mid Level + |- controlled neutrality;
formed up. Low Fall - often multi-step structure

Auto-segment-

metric  system
(ToBI): H H-
L%*

3 | Instruction

Open fire on
the command
“Fire”; cease

fire after the
signal.

Graphic: — / N
(weak)

Tone contour:
Mid — Low

Auto-segment-
metric  system
(ToBI): L L-
L%* /H L-L%
(weak)*

- neutrality;

- step-by-step structure;

- regulatory function;

-absence of emotional
expression

The command is conveyed through a sharply descending final tone with a high
nuclear peak on the keyword (march), followed by a steep drop in the fundamental
frequency. The intonation is extremely compressed and forceful. It conveys
categoricalness, unconditional compliance, and the speaker's hierarchical superiority.

The speaker produces a smooth intonation contour with a moderate decline in final
pitch in the report. There are no abrupt intonation jumps; the tempo is well-controlled,
and pauses are used effectively. It emphasizes the official, report-like nature of the
message and its completeness.

Instructional statements are delivered primarily in an even tone, with consistent
division into intonation groups. The final tone is gently descending, without
expression. This ensures clarity and precision in conveying the action plan, minimizing
emotional overtones.
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Thus, in military discourse, an order is expressed in a sharp, descending terminal
tone, a report in a smooth outline with a mandatory final fall, and an instruction in a
neutral, slightly descending tone, oriented toward regulating actions and disciplinary
clarity of communication.

Acoustic analysis allows us to objectively identify differences in the intonation of
orders, reports, and instructions. We consider the fundamental pitch frequency (F0),
speech intensity, speech tempo, and rhythm as key parameters that correlate with the
communicative intent of the utterance. Table 3 shows the acoustic parameters of
intonation in military discourse.

Table 3.
Acoustic parameters of intonation in military speech
Type Fundamental Intensity Tempo Rhythm
frequency (F0)
1 2 3 4 5
Order: initial peak on the elevated, 78-85 | accelerated, 5.5-6.5 | clearly
Squad, stressed syllable dB, with a syllables per segmented, with a
march! march — 180-210 maximum on the | second pause after the
Hz; sharp fall nuclear syllable address form
toward the (Squad)
utterance-final
position — 90-
110Hz
Report: moderate rise on | moderate, 70-75 | moderate, 4-5 smooth and
Comrade Comrade Colonel - | dB, with slight | syllables per connected; minor
Colonel, the | 150-170 Hz | emphasis on second; steady pace | pause after
personnel (address); relatively | formed up (key | to clearly Comrade Colonel
are formed | level contour | information); communicate to mark address;
up. through the | lower intensity | information stress-timed on
personnel are formed | on function the nuclear
up — 140-150 Hz; | words (the, are) information
slight fall at the end words (personnel,
of the utterance — formed up)
120-130 Hz
Instruction: | initial rise on ‘Fire’ | elevated across | moderately segmented rhythm
Open fire on | in the first clause — | the = command | accelerated, 5-6 | aligned with
the 180-200 Hz; sharp clauses, 75-85 | syllables per | syntactic
command fall on 'fire' after the | dB; maximum | second; slight | structure:  pause
“Fire”,; semicolon —90-110 | intensity on the | slowing at clause | after ‘Fire’ cue
cease  fire | Hz; moderate fall nuclear words | boundaries for | (command onset);
after the | toward the end of (Fire,  cease); | clarity (semicolon | slight separation
signal. the signal — 100-120 | slightly  lower | pause) between open fire
Hz intensity on and cease fire
function words clauses; stress-
(on the timed, with
command, after prominent nuclear
the) stress on  key
action verbs (Fire,
cease)

136



PHILOLOGY
DEVELOPMENT OF NEW TECHNOLOGIES AND THEIR IMPACT ON INFRASTRUCTURE

When giving orders, the combination of an extended FO range, high intensity, and
accelerated tempo creates a strong-willed character of the statement. Functional-
pragmatic interpretation in orders: a falling final tone marks the categorical nature, the
lack of alternatives, and the obligatory nature of command execution, typical of
military discourse.

The limitation of acoustic parameters ensures the neutrality and institutional
normativity of the report. The overall contour in a report shows a commanding
directive intonation: high peak on the cue word (Fire), followed by falling tones to
signal authority and closure. Intonation, stress, and tempo reinforce mandatory, time-
sensitive execution.

Balanced acoustic parameters ensure clarity, precision, and algorithmic
instructions. In other words, they have a directive-guiding approach: they indicate
procedure rather than force action; emphasize accuracy and sequencing; FO level and
moderate tempo enhance comprehension.

Acoustic parameters confirm the functional and intonational differences in military
discourse: an order is characterized by maximum acoustic expression, a report by
acoustic restraint, and an instruction by parametric balance, ensuring the accuracy and
unambiguity of information transmission.

Intonation plays a crucial role in conveying the pragmatic tone of orders,
instructions, and reports in military discourse. It adds additional pragmatic information
to the content of speech and enhances its impact on the addressee. The correct use of
intonation components ensures the effectiveness of military command.

There is a dearth of research specifically focused on military communication, but
what is known suggests that intonation is essential for guiding attention and emotional
responses, as well as for making commands authoritative, precise, and unequivocal.
More extensive research on the connection between discourse and intonation reveals
that variations in intensity, tempo, and rthythm can subtly affect listeners' perceptions
of institutional and military positions, structure communications, and encode hierarchy
and loyalty.
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MOBHA CIIEHU®IKA ®OPMYBAHHS TOJIITUYHOI'O
IMIIZKY B CYHACHHX 3M1

Koaecnuk /lapuna MuxaujiBHa,

JIOLIEHT, KaHAUAT (IOJIOTIYHUX HAYK,

JIOLIEHT Kadeapu 1HO3eMHUX MOB Ta MI>XKHAPOIHOI KOMYHIKAIlii,
Yepkacbkuil ep>KaBHUN TEXHOJIOTTYHUHN YHIBEPCUTET

Hignacuit Imutpo AnapiiioBuy,
BUKJIa/1a4y Kaenpu iHO3eMHUX MOB Ta MI>KHAPOIHOI KOMYHIKAITii,
Yepkacbkuil ep>KaBHUN TEXHOJIOTIYHUHN YHIBEPCUTET

dyHIaMEHTAIbHUM AaCIIeKTOM CYyYacHOi TOJITHKH € TMOJITHYHHUNA IMIJDK SIK
OCHOBHHIA 3aci6 BIUTMBY Ha ayuTOpito. Moro HanexHe GpOpMyBaHHS Ta BAKOPUCTAHHS
JI03BOJISIE TIOJIITUYHUM JlislYaM CTBOPIOBATH Ta/ab0 OTPUMYBATU XapaKTEPUCTUKU Ta
aTpuOyTH, SKI HE 3aBXIU € iX BJIACHUMHU HaJA0aHHAMH YU JIOCATHEHHSAMH, aje
000B’SI3KOBO ACOIIIOIOTHCA 3 iX MISUIBHICTIO. B MOMITHIN IMIJIK cTipusi€e BUPOOIECHHIO
MO3UTHUBHOIO CTaBJIEHHS J0 KOHKPETHOI MOJITHYHOI (Irypu Ta BHUKOHYE POJIb
CBOEPIJTHOTO «MOCTa» M1 MOJIITUKOM 1 HOTO ayAUTOPIEI0, OCKUIBKH 4acTo BioOpaxkae
SK IHTEPECH eJIEKTOpary, Tak 1 caMoro MoJIiTUKa B HAMaraHHi ix noegnatu. Came iMiJiK
nonomarae 3700yTH CHUMIIATII0O BHOOPIIB, OCKUIBKM [JIi TEPECIYHUX TPOMASH
BHUCBIT/IIOIOTHCS HAMO1IBII TPHBAOIMBI aCIIEKTH 00pa3y KOHKPETHOIO MOIITHKA.

[TonmiTHyHUN EHIUKIIONEIUYHUNA CJIIOBHUK BHU3HAYa€ IMIIK K HaOlp TMEBHUX
SIKOCTEM, KOTP1 JIFOJIU ACOLIIOIOTh 3 MEBHUM 1HAUBIIOM. Sk 00pa3, IMIJIK CKIaAa€EThCS
HE JIMIIE 3 TPUPOTHUX XaPAKTEPUCTHK OCOOHWCTI, a W 3 BUPOOJICHHX, ITOAATKOBO
(ryuno) ctBopeHux [4]. IIoHATTS «IMIK» € PyHAaAMEHTaTbHUM JIJI1 OJHOMMEHHO1
HayKd TIiJI Ha3BOKW «IMIJpKeNorisi». Ll nucuuruiiHa JOCHiIKye BCl acleKTd
dbopMyBaHHS 1 CTBOPEHHS 00pa3iB CYCNUIBHUX 1HCTUTYTIB (J€pKaBH, MOJITHUYHUX
napTiii, opraxizailiii, yCTAaHOB) Ta OKPEMUX MOJITUYHUX JIJEPIB B MACOBIH CBIIOMOCTI,
pO3po0IIsie CYKYIHICTh NMPUHOMIB, TEXHOJOTIH 1 3acC00iB (pOpMyBaHHS BiAMOBIIHUX
00pa3iB peaqbHUX CyO’€KTIB TOJITHKH. 3arajioM II€ JI03BOJISIE KOHCTaTyBaTH, IO
OCHOBHHUH (POKYC B IMIKEIIOTiT 3p00JICHO Ha OCOOIMBOCTSAX PO3POOKHU MOITHIHOTO
MKy [5].

B cyuacHiii HayKkOBIif JliTepaTypl HasiBHI PI3HOMAaHITHI KpUTepIi 175 Kiiacudikarii
iMiKy. Hanpukmnaa, iMIIK MOXIMBO PO3MEKOBYBATH 3aJIEXHO BiJ TOTO, IS
30yKEHHS SIKUX €MOIIiH BiH CTBOPIOETHCS, 110 JO3BOJISIE BAOKPEMHUTH TTO3UTHBHUH,
a00 HeraTUBHUM IMIDK. 3a MEXaH13MOM (POPMYBaHHS 1 PO3MOBCIOKEHHS IMIK MOXKe
OyTH TakuM, W10 BHHHKAa€ y MAacoBIi CBIJIOMOCTI CTUXiiiHO, a00 Takum, IO
c(hopMOBaHMUI MITYYHO, TOOTO LJIECTIPSIMOBAHO BIPOBAKEHUI B MACOBY CBIJIOMICTb
3aBISKH TEXHOJIOTISAM IMIKMeHKiaTy. Ciija 3a3Ha4YMTH, MO Kiaacudikarmii iMiKy
4acToO JOTHUYHI OJHA JIO OJHOI B KOHTEKCTI 0a30BUX MOHATH. Lle Hamae qociigHuKaM
MOMJIMBOCTI JIJII BHOKPEMJICHHSI PI3HUX THIIB IMITXKY, 30KpeMa CTUXIHHOTO
MO3UTUBHOTO, CTUXIMHOTO HETaTUBHOTO, IITYYHOTO TIO3UTUBHOTO, IITYYHOTO
HETaTUBHOTO [2].
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BaxxnuBo HaroyiocuTd, 10 BJacHE IMIJDK HE € TIOBHUM Ta OO0’ €KTUBHUM
TIPEICTABICHHAM IMOJITUKA. FOro OCHOBHE IIPH3HAYEHHS — CTBOPUTH ONTHMAIIbHHIA
o0pa3 B KOHKPETHIH COIIaTbHO-TIOMITHYHIA cuTyarlii. o OCHOBHUX (YHKIIH IMITKY
HAJICKUTh:

® 3aBOIOBAHHS JOBIpH €IIEKTOpATy, IIJABUINECHHS WOTO 3aIliKaBJICHOCTI B
JUSITBHOCT1 KOHKPETHOT MOMTHYHOT (hirypH, 30UIbIIEHHS HOTO COILaTbHO-TIOITUYHOT
AKTHUBHOCTI;

® TIOKpalleHHs 1H(QOPMOBAHOCTI BHOOPIIIB B CHPUATIMBOMY JJIS TIOJITHKA
paKypci, pO3MOBCIOKESHHS TaKoi 1H(PopMaIiii, 0 CIpHsI€ HOro MOmyJIIpr3aIlii;

e HeWTpamizallis 3axo/liB, SKi 3IACHIOIOTHCS OMOHEHTAMU B MEKax IMOJITHYHOI
6opoTrou [2; 7].

Hapa3i MOXJI1BO KOHCTAaTyBaTH, 10 HA 00pa3 Cy4acHOro MOJITHKA BIUTUBAIOThH HE
JUIIe HOro NMepCcoHalbHI1, COllialbHI XapaKTePUCTUKH, ajie i CUMBOJIIYHE 3a0apBICHHS,
«OpEeOoID», 0 OTOUYYE HOTO MOJITHYHUN 00pa3 Ta aCOIIEThCS 3 HUM. Bci 111 atpubyTh
MO-Pi3HOMY BIUIMBAIOTh Ha (POpMyBaHHS 3arajibHOTO IMUKY 1 MalOTh HEOJHAKOBY
Bary. Hampukiia, iMiJK Cy4acHOTO YKPaiHCHKOTO MOJIITHKA 3a3BUYail BUBHAYAETHCS
HOro ocoOHUCTICTIO, TUM, SIK Horo mpe3eHTyoTh 3MI, a Tako mojisiMu, 110 Hapasi
B110yBaroThcs B Kpaini. Ha opmyBaHHS IMIIKy Jijiepa TaKOXK BIUIMBA€E 3arabHUMA
obpa3 Biaaau [1].

Cpboro/iHi MpoBiJIHA POJIb B CTBOPEHHI IMIJKY CYy4acCHOTO MOJIITUKA HallexKUTh 3MI.
Bapro 3a3Hauutu, 1mo iX ISIIBHICTH, 30KpeMa 00pa3oTBOpYa, YacTO MOB’S3aHA 3
MaHIIyJIIOBAHHIM CYCIUIBHOIO CBiJIOMICTIO. Hampukiaza, cTBOpeHHs IMIpKyY TOJIITHKA
B1I0YBAETHCS «3a JIAIITYHKAMU» 1 TPOXOJIUTh HU3KY €TalliB, KOKHHUM 3 IKUX Ma€ CBOI
METO/M peaizailii: 301p 1 aHami3 iHpopMallii =>KOHCTPYIOBAaHHS IMIIKY =>aIanTaiis
KaHauaaTa 10 o0paszy =>ampooOallis Ha eJeKTopaTi =>aHali3 iH(opMmallii mpo iMiIK
=>KOpeKIlis IMIJDKy =>aHajli3 pe3yJbTaTiB. 3a TaKoi MOCIiJOBHOCTI MO3UTHUBHI
IMIJIKEBI XapaKTEPUCTUKU TMOJITUKA 3pOCTal0Th, @ YMOBHU PO3MOBCIOJKEHHSI HOTrO
MOJITUYHOTO BIUIUBY CTAIOTh OUIBII CIIPUATIUBUMHU [3].

Sk Oyno 3a3HadueHo, 3MI € mnpoBigHUM cepeAoBHIIEM s (OPMYBAHHS
MOJITUYHOTO 00pa3y, iK€ B CBOIO YEpry BiJIOYBa€TbCA B MEKax MyOIIUCTUYHOTO
ctuto. CydacHU MeNIMHMA TEKCT — YU HE HAWMOUIMPEHIIINWNA Ta HaWsACKpaBIIIMMA
«TPEICTAaBHUK» TAKOTO CTHIIO, Ta BOJHOYAC OJHMH 13 HAHMIPOMYKTHUBHIIIHMX 3acC00iB
MaHiMyJISTUBHOTO BIUIMBY HA COLiyM. MOro XapakTepHHM aTpuOyTOM €
BUKODHCTaHHS aBTOPOM a00 aBTOpaMM Ppi3HHX CTHJIICTHYHMX IIpUHOMIB. IX
aZIcKBaTHUM TiA0Ip MPsSMO BIUIMBAE HA JIOCATHCHHS ITOBIAOMIICHHSM IOTPIOHOTO
edekTy, 30KpeMa B KOHTEKCTI (OpPMYBaHHS IMIDKY TMOJITHKA. 3arajoMm CHij
BI/I3HAYUTH TSOKIHHS TEKCTIB MyOJIIIMCTUYHOTO CTUIIIO J0 ITUPOKOTO0 BUKOPUCTAHHS
PI3HOMAaHITHMX JIIHTBICTUYHHMX 3aC001B, 30KpeMa MOPIBHSHB, €MITETIB, PUTOPUUYHHUX
3amuTaHb, rinep0osi, MOBHUX KJIiIIe, 17110M Tomo. Bcei mi 3aco0u ekcrnpecii MaroTh
MO3UTUBHHUIM a00 HETraTUBHUU BIUIMB B KOHTEKCTI (DOpMYyBaHHS IMIKY MOJIITHKA,
MMOCHITIOIOTh yBary JIo TEMH YU O0COOH, TIPO SIKy WIEThCS, HATAIOTh iM Ta BUPA3HOCTI,
BIUTMBAIOTH HA IX CIPUNHATTA perunientamu [2; 3; 7].

CyyacHl aBTOpH TEKCTIB MOJITHUYHOIO XapakTepy AaKTUBHO BHUKOPUCTOBYIOTH
CTHJIICTHYHI 3ac00U, 30KpeMa emiTeT, NOPIBHIHHS, Tinepooiy, Mmetadopy, pUTOPUUHE
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MUTaHHS, TOBTOPH, MOBHI KJIIIIIE Ta 111I0MH ISl €(EKTUBHOIO BILIMBY Ha ayIUTOPIIO.
CrnocrepexxeHHS 32 (QYHKI[IOHATBHO-CTHIICTUIHOIO CIIEIU(IKOI0 MOBHUX CJICMEHTIB
3aCBIAYYIOTh, IO CTHWIICTHYHI (irypw Ta TpONmU € HAWUOIBII TPOTYKTHUBHUMH
MOBHHMH 3aC00aMH B IyOTIIIUCTHYHOMY CTHJII 3arajioM, Ta B TIOJIITHYHIA KOMYyHIKaIIii
30KpeMa. B MomiTHYHMX TEeKCTaX IIi 3aCO0M BHUKOHYIOTH Taki (DYHKIIl: HaBIlOBaHHSI,
€KOHOMisI MOBHHUX 3aC001B, CTBOPCHHsI 00pa3iB Ta ix mepenaya yepe3 3BUUaiiHi sBHUIIA
[3]. OueBuaHO, IO BOHM 3/IIHCHIOIOTh 3HAYHUHN BIUIMB HA CTIIPUNHATTS PEIUIMIEHTOM
MNOJITUYHOTO KJIIMaTy Ta IMUDKY pPI3HUX TOJITHKIB. SICKpaBUM MNPUKIAIOM €
MeTtadopa, 30KkpemMa Takui i1 pi3HOBU]I K «KOHIENTyaiabHa MeTtadopa». B ii ocHOBY
MOKJIQJIEHO PO3yMIHHS OJIHIET KOHIENTYaJabHOI 1J1e1 (IoMeHy) BiIHOCHO iHIIoro. B
MOJITUYHOMY KOHTEKCT1 II€ J03BOJISIE CIIPOCTUTH «MOBY TOJIITHKIB» Ta 3pOoOUTH i
O1JIBIII MEPEKOHIIMBOIO IS €J1eKTopary. JJonaTkoBO BOHU 3/1aTHI JIETKO IPUBEPHYTHU Ta
3aXOMUTHU YBary peluIli€HTIB, Kpalle 3araM’ STOBYIOTbCS Ta 3arajioM CIPUIAMAIOThCS
(«3By4aThy) Kpaiie MopiBHAHO 31 3BUYAHHUM MOJITHYHUM JUCKYPCOM [6].

OTxe, MOXHa 3pOOMTH BHCHOBOK, IIO CJIOBa Ta IpaMaTU4YHI CTPYKTYpH B
MOJITHYHNX MEAIaTeKCTaX MAIOTh BILUIMB Ha CBIJIOMICTH JIIOJUHU. BOHM BHKINKAIOTH
MIEBHY pEaKI[ilo, CIOHYKAIOTh IO PO3AYMIB Ta BUCHOBKIB. ABTOPH MEPIOAMYHUX
BHJIaHb AKTHBHO TOCIIYTOBYIOTHCS CYTE€CTHBHOIO (DYHKIIIEI0 MOBH, BUTAIAYIOTh HOBI
3aco0u, MO0 MPUBEPHYTH YBary ciyxada, IEpEKOHATH OIIOHCHTA, HaB’s3aTH TyMKY
CTOCOBHO MOJITHYHOro Aisiya. Taki 3aco0M TakoX BIJITPalOTh BAXKIUBY pOJIb Y
(dbopMyBaHHI TOJITUYHOTO IMIJIKY, OCKUIBKH JO3BOJISIIOTH HE JIMIIE «OKUBUTH» Ta
CIPOCTUTU CHPUUHATTS TOJITUYHOTO JHUCKYpCy, a W QopMyBaTu BIANOBIIHI
CYCIUIBHO-TIONITUYHI 00pa3u. BusHaueHHs Ta pPO3yMiHHS 3ac00iB BIUIMBY, IO
BJIACTUB1 MyOTIIUCTUYHOMY CTHIIIO 3arajoM Ta MOJITUYHOMY AMCKYpPCY 30Kpema, a
TaKOX aHaji3 iX JIEBOCTI, IO3BOJSIOTH 3PO3YMITH MOBHY crenudiky hopmyBaHHS
CY4aCHOTO MOJIITUYHOTO IMIJIKY, a TAKOX BUSBIISITH 1 MPOTUCTOSATH MAHITYJISITABHOMY
BILIMBY 3MI.
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MYJbTUMOJAJIBHUM AHAJII3 K ITIPOBIJHA
METOJOJOI'TA CYHACHUX TYMAHITAPHUX 1
COMIAJIBHUX HAYK

JIyuenko Poman IBanoBu4
TOKTOp (inocodii, BUKIagad
KuiBchbkuil HalllOHAILHUN JIHTBICTUYHUI YHIBEpPCUTET, Y KpaiHa

MyapTUMOJAIPHUNM aHaMI3 y CydYacHId TyMaHITapuCTHINl copMyBaBcs SK
MDKIMCIMIUTIHAPHA  METOJOJIOTIS, COpsIMOBaHa Ha  JIOCHIIHPKEHHS  IPOIECIB
CMHUCJIOTBOPEHHSI B KOMYHIKaIlli, III0 peai3yeThCsd Yepe3 IMO€IHAHHA KIUIbKOX
CEMIOTHYHMX pecypciB. Ha BiAMiIHY BiJ KJIACHYHOTO JIHTBICTUYHOTO aHai3y,
OpPIEHTOBAHOTO TIEPEBAXKHO HA BepOAJbHUIM pIBEHb, MYJITUMONAJIBHUN aHaJI3
PO3IIIAIa€ TEKCTU K KOMIUICKCHI CEMIOTUYHI YTBOPEHHS, Y SKUX 3HAUYCHHS BUHUKAE
BHACIIIJIOK B3a€MOJIII MOBHUX, BI3yaJIbHUX, ayJl1aJIbHUX, IPOCTOPOBUX 1 KIHETUYHUX
MonansHocTel (O’Halloran, Tan, & Wignell, 2018; Norris, 2020).

TeopeTnyHUM TIATPYHTAM MYJIBTHMOJATBHOTO aHAI3y BHCTYIIA€ COIAIBHO-
CEMIOTHYHA TpPAJHUILIsl, Y MEXKax $KOI KOMYHIKAIllsl pO3IVISIIAE€ThCA K COLaIbHO
3yMOBJIEHA MTPAaKTUKa BUOOPY 1 KOMOIHYBAaHHS 3HAKOBUX PECYpPCIB. Y LIbOMY MIIXOI1
MOJAJIBHOCTI TPaKTYIOThCS HE SIK HEWUTpasbHI KaHaiM mepedadi iHdopmarii, a sk
KyJBTYpHO Ta ICTOPUYHO C(OPMOBAHI CHCTEMH, IO MAIOTh BJIACHI PENpPE3E€HTATUBHI
MOXJIUBOCTI M oOmexkeHHs1 (van Leeuwen, 2021). BignoBigHO, MyJIbTUMOAATBHUAN
aHaji3 CHpPSIMOBAaHWNM Ha BHUSABJICHHS TOTO, SIK IIl MOXIJIMBOCTI pealli3ylOThCS B
KOHKPETHUX JUCKYPCUBHUX YMOBAX.

CyuacHi 10oCHiKEHHS MYyJIbTUMOJATBHOTO aHATI3Y 30CEPEHKYIOTHCSl Ha BUBUCHHI
uPpoBUX 1 MEAIMHUX TEKCTIB, JI€ MYJbTUMOAAIBHICTh € CTPYKTYPHOIO HOPMOIO.
OHnailH-HOBUHM, COLAJbHI MEpPEXi, BIIEOIIaTPOPMU Ta IHTEPAKTUBHI CalTH
(YHKLIOHYIOTh K MYJBTUMOJAIbHI CEPEIOBUIIA, Y SIKUX 3HAYEHHS (DOPMY€EThCS HE
JHINHO, a MEPEXKEBO. Y TAKUX yMOBax TEKCT, 300pa)K€HHs, BiJI€O, 3BYK 1 Ju3ailH
iHTEepdeiicy He JuIIe CHIBICHYIOTh, @ i B3a€EMHO MOAUPIKYIOTH IHTEPIPETALIIO
noBigomiieHHs (Djonov & Zhao, 2014; Pérez-Gonzalez, 2019).

MeTo10510T1YHO MYJILTUMOJIAJILHUNM aHalli3 nepeadayae CUCTEMHUM OMKUC KOXKHOI
MOJIAJILHOCTI Ta aHaJi3 MDKMOJAIbHUX 3B s3KiB. [lepiunii eTan mojsrae y BUSBICHHI
pEeBaHTHUX CEMIOTHYHHUX PECYPCIB 1 BU3BHAUEHHI IXHIX (JOpMaTbHUX XapaKTEPUCTHK,
30KpeMa JICKCUKO-TPaMaTUYHUX CTPYKTYP, Bi3yaIbHOI KOMITO3HIIi1, KOJTBOPOBUX CXEM,
MPOCTOPOBOI OpraHizaIlli abo ayaiaapHUX mapaMeTpiB. J[pyruii etamn 30cepeKy€eThes
Ha (YHKIIOHATHFHOMY PO3MOJLII  poJie MDK MOJAJbHOCTSIMHU, 30KpeMa Ha
BCTAHOBJICHH1 JIOMIHAHTHOT MOJIAJILHOCTI Ta Xapakrepy ii B3aemoii 3 inmmmu (Notris,
2020). 3aBepiiajbHUM €TAlOM € IHTEpIIpeTallis IJIICHOTO CMUCIOBOTO €eKTy, STKU
BUHUKAE B pe3yJIbTaTI I1€1 B3a€MO/II1.

OkpeMHUM HaIpsIMOM CYYaCHOTO MYJIbTUMOIQIBHOTO aHAJi3y € WOr0 KpUTHYHUHN
BHUMIp, OPIEHTOBAHUHN Ha JOCTIIKEHHS 1/I€0JIOTIUHHUX Ta BJIAJIHUX ACTIEKTIB JUCKYPCY.
Kputnuauii MyJIbTUMOJANBHUN aHaI3 J03BOJISIE BUSBJISATH, SK 4Yepe3 Bi3yallbHI Ta
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BepOagbHI PECYpCH BIATBOPIOIOTHCS COIalbHI 1€papxii, HOPMAaTI3yIOThCS IIEBHI
IIHHOCTI Ta MapriHaMi3yIOThCsl aJbTEPHATHBHI TO3MII. Y I[bOMY KOHTEKCTI
MYJIBTUMOJIAJIbHI TEKCTH PO3TIBIIAIOTHCS SIK IHCTPYMEHTH COIIAIbHOTO BIUIMBY, a HE
nuie sik 3acoou iHpopmysanns (KhosraviNik & Esposito, 2018).

BaxxnuBUM acmekToM MyJIbTUMOJAIBHOTO aHATI3y € BpaxyBaHHS €MOIIHOTO Ta
aeKTUBHOTO BUMIpY KOMYHIKaIli. Ay/ianbHi i Bi3yalbHI pecypcu 4acTo BIAITparoTh
MPOBIJIHY pOJib y (OpMyBaHHI €MOILIWHOI peakiii perumieHTa, ToJl K BepOanbHa
MOJAIBHICTh CTPYKTYPY€E pallloHaJIbHHUI 3MICT MOBiAOMIICHHS. Taka acUMETpis Mix
MOJAJIBHOCTSIMUA € OCOOJIMBO 3HAYYIIOK IS aHaji3y MOJITUYHOTO Ta MEIIAHOTO
JTUCKYpCY, JI€ €MOIINHUN BIUIMB BUCTYMAa€ KIOYOBUM YUHHUKOM IME€PEKOHAHHS
(Wodak & Forchtner, 2018).

Pa3oMm i3 TUM MyJIbTUMOJAILHUN aHAJ3 CTHUKAETHCSA 3 HU3KOK METOJIOJOTTYHUX
BUKJIMKIB. Jl0 HUX HajekaTh CKJIAJHICTh CTaHAApTHU3Allli aHAIITUYHUX MPOIEAYD,
PU3UK HAJMIPHOT I1HTEPNPETATUBHOCTI Ta HEOOXIJIHICTb I1HTErpalii Pi3HOPIIHUX
METOJIB aHali3y. Jl0oAaTKOBY CKJIQIHICTh CTBOPIOE HUGPOBE CEPEAOBUIIE, Y SIKOMY
QITOPUTMIYHI MEXaHI3MHM BIUIMBAIOTh Ha CTPYKTYpPY, BHAHMMICTH 1 LUPKYJISLIIO
MYJIBTUMOJIAJILHUX TEKCTIB, IO MOTPeOye BpaxyBaHHS TEXHOCOIIAILHOTO KOHTEKCTY
ananizy (Couldry & Hepp, 2017).

VY miacyMKy MyJbTUMOJAIbHHUM aHaji3 MOCTa€ SK THy4YKa W MEpCHeKTHBHA
METOJI0JIOTs, 1110 JI03BOJISIE aJIEKBATHO OMUCYBATH CKJIA/IHI KOMYHIKaTUBHI MPAKTUKHU
cygacHocTi. MOro 3acTocyBaHHS CIpHs€ TIHOIIOMY pPO3YMIiHHIO MEXaHi3MiB
CMHUCIIOTBOPEHHS, 1JI€OJOTIYHOIO BIUIMBY Ta €MOILIMHOI B3aeMOAil B MeEAiiiHOMY
MIPOCTOPI, BIAKPUBAIOYM HOBI MOXKJIMBOCTI JUII MUKIMCIUIUIIHAPHUX JIOCTIIKEHb Y
MeKax JIHTBICTUKH, CEMIOTHKH Ta MEI1a3HaBCTBA.
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BOJIIOHTAPU3M TA KOHHEINIA HAIIOHAJIBHOI
EHEPT'TI IMUTPA TOHIOBA K OHTOJIOI'TYHA
OCHOBA YKPAIHCBKOI HAIHIOHAJIBHOI I1EI

Anekceenko Ouiena Bosogumupisaa
AcmipaHt
KuiBchkuii cTomnuHuii yHIBepcUTET iMeH1 bopuca I'puHueHka

deHOMEeH YKpaiHChKOi HaIllOHAJbHOI 111 B IHTEJIEKTyaJlbHOMY IIPOCTOPI
ChOTOZICHHS BHUMAra€ TIEPEOCMUCICHHS Kpi3b MPU3MY BOJIOHTaApU3My —
(biocodchKOl TpaguIlli, 110 CTABUThH BOJIO SIK MEPBUHHUM MPHUHITUIT OyTTS BUIIE 32
panioHaibHe Ti3HaHHs. [{eHTpanbHOI MOCTATTIO, sika TpaHChOpMYyBasia €BPOIEHCHKI
BOJIOHTAPUCTUYHI  IHTEHII B IUIONIMHY YKPAiHCBKOTO  JIePKaBOTBOPEHHS,
3ammaethes JMuTpo JIoHIoB. Foro koHIenmis HamioHansHOI eHeprii He € IpocTo
MOJITUYHOIO JIEKJIapalli€lo, a MOCTae sK CKiaagHa MeTadi3uyHa KOHCTPYKIIS, IO
KOPIHHSIM CATa€ KJIACUYHOTO €BPOIEUCHKOIO 1ppaliioHali3My, 30KpemMa npaib Aptypa
[onenrayepa ta ®pigpixa Hime.

[Ingx [0 I1HTENEKTYyaJbHOTO BH3HAHHS HIMEIBKOTO MHCIHTENS ApTypa
[Honenrayepa (1788—1860) OyB TpuBamuM, IO 3yMOBJIEHO YHIKAJIBHICTIO Ta
camMoOyTHICTIO Horo ¢inocodebkoi cuctemu. b. XazaHoB xapakTepusye HOro sk
¢inocoda, 1110 BUMEPETUB CBOIO €MOXY, BIA3HAYAIOYM CHENUMIYHUA €CTEeTHU3M HOro
mpailb: MOEIHAHHS MOXMYPOTO 3MICTY 3 0€370raHHOIO0 SICHICTIO BUKJIAAy. ['nubokuii
1ppalioHai3M Ta 1HTEJEKTyallbHa HACHYEHICTh MOr0 BUEHHS ¥ ChOTOJ/IHI 30epiraroTh
CBOIO aKTYyaJbHICTh Ta MPUTSTAIBHY CHITY.

Posrasigatoun rene3y BOJMIOHTapU3MY, CII1JT 3BEPHYTHUCS 10 HOTO BU3HAYCHHS BOJII
— 1I€ cJIina, HECB1AOMAa Ta HEBTOMHA CHJIA, 1110 JIEKUTh B OCHOBI BCHOT'O CYIIOT0, BOHA
€ IppallloOHaJIbHUM MTOPUBOM, SIKUH HE MIJIA€ThCS 3aKOHAM JIOT1KH.

Po3BuBarouu ippaiioHagicCTUUHY JiHit0, 3anodarkoBany Lllonenrayepom, ®pigpix
Hiume npoTsaroM ychboro CBOro TBOPYOTO HUIAXY (POKYCyBaBCS Ha BHPIIICHHI
(byHAaMEHTAIBHOI MPOOJIEMH JIFOICBKOT CBOOOIM B 11 MPOTHUCTABIICHHI (aTanizmy. Bike
y paHHIX ecesix, Takux sk «Pok 1 ictopis» Ta «CBoOoma BOJI 1 pOK»,
BICIMHAJILISITUPIYHUI MUCIIUTE]Ib HAMAraBcsi OKpeCIUTH MEX1 aBTOHOMIT OCOOUCTOCTI
B TIOTOIII 3arajlbHOTO ICTOPUYHOTO PO3BUTKY. [2, 112]. Himre B6avaB y BOJIi MpUHIIUTL
1HUBITyaIll Ta BIIOKPEMJICHHS BiJl IIJIOTO, CTBEP/HKYIOUH, 10 a0COJIIOTHA CBOOOAA
0e3 ynHHUKA 101 (POKy) mepeTBopuiia 6 cy0’ekTa Ha OO0XKECTBO, TOJII SK YHUCTUN
(araizM nepeTBoproe oro Ha 6e3mynHu Mexani3Mm [1, 52]. Lsg ayansHICTh Mi3HIIIE
TpaHC(HOPMYETHCS Y KOHIICTIIIIIO HAIIOHATLHOT €HEPrii SK CUJIM, 10 3/JaTHA JOJaTH
1HEPIIiIOo 1CTOPI].

VY 3pinuii nepion, Bia npaiii «JIr0ackke, HAATO JIFOACHKE» 10 MPOrPaMHOTO JOPOOKY
«Bons no Binamu», ¢utocod paguKalbHO MEPEOCMUCITIOE KJIACUYHY €BPOIEHCHKY
Tpaauiio. Bigkunarouu TpaauiiiHe po3yMiHHSA «CBOOOM BOJI» SIK PalliOHAIBHOTO
BHOOpY, Hitlie npononye BiacHy Bi3it0 CBOOOH SIK JUHAMIYHOTO CAMOCTBEPIKCHHSI.
B KkoHTeKcTi yKpaiHChbKOi i€l 1ei mnepexiJl BiJ MacMBHOIO NPUUHATTS 101 0
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AKTUBHOTO BUSIBY «BOJI1 /10 BIaAW» CTA€ TEOPETUUHUM MIAIPYHTAM ISl IOHIIOBCHKOTO
BoMmoHTapu3My. CBoOOIa TYT MOCTae HEe K a0CTpakTHE MPaBo, a SIK EHEePreTUIHUN
MOTEHITia Hallii, 10 peari3y€eThes yepe3 00pOoThOY Ta MOOJAHHS «HAATO JIFOJACHKUAX)
cmabkocTeld, TpaHcPopMyrOUn pOK (IOI0) HA IHCTPYMEHT BJIACHOTO 1CTOPHUYHOTO
MPU3HAYCHHS.

Y KOHTEKCTI YKpaiHChKOI HaIllOHAIBHOI i€l mei miaxig OyB aJanTOBaHUM SIK
3amepeyeHHs MO3UTUBICTCHKOTO parfioHani3My XIX cTomTTs, 110 HaMaraBcsi BUBECTH
IIpaBo Hallli HA ICHYBaHHS JIMIIE Yepe3 eKOHOMIYHY JOLUIbHICTh a00 eTHorpadiuHy
CTaTUCTUKY. [7, 29]. JIOHIIOB, CIiJOM 3a BOJIIOHTApPUCTAMU, CTBEPKYE, IO HAIlis
HApOJKY€EThCS HE 3 MIJPAXyHKIB, a 3 MOTYKHOIO BHYTPIIIHBOTO IMITYJIbCY, SIKAN
ITHOPY€ 30BHIIIHI TIEPEITKOIH.

Himmeancbke po3yMiHHS JKUTTS SIK €KCIIAHCIi, caMOIIepeBEPIICHHST Ta 00pOTHOU
3a JIOMiHyBaHHA 0yJi0 TpaHchOpMOBaHO JIOHIIOBUM Y BUMOTY aKTUBHOI Cy0’ €KTHOCTI
yKpaiHCTBa. Y 1bOMY JAMCKYpCl HalllOHaJIbHA 115 IepecTtae OyTH MacCUBHUM
OUIKYBaHHSIM «ICTOPUYHOI CIPAaBEJIMBOCTI» 1 CTae akToM TBopdYoi Bomi. [4, 102].
HamionanbHa enepris 3a JloHmoBuM — 1€ CcyOcCTaHIlisi, 110 CHOpiJHEHA 3
HIIIIIEAHCHKUM JIOHICIMChKUM HAa4yajoM: BOHA € CTUXIMHOIO, PYWHIBHOIO JJISI CTApOTO
Jaay 1 BOJHOYAC TBOPYOKO Il HOBOI iepapxii. Came TyT mpojsirae Mexa Mix
«HApOAOM» SIK €THOIpA(PIYHUM MaTEepiajioM Ta «HALIEI0» SIK BOJIBOBUM CyO’ €KTOM
icTopii. JIOHIIOB HamoJIsArae, 0 yKpaiHChbKa Halllsl Ma€ TUIEKaTH B cOO1 apUCTOKPaTU3M
nyxy, sikuil Hiimre npunucyBaB «HaIJIIOAUHIY, MEPEHOCSYH 111 XapaKTEePUCTUKH Ha
LTy HAIllOHAJIbHY CIUIBHOTY a00 1i MPOBIIHY BEPCTBY — aKTUBHY MEHIIICTb. [4, 115].

BaxnuBuM acniekToM BOJIIOHTapUCTUYHOI KoHuermnmii JloHioBa € cnenudiuHui
3B'I30K  MDK  PEJrifHUM  TUIIOM  CBITOCHPUMHSTTS Ta  HAI[IOHAJIBHOIO
CaMO1ICHTHYHICTIO. JOHIIOB HE PO3TJIsAaB PEIIrito JHIIE K JOTMaTHYHY CUCTEMY, a
0auuB y HIN JpKepeno ippalioHaabHOI eHeprii Ta ¢daHaTu3My, HEOOXITHOTO IS
MOJITUYHOT O0pOTHOU. {1l yKpaiHCHKOI 1I€HTUYHOCTI PENIriiHUNA YMHHUK 3aBXKIU
BHUCTYIIAB HE JHIIE KOH(ECITHUM MapKepoM, a il GopMoro 30€pexkeHHs «TyXOBHOIO
CYBEPEHITETY». B KOHTEKCTI BOJIOHTapHU3My, Bipa CTa€ MCUXOJOTTYHUM HIATIPYHTAM
BOJII: SIKILIO PO3YM MOXE CyMHIBaTHCA 1 BIACTYIATU MEPEJ CHIbHIIIUM BOPOTOM, TO
Bipa, 1110 Ma€ PeriiHy Npupoy, Haka3zye UTH 10 KiHug. CaMOIIEHTUYHICTh YKpaiHIIs
3a JloHIIOBUM (hOPMYETHCSI Uepe3 «TEOJIOTII0 HAI[lOHATBLHOTO YHMHY», JI€ CIIYKIHHS
Hallli NPUPIBHIOETHCS 10 PEJITIHHOTO CIyXIHHS, a 00poThOa 3a JAep:kaBy HaOyBae
O3HaK cakpayibHOI Micii. Ile moeqHaHHST BOMIOHTAPU3MY 3 PENITiMHOI0 MeTadi3HUKO0
CTBOPIOE YHIKAJILHUH CTIJIaB, i€ HAIlIOHATIbHA EHEPT1sl ’KUBUTHCS BIYHUMU apXETUTIAMU
O0opoThOHM m00pa 1 3I1a.

ChOrogHi MU CIIOCTEPIraeMo, SIK KOHIICTIIIIS HAIlIOHAIBHOI eHeprii 3HaXOUTh CBOE
MpaKTUYHE MATBEPKEHHS B €K3UCTCHIIITHOMY TIPOTHUCTOSHHI YKPATHCHKOI JIEpKaBH.
[6, 102] BomronTapu3m TpoOsBISIETHCS Y 3aTHOCTI CYCIIJIBLCTBA O CaMOOpraHizaiiii,
o Oa3yeTbcs Ha BHYTPIIIHbOMY NEPEKOHAHHI, a HE Ha 30BHIIIHbOMY MPHUMYCI.
3B’S30K PEIrii Ta 1ICHTUYHOCT1 ChOTOAH1 TPaHCHOPMYBABCS Y «ITUBUII3ALIINHY Bipy»,
JI€ XpUCTUSHCHKI LIIHHOCTI MEPEIIITal0OThCS 3 €TUKOIO BOiHA. JJOHIIOBChKE pO3YMIHHS
HaIlIOHAIBHOT 171e1 K «Miy», 1110 MOO1TI3y€ MacHu, BUSIBUJIOCS 3HAYHO TPUBKIIIUM 32
OyIb-sKi J10epabHO-AEMOKPATUYHI KOHCTPYKIIll, OCKUIBKM BOHO ameioe M0
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MIMOMHHUX IIapIB JIFOACHKOI TMCHUXIKM — JI0 MOTpeOU B CEHCI, IO TEPEBUIIYE
1HAMBIAyaIbHE KUTTA. TakuM YMHOM, yKpaiHChKa HalllOHaJIbHA i]1es, 3aCHOBaHa Ha
BOJIIOHTApPU3Mi, TMOCTA€ K OE3MEpEepBHUI MPOIEC BOJIHLOBOTO CTBEPKEHHS CBOTO
mpaBa Ha TPOCTIp, KyJIbTypy Ta MaiOyTHe. BoHa BigKWIae MIOMEHTayepiBChKHMA
MEeCUMI3M MIOA0 OE3ry3A0CTi BOJI, HATOMICTh OOUPAIOYH HILIIICAHCHKE CTBEPIKEHHS
KUTTS gepe3 00poTr0y. [5, 35]

Ha 3aBepiiieHHs cimiJi miJKPECIUTH, 0 KOHLEIIsA HallloHAIbHOT eHeprii Jmutpa
JIOHIIOBa B Cy9acHOMY HAyKOBOMY JUCKYPCI Ma€ PO3TIISAATHUCH SIK TEOPish AUHAMIYHOT
imerTryHOCTI. lle iACHTHYHICTH, IO HE € CTATHYHOIO CHAANIMHOI MHHYJIOro, a
MOCTIHHO BIJIHOBJIFOETHCSA Ye€pe3 aKTW BoJii. PenmiriiHuil CKIagHUK y Il cucremi
BUKOHYE POJIb ETUYHOTO cTabi1i3aTopa, SKuii CIpsIMOBY€E 1ppalliOHAJIbHY €HEPT1i0 BOJI
B piumiie po30yTOBH HaIllOHAIBHOTO KOCMOCY. BifTak, BOMIOHTapW3M SK OCHOBA
HaIllOHAJIBHOI 171e1 3a0e3neuye YKpaiHi HE JUIIe IHCTPYMEHTapiil Uil epeMory, a i
¢bimocochKuii 3MICT 11 MOAANBIIIOTO ICHYBaHHS SIK IMOTY>KHOTO Cy0’ €KTa €BpONEHChKOT
LUBLTI3all11, 3/JaTHOI Ha BJIACHY B13110 MailOyTHHOTO.
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The article presents the measures and procedures for the formation and submission
of an application for obtaining an organization's Certificate of Approval for the training
of ground aviation specialists (GAS) in airfield technical support of aircraft flights for
the state aviation of Ukraine.

Certification of an organization is a process of performing the necessary activities,
which complicates and extends the time for the organization to obtain the 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 certain
operations and procedures for the formation and submission of an application for
obtaining an Organization Approval Certificate for the training of aviation personnel
in airfield technical support of aircraft flights (Stage 3 of the organization certification).

The State Aviation Authority of Ukraine (ASA) implements the policy in the field
of state aviation of Ukraine. One of the priorities of the ASA is the certification of
aviation personnel training organizations that ensure the safety of aviation flights [3].

Before starting the 3rd Stage, the organization's management needs to check the
implementation of operations and procedures of the previous, 2nd Stage of
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certification: preparation of information on the material and technical base (MTB) of
the organization, the teaching staff of the organization, preparation of a list of planned
areas of training of GAS, determination of an authorized person from the organization
responsible for support at the stages of certification of the organization [4, 5].

In Figure 1 shows an algorithm for performing certain actions and procedures of
the 3rd Stage with a time limit for the certification process of the organization for the
training of GAS.

Order ASA

LF ]

(8)—| 31 | 5| 32 | 5| 33 | | 34 | | 3

) / [ | 3 work,
310 "_“-_ 39 < | 38 e — 37 16 e j

Schedule

[an [ , 32 L5/ 313 /5| 314 5| 315 || 316 —3"\EJ
/ / | f/ | /

Figure 1. Algorithm for performing certain operations and procedures of the 3rd
Stage of certification of the GAS training organization: B - end of Stage 2; C -
beginning of Stage 4; 3.1-3.16 - operations and procedures of Stage 3

Author's Figure

During the 3rd Stage of certification, the organization periodically holds working
meetings with ASA representatives (3.1, 3.4, 3.15). At the same time, the issues of
appointing responsible persons of the ASA, who are assigned to the organization for
the entire period of the approval procedure, are discussed. A proposal on the
expediency of starting the approval procedure and an order are prepared for the head
of the ASA (3.2).

A draft schedule for the organization's approval procedure and a draft letter inviting
the organization's representatives to a preliminary meeting with ASA representatives
are developed (3.3).

A briefing of the organization's management personnel with representatives of

ASA is held, namely: the responsible manager, the authorized training manager,
the authorized quality person, the person responsible for support at the stages of the
organization's certification, other representatives of the organization in agreement with
ASA (3.5). Minutes of the briefing are drawn up, and the ASA responsible person
prepares the Approval Schedule within three working days, indicating the estimated
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timeframe for the approval procedure that was agreed upon during the previous
meeting. The Approval Schedule shall be signed by the ASA responsible person and
approved by the head of the ASA authorized unit. A copy of the Approval Schedule is
sent (provided) to the organization. The terms of the organization's approval procedure
in accordance with the Organization Approval Schedule (3.6) are also agreed upon.

Certified copies of the organization's guiding documents (3.7), information on the
organization's the material and technical base (MTB) and its compliance with the
established requirements approved by the head of the organization, a list of educational
and administrative premises of the organization and subcontractors, their main
characteristics, equipment and technical means (3.8), copies of documents for the right
to use the premises (structures), land plots of the organization and subcontractors, their
technical condition for the preparation of the GAS (3.9) are prepared.

Information about the teaching staff of the organization is prepared, namely:
surname, name, patronymic, position, work address, telephone numbers, full-time/part-
time, education, qualification, certification, which disciplines they teach. Job
descriptions for teaching staff are developed (3.10).

The qualification requirements for the head of training quality are determined,
his/her functional responsibilities and rights are developed (3.11).

Functional responsibilities of the head of the educational department (ED) and
his/her assistants are developed (3.12).

Information about the auditors and inspectors of the ED is prepared, namely:
surname, name, patronymic, position, work address, telephone numbers, full-time/part-
time, what inspections are performed, audit procedures, schedule of audits and
examinations, reporting on the implementation of the training quality monitoring
program (3.13).

Curricula and thematic plans for the training of GAS are developed or adjusted
according to the list of planned training areas. The qualification requirements for the
GAS and the quality management system - Manual on the Organization of Ground
Aviation Personnel Training (MOGAPT) (3.14) are developed.

The organization's application to ASA for the Certificate of Approval of the
organization for the training of GAS is prepared and submitted [2].

The application shall be accompanied by the necessary documents about the
organization (3.16):

- a copy of the organization's Charter (Regulations);

- information about the organization's MTB and its compliance with the
established requirements, approved by the head of the organization;

- duly certified copies of documents confirming the organization's right to use
premises, structures and/or land plots;

- information about the teaching staff involved in the training of the GAS
(education, qualification, certification);

- programs and thematic plans for the training of the GAS according to the list
of planned training areas;

- MOGAPT (controlled copy for the ASA);
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- other documents (copies of documents) that the organization considers
necessary to provide.

Thus, the algorithm for performing certain operations and procedures for the
formation and submission of an application for obtaining an organization's Certificate
of Approval for the training of aviation personnel in aerodrome technical support of
aircraft flights is provided
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Road traffic accidents are a powerful socio-economic destroyer, which constantly
leads to the loss of human capital and material damage.

According to statistics published by the World Health Organization:

— approximately 1.19 million people die each year as a result of road traffic
accidents;

— the main cause of death for children over 5 years of age and young people under
29 years of age is road traffic accidents;

— 92% of deaths from road traffic accidents occur in countries with low and middle
income levels, although only 60% of the world's car fleet is concentrated in such
countries;

— annual national losses from road traffic accidents are estimated at 3% of gross
domestic product [1].

In such conditions, the need to study best international practices in ensuring road
safety becomes urgent.

At the same time, the particular interest is the study of the experience of
implementing innovations to ensure road safety by countries that not only have a high
level of road safety (by the criterion of the lowest number of fatal road accidents per
100 thousand population), but also have a high level of motorization of the population
(the largest number of cars per 100 thousand population).

According to statistical data [2], the highest level of motorization of the population
occurs in San Marino, UK, Andorra, Taiwan, New Zealand, Brunei, USA, Australia,
Liechtenstein, Italy, Malaysia, Canada, Luxembourg, Japan, Finland, Cyprus,
Bahamas, Iceland, Estonia and Poland.

While the top 20 countries with the lowest number of fatal road accidents per 100
thousand population include the Maldives, Japan, Norway, Singapore, Sweden,
Iceland, Andorra, Denmark, UK, Switzerland, Ireland, Germany, Finland, Brunei,
Israel, Spain, Cyprus, Slovenia, Austria and Czech Republic [3].

As we can see, there are not many countries in the world today that, being
characterized by a high level of motorization of the population, have been able to
organize a road safety system in such a way as to minimize the number of fatal road
accidents: such countries include the Japan, Iceland, Andorra, UK, Finland, Brunei and
Cyprus. Therefore, it is advisable to investigate innovative solutions implemented in
these countries for ensuring road safety.

For clarity of presentation of the research results, we will form them in Table 1.
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Table 1

Innovative solutions for ensuring road safety by country
Country Innovative solutions for ensuring road safety
- Vehicle Information and Communication System (VICS) transmits real-time
information about road conditions (including vehicle congestion, traffic jams,
accidents, repair works, etc.) to users via navigation;
- V2V/V2I technologies enable data exchange between vehicles and road
Japan infrastructure, which helps avoid collisions and improve response to emergency
situations on the roads;
- Al-systems monitor the movement of vehicles on the roads in real time, detect
potential dangers (vehicle congestion, strange behavior of driver and pedestrians,
presence of foreign objects on the roads, etc.) and notify the patrol police.
Construction of tunnels (including underwater ones) to replace congested and
dangerous highways.
- “Traffic Calming” through the installation of raised pedestrian crossings;
Andorra - Construction of tunnels (including high-altitude ones) to replace congested and
dangerous highways.
- Motorway Incident Detection and Automatic Signalling (MIDAS) is a system
of road sensors that monitors traffic density and vehicle speed;
- “Cat’s Eyes” are innovative road markers that improve the visibility of road
lanes in fog or darkness;
- Safety Camera Partnerships involve the installation of cameras for traffic
control by various institutions (government authorities, patrol police, road
UK services, etc.) with subsequent exchange of information between these services
to prevent traffic accidents;
- Watchman Cameras not only record violations of the established speed limit by
drivers, but also provide drivers with information about exceeding the speed limit
through flashing signals so that they can quickly adjust their speed;
- Low Traffic Neighborhoods involves the allocation of urban areas with limited
transit vehicle traffic.
- Vision Zero Philosophy is the principle that no death or serious injury from road
Finland accidents is acceptable;
- Blindsquare mobile app for visually impaired pedestrians.
Road Accident Data Enhancement and Development (RADED) is a
Brunei computerized system that improves the quality of data collection and analysis on
road accidents.
FixCyprus is a digital tool to improve road conditions and safety, through which
Cyprus citizens can send SMS with coordinates about infrastructure defects or traffic
accidents.

Source: compiled by the author based on [4-18].

Iceland

Additionally, on an ongoing basis, all of the above countries:

— implement national strategies and programs to ensure road safety;

— regulate clear traffic rules, non-compliance with which is severely punished;

—form a traffic culture through mandatory training courses in educational
institutions and different educational activities.
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