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wypHan. 2025, Ne 1(47) 2025. C. 2580

32idHo Haka3y MiHicmepcmea oceimu i Hayku YkpaiHu eid 27.09.2021
Ne 1017 xypHany npuceoeHo kamezopito "B" i3 ncuxonoezii ma nedazoziku

b

KATErOPIS

32i0Ho Haka3y MiHicmepcmea oceimu i Hayku YKpaiHu eid 27.04.2023
Ne 491 xypHany npuceoeHo kamezopito "B" i3 MeOuyuHu: cneyianbHicme 222

PexomeHdoeaHo do eudaeHuymea lpe3udiero 2pomadckbKoi Haykosoi opeaHisayii «BeceykpaiHcbka Acambnes dokmopie
Hayk 3 depxasHo20 ynpaeniHHs» (PiweHHs gid 16.01.2025, No 7/1-25)

KypHan sudaemscs 3a niompumku KHI "Kniniyna nikapHs No15 [Modinscekozo patioHy m.Kuesa'",
Lienmpy diemonoeii Hamanii KarnuHoechkKoi.

XKypHan 3acHogaHUll 3 MEMOI0 PO38UMKY HayKo8020 NomeHuyiany ma peanisauji

AT G —d A

INDEX COPERNICUS . P . . . .
- @ . R by GO 8[6 Kpawux mpaduuit Hayku 8 YkpaiHi, 3a kopdoHom. XKypHan eucsimiiioe icmopito, meopito,

ResearchBib scholar

MexaHi3mu hopmysaHHs ma (yHKUIOHY8aHHS, a, MaKox, IHHO8aUilHi NUMaHHs po3sumKy

meduyuHU, ncuxonoeii, nedazoeiku ma. BudaHHs po3paxosaHo Ha Haykosujis, suknadavis, nedazoeig-npakmukig, npedcmasHukie opaaHie OepxasHoi enadu

ma micyesoeo camospsadysaHHs, 3000ysavie 8UWOi 0c8imu, 2poMadCbKo-nNomimuyHuX disvie.
YKypHan BKITto4eHO [0 MiXHapoaHoi HaykomeTpuyHoi 6aau Index Copernicus (IC), Research Bible, mixHapoaHoi nowwykosoi cuctemn Google Scholar.

lonoea pedakuiliHoi konezii:

XykoBa IpnHa
BitaniiBHa

KaHOMAAT HayK 3 JepXaBHOro ynpaeniHHA, goueHT, Jlaypeat npewmii MNpesngeHTa
Ykpainu ansg monogux BYeHux, Jlaypeat npemii BepxosHoi Pagn Ykpainu monogum
yyeHuMm, gupektop BugasHuuyol rpynu  «Haykosi mepcnekTvBKM», AWMPEKTOP
rPOMaACHKOi HayKoBOI oOpraHisalii «BceykpaiHcbka acambnes JOKTOpIB Hayk 3
AepxaBHoro ynpaeniHHs» (Kuis, YkpaiHa)

lonoeHuli pedakmop: YepHyxa Hadis MukonaisHa — [OKTOp neparoriyHMX Hayk, mpodecop, npodecop

kadpegpu coujanbHoi peabiniTauii Ta coujanbHoi negaroriku KUiBCbKOro HallioHanbHOroO yHiBepcuteTy iMeHi Tapaca
LLeByenka (KuiB, YkpaiHa).

3acTynHuk ronoBHoro pepaktopa: TopsHMK IHHa IBaHiBHa - JOKTOP MEAMYHMX Hayk, CTapLuMii HaykoBWW

CniBpOBITHWK, NPOBIAHWI HaykoBWIA CniBPOBITHMK NabopaTopii BipycHuX iHdekLiln [lepxaBHoi ycTaHoBw «IHCTUTYT Mikpobionorii Ta
imyHonorii imeHi |.I. MeyHukoBa HaujioHanbHoOi akageMmii MeguyHux Hayk YkpaiHuy (Xapkis, Ykpaita);

3actynHuk ronosHoro pegaktopa: Ciganiy IpuHa lleoHigiBHa — fokTop nefaroriyHmx Hayk, npodecop, 3asigysay

kadpeapw negarorikv, agMiHICTPYBaHHS | cnewjianbHOT 0CBITU HaBYanbHO-HAYKOBOTO IHCTUTYTY MeHeXMeHTY Ta ncuxonorii 3BO
«YHiBepcuteT MeHemxmeHTy ocsiTuy HAMH Ykpainu (Kuis, YkpaiHa);

3acTynHuk ronoBHoro pegaktopa: XXykoBcbkuin Bacunb MukonaiioBuy — gokTop negaroriyHux Hayk, npodgecop,

npodpecop kadeapu aHrnincsLkoi MoBM HavjioHanbHoro yHiBepcutety "Octpo3bka akagemis” (PiBHe, YkpaiHa).

PedakujiliHa konegzis:

babosa Ipuna KocTAHTHHIBHA - JOKTOp MEIMYHMX Hayk, npodecop, mpodecop kadempu aepexrosorii Ta ¢ismunoi peaGinitanii, /I3 "IliBaeHHOyKpaiHChKHIl HalliOHANbHMI
nenaroriunuit ynisepeutet imeni K.JI. Yimuncskoro" (Oneca, Ykpaina)

babuyx Osena ['puropiiBHa — KaHAMZAT [CHXOJIOTIYHUX HAyK, JOLEHT, 3aBinxyBad kadenpu cimeiiHol Ta crewianbHOi megaroriku i mcuxoiorii JlepxaBHoro 3axiamy
«ITiBAEHHOYKpaTHChKMI HalliOHANBHUIT Mefaroriunuii yrisepeutet imeri K.JI. Yumucskoro» (Oneca, Ykpaina)

baxos IBan CrenanoBu4 — JOKTOP MEAroriYHUX Hayk, mpodecop, 3aBigyBau kadeapu iHosemHoi dinosorii Ta nepexiany MikperionaabHoT akageMii ynpasiiiHHs I€PCOHANIOM
(Kuis, Ykpaina)

banaxtap Karepuna CepriiBHa - 3100yBau cTynens goktopa dinocodii (PhD) 3a cneniansHictio 053. TIcuxounorisi, crapiuii Buknaaad kadeapu iHozemuux MoB B HartioHamsHOMY
ynisepcuteri iM. O. O. Boromonsits (KuiB, Yikpaina)

baprenesa Ipuna OnekcanapiBHa - KaHAHIAT NEIArOriYHUX HAayK, JOLEHT, JOLeHT Kadeapu nexaroriku JlepxasHoro 3akinany «[liBreHHOyKpaiHChKUIA HALIOHAIBHI I eAArorigHuit
yuiBepcurer imeni K.JI. Yumucskoro» (Ozneca, Ykpaina)

Binsxoschka Onbra OpecTiBHa — JIOKTOP MeJarorivHyux Hayk, npodecop kadeapy 3aranbHOT NMearoriki Ta neaaroriki BUIIOi mKkoiu JIbBiBCHKOTO HAIlIOHATBHOTO YHIBEPCHTETY
imMeni IBana ®panka (M. JIbBiB, YkpaiHa)

Baysiok Crenan HectepoBud - 1OKTOp Meau4HUX Hayk, mpodecop, 3aciyxeHuil aisu Hayku 1 TexHikn YKpainu,nodecHui akagemik HarionansHol akazemii nefarorivHux Hayk
Vkpainu , 3aBinxyBau kadeapu dizionorii 3 ocHoBamu GioeTnku Ta 6iobe3nekn TepHOMINBCHKOTO HAIIOHATLHOTO MEIMYHOTO yHiBepcuTeTy iMeni .51 Topbauercbkoro Ykpainn
(TepHomine, Ykpaina)

Bogxk Bikropis MukonaiBHa - KaHIUAaT €KOHOMIYHUX HayK, JoLeHT kadeapu exoHoMiku [epsxasuoro yHiBepcurery iM. Cranicinasa Craurina B ITini (m. Ilina, ITonbiga)
I'BosxbmkeBiy CuiibBis — KaHauaaT Hayk, JlepxkaBHa npodeciiina Buuia mkona im. SIky6a 3 ITapammky B I'oxkysi-Benukononscskomy (ITosbiia)

T'ermanenko Jlonmuna MukosnaiBHa - CTapiia BUK/Iaauka Kadepy MpUpoIHHY0-MaTeMaTHIHOT OCBITH i TeXHOJIOTIi [HCTUTYTY micnsumIoMHoi ocBiTi KuiBchkoro cronmysoro
yHiBepcutety iMeni bopuca I'pinuenka (Kuis, Ykpaina)
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Tonosau Haranis BacuiBHa — KaHIMJAT TEJaroriyHuX HayK, JOLEHT, IONUEHT Kad)eipy ynpaBiliHHS NEPCOHANOM Ta eKOHOMIKH Tpaili MibkperioHanbHo1 akaieMii yrpapiiHHs
nepconaniom (Kuis, Ykpaina)

I'peuanosceka Onena BonoaumupiBaa — JOKTOp meaarorivHux Hayk, npodecop xadeapu ¢inocodii Ta rymanirapaux Hayk BiHHMIBKOTO HAIIOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY
(Binnmus, Yxpaina)

T'ym3b Haranist IBaniBHa - TOKTOp (papMalieBTHIHHIX HayK, mpodecop, an'tokt kadeapu dpapmarii i ekonoridnoi Ximii OMoabChKOro yHIBEpPCUTETY, TOLEHT KadeapH TEXHOIO i KB
Ta Giopapmantii JIbBIBCHKOr0 HAlliOHANTBHOTO MEIMYHOrO yHiBepcuteTy iMeni Janmna Famunpkoro (JIBiB, YkpaiHa)

TI'ymennukoBa Tamapa PymonbdiBHa — nokrtop nemaroriunux Hayk, npogecop, ampextop Ilpuaynaiicekoi ¢imii MikperioHansHoi akajgeMil ynpaBiiHHS IEpPCOHANOM
(Kui, Vkpaina)

Jepcryranoa Harans BikTopiBHa - KaHIMZAT MeJaroridyHuX HayK, NOLEHT KadeIpu OCBITH Ta yNpaBiliHHA HaBYalbHHM 3aK1aloM KilacH4HOTO NPHBAaTHOTO YHIiBEpPCHTETY
(3amopixokst, Ykpaina)

Jlonrosa Onena MukonaiBHa - KaHIMIAT NCHXONOTYHUX HAYK, TOLEHT, IOUEHT Kadeapu asiamiitHoi neuxosnorii Harionanssoro apiauiiinoro ynisepcurery (Kuil
XKypasnboa Jlapuca ITerpiBHa — JOKTOp NMCHXOJIOTYHAX HAYK, mpodecop, 3aBinyBad kadenpu neuxonorii ITonickkoro HamioHansHoro yHisepeurery (JKutomup, Ykpaina)
3asukiBcbka Okcana BacuiBHa - KaHIMJIAT €KOHOMIYHMX HAyK, NOLEHT Kadenpu (iHaHCIB Ta eKOHOMiuHoOi Oesnexn HauioHabHOro yHiBEpCHTETY BOJHOTO rOCIOJApCTBA Ta
npupojokopuctyBanns (Pisne, Ykpaina)

ImkueBcbka Jlecs AnaToniiBHA — KaHIMJAT MCHUXONOTIMHMX HAyK, MOLEHT, JOLEHT Kadempu mcuxonorii Ta ocoOHCTiCHOro po3Butky HaBuanbHO-HAayKOBOTO IHCTHUTYTY
MeHeUKMeHTy Ta ricuxonorii JI3BO «YHiBepeurer MeHepkMeHTy ocBiti» HAITH Vipainu (KuiB, Ykpaina)

T4anceka Onena MuxaiiiBHa - KaHIHAAT TICHXOJIOTIYHAX HAYK, JOLEHT, IONEHT KadenpH apiamiinoi ncuxosnorii HaionansHoro asianiiinoro ynisepcutery (Kuis, Ykpaina)
Kapnam Okcana JIioGomMupiBHa, KaHAMAAT KOHOMIYHMX HAyK, JOLEHT KadeapH KOMIT'IOTEPHHX TEXHOINOTii Ta eKkoHoMiuHOi kibepHeTnkn HaBuambHO-HayKOBOTO iHCTHUTYT
ABTOMATUKH, KiOEPHETHKH Ta 0OUMCITIOBAILHOIT TeXHikM HallioHaIbHOro yHIBEPCHTETY BOJAHOTO TOCIOAAPCTBA Ta IPHPOJOKOPUCTyBaHHs (M. PiBHe, Ykpaina)

Kimnmye Tepesa MukonaiBHa - KaHIMIAT INeJaroriyHnX HayK, CTapuMii BHKIazad Kadenapu comionorii Ta comiaasHoi poGotn HamioHansHoro yHiBepcutery "JIbBiBChKa
HoJTiTeXHika", 3aBiyBa4 CHXIBCHKOTO BiJUIUICHHS JGHHOTO A0rsiay JIbBIBCBKOro MiChKOTO HEHTpY comianbHux nociyr "/lxepeno" (JIbBis, Ykpaina)

Kosanenko Onena MuxaiiniBHa - KaHIMIAT NEIAroriyHUX HayK, NPOBiXHUI HayKOBMil CHIBPOOITHHK Bimainy mpodinsHoro HaBuauus Inctutyry nemaroriku HAITH Vkpainn
(Kuis, Ykpaina)

Kopasb I'anina MukonaiBHa - JOKTOp MeIMYHHX HayK, npodecop, 3aBinyBau kadenpn Mikpobioorii, Bipycosorii, eminemiosnorii 3 kypcoM iHpeKuifHNX XBOpoO Y3KIrOpoIchKoro
HallioHaNBHOTO yHiBepcuTeTy (Ykropos, Yipaina)

Kosambuyk Amnna CepriiBaa - 3100yBau crymens jgokropa ¢inocodii (PhD) 3a crnemianenictio 053 Ilcuxonoris HaBuanbHO-HayKOBOro IHCTUTYTY MEHEUKMEHTY Ta
ncuxonorii JI3BO «YuiBepeuter Menewkmenty ocsiti» HAITH Ykpainn (Kuis, Ykpaina)

Kopunnpuyk Heonina IBaHiBHA — KaHIMAAT MEIMYHUX HAyK, JOIEHT KadeapH Teparii Ta ciMeiiHOi MeMIMHN TepHONiIbChKOT0 HAIliOHATBHOTO MEIMYHOTO YHIBEPCHTETY iMeHi
I.51.Top6aueBcekoro MO3 Vkpainu (Tepromnins, Yipaina)

Kopuienko Iletpo CeprilioBud - IOKTOp IOPMAMYHMX HAYK, JOLEHT, aJ[BOKAT, 3aCTYMHMK MEPUIOTO MPOPEKTOpa 1Mo poboTi 3 kosiemkamu, mpodecop kadeapu dinocodii Ta
cowianbHO-TyMaHiTapHuX aucuumiin HanionansHoi akagemii cratuctuky, o6iky ta aymury (Kuis, Ykpaina)

KpaBuyk Bosogumup MukonaiioBid, AOKTOP HOPHAMYHHMX HAyK, AOLEHT, MOLEHT KadeapH KOHCTHTYIIHHOTO, aAMiHICTpaTHBHOTO Ta MDKHApOAHOTO mpaBa BomuHCBKOTO
HalliOHaILHOTO YHiBepcuTeTy iMeHi Jleci Ykpainkn (JIyusk, Yipaina)

KpaBuyk Jlronmuia CrenaHiBHa - KaHAMAAT NEJaroriYHUX HayK, DOLEHT, npodecop kadenpu Qizuunoi Tepamii, eprorepanii, (pisH4HOT KyJIbTYpH i criopTy XMeIbHHIBKOTO
IHCTHTYTY COLaJIBHUX TeXHOJOrii YHiBepcuTeTy «YKpaiHa», 3aBimyBau kademporo ¢isuuHoi Tepamii, eprorepanii, GisndHOT KynbTypH i cropTy XMeNbHHIBKOIO iHCTHTYT
COLIaTBHUX TeXHONOTIH YHiBepcuTeT «YKpaina» (XMenpHUIbKUH, YKpaiHa)

Kpaitunk I'puropiit CepriiioBnd - kaHuIaT 10pPUINYHIX HAYK, TOLEHT, JOHEHT JXHTOMHPCHKOTO IepKaBHOTO yHiBepcHTeTy iMeHi IBana ®panka (Kutomup, Yipaina)

JleBkoB AHatoutiii AHaTOIOBHY - KaHMAT MEIMYHNX HayK, JoueHT kadeapu disnyHoi Tepamii Ta eprotepanii HauionansHoro yHiBepcutery «IloiTaBcbka moJiiTexHika iMeHi
TOpist Konapariokay (IToxnrasa, Ykpaina)

Jliroupxuit Anarosniit OnekciioBHy — JOKTOP MearoriyHux Hayk, npodecop (Kuis, Ykpaina)

Jlucenko JIMHTpO AHADifOBMY - KaHAMIAT MEIMYHHX HAyK, NOLEHT Kadeapu BHYTpimHbOI MeauuuHH Ne2 BiHHMIBKOrO HAliOHAJIBHOTO MEIMYHOTO YHIBEPCHTETY
(Binnuus, Yipaina)

JInu (Hasapyk) Oxcana MukonaiBHa - IOKTOp MCHXONOTIYHUX HAYK, JOIEHT, YICH-KOPECTIOHICHT YKpaiHChKOT akajeMii akMeonorii, uneH rpomazckkoi crimkn «Harionansna
TICHXOJIOTYHa acoliallis», TOUEHT Kadenpu asianiiinoi ncuxosorii HanionansHoro asianitinoro ynisepcutery (Kuis, Yxpaina)

Maxkapenko Onekcanap MHKoIaifoBUY — JOKTOp MEIMYHHX Hayk, mpodecop, akazemik MixHaponHoi akazeMii ocBiTH Ta Hayku, npodecop KaenpH 3aralbHOMEIHMYHHX
JuenuIuTie MibkperionansHoi akaneMii ynpasiinns nepconanom (Kuis, Ykpaina)

Maneues JIMutpo BanepiiioBud kanamaaT MeQMUHMX HayK, 3aBimyBau maGopatopii iMyHosorii i mMonekynspwoi Giosorii HarionamsHOTO MeIMYHOTO yHIBEpCHTETY iMeHi
0.0. boromosis (Kuis, Yipaina)

MapyuieBa Onekcanpa AHaTOIIIBHA - JOKTOP HayK 3 JeP)KaBHOTO YIPaBIiHH, JOLEHT, 3aBifyBad Kadeapu my0aidHoro ynpasiinss Ta inpopmaiiitnoro menekmenty [IBH3
Vuisepcuter Hositnix Texnomnoriit (M. Knis, Ykpaina)

Meneruk Bonmogumup CrenmaHoBHY — JIOKTOp MEAMYHHX Hayk, npodecop kadeapu nesponorii HamiowansHoro memmunoro yuisepcutery imeni O.0. Boromonbls, nekan
MeuyHoro Qakynbrery Nel (Kuis, Yipaina)

Mirenpko bornan OpectoBud — KaHIMAAT MEIMYHMX HAYK, JIOLEHT Kadenpu Teparii Ta ciMeliHol MeaHUMHN TepHOMIbCKOTO HAlliOHATIBHOTO MEINYHOTO YHIBEPCHTETY iMeHi
I.51.Top6auescekoro MO3 Ykpaiun (Teprorins, Ykpaina)

Mirensko Jlrogmuna MuxaiiniBHa — KaHAHAAT MEINYHUX HAyK, TOUEHT Kadeapu BHYTpimHboi Meaniuan No2 TepHOMIbCHKOTO HAIOHATBHOTO MEANYHOTO YHIBEPCUTETY iMEHi
1.51. TopbaueBcbkoro MO3 VYkpaiuu (TepHorinb, Yikpaina)

Minensebkuii Cepriii Jlroasurosuy — npogecop, Akanemik, [Ipesunent Perionansuoi Axazemii Menemkmenty (Kasaxcran)

Mixanbchkuii Tomanr — NOKTOp Hayk, IOLEHT Kadepyu reorpadii perionansHoro po3sutky I'nancekoro yHisepeurery (ITosbia)

Mupropozn-KaprioBa Banepis BanepiiBHa - KaHmmaaT IOpHAMYHAX HayK, 3aCTYNHHK JIMPEKTOpa 3 HAyKOBOi POGOTH, cTapmmii BuKmazad Kadeapn aaMiHiCTpaTHBHOTO,
TOCIOAPCHKOrO MpaBa Ta (iHaHCcoBO-eKoHOMIuHOI Ge3nekn CymcbKoro gepskaBHoro ynisepeutery (Cymu, Ykpaina)

Mouanos [Opiii OnexcaHApOBHY - JOKTOP MEIMYHMX Hayk, mpodecop, mpodecop kadeapu Xipypriunoi cromarosiorii Ta wiiniunmx jucuumiin JIBH3 «Yxropoacskuit
HarioHaTbHIIT yHiBepcHTeT (YKropos, Yikpaina)

Hikysbue Mukosia OneKcaHpoBiy — J0KTOp G0roCIOBCbKUX HayK, KaHauaar Gpitocopehkux Hayk, npodecop, rouent kadepu dinocodii HY «OMAy» (Ozneca, Onecbka obiacts, Ykpaita)
Ouiiinnk Ceitnana BanentuHiBHa - Kanauaar GapMaleBTHYHHX HAYK, JOLEHT, TOLEHT Kadeapu anTedHoi TeXHouorii ki HaiionanbHOro (papManeBTHIHOTO yHIBEPCHTETY
IMomutkin Exyapn OnekcanapoBuy — IOKTOP MCHXOJIOTIYHUX HAyK, TTPodecop, MPOBiHAI HAYKOBHIT CMIIBPOOITHHK IHCTHTYTY Te/1aroriyHoT OCBITH i OCBiTH 0poCTHX iMeHi [BaHa
3s3tona HATTH Ykpainn (Kuis, Ykpaina)

Tlomutkina Jlro6oB BiraniiBa — JOKTOp NCHXOJIONYHKX HAYK, IIpodecop, 3aBiayBay kadeapy asiawiitnoi ncuxosorii HanijonansHoro asiauiiinoro ynisepcurery (Kuis, Ykpaina)
Tlonens Okcana BacuiiiBHa - KaHIMJAT MEJArorivyHUX HayK, ZOUEHT Kadeapu ykpaiHCbkoi Ta iHo3eMHOI (iosorii OechbKoro HaLiOHAIBHOTO TEXHOJIONYHOTO YHIBEPCHTETY
(Oneca, Yipaina)

TIpuxoapkina Haraiis OnekciiBHa - JOKTOp NeJaroriyHuxX Hayk, npodecop kadelpy nexaroriku, aaMiHicTpyBaHHs i creuiaibHoi ocBitH HaByaibHO-HAYKOBOTO iHCTHUTYTY
Mene/KMenTy Ta rcuxostorii JI3BO «YuiBepeuter menemxmenty ocsiti» HAITH Ykpaiun (Kuis, Yipaina)

ITpokod‘eBa Mapuna OnekcaHnpiBHa — KaHIMJAT MEJaroTiyHUX HayK, JOLCHT, TOLUEHT Kadeapw iHo3eMHOI (imosorii dakymbTeTy JNHIBICTHKM Ta COMiaNbHMX KOMYHiKalii
HamtionaneHoro asiartiiinoro ynisepcueryt (Kuis, Ykpaina)

Cupuuk SIpocnas - goueHT kadeapu anrpornosorii Bpowascskoro ynisepeutery (Bpoiuias, ITonbiua)

Tpywkina Haraiis BanepiiBua - KanamaaT eKOHOMIYHUX HayK, WICH-KOPECHOHIACHT AKajeMii eKOHOMIYHHX HayK YKpaiuu, AilicHuii wieH L{eHTpy yKpaiHChbKO-€BPONEHCHKOro
HAYKOBOTO CIIBPOOITHUIITBA, CTAPIIMK HAYKOBUH CIIBPOOITHUK BiUTiTy MPOGIEM PErylsTOPHOT MOJITHKHM Ta PO3BUTKY MiANPHEMHHITBA, [HCTUTYT CKOHOMIKM MPOMHCIOBOCTI
HAH VYkpainu (Kuis, Ykpaina)

Typuunosa I'anna BosogumupiBHa — KaHAMAAT NEAaroriyHUX HAayK, IOLEHT, AeKaH (akylIbTeTy NpupoAHnd0-reorpadiunoi ocBiry Ta exoorii HanioHaIbHOTO Mefaroriqaaoro
yHiBepcutety iMeni M.II. [lparomanosa (Kuis, Ykpaina)
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A QUALITATIVE APPROACH TO MASTERING ULTRASOUND
DIAGNOSTICS IN EMERGENCIES. FAST-PROTOCOL

Abstract. Modern medicine requires highly qualified specialists to provide
emergency medical care quickly and effectively. One of the key elements of such
care is ultrasound examination according to the FAST protocol. The purpose of the
study was to highlight the effectiveness of using modern simulation technologies to
train medical workers in performing the FAST protocol.

An integrated approach was used, which included: the SonoMan simulator:
This simulator allowed one to master various pathological changes, including
pathologies that occur in trauma. Real ultrasound machine: Provided the opportunity
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to practice skills on real equipment. Training manual: Contains a detailed description
of the FAST and eFAST protocols, anatomical landmarks, and scanning algorithms.
Anatomage anatomical table: Allowed to study in detail the anatomical structures
necessary for performing the FAST protocol.

The authors consider this approach to be highly effective for teaching the
FAST protocol. Simulation technologies are an effective tool for training medical
workers in performing the FAST protocol. The use of an integrated approach that
combines simulation with real clinical cases allows achieving a high level of
specialist training.

Prospects for further research: Additional research is needed to determine the
optimal duration and intensity of simulation training, as well as to assess the long-
term effects of such training.

Practical significance: The results of the study can be used to develop effective
FAST protocol training programs, which will improve the quality of emergency
medical care.

Keywords: sonography, ultrasound diagnostics, emergency conditions,
internal bleeding, simulation medicine, FAST.
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AKICHUM MIIXIJ] B OTAHYBAHHI YJIBTPA3BYKOBOI
JIAT'HOCTHUKMU ITPU HEBIAKJIA/THUX CTAHAX. FAST-
ITPOTOKOJI

AHoranisa. CydacHa MenuiimHa nmoTpedye BUCOKOKBaNi(hiKOBaHUX (DaxiBIIiB,
3MIaTHUX MIBUAKO Ta €(EKTHBHO HAJaBaTH HEBIAKIATHY MEIAWYHY JOIOMOTY.
OAHUM 3 KIIFOUOBUX €JEMEHTIB TAKOI JOIIOMOTH € YJIbTPa3BYKOBE JOCIIKEHHS 3a
nporokoioM FAST. Mera gocimipkeHHsl moJisiraja y BUCBITIEHHI €(EKTUBHOCTI
BUKOPHCTAHHSA CYYaCHUX CHUMYJIIIHHAX TEXHOJOTIM IS HaBYAHHS MEIMYHUX
MpaliBHUKIB HaBU4YKaM BUKOHaHHS FAST-mpotokoity.

byno BukopucraHo I1HTErpOBaHMM WIAXiA, 1O BKIOYaB: CHMYISTOP
SonoMan. Ile#i cumynsTop M03BOJIMB OMAaHYBAaTH PI3HI MATOJIOTIYHI 3MIHH,
BKJIIOYAIOYM Takl TMATOJIOTii, IO 3yCTPiUalOThCs NpU TpaBMax. PeanbHuit
yJIBTPA3BYKOBUH arapar, sikuid 3a0e3rnedye MOXIJIMBICT BiJIIPAIIOBAaHHS HABUYOK
Ha peaibHOMYy oOianHaHHi. HaB4anbHUil MOCIOHUK, IO MICTUTh JIETaJIbHUN OMHC
nporokony FAST ta eFAST, anaToOMiYHUX OpPIEHTUPIB Ta AIITOPUTMIB CKAaHYBaHHS.
AHaTtoMIyHUHM CTLT Anatomage, sSIKMil JTO3BOJISIE JIETaJbHO BUBYUTH aHATOMIYHI
CTPYKTYpH, HE0OX11H1 151 BUKOHaHHA FAST-nipoTokoiny.

Takuil miaxiag BBa)Xa€ThCSd aBTOPAMHM BUCOKO €(EKTUBHUM i1 HABUAHHS
nporokony FAST. CumynsuiiiHi TE€XHOJOTIi € epEeKTUBHUM IHCTPYMEHTOM [JIst
OMaHyBaHHS MEIUYHMMH MpalliBHUKAMH HaBUYOK BUKOHaHHA FAST-mportokomy.
3acTOCyBaHHS I1HTETPOBAHOTO MIAXOAY, IO MOEIAHYE CUMYIISIIIO 3 PEAbHUMHU
KJIIIHIYHUMU KeiicaMHU, TO3BOJISE TOCSATTH BUCOKOTO PiBHS MiATOTOBKH (DaxiBIliB.

[TepcriekTHBY TOAAQNBINIHMX JOCTIIKEHb: HEOOXITHO IPOBECTH JOJATKOBI
JOCIIJKEHHSI 11 BU3HAUEHHS ONTHMAJIbHOI TPUBAJIOCTI Ta 1HTEHCHUBHOCTI
CUMYJIAIIIHOTO HAaBYaHHS, a TAKOX JIJISl OLIIHKU JOBTOCTPOKOBHX €(PEKTIB TaKOTO
HaBYaHHS.

[IpakTUyHa 3HAYMMICTB: PE3yJIbTaTH JOCIHIKEHHS MOXYTh OYyTH BUKOPHC-
TaHi Ui po3poOKku e(EeKTUBHUX mporpaM HaBuaHHs mporTokony FAST, mo
JT03BOJIUTH MIIBUIIUTH SKICTh HAJaHHS HEBIKIIATHOT MEIMYHOT JOTIOMOTH.

KuarwuoBi cioBa: conorpadisi, ynbTpa3ByKoBa J1arHOCTHKA, HEBIIKIIAIHI
CTaHU, BHYTPIILIHA KPOBOTeUa, CUMYJIsiiiiHa MeauirHa, FAST.

Problem statement. Modern medicine is characterized by the rapid
development of technologies, among which ultrasound diagnostics (sonography)
occupies a leading place. [1-5]. Due to its high accuracy, safety and non-
invasiveness, ultrasound has become an indispensable diagnostic tool in many areas
of medicine. Significant improvements in image quality and resolution parameters
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In recent years have significantly increased the accuracy of the method and allow
detecting pathologies at the earliest stages, assessing the condition of internal organs
and monitoring the effectiveness of treatment. Innovative developments, such as 3D
and 4D visualization, expand the capabilities of ultrasound examinations, making
them even more informative [6-8].

Fighting continues in Ukraine, causing a significant number of injuries among
the military and civilian population. In these conditions, it is extremely important to
increase the level of training of medical personnel for rapid diagnosis and emergency
care [14]. Therefore, ultrasound diagnostic methods used in emergency situations,
including the evacuation of the wounded, have become highly relevant in our time.
One of the key skills is the use of the FAST (Focused Assessment with Sonography
in Trauma) protocol, which is one of the most effective tools in this field [11, 12].

Due to its speed, it is often used in emergency care to make decisions about
further treatment, allows you to quickly assess the extent of damage and detect
internal bleeding in injured patients. [13]. FAST is especially valuable in critical
situations, when every second counts, ensuring minimal delay between diagnosis
and care. This not only reduces the time between diagnosis and treatment, but also
significantly increases the chances of survival of the casualties. It is in these cases
that the accuracy of the diagnosis is critically important, because there is no time to
check the data. This accuracy depends not only on the qualities of the device used,
but also, above all, on the degree of qualification and experience of the doctor using
it. Therefore, approaches to training specialists and training methods must develop
in parallel with the method of ultrasound diagnostics itself and meet the challenges
of the time.

From these points of view, simulation methods used to train doctors in
emergency situations, both in civilians [9] and in the military [10], deserve special
attention. Intensive training of doctors in the use of the FAST protocol should
become an integral part of their training, in particular for work in combat zones. In
these conditions, the FAST protocol has become an important element of
diagnostics, especially at the stage of evacuation using portable ultrasound devices.
However, high-quality training of specialists for the implementation of this protocol
requires specific training methods.

Many FAST-training courses involve short hands-on sessions where students
practice the technique on each other. However, this approach has limitations as it
does not allow participants to gain experience in identifying pathological changes
that are typical of real clinical cases.

Analysis of recent research and activities. Recent studies and publications
indicate the need to improve training methods for the FAST protocol. In particular,
training on healthy students limits the ability to diagnose pathological changes such
as internal bleeding, free fluid in cavities, or organ damage.
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Studies highlight the following aspects:

1. Lack of practicality of traditional training methods. For example, training
on models without pathologies can give physicians false confidence in their own
diagnostic skills, as they are not exposed to complex clinical scenarios (Kameda et al.,
2022).

2. Use of simulation technologies. The use of simulators that can simulate real
pathological conditions provides better training for healthcare professionals
(Bernhardt et al., 2024).

3. Clinical experience. Participation in training programs involving real
patients or recorded ultrasound examinations of pathologies allows healthcare
professionals to better recognize critical conditions (Recker et al., 2024).

However, issues remain regarding the standardization of training programs
and access to simulation equipment.

The purpose of the article is to show the role of simulation techniques in
increasing the effectiveness of training medical professionals in the FAST protocol
with a possible look into the future impact of these techniques on the quality of
emergency care.

Presentation of the main material. The Department of Simulation Medical
Technologies of ONMedU uses a special simulation mannequin SonoMan, equipped
with a FAST module, which demonstrates various pathologies, especially those
characteristics of internal bleeding.

To ensure maximum realism of the educational process, in addition to
simulated ultrasound equipment, a real ultrasound device is also involved in the
educational process, which allows candidates to practice research skills and see a
“live” picture.

In addition, the department developed a training manual (textbook):
"SIMULATION TRAINING. SONOGRAMMY IN EMERGENCIES: eFAST-
PROTOCOL" edited by Prof. V.H. Marichereda.

The department uses a multimodal approach to studying emergencies, which
involves the use of both high-tech simulators (SonoMan) and traditional teaching
methods (real ultrasound, specially designed training manual). This approach allows
creating optimal conditions for students and trainee doctors to master the ABCDE
algorithm and the skills of its practical application.

Simulator SonoMan® Diagnostic Ultrasound Simulator and SonoSkin®
Ultrasound Diagnostic Wearable for FAST and eFAST Training Package.

SonoMan is an affordable diagnostic ultrasound training platform designed
for physicians to become proficient in the use of trauma, and emergency/bedside
ultrasound in evaluating critically ill patients, allowing instructors to mimic a variety
of pathologies in emergent or critical care settings.

SonoSkin is a wearable, diagnostic ultrasound platform that’s easily added to
virtually any training scenario for FAST and eFAST exam learning. SonoSkin can
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be worn on a standardized patient, on TraumaMan, or your patient simulator.
(Picture 1)

The mannequin allows students to repeat scans until they have mastered the
skill at the proper level.

Picture 1. SonoMan® Diagnostic Ultrasound Simulator and SonoSkin®
Ultrasound Diagnostic Wearable for FAST and eFAST Training Package

Scan points in the FAST protocol (Picture 2)

The FAST protocol includes the following examinations:

() Search for free fluid in the pericardium (6)

1 Search for free fluid in the right upper quadrant. Hepatorenal pouch
(Morison's pouch) (1).

(] Search for free fluid in the left upper quadrant. Perisplenic space
(splenorenal pouch) (3).

[ Search for free fluid in the pelvic cavity. Douglas pouch. Rectovesical
pouch (5).

The extended eFAST protocol (Picture 2) includes an assessment of not only
the abdomen and pericardium, but also answers the following questions:

1. Is there blood in the pleural cavity? (2, 4).

2. Does the victim have a pneumothorax? (7, 8).

In addition, eFAST helps to more accurately identify possible changes:

* traumatic asystolic state (cardiac arrest as a result of trauma);

» pericardial tamponade (accumulation of fluid in the pericardial cavity).
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Picture 2. Standard examination points for FAST and eFAST protocols

Example of ultrasound scans on the SonoMan Mannequin when
searching for free fluid in the pericardium:

The study begins with the maximum scanning depth (20—24 cm) in order to
obtain an initial image of all four chambers of the heart, the anterior and posterior
walls of the pericardium using “slides” and “shifts” of the transducer (Picture 3).

»*Right

\ , " Ventricle
Right
= Atrium Left
\ > Ventricle
Diaphragm - P /

Atrium

-~

Picture 3. SonoMan. Initial image of all four chambers of the heart.

With a positive result, an anechoic space between the heart and the
hyperechoic pericardium will be visualized as a result of the separation of the
pericardial sheets by blood that spills out during heart ruptures (Picture 4).
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Picture 4. SonoMan - Presence of free fluid in the pericardium.
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To ensure a comprehensive approach to learning, the department has
developed an interactive video using the Anatomage anatomical table, which
complements traditional teaching methods. Using a QR code, students can get free
access to this video material, allowing them to deepen their knowledge of anatomy
and prepare for practical classes:

DEER

The study of the FAST protocol was implemented in the thematic
improvement courses for doctors "First aid in emergencies”. 112 doctors underwent
training.

The training of doctors took place using the Advanced Trauma Life Support
and Advanced Cardiopulmonary Life Support protocols as an example. To study the
effectiveness of the implemented methods, we used a comprehensive scenario for
doctors before and after the course, which was assessed using a standardized
checklist.

Doctors were divided into 2 groups: the first group included those who studied
the FAST protocol using interactive simulations with the corresponding pathology,
using real clinical cases and a prepared manual (59 people); the second group
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included doctors who had previously studied the FAST protocol using real clinical
cases and a prepared manual, but without using interactive simulations with the
corresponding pathology (53 people).

The results of the study showed that doctors in the first group, when going
through the final scenario, which included the need to use the FAST protocol,
received scores on checklists that were 14.6% (p<0.05) better than doctors in the
second group.

Conclusions.

The use of ultrasound and the SonoMan simulation mannequin together with
the training manual is an important stage in improving the training of the FAST
protocol. Due to the possibility of imitating real pathological conditions, cadets
receive a unique experience that cannot be provided with traditional training on
healthy people. This contributes to increasing the level of clinical training, which is
especially relevant in modern conditions of emergency medicine.

In light of the above, the authors recommend supplementing FAST courses
with interactive simulations with the appropriate pathology, the use of real clinical
cases and practical classes using prepared manuals.

The department plans to expand the use of simulation equipment for different
categories of applicants, as well as integrate new modules for training doctors in the
field of other emergency conditions. Realism, convenience and efficiency of training
on simulators are the key to ensuring a high level of medical care.
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