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YK 614.841.2
MMPOBJIEMATHUKA OXOPOHM JIICIB BI/I HOXEXK

®onrauain Biaaguciaas MukoJaioBu4
CryneHnt

[Tonicbkuii HalIOHAJILHUIM YHIBEPCUTET,
M. JKuromup, Ykpaina

HaykoBuii kepiBHUK

Kurosa OJiena IlerpiBHa

pod., 1.0.H.

AnToTamia: JlicoBi MOXexXl 3alMIIAIOTBECA  BAaroMoOK  €KOJIOTTYHOIO
Mpo0JIEeMOI0 HE TIILKA HA TepUTOpii YKpaiHu, ane i 3a OCTaHHI JACCATUPIUYS BUIILIA
Ha piBeHb TNoOanbHUX. He3Bakaroun Ha 3ax0/1M HaIpaBJeHI Ha OXOPOHY JICY BiJ
MOXKEXK, 1X KUIBKICTh TUIBKH 3pPOCTA€ IIO 1 3yMOBIIOE€ HEOOXIAHICTH MOAAIBIIOTO
T1IBUIIIEHHS piBHSA MPOTHUIIOKEKHOTO 3aXUCTY Ta BJIOCKOHAJICHHS
OpraHizalifHO-MPOPUIAKTUYHUX, JICIBHUYMX 1 MPOTUIIOXKEKHUX 3aXOJIB 3aaiis
3armo0iraHHs JIICOBHUX MOXEXK, iX TaCIHHS Ta MICIIs MOXKEXKHY peadiliTallio JIiciB.

Kuarouosi ciaoBa: Jlicu, micoBa ToOXKeka, OXOpOHA JICy, JICOBa OXOpPOHA,

MOXKEXKHE HeOe3meka.

J1o OCHOBHUX 3aXOAiB IIOAO MIJBUILEHHS MPOIYKTUBHOCTI JIICIB € iX OXOpOHa
Bil mnoxex. [lonpu mMiABUILEHHS TPOTUIOXKEKHOTO 3aXUCTY 1 BIOCKOHAJICHHS
MOXKE)KHOI OXOPOHU JICIB, HA TepuTOopii YKpaiHu mopiyHo BuHHKae Mmaibke 4000
micoBux noxex Ha 1ol 3000 ra [4]. OxopoHa JiciB BKIIIOYAa€E B ceOe psii 3aX0/liB
HaIpaBJICHUX HAa BUKOHAHHS MOHITOPUHTY, MOMEPEIKEHHIO, O00OPOTHO1 Ta YCyHEHHIO
HACHIAKIB Mmoxex. [obanbHI 3MIHM KIIIMaTy, 30KpeMa, 3pOCTaHHS TeMIEpaTypH,

Herepen0auyyBaHUM XapaKTep OIajiiB, CYTTEBO BIUIMBAIOTh HAa I1HTEHCHUBHICTH 1
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KUTBKICTh BUHUKHEHHS JIICOBUX TIOXKEX, 1X Hachiaku [4, 8]. Ha ckoroani, 6araTo 3mix
KJIIMaTUYHO! CUCTEMH € HETUTTOBUMH ab0 Oe3mperieZIecHTHUMH, PO IO CBiAYaTh JaHi
Mixyps/i0BOi Tpynu eKCIepTiB 31 3MiHM KiiMmary [9]. 3apeecTpoBaHi 3MiHU
CTaHOBJISITh HE TIJIBKU 3arpo3y JJIS JIOACH, iX )KUTTIO Ta 3[I0pOB’I0, ajie¢ i 3HaYHUX 1
HE3BOPOTHHUX 3MIH BOJHO-OOJOTHUX YyTi/b 1 JicoBuX ekocucteMm [2]. [liaBuieHHs
TEMIIEpaTypyu MOBITPS CHpPUSIE YIIKOKEHHIO JICOBUX HACaJKeHb, CHPUUYMHEHUX
CHEeU(IKOI0 >KUTTEAISUIBHOCTI IIKITHUKIB, HETaTHBHO BIUIMBA€ Ha PICT JEpEB,
30UIBIIIEHHIO TPUBAIOCTI MOCYIIJIMBOTO TIEPIOAY, 1 K HACTIOK 3POCTAHHS MOXKEKHOT
HeOe3meku B jicax [2].

Oco06nuBy HeOe3NneKy MoA0 BUHUKHEHHS JTICOBUX IMOMXEX CTAHOBJISATH BOEHHI
i B YKpaiHi, II0 MpU3BEIHU JI0 YHUCICHHUX JIICOBHUX IIOXKEX, BHACIIJIOK SKHX
Buropino 1047 kum ° mici. ToMy BPaxOBYIOUH iCHYIOUN PH3HKH BHHHKHEHHS JTICOBHX
MOXKEXK, 3amisi 3a0e3MedyeHHs] HaJIeKHOrO PIBHS TOXKEXHOI Oe3nmeKku JICiB,
HEOOXITHUM € (opMyBaHHSI THYYKOi CHCTEMH OXOpPOHHU JICIB, CKEpPOBAaHOi Ha
yHEepeKEHHS JIICOBUX MOXKEX, MPU I[bOMY 3I1ACHIOBATH YITKI Aii 1 3aX0AMW IJIs iX
JikBigamii [3, 5].

BusiBieHHS JIICOBUX MOXKEX € HaraabHUM, 0COOMMBO HA paHHiil crafli. [lpu ix
BUHHUKHEHHI Y MOXKEXOHEOE3NMEeYHHI TepioJl, sIKUi TPUBAE, IEPEBAXKHO 3 KBITHS 10
’KOBTEHB, JIICOBA OXOpOHA 3JINCHIOE 3aXOJW IMOAO iX JIKBIAIi, y TMepeBaKHIN
O1IBIIIOCTI BUNIAKIB, 3 MiApo3aiiamMu JlepaBHOI ciy>kOM 3 HaI3BUYAMHUX CUTYyallli
VYkpainu [1]. 3rigHO MmIKaJIU OIIHKM MPUPOJHOI IMOXKEKHOI HeOe3MeKku B Jicax
VYkpainu, 10 BpaxoBy€e TUIHU JICOPOCIMHHUX YMOB, BUJOBUN CKJIaJ 1 BIK HACAI)KCHD,
KaTEeropiro 3eMeNb y TOE€IHAHHI 31 3HAYCHHSIMH KOMIUICKCHOTO TTOKA3HHUKA MOXKEKHOT
HEOE3MeKu 3a yMOB IOTOJIA, € MPUYUHOIO JJI BU3HAYCHHS PIBHS TOTOBHOCTI Ta
pexumMy poOOTH 0XOpoHHU [7].

EdexTuBHicTh TpOo(diTaKTUYHUX 3aXOJIB ISl 3amOOITaHHS JIICOBUX TTOMXKEK
3aJIKUTh BiJ] CBOE€YACHOCTI Ta pPE3yJIbTATUBHOCTI 3aXOiB, HAMpaBIICHUX Ha
palioHyBaHHS 1 MPOBEIACHHS KapTyBaHHS JIICOBHX TEPUTOPI MO MPIOPUTETHOCTI
MOXKEeXKoraciHHs; 3abe3nedyeHHs MoTped B (DIHAHCOBHX 1 MarepiadbHO-TEXHIYHUX

3acobax ISl MepecTepeKeHHs 1 TaClHHS MOXKEX; MPOTUIIOKEKHOTO O0JallTyBaHHS
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TEPUTOPIi JICHUIITB; MIABUINCHHS MPOTHIIOXKEKHOI CTIMKOCTI JIICOBUX HACaIKCHb;
JOTIOMOTY TiSUTBHOCTI 1H(GOPMAIIHUX CHUCTEM II0 BHUSBICHHIO JIICOBHX TIOXKEXK Ta
BJIOCKOHAJICHHSI ~ MPOTHUIIOKEKHOI ~ HOPMATUBHO-TIPAaBOBOT  0a3u;  3/1ACHEHHS
KOHTPOJIbOBAHUX MPO(MITAKTUYHAX BUMATIOBAHb TSI 3MEHIICHHS 3amaciB JICOBUX
TOPIOYMX MaTepialiB; MOKEKHO-TIPOPIIaKTUUHY POOOTY 3 HACETICHHSIM.

BopoTb0a 3 JICOBUMHU MOXKEXKAMH TOJIATa€E y X CBOEYACHOMY BHSIBIICHHI Ta
JiKBijalii, 0COOJMBO Ha paHHIM CTajil 13 BUKOPUCTAHHSIM KaMep CIOCTEPEKEHHS,
NaTpyJIIOBaHHS, aepOCIOCTEPEKEHb, KOCMIYHOTO MOHITOPUHTY;  OIEpaTUBHE
pearyBaHHS Ta PETYJAIII0 TOPUMOCTI JICIB; 3aKOHO/IaBUO-HOPMATHBHY 0asy IIO
IJIaHYBaHHIO Ta MOOUTI3alli MaTepilaIbHO-TEXHIYHUX, (DIHAHCOBUX PECYPCIB; TaCIHHS
JCOBUX MOXeX; 30ip, 00poOKy 1 mepenady omepaTuBHOI 1HGOpMAIlii Mpo JCOBI
MOXKEK1; 3A1MCHEHHS 00JIIKY Ta IIepeiavyy CTaTUCTUYHOI 3BITHOCTI |35, 7].

BinHoBneHHs Jicy Micisa MOXEX Mepeadavae He TUIbKM OIIHKY 30MTKIB 1
JIOBIOCTPOKOBHUX MICIIAMOXKEKHUX HACTIIKIB, ajle W 1 TUIAaHYBaHHS 3aXOJiB JUIs
3MEHIIEHHS 30WUTKIB, peadlIiTalil0 MNOCTPAXKIAIUX EKOCUCTEM, BIJIHOBIICHHS
JIepeBOCTaHIB, QJIOpH Ta PayHU.

OTO0X, Cy4acHI BUKJIUKHU TI€pe]] CUCTEMOIO OXOPOHH JICIB Bij MOXKEXK, K TO
BO€HHI i1 B YKpaiHi, rio0aibHI 3MIHM KJIiMaTy, BHUMAaraloTh JOBIOCTPOKOBOTO
CTPATETIYHOTO TUIAHYBAHHS 3aXO(IB 1 MPOBEACHHS IIJIOTO Py J1COTOCMOMAAPCHKUX,
JICOKYJABTYPHUX Ta I1HIIUX POOIT 3a[isl TMONEpPE/KEHHS BUHUKHEHHS Ta

PO3IOBCIOIKEHHS JIICOBHX TTOMXKEXK.
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VK 574
BIMCBKOBUI EKOIIU/I B YKPAIHI

CemenoBa Ouiena IBaniBHa,

KaHJIUJAT TEXHIYHUX HAYyK, TOUEHT

@®enopumuna €prenis OJiekcanapiBHa,
3100yBauKa MaricrpaTypu

Toraunncobka Ogbra BacuiiBha,

KaHAUAAT CUTbCHKOTOCIIOAAPChKUX HAYK, TOIEHT
Muxno Poman AnapiiioBu4

3100yBay OakayiaBpary

HanionanpHuil yHIBEpCUTET XapuOBUX TEXHOJIOTH
M. KuiB, Ykpaina

AHoTamia: Y crarTi po3risAaerbca MmpoOjema BIHCBKOBOTO €KOLUAY B
VYkpaiHi, IKHii BUHUKA€ BHACTIAOK 30pOMHOr0 KOH(MIIKTY Ta aKTUBHUX OOMOBUX Jii.
OnucyroTbcs MaciTaOH1 €KOJOTIYHI HACHIJIKU, 30KpeMa PyWHYBAHHS TPHUPOIHHUX
eKocucTeM, 3a0pyJHEHHS TPYHTIB, MOBITPS Ta BOAHMUX pecypciB. [limkpecmtoeTbes
BAXKJIMBICTh MIKHAPOAHOI yBaru 10 1€l mMpoOiIeMu Uil MiHIMI3alli JOBrOTPUBAIUX
30UTKIB /IS TOBKULISL Ta O10P13HOMAHITTSL.

KurouoBi ciioBa: 3a0pynHEHHS, TPUPOJIHI PECYpPCH, BiliHA, €KOLUJ, BUOYXH,

BITHOBJICHHS.

Pociiicbka arpecis Cipu4MHIIIA 3HAUHY IIKOAY 3€MEJIbHUM pecypcaMm YKpaiHu,
10 MaTUME JOBTOCTPOKOBI HACHIIKU. 3a ACSIKUMHU MiApaxyHKaMH, 3arajibHa cyMma
30MTKIB 3a MepIii ciM MicswiB BiiiHU niepeBuinye 407,3 mipa rpH. 3a iHopMalli€ro
OnepaTuBHOTO 1ITA0y, KU 3aliMaeThCcs (PiKCall€l0 €KOJOTTYHUX 3JI0YMHIB 3 OOKY
pd, 3aranbHHUIl 30MTOK, 3aBIaHUN YKpPAiHCBKOMY JOBKULIIO, OLIHIOETHCS Y TOHA]

1,35 TpsH rpusens [1].
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HaiiGinpmr  mommpeHi BUMAAKA EKOJIOTIYHOT IIKOJW BHACHIIOK BIMHU
BKJIIOYAIOTh 3aCMIYCHHS TEPUTOPIN yIaMKaMu OO€NpUIIaciB Ta pyilHyBaHb OyAiBeIb,
a TakoXX 3a0pyJHEHHsS IPYHTIB HeOe3rmeuyHHMHM pedoBHHaAMU. Pociiicbka arpecis
noctaBuia mia 3arpo3y Omu3bko 20 % TepuTopii, M0 MalTh MPHUPOJIOOXOPOHHUN
CTaTyC, 30KpeMa JIICH, BOJHO — OOJOTHI YT, 3aloOBIAHUKH Ta MPUPOAHI
eKocucTeMU. PyliHyBaHHS IMX €KOCHCTEM MOXE MPU3BECTHU JI0 MOCUJICHHS MPOIECIB
OITyCTEIFOBAHHS Ta aerpanarii 3eMEeIbHOTO donmy, 0CO0JIMBO
CUIBCBKOTOCTIOAPCHKUX YTi/b, 110 € BAXKJIMBUMHU JIJIs1 TPOIOBOJIbYOT O€3MEKU KpaiHH.

MinbiioHH TeKTapiB YKpaiHCHKUX 3€MeNb TMOCTpaXJalu Bia 3a0pyAHEHHS
Ooenpurnacamu, MmO CTAaHOBUTH CEPHO3HY 3arpo3y Ijs MPOAOBOJIBYOI Oe3MeKHu Ta
AKOCT1 BOJAHUX pecypciB. OKpiM I[bOTO, HACTIAKY 3a0py/THEHHS HETaTUBHO BIUIUHYJIH
Ha IHQPACTPYKTYpy: 3pyHHOBAHO YMCIEHHI MPOMHMCIIOBI 00'€KTH, BKIIFOUHO 3 MOHAJ
400 mignpuemctBamMu Ta Omu3bko 50 HadrTobazamu. lle crmpuumHMIIO MaciTaOHI
pPO3JMBU HA(PTONMPOAYKTIB, iX TOpIHHS, & TAKOXX BUHHUKHEHHS TOXKEX HA I1HIINX
00'ekTax, 10 pa3oM 3 BUKHUJIAMH MPOAYKTIB 3ropsiHHS J107a10 MoHaa 67 MiIbHOHIB
TOHH 3a0pY/IHIOBAJIBHUX PEUYOBHUH B atMochepy [2].

3a0pyaHioBaul TOBITPS, IO BUHUKAIOTh BHACHIAOK OOWOBHUX i, MOXYTb
MIEPEHOCUTHUCS Ha BEJIMKI BiJCTaHI, HaBITh IEPETHHAIOYM HAIIOHAIBHI KOPIOHH,
3aJIeKHO BiJ MOroHUX yMOB. Kpim TOro, BUpBH BiJ BUOYX1B, TOKCUYHI PEUOBUHU BiJl
PaKeT 1 pyX BaXKOI TEXHIKM HETaTHMBHO BIUIMBAIOTH Ha SIKICTh IPYHTY Ta MPOAYKTIB,
10 HA HbOMY BHPOILYIOThCSI.

BiitHa B VYkpaiHi cnpuuMHMIa 3a0pyJHEHHS MOHAJI S5 MIJIBHOHIB TIEKTapiB
CUIBCHKOTOCTIOAAPCHKUX 3€MEllb. 3a MOMEpPEAHIMU OLIHKaMu MiHICTepCTBa 3aXHUCTY
JOBKULJISL Ta MPUPOJHUX PECypciB YKpaiHu, pociiickka OKyTallisl MOMTKOMIA TOHA
19 MUIBIOHIB TE€KTapiB 3€MeJib, 1110 MATUME JIOBITOCTPOKOBI €KOJIOT1YH1 HACIIIKH.

IcHye YoTHpU OCHOBHI BUIM pyHHauii rpyHTy. OUH 13 HUX — MEXaHIYHa, 110
MoJisira€ 'y 3MiHI TPYHTOBOI CTpyKTypu. lle Tpamiserbcs, KoM pojtodi IIapu
PYHHYIOTBHCS a00 MEPEMIIIYIOThCS 3 IHILIMMHU B PE3YJIbTaTi BUKOIYBAHHS TPAaHUIEH YK
KOTJIOBaHIB. YHACIIIOK TaKUX Jid IPYHT BTpadae 3[aTHICTH 30epiraTd pOMIOYICTb,

YTPUMYBATH BOJIOTY 1 CTA€ HEMPUAATHUM JIJISl BUPOILYBAHHS CLIbCHKOTOCIIOAAPCHKUX
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KynbTyp. MexaHiuHe 3a0pyJHEHHsI TaKOX MOKE B1IOYBAaTHUCA 4epe3 MepeMIIICHHS
BilICbKOBOT TeXHikH 200 aBiartii [2].

Hpyruii tun — ¢izudHe 3a0pyaHEHHS, SKE MPOSBISETHCS Yy 3MiHI (DI3UUYHUX
BIacTUBOCTEH TIpyHTY. IlepemimieHHsi BiMICHKOBOI TEXHIKM CIOpUUYWHSE BiOparii, a
BUOYXH Ta TMOXKEXl 3aBAAlOTh 3HAYHOI IIKOAW TIPYHTY, MOPYIIYIOYH TaKOX
TEeMIIEpaTypHUI PEXKUM, 1110 BIUIMBAE HA PIBEHb BOJIOTOCT1, HEOOX1THUM /I POCIIUH.

Tperii Tum — ximiyde 3a0pyaHeHHs. BoHO BHHUKae depe3 BUTIKaHHSA
NajabHOTO, OCIIaHHS MPOJYKTIB 3rOPSHHS 3 aTMOC(EpH Ta TOKCUYHI PEYOBUHH, IO
MICTATBCS 'y BUOyXiBLI cHapsaiB. BuOyxu OoenmpumaciB He JHIIE XIMIYHO
3a0pyQHIOIOTH IPYHT, ajlié ¥ CHOPUYMHSIOTH HOro MeXaHIYHE MOIIKOHKCHHS,
BUKJIMKAIOUU €pO3it0, IO MOTIpIye MpobdieMy 3MIHU KIIIMATY.

YerBeptuii Tum — 6i0g0riyHe 3a0pyaHeHHs. [1ig yac nporo nporecy ruHyTh BCl
’KUB1 OpPTaHi3MU B IPYHTI, 30KpeMa MIKpOOpraHi3MH, Kl MIATPUMYIOTh HOTO 310pOB's
Ta pomtouicTh. lle BimOyBaeThcs Uepe3 YIIUIBHEHHS TIPYHTY, TEIUIOBl YJapH,
PYWHYBaHHS IIIapiB IPYHTY Ta BIUIMB TOKCHYHUX BUOYXOHEOE3MEUHUX PEUOBHH.

«Yci XiMIYHI PEYOBHHHM, IO MICTIAThCS B OoO€rpumnacax, HOTPAILIIIOTh Yy
noBKULIL. YacTMHa 3 HHUX TOMIMPIOEThCA B aTrMocdepy, dYacTHHA OCigae
Oe3rmocepeTHbO Ha IPYHT, a JESKI 3MHBAIOTHCS JIOIIOBOIO BOJOIO 1 MPOHUKAIOTH Y
IpyHTOBI Boau. lle mpusBoauTh 10 3a0pyAHEHHS TPYHTY BaXXKKMMU METalaMH,
TaKUMU SIK aJTIOMIHIN, Miab 1 kKoOanbT», — 3a3Havae Jltommuna BinsBchka, JOKTOP
010JIOTIYHUX HAYK 1 HAYKOBHH CIIBPOOITHUK [HCTUTYTY MiKpoOi0JI0Tii Ta Bipycoorii
M. JI. K. 3abonmotnoro HAH Vkpainu. 3a 1i cioBamu, BHACIIJIOK OKHCIICHHS
BUOYXOBHX PEUOBUH Yy MOBITPS, IPYHT 1 BOAY MOTPAIIAIOTH CIIOJNYKH CIPKH Ta a30Ty.

[{i TOKCHMYHI PEYOBUHHU, SIK TIPABUIIO, OCIAAIOTh Y TPYHTI, BOJ1 i pOCIUHAX, SKi
BOMpAIOTh 3a0pyJHEHHS, a IOTIM Pa3oM 13 NPOAYKTaMU XapuyBaHHS MOTPAILISIOTH B
opranism Joged. Jocnimkenns IHctutyty  MikpoOiosorii  Ta  BipycoJjorii
MIATBEPAWIIO 1€ JIAHIFO)KOK — TOKCHYHI PEUYOBMHU TMPOHUKAIOTH 13 TPYHTY B
POCJIMHH, a TIOTIM y Xap4yoBl MPOAYKTH, SIK1 CIIOKUBAIOTH JIFOH [2].

HaBith sKI0 KOH(IIKT HE 3adimae TEBHI MO, BOHU MOXYTh CTaTH

HEMPUAATHUMH JUIsl BUPOILYBAaHHS KYJIbTYp uepe3 MIKiUHBI BrumBU. Hampukian,
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OPOJIT PaKeT HaJ CUIbCHKOTOCTIOAAPCHKUMH YT1/ISIMA TPU3BOJIUTH 10 BUIUICHHS
TOKCHUYHOTO PAKETHOTO TAJINBA, SIKE HETAaTHBHO BIUTMBAE HA BPOXKANHICTHY.

3 MomeHTy mnpopuBy nambOu KaxoBcbkoi ['EC mHInpoBCbKI BOAM HE JIMIIE
3aTOMIIM TIPUJIETIII HACceJIeHl MyHKTH, a i MoYajau 3MUBATU POIOYMI BEpXHIN IIap
IPYHTY, Ha BIJIHOBJICHHSI SIKOTO 3HAM00mIocs O COTHI pokiB. lle Tako)X BHUKIHMKAJIO
NOoCyXy B pailloHaX, pO3TalllOBaHUX BHIIE 3a Tedi€l, jJe Boaa 3 KaxoBchKoro
BOJIOCXOBHIIIA BHKOPHUCTOBYBAJACs [JIs1 3POIICHHS CLITLCHKOTOCTIONAPCHKHUX YTi/b.
[Ile onmHi€el0 cepilo3HOIO MPOOJIEMOIO CTAJIO MPOCOYYBAHHS TOKCUYHUX PEUYOBHH 3
MICIIb 3aXOPOHEHHS BIAXOMIB, CMITTE€3BAJMIN, MOTHWJ TBapwWH, KIJIAJOBUII,
KaHaJ13al[lMHUX CTOKIB Ta THOMOBHUX SIM.

i mIkiamuB1 peYOBUHM BXKE AiCTaIUCA 110 Oaceitny YopHoro Mops, JesiKi 3 HUX
OCUIM B IPYHTI 1 IPOHMKIU B IPYHTOBI Boau. Lle cTBOproe 3arpo3y He jumie s
MIBACHHOTO y30epexoks YKpainu, ane i 11 Bchoro YopHoMopchkoro periony. Boaa
B I[UX pailoHax cTae HeOE3MEUHOIO /I )KUBUX OpPraHi3MiB, 3MIHIOETHCS 1i COJIOHICTb.
Bueni Hapasi He MOKYTh MOBHICTIO OI[IHUTHA MAacIITaOM Ta HACIIIKH Ii€1 €KOJIOTTYHOT
karactpodu [2].

[IIo6 TmOBEpHYTH POAIOYICTh MOWIKOMKEHUM IPYHTaM 1 3poOUTH ix
NPUJAATHUMH 711 BUKOPUCTAHHS, HEJAOCTATHBO JIMINE 3acUMaTh abo YCYyHYTHU
KapCTOBI BOPOHKH. BUOIp BIAMOBIIHUX METO/IIB BITHOBJICHHS 3aJICKUThH BIJl CTYIICHS
MOMIKO/PKEHH TepuTopii. Xoya ICHYIOTh MOJIMBOCTI HPHUCKOPUTH WEH MpoOIIeC,
po3po0Ka HOBHX 010TEXHOJIOT1H MOTpedye 3HAYHOTO Yacy Ta (PiHAHCOBUX BKJIAACHB Y
nociipkeHHs. Sk 3a3Haudae Jlrogmuna BuisiBcbka, HaBITh y HaWKpalioMy BUOAAKY,
KOJIM POCIWHU TMOYMHAIOTh POCTH, BOHHM MOXXYTh IMOTJIMHATH 3aJUIIKOBI TOKCHYHI
PEYOBHHM 3 TPYHTY, KI HAKOMMUYYIOThCS y Bpoxai [2].

3a jgaHUMHM TpoMajachKoi opraHizamii «Ekomis», TIPYHTOBI MOUIKOKEHHS
MOXHa KiIacu(pikyBaTu Ha M'STh PIBHIB. Y BHMAJAKaX HU3BKOTO ab0 TOMIPHOTO
CTYIICHs TIOIIKO/PKEHHS MOJKIIMBE 3aCTOCYBaHHS METOJIB pEreHeparlii, Takux sK
ditopeMeniailisi — OYMINEHHS TPYHTIB 3a JomoMoror pociuH. OpHak npu
KatacTpod1YHOMY IMOIIKO/KEHHI, siKe oxoruttoe 75-100 % mutonti, HailepeKTUBHITIIIM

MIIXOJAOM € KOHCEepBallisl 3eMelb, TOOTO iX THUMYacoBe BWJIYYEHHS 3
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CLIbCHKOTOCTIOAAPCHKOT0 O0ITY IS MPUPOJAHOTO BiTHOBIICHHS.

JIJis TpyHTOBHOTO JTOCTIIKEHHS CTaHy I'PYHTIB MICISIBOEHHOTO JaHAmAadTy Ta
BU3HAYEHHS MPIOPUTETHUX 3aX0I1B 3 1X BIAHOBJICHHS MOTPIOEH KOMIUICKCHHUM X1,
IO OXOIUTIOE K €KOJOTIYHy, TaK 1 TeOXIMiYHy OIIHKY. BaxiuBy pomnb y 1pomy
mporeci MOXYTh BIJITpaTH MIKpoOHI Ol0TexHoJorii, po3pobiieHi B IHCTUTYTI
MikpoGiosnorii Ta Bipycosorii. IXHe edeKkTHBHe 3acTOCYBaHHS He JIHMIIE
MPUIIBUAIIATG PETCHEpaIlilo TPYHTIB, aje ¢ CHPUATAME SKHAWIIBUAIIOMY
MOBEPHEHHIO 3€MeJIb Y CUIbCHKOTOCIIOAAPCHKUIM OOIr JJIs BUPOIIYBAHHS €KOJIOTTYHO
YHCTOT MPOAYKIII].

J171st BITHOBJIEHHS IPYHTIB HEOOX1IHO 30arauyBaTH iX KOPUCHOIO MIKpoO10TOIO,
BUKOPUCTOBYIOUM KOHCOPIIIYMH MIKPOOpraHi3MiB ab0 cremiajibHi  MiKpoOHi
npemnapaTty, 3AaTHI po3KiafaTH TOKCHYHI pedoBUHU. lle 103BOIUTH 1HINIIOBATH
npoiiec peredepaiii rpyHTy. OJHUM 13 METO/IIB OUMILICHHS IPYHTY € (piToTeparnis, ska
nepeadavyae BUCAKYBaHHS POCIIMH, TaKUX sIK 0000BI, 3€pHOBI UM XPECTOIBITI OBOMI,
3aTHUX MOIJIMHATH W BUBOAUTU TOKcHHHU. Hapasi I[HcTtuTyTr MikpoGionorii Ta
BIpycoJIOTii po3pobiisie HU3KY OlompenapariB, SKi HE JIMIIE JOIMOMararoThb
pPO3LICTUIIOBATH WIKIJJIMBI PEYOBMHM B IPYHTI, aje W MIJBHUILYIOTH aJalTUBHI
MOKJIUBOCTI Ta CTIAKICTH (PITOTEPANIEBTHUHUX POCIUH JI0 CTPECOBUX YMOB [2].

3a crmoBaMU HAYKOBIIIB, BUKOPUCTAHHS IUX MIKPOOHUX TMpenapaTiB 3HAYHO
MIPUCKOPIOE MPOLEC PO3KIANaHHSI TOKCHUYHUX CHOJYK Yy IPYHTI, MOKpAIIlye PICT 1
PO3BUTOK POCIHH — (piTOpEMeIaTOpiB Ta IXHIO 3JaTHICTh J0 OuUMIEeHHs IpyHTY. Lle
CHpUs€ MIBUANIOMY MTOBEPHEHHIO 3€MEIIb IO CUTHCHKOTOCIOIAPCHKOTO BUKOPUCTAHHS
JUTSl BUPOIITYBaHHS €KOJIOTTYHO YUCTHUX 1 BUCOKOSKICHUX KYJIBTYD.

AtMmochepa € HAWOUIBII AWHAMIYHUM CEpEOBHUINEM 3eMii, a Torojaa
BU3HAYAETHCS KOJMBAHHSAMU TEMIIEpATypH, THUCKY, IIBUAKOCTI Ta HANpPIMKY BITpY.
BiiicbkoBi il CynmpoOBOKYIOTbCS BHOYXamH, MOXKEXaMH Ta aBapisiMH, 110 MaroTh
3HAYHWUN HETaTUBHUM BIUIMB HAa CKJIaJ aTMoc(epH, K Ha PEriOHAIbHOMY, TakK 1 Ha
rJ100aJIbHOMY PiBHI.

Konmikt B Ykpaini, 13 3acTrocyBaHHAM 30poi Ta BUOYXOBUX PEUOBHH, a TAKOK

MAacOBUM pYHHYBaHHSIM 1HQPACTPYKTYpH, MPHU3BIB 10 CEPUO3HOrO 3a0pyIHEHHS
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noBiTps. BHacnigok BuOyXiB Ta MoXkex B aTMoc(hepy MOTpaIIsioTh BETUKI KUTBKOCTI
TOKCMYHMX PEYOBUH, BKIIOUAIOYM OTPYyHHI XiMikath Ta Baxki Mertanu. lle
3a0pyHEHHSI HE JIMIIE MOTIPIIyE SKICTh MOBITPS, ajie ¥ CTAaHOBUTH 3arpo3y s
3/IOpOB'sl JIIO/ICH Ta TBapWH, BUKIMKAIOUU PECHIPATOPHI Ta XPOHIUHI 3aXBOPIOBAHHS.
BiticbkoBuii eKOIU/I, 10 CTaBCsS B YKpaiHi, CIPUYMHUB TPUBAJIl €KOJIOTTYHI HACTIIKU
Ta 3HAYHO MOCUJIMB HETaTUBHUM BIUTUB Ha aTMOCdepy.

Kougaiktu HeraTMBHO BIUIMBAaIOTh Ha aTMocdepy dYepe3 JABa OCHOBHI
MexaHi3Mu: [3]

o npsiMuil BIuB: BuOyxu pi3HHUX BHIIB OO€MpHIIaciB, 3aCTOCYBaHHS
apTuiepii, paker 1 OoMO Oe3mocepeHhO BHUKHJAIOTh B aTtMocdepy MIKIIJIUBI
PEUOBUHU;

o Herpsimi  Hacmiaku: [loxkexi B MNPUPOJHUX EKOCHUCTEMAX, MPsAMI
MONaJaHHs CHapsAiB y HaQToOa3u Ta MPOMHUCIOB] 00'€KTH CIPUYMHSAIOTH MaclITaOHe
3a0pyIHEHHS TTOBITPSL.

MiHICTp 3aXUCTy AOBKULISA Ta MNPUPOJHUX pecypciB YKpaiHM, 3a3HAUUB, 110
BlifHA CIIpUYMHMIIA JTOAATKOBI BUKHAMU B atMmocdepy, 30kpema 120 MUTbHOHIB TOHH
BYTJIEKHUCJIOTO Ta3y BHACTIAOK 30poiiHoi arpecii Pocii mpotu Ykpainu.

binbmicte cyyacHUX BUOYXOBHUX PEYOBUH MICTATH CIOJIYKU @30Ty, SIKI Mif Yac
JeTOHAIlll NEPETBOPIOIOTHCS HAa OKCHIM a30Ty. B aTMocdepy TakoX BHUKHAAIOTHCS
OKCHJ] BYTJICI[IO, CipKa, BYTJIEKUCINUN Ta3, BOJAsSHA mapa, Oypuil ra3, CBUHEIb 1 caxa.
Ak nosicaroe ipodecop Irop Iununenko, 3aBigyBau kadeapu 6iosorii, reorpadii Ta
exosorii  XepCOHCHKOTO JEP>KaBHOTO YHIBEPCHUTETY, IIl PEUYOBHMHHM CTAHOBIATH
Cepilo3Hy 3arpo3y SIK JJisi EKOCUCTEM, TaK 1 JJIsl 3710poB's jrojeH [3].

Oco06MBO BapTO BIA3HAYWTH, IO JIEIKI PEYOBUHM € TOKCMUHUMU. Hanpuknan,
OJlHA 3 HAUTOKCUYHIIIMX CHOJYK Yy pakeTax — renTwi. BiH MOUIKOMKY€e LHEHTPaIbHY
HEPBOBY CHCTEMY, CIU30BI OOOJIOHKM Ta IUXallbHY CHUCTeMy. BIuxaHHS BemuKoOi
KUTBKOCTI 111€1 peYOBHHN MOXKE MPHU3BECTH JIO BTPATH CBIJIOMOCTI. X0Ya HEIIKIIJIHUBI
BUKUIM 0€3M0CEepETHRO HE MIKOSAThH 3I0POB'IO JIFOANHH, HETIIKIIJIMB1 BUKUIA TAKOXK €
HeOe3neyHuMU. BoHU CIpUYMHSIIOTH 3MIHY KIIIMATY.

OCKIJIbKY CHapsiAM 3a3BUYail BUTOTOBIISIIOTHCS 3 YaBYHY, 10 MICTUTh JOMIIIKU
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CIPKH Ta MiJil, TOKCUYHICTh OO€IMPUIIACIB HE 3HUKAE MICISA JETOHAIlli. 3a JOTOMOTOI0
Cy4aCHHX TEXHOJOT1 HEMOXJIMBO BU3HAYUTH TOYHMN CKJaJ 30poi 1HO3EMHOTO
BUpPOOHUIITBA. ToMy HEOOX1THO MPABUILHO YTHUII3YBaTH OCKOJIKH CHAPSIIB, PAaKETHE
MajJuBO, 3TOPUTl IUCTEPHHU, 30MTI JITAKW Ta 1HII 3adUIIKH OoWoBWX Mik. Takox
HEOOX1THO MPOBOJAUTH JAC3aKTHUBAIIIIO YPAKEHUX TEPUTOPIM.

«PakeTu BILUTMBAIOTH Ha BCIO I100ainbHy ekocuctemy. OuH Juile iXHii 3amyck
reHepy€e BEIMUYE3HY KUTbKICTh BIAXO/IB, BKIIOYAIOUYH MATUBO, OXOJIOKYIOUY PIIUHY
Ta 1HII XIMIYHI pedoBUHH. KpiM TOro, Koiau (pparMeHTH MOTPAIUISIIOTh y IPYHT 1
BOJHI PECypCH, BOHU 3a0pyAHIOIOTh HABKOJIMIIHE CEPEIOBHUIIEC TOKCUYHUMU
pedoBMHAMU. BOHM TakOX HETaTUBHO BIUIMBAIOTh HA POCTWHU 1 TBapuH. OcoOIMBO
HIKIUIMBO 1€ JJs MTaxiB, $KI MOXYTb BJIMXaTHM TOKCHUYHI BUIAPOBYBaHHS,
MPOJIITAIOYX HAJ| YPAKEHOIO TepuTopiero» [3].

[IpsiMi KOHQUIIKTH HA HUX TEPUTOPISAX 1 KyJi, IO BIYYAIOTh Y JICH, MaIOTh
NOJBIMHMI BIUIMB Ha €KocucTeMy. BOHM He JMille CHpUYUHSIOTH 3a0pyAHEHHS
MOBITPS, ajl€ ¥ NpU3BOAATH O BTPATHU 3€JICHUX HACAIKEHb, Kl OEpyTh ydacTb y
npouecax (OTOCUHTESY.

«TpaguuiiiHo MOXeX1 BHUKUAAIOTH B arMocdepy caxy, TOOTO Byrjienp 1
NPOAYKTH HEMOBHOT'O 3TOPSIHHA I€PEBUHU. AJie TOPATh HE JIMIIE JIICOCMYTHU Ta TOJIs,
a ¥ MamuHU. [HIMMMH cli0BaMHM, B TIOBITPSI MOKE MOTPAUTH BCe, 110 3aBroHo. Kpim
TOTO, B aHTPONOr€HHUX JaHAma(Tax ropsTh JOACHKI OyAHMHKN, HATIOBHEH] PI3HUMHU
CUHTCTUYHMMH MaTepiajaMy, TaKUMH SK TOJIETHJIEH 1 IIacTHK. «byauHKH roei
HAIMOBHEHI PI3HUMU CUHTETUYHUMH Matepiajiamu, TAKUMH K MOJIETHIICH 1 MJIACTHUK.
Ile exosoriyna mpobaeMay.

[Ile ogHa TONOBHA MeETa pOCIMCHKUMX BIHCHKOBUX — aTaKkyBaTH OO0'€KTH
KpUTUYHOI 1H(pacTpyKTypH, HadhT0Oa3u, MPOMUCIIOBI MIANPUEMCTBA Ta ckiaau. [lpu
IIbOMY BHUKHJIAIOTHCS TOKCHYHI Ta3W 1 TBEPJl YACTHHKH, SIKI MOKPUBAIOTH BEJHKI
Teputopii [3].

«HadTonpoaykTu ropsitb MO0 — Pi3HOMY, 3 PI3HUM CTYNEHEM OKHCIEHHS, IO
BIIOYBA€EThCSL TPHU PI3ZHUX TEMIlepaTypax, 1 3TOPSHHS MOXKe OyTH TOBHUM abo

HenoBHUM. [lepenycim HaeTbest mpo a30THI Ta KapOOHOBI BUKHU/IH.
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VYkpaina € apyror 3a IUIomero KpaiHow B €Bpori Ta Oarara Ha TPUPOIHI
KoMIUIeKCH. OCHOBHI HACHIAKY KOHQIIIKTY Ui MPUPOJHUX KOMILJIEKCIB BKIIIOUAIOTh
MOIIKOJKEHHSI JIEPEB BHACIIZOK BHUOYXIB, MOIIKOJKEHHS IPYHTOBOTO MOKPUBY Ta
TPaB'THUCTOI POCIMHHOCTI, 3arpo3W YKPaiHCBhKIA AWKIM MPUpOAl Ta 3aMOBIIHUM
TEPUTOPISIM 3 OOKY POCIHCHKOT 30pOIHO1 arpecii, 3aHEMOKOEHHS TBApHH, BKIFOYAIOUN
NepioAr THII, TOMKOKEHHs 3allOBIIHMX TEPUTOPiH, JIICOBI MOXKEX1 Ta 1HII
€KOCHCTEMHU.

Jlicu, cremoBa pPOCIMHHICT, Ta BOJHO — OOJIOTHI YT € OCHOBHHMH
NPUPOJHUMHU KOMIUIEKCaMH, fKi HaiOumpiie crpaxkaaroTh Big kKoHGumikTiB. Cepen
MPUPOJHUX KOMIUIEKCIB HAaHOUIbIIA yBara NpUILISETHCA JIICaM, SIKI MalOTh 0COOJIMBE
€KOJIOT1YHE, ICTOPUKO — KYJbTypHE, peKpealiiiHe, 0310pOBYE Ta MPUPOJTOOXOPOHHE
3HAYCHHS.

30uTKH, 3aBJaHl POCIHCHKOIO 30pONHOI0 arpeci€ro: 3a0pyJAHEHHsS pPIYOK,
BOJIOMM 1 MOpIB CKHJIaHHSIM 3a0pyIHEHHMX BIJXOIB (3BOPOTHI BOJM); 3a0pyIHECHHS
BOAU NPOAYKIIEIO, CHPOBUHOIO 1 BaHTaXaMH, IO MEPEBO3ATHCS (HANPUKIAI, 3
KOopalJiiB, TaHKEpiB, KOHTEHHEPIB 1 MOPTIB, Y TOMY YHCI BHACIiJIOK OOCTPLIIB);
3aCMIYEHHSI PIYOK, BOJOWM 1 MOpIB BIAXOJaMH, CMITTSM Ta I1HIIUMU TBEPJIUMHU
CTOPOHHIMHU TIpEeIMETaMH; HECAHKI[IOHOBAaHE BUKOPHCTAHHS BOJU BOIHHUX PECYPCIB
(manpukian, mnepekadyBaHHS Boau 3 KaxoBchkoro BojgocxoBuma a0 Kpumy
[liBHiuHO — KpHUMCBhKMM KaHajaoM); 3a0pyAHEHHS MIJ3€MHUX BOJI BHACIHIJIOK
CKHJIaHHS MOOYTOBHX 1 MPOMUCIIOBHUX BIIXO/IB 3 MOJITOHIB (3BAJIUII), IO TpyOax abo
3 BUKOPUCTaHHSIM TomnorpadiuyHoi rpaBiTalli; MOIIKOJUKEHHS a00 3HUILEHHSA
BUPOOHMUYUX OO'€KTIB, CyJIEH Ta iXHIX BaHTaXIB y MICISAX 3aCTOCYBaHHS KOHTPOJIIO;
MOIIKO/PKEHHS a00 3HUIICHHS HA3eMHOTO TPAHCIOPTY BEJIMKOI KITBKOCTI XIMIYHOT
npoaykuii [4].

Piuku HEKOHTPOIHOBAHO 3a0pYHAHIOIOTHCS, IO 3aMyCKAa€ TOBrOTPUBAIUI
HEBUAUMUN MpOIEC, SKUH MPU3BOAUTL A0 Jerpadalii BOJHOI eKocucTeMH. Mu
1mo30aBjIeHl JOCTYyMmy 10 Oe3me4Hoi BOAM, IO CTBOPIOE EKOJIOT1YHI 3arpo3d Ha
HaIllOHAJTHFHOMY Ta TPAHCHAIIOHAILHOMY PiBHSIX.

Bnacnigok BifiHM OUTBIIICTH HAceJieHHsS YKpaiHW Mae MpoOJieMu 3 JIOCTYIIOM
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10 nutHOI Boau. Ha okymoBaHMX TEPUTOPISIX MICIIEBE HACEIECHHS HE MAa€ HAJEKHOTO
JOCTYITy 70 BOJM Ta CaHITApHUX YMOB. Benmka KiabKiCTh MajdnuBa, MacTUJI 1 BITXOIB
BiJ1 OO€IpHUIIaciB 1 KOPaOIIB CKUIAETHCS B Mope. Tucsadi TOHH HaQTOMPOIYKTIB OYIIH
po3nuTi B Mope, a 6mu3bko 500 00'ekTiB BomHOI 1HGpACTpyKTypu Oyiu 3pyiHOBaHI
abo mnomkokeHi. Yepe3 HeHalliHE EHEPrornocTayaHHs OYHMCHI CIOPYIU HE
IPaIlOIOTh HAJICKHUM YHWHOM, 1 HEOYMIICHI CTIYHI BOJU, HA(TOMPOMYKTH, BaXKi
METaJIM Ta 1HII TOKCHYHI XIMIYHI PEUYOBHHH MOTPAIUISIOTH Y PIUKH Ta BOJOUMH. Y
plukax Ha HEOKYMOBAaHUX TEPUTOPIAX BMICT PTYTi, MIJI, IUHKY Ta MapraHIio
nepeBuiye HopMmy. Pociiicbka oOkynaifiiiHa BiiaJa HECAHKI[IOHOBAHO IEPEKUIAE
OHINpoBchKy Boay IliBHIUHO — KpuMcbkuMm kanainom a0 Kpumy. Jloctyn 1o craHmiii
MOHITOPUHTY SIKOCTI BOAM OOMEXKEHMM abo BIJACYTHIM, IO MPU3BOAUTH JO Opaky
1H(pOopMaIli Tpo MOTOYHUIN CTaH PIYOK 1 MOPSI Ta PUBHUKU JJIs HAceIeHHs [4].

Ha >xanb, BHACHIIOK poOCiiichbKOil arpecii Ha TepuTopli YKpaiHu BIOYBa€ThCS
pyiiHyBaHHS A0BKULIL. OKpiM 3aMiHOBAaHUX IPYHTIB, CHaJEHUX JICIB Ta
3a0pyIHEHOTO TIOBITPS, 3a0pyAHIOIOTHCA TAKOXK 1 BOJAHI JKepena. Hacmiaku MOXyTh
OyTu HabaraTo CEpHO3HIMIMMH, HIK MU MOXKeMO co01 ysaBUTH. CIIHMCOK XBOpOO, sIKi
BHUKJIMKA€ B)KWBAaHHS 3a0pyaHeHOi Boau, moBruii. lle momkomkeHHs 3yOHOI emani
4yepe3 HaMUIIOK (PTopy, mopylieHHs: (opMyBaHHS KICTOK uepe3 Ha/JIMIIOK 3aji3a B
OpraHi3mi, remaTuT Ta I1HIN 1H(EKIii, CIpUYMHEH] OaKTepisiMU Ta KHUIIKOBOIO
MAINYKOIO [4].

BonHi pecypcu 3a0pyaHIOIOTBCS MPOMHUCIOBUMHM Ta MICHBKHUMH CTIYHHUMH
BOJAMH, IO MICTATh Ba)XKKI METalM, OpPraHiuHl PEYOBHMHHM Ta OaKTEplOJIOTivHI
3a0pyaHtoBayi. Yepes mpsMuil BIUIMB Ha 370pOB'S JIIOJAEH BaXJIMBO 3/1MCHIOBATH
e(eKTUBHUN MOHITOPHHT Ta MOCTIMHO BIOCKOHAIIOBATH CUCTEMY BOJOTOCTAYaHHS,
1100 3a0€3MeYNTH [IMBUTLHE HACEJICHHS YUCTOI0 BOJIOHO [5].

Takum YWHOM, BIWCHKOBHI €KOIMA B YKpaiHi € CephHo3HUM HACIIIKOM
30poitHOi arpecii 3 pyWHIBHUM BIUIMBOM Ha JOBKULIA. BilickKOBI mii, BKIIOYaIOUn
0o0CTpiIM, BUKOPUCTAHHS BAXKOi TEXHIKM Ta O030pO€HHS, PYWHYIOTH MPHUPOJIHI
€KOCHCTEMH Ta 3a0pyIHIOIOTh MOBITPS, IPYHT 1 BOJHI pecypcu. Exonoriuna mkonaa €

JOBrOTPUBAJIOO 1 MOTpeOye Oarato yacy s ii ycyHeHHs. ICHYIOTh Tako 3arposu
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IUIA 3710POB'SL JItOJIeH, OCKUIBKH PYyHHYBaHHS NMPOMUCIOBUX 00'€KTIB MPU3BOJIUTH 0
BUTOKY XIMIYHUX PEYOBHH, BAXKKUX METAJIB 1 pajiarii. Boennuii exorua B Ykpaini
BXK€ 3apa3 CTaBUTh IiJ 3arpo3y KUTTEIISIIbHICT, MaHOyTHIX MOKOJIHb, OCKIJIbKH
MIPUPOHE BITHOBJICHHS MOKE 3aWHITH NECATWIITTSA, a B JACIKAX BUIAIKAX KO/
MO3Ke OyTH HE3BOPOTHOIO [5].

MixxHapoHe BH3HAHHS CKOIMy BOEHHHUM 3JIOYMHOM Ta BIAMOBIIATIBHICTH 3a
Taki Aii € BaXXJIMBUM KPOKOM Ha HUIAXY N0 3a0€3MeUYeHHs €KOJIOTIYHOI1 Oe3MeKku He
aunie B YKpaiHi, ane W B IHIIMX pErioHax, M0 MOCTPaKIaidu BiJ 30poMHOro
KOHQIIKTY.
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AHoTtanisi: J[ociaiKeHO CTaH CEHCOpHOi cdepHu JiTed MOMIKITFHOTO BIKY 3
MOPYILICHHSIMU OMOPHO-PYXOBOI'O amapary 3a Mcuxo(dizioJoriyHUMHU MOKa3HUKAMU
¢byHkuii mam’gri. BucioBneHo npumyiieHHs Moa0 HEOOX1AHOCTI 3aCTOCYBaHHS B
OCBITHIH pOOOTI 3 JAOWIKUIBHATAMHM CHEIalbHO MiJI0paHuX  KOPEKIIHHO-
PO3BHUBAIOYMX TEXHIK 3 METOI0 aKTHBI3allll MPOLECIB YJOCKOHAJIEHHS iX (yHKIII
nam’siTi.

KawuoBi  cjoBa: ceHcopHa  cdepa,  ONOPHO-PYXOBUW  amapar,

crxod1310J10T19H1 TOKA3HUKH HKI[IS [1aM’SIT1, KOPEKILA.
b b

Harenep nin cencopuoro cheporo (CC) po3ymitOTh CYKYIHICTh 3HAHb JTUTUHU
PO OTOUYIOUHMI CBIT, 3aBASIKM SIKUM y HEi CTBOPIOETbCS MOXKJIMBICTb PyXaTHCH,
BUKOHYBATH Pi3HI BUAM aKTUBHOCTEW, MUCIIUTH, pO3yMITH oTouyrouux Toio [1]. CC
JI03BOJISIE OTPUMYBATH KUTTEBUN JIOCBIJ Ta BUKOPUCTOBYBATH MOTO Yy TiM 4M 1HIIUN
cutyanii. BueHi HarosomyooTh, mo 4uM BUIIUM € po3BUTOK CC, TUM MOBHIIIE
B1I0OYBAa€ThCS CIPUUHATTS PI3HOMAHITHUX JeTajed MOApa3HUKIB (1HTEHCHUBHOCTI,
MOJAJIBHOCTI 1 1H.), X OCMHCJCHHS, 1 THM IIBHJIIC PO3BUBAIOTHCS BIJIMOBIIHI
MpOLIECH aJanTUBHOCTI Ta peakTUBHOCTI opranizmy [2]. Ha ocnoBi CC popmyroThecs
PI3HOMaHITHI TPOrpaMH PyXiB, BIIOYBA€THCS OPIEHTAILlls] Y HABKOJIMIIHbOMY CBITI,
MIPOXOJINTh aHATI3yBaHHS SIBUIII, 3IHCHIOETHCS IHTETpaIlisl PI3HOPIAHOI 1HPOpMAITi y
MO3KY TOIIO.
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Binomo, 110 MiX SKICTIO BIAYYTTS 1 BIACTUBOCTAMH PYXOBOI JiSTIBHOCTI ICHY€
TicHu# 38’5130k [3]. CTymiHp perymnsuii pyxiB (y MepIly 4epry, 3a paXyHOK (pyHKIIii
1aM’sITi), € BU3HAYAJILHOIO JIJI1 BUHUKHEHHS MMEBHUX BITYYTTIB, 1 HABMAKHU. 3 1HIIIOTO
6oky, CC mae BU3HAYaJIbHUIN BIUIMB HA MPOLECH MHCIEHHS, MOOYIOBH CTEPEOTHUIIIB
Ta 3arajJioM Ha pPO3yMOBUH PO3BHTOK Ta COIIaJbHE CTAHOBJICHHS IWTUHU [4].
CrorojHi Be Hi B KOTO HE BUHMKA€E CyMHIBIB, 110 cTaH CC € 3ajie’)KHUM Bi1Jl OpraHiB
9yTTS: 30py, CIyXy, HIOXY, a TaKOX BiJl MOJIMBOCTEH OMOPHO-PYXOBOTO amapary
mutuHu. OTxe, aBropu oaHoctaiHi, mo CC Mae BelaM4Ye3HE 3HAYEHHS i
OBOJIOJIIHHS JUTHHOIO OYIb-sIKOIO JisUTbHICTIO [5].

Haxanpb, 3a nmanumu BOO3, He MeHme 60% MOWKUIBHAT y CBITI MalTh
YCKJIQJHEHHS 3/I0pOB’s, TOB’SI3aH1 13 TMOPYIICHHSMHU OIMOPHO-PYXOBOTO arapary
(OPA) 1 maroTh [J1arHO3W: BPOJDKEHUM BHMBHUX CTETHA, JUCIUIA31s Ta30CTETHOBUX
Cyri00iB, KPUBOIIUS, KJIHMIIOHOTICTh, MJIOCKOCTOMICTh, aHOMAJIi PO3BUTKY XpeOTa
(ckoI1103), HEMOPO3BUHEHHS 1 Ie(hEeKTH KIHIIBOK (aHOMAIi PO3BUTKY MaJIbIIIB KUCTI),
nedopmMarliisi TpyJIHOI KJIITKH, TATSYUM 1epedpanbHuil nmapamiy 1 iH. [1]. Bracaigox
[[bOTO, Y TaKUX JITeH CIMOCTEPIraeThCsl 3araibMOBYBaHHS MOPGhO-(YHKIIOHATHHOTO
PO3BUTKY, 3MEHIIEHHS (I3MYHOI Ta PO3YMOBOI MPalE3IaTHOCTI, IiIBUILEHHS
BTOMJIIOBAHOCTI, 3HI)KCHHS PEAKTUBHOCTI OpraHi3My. ABTOPH HAaroJIONIyIOTh, IO
JUIst 3°sICYBaHHS 111€1 HU3KKA TPOOJEM ChOTOAHI BCe OUIbIIE MNPUIAUISIOTH yBary
ncuxo@i310J0TIYHUM MMOKa3HUKaM po3BUTKY 1 popmyBanHs CC niteil 3 0cOOIMBUMU
ocBiTHIMU ToTpebamu [3, 5]. 3ampoBaKyrOThCS 30pOB’S PO3BUBAIOYI MPOrPaMHU,
MPOBOASATHCS 3aXO0/M MO COLIANTBHO-TICUXOJIOTIUHIN peadiiiTallii, ajie 10 I[bOro yacy
npobsiema CC Bce 111e J1alieka Bijl CBOrO BUPIIIEHHS. Y 3B’SI3KY 3 IIUM, MemOoK HAULOL
pooomu Oyno mpoanamizyBatu crtaH CC pomkuieHAT 3 mopymieHHsmMu OPA 3a
Ncuxo(i310J0TIYHUMHU  MOKa3HUKaMu  (DyHKIIT KOpOTKO dYacoBoi mnam’sTi. B
00CTeKEeHHI B3SJIM y4acTh BUXOBaHIN 4-0X, 5-TH 1 6-TH pokiB UepKachKUX TUTIYUX
caakiB, mo mamu mopymeHHs OPA 1 6e3 mux. Hocmimkyroun cran CC mitedt 3
OCOOJIUBUMHU OCBITHIMHM TIOTpeOaMu Ta 3I0pPOBUX JITeH IOTO X BIKY, MH
MPOAHAI3yBAIA TICUXO(1310JIOTIYHI TTOKA3HUKU (PYHKIIT KOPOTKO YacOBOi 30POBOi

mam’siTi, OTPUMaHi KOPEKIIMHO-TIEIaroriYyHUMU METOJUKAMHU, PEKOMEHI0BAHUMU
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MOH Vkpainu. [ns TecTyBaHHS mam’siTi 3aCTOCOBYBalM METOAUKY «3amam’sTai
TBApUHUY, JIe KPUTEPIEM OIIHKU Oysa KUIbKICTh MPABMJIBHO OTOJIONICHUX TBApWH Ta
METOIUKOI «MaJIoHOK I10 IMaMm’sTi», A€ BPaxOBYBaJd KIIBKICTh BIJACYTHIX Ha
MaJIOHKY JeTajeil, MpaBWIbHICTh BIATBOPEHHSI KOJBOPIB. B ekcrepuMeHTambHy
rpyny yBinum aitu 3 nopymeHHsM OPA (16 oci0 31 ckoio30M Ta JUCKUHE3I€I0
Ta30CTETHOBUX CyIJIo0IB 000x crareil). IlpakTMdyHO 370pOBI  JITH  CKJIAIH
KOHTposbHY Tpymy (17 oci®). OOcrexxeHHs Oynau MPOBEACHI y BIAMOBITHOCTI A0
HOpM O10€THKH Ta 3 JoTpuMaHHAM TosioxkeHb MO3 Ykpainu Bix 13.03.2006, Ne 66 1
XenwscuHcbkoi Jexnapamii (1975, miznimi penakuii 1996-2013 pp.). Beck orpumanmii
Marepian oOpoOJIeHUII METOIOM IMapaMEeTPUYHOI CTATUCTUKH 32 MAaKETOM Mporpam
Microsoft Excel — 2010.

HaifHmkunii piBeHb Mmam’sTI 32 METOJMKOIO «3amam’sitail TBapuHU» (K B
EKCIIEpUMEHTAIbHINA, TaK 1 KOHTPOJBHIA Trpyrnax) Oylo BHUABICHO y 4-piyHUX
JOMIKUTHHAT. X04a JOCTOBIPHUX PI3HUIIL MK IMOKa3HUKAMH MaM’sITi 00CTEKyBaHUX
aiTel 000X rpyn mboro Biky He Oyio BcraHoBiieHO (p<0,05), BUSBIEHO TEHICHIIIIO JI0
ripmux ii 3Ha4yeHs y aiter 3 OPA (ta6ma.1).

3 Ta0nuI TakoX BHUIHO, IO 3 BIKOM y 5-TH 1 6-THM piyHHX JiTeil BigOyBaBcs
nporpecuBHui po3BUTOK CC 3a mMOKa3HUKaMU TaM’sTI He3alexkHO Bij ctany OPA.
Ha e BkaszyBanmu OuibIli KiJIBKICHI 3HAYEHHS BIITBOPEHOTO YKCIIa Ha3B TBAPUH Y
S5-TU PpIYHUX JITE€Hd MOPIBHAHO 13 4-pIUYHMMHM Ta y 6-THM PIYHUX JIT€H BIJHOCHO
MOKa3HUKIB JBOX IMOMEepeaHiX BikoBuX rpyt. [Tokazuuku ¢yHKIii mam’sTi JiTel 6-Tu
POKIB B 000X rpynax OyJid HalBUIIIUMH.

Tabauus 1.
Cepenni nokazHuku nam’Ari aireii 3 nopymenasamu OPA ta

IX 3I0POBHUX OJHOJITKIB (MeTOAUKA «3anmam’siTail TBAPUHM)

Ne Bik o6cTexyBaHmX IToka3HUKH maM’ATi

/i (poxn) Jitu 3 nopymenassmu OPA 310poBi AiTH
1. 4 1,740,5 2,3+0,4
2. 5 3,120,4" 4,4+0,57
3. 4 5,240,6 " 6,9£0,77

[TpumiTka. * - JOCTOBIPHICTH BIAMIHHOCTEH MOKa3HUKIB 00CTeXyBanux P<0,05
BIJIHOCHO 4-piuHUX JiTel y cBoil karteropii, # - P<0,05 BIZHOCHO MOKa3HUKIB
5-piuHHX AiTer cBoei kaTeropii, ” - p<0,05 BiTHOCHO MOKA3HUKIB 3I0POBUX JIITCH.
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[IpuBepTaec yBary 1 Te, MmO KUIbKICHI 3HA4eHHS TaM’sATI y JdiTed 3
nopyuieHHssMu OPA, He AMBISYMCH HAa TPOTPECHBHI BIKOBI 3MIiHM M€l (pyHKIIIT,
CTaJu JOCTOBIPHO HIIKYHMMHM TMOPIBHSHO TaKUX Y iX 340poBHX OJHOMITKIB (p<0,05).
Cxoi pe3ynbraTt Oynm oTpuMani 1 mig gac anamizy CC 3a moka3HUKaMu TaM Ti,
OTPUMaHUMH METOJIUKOI0 «MaJIFoHOK IO TlaM’AT1» (Tad. 2).

Tadoaunga 2.
Cepenni nokazHuku nam’ATti aireii 3 nopymenasasmu OPA ta

IX 310POBHX OJHOJITKIB (MeTOoaAMKa «MAaJIIOHOK IO NaM’ATi»)

Ne Bik TToka3HukM 1maM’sTi

/i (poxwm) Jitu 3 mopymenssavu OPA 310poBi mitu
1. 4 2,8+0,4 3,3+0,4
2. 5 4,6+0,3" 5,604
3. 4 6,304 8,9+0,57

[TpumiTka. * - JOCTOBIPHICTH BIAMIHHOCTEH MOKa3HUKIB 00CTexXyBaHuX P<0,05
BIIHOCHO 4-piuHMX [iTed y cBoii kateropii, # - P<0,05 BITHOCHO MOKAa3HUKIB

S-piuHuX aiTei cBoel kareropii, * - P<0,05 BiIHOCHO MOKA3HUKIB 3I0POBUX JITEH.

Cnil migKpecauTH, 110 BUKOHAHHS 3aBJaHb B 000X 3aCTOCOBAHUX HaMH Y
JTOCIIKEHHI MeToaukax (M0 3amaM’STOBYBAaHHIO SK TBAapWH, Tak 1 JeTajeil Ta
KOJIbOPIB Ha MaJIOHKaX) MOTpeOyBaio Bi AiTei 4—X pOKiB 3HAUHOT'O HAIPY>KEHHS Ta
KOHIICHTpAIlii, 1[0 MBUJIKO BUKJIUKAJIO Y HUX PO3BUTOK BTOMHU Ta BTPATy 1HTEPECY J0
iX IpOJOBKEHHS B 000X OOCTEKYBaHUX Ipynax. fK BIIOMO 3 JITEpaTypH, JOBUIbHE
3amaM’sITOBYBaHHS Yy MOJIOAIIOMY JOWIKUIBHOMY BIIlI 1€ HE € JOCTaTHBO
PO3BUHEHUM [2].

Cepen crapmmx rpym AiTeid, oCOOIUMBO y 6-THU pIUHMX, BUKOHAHHS 3aBJaHHS
BHUKJIMKAJIO TIOMITHHUH iHTepec, Oa)kaHHS BUKOHATH 3aBIaHHS «Kpalle 3a BCIX» Ta
orpuMatu iHme 3apaanHHsa. Jitu 3 mopymeHHsmu OPA 5-6-T pokiB Takox i3
3aI[IKaBJICHICTIO BUKOHYBaJIM 3alpONOHOBaHI 3aBAAHHS, Xo04a JesAKl 3 HUX
JEMOHCTPYBAJIM MIEBHI CKJIAJTHOII YIIPOIOBXK POOOTH Ta MPUITYCKAIUCH IOMHUJIOK.

Haronoiryemo Ha ToMy, 110 OTPUMaH1 HAMU Pe3yJIbTaTH HE € JOCTaTHIMU JJIs
nosicieHHs1 piBHS po3BUTKY CC powmkuibHAT 3 mnopymeHHsMu OPA, aine BoHu
BKa3ylOTh Ha HEOOXIAHICTb MPOBEAEHHS MOJAIBLIOTO0 JOCTIIKEHHS Yy LbOMY

HanpsiMKy. MIMOBIpHO, 10 [ TakuxX JiTed OyAe KOPUCHUM 3aCTOCOBYBaTH B
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OCBITHIM poOOTI cHerianbHi peaduliTallifHO-PO3BUBAIOYl TEXHIKK 3 METOIO
3a0€3MEeUeHH] MHCJICHHEBOI, I1HTEICKTYyaJbHOI Ta I1HTErPATHMBHOI CKJAI0BOI 1X
CEHCOPHOI cdepu.

BucHoBku. BcTaHOBIEHO 3HMKEHI XapaKTEpUCTUKH CEHCOPHOi cdepu 3a
MOKa3HUKAMU TaM’ STl y JOMIKUIBHAT 3 MOPYIIEHHSIMH OMOPHO-PYXOBOTO amapary

MOPIBHSHO 1X 3I0POBUX OJAHONITKIB.
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Anortanisi: [IpoananizoBaHo cy4acHI MeETOAM Ta crnocodou  (i3UUHOT
pealbimiTanii, SIKI 3aCTOCOBYIOTHCSI MICJISI OCKOJIKOBOTO IOpPaHEHHSI KOJIIHHOTO
cyrino0a. BusiBieHO OCHOBHI MNIISXM 3HIDKCHHS MICISONEpAIliiHUX YCKJIaJIHEHbD,
30epekeHHS (DYHKIIOHAJIbHOI aKTUBHOCTI KOJIHHOTO Cyrjio0a Ta MaKCHMAaJIbHOTO
BIIHOBJICHHS MOTO (DYHKIIIH.

Kiro4uoBi cjioBa: OCKOJKOBE TOpaHEHHS KOJIHHOTO cyrioba, ¢dizudyHa

pealimiTaris.

AHani3 mnopyuieHb IUIICHOCTI Tijda JIOJWHU, 110 MalTh BIMCHKOBE
MOXO/KEHHS, BKa3y€e Ha JOMIHYBAaHHSI BOTHEMAJIbHUX MOPAHEHb KIHIIIBOK, IEPEIOMIB
iX KICTOK Ta OCKOJKOBUX BpaX€Hb CYIJIO0IB MOPIBHAHO 13 TPAaBMaMH 1HIIMX BHIIB 1
nokamizamiid [1]. Cepen TpaBM HIKHIX KIHIIIBOK YIIKOJKEHHS KOJIHHOTO Cyrjio0a
3aiimatoTh He MeHie 70%, ki K1acudiKyroThCs SIK CKIaAHI BHACHIIOK pyHHaIlii
PYXJIMBOTO 3’€THAHHS CTETHOBOI, BETMKOTOMUIKOBOI KICTOK Ta HAJIKOJIHKAa y TPhOX
TUTOIIMHAX.

[Tig gac TpaBmaru3arii cyrio0a BiIOyBaeTbcs MOPYLIEHHS MOTO 3B’SI3KOBOTO
anapary, 0co0JIMBO XPECTOMOAIOHUX 3B’ SI30K Ta XPSIIOBUX YTBOPEHb (MEHICKIB), SIKI
po3TalioBaHi BCcepeAuHI Cyrioba, 110 MPU3BOAUTH JI0 TMOPYLIEHHS  BCi€l
OloMexaHIgYHOT KOHCTPYKIIIi [2].

JloaTKOBUM TPaBMYIOUUM Ta YCKIIATHIOIOUUM (HaKTOPOM € OCKOJIKU CHapsIiB,
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PI3HOPIIHI yJIaMKH, 10 TNPUJIITaIOTh 3 BHOYXOBOIO XBWJICIO, MPUBHOCSYU
3a0pyqHEHHsS y paHy. 3a BUIOM CHapsdy, SIKAW 3aBAaB TPaBMYBaHHsS, BOTHEMAJIbHI
MOpaHeHHs OyBalOTh KYJIbOBI, OCKOJIKOBI (3 pI3HMX €JIeMEHTIB Ta (opM),
MIHHO-BHOYXOBI TOIIO. TakoX Mae 3Hau€HHS KIHETHMYHA EHEepris Ky, ii 3MIIIeHHS
iJ] Yac MPOXOJ/KEHHS Y KUBUX TKaHWHaX. [licnst yTBOpEHHS MEPBUHHOTIO PAaHOBOIO
KaHally 3 TOSBOI0 HEKPO3y, HACTa€ MOPYIICHHS MIKPOIMPKYJIALii, BiIOyBa€ThCA
BUBUIbHEHHS ()EPMEHTIB, pPYyHHYBaHHS CYOKIITUHHUX CTPYKTyp Ta pPO3BUTOK
3amanaeHHs [3].

ABTOpU HaroJoOUIylOTh, IO TMICIsA OMNEpalifiHuX BTpy4YaHb (BUIAJICHHS
OCKOJIKIB, PEKOHCTPYKIIii 3B’ 3KOBOT'0 arapary), MeIMKaMEHTO3HOTO JIIKyBaHHS 1 1H.,
MOCTa€ 3aBJIaHHA T10 B1JIHOBJIEHHIO MPale3aTHOCTI KOJIHHOTO Cyrjo0a, BUPIIIEHHS
SKOTO BEJIMKOI0 MIpOI0 3aJICKUTh BiJl MpoBeiaeHHS ¢i3uuHoi peaOimitamii [4, 5].
Cepen HalOUTBIIUX CKJIQHOIIIIB, 3 SIKUMH 31IITOBXYETHCS MOCTpaXkaaia ocoda — 11e
OOMEXEHHS PYXJHUBOCTI Yy CyINIOO1, IHAUBIyaJbHI XapaKTEPUCTHKU IMepeodiry
pernapaTuBHUX MPOILIECIB TOMIO [6].

OTxe, He TUBJISIYUCH HA 3HAYHUHM JOCBI TEOPETUYHHX 1 MPAKTUYHUX 3HAHB 110
BIIHOBJICHHIO KOJIIHHOTO CyTIJIo0a, CydyacHa BOTHEMaJIbHa 30posi, sika 3aCTOCOBYEThCS
B yMOBaxX BEJICHHS BIifHU, CTBOPIOE HOBI BUKIMKH SIK JJI JIIKyBaHHS, TaK 1
peabumiTalii micisi TopaHeHHS.

VY 3B’S3Ky 3 UM, Mmemow Hawioi pobomu Oyno TMpoaHai3yBaTH CydacHi
MeTOAM Ta crocodu (PizuyHOi peadimiTallii, Kl 3aCTOCOBYIOTHCS MICIsT OCKOJIKOBOTO
MOPAHEHHSI KOJIIHHOTO CyTi00a.

BuBueHHs1 pe3yabTaTiB poOIT 0ararbox AaBTOPIB JO3BOJWIIO BUIUIUTH P
OCHOBHHX MPHUHITUIIB MTpoBeAeHHS (i3udHO0i peadimiTartii (puc. 1).

JIOCIITHUKY MiAKPECIOTh, 10 (opMyBaHHS peadUTITaliifHOI MporpamMu
MOBUHHO IPYHTYBAaTHUCA Ha SKOMOra paHHbOMY 3acTOCYBaHHI BIANOBIJHOTO
(GI3UYHOTO HABAaHTAXXCHHS, CUCTEMATHYHIN pO3poOJieHHI cyriioba, 00OB’SI3KOBOMY
MPOBEICHHI TOCTIMHONO MOHITOPUHTY MOXIIMBOTO HaOpsAKYy KOJIIHA, Mia0opi
CHelIaJIbHUX BIOpPaB JIIKYBaJbHOI (I3MYHOI KyJbTYpH Ha 3MIIHEHHS M S31B

TPaBMOBAaHOI ~ HWKHBOI ~ KIHIIBKM,  3aCTOCyBaHHI ~ 3aHfATh  Ha  BEJO-,
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MeXaHO-TpeHaXepax, MiAHIMaHHS CXOJIMHKaMu, Xoap0a T1a oir [1, 5, 7, 8].

~ 1 ~ 1
MoOTHBYBAHHA,
[Toerarme AKTHBHE 3aTy1eHHT
MpPOBeIeHHI XBOPOTO,
peadlmraliHoi VCBITOMIEHHS IIITIB
JOTTOMOTH TIKYBaHHS 1
peadimrari
J \ J
. r "\

KommrekcHicTs,

BpaxyBaHHS BiKY [TocTymoBICTh Ta
Ta CYIyTHIX CHCTEeMAaTHYHICTE
3aXBOPIOBaHb IPOBCACHHA

peadumrari
o \ J
e A OCKOJIKOBE
. IOPYHIEHHA Bixnosinna
¢ BIPYT \ : :
QHHE BIPYAHILL KOJITHHOT'O inuBinyambHa
(TTouaTOK BHKOHAHHS CVITIOBA .
peadimTaIiHOi TpUBATICTR
TIPOTPaMII) peabiniTauii
\ y,

Puc. 1. llpunnunu ¢iznuHoi peadijiTanii KOJIHHOIO cCyriooa.

VY nmiteparypi 3yCTpiuaeTbCsl 3HA4YHA KUIBKICTh PI3HUX 3ac00iB  (i3U4YHOT
peabumiTaiii, Kl 3aCTOCOBYIOTBCS IMICJISI TIPOBEICHHS ONEPATUBHUX BTPYYaHb IIOJ0
BIJIHOBJICHHS TOPYIIEHUX XPECTOMOAIOHMX 3B’ 130K KOJIHHOTO CYIjio0a.

ABTOpaMH TIJIKPECITIOETHCS, IO 3MEHIICHHS OO0JIbOBOrO (DaKTOpPy MOBHHHO
3a0e3MeyyBaTuCh HUIAXOM HAKJIAJaHHS XOJOMYy, 3aCTOCYBaHHS MAacUBHUX PYXIB Y
paHHI{ mepioA Mmicis omepalii Ta y noaaisiiomy, yepe3 5-10 nHiB, 0 YyepryBaHHs
MAaCMBHUX Ta aKTUBHUX PYXOBUX BIIPAB.

TpuBanicts nporpamu (i3u4HOI peadiyiTaiii MOXe KOJIUBATHUCS Bif 7 MICALIB
1o 1-1,5 poky 3 BpaxyBaHHS 1HIUBITyaJIbHUX TTOKa3aHb [6].

OTxe, cepen HAWOUIBII JIEBUX CY4acHMX 3ac00iB (cmoco6iB) (izuyHOl
peabumiTaiii OCKOJKOBOIO MOPaHEHHS KOJIHHOTO Cyrio0a AOLUIBHO MITKPECIUTH

JeKiTbKa (puc. 2).
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JIIKYBAHHA ITOJIOKEHHAM (KopeKIid TpaBMOBaHOL
HITKHBO1 KIHITIEKH 12 BIKOPHCTAHHAM TOHTET, (PiKCaTopiB)

KIHEI3IOTEINIIYBAHHA (TmoTprvka M'A30BO-
(pacIiamEHOTO CeIMeHTY, BiTHOBIEHHT TOHYCY M'A3a)

I'TIPOKIHE3SIOTEPAIIIS  (3MeHINeHHA  Hapy&eHHIT
VIIKOTKEHHX MA31B, 3amo0iTaHHA aTpodii, 3MIIHeHHST
OTIOPHILX (pYHKIILI)

MEXAHOTEPAIIIA (cTipidHHA  ApeHaKHIN — yHKI,
PITHOBIEHHIO XPAIMOBOI TKAHIHIL, 30UMBIIEHHI0 AMITTTYIL
PYXIB, 3aI00ITaHHI0 KOHTPAKTYpaM)

Puc. 2. OcHoBHi 3ac00u (izn4HOI peadisiiTanii KOJiIHHOTO Cyryiooa.

CxuisieMoch 10 AYMKH, IO TOJOBHUM akKLEHTOM JIKyBaHHS Ta peaoOimirTarii
OCKOJIKOBOTO TIOPAaHEHHsS KOJIIHHOTO Cyrjo0a, K CKJIAaJHOTO 3aBJaHHS, MOBHUHHO
OyTH BIpPOBAPKCHHA KOMIUIEKCHUX IMpPOrpaM 13 3acCTOCYBaHHSIM pI3HOMaHITHUX
3ac00IB BIUIMBY Ta PYXOBUX PEXKHMIB, 110 CTaHE HACTYIMHHM KpPOKOM HalIOro
JIOCIIIKEHHS.

BucnoBku. IlpoBenenuii anami3 niTepaTypd [O03BOJIMB BHUSBUTH OCHOBHI
MPUHITUIIN 3acTOCyBaHHs (Pi3uyHOI peadimiTarlli, BUAUTATH ii Cy4acHI METOIU Ta
3aco0u, CHpsIMOBaHI Ha 3HWKEHHS MICISONEpAIifHUX YCKIaIHeHb, 30€peKeHHS
(YyHKIIIOHATBHOT aKTHUBHOCTI Ta TMOBHE BIJHOBJICHHS (PYHKIIM KOJIHHOTO Cyrioba

ITICJI OCKOJIKOBOT'O ITOpPpaHCHH:.

CIIMCOK JIITEPATYPH
1. Myxin B.M. ®izuyna pealOuriTariis B TpaBmaToJiorii : MoHOrpadis /
B.M. Myxin. — JI. : JIHY®K, 2015. — 428 c.
2. Koninauit cyrio6 (mpoMeHeBa aHaToOMIsl, METOIM JOCIIHKCHHS, TPOMEHEBA
JIarHOCTMKA 3aXBOPIOBaHb 1 TpaBMaTWyHUX ymkomkenb) / M. Coyssk,

O.I1. [llapmazanoBa, P.SI. AOnymraee Tta 1H. — [oneupk : Bugaseup

35



3acmascekui O.10., 2011. — 208 c.

3. BorHenanpHi moOpaHEHHS: TaKTHKa HAJaHHS TOTIOMOTH Ta MpodiTaKkTHKa
TpoMOOTHYHHX ycKiagHeHb. Health-ua.com. CremianizoBanuii MEIMYHHI IMOPTA.
https://health-ua.com/article/69898-vognepaln-poranennya--taktika-nadannya-
dopomaogi-taproflaktika-trombotichnih

4. T'aitko O.I'. Orminka e(eKTUBHOCTI JIIKyBaJIbHO-peabLTITAIIMHUX 3aX0/l1B
MICJs ApTPOCKOMIYHUX BTPYYaHb y XBOPHX 3 YIIKOKEHHSIMHU MEHICKIB Ta MEPEAHBOT
XpecTtonoaiOHoi 3B’s13ku KomiHHOro cyrioba / O.I. Taiiko, JI.B. Tlepdinosa //
30. naykoBux mpanbs XVII 3’i3ay optomenis-tpaBmaronoriB Ykpainu, Kuis, 5-7
xoBTHA 2016 p. — K. : IY «ITO HAMHYVY», 2016. — C. 369—-3609.

5. Eranna peaOumiTamiss micias apTPOCKOMIYHMX BTPYyYaHb Ha KOJIHHOMY
cyrno6i / I.B. Poit, O.I. basaaina, [.LK. batosa, O.A. Koctorpusz // Menuuna i
¢bi3udHa peadimiTalis — €BpONEHChKHUM MIAXIJ B paMKaX MIXHApOIHOTO MEIUYHOTO
KOHrpecy «BmpoBa/KeHHsSI Cy4acHUX JOCSITHEHb MEIWYHOI HAayKH B MPAKTHUKY
OXOPOHHM 37I0pOB’sl YKpaiHW» : Marepiaii MiKHapojaHoro konrpecy. — K., 2012. —
C. 68.

6. 3asipuuii .M. CydacHi cynepewiMBl TOTJSIM Ha peabuUIITalii0 TICs
PEKOHCTPYKIIT MepPEeIHbOI XPEeCTOMOMI0HOI 3B’ s13ku (oryisiy jitepatypu). Yactuna 11 /
[.M. 3asipnuii // Bicauk opromenii, TpaBmarosorii Ta npotedyBaHHs. — 2014. — Ne 3. —
C. 75-79.

7. ®izuuna peabumiTallis NAIIEHTIB TICIS aPTPOCKOMIYHOT PEKOHCTPYKITIT
MepPeHbOl  XPEeCTOMOMIOHOI  3B’SI3KM  KOJIHHOTO  Cyryioba Ha  MI3HBOMY
nicnsionepariitnomy niepioai / O. basuaina, JI. KatrokoBa, M. Ctpenbhuk, A. PycaHos,
O. Hikanopos // ®13. KynbTypa, CIIOPT Ta 370pOB’s Harli : 30. Hayk. nip. — K., 2014, —
Bum. 17. — C. 625-629.

8. Yemipic A.J. ®isnuna pealimiTaiis XBOPUX 3 TOMIKOMKEHHIM TEPEIHbOT
XPEeCTONoi6HOT 3B’s13kM KoliHHOro cyrinoba / A.M. Uemipic, A.B. JlaBuaenko //

Jlitonuc TpaBmarosnorii Ta opronenii. — 2011. — No 1-2. — C. 271-271.

36


https://health-ua.com/article/69898-vognepaln-poranennya--taktika-nadannya-dopomogi-taproflaktika-trombotichnih
https://health-ua.com/article/69898-vognepaln-poranennya--taktika-nadannya-dopomogi-taproflaktika-trombotichnih

MEDICAL SCIENCES

DYNAMICS OF NERVOUS REGULATION OF THE ACTIVITY
OF BODY SYSTEMS

Akhrorov Khabibulloh Khamidullayevich
associate professor of the physiology department
Emu University,

Salimova Munisaxon Bobirovna

student of Emu University,

Ubaydullayeva Munisxon Salievna

student of Emu University,

Muxammedova Nodira Xabibullaevna

student of Emu University

The experimental datas, explicitly and convincingly presented in works of
physiologists , with big conspicuity confirm the difficult functional interrelations of
all links of the device of digestion.

Gastric juice is produced by the glands of the stomach located in its mucous
membrane. It is covered with a layer of columnar epithelium, the cells of which, on
an empty stomach, secrete mucus in the form of a thick gel and a weakly basic liquid.
The surface of the mucous membrane has a huge number of small
depressions - gastric pits, into each of which the lumens of 3-7 gastric glands open. In
each section of the stomach there are glands of a certain type.

There are three sections of the stomach. The cardiac section, which is a narrow,
1-4 cm wide, ring below the opening of the esophagus, contains tubular glands. They
consist mainly of mucus-producing cells. The fundus and body of the stomach, which
together make up 3/4 of the entire stomach, include three types of cells: main cells,
which produce proteolytic enzymes, parietal cells, secreting hydrochloric acid, and
accessory cells, secreting mucus.

The pyloric region, which makes up 15-20% of the stomach, contains simply
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branched tubular glands that secrete mainly mucus. The peculiarity of this section is
the presence of G-cells that produce gastrin. Fundal gastric juice plays a leading role
In gastric digestion. The human stomach secretes 2-2.5 liters of juice per day.

On an empty stomach, the glands of the stomach secrete a little mucous juice,
which contains practically no hydrochloric acid and enzymes. Eating sharply
stimulates secretory processes. This occurs under the influence of a complex of
neuro-reflex and humoral factors.

The main secretory nerve is the vagus. The mediator acetylcholine, released at
the endings of their axons, stimulates the secretory activity of the main, parietal and
mucoid cells of the gastric glands through the M-cholinergic receptors of the
glandulocyte membrane. In all these cells, acetylcholine-receptor interaction is
accompanied by an increase in the entry of Ca®* into the cells.

In addition, acetylcholine affects secretory cells indirectly through stimulation
of the formation of the hormone gastrin and histamine. Acetylcholine activates
G-cells of the mucous membrane of the antrum of the stomach, producing gastrin,
which through the bloodstream reaches the parietal cells of the glands and, through
special receptors in their membranes, causes the production of hydrochloric acid.

Gastrin stimulates the synthesis and release of pepsinogens by chief cells and
mucus - mucoid cells. If the pH in the antrum of the stomach decreases, which is
associated with an increase in the secretion of hydrochloric acid by the gastric glands,
then the release of gastrin decreases. At pH 1.0, the secretion of gastrin stops and the
secretion of the gastric glands sharply decreases.

Thus, gastrin takes part in the self-regulation of gastric secretion depending on
the pH value of the antral contents. The formation of gastrin itself, in addition to the
vagus nerve, is stimulated under the influence of protein hydrolysis products, alcohol,
and food extractives.

Acetylcholine and gastrin in the mucous membrane of the fundus of the
stomach stimulate the activity of mast cells of the gastric mucosa that secrete
histamine, which, diffusing through the intercellular spaces, through the H2 receptors

of the parietal cell membrane, stimulates the production of large amounts of acidic
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gastric juice, poor in enzymes and mucoids.

The effect of histamine is based on the process of involving intracellular
CAMP - its formation is accelerated. Histamine and gastrin affect the secretion of
pepsinogen indirectly - increasing the secretion of hydrochloric acid. In high doses,
histamine inhibits the secretion of chief cells.

Three stimulants of gastric secretion (acetylcholine, gastrin and histamine)
mutually enhance each other's effects. After transection of the vagus nerves (in
animal experiments), the stimulant effect of acetylcholine, gastrin and histamine is
sharply weakened.

The secretion of the gastric glands is enhanced by bombesin (a releasing factor
in the release of gastrin), and to a lesser extent by the hormone motilin. Inhibition of
secretion processes in the stomach occurs both by inhibiting the formation of
hormonal stimulants and by directly influencing secretory cells.

In both cases, most inhibitors inhibit the intracellular processes of cAMP
formation and Ca®* entry. The secretion of gastric HCI decreases when the pH in the
duodenum, under the influence of dietary chyme, is acidified below 4.0.

Under these conditions, the duodenal mucosa secretes the hormone secretin,
which inhibits the formation of HCL1. Inhibits the secretion of gastric juice and fatty
chyme that enters the intestines. This effect is mediated by the release of
gastroinhibitory peptide (GIP) and cholecystokinin (CCK). All of these hormones,
formed in the duodenum, enter the gastric glands through the bloodstream.

By numerous experiments, it is proved that secretory and motive function of a
stomach, motor function of a small and large intestine and the bile-excreting system
of a liver are intimately bound, and in physiological conditions are strictly coordinate.

The role of irritation of the neuroreceptor device of a stomach in activity of
other departments of the alimentary system received extended coverage in the light of
the doctrine about an interorecetion of internals. It is proved that the irritation of
mechanical and stomach chemoreceptors when filling with its food is followed by
reflex reductions of both a thin, and large intestine. Movements of a small bowel,

slight and the surface at an empty stomach, in 10-15 min. after meal reach a
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maximum of intensity and remain at such level during the entire period of digestion.
At the same time there is strengthening of a physical activity of a colon — the
gastrointestinal reflex described by K.M. Bykov and G.M. Davydov.

According to the experimental datas, reflex influences at mechanical, chemical
or thermal irritation of nervous receptors of a stomach can be expressed not only in
strengthening, but also in slowing down of physical activity of intestines . The nature
of the reflex answer depends on intensity of irritation, as well as on a reference state
of a musculation and the neuroreceptor device of intestines.

In physiological conditions filling of a stomach is followed by reduction of a
terminal piece of an ileal gut with opening of an ileocecal sphincter and transition of
contents to a caecum — a gastro-ileal reflex . On the contrary, overfilling of a distal
loop of an ileal gut leads to reflex reduction of the gatekeeper with slowing down of
bleeding of a stomach.

It is proved that the irritation of interoreceptors of a stomach stimulates
secretion of a pancreas and bilious and secretory function of a liver, leads to
strengthening of reductions of a gall bladder with evacuation of bile in duodenum. At
thermal, chemical irritations, restretching of walls of a stomach and at some
pathological states, on the contrary, reflex depressing of a bile secretion and
pancreatic secretion is observed.

The interrelation of activity of various departments of intestines and the
bile-excreting system of a liver is proved on rich experimental material. The
interoreceptive alarm system from various segments thin and a colon has a natural
impact on bill excretion function of a liver. So, the irritation of mechanical and
chemoreceptors of a small bowel is followed by braking of a bile excretion in a reflex
phase with the subsequent stimulation in neuro humoral phase. At the experimental
inflammation of the isolated loop of a jejunum the expressed dyskinetic disorders of
biliary tract on brake type are observed. Irritation of nervous receptors of proximal
and distal sites of a small bowel, the blind person and a rectum leads to reflex braking
of an exit of bile in duodenum with lengthening of the latent period of the answer to

food irritants. Along with the reflex motive answer the quantity increases and the
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qualitative composition of the separated bile changes. Slowing down of evacuation of
bile in duodenum, despite strengthening of a bile secretion, creates conditions for
stagnation of bile in bilious paths. The interoreceptive alarm system at irritation of
receptors ileocecalarea leads to especially expressed malfunction of a bile secretion,
strengthening of a motility of a gall bladder and at the same time — slowing down of
evacuation of bile in duodenum as a result of increase in a tone and a spasm of trailer
department of the general bilious channel. These data demonstrate that reflex
influences from ileocecal area can be the cause of dyskinesias of biliary tract.

Thus, impulses with mechanical chemo - and baroreceptors of a stomach make
continuous impact on the functional condition of all departments of the alimentary
system. In turn, and the stomach is under the influence of an afferent impulsation
from other departments of a digestive tube and bile-excreting system of liver. It is
proved that the irritation of mechanical - and chemoreceptors of various departments
of intestines, especially most richly innervated the blind person and a rectum, is
followed by changes of secretion, a tone and motive activity of a stomach.

In the difficult pathology of the alimentary system the cecal area having high
physiological activity and defined along with a piloric part of a stomach and rectum
as one of "nodal points of an abdominal cavity".

It is proved by comparison of character and intensity of responses of a stomach
to the irritations going from ileocecal area before and after a section of the main
nervous trunks that the main transmitter of reflex impulses is the sympathetic system,
and the main station on the way of these impulses — a solar plexus.

In the light of the experimental datas the role extero-and interoceptive
influences in the functional condition and the difficult diverse interaction of digestive
organs is obvious. It is clear, that any pathological process in an abdominal cavity it
becomes inevitable a zone of a pathological afferent impulsation, emergence of
various conjugate functional frustration of various links of the device of digestion is a
consequence of what.

It is apparent that in pathological conditions the functional interrelations of a

stomach and ileocecal department of intestines are of especially great importance.
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Diseases of ileocecal area, in particular, of a worm-shaped shoot, have to be reflected
in a condition of secretion and motive evacuation function of a stomach inevitably;
on the other hand, pathological changes of the stomach, especially its pyloric
department and also duodenum can lead to spastic reactions from outside ileocecal
sphincter and also sphincters of proximal departments of a large intestine.

There is no need to emphasize value of a comprehension of regularities of
development and the nature of clinical manifestations of the functional frustration of
various links of the alimentary system complicating this or that pathological process

in an abdominal cavity.
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Abstract: Nanomaterials defined as materials with dimensions in the
nanoscale, have gained significant attention in biomedicine due to their unique
physical, chemical and biological properties. Nanoparticles, quantum dots, and
nanofibers are being employed to target diseases with unprecedented precision,
improving drug bioavailability and reducing side effects. In tissue engineering,
nanomaterials serve as scaffolds that promote cell growth and tissue regeneration.
Additionally, their application in cancer treatment, particularly through targeted drug
delivery and hyperthermia therapy, has shown promising results. However,
challenges related to toxicity, biocompatibility, and long-term effects remain critical
areas of research.
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Introduction

Due to their exceptional physicochemical properties arising from their high
surface area and nanoscale size, nanomaterials have lately involved a lot of attention
since they offer a lot of potential in many fields, particularly in pharmacy and
biomedicine, for cancer treatment, drug/gene delivery, tissue engineering, medical
implants, biological imaging,etc. A large number of nanomaterials have countless
potential to be applied in biomedicine, including nanoplates, nanotubes,
nanoparticles, nanowires, a so forth. To be effective in biomedical applications,
nanomaterials must meet certain criteria, including biocompatibility and low

cytotoxicity. It is essential to maintain their colloidal stability in physiological
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conditions and across varying pH levels. Specific interactions with biomolecules
often require modifying the surface of these nanomaterials through functionalization.
Functionalized nanoparticles (FNPs) offer exciting opportunities for developing
multifunctional biological devices. They can enhance delivery efficiency and
pharmacokinetics after systemic injection, allowing for better penetration into tissues
and targeted drug delivery. Their small size improves properties like solubility and
diffusivity, facilitating effective therapeutic outcomes.

Classification of Functionalized Nanoparticles (FNPs)

Functionalized nanoparticles (FNPs) can be classified based on their
composition into three main categories.

Metallic nanoparticles are composed of metals such as gold, silver, platinum,
and iron, and are known for their unique electronic, optical, and magnetic properties.
These nanoparticles find widespread applications in imaging, drug delivery,
photothermal therapy, and as antimicrobial agents.

Polymeric nanoparticles are made from biodegradable and biocompatible
polymers, such as polylactic acid (PLA) and poly(lactic-co-glycolic acid) (PLGA).
They can encapsulate drugs and release them in a controlled manner, with their
degradation products being non-toxic. These nanoparticles are frequently used in
targeted drug delivery, gene delivery, and vaccine formulation.

Ceramic nanoparticles are composed of inorganic materials like silica, calcium
phosphate, or hydroxyapatite. They are known for their biocompatibility, stability,
and good mechanical strength. Ceramic nanoparticles are utilized in drug delivery
systems, tissue engineering, and as contrast agents in imaging. [1]

Applications of Nanoparticles (NPs)

1. Drug Delivery Systems

Drug delivery systems (DDS) are engineered technologies designed to deliver
therapeutic agents to the body effectively, ensuring that the right drug reaches the
right location at the right dose and at the right time. These systems aim to improve
the pharmacological efficacy of medications while minimizing side effects.

Drugs loaded with NPs possess good drug pharmacokinetics, non-specific
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toxicity, pharmacodynamics, immunogenicity, and biorecognition, thereby improving
the efficacy of the drugs. Chitosan based polymeric NPs can act as drug carriers,
paving the way for the growth of numerous dissimilar colloidal delivery vehicles.
These NPs can cross biological barriers and protect macromolecules such as peptides,
oligonucleotides, proteins, and genes from the degradation of biological media,
allowing the delivery of drugs or macromolecules to the target site followed by
precise release. NPs are a promising strategy for the controlled delivery of a drug
against human immunodeficiency virus (HIV) named lamivudine, which acts as a
potent and selective inhibitor of type 1 and type 2 HIV.

2. Medical Diagnosis, Imaging, and Sensors

Medical diagnosis, imaging, and sensors are critical components of modern
healthcare, enabling the detection, monitoring, and treatment of diseases. Advances
in technology have led to the development of innovative tools and techniques that
enhance diagnostic accuracy, improve patient outcomes, and facilitate timely
interventions. Medical diagnosis involves identifying diseases or conditions based on
a patient's signs, symptoms, and diagnostic tests. Accurate diagnosis is essential for
effective treatment and management of health conditions. Medical imaging is a
non-invasive technique that visualizes the internal structures of the body for
diagnostic purposes. It plays a crucial role in detecting, diagnosing, and monitoring
diseases. Sensors play a vital role in monitoring patient health, providing real-time
data that can inform clinical decisions and improve patient care.

In recent times, NPs have played a vital role in multimodal and multifunctional
molecular imaging. Owing to the nanoscale sizes, high agent loadings, tailored
surface properties, and controlled release patterns, as well as the enhanced
permeability and retention effect, nanotechnology has emerged as a promising
strategy for cancer diagnosis. Magnetic NPs such as iron oxide have gained
tremendous attention in drug delivery systems and magnetic resonance imaging, as
well as in magnetic fluid hyperthermia for diagnosis and cancer therapy. Critical
information regarding the progress of a deadly cancerous disease can be obtained
readily via imaging of the sentinel lymph nodes (SLNs). The naked carbon NPs
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obtained from food-grade honey can be effectively employed in SLN imaging, which
Is attributed to their strong optical absorption in the near-infrared region, smaller size,
and rapid lymphatic transport. This has great potential for faster resection of the SLN
and also decreases complications in axillary investigations using low-resolution
Imaging techniques. [2]

3. Tissue Engineering

Nanoparticles have been used to serve various functions in TE, ranging from
enhancement of biological, electrical and mechanical properties to gene delivery,
DNA transfection, viral transduction and patterning of cells, to facilitate the growth
of various types of tissues to molecular detection and biosensing. The use of the right
type of nanoparticles in TE can significantly enhance the biological, mechanical and
electrical properties of scaffolds as well as can serve various functions depending on
the applications as described in the following. Nanomaterials contribute significantly
to tissue engineering through several key mechanisms.

First, they can be engineered to produce scaffolds that closely mimic the
extracellular matrix (ECM), which provides structural and biochemical support to
cells. This similarity facilitates better cell attachment, proliferation, and
differentiation. Additionally, the high surface area and controlled porosity of
nanomaterials allow for enhanced nutrient diffusion and gas exchange, which are
critical for cell survival and growth.

Nanomaterials also serve as carriers for the controlled release of therapeutic
agents, such as drugs or growth factors. This sustained release can be optimized to
match the healing timeline of the specific tissue being engineered, improving overall
treatment efficacy. The mechanical properties of nanomaterials can be engineered to
match those of natural tissues, ensuring that scaffolds can withstand physiological
loads. This is particularly important for load-bearing tissues, such as bone and
cartilage.

The ability of nanomaterials to influence cellular behavior is another
significant advantage. They can enhance cell attachment, proliferation, and

differentiation. By modifying the physical and chemical properties of the

46



nanomaterials, researchers can direct stem cell differentiation toward specific
lineages, such as osteoblasts for bone or chondrocytes for cartilage. Additionally,
nanomaterials are increasingly used in 3D bioprinting technologies, allowing for the
precise fabrication of complex tissue structures.

The advantages of nonviral methods are their simplicity and the absence of an
Immune response, while the disadvantage is low efficiency due to low transfection
rate.Magnetofection is a new method for gene delivery in which gene transfection is
accomplished using MNPs (in Figure 1). To achieve magnetofection using plasmid
DNA, cationic lipids or polymers with complexes of DNA interact with magnetic
beads and then through a magnetic force are attracted onto target cells so that they
can accumulate on the surface.There has been substantial research into various
methods of magnetofection in combination with Lipofectamine, polyethyleneimine or
dioleoyltrimethylammounium.Furthermore, in endothelial cells and embryonic stem
cells,which are generally resistant to traditional transfection methods, magnetofection
showed high expression levels in target cells. It was found that in fibroblasts and
keratinocytes using reporter genes, the transfection efficiencies using the
magnetofection technique were 36- and 10-fold higher, respectively, compared to the
lipofection technique by cationic liposomes. [3]

g )
! o o

Complex in suspension
i$ added to cells in culture

Figure 1- Principles and schematic of magnetofection.
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Future Directions

1. Nanorobots and Advanced Nanodevices

Nanorobots and advanced nanodevices are at the forefront of biomedical
innovation, offering potential breakthroughs in diagnostics, treatment, and surgery.
These nanoscale machines and sensors provide a high degree of precision in
managing diseases at the cellular level.

Nanorobots can be designed for targeted drug delivery, allowing them to
navigate through the bloodstream and deliver medications directly to specific cells or
tissues, minimizing side effects and enhancing treatment efficacy. They may also be
used for minimally invasive surgery, capable of performing tasks such as removing
blood clots or repairing tissues with greater precision than traditional methods.
Additionally, nanorobots equipped with sensors can provide real-time imaging,
offering doctors the ability to monitor procedures as they happen.

In diagnostics, nanorobots or nanosensors can monitor physiological conditions
continuously, providing early detection of diseases by identifying biomarkers within
the body. For cellular repair, nanorobots may one day be used to repair damaged
DNA or stimulate stem cells to regenerate tissue.In cancer treatment, nanorobots hold
promise for delivering chemotherapy directly to tumor cells, significantly reducing
damage to healthy tissues. They could also be employed in hyperthermia treatments,
where they generate heat at the tumor site to destroy cancer cells without affecting
surrounding areas.Self-propelling nanorobots could navigate autonomously, using
energy from their environment or external magnetic or ultrasonic fields for
movement. This could further enhance their ability to reach target locations inside the
body.Challenges remain in ensuring biocompatibility, developing regulatory
frameworks, and creating scalable manufacturing processes, but nanorobots and
nanodevices have the potential to transform modern medicine, offering more precise,
efficient, and personalized healthcare solutions.

2. Smart Nanomaterials

Smart nanomaterials are designed to adapt to changing biological

environments, responding to specific stimuli such as pH, temperature, light, or
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enzymes. These materials can alter their structure or release therapeutic agents when
triggered by these conditions, making them highly effective for targeted drug
delivery. For example, stimuli-responsive drug delivery systems can release drugs at
a tumor site where the pH is lower than in healthy tissues. This ensures the drug is
only active where it is needed, minimizing side effects and improving therapeutic
outcomes. Smart nanomaterials are also being explored for applications in wound
healing, where they can respond to the presence of bacteria or inflammation,
releasing antibacterial agents or promoting tissue regeneration. [4]

3. Integration with Emerging Technologies

The integration of nanomaterials with emerging technologies such as
biotechnology, artificial intelligence (Al), and machine learning (ML) is opening up
new possibilities for advanced diagnostic and therapeutic systems. Al and ML
algorithms can analyze vast amounts of biological data to optimize the design and
function of nanomaterials for specific medical applications. For example, Al can be
used to predict how nanomaterials will interact with biological systems, improving
their biocompatibility and effectiveness. Additionally, combining nanomaterials with
biosensors and data analysis tools enables real-time monitoring of diseases or
treatment responses, allowing for personalized and adaptive therapies. These
integrated systems have the potential to revolutionize medicine by providing more
accurate diagnostics, highly targeted treatments, and smarter healthcare solutions.

Conclusion:

Nanomaterials hold immense potential in revolutionizing biomedicine. Their
unique properties, including small size and high surface area, make them ideal for
applications such as drug delivery, tissue engineering, and medical diagnostics. By
enhancing targeted treatment methods, improving drug bioavailability, and
facilitating tissue regeneration, nanomaterials contribute significantly to advanced
healthcare solutions. However, challenges like toxicity, biocompatibility, and
scalability still need to be addressed through continued research. The integration of
nanotechnology with emerging fields like artificial intelligence further opens up new

horizons for personalized and efficient medical treatments.
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Overview. The topic ‘Modern approaches to the use of systemic retinoids in
the treatment of dermatological diseases’ is devoted to the study of modern
approaches to the use of systemic retinoids in the treatment of various dermatological
diseases. Systemic retinoids, in particular isotretinoin, have demonstrated high
efficacy in the treatment of severe acne, psoriasis and some other skin diseases. The
abstract will discuss the main mechanisms of action of retinoids, their impact on skin
cell proliferation, sebum production and modulation of the immune response. Side
effects and limitations of their use in clinical practice will also be highlighted.
Promising areas include the development of new generations of retinoids with
improved characteristics, combined treatment with other drugs and a personalised
approach to therapy.

Key words. Systemic retinoids, dermatological diseases, isotretinoin, acne
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side effects.

Introductions. Systemic retinoids have become a cornerstone in the treatment
of various dermatological diseases due to their potent effects on cell proliferation,
differentiation and inflammation. These medications have revolutionised the

treatment of severe acne, psoriasis and other chronic skin diseases. This thesis aims to
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explore current approaches to the use of systemic retinoids, delving into their
mechanisms of action, clinical applications and associated side effects [1, p. 369]. By
examining the latest research and clinical trials, this study will provide a
comprehensive overview of the role of systemic retinoids in modern dermatology.

Aim. To comprehensively study modern approaches to the use of systemic
retinoids in the treatment of dermatological diseases. In particular, the study will
focus on a detailed analysis of the molecular mechanisms of action of retinoids at the
cellular level, their impact on the processes of proliferation, differentiation and
apoptosis of skin cells. [2, p. 147]. Particular attention will be paid to the clinical use
of retinoids in the treatment of various dermatological diseases, such as acne,
psoriasis, rosacea, and others.

Materials and Methods. A systematic literature review was conducted using
the PubMed, Scopus and Cochrane Library databases for the period from 2010 to
2023. A combination of the following keywords was used to search for relevant
publications: ‘systemic retinoids’, “isotretinoin”, ‘“tretinoin”, “dermatological

9% ¢¢ 29 <6 2 ¢e 29 ¢¢

diseases”, “acne”, “psoriasis”, “treatment”,

29 ¢¢ 29 ¢¢

efficacy”, “side effects”, “mechanisms
of action”. The selection of publications was based on the following criteria: type of
study (review articles, randomised controlled trials), language (English), and
relevance to the research topic [3, p. 79]. ClinicalTrials.gov and WHO International
Clinical Trials Registry Platform were used to analyse clinical trials. Randomised
controlled trials of phase Ill and IV published over the past 15 years were selected to
evaluate the effectiveness of systemic retinoids in the treatment of dermatological
diseases such as acne vulgaris, psoriasis, and rosacea. In addition, a comparative
analysis of the effectiveness of different dosages and regimens of systemic retinoids
was conducted. The SPSS Statistics software package was used for statistical analysis
of the data obtained from the literature review and clinical trials. Descriptive
statistical analysis was performed to characterise the study sample. Statistical
methods such as Student's t-test, analysis of variance (ANOVA), and meta-analysis
were used to assess the effectiveness of treatment and compare different groups of

patients.

52



Results and Discussion. Systemic retinoids, in particular isotretinoin, are
considered to be one of the most effective drugs for the treatment of severe acne,
including nodular and cystic acne. Their use provides a treatment may vary
depending on the specific phenotype of the disease, which indicates the need for an
individual approach to therapy [4, p. 251].

For other dermatological diseases, such as rosacea, data on the effectiveness of
systemic retinoids are currently limited. Nevertheless, the possibility of their use in
the treatment of rosacea is being studied, and future research may open up new
perspectives on the use of retinoids in this area.

The main mechanisms of action of systemic retinoids are the regulation of
keratinocyte proliferation, reduction of sebum (sebum) production, anti-inflammatory
effect and modulation of the body's immune response [5, p. 477] These properties
make retinoids unique in the treatment of dermatological pathologies. In addition,
scientific studies have shown that retinoids can affect the expression of genes that
play a key role in the development of various skin diseases. Due to this multifactorial
effect, retinoids are effective both in combating chronic conditions and preventing
further development of diseases [6, p. 327].

However, systemic retinoids are not without side effects. The most common of
these are dry skin and mucous membranes, hypersensitivity to ultraviolet radiation,
and increased blood lipids. Dry skin is usually the most frequent and noticeable side
effect, which can cause discomfort to patients, but can be partially reduced by using
moisturisers. In rare cases, more serious side effects may occur, such as depression,
suicidal thoughts, and inflammation of the intestines, which requires special attention
from medical personnel. The risk of developing these complications depends on the
dose of retinoids, the duration of treatment, and the individual characteristics of the
patient's body. Therefore, it is important to monitor the patient's condition throughout
the course of therapy.

The prospects for research in this area are very important for the further
development of dermatology. In particular, the development of new generations of

retinoids that will have fewer side effects while maintaining high treatment efficacy
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Is a topical area. One of the main tasks of modern medicine is a personalised
approach to treatment, taking into account the patient's genetic characteristics, which
will allow creating individual therapy regimens based on the specifics of each
person's body. In addition, combination therapy with retinoids and other drugs can
Improve the effectiveness of treatment of various dermatological diseases [7, p. 157].

Improving methods of monitoring the effectiveness of therapy and early
detection of side effects is also an important area. This will help ensure maximum
patient safety during treatment and maintain the high efficiency of retinoids in
clinical practice. significant improvement in the skin condition in patients with such
forms of the disease, where other treatments do not bring the desired result. In
addition, systemic retinoids play an important role in the treatment of psoriasis. In
this case, they demonstrate a significant reduction in the number of rashes, a decrease
in the intensity of symptoms and a reduction in inflammation. However, the
effectiveness of psoriasis [8, p. 417].

Conclusions. The study made it possible to comprehensively assess current
approaches to the use of systemic retinoids in the treatment of dermatological
diseases. The analysis of scientific literature and clinical trials confirmed the high
efficacy of systemic retinoids, in particular isotretinoin, in the treatment of severe
acne, which is one of the most important achievements in this area. Retinoids also
show positive results in the treatment of psoriasis and other dermatological diseases,
such as rosacea. The mechanisms of action of systemic retinoids are closely related to
the regulation of keratinocyte proliferation, reduction of sebum production and
modulation of the body's immune response. This makes it possible to effectively
combat many chronic skin diseases. However, it is worth noting that the use of
retinoids is often accompanied by the development of side effects, such as dry skin,
increased sensitivity to sunlight and changes in blood lipids. These limitations limit
the possibility of widespread use of these drugs in clinical practice. Promising areas
for further research include the development of newer generations of retinoids with
fewer side effects, which will significantly improve the safety of therapy. A

personalised approach to treatment, which takes into account the genetic
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characteristics of each patient, is another promising area that can optimise the
effectiveness of retinoid therapy. In addition, the development of combined treatment
regimens in which retinoids are combined with other drugs can enhance their
therapeutic effect. One of the key tasks is to create new methods for monitoring the
effectiveness of treatment, which will allow timely detection of side effects and
adjustment of therapy. The findings of the study highlight the important role of
systemic retinoids in modern dermatology, but further research and development of
new therapeutic strategies are needed to ensure their wider and safer use. Practical
recommendations for physicians are that the prescription of systemic retinoids should
be based on the individual patient's characteristics and the severity of the disease.
Patients undergoing retinoid therapy should be under constant medical supervision to
prevent complications. In addition, they should be informed in detail about possible
side effects and the importance of strict adherence to doctor's recommendations. The
results obtained can be used to create new protocols for the treatment of
dermatological diseases, optimise therapeutic regimens and significantly improve the

quality of life of patients.
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Abstract. Biorhythms are considered as an integral part of the functioning of
the human body and are one of the main mechanisms of human adaptation to
environmental conditions - changes in the duration of the light period, temperature
regime, geomagnetic influences as well as to the organization of work. It is known
that the diet is determined by the frequency, time and observance of the time of
eating during the day.
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obesity.

It is known from scientific sources that chronobiorhythms affect the activity of
metabolic processes in the human body. Obesity and its complications are a serious
problem worldwide. One of the important regulators of circadian rhythms, which
affects the processes of sleep and activity, body weight control is the epiphyseal
hormone melatonin [1, p. 178]. It is synthesized by the pineal gland of the brain only
in the dark and performs important functions in the human body. Regulation of
energy metabolism at the cellular level is carried out by hormonal receptors that
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interact between genes and affect intracellular reactions of oxidation and reduction
and have an important interaction with the suprachiasmatic nuclei of the
hypothalamus [2, p. 1052].

Fluctuations in sex hormones also affect metabolic disorders and occur much
more often in women than in men. In adipose tissue metabolic homeostasis regulates
energy exchange [3, p. 300]. The circadian rhythm controls the synthesis of
melatonin by the pineal gland, and the hormones ghrelin and leptin influence weight
loss and obesity. Ghrelin, the hunger hormone, is responsible for the feeling of
hunger, and leptin - for the feeling of satiety in the human body. A person can begin
to suffer from a violation of energy metabolism when the balance of these two
hormones is disturbed. Many hormones, enzymes and transport systems regulate
energy metabolism, and the circadian rhythm modulates their expression, secretion
and activation [4, p. 430].

Melatonin affects the metabolism of insulin, adipose tissue, lipolysis,
mitochondrial function and is effective in the treatment of obesity. Thanks to its
antioxidant and anti-inflammatory effects, it reduces the dysfunction of adipose
tissue. During sports activities, the thermogenic effect increases thanks to melatonin,
since at the same time muscle tissue is restored, which is an important factor in the
fight against excess body weight [5, p. 30].

Melatonin is a key mediator between the circadian rhythm and lipid and
carbohydrate metabolism at different tissue levels: skeletal muscle, adipose tissue,
and liver. Adipose tissue is the central metabolic organ that regulates the energy
homeostasis of the entire organism [6, p. 105]. The key energy reservoir for other
organs is white adipose tissue while brown adipose tissue stores lipids for
cold-induced adaptive thermogenesis. Active metabolites and signaling systems that
quickly respond to changes in circadian clocks coordinate metabolic pathways that
ensure energy homeostasis [7, p. 163].

Melatonin can be used as a drug for the treatment of obesity in patients, due to
its protective properties and the absence of significant side effects. The need of a

healthy body for melatonin is about 3 mg per day. Melatonin restores and strengthens
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cells, resists aging, regulates fat metabolism, improves the work of the
gastrointestinal tract, helps to cope with stress, normalizes blood pressure, supports
proper metabolism. The lack of action of melatonin in muscle cells leads to a
violation of the physiological rhythm of glucose [8, p. 218].

Scientific studies indicate that melatonin has a positive effect on the process of
losing weight. There is increasing evidence of a link between night shift work or
short sleep duration and indicators of obesity, such as body mass index or waist
circumference [9, p. 726].

Biological rhythms are an important tool created by nature in organisms for
their survival and optimal functioning. One of the conditions for the existence of
living organisms and a property of living matter is the cyclicality of biological
functions at all levels. The interaction of various functional systems of the body with
the environment is considered cyclical, which contributes to the harmonious
coordination, adjustment of various oscillatory processes to the same order, ensures
the normal life activity of the entire organism [10, p. 301]. Redox processes occur
rhythmically and in harmony with physical and cosmic rhythms in biosystems of any
level of complexity. Sleep and daily rhythm are the main components of regulation of
energy exchange [11, p. 403].

In the hypothalamus there are receptors sensitive to leptin, which is synthesized
from the main adipocytes. In energy metabolism, this hormone plays a regulatory
role, thanks to the increased activation of the sympathetic nervous system and
increased thermogenesis by increasing the synthesis of thyroid hormones. Obesity is
caused by the loss of leptin receptor sensitivity due to excessive food consumption
and reduced energy expenditure [12, p. 386]. Leptin leads to higher energy
consumption and increased levels of iodide thyroid hormones and activation of the
sympathetic nervous system. A high-calorie diet, low physical activity, lack of sleep,
dysregulation of adipose tissue, chronic inflammation, oxidative stress are factors that
lead to the development of obesity [13, p. 48].

The concept of desynchronosis appeared thanks to chronobiology and it

characterizes the development of a pathological state of the body and is a disease
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diagnosed within the framework of chronobiology. Violation of circadian rhythms is
a pathological syndrome that leads to an imbalance of physiological processes in the
body. The level of the hormone leptin in blood serum reaches a maximum at night,
and its release occurs in the circadian cycle. Leptin secretion, thermogenesis, and
energy homeostasis can be indirectly affected by circadian imbalance [14, p. 125].

With chronic desynchronosis the development of neuroses is possible. This is
possible when the light regime is disturbed, and in old age desynchronosis can be like
an adaptation syndrome. Some hormones, such as growth hormone somatotropin, are
more active at night. Growth hormone cannot be released at a physiological level if
the cross-connection between the circadian rhythm and growth hormone is disrupted
due to sleep disorders [15, p. 1078].

Scientific studies indicate a positive effect of postprandial exercise on weight
control compared to fasting exercise due to its positive effect on appetite and resting
metabolism. Scientists are actively studying the possible link between melatonin
deficiency and obesity as melatonin plays a vital role in hormonal regulation and
energy metabolism, including leptin signaling and secretion. Decreased sleep
efficiency and disruption of the circadian rhythm depends on the level of melatonin,
which gradually decreases throughout life. The circadian rhythm effectively
modulates the expression, secretion, and activation of many hormones, enzymes, and
transport systems that affect energy metabolism [16, p. 432].

Disturbances of sleep and wakefulness in the elderly are associated with a
decrease in the nocturnal secretion of melatonin, which regulates not only the
circadian rhythm but also controls human body weight. The effects of melatonin are
mainly mediated by its antioxidant properties, which are stronger than those of other
indoles. Chronic and prolonged oxidative stimuli are closely related to oxidative
stress. The function of hormone receptors and some genes at the cellular level can be
affected by the circadian clock [17, p. 5].

Changes in the functioning of the autonomic nervous system, circadian
processes, nocturnal secretion of melatonin can be explained by the connection

between changes in sleep time, negative consequences for health and an increase in
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human body weight. The second important factor after nutrition that affects weight
loss is a full sleep as one of the important effects for maintaining a normal body
weight. The circadian rhythm is important for the body's energy homeostasis. During
fasting exercise causes the use of glycogen stores to enhance fat oxidation and lowers
plasma insulin levels by inducing lipolysis by increasing plasma epinephrine and
norepinephrine levels.

The level of brown fat is affected by melatonin, which regulates human heat
exchange and helps burn more calories. Metabolites that ensure energy homeostasis
affect metabolic pathways are coordinated by signaling systems that instantly respond
to changes in the circadian clock [18, p. 855].

Therefore, a review of the scientific literature showed that the
anti-inflammatory and antioxidant effects of melatonin may influence body weight
and energy metabolism, thanks to the molecular mechanisms of melatonin involved

in the regulation of metabolism.
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Bceryn./Introduction

AKHE € OJJHUM 13 HaWMOIIMPEHININX JEPMATOJIOTIYHUX 3aXBOPIOBAHb CEPET
IIJUTITKIB, BIUIMBAIOUN HA SKICTh KUTTS MUIBMOHIB MOJIOJIUX JIFOJEH IO BChOMY CBITY.
Ile 3axBOpIOBaHHS XapaKTEPU3YETHCS IMOSBOIO TMAIys, MYCTYJ, KOMEIOHIB Ta, B
TSOKKUX BUMAJKAX, KICTO3HUX YTBOPEHb HA OONMYYI, Ui, TPYASX Ta CIUHI. AKHE HE
numie Mae (Ppi3uyHi, a ¥ 3HAUHUIA TICUXOJOTIYHUYN BIUIUB, CIPUYUHSIIOUNA 3HM)KCHHS
CaMOOILIIHKH, TPUBOXKHICTh Ta ACMPECI0 cepel] MUNTKIB. 3 OMISAYy Ha MOr0 BHCOKY
MOIIMPEHICTh Ta TOTEHIHI HACHiJKK, MpobjemMa akHe Yy MIJJIITKIB MOTpedye
JIETATHLHOTO BUBUCHHS Ta €(DEKTUBHUX CTPATETiN yIpaBIiHHS.

Meta poooTu./Aim

MeTor 1IHOTO JOCHIKEHHS € aHali3 TMOIIMPEHOCTI aKHE Cepen IMiJTITKIB,
BUBUYEHHSI OCHOBHUX IMPUYMH Ta (AKTOpPIB PHU3HMKY, OIIHKA BIUIMBY AaKHE Ha
MICUXOJIOTIYHUM CTaH MOJIOAUX JIFONIeH, a TaKoXK pO3MIsA] CyYaCHUX METO/IB
JTIarHOCTHKU Ta Tepamii Iboro 3axBoproBaHHA. (OcoOivBa yBara NPHUIUIIETHCS

BIPOBA/PKCHHIO NPO(UIAKTUYHUX 3aXO/AIB Ta OCBITHIX HPOrpaMm Hjisi MiJBUILEHHS
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0013HAHOCTI Cepe/T MiUTITKIB Ta iX OATHKIB.

Marepianu ta metonu./Materials and Methods

JInst TOCSATHEHHS! MOCTABJIEHOI METH BUKOPUCTOBYBAJHUCS JaHI 3 HAyKOBUX
myOmiKaIlid, OIISAIB JITEpaTypH, eMiAeMIONOTIYHNX JOCHIHKCHh Ta KITHIYHUX
JTOCHIIHKEeHb, 110 CTOCYIOThCS akHe Y HiITKIB. [IpoBeneHo aHami3 (akTopiB pU3HKY,
TaKUX SK TOPMOHAJbHI 3MIHHM, T€HETUYHA CXWIBHICTh, BIUIMB MJIETH, CTpECy Ta
eKoJOoriYHUX (akTopiB. TakoX pO3MIAHYTO Pi3HI METOAU JIKYyBaHHS, BKJIIOYAIOUU
TOIIYHI Ta CUCTEMHI IIpernapaTH, Jla3epHy Tepalliio Ta aJbTepHATUBHI METOIH.

Pe3yabTaTi Ta odroBopenns./Results and Discussion

AKHE € IOIIMPEHUM 3aXBOPIOBAHHSM IIKIPH, 1110 BIUIUBAE SIK HA MIAJIITKIB, TaK
1 Ha nopocnux. BUHUKHEHHS akHE MOB'sA3aHEe 3 HAAMIPHUM BUPOOJIEHHSAM LIKIPHOTO
caja, MOPYIICHHSIM KepaThHi3allli, KojoHi3alieo Propionibacterium acnes, a Takox 3
3anajgbHUMM npouecamu. L1 ¢akropu Npu3BOASATH 1O YTBOPEHHS KOMEIOHIB, MaIlyl,
MYCTYJI 1 B IEIKUX BUITAQ/IKaX KICTO3HUX YTBOPEHb.

['opMoOHaJIbHI 3MIHH, 0COOIMBO B MINIITKOBOMY Billi, BIAITPalOTh BUPIMIAIbHY
pOJIb Y PO3BUTKY akHe. ['inepaHIporeHisi CTUMYJIIOE CallbHI 3aJI03H, 1110 MPU3BOAUTH
10 HAAMIPHOTO BHUAUICHHS JKUpPY, CTBOPIOIOYM CHPHUSTIMBE CEPEIOBULIE IS
3poctanHa Oaktepiit. Kpim Toro, neski TpOAYKTH XapuyBaHHS, HANpUKIAI, 3
BHCOKHM TIIIKEMIYHUM 1HJEKCOM, Ta CTPEC MOXKYTh IMOCHIIIOBATH MPOSIBU aKHE.

JlikyBaHHSI aKHE 3aJIEXKUTh BiJl KOT0O CTyIEHs TKKOCTI. MicueBi 3acobu, Taki
K PETUHOIIM, OCH301 MEPOKCH], Ta AHTUOIOTUKH, € €(PEKTUBHUMH TPHU JETKUX
¢opmax akHe. CucreMHl aHTHOIOTMKM Ta PETHHOINM, Takl SK 130TPETHHOIH,
BUKOPHCTOBYIOTHCSI TIPU BaXKUX (OpPMax 3axXxBOPIOBAHHA. BaXIMBUM acleKToM €
JOTPUMAHHS PETYISPHOTO JOTIISATY 3a MIKIPOIO Ta YHUKHEHHS (DaKTOPIB, IO MOXKYTh
3aroCTPIOBAaTH CTaH aKHE.

[Ipobnema akHe € aKkTyaJbHOIO HE JIMIIE 3 KOCMETHUYHOI TOYKH 30Dy, ajie H
yepe3 TCUXOJIOTIYHMM BIUIMB Ha TMAIlIEHTIB, IO YacTO BIAYYBAaIOTh 3HMKEHHS
CaMOOIIIHKM Ta MIiABUINEHUM piBeHb cTpecy. lle migkpecaoe BaXIUBICTh
KOMILJIEKCHOTO TIAXOAY [0 JIKyBaHHS, IO BKJIIOYAE HE JIMIIE MEIUKAMEHTO3HY

Teparnio, aje i MCUXOJOTIYHY MiATPUMKY.
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Indexuii mkipu

[Tig wac mociimKeHHS BCTAaHOBIEHO, IO OakTepiaibHa 1H(EKIlis, CIpUIMHEHA
Propionibacterium acnes, € OCHOBHOIO MPUYMHOIO 3amajeHHs npu akHe. llei
MIKpPOOpPTaHi3M B3a€EMOMIE€ 3 TIJABUINCHOK CEKpelielo ceOyMmy, CHPUYUHSIOUN
3aKyMopKy (hONIKYITIB Ta YTBOPEHHS KOMEIOHIB. Y BaXKKMX BHITQJIKaX BlA3HAYAIOCS
NpUEIHAHHS BTOPUHHOI OakTepianbHOI 1H(QEKINi, ska moTpeOyBana 3acTOCYyBaHHS
CUCTEMHHMX aHTHOIOTHKIB. BHSBIEHO TakoX, IO MOIIUPEHICTh 1H(EKIIIHIX
nporieciB Oyna OUIBIIOK Yy TAII€HTIB 3 JKUPHUM THUIIOM IIKIPH Ta Y THX, XTO
BHUKOPHCTOBYBAaB KOCMETHUYHI 3aCO0M Ha MACJsHII OCHOBI.

Ex3ema Ta nepmarur

VY 4YacTUHU MAI€HTIB aKHE CYNPOBOKYBAIOCS PO3BUTKOM €K3€MAaTO3HUX
MPOSBIB HA TJI1 MIJBUILEHOT YyTIMBOCTI MIKIpU. BUKOpUCTaHHSA arpeCUBHUX MUIOYUX
3ac001B Ta HEBIAMOBIIHUX KOCMETUYHHUX MPOAYKTIB MPU3BOIUIO JO MOIIKOIKEHHS
HIKIpHOTO ~ Oap'epy,  CHOpUSIIOYM  BUHUKHEHHIO  KOHTAKTHOTO  JIEPMATHUTY.
Crocrepiranocs Tako)X TO€THAHHS aKHE 3 aTOMIYHOI0 €K3eMOIO, OCOONIMBO Y
MIJUIITKIB 3 HAsSBHICTIO aJepriyHUX 3axBOpIOBaHb B aHaMHe3l. JIikyBaHHs
nependadyano BUKOPUCTAHHS 3BOJIOKYIOUMX KPEMIB Ta TOMIYHUX KOPTUKOCTEPOIJIB,
10 TOTIOMAraso BiIHOBUTH Oap'epHy (PyHKIIIIO IIKIPU Ta 3MEHIITUTH 3arajJeHHs.

Caep0ix

CepOix OyB OJHUM 13 HAMOUTBLI MOIIMPEHUX CUMIITOMIB y MiJIITKIB 3 aKHE,
0CcoOIMBO B 0Ci0 13 BaKKMMU (hopMaMu 3axBoproBaHHs. Lle crpusiiio po3uyxyBaHHIO
Ta TPaBMYBaHHIO LIKIpW, IO MPHU3BOAMIO A0 YCKJIAJHEHb Y BUIVISAL 1H(MEKIid Ta
pyOutoBanHs. [IpuunHamu cBepOeXKy CTalM SIK 3aMajibHI MPOIECH, TaK 1 peakilis Ha
NeBHI JIKyBaJbHI 3acoOu. [lamieHTH Big3HauaaM, 110 3aCTOCYBAaHHS 3BOJOXKYHOUHX
IOPOAYKTIB Ta MPOTH3AMAIBHUX TMPEMapariB CHOPUSAIO 3MEHIICHHIO CBEpOSKY Ta
MTOKPAIIICHHIO SKOCTI KUTTS.

BriiuB Ha nncuxoeMOLiiHUM CTaH

AKHE Mae€ 1ICTOTHUH BIUIMB HA IMCUXOEMOILIMWHHUN CTAaH MIUITKIB. Y 0ararbox
MAIEATIB  BIA3HAYAIMCS 3HMOKCHHS CAMOOINHKH, JENPECHBHI CHMITOMH Ta

MIJBUILIEHUN pIBEHb TPUBOTU 4Y€pe3 HEraTMBHI 3MiHM 30BHIIIHOCTI. lle Bka3ye Ha
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HEOOX1AHICTh HAJAHHS MICUXOJOTIYHOT MIATPUMKH Ta MiJBUIIEHHS 0013HAHOCTI MI0J0
e(eKTUBHUX METO/IIB JIIKyBaHHS aKHE.

JiarnocTuka ta JiKyBaHHSA

OCHOBHMMH METOJIaMH JIarHOCTHKM aKHE Oy/lM KIIHIYHUN OIIsA] Ta OIIHKA
aHaMHe3y 3axBOproBaHHs. JIiKyBaHHS BKJIIOYAJIO TOIIYHI Ta CHCTEMHI Mpernaparu,
30KpeMa pETUHOINM, aHTUOIOTMKM Ta TOPMOHAJIbHI 3aco0u. 3acTOCyBaHHSA
KOMOIHOBAHOI Teparii Aaji0 MO3UTHUBHI PE3yNbTaTH y OIBIIOCTI BUTIAAKIB.

BucnoBku./Conclusions

AKHE € cepilo3HOI0 MPOOIEeMOI0 cepell MiUIITKIB, sIka BIUIMBAE€ HE JIMINE Ha
(bi3uyHUN cTaH, aje ¥ Ha MCUXOJOTIUHE Olaronoyqusi Mojaoaux Jitonaei. EdhekTuBae
VIOpaBIiHHS aKHE BHUMAara€ KOMIUIEKCHOTO TIJXOMy, SKUM BKIIOYAE MEIUYHE
JIKyBaHHA, MIATPUMKY IICUXOEMOILIMHOT0 CcTaHy Ta NOpo(QUIAKTUYHI 3aXOAH.
[TinBumieHHs 0O013HAHOCTI Ta OCBITHI IHIIIATUBH € BAXXJIUBUMH CKJIAJOBUMHU Y
O00poTh0l 3 akHEe cepel MIJIITKIB, CIPHUSIOYM TMOKPAIIEHHIO X SIKOCTI KUTTS Ta

3aro0iraHHIO JOBrOTPUBAJIMX HACIHIJIKIB IbOTO 3aXBOPIOBAHHS.
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HAJIMIPHE HI'MEHTOYTBOPEHHS ITIOB'A3AHE 31 3MIHOIO
KJIIMATY HA TEPUTOPII YKPATHU, BHHUKHEHHS TA
IHHPOPITAKTUKA, MOYKJIMBA ITATOJIOT'IA

BinoBoa Ansia MukoJiaiBHa

[Tpodecop, 1OKTOp MEAMYHUX HAYK, 3aBiTyBauka Kadeapu
J€PMAaTOJIOTii, BEHEPOJIOTil 1 MEAMYIHOT KOCMETOJIOT 11
XapKiBChKHI HAIIOHATTLHUNA METUYHUHN YHIBEPCUTET

M. XapkiB, YKpaina

IycroBa Harauisa OnexkcanapiBaa

KaHJIUJIAT MEMYHHUX HAYK, JOLEHT Kaeapu AepMaToIorii,
BEHEPOJIOT1] 1 METUIHOT KOCMETOJIOT11

XapKiBChKUM HAIllOHATLHUM MEIMYHUI YHIBEPCUTET

M. XapkiB, YKpaiHa

Ceparoxk Haranis OJiekcanapiBHa,

Hdemuyk lapis OaexkcanapiBHa

CtyneHTku

XapKiBChbKUI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET

M. XapkiB, YKkpaina

Beryn. TimepriirmeHTaris - Iie¢ He3amaibHI IUIIMH, IO 3'SBISSFOTBCS B
pe3ynbTaTi HaAMIPHOTO BIAKIAJACHHS B WIKIPI MITMEHTY - MeJaHiHy. 30UlblueHe
MIrMEHTOYTBOPEHHS — OJHA 3 HAWYaCTIIMX CKapr, 3 SKUMH IaI€EHTH ChOTOIHI
MPUXOJATh Ha TMPUHOM 10 Jikaps naepmatosiora. Came TOMY IHTEpeC MPOBITHUX
(axiBiiB, 3HAYHO 30UIBIIMBCA B OCTAaHHIM 4YacJ0 3axXxBOPIOBAaHb, IOB’SI3aHUX 3
MpoOJEMAaTUKOI0 YTBOPEHHS IIITMEHTA, BPAaXOBYIOYM 30UIbIIEHHS arpecUBHOCTI
COHSIYHHMX ITPOMEHIB.

Mera  gocaimxennsi. JlocmiguTh  HagMIpHUW ~ BIUIMB ~ COHSYHOTO
BUIPOMIHIOBaHHS, 30KpeMa TIJBUIIEHHS PIBHA yibTpadiosieTy, Ha WIKIpy JtOJCH
€BPOIEOITHOI pacH, IO MOXKE BHUKJIMKATH TINEPHIrMEHTalilo, a B pe3yJbTari
MIPU3BECTH JI0 MATOJIOT1.

Marepianu Ta Metoam. JIjisi HanmMcaHHS JOCHIKEHHST 0yJIO MpoaHasi30BaHO
JiTepaTypHi JKepela Ta MPOBEICHO aHKETYBaHHS Cepel CTYIACHTIB XapKiBCHKOTO

HaI[IOHAJTBLHOTO MEIMYHOTO YHIBEPCUTETY.
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PesyabTaT Ta o0roBopenHsi. Jlocmimkenns HarioHanbHOTO ympaBiiHHS 3
aepOHABTUKU 1 JOCHIKEHHS KocMmiuHoro mpoctopy (NASA) mpoBoauTs TpuBaii
CIIOCTEPEKEHHSI 3a O30HOBUM IIapoM 1 piBHeM Y D-BurpomiHioBaHHs. JlaHi 1ux
JAOCTDKEHb CBIAY4aTh MPO 3MEHIICHHS O30HOBOIO IHapy Ta 301IbIICHHS
IHTEHCUBHOCTI Y ®O-BUIMIPOMIHIOBAHHS B JESIKUX PErioHaX, BKIIOYAIOYU YKpaiHy.
3MEHIIIEHHS] 030HOBOTO I1apy, KU 3HAXOIUTHCA B cTpaTtocdepi, Ai€ K MPUPOIHUN
IIUT, 3aXUIIAl0YM 3eMJII0 BiJ MIKIIMBOTO Y ®-BUMPOMIHIOBAHHS. 3MEHIICHHS
030HOBOT0O MIAPYy, CHPUUYUHEHE BUKUIAMHU O30HOPYHHIBHUX PEYOBUH, IPU3BOIUTH 10
301IbIIeHHS KiTbKocTi Y d-paniaiiii, o gocsArae moBepxHi 3emii.

3MEHIIEHHs] XMapHOCTI B JITHI JHI TaKOK MOYKE€ BIUIMBATH HAa 1HTEHCHUBHICTh
Y O-BUMIPOMIHIOBAHHS, OCKUIBKH XMaph pPO3CIIOITh 1 TMOTJIWHAIOTh YacTHUHY
COHSIYHOTO CBITJIA, 1110 0€3MOoCepeHHO OB’ I3aHe 3 BUHUKHEHHSAM MaToJoriil. Takox,
B JIOCJIPKEHHI OyJ0 3a3HAaY€HO, IO B JITHIO MOPY POKY BiOYBA€ThCS 30UIbIICHHS
TPUBAJIOCTI CBITJIOBOIO JIHS B JESKUX PErioHax YKpaiHu, 110 30UIbIIYE Yac BIUTUBY
Ha jroAeil Y O-BUIPOMIHIOBAHHS.

Takoxx Oyn0 MpOBENEHO ONUTYBAHHS HA MIJACTaBl, SIKOTO MOXKHa 3a3HAYUTH,
o 59% onuTtaHux OOI3HAHUH, IIOJ0 PU3HMKIB HAAMIPHOTO NMepeOyBaHHS Ha COHII],
ocob6mmBO B JiTHI AHI, 1 ax 42% He 3HatoTh Tpo pusuk. 20% pECHOHIICHTIB,
BIJIMOBUIM, 10 BUKOPUCTOBYIOTh COHIE3aXUCHUN KpeMm “3axau’’, 1me 30% obpaiu
BiANOBiAL ‘“Yacto (numie B constyHi aHi)”, iHIN 35% 3actocoBytoTh SPF-kpem
“Pinko”, Ta 15% B3arasni He BUKOPUCTOBYIOTh COHIIE3aXHUCT, TOMY OOpasiH BiJIIIOBIIb
“Hixonu”. Buxonsuu 3 momnepeaHix pe3yJsbTariB, BapTo 3a3HauuTH, 1o juiie 30%
OMUTYBaHUX TypOye mpobseMa rineprirMeHTaIi.

Tpeba 3ayBakuTH, 110 BUOIPKA OMUTYBAHUX CKJIAIA€THCA 3 )KIHOK Ta YOJIOBIKIB
BiKOM Bija 17 10 25 pokiB.

[linBuiieHe yTBOpEHHS MeJNaHIHYy B MIKIpi mif BumBoM Y® - mpomeHiB
MPU3BOJUTH JI0 TINEPMIrMEHTAIlll, HAPHUKJIAA: XJIoa3Ma, JIGHTIr0, Mela3Ma Ta 1HIII.
Cepen onuryBanux 30% 3a3HaumiM, MO iX TypOYIOTh NIrMEHTHI TUISIMU IIKIPH, 1 11
PECTIIOHACHTH BUKOPUCTOBYIOTh P13HI METOIU JIIKYBaHHS, HAUMOMIMPEHIIINM 3 SIKUX €

¢doToTeparnia - CyTh SIKOrO MOJIATa€e y BIUIMBI HA MIrMEHTOBAaHY WIKIPY CBITJIOBUMU
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XBWISIMH 0€3 yJibTpadioneToBUX MPOMEHIB. 3a paXyHOK TaKOro BIUIMBY MeEJaHIH
PYHHYETBCA Ta KOJIP MIKIPU BUPIBHIOETHCSI.

BucnoBok. 3MiHa KiIiMary Ta 30UTbIICHHST Y O-BUMIPOMIHIOBAHHS BILUIMBAE Ha
BUHUKHEHHS MITMEHTHHUX IUISAM IIKiPH, OCOOJMBO Y JIFOJICH, IO BXOASTH JO TPYIIH,
aki “Pigko” Tta “Hikomu” BukopuctoBytoTh SPF-3axuct. s nmroged, mo MaroTh
TIIepHIrMeHTAIliI0 Ta THX, 1110 He BOAYar0Th HIYOTO MOTaHOT0 B 3aCMaraHHi, COJISIPisax
Ta HaaAMIpHOMY TlepeOyBaHHI Ha COHIIl 0€3 COHIIE3aXHCTy Tpeba MPOBOJAWTH OCBITHI
3aX0AM, MO0 HEOE3MeKH PO3BUTKY paky IMIKIpM Ta IIOPIYHOI JIarHOCTUKH.
OTtpumaHi pe3ynbTaTH, Ha *kallb, BKa3yl0Th Ha HEJOCTATHIN piBEeHb 0013HAHOCTI 100

npoOsemu rineprnirMenTanii y ctyaentis XHMY.
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YIK 057.87
PIBEHb CTPECY Y CTYJIEHTIB IIIJ] YAC HABUAHHSI TA HIOI'O
BILJIUB HA 310POB’SI B YMOBAX BIITHU

BinoycoBa Codist €BreniiBna,

CTYIEHT

Onecbkuit HalllOHATBHUN METUYHUN YHIBEPCUTET, YKpaiHa
M. Opneca, YkpaiHna

AHoTanif: B cTarTi mochikeHO piBeHb CTPECy cepell CTYAEHTIB BHIIMX
HAaBYAJIbHUX 3aKJa/liB B YMOBaxX BiilHM, NMPUYMHU MOr0 TMOSBU Ta BIUIMB HAa CTaH
($13UYHOTO 1 MCUXIYHOTO 3A0pOB’s. byiaum ommcaHi OCHOBHI CIOCOOM MOJOJIaHHS
CTpecy, 3allpOINIOHOBaH1 CAMUMHM OMTUTYBAHUMHU.

KawuoBi caoBa: Crpec, TIICHXOJOTIYHA aJamnTaris, CTPECOCTIMKICTD,

KOHIIEHTpALlisl yBaru, IUCTAaHIIIiHE HAaBYaHHS, HETaTUBHI EMOIIIi.

HaykoBuii kepiBHHK: J0KTOp (utocodii 3 MeAMIMHH, AOLEHT Kadenpu
TIri€HU, MEIMYHOI €KOJIOTii Ta TPOMaAChKOTO 310poB’st ONEeChKOTO HAIIOHAIBHOTO
MeauvHoro yHiBepcutety [llanurin A.B.

AKTyanabHicTb. HaBuanbHa JiSIIBHICTh CTYAEHTIB y BULIUMX YUYOOBUX 3aKiaax
€ JIOCUTh HANpy>KEHUM BUIOM AisuibHOCTI. CTpec Moke mpus3BecTH A0 300iB y
mpoiiecax TCUXOJOTIYHOI ajanTaiii Ta, SK HACHiIOK, PO3BUTKY ICHUXIYHUX 1
COMATUYHUX 3axBOproBaHb. HeoOXiAHO BpaxoByBaTH HE TUIBKUA PIBEHb CTPECY IiJ
yac KPUTHMYHUX MOMEHTIB HaB4YaHHS (IIOYAaTOK HAaBUaHHS, CECisl), aje W TOCTIMHY
CTPECOBY Hampyry y BIJJHOCHO «CIIOKIHHI» Tmepiogu (cepeauHa HaBYaHHS,
MiKceciiHui nepioa). CaMe BUCOKUM PIBEHb CTPECY y BHIIEHEpeTiueHi mepioau €
HeOe3NEeYHUM TTOKa3HUKOM TIOTIPIISHHS IICHX19HOTO 310poB's [1, ¢. 135].

JoBeneHo, 110 BIUIMB  TOBHOMAcCIITaOHOI BIiMHM B YKpaiHM Ta
odaiiH/MCTaHIlIfHE HaBYaHHS, TMMO3HAYWINCh HAa CTPECOCTIHKOCTI CTYJACHTIB
[2, c. 10]. Came mimBuUIEHHS PIBHS CTPECY MOXE CIPUUMHUTH IOSIBY HETaTHMBHUX

eMoIlii (cTpax, Biadaii, cyMm, TpuBora, 6e3mnopagaHicTh Toiio). CTpec MOXKe BILUIMBATH
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Ha 3HWKEHHSI MOTHUBAIIl CTYJI€HTIB, BUHUKHEHH] BITUyTTsI HEBIEBHEHOCTI Ta Oa)kaHHI
3MIHUTHU CHEMiaJIbHICTh. B cTaHi cTpecy CTYIEHT Tipiie 3amaM’iTOBy€ Ta BIITBOPIOE
iH(opMallito; CKIaHIIIEe MPUMMaE PIIICHHS, MOTIPIIYEThCS KOHIICHTpAIllsd YBarw,
3HIKY€EThCS 3[IaTHICTh 10 CIOpUAMaHHS Ta MUCJEHHA. | HalronoBHile, CTpec MOXe
3HAQYHOIO MIPOI0 CHPUYMHUTH TPOOJEeMH 31 3I0pOB’SIM (YacTUH TOJOBHUN Olib,
3HUKCHHS IMYHITETY, O€3COHHSI, MaH14yH1 ataku) [3, c. 388].

Meta. BusnauuTi piBeHb CTpeCy y CTYIEHTIB Migyac HaB4aHHs. BcTanoButu
NPUYMHA BUHUKHEHHS CTpecy 1 HOro BIUIMB Ha CTaH 370pPOB’S Ta BIIHOCHHH 3
Onmm3pkuMH. Bu3HaueHHs 3aX0/iB HANpaBiICHUX HA 3HIKEHHS PIBHS CTPECy CHIIaMU
CaMUX CTYJIEHTIB Ta aAMIHICTpallli BUIIUX HABYAJIIbHUX 3aKJIa]IIB.

Marepiasum Ta Meroau. Jlyis NpOBENCHHS OCHIIKEHHS OYyJIO CTBOPEHO
OHJIaliH-aHKeTy 3a nonomoror Google Forms, sika Oyna mommupeHa cepes CTyACHTIB
PI3HUX BUINUX HaBUAJIbHMX 3aKJajaiB. B onurtyBanH1 Opanu yyacTh 32 pecriOHIEHTH,
BikoM BiJ 18-24 pokiB (cepeaniit Bik 19 £1,4 pokiB), MEPEBaAKHO CTyIEHTH 2-3
KypCIB.

OnutyBaHHs Oy/IO MPOBEACHO AaHOHIMHO Ta CKJIAJIAJioCs 3 KUTBKOX PO3LIIB
3aMUTaHb. Y MEPUIMX TPHOX PO3AUIAX YYACHUKHM ONUTYBAHHS HaJAIM 1H(OpMAIIIO
Mpo BIK, CTaTh Ta Kypc HaB4aHHSA. HacTymHi po3niim Oyfiu MpHUCBSYEHI BU3SHAYEHHIO
PIBHSI CTpecy Ta JpKepen Horo mosiBu. B ocTaHHIX po3iiax pecroHACHTH JaBaliud
BJIACHI PO3TOPHYTI BIAMOBIMI, IIOJO0 METOAIB OOpOTHOM 31 CTpECOM Ta 3aXo[iB 31
CTOPOHHU BUIIOTO HABYAIBHOTO 3aKJIadY, sIKl MOIJIM O CIIPUSTH HOTO 3HMKEHHIO.

PesyabTatn Ta iX oOroBopenHsi: 3a pe3yiabTaraMu JOCHIIKEHHS Oyso
BUSIBJICHO, IO MiJl 4ac HaBuaHHs 34% oONUTaHUX YK€ YacTO BIAUYyBalOTh CTpeEC,
iHOMI — 66%. Cepen onuTaHux KiHOK 38% BIMUYBAIOTh CTPEC AYXKE 4acTo, a Cepel
YOJIOBIKIB - 25%. B aHKeTi He BUSBWIOCS >KOIHOTO, XTO O HE BiUyBaB CTpeC Mmigdac
HaBuaHHA. Takox Oyno BUSIBIEHO, 110 34% CTYNEHTIB BiI4yBalOTh XPOHIYHUN CTpec
(42% cepen xkiHoK Ta 12% cepen 40IOBIKIB).

Jlns BU3HA4YeHHS piBHSA CTpecy Oyla BUKOpUcTaHa Iukana Big 1-10 (me
1 - minimyMm, a 10 — makcumym). Pesynbratu Oyiau 3rpynoBaHi y Tpu Ipynu (HU3bKUH,

cepenHiii, Bucokuil piBHi). Cepen onutanux 47% BiAUyBalOTb BHUCOKUH pIBEHb
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ctpecy, 22% - cepenniit, 31% - HU3bKUIA.

JIist oCIiKEHHST IPUYUH TIOSIBU CTPECy i 9ac HaBYaHHS yYacHHKaM Oyiio
3aMpoOIIOHOBAHO JCKUJIbKa BapiaHTIB (OIIHKKA, THUCK 3 OOKYy BHKJIajadiB, Opak
JiTEepaTypu, BEIWKE HABAHTAXKCHHS ITiJI Yac HABYAHHS, CTpax mepen MaiOyTHIM).
PesynbraTn mokaszanu, mo y OuIbIIOCTI cTyaeHTiB (81% omuTaHux) cTpec Mmij 4ac
HAaBYAJILHOTO TPOIECY 3 ’ABISETbCS Yepe3 BEIMKE HABAHTAXKEHHS Yy400BUM
MarepiajoM, SKHM HEOOXITHO OIpalfoBaTh Yy OCUTh KOPOTKHM TepMiH. MeHie
Bcboro (3%) crtpec 3’sBIA€TbCS BIJ HecTadl HEoOX1AHOi JitepaTypu. Jlexiigbka
CTYZICHTIB TaKOXX JTaJii BIIACHHWM BapiaHT 1 BKa3aju Ha MPUUYUHY TOSBH CTPECY Yepes
HEBIEBHEHICTh y CBOIX BIJIMOBIJSAX, MIATOTOBKY A0 ICIHUTIB.

Ha nutanns «Yu BrimHysa BifiHa Ha Bamn ncuxiyHuil cTaH 11 Yac HaBYaHHS
78% pECHOHIEHTIB BIAMOBLIM «Tak», 22% - «Hi». Cepen BapiaHTIB BIUIMBY
HaWYacTIIe CTY/IEHTU BKa3yBajd Ha XBUJIIOBAHHS 32 CBOE JKUTTA Ta KUTTS CBOIX
ONMU3BbKUX, MOBITPSHI TPUBOTH Ta T'y4H1 BUOYXH 1 HEJOCHUIIAHHS.

VY HacTymHOMY pO3Iiiai CTylaeHTaM Oylia JlaHa MOXJIMBICTH BIJMOBICTH Ha
nutanHg «Yu BiguyBaeTe Bu cTpec mij 4yac AMCTAHIIIITHOTO HaBYaHHs». Pesynbrartu
nokasaiu, mo 51% cTyaeHTIB BiIUyBalOTh CTPEC MijJ Yac AUCTAHIIMHOTO HABYAHHS,
31% Takoro cTpecy He BimuyBarTh, 18% He 3MOIIM BH3HAYUTHCA. TaKOX
OMUTYBaHUM OYJ10 3aIIPOIIOHOBAHO JIaTH BJIACHY PO3TOPHYTY BIAMOBIIL «SIK BILUTUHYB
Ha Bac mepexii Ha O4YHE HABYaHHS». DBUIBIIICTh BIA3HAYWIM IeHd MEpexil, SK
HeratuBHu# (59%). [lepeBarkHa OUIBIIICTh HETATUBHUX BIJTYKIB, II0/I0 MEPEXOy Ha
OYHE HaBYaHHA OyaM TOB’s3aHI 31 CTPECOM BIJ PAHHbOTO MPOKUJAHHS;
JIOBFOTPUBAJIUM TIEPEI3IOM BiJ JOMY JI0 HaBUAJILHOTO 3aKJIaly 1 Ha3a]l; OpaKyBaHHSIM
Yyacy Ha COH; MOSBOIO APATIBIMBOCTI, TAHIKH, pO3Mavy.

Ha nwuranns «Yu BrnuBae crpec Ha Bac mipg wac icnutiB? Sx?» 56%
BIAIOBIIN — Tak, BrmBae, 13% - HI He BrummBae, 1 31% - He3HAYHO BIUIMBACE.
binpuricTs CcTyaeHTIB OOIpyHTYBajil MPUYUHY BIUIMBY CTPECY uepe3 MOTIPIICHHS
pEe3yabTariB.

VY HacTynmHOMY po3aisii OyJio MPEeACTaBICHO JCKIIbKa BapiaHTIB BiAMOBIIEH Ha

nutaHHs «Sk moripmmBcs Bamn ctan mig yac HaBuaHHs/cecli». Maibxke omHakoBa
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KUIBKICTh CTYJEHTIB BIJ3HAQUWJIM TMOTIPIICHHA CHY, TOJOBHI Ta ceplesl 0o,
MOTIPITIIEHHS KOHIICHTPAIIii Ta yBaru, MOCIMiX, BIIYyTTs MMOCTIHHOTO OpaKy Jacy.

HapyanbHuil mporiec Tak 4u 1HAKIIE MOXKE BIUTMHYTH HA BIJHOCUHU 3 PIAHUMU.
B ankeri Oyno moctaBineHo nmuTaHHs «Sk moripmmiucs Bamii B3aeMuHH 3 pIAHUMU
ab0 JIpy3siIMU 1]l Yac HaBYaHH:S» BIIBIIICTh PECOHACHTIB BKa3ajiu, HA 3MEHIICHHS
CIILJIKYBaHHS 3 PITHUMH.

B nanomy nocmipkKeHHI ONMUTYBaHUM Oyj0 3alpOIOHOBAHO BHU3HAUUTH, SIK1
MOTaH1 eMOIIii BOHM BIIUyBalOTh 111 Yac HaBYaHHA. 75% CTyJAEHTIB BII3HAYMIIM CaMe
TPUBOXKHICTB, K KITt040OBY, 10% - amaris, 11% - cTpax, 4% - rHiB.

B ocTtaHHIX TphOX pO3/1Iax CTYACHTH JaBaJiM BJIACHY PO3TOPHYTY BIJMOBIIb.
Ha nuranns «Ski Bami metoau 60poTb0Ou 31 cTpecoM?» HAMOUIBIT MOMIUPEHUMU
BapiaHTaMHu OyJIM COH, CIIIJIKYBaHHS 3 APY35SMH, CIIOPT, TPOTYISTHKH.

Cepen 3axomiB O0OpOoTHOM 31 CTPECOM YYACHMKH OMUTYBAaHHS O1IbIlI€ BCHOTO
paaIIM MPOTYASTHKY HAa CBIXKOMY MOBITPI, (Di3WUHI BIIpaBH, X001 Ta COH.

B ocraHHbOMY pPO3aUIl CTyJI€HTaMm OyJ0 3alpONOHOBAHO BHUCJIOBUTH CBOIO
JIYMKY TIPO 3aXOJ/ld, SIKi MOBUHEH MPOBOJIWUTH HABYAIBHUM 3aKiaj JJisi 3HUKEHHS
piBHS cTpecy y cTyaeHTiB. Cepen NpeacTaBiIEHUX BIAMNOBIAEH HaOUIbII
MOIIMPEHUMU OyJU: CTBOPEHHS 3PYYHOTO PO3KJIaay 3aHATh, BIPOBAIKCHHS
PO3BAKAIBHUX 3aXOJIB, HaJaHHA OE3KOINTOBHOI IICUXOJOTIYHOI KOHCYJIBTAIII],
30UTbLIEHHS TPHUBAJOCTI TMEpPepB, PIBHOMIPHUN pPO3MOMIT HABAaHTAXKEHHS Ha
CTY/ICHTIB.

BucHoBku: Crimparodnch Ha pe3yJIbTaTH JOCTIHKEHHS MOXKHA MOOAUUTH, IO
CTpeC y CTYAECHTIB € HEB1I’€MHUM (DaKTOpOM IIiJl Yac HAaBUYaHHS. 3a OCTaHHI YacH
PIBEHb CTpECy Cepell MOJOJi 3HA4YHO 30UIBIIUBCS 4Yepe3 O0COoOMMBI OOCTaBHHH B
KpaiHu — MoBHOMaciITabHa BifiHa. Takok Mo)kHa OyJ0 3BEpHYTH yBary Ha Te, IO
CTYIGHTU BiT4yBalOTh CTPEC Ha JWCTAHIIMHOMY HaBYaHHI MPUONM3HO TakK, SK Ha
ouyHOMY. BiAMOBIAHO 1O pe3ynabTaTy ONUTYBaHHS MEpeXiJ HA OYHE HABYAHHS TipIe
B1J100pa3uBCs HA YCHIIIHOCTI CTYJAEHTIB.

[IpoananizyBaBii pO3rOpHYTI BIAMOBIAI PECIOHACHTIB, 3MEHIICHHS PIBHS

CTpECY MOXHA AOCATITH HIIAXOM BIIPOBAJIKCHHS CIIOPTUBHHUX 3aX0)1iB, CTBOPCHHA
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3pYyYHOTO PO3KJIaay 3aHSTh IIJISTXOM PIBHOMIPHOTO HABAHTAXCHHS Ha CTYJEHTIB.
Jlane AOCHiIKEHHS MOXKE JOMOMOTTH CAMHM CTYJAEHTaM BH3HAYUTH KIIOYOBI

NPUYMHA BUHHUKHEHHS CTpECy 1 HUIAXU KWOTO TOAOJNAHHS, a TaKoX aJMiHicTpamii

BUIIMX HaBYAJbHUX 3aKJIAJIB MiJABUIIUTH YCHIIIHICTh CTY/EHTIB IILJISIXOM CTBOPEHHS

3PYYHOI'O HABYAJIbHOT'O ILJIaHY Ta HiKaBI/IX I103aHaBYaJIbHUX BaXOIIiB.
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VIIK 615
ATONIYHUM JEPMATHUT B MPAKTUIII CIMEMHOTO JIIKAPS

Boryubka /lap’a JImurtpiBHa,

3100yBay BUIOI OCBITH 6 Kypcy, 11l menuuHoro dakynsrery
XapKiBChKHM HAIllOHATLHUM MEIUYHUIN YHIBEPCUTET

M. XapkiB, YKpaina

I'osi03y0oBa Osiena BasiepiiBHa,

K. MEJI.H., aCUCTEHT,

XapKiBChKHI HAIIOHATILHUNA METUIHUHN YHIBEPCUTET

M. XapkiB, YKpaiHa

AHortanisi: AtomuyHuii  gepmatut  (AJ]) € nDommpeHMM  XpOHIYHUM
3aXBOPIOBAHHSAM IIKIPH, II0 BUMAara€ KOMIUIEKCHOTO MIAXOAY 1O JKyBaHHS. Y
poOOTI PO3MISIHYTO POJb CIMEUHHMX JIKapiB y MeHeMxkMeHTI AJl, BUKOpUCTaHHS
€MOJIIEHTIB Ta MICIIEBUX KOPTUKOCTEPOI/IIB JIsI KOHTPOJIIO 3anajeHHs. AKIIEHTOBAHO
yBary Ha 3HAYyHIOCTI MPaBUJIBHOTO JOIJISIAY 3a MIKIPOIO Ta OCBITHIX 3axojax s
TMaIl€HTIB.

KarouoBi cjoBa: aTtomuyHui JEpPMATUT, EMOJIIEHTH, KOPTHUKOCTEPOI/IH,

ciMeHHa MEIUIIMHA, MCHCIKMCHT IaIll€HTIB.

Mera: mokpamieHHsS METOMIB JIarHOCTUKH Ta JIKyBaHHS AaTOIMIYHOTO
JEPMATUTY Y MPAKTHULI CIMEHHOTO JIiKaps.

Marepiasim Ta MeTOAM: aHaI3 BITYM3HIHUX Ta 3aKOPIAOHHUX JIITEPATyPHUX
JOKEpEN 00 BKa3aHO1 TEMU Ta METH.

Beryn. Aroniunuit gepmatut (A/]) — 1ie XpoHiuHe 3aXBOPIOBAHHS LIKIPH, 10
XapaKTEepU3y€e€TbCSI YaCTUMH 3arOoCTPEHHSIMH, CBEpOEKeM, IOYEPBOHIHHIM Ta
BHCHITAMH. 3aXBOPIOBAHHS HETaTHMBHO BIUIMBAE€ HA SKICTh JKHTTS SK JITCH, TakK i
JIOPOCIINX, BHUKJIMKAOUMd (I3MUHUNA Ta TICUXOJOTIYHUN mauckoMdopT. BaxkmmBum
3aBJAaHHSIM CIMEWHOTO JIiKaps € cBoedyacHa aiarHoctuka AJl Ta BU3HAYeHHS cTpaTerii
JOBTOTPUBAJIOTO MEHEKMEHTY, SKHH BpaxOBy€ HE JIMIIE MEANKAMEHTO3HE

JIKyBaHHS, a ¥ MIOJEHHUN JOTJIST 32 HIKIPOKO MallieHTa.
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PesyabTaTn. AJl € MynbTH(AKTOPIaTbHAM 3aXBOPIOBAHHSIM. MOro po3BHTOK
MOB'S3aHUN 13 TEHETHYHUMH, CKOJIOTIYHHUMH Ta IMYHOJIOTIYHUMHU (PaKTOPaMH.
JuchyHkiis mkipHoro Oap’epy, ska Bele OO0 HaAMIPHOI BTpaTH BOJOTH Ta
MIPOHUKHEHHS aJIepreHiB — OCHOBHHM MeXaH13M BUHUKHEHHS AJl. YpaxkeHi NUISHKA
IIKIpU CTAlOTh OUIBIN CHPUUHSTIMBAMU A0 1H(OEKIIIH, 10 IIe OUIbIIE YCKIATHIOE
nikyBaHHs [1].

OCHOBHOI0O METOIO JIIKyBaHHS € BIJIHOBJICHHA WIKIpHOTO Oap’epy Ta
3MEHIIECHHs 3ananeHHs. s 1boro MIMPOKO BUKOPUCTOBYIOTHCS €MOJIIEHTH, SIKI
J0TIOMAraloTh MiJTPUMYBaTH BOJIOTICTh WHIKIPH Ta 3amo0iratv 3arocTpeHHsIM. Y
BUIIAJIKaX 3aTOCTPEHHS 3aCTOCOBYIOTHCS MICIIEBI KOPTUKOCTEPOIAH, IO JO3BOJISIOTH
IIBUIKO 3HU3UTH 3aajibHui nporec [2].

MicuieBi KOPTUKOCTEPOIU 3aTUIIAIOTHCS CTAaHAAPTOM JIIKYBaHHSI 3arOCTPEHb.
[Ipore BakiuBO, MO0 CiMEITH1 JiKapi 3a0€3MEeUnIN KOHTPOJIb 32 IX BUKOPUCTAHHSIM,
o0 YHUKHYTH MOOIYHUX eQeKTiB, TakuxX sK arpodis MIKIpH Ta CHUCTEMHI
YCKJIAIHEHHSI TpU  TpUBajJoMy 3actocyBaHHi. llamieHtu yacto  OOSThCS
BUKOPHCTOBYBaTH KOPTHUKOCTEpOinu depe3 MNoOIYHI ePekTu. Y 3B’SA3Ky 3 LUM
HEOOXIJTHO MPOBECTH JI€TalbHI KOHCYJIbTallli, 100 PO3BIATH CTPAaXH Ta MiJIBUILUATH
MPUXWIBHICTH 10 JiKyBaHHsS. CIMEWHHUI JIiKap BIITpa€e KIFOYOBY POJIb Y M1arHOCTHII
Ta JiKyBaHHI namieHTiB 3 AJl. Jlikap moBuHEH HE JiMIlle TPU3HAYATH JIIKYBaHHS, a U
HaBYaTH TMAIll€eHTa MNPABUILHOMY JOIVISIAY 3a IIKIPOI, BAXJIUBOCTI PETYJISIPHOTO
3aCTOCYBaHHS €MOJIEHTIB, & TAKOXX KOPEKTHOMY BUKOPHUCTaHHIO KOPTHKOCTEPOi/iB
[3].

VYenimHuid  MEHEHKMEHT aTOIMIYHOTO JAEPMATUTY Iependadyae IMOoeqHaHHS
PETyJIIpHOTO BUKOPHUCTAHHS E€MOJIIEHTIB Ta KOHTPOJIbOBAHOTO 3aCTOCYBAaHHS
KOPTHKOCTEPOIiiB /sl KyMmipyBaHHS 3arocTpeHb. JlOCHiMKEeHHs MOKa3alu, 0
TpHUBaJIe BUKOPUCTAHHS €MOJIIEHTIB 3MEHIIYE YacTOTY 3arOCTPEHb Ta MOKpAIlye CTaH
mKipHoro Oap’epy. PexomeHIO0BaHO BHUKOPHUCTOBYBAaTH M'SIKI €MOJIEHTH MICIsS
KOXKHOTO MUTTS Tijia, 100 3a0e3neunTu TpuBaily rigparaunito mwkipu. [lamient 3 AJl
MOBUHHI YHUKATH MUJIA, 110 MEPECYyIIye HIKIPY, 1 HaJaBaTH NepeBary 3BOJ0KYIOUUM

3aco0aM JIJisg OUHIIeHHS [4].
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Baxn1Boro yacTHHOIO MeHEKMEHTY A/l € OCBITHI porpamMu JjIs MAIll€HTIB Ta
ixHix cimeil. [lamieHTH MOBHHHI PO3YMITH BaXKJIHBICTH PETYISIPHOTO BUKOPHUCTAHHS
€MOJIIEHTIB, HaBiTh Yy mepioau pemicii. lle mo3Bosissie MiHIMIZyBaTH KUIBbKICTb
3arocTpeHb 1 TMOKpAIIUTH 3arajJibHANd CTaH IIKipu. HaB4aHHA TakoX TOBHUHHO
CTOCYBATHUCS MPABUIBLHOTO 3aCTOCYBaHHS KOPTHKOCTEPOIiB — iX CIIiJI HAHOCHUTH
TUIBKM Ha ypa)KeHl JUISTHKM IIKIpHU, KOPOTKHUMHU Kypcamu, IiJi KOHTPOJEM JIKaps.
[TamieHTH MarOTh OTPUMYBATH MIATPUMKY B YIPABIiHHI CAMITOMaMHU Ta OTPUMYBATH
BKa31BKM 110/10 MpodiIakTuKu 3aroctpeHb. CydacHl TEXHOJOTIi, Taki K MOOUIbHI
JAOJATKXA JUIsl MOHITOPMHTY CTaHy WIKIpH, JONOMAaraloTh Malll€eHTaM Kpaiie
KOHTpOJIIOBaTH mepedir xBopoOu. Taki [0AaTKM MOXKYTh HaraayBaTh Ipo
HEOOXIJTHICTh 3aCTOCYBAHHS €MOJIEHTIB Ta BECTU KypHaJI 3MiH cTaHy mmkipu. Lle
MOKpAaIly€e IPUXUIBHICTD 10 JIIKYBAHHS 1 103BOJISA€ JiKapsM €(DEKTUBHILIE OL[IHIOBATH
CTaH MAaIll€HTIB Ha BiACTaHI1 [5].

[Momanpii  OCHIKEHHST TOBHHHI 30CEpEKyBaTUCA Ha BJOCKOHAJICHHI
METO/IB JIIKYBaHHS, OCOOJMBO B aCHEKTI JOBrOTPUBAJIOIO BUKOPUCTAHHS €MOJIIEHTIB
Ta 0OE3MEeYHOro 3aCTOCYBAHHSI KOPTUKOCTEPOINiB. Ba)JIMBO TakoX BUBYMTU BIUIKB
HM(POBUX TEXHOJOrA Ha TOKpPAIIEHHS SKOCTI MEHEIKMEHTY TMAalI€HTIB 13
XPOHIYHUMU JAEPMATOJIOTTYHUMU 3aXBOPIOBAHHSIMH.

BucnoBku. EdexkTuBHUN MEHEIKMEHT aTOMIYHOTO JIEPMATUTy BKIIOYAE
perynspHe BUKOPHUCTAHHS €MOJIIEHTIB, KOHTPOJIbOBaHE 3aCTOCYBaHHS
KOPTUKOCTEPOIIIB Ta OCBITHI 3axoau naisi mamieHTiB. CiMeWHHI Jikap Biirpae
BAKJIMBY pOJb Y HABUaHHI MAall€HTIB IIOAO MPAaBUJIBHOTO AOIISIAY 3a LIKIPOKO 1
3amo0iraHHs 3aroCTpeHHsIM. TeXHOJIOTIYH1 PillleHHs, TaKl sIK MOOUIbHI JOJATKU ISt

MOHITOPHUHTY CTaHy IIKIPH, MOXKYTh HOKPALTUTH JOTPUMAHHS JIIKYBaHHS.
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XIPYPI'ISI OCKOJIKOBUX TPABM Y BIMCBKOBUI YAC

KsasumoBa CeBaa baxrisipiBHa

HectepuoBa Cogisa OnexcanapiBHa

Crynentu

Cunecusuii Irop IBanoBuY

K.MEJI.H., aCUCTCHT KadeIpu eKCTPEHOI Ta HEBIIKJIATHOT MEAMYHO1 JOTIOMOTH,
opToIeii TpaBMaToIorii Ta mpoTte3yBanHss XHMY

bepe3ka Mukousia IBanHoBUY

I.Mel.H, ipodecop kadenapu eKCTpeHol Ta HEBIAKIAAHOI METMYHOI IONTIOMOTH,
opTomeii TpaBMaToJorii Ta nporesyBanHss XHMY

M. XapkiB, YKpaina

AKTyaJbHiCTb: XIpyprisl OCKOJKOBUX TpPaBM € KPUTUYHO BaXXJIMBUM
aCIeKTOM BIMCHKOBOI MEIUIMHHU, OCOOJMBO B YMOBax Cy4YaCHHUX 30pOMHHX
KOH(JTIKTIB, 1 3aCIyTOBY€E HA JIeTalbHE BUBUCHHS 3 KIJIbKOX MPUYHUH.

3pOCTaHHSA KUIBKOCTI OCKOJIKOBUX TpPaBM CTaJl0 HAcCliJKOM BUKOPHCTaHHS
Cy4yacHHUX OOMOBHX TEXHOJIOTIH, TaKUX SIK TpaHaTH, MiHM Ta camMOpoOHI BHOYXOBI
npuctpoi (CBII). 3a pganumu ocTaHHIX BIMCHKOBUX KOHQIIKTIB, Oumbie 50%
MOPAaHEHb Y OOMOBHUX CUTYALIIX — LI€ OCKOJIKOBI TPABMH, SIKI MOXKYTb Bpa)KaTH pi3Hi
YaCTHHHU T1JIa, [0 BUMArae crenugiyHoro mijixoay J0 JIKyBaHHS Ta peadimiTarlii.

JIikyBaHHS OCKOJIKOBUX TpaBM € CKJaJHUM [pOILIECOM, WO BUMAarae
MYJIbTHIUCLIMIUTIHAPHOTO MIAXOAY. XIPyprd, AaHEecTe310J0TH, TpaBMAaTOJIOTH Ta
JiKapi-peabiliTONOrH MOBUHHI TPAIOBATH B TICHIN CHIBOpalli, OCKUIBKA KOXEH
BUIAJIOK € YHIKQJIBHHUM 1 11€ YCKIAJHIOE CTaHIAPTHU3AIII0 JIIKYBAIBHUX MPOTOKOJIIB.
baraTo 0CKOJIKOBUX TpaBM CYMPOBOKYIOTHCS YPaKCHHSAM BaXKJIMBUX CYIWH, HEPBIB
1 BHYTPIIIIHIX OpPTraHiB, MO YCKIAAHIOE XIpypriyHe BTPYUYaHHS.

HasBHICTh yCKIaAHEHb, TAKUX AK 1H(EKIi, € 3HAYHUM PUZUKOM Yy TOJbOBUX
YMOBaX, OCOOJHMBO SIKIIO pPaHU BEJIWKI 1 3a0pyAHEHi, M0 MOTpeOye PETEIBHOTO
MOHITOPUHTY Ta 3aCTOCYBaHHA aHTHOIOTHKIB. YacTo OCKOJKOBI TpaBMHU
CYNPOBOJUKYIOTbCS TpaBMaMd KICTOK, III0 BHMAara€ TMOAAJIbIIOTO JIiIKYBaHHS,

HaIpUKIaa, OCTEOCUHTE3Y.
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KpiMm Toro, cBoewacHa Meau4Ha JOMOMOTa Ma€ KPUTHYHE 3HAYCHHS IS
HiATPUMKHA OOHOBOTO TIOTEHIIIATy BIIChKOBUX MiApo3aiutiB. HeBinkinaaHa Xipypriuna
JOTIOMOTa  MOX€ CYTTEBO CKOPOTUTH 4Yac peabimiTamii Ta IOBEPHEHHS
BiICBKOBOCITYK00BIIIB /10 cITy>kK0U. OCKOJIKOBI TpaBMHU TaK0X MOXKYTh BIUIMBATH Ha
NICUXOJIOTIYHUHM CTaH MOPAHEHHUX, 1110 BUMArae KOMIUIEKCHOTO MIAXOAY J0 JIIKYBaHHS.

OcTaHHIM YacoM PO3BUBAIOTHCSA HOBI TEXHOJOTII, Taki ik 3D-IpyK IMIUIaHTIB 1
IpOTE3iB, HOBITHI METOAM 3yNMHHKH KPOBOTEYl Ta TEJIEMEIUYHI PIMICHHA, IO
MOKpPAIlyIOTh AKICTb MEIUYHOI JOMOMOTrM Ha mojii 0oro. JlochmipKeHHST HOBHX
MaTepialiB, 30KpeMa OlomarepialliB, TaKOXX MOXYTh IO3UTHBHO BIUIMHYTH Ha
JIKyBaHHS! OCKOJIKOBUX TPaBM.

3Bakalouu Ha Ll BUKJIUKH, HABYAJbHI NMPOTrpaMH AJiI MEAMYHOTO MEPCOHATY
MOBMHHI OyTH BJOCKOHAJIEHI, 00 BKJIIOYATH CIIEUU(PIKY OCKOJIKOBUX TPABM, HOBITHI
TeXHOJOrii Ta MeToau JKyBaHHSA. CHUMYISIIAHI TPEHIHTH € BaXJIUBUMH IS
MIJTOTOBKH MEIUKIB JI0 peaibHUX 00MOBUX YMOB.

Meta poborm: JloCHiPKEHHS Cy4YacHUX METOMAIB JIKYBaHHS OCKOJIKOBUX
TpaBM, SKMM BKJIIOYa€ aHali3 e(QEeKTUBHOCTI ICHYIOYMX XIpypriuHUX 1
peadumTAlITHMX MPOTOKOJIB, IO 3aCTOCOBYIOTHCA [UIsl JIIKYBaHHS OCKOJIKOBHUX
TpaBM Yy BIMCHKOBIM MeAuWIMHI. BHBYEHHS YCKJIAJIHEHb OCKOJKOBHX TPaBM
nepeadavae aHali3 TUIOBUX YCKIIAIHEHb, SIKI BUHHKAIOTh YHACHTIIOK OCKOJKOBHUX
MopaHeHb, Ta Po3po0OKy CTpaTeriil A iX NpodUIaKTUKH 1 JTIKyBaHHS.

Marepianu Ta meroam: J[[ns1 mocsrHeHHS MeTH OyJ0 BHUKOPHCTaHO Ta
omisiHyTO HaykoBi 0a3um PubMed, Google Scholar, Ha iXx ocHOBI mpoaHai30BaHO
noHaja 15 MenuyHo1 XipyprigHoi JIiTepaTypHu.

Pe3yibTaT Ta 00roBopeHHsi: byino mpoBeaeHO KOHTPOJbHE MOCIIIKEHHS
XIpypriuHoro JjikyBaHHd 20 mMalli€eHTIB 13 NPOHUKAIOUMMH YEpPENHO-MO3KOBUMHU
MOPAHCHHSIMH, OTPUMAaHUMHU TiJ dYac BiMHW. 3 HUX |5 mali€HTIB MOPOUTIUIN
BHYTPILIHBOUYEPETIHY OOpOOKY 3a JOMOMOIrOI0 KpaHIEKTOMIii, TOJl fAK I SIThbOM
BUKOHAJIM JiHIle 00poOKYy paH IKipu ronosu. [licis crabimizailii B mpuppoOHTOBOMY
TOCIHITAlll TAI[E€HTIB TEPEBEIN 10 TOCHITAII0 30pOMHUX CHJI IS TOJATBIIOTO

oOCTeXeHHs1 Ta JIKyBaHHA. Y BCIX Malli€eHTIB Oyla NpoBeleHa KOMII'IOTepHA
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ToMmorpadisi, sika BUSBUIIA OCKOJIKU B TOJIOBHOMY MO3KY, ajleé METaJIeBl ()parMeHTH He
Oymu BuiaydeHi. OAuH maIi€eHT i3 1H(GIKOBAHOI pPaHOIO WIKIPH OTPUMAaB KypcC
aHTHUOIOTHKIB 1 TMOB'SI3KY, JeKCaMeTa30H HE BUKOPHCTOBYBABCS, a IPOTHUCYJIOMHI
mpernapaTd MPU3HAYMIIM JIMIIE OJHOMY TMAalll€HTy 3 Mi03pOI0 Ha LepeOpanbHUi
abcriec. HeBposioriyHuii cTaH Mali€HTIB MOKPAIIUBCS, 110 MiATBEPAWIN TOAANbBIII
KT. Hixto 3 maimieHTiB He momep, 1 He OyJ0 BHUIIAJIKIB CyaoMHOro posiamy. Lli
pe3yNbTaTH CBITYATH MPO TE, IO MMOBTOPHE OMEpPATUBHE BTPYYAHHS JJI BUIAAICHHS
OCKOJIKIB HE € HEOOX1THUM, a MIEPBUHHE JIIKYBAHHS OCKOJIKOBHX MTOPAHEHb T'OJIOBHOTO
MO3KYy Ma€ 30CepeKyBaTUCh Ha 30epeKeHHI MaKCUMaIbHOI KUTBKOCTI TIepeOpaibHOT
TKaHWHH.

Takox Oyno mpoBeneHo 10-piuHe PETPOCHEKTUBHE TOCHIJKEHHS MAIllEHTIB,
SAKi OTPUMYBAJIW JIIKYBaHHS BOTHEMAJBHUX Ta OCKOJIKOBHX TOPAaHECHb OONMHMYYS B
HaIlIOMYy MEIWYHOMY IIeHTpl. MeTOr IIbOro JOCIIKEHHS Oyja OIlIHKa pe3ysIbTaTiB
Ta e(eKTUBHOCTI OJIHOYACHOTO JIIKYBaHHS, 3 aKIIEHTOM Ha YIIKOJKEHHS TBEPAUX 1
M’SKMX TKaHuH. Bcboro Oyno mposikoBaHo 44 mnamientd. Besd wmeanuna
TOKyMEHTarlisl Oyia HaJIe)KHUM 4yrHOM odopmiieHa. IllenenHo-nuieBi BoraenaibHi,
OCKOJIKOBI Ta OOHOBI MOpPAaHEHHs JIIKYBIUCH MiJ KOHTPOJIEM IIEIEMHO-JIULIEBOrO
Xipypra, a IHIII MO€IHAHI TPaBMHU HAIPABJISIMCS JI0 BIATIOBITHUX CIemiamicTiB. Bik
TMaIlEHTIB BapiroBaBcs Bif 8 10 53 pokiB, 13 cepeHiM BIKOM 24,7 poKy. Y IIKOKESHHS
TBEPAMX 1 M’ SIKUX TKaHUH HIEJICMHO-JIUIIEBOT 00JIacTi 3a3BMYail yCHIIIHO JIIKYBaJlu
IT1JT Yac TepIoi orepailii, 32 BUHATKOM BHIIAJIKiB, KOJIU CepHO3HE 3a0pyaHEHHS a0o
1H(pEeKis yCKIaAHIOBAIN JT1KYBaHHS.

Cepen TtpaBM Oyyo JBa BUIAAKU BiJ JApoOOBUKA, 28 — B KYJib,
10 - oCKONKOBUX, TPU — B MiH Ta OJHE — BiJl KA3€HHHUKA. 3arajibHa CMEPTHICTD MiCIIs
rocmiTaiizaiii B it rpyni cranouia 2,2%. Y 97,7% nauieHTiB 13 yIIKOIKCHHIMHU
YEepEMHO-JINIIEBOTO CKejeTa Oyno HeoOxigHo Xipypriude BTpydanHs. Y 86,3%
MAII€HTIB TOMKOHKEHHS M SIKMX TKaHWH Ta KICTOK JIKYBAJIHMCS OJHOYACHO TIiJ Yac
MEPBUHHOT XIpypriuHoi 00poOku. J[eB’sTh BIJACOTKIB MAIll€EHTIB BUMArajid €KCTPEHOI
TpaxeocTomii, 6,8% Manau BHYTPIIIHbOYEPETIHY TpaBMy, a 2,2% 3 HUX TOTpeOyBaIH

HelpoxipypriyHoro BTpy4aHHsa. Y 4,5% mnanieHTiB OyJud paHW IIHi, SKi BUMaraiu
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aoaaTKoBoro oo0crexeHHs. KoMmIuiekcHe MiKyBaHHsS BKJIIOYaio Bif 1 70 3 BenMKux
omepariiid, B cepeaapomy 1,5.

OpHomopTalibHa  BiJieoTOpakockomiuHa Xipypriga (u-VATS) € BaximuBum
METOJIOM ISl BUAAJECHHS KyJb, MYXJHUH 1 CTOPOHHIX TUI y TPYAHIN MOPOXKHHHI.
Ockonky, OTpUMaHi MiJi 4ac BINCHKOBUX 1M, MOXYTb 3aBIaTH CEPUO3HOI IIKOAU
opraHaM Ta 3arpoKyBaTH HUTTIO. TpaJuiiifiHa TOPAKOTOMisl € CTaHAApTOM s
BUJAJICHHS 3QJMIIKOBUX CTOPOHHIX TUT y TPYOHIA KIITII, ajle y TAaIll€eHTiB 31
CTab1JIbHOI0 TeMOIMHAMIKOIO MOKHA BUKOPUCTOBYBATH OJHOMOPTATIBLHUM IT1IXI/I.

Y Hamiid OpakTHIlI MU ONHCYEMO BHIIAJOK 35-pIYHOTO 4YOJIOBIKA, SKHUU
MOTPanuB 0 BIIUICHHS HEBIIKIAIHOI JTOMOMOTH 3 MHOXHHHUMH BOTHENAIbHUMU
MOPAHEHHIMHU, K1 BUKIUKAJIM TPAaBMY IPaBOi YACTUHU TPYAHOI KIITKUA. XBOPOMY
MPOBENHU omneparllito 3a gonomororo u-VATS 6e3 po3npasieHHs pedep, 110 103BOJIHIO
BUJIAJIUTH OCKOJIOK, SIKMWA 3aJMIIUBCS B TPYIHIA mopokHuHi. [licisionepariinuii
Iepioj] MPOMIIOB O6€3 YCKIIaIHEeHb, 1 Ha JIpyTy 100y MmarieHTa Bunucaau qoaomy. Lei
MIIX11 MOXE peai3oByBAaTHUCS JIOCBITYEHUMH XIpypramMmd Ta CHElladi30BaHUMH
Mmencectpamu. Hatie qocmimxeHHs mokasye, mo u-VATS € 6e3neunuM i eexTuBHUM
METOJOM [Jii BUAAQJIEHHS 3aTpUMaHUX CTOPOHHIX TUI Yy TPYyJHIA MOPOKHHHI,
3MEHIIIYIOUW MicIs0onepaliiiHi yCKIaaHeHHs, OOMI0UICTh Ta CIPHUSIOYH IIBUAIIOMY
MOBEPHEHHIO JI0 AKTUBHOCTI.

BucnoBok: JlochipkeHHs, 1mo Oyiau TPOBEICHI HAa OCHOBI TMAlll€HTIB 3
MIPOHUKAIOYMMHU YEPEITHO-MO3KOBUMHU TMOPAHEHHSMU Ta BOTHEMAJLHUMU TPaBMAMH
00NMyYYs, BUSABWIA BaXJIMBI aCHEKTH Y JIIKyBaHHI Ta YNPABIIHHI TAKUMH CKIJIaTHUMU
BUIAJKaMHU.

VY mepmioMy BHUITAJIKy KOHTPOJIBHOTO IOCHIKeHHs Ha 20 marieHTax, sKi
OTpUMAJIM YEpPENHO-MO3KOBI TpaBMHU MiA 4Yac BidHH, OyJ0 BCTAHOBJIEHO, WIO
OutbmricTh marieHTiB (15 13 20) mpoxoawsiv BHYTPINIHBOYEPETHY OOpPOOKY 3
BUKOPUCTAHHAM KpaHiekToMii. He3Bakaroun Ha BUSBIICHI OCKOJKH B TOJIOBHOMY
MO3KY, KOJICH 3 Malll€eHTIB HE momep, 1 He Oyyno 3a(iKCOBAHO KOJHUX CYJIOMHUX
po3naniB. Lleit pe3ynbTar miIKpecItoe BAXKIUBICTh EPBUHHOTO JIIKYBaHHS, K€ MAa€

OyTu cripsiMOBaHE Ha 30€peKeHHs lepeOpaybHOI TKAaHWHU, 1110 J03BOJISIE YHUKHYTH
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MOBTOPHUX OTEPATUBHUX BTPYYaHb.

Y npyromy pochimkenHi, mo oxomwio 10 pokiB, Oyio mpoaHaTi30BaHO
JiKyBaHHS 44 TAIll€HTIB 13 BOTHEMAJIBHUMHU Ta OCKOJKOBUMH TpaBMaMH OOJHYYS.
Cepenniii Bik maiieHTiB ckiaB 24,7 poky. Y 97,7% mnaIi€eHTiB 3 YIIKOJKEHHSIMU
YEepEMHO-JIUIIEBOTO CKeyeTa OyJ0 HeoOXITHO XIpypriuHe BTpy4aHHs, 3 sKux 86,3%
BUIIAJIKIB BUMarajiud OJHOYACHOTO JIKyBaHHA M’SKMX TKaHUH 1 KICTOK. 3arajibHa
CMEPTHICTH Y 1iH rpymi cranoBmia 2,2%, 110 € MPUHHATHAM ITOKa3HUKOM JIJIs1 TAKOTO
TUIy TpaBM. Pe3ynbTaTu cBiI4aTh Npo €(PEKTUBHICTh KOMILIEKCHOTO MIIXOIY 0
JIKyBaHHS, SIKAW BKITI0YaB Bi 1 10 3 BEMMKUX Omepariii.

o crocyeThcs OAHOMOPTAIBHOI BieoTopakockomiyHoi xipyprii (u-VATS),
TO JaHWM METOJ| BUSBHUBCS MEPCHEKTUBHUM I BHJAJIEHHS OCKOJIKIB y TPYIHIM
MOPOXKHUHI. Y HaAIoOMy BHUMAAKY 35-piuHOr0 4YOJIOBiIKA, 110 OTPUMAB MHOKHHHI
BOTHEMAaJIbHI IOpaHeHHs!, poBeaeHHs u-VATS 6e3 po3npasieHHs pedep 1aao 3Mory
YCHIIIHO BUAAIUTU OCKOJIOK. [licisionepaiiiiuuii nepioj npoiios 0e3 yCKJIaIHEeHb, 1
nauieHT OyB BHIMCaHUN Bke Ha Apyry no0y. Llei miaxin, skuil Moxe OyTu
BUKOHAHUM JOCBITYCHUMH XIpypramu, JEMOHCTPY€ 3HA4HI MepeBaru: 3MEHIIEHHS
MICISONEPALIMHUX YCKIIAIHEHb, 3HUKEHHS OO0 Ta MIBUALIE MOBEPHEHHS MAIlEHTIB
J10 3BUYAWHOIO KUTTS.

TakuMm 4YWHOM, PE3yNbTaTH 000X JOCHIIKEHBb MITKPECTIOITh HEOOXIAHICTh
1HIMBIAYaJIbHOTO MiAXO/Y /10 KOXKHOTO MAIli€HTa, @ TAKOXK BAXKIJIMBICTh BUKOPUCTAHHSI
Cy4yaCHUX XIPYypriYHUX TEXHOJIOTIM Yy JIKyBaHHI TpaBM, OTPUMAaHUX BHACIHIJIOK
BIMCHKOBHUX M1il.

[lepBuHHE JIKYBaHHA OCKOJKOBUX TIIOpaHEHb Mae€ OyTH CHpsSMOBaHE Ha
30epeKEHHSI MaKCUMAaJIbHOTO 00CsTY IepeOpaibHOI TKaHWHU, TOoAl K u-VATS
JEMOHCTPY€E CBOIO €(DEKTUBHICTh y BUJIAJIEHHI CTOPOHHIX TUI 3 TPYAHOI OPOKHUHH.
Ili pe3ynapTaT MOXYTh CIYI'yBaTH OCHOBOIO JJI MOJAJBIIUX JOCHIDKEHb Ta
BJIOCKOHAJICHHSI TPOTOKOJIIB JIIKYBaHHS B YMOBax OOMOBHX [Ii{, 110 B CBOIO Yepry
MOXE€ 3HAYHO IIJIBHUIMUTH IMAHCH HAa BWKWUBAHHA Ta TOKPAIICHHS SKOCTI JKHTTS

MOCTpaXXKAATHX.
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VIIK 13058
CYYACHI IIJIXO/M 1O JIKYBAHHS COVID-19

Muponuk OJiena Bosonnumupisaa

Kangunat MequuHux HayK,

Jo1eHT Kadeapu iHQEeKIIHHIX XBOpoO Ta emiaeMionorii
«ByKOBUHCBKUI IepKaBHUNM METUYHUIN YHIBEPCUTETY,
M. YepHiBii, Ykpaina

KucearoBa AHHa AHApiiBHA

KoBanenko Opuna OuekciiBHa

CTYyZEHTH 6 KypCy

«ByKOBUHCHKUI 1epKaBHU METUYHUI YHIBEPCUTET,
M. YepHisii, Ykpaina

Anorania: CyyacHi meroau nikyBanHs COVID-19 Bxiro4aroTh KOMOIHAIIIO
MPOTUBIPYCHUX TIPEMapariB, IMYHOCYNPECOPIB, a TaKOX MIATPUMYIOUY Teparliio.
OCHOBHUMHU TIPOTUBIPYCHUMH 3aco0aMH € pEMJIECHMBIp Ta MOJIHYIIpaBip, SsKi
3HIDKYIOTh BIpYCHE HAaBaHTKCHHS. | IFOKOKOPTHKOCTEPOIIH, TaKi SK JEeKCaMeTa30H,
BUKOPUCTOBYIOTHCS JUIsl 3MEHIIICHHS 3alajieHHs y BaXKKUX Bumajakax. KpiMm Toro,
aKTUBHO JOCJHI/KYIOTBCS MOHOKJIOHAJIbHI ~aHTUTLIAa Ta IMYyHOTepamii s
npoiIaKTUKA Ta JIKyBaHHS. Y CHINIHICT JIIKYBaHHSI TaKOX 3aJI€KUTh BiJl paHHBOT
J1arHOCTUKHM, MOHITOPHMHTY CHMIITOMIB 1 I1HAMBIAyami3aiii Tepamii 3aje)XHO Bij
TSYKKOCTI 3aXBOprOBaHHA. HaykoBl JOCHIKEHHS MPOJOBXKYIOTh BIJKPUBATH HOBI
TOPU30HTH B OOPOTHO1 3 MAHAEMIEI0, TOKPAIYIOYH PE3yJIbTaTU JIKYBaHHS.

Kurouosi ciaoBa: COVID-19, nanaemis,cydacHi METOIU JIIKyBaHHS.

Beryn: Ilangemis COVID-19, cnpuumnena Bipycom SARS-CoV-2, crana
OJIHIEI0 3 HAWOUIBIIMX TJIOOAIBHUX KpU3 Yy cdepl OXOPOHM 370pOB'A 3a OCTaHHI
aecatTwiiTTs. Bin mowartky cnanaxy y rpyaHi 2019 poky, HaykoBa CHIJIbHOTa
30cepearyia CBOI 3yCWJUIS Ha po3poOIll e(PEeKTHBHUX METOJIB JIKyBaHHS Ta
MpO(UIAKTUKH 1ILOTO 3aXBOPIOBAaHHS. BakiuHariis crajga KJIt0o40BUM 1HCTPYMEHTOM Y

O00opoTh0i 3 TaHAEMi€I0, O3BOJISIOYM 3HH3UTH PIBEHb 3aXBOPIOBAHOCTI Ta
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cmeptHOCTi. OHaK, 3 MOSABOI0 HOBHUX BaplaHTIB BIPyCy Ta 3MIHOIO €MiAeMIOIOTT4HOT
CUTYyallli, BHHUKa€ HEOOXITHICTh Y MOCTIHHOMY BAOCKOHAJICHHI BAaKIMH Ta pO3pOOIl
HOBUX I1JIXO/IIB JI0 X 3aCTOCYBaHHSI.

Y 1iil cTarTi po3rasAaroThes cydacHl miaxonu Ao JikyBaHHs COVID-19 3a
JIOTIOMOTOI0 BaKIIMH, BKJIIOYAIOYHW HOBITHI PO3POOKH, €(PEKTHBHICTh PI3HUX THIIIB
BaKI[MH, a TAKOK BUKJIMKH, 3 SIKUMH CTUKAIOThCSI HAYKOBI[l Ta MEIMYHI MTPAI[iBHUKHU.

COVID-19 — me iudexmiiine 3aXBOPIOBaHHS, BUKIWKAHE KOPOHABIPYCOM
SARS-CoV-2, Bnepie BusiienuM y rpyaai 2019 poky B Kutai. OcHOBHI cuMnToMu
BKJIIOYAIOTh JINXOMAHKY, Kallelb, YTPYAHEHE AMXaHHS, BTOMY, a TaKOX BTpaTa
cMaKy a0 HIOXYy. 3aXBOPIOBaHHS MOXE BapllOBaTHCS BlJ JIETKOrO J0 BaXXKOTO, 3
PU3UKOM CEpHO3HUX YCKJIaIHEHb, OCOOIMBO Y JITHIX JIOJICH Ta 0Ci0 3 XPOHIYHUMU
3axBOproBaHHAMH. [1]

COVID-19 nepenaerscs uepes Kparuii, 1m0 BUAUISIOTHCS M1 Yac Kaluio ado
YXaHHS, a TaKOXX uepe3 KOHTAKT 3 1H(GIKOBAHMUMH MOBEPXHSIMHU. JIJIsi KOHTpPOIIO
MOIIMPEHHS BIPYCY BIPOBAKEHI 3aXO0/M, TaKl SIK MAacKOBUW PEXKUM, COILaIbHE
JTUCTaHIIIOBaHHS Ta BaKIWHAIA. Bakuuau, po3po0ieHi B peKOpAH1 TEPMiHH, JOBEIH
CBOIO €(PEKTUBHICTh y 3HUKEHHI TSYKKOCTI 3aXBOPIOBAaHHA Ta cMepTHOCTI. CTaHOM Ha
CHOTOHI JOCIHIJKEHHSI TPUBAIOTh, 100 3PO3YMITH JOBTOCTPOKOBI HACTIAKK Ta
MOJKJIMBI HOBI BapiaHTH Bipycy. [1]

3 momenTy noyatky nangemii COVID-19 y 2019 poui, MeToau iiKyBaHHS L€l
XBOPOOM 3HAYHO €BOJIOIIOHYBAIH. 3aBISKU MOCTIHHOMY HAYKOBOMY JOCIIIIKEHHIO
Ta po3poOiil, cydacHl migxoau g0 jikyBaHHa COVID-19 BkimodaroTh pi3HOMAaHITHI
CTparerii, 30cepe/LKeHl Ha 3amo0iraHHl BaKKUM YCKIIAJHEHHSAM, MOKpAILEHHI
IMyHHOT BiJIlIOBi/Il OpraHi3My Ta 3HWKEHHI cMepTHOCTI. [1; 2]

1. AHTUBIpyCHA Teparis

AHTHUBIpYCHI TIpenapaTu 3aiiMaroTh eHTpaiabHe Mictie B JikyBanni COVID-19,
O0COOJIMBO Yy MAITIEHTIB 3 BUCOKMM PHU3HKOM YyCKJIaJHEHb. HallOinmbIm Bimomi cepen
HUX:

» PemuecuBip — meprmuii cxBajieHUH aHTHBIPYCHHUM Tpemapar AJis JiKyBaHHS

COVID-19. Bin 1urioye PHK-3anexny PHK-noximepa3sy Bipycy, 1110 MepenikoaxKae
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Woro perrikauii. BukopuctoByeTscsi Il TIKyBaHHS MAI[iEHTIB, TOCHITANI30BaHUX 3
BaXKUM TepeOiroM XBOpoOu.

* MonunymipaBip — HOBUU Mpemnapar, 10 BIUIMBAE€ HAa TE€HETHMYHUN Martepiaj
BipyCy, BHUKJIMKAIOUM MyTalii, sKki poOiaTh HOro HexuTTe3gaTHUM. [Ipemapar
3aCTOCOBYETHCS HA PaHHIX eTarnax iH}ekiii.

* [TakciioBig — koMOIHAIisl JBOX IpernapatiB (HipMaTpeBip Ta pUTOHABIP), 110
iHTIOYI0TH TIpoTeasy Bipycy SARS-CoV-2, nepenrkomkaroun ioro perurikarii. [3]

2. ImyHOTeparis

IMyHOTEepaneBTUYHI MiAXOIM MalOTh Ha METI MOAYJIAIII0 IMyHHOI BiAMOBiJIl
namieHTa Ha 1H(eKuio, o0 YHUKHYTH TIIEPIMYyHHOI peakilii, ssika MOXe MPHU3BECTU
70 CEPUO3HUX YCKIIAJAHEHb, TAKUX SIK IIUTOKIHOBUM IITOPM.

* MOHOKJIOHAJIBHI @aHTUTLIA — L1 MIPenapaTy MICTATh aHTUTLIIA, SIKI CIELU(PIYHO
3B’s13y10Thes 3 BipycoM SARS-CoV-2 1 O6nokyroTh #oro 31aTHICTH 1HGIKYBATH
kimituan. Cepen HalOUTbIl BiIOMHUX € KOMOIHaIii mpernapariB Ka3upuBiMad 1
iMneBiMad (REGEN-COV), a Takox coTpoBima0.

» Toumnizymad ta 6apuIUTUHIO — 111 MpenapaTy OJIOKYIOTh 1HTEPIICHKIH-6 ab0
1HIII IJISIXWA [UTOKIHOBOI aKTUBHOCTI, 110 JOTIOMAara€e 3MEHIITUTH 3alajieHHs y BaXKKO
XBOPHX Mali€eHTiB. [3; 4]

3. Koptukocrepoinu

KopTtukocrepoinu, Taki ik JeKcameTa30H, BUKOPUCTOBYIOTHCS JJIsl MAIIEHTIB 3
Baxkumu popmamu COVID-19, axi notpeOyroTh KUCHEBOI Tepartii. BoHU 3HIKYIOTH
3aMalieHHs], BUKJIMKAHE T1MEPaKTUBHOK IMYHHOIO BIAMOBIAII0 Ha BIPYC, 1 TaKUM
YUHOM JIOTIOMararoTh 3HU3UTU CMEPTHICTh CEPE/ MAIll€HTIB 3 TSXKKOI MHEBMOHIEIO.
[3; 4]

4. ITpoTuBIpyCHI IMyHOMOAYJISATOPH Ta 1HT10ITOPH [TUTOKIHIB

[Ipemapatn, 1m0 MOAYJIOIOTH IMYHHY BIAMNOBIIb  OpraHizMy abo
MEPENIKO/DKAIOTh HAAMIPHIA aKTHBAIll IMTOKIHIB, TaKOXX BHUKOPHUCTOBYIOTHCS B
nikyBanHi COVID-19.

* bapurnutuni6 — iHri0iTop JAK, sKuii 3MeHIIye 3amaibHy peakiliio,

J0TIOMArarouu 3arno0irTd poO3BUTKY HUTOKIHOBOTO IITOPMY.
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e Tomunizymab — 1HribiTop peuentopa IHTEPIAEHKIHY-0, SKUA TaKOX
BUKOPUCTOBYETHCS JIJIsl 3MEHIIICHHS 3amalibHOI peakitii. [3; 4]

5. Baknunariis sik npogijlakTuKa BaXKuX (popM xBopoOu

OmHUM 3 OCHOBHUX MIAXOAIB J0 KOHTPOJIIO Haa IMAHJIEMIEID € MacoBa
BaKIMHAaLiA HacelleHHA. Bakiuun, taki gk Pfizer-BioNTech, Moderna, AstraZeneca,
Ta 1HII, 3HAYHO 3HUXKYIOTh PU3MK TSHKKOTO Iepediry XBoOpoOu, rocritamizaiiii Ta
cMepTi. BakmuHu Oif0Th NUIAXOM CTUMYJIIOBAHHS IMYHHOI CHCTEMH BHPOOJISITH
aHTuTLIA 10 O1ska mmmna Bipycy SARS-CoV-2, o 3ano0birae iHgekIii abo mnosierurye
nepeOir xBopoow. [5; 6]

6. [linTpumyBanbpHa Teparis, CIPSIMOBaHA Ha MOJETIICHHS! CHMITOMIB XBOpOOU
Ta 3aro0iraHHs yCKJIaIHCHHSIM:

* Kucnesa tepamnisi 1J1sl MALIEHTIB 3 TIIOKCIEXO.

* MexaHiuHa BEHTWIAIS JJIs MAIEHTIB 3 BAXKUMH YCKJIQJHCHHIMHU, 110 HE
MOXYTb CAMOCTIHHO TUXATH.

e AHTHKOAryJsiHTHa Tepamis A 3amno0iraHHs TpoM0o3aM, IO € YaCTHUMH
yeknaaaenasamu COVID-19. [5; 6]

BucnoBok: CyuacHi miaxoau a0 JikyBaHnHs COVID-19 BkimodaroTh
KOMOIHAIIF0 aHTUBIPYCHUX TMpemnaparTiB, IMyHOTepamii, KOPTHUKOCTEPOiliB Ta
MiATpUMyBaJIbHOT Tepamii. OKpiM I[hOro, BaKIUHAINSA 3aJIUINAETHCA HANOUIBII
e(pEeKTUBHUM METOAOM MNPOQIIAKTUKM BaXXKUX BHIIQJIKIB 3aXBOPIOBaHHS. 3aBISIKU
IIBUJIKOMY PO3BUTKY MEIUIIMHU, METOAM JIIKyBaHHS MOCTIMHO BJIOCKOHATIOIOTHCS,
3a0e3Meuyroun Kpaili pe3yabTaTH AJIs MAalli€HTIiB Ta 3MEHIIYIOYN HABAaHTAKCHHS Ha
CUCTEMH OXOPOHH 30POB 1.
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BLJIb Y TA3OBOMY NOACI, ITIOB’AA3AHA 3 BAI'TTHICTIO

Taparyxina Karepuna €BreniBua

3100yBa4 BUIIIOT OCBITH MEAUYHOTO (haKyJIbTETy

HaykoBwii KepiBHUK:

Becnin Borogumup BikTopoBu4

K. M€JI. HayK, JOIICHT Kaeapu TpaBMaToJIOTii Ta OpTOTeTii
XapKiBChKHM HalllOHAJIbHUN MEIUYHUI YHIBEPCHUTET, YKpaiHa

AHoTamia: 3aans 3’sACyBaHHS Cy4acCHOTO WIiAXOAY Ta TAaKTUKU BEICHHSA
MaII€HTOK 31 CKapraMu Ha OUTb Yy Ta30BOMY IOSICl, TTOB’SI3aHUM 3 BariTHICTIO, OYyJI0
3aCTOCOBAHO ODNISAJ Ta aHaji3 HaykoBux poOiT Ha mmiardgopmax PubMed Ta
GoogleScholar.

KuarouoBi cJjoBa: Ou1b y Ta30BOMYy TOSICI, TMOB’S3aHUN 3 BariTHICTIO,

aucyHKIIs TOOKOBOTO cuM i3y, CUM(I3UT BariTHHUX.

3rilHO aHaji3y JOCIHIJKEHb 3a OCTaHHI JBa NECATWIITTS, CKapra Ha Oulb y
Ta30BOMY JHI MiJ Yac BariTHOCTI 3ycTpiyaerbed y 7-65% BariTHHX, a y IOpOAUIb Y
nicisnonoroBomy nepiogi — y 0-41%. HactynHa po301KHICTh JAHUX TMOSICHIOETHCS
MOXJIMBAM  HEY3TO/DKCHHSM TEPMIHOJIOTI], METOMOJIOTIYHUX Ta KYJIBTYPHHX
BIIMIHHOCTAX, 30ip Ta aHadi3 JaHUX Ha PI3HUX TKHIX BariTHOCTI Ta
MICIIAOI0TOBOTO TIepiony [1].

bine y TazoBOMy [IHI, MOB’si3aHa 3 BAariTHICTIO, 200 IUCQYHKIS JTOOKOBOTO
cuMizy, 3a €BpONEHCHKIMH HACTAHOBaMHU, 1€ KICTKOBO-M S30BHM THM OO0, IO
BUKJIIOYA€ MPUYMHU Takl SIK TIHEKOJOTIYHI Ta/ab0 ypOJdOriyHl MAaToJOTi, SKHUMA
JIOKaJII3Y€ThCsl HAa PIBHI 3aJHBOTO IpeOeHsT KIyOOBOi KICTKM Ta CIAHUYHOI CKJIQJIKH,
[0 MOXKE 1ppajiifoBaTh B 3aJIHI0 YAaCTHUHY CTETHA, Ta/abo 3 JIOKaJi3aIli€lo B paioHi
cuMiza, 1110 BUSBISETHCS MOYMHAIOYU 3 TEPIIOTO TPUMECTPY, Mij Yac IMOJIoriB abo
micis nosioriB [2]. B ykpaiHCbKil iTepaTypi TakoK MOXKHA 3yCTPITH HACTYIIHY Ha3BY
[[OTO CHHAPOMY «CUMQI3UTY», ajie 11e HE € KOPEKTHUM, 00 CUM}I3HUT — I1¢ CENTUYHE

3anajieHHd cuM@izy, 1O € PIIKICHUM CTaHOM, $IKE XapaKTEepPU3YEThCS TOCTPUM
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MOYaTKOM CHJIBHOTO OOJIF0 HABKOJIO JIOOKOBOTO cHUM(]i3y, OOMEXKEHHMH pPyXaMH,
MiABUIICHHAM TEMIEpaTypd Ta TMIABUIICHHAM 3alalbHUX MapaMmeTpiB, SK-OT
MiJBUILIECHHST KUIBKOCTI JIeWKonuTiB Ta C-peakTuBHOro OIKy y KpoBi. Lleit cran
BUHHMKAE TICIs TOJOriB ab0 B paHHBOMY IMICIAMOJIOTOBOMY TeEpiofdi, JI¢ He
MOBIJIOMJISIETHCS PI3HULI MK PO3POKEHHAM MPUPOIHIMU MOJOBUMH HUIIXaMHU a0o
Kecapchbkoro po3Tuny [3-5]. bute Moxe crioctepiratucs A0 11 pokiB Mmiciisl MOJOTIB y
oxHiei 3 10 mopoainb [6].

ETionoris maHoro KIIHIYHOTO CHHIPOMY € JOCI HEBHUBYCHOIO JIOCTEMEHHO.
Hapasi € nekinbka Teopii, aje €IMHOTO BUCHOBKY BueHi Ie He miinuu. OpHiero 3
TaKUX TEOpIM € Te, M0 MIABUILECHHS KUIBKOCTI PEJIaKCUHY CHpHsi€ MOCIabICHHIO
3B’SI30K JIUIS MATOTOBKHU Ta3y 110 moJoriB [7]. [1i3Himme Oyno mpoBeaeHo JOCTiIKeHHS,
i€ TIOPIBHIOBAJIM PIBEHb PEIAKCUHY B BariTHUX KIHOK 3 O0JEM y Ta30BOMY IOsICl Ta y
BariTHUX 0e3 1boro cuHapomy. Pesynbratu Oyl HACTYIHI: PI3HUIII MDK PIBHSAMU
penakcuHy y 000X rpymax He Oyno BUSIBIEHO, TUM OLIbIIe PIBHI pPEIaKCUHY B
MOPOALIb Yepe3 2 MicSll MICHs MOJIOTIB, SIKI Maidu OLlb y Ta30BOMY IOSCI, Ta B
MOPO/ILJIb, B SIKUX O1Ib MPOMIIUIA B TIEPI1OA IIMX JIBOX MICSIIIB IICJISI TIOJIOTIB, TAKOXK HE
Mae pizHuIl [8]. [HmIl Teopii HACTymHI: rOpMOHalibHA, OlOMEXaHiYHA, T€HETUYHA,
JIeTeHepaTBHA, TpaBMaTHuHa Ta MeTabomiyHa [9]. 3a3Buuaii, abo0 HEIOCTATHBHO
310panoi iHdopMallii, SK-OT Yy TOPMOHAJIBHOI TEOpii, TaKk SK HE YyCl JOCHIIKEHHS
JIOBOJIATH 3B 30K MK 0OJIEM y Ta30BOMY MOSICI Ta PIBHEM pENaKCHUHY, 1110 OTpedye
nmojaNbIuX AociipkeHsb [10], abo sk-oT y 6GiomMexaHiuHIN Teopii OylI0 TI0BECHO, 110
BOHA HeCcyMicHa 3 yciMa Bunaakamu [9]. OgHe 3 Takux JOCTIIKEHb, K MPEICTaBHUK
OloMexaHIYHOi Teopii, HABEJO, IO PO3XOKEHHS JIoOKoBoro cumdpizy Ha 10 MM Ta
OlIbINIe € MPUYMHOIO BUHUKHEHHs Oomro. Ile mae wmiciie mjis BariTHUX, SKi MaloTh
BIIMOBIJIHY JIOKaJTi3allito 000, aje sl BariTHUX 3 JIOKaTi3alier 000 y 3ajHii
YaCTUHI Ta30BOTO MOSCY I1€ He Oyae MPUYMHOI BUHUKHEHHS I[LOTO CHHAPOMY. TomMy
MOKH 31MIIMCh Ha TyMIll BBa)KaTH OUTb Yy Ta30BOMY IOSCl, MIOB’S13aHYy 3 BariTHICTIO,
MOJTIETIONIOTTYHUM CHUHJIPOMOM, JI0 CKJIQJy SIKUX BXOASATh SK OlOMEXaHi4Hi, Tak 1
TeHETHYHI (PaKkTopH.

JI71st 11arHOCTUKH 3aCTOCOBYIOTH 301p aHaMHE3y Ta Pe3yJabTaT TECTIB Ha O11b Yy
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TazoBoMy mosci [2]. 306ip aHamHe3y BKIIIOYaE B cede CKapru, a caMe JIOKai3allis,
XapakTep Ta TPUBAIICTh OO0, TEPMIH BariTHOCTI, aHAMHE3 JKUTTS, a caMe 4u Oyiu
TPpaBMH Ta30BOro TMosiCy ab0 CIMHM abo crocTepiramacs OiIb y TONEpeKy, UM
MOTIEPETHI BariTHOCTI CYNMpPOBOKYBAIUCh OOJIEM Yy Ta30BOMY IOSCi, Y HASBHHM
cTpec y ixupoMy XUTTI [11], 4 1HIEeKC Macu Tia Oiabie abo JOpiBHIOE 25 KI/M2 Ta
HasiBHA T1IIEpMOOUTBHICTD Cyr100iB [12-13], 4u € ckapru Ha HyJAOTY Ta OJIIOBaHHS Mij
Yyac BariTHOCTI Ta iXHs TpUBAIICTH [14], reHeTHuHI PakTOpH, a came 4u Oylu y MaMH
gy 6abyci 00J11 y Ta30BOMY IOSICI ITiJT Yac BariTHOCTI, MOJIOTIB a0 IMIC/S MOJIOTiB.
CTOCOBHO TECTiB, TO BUKOPHUCTOBYIOTh T€CT aKTUBHOTO MiTHOMY MPSMHUX HIT JIeXkKadl
Ha cnuHl [15] g TectyBaHHS (QYHKIIOHAIBHOCTI Ta30BOTO MOsACY, TeCT leHcneHa
[16], Tect JnoOBroi jJOpcalbHOI  KPMXKOBO-KIYOOBOi  3B’SI3KM 3 JIBOMA
Moaudikaiamu - 1js  BaritHux [17] Ta mnopoxauis [18], momudikoBaHuii TECT
TpennenenOypra, tect ®abepa (Ilarpuka) [17], TecT Ha MPOBOKAIIIO 3aJHHOIO
tazoBoro Oomo [19] Ta mamematopHuit Tect Ha OomouicTe cumdizy [17] s
BU3HAUEHHA OOJIOUOCTI 00JII0 B KPHIKOBO-KIIYOOBOMY CYII001 Ta JOOKOBOMY CHUM(i3i
[20-21].

TakThka BeIEHHsS Ta JIKyBaHHS OOJII0 y Ta30BOMY IIOSICl, TOB’S3aHOTO 3
BariTHICTIO, € 1HAWBIIyaJIbHUM BIJIITOBIAHO 0 0araTb0X mapameTpiB, K OT MPUYUHH,
JoKaji3aii, 1HTeHCHMBHOCTI Oomto, Ta iHmuX [22]. Hwmxde HaBeneHi OCHOBHI
HanpsIMKH JIIKYBaHb.

Perynspua ¢i3udHa akTUBHICTH JO Ta MijJ 4Yac BariTHOCTI HE IOB’s3aHi 3
IHTEHCUBHICTIO OOJII0, 3BEPHEHHSIM 32 MEIUYHOIO JIOTIOMOTOI0 Ta MiCJISANOJOTOBUM
O0ojreM y TazoBoMy Tosicl. Xoda JOTPUMaHHS PEKOMEHJIOBAaHUX (DI3MUYHUX
HaBaHTAXXCHb IIiJI Yac BariTHOCTI a00 MPHUHAMMHI IIiJl Yac MEPIIMX JBOX MICSIIIB
BariTHOCTI MOB’A3YIOThb 3 MEHIIMMH OOMEXEHHSIMU aKTHUBHOCTI, sIKI TOB’sI3aHl 3
6osem y TazoBoMy mosici [23]. B Toif yac iHIe MOCTIHKEHHS 3HANUIIUIO 3B’ SI30K MIXK
GIBUYHUME BIIpaBaMU 11T 9ac BariTHOCTI Ta 3HUKEHUM PHU3UKOM OO0 y Ta30BOMY
nosici [24].

[Tomixk Toro, crabimi3aIiiiHi BIpaBH, SKIIO Takl € 1HAWBIAyaJdbHO mimiOpaHi,

KOHTPOJIbOBAHI1, KOPETOBaHi Ta CoYaTrKy c(pOoKyCcoBaH1 Ha JJOKAJIbHHUX M’ 533X, @ IOTOM
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MOCTYNOBO JOAAaBaJId II00aNbHI M’S13H, JOMOMAararTh €()EeKTUBHO JIKyBaTH OUIb Y
Ta30BOMY TOsICi, MOB’SI3aHUN 3 BAriTHICTIO, Ta YHUKAaTH OOMIO MiJ Yac BUKOHAHHSA
BIIpaB [25-27].

Macax a5 BariTHUH TakoX JOBOJUTH CBOIO €(EKTUBHICTH Yy 3MEHIIEHHI
IHTEHCHUBHOCTI 0OJII0, CTpeCy Ta y IOKpallleHH1 CHY, Jlana3oHy pyxiB. | xoda 1
MOKa3HUKU 3MIHIOBAJIMCS 3HAYHO OJipa3y MICJsl Macaxy, MPOBOASYM iXHIA aHami3
yepe3 TIKICHB MICI Macaxy, BCl MOKa3HUKU MOBEPTAIHCS 10 CBOIX BXITHUX PiBHIB,
OKpIM TIOKa3HUWKAa IHTCHCHUBHOCTI OOJIIO, KWW 3aJMIIaBcs 3HWKEeHUM [28]. Xoda
€Bporelicbki HAaCTAaHOBHM 3a3HAYalOTh, L0 1€ HE MOBMHHO OYTH €IMHUM METOJOM
JKyBaHHSA [2].

AKyNyHKTypa € OJHHMM 3 BapiaHTIB 3MEHUICHHS OO0, SIKUH MOXKHA
3aCTOCOBYBATH Ha BariTHUX. JlOCHI)KeHHs MOKa3yl0Th, 10 Ti, KOMY Oyia mpU3HauYeHa
aKylmyHKTypa,  3a3Ha4ai0oThb  3HAayYHE  IOKpAIlEHHS  IHTEHCUBHOCTI  OOJItO,
BUKOPUCTOBYIOTh MEHIIIE AHAJBIETHUKIB IMOPIBHSIHO 3 KOHTPOJIBHUMH HAalllEHTAMHU.
Takox BUABIEHO, IO aKYIMYHKTYpa Ta CTaHJApTHA Tepallisd NIPU3BOIUTD 10 O1IBIIOrO
3MEHIIICHHS OO0JII0, HDK JIMIIE CTaHJapTHa Teparis 4Yu CTaOULT3yroul BIpaBU Ta
crangaptHa teparmis [29-30].

JlocmimkeHb TIpO 3acTOCYBaHHS (hapMaKoJIOTIYHOTO JIKyBaHHS TpH OO0 y
Ta30BOMY TIOSIC1, TIOB’sSI3aH1i 3 BariTHICTIO, MMPOBEACHO HE OYyiO, TOMy €(EKTUBHICTH
3aCTOCYBaHHS JIIKQPCHKHUX MpEMapariB € HE JIOBEICHA. 3aCTOCYBaHHS MapaneTaMoly,
K TIepIIOi JiHII BHOOPY, Ta HECTEPOITHUX MPOTH3ANaJIbHUX 3ac00iB, SK APYroi,
peKoMeH10BaHa €BPOMNEHCHKUMU HACTAaHOBaMHU, JOTIOKK HE Oye J0oKa3aHO 3BOPOTHE
[2].

3acTocyBaHHs OaHIaXy IS BariTHUX TaKOXK HE Ma€ JTOBEACHOI €(heKTUBHOCTI,
aje € JO3BOJICHUM Ha KOPOTKUW MPOMIXKOK 4acy Ta HE € €AUHUM METOAOM JIIKYBaHHS
[2]. TIpu BuOOpPI OGaHmaxy, CIiJ CXUISATUCA JO BUKOPUCTAHHS THYYKOTO, a HIXK
KOPCTKOTO OaHIaXYy, TaK SK MEPIIUN Kpalle MepeHOCUTHCS Ta € OUIbI e(heKTUBHUM
y 3MEHIIIEHHI 1HTEHCUBHOCTI 0ot [31]. BaxkyinBo ciiyBatu pekoMeHalisM 11o/10
MPAaBIWJIBHOTO BHUKOPHUCTAHHS, BKJIOYAIOYM TPUBAIICTh, TOMY IO BHKOPHCTaHHS

OaHgaxy IiJl 4ac Ta IICJS BariTHOCTI, SIKe € TPUBAJIUM Ta MOCTIHHUM, MOXE OyTH
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MOB’SI3aHUM 31 3MIHaMU acUMeTpii Taza y micisnosoropomy mepioni [32]. [xmum
TOCHIDKEHHSM ~ OyJlOo  JTOBEJACHO, BHKOPUCTaHHS OaHOaXy Ha JOAATOK [0
cTabumi3aliiHuX BOpaB Ta (PI3UYHOI AKTHMBHOCTI HE J0Aano e(eKTy MOKpalleHHS
[33].
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KuarouoBi ciaoBa. AprepianbHa TINEPTEH3is, apuUTMisA, ApPUTMOICHE3,

MOPYLIEHHS! pUTMY CepLIs, P1OpUIsALia epeacepib.

Beryn. Aptepianbha rineptensia (Al) € dakTtopom pu3MKy Uil pO3BUTKY
3arpo3JIMBUX ISl JKUTTSI CTaHIB Ta Kap/10BAacCKYJISIPHUX 3aXBOPIOBaHb, BKIIOYAIOYU
PO3BUTOK  CEpLIEBOi  HENOCTaTHOCTi, imeMiuyHoi xBopoou cepus (IXC),
aTepOCKIIepO3y, YPAKEHHs nepudepuyHux aprepiii abo 1HCYIbTY.

PeMopentoBaHHS Miokapja Ta MOPYIICHHS 10HHOTO TPAHCIOPTY B CTIHII T
BIUTMBOM TMIJBUIIEHOT0 I1aCTOJIYHOIO M CHCTOJIIYHOTO THUCKY TaKOX CIY>KUTb
0a3uCcoM I PO3BUTKY MOPYIICHHS PUTMY CEpLIS.

Haii6ip1 momupeHuM Ta 3arpo3JIMBUM JUISl PO3BUTKY TSKKHUX YCKIIaIHEHb
BUJIOM apuTMii y XxBopux Ha Al € po3BuTok ¢10purswii nepeacepab (DII).

Mera.

[IpoBecTn aHami3 jdiTeparypd Ta BU3HAYUTU MAaTO(DI310JIOTIYHI MEXaHI3MH
PO3BUTKY apuUTMIi y XBopuX Ha Al Ta 3’4CcyBaTu iX KJIiHIYHE 3HAYEHHS JUIsl KPaIoro
pO3yMiHHS TPOQIIAKTUKH Ta aJCKBATHOTO JIIKYBaHHS TOPYIICHH PUTMY Y JaHOL
KOTOpPTH MAII€HTIB.

Marepiaim Ta wmetoau. Jlns OCATHEHHS TMOCTaBICHOI MeETH OyJo

OIIpallbOBaAHO HM3KY HAYKOBUX MCAWMYHHUX J[KCPCI Td HAYKOMCTPHUYHHUX 0a3 JaHUX

(PubMed, Scopus, Academic Oup).
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PesyabraTn. Al' Ta pO3BUTOK MOPYIIEHb CEPLEBOIO PUTMY Ma€ TICHUU
3B’A30K, SKAWA MIATBEPMKEHUN Yy JOCHIKEHHSIX TMPEACTaBHUKIB CIIELiaJbHO
CTBOPEHO1 JIOCIITHUIIBKOT TPYIH NPEJACTaBHUKIB €BPOMNEHChKOT acoliallii cepIieBoro
put™my, Panu 3 mnuranp rinepreH3ii €BpOMENCHKOr0 TOBApUCTBA Kap.I10JIOTIB,
A3iaTchkO-THMXOOKEaHCHKOTO  TOBapHCTBAa  CEpIEBOrO0  puTMy Ta  JlaTtuHo-
aMEpPUKaHCHKOTO TOBAPUCTBA KapAlOoCTUMYJIALIT Ta enektpodizionorii [1]. CyuacHi
3HAaHHA NPO NaTo(]i310JOTIYHI MEXaHI3MU apUTMOTeHE3y MAalOTh CYTTEBE KIIIHIYHE
3HAUYCHHS 3 NPOPUIAKTUKH YCKJIAJHEHb Ta aJIeKBAaTHOTO JIIKYBaHHS, SIKE Mae
noka3oBy edextuBHICTh. CTPYKTYpHI 3MIHM MiOKapaa TMepeacepab Ta ILTyHOUKIB,
PO3BUHYTI BHACIIJOK MiJBUILIEHOTO TUCKY, TPU3BOASITEH 10 BUHUKHEHHS OJIOKYBaHHS
10HHUX KaHamiB, ¢Gi0po3y, rineptpodii JTIBOro NHUIYHOYKA, IO B CBOIO UEpry
MPU3BOJAUTE 110 (QOopMyBaHHA OpaauapUTMid, HAJUUIYHOYKOBOI €KCTPaCHUCTOII],
HAJIIUTYHOUKOBOI Taxikapaii, B Tomy uucii DIl nuryHOukoBHX apuTMiii Ta B
ripmomy Bumnajaky 1o pantoBoi cepieBoi cmepTi (PCC). B marorenesi OiibIIocTi
MOPYIIICHb CEPIICBOTO PUTMY Ma€ 3HAYHY YaCTKy aKTUBAIlisl CUMIIATHIHOI CHCTEMH,
BHACIIIJIOK YOTO JaHl MpO aHTUTINEPTEH3UBHE JIIKYBaHHS, sIKE BKIIIOYA€ CUMITATUYHY
JICHEPBAIIl0  HHUPOK, 3HWXKYE BIPOTIIHICT  PO3BUTKY  IUIYHOYKOBUX  Ta
CYNpPAaBEHTPUKYJSIPHUX AapUTMIM, aje Takui MiAXii Ha ChOTOJHI BHUMAarae
nojanbmoro BuBYeHHs [2]. [eski mpemnapaTu, BHECEHI B aHTUTINEPTEH3UBHY
Tepariio, MOXYTh OYTU MPUUYMHOIO EJEKTPOJITHUX MOPYIIEHb, M0 TAKOX MOXKE
CIPUSATH PO3BUTKY PI3HOMAHITHUX apUTMIH.

Kopomkuii 02140 namozenesy apummiit npu naasnocmi AI

['emoguHaMIuyHI 3MIHM Ta [l HEUPOEHAOKPUHHUX (PAKTOPIB CHPUSIOTH
CTPYKTYPHOMY PEMOJICIIIOBaHHI0, (iOpO3yBaHHIO TKAHWH MiOKapAa NUTYHOUKIB W
nepeacepab, KpiM TOro, MPOAPUTMOTEHHHMM enekTpodizionoriunnii  eHoTumn
rinepTpodoBaHOTO JIIBOTO MUTYHOYKA Ta mojoBxeHui iHTepBan QT sBisitoTh co00t0
OCHOBHI CKJIQJHUKU MaTO(}i310JIOTTYHOTO MIATPYHTS PO3BUTKY apUTMIYHUX CTaHIB y
mamienTiB 3 Al [3].

Ha tBapuHHUX Momensx OyJio MiATBEPIKEHO, 0 PEMOJIEITIOBAHHS MioKap/a

Ha MOJICKYJISIPHOMY piBHI sIBJisie co00OI0 aucOanaHC 10HHUX KaHaliB Ta aKTUBHUM
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npouec (pidbpo3y. Hampyra 3cyBy, ska GopmyeTbCsi BHACAIIOK Jii BUCOKOTO THCKY,
BUKJIMKAae 30implienuii BiaTik iomiB K' 3 KmiTMHM Ta 3MiH BHBiTbHEHHS
inTpanemomsipaoro Ca®* 3i capKOIUIa3MAaTHYHOTO PETHUKYIyMa, IO B CBOIO UEPry
MPU3BOAUTD JI0 3HIKEHHS TPUBAJIOCTI MOTEHIIANY /i1 Ta Mi3HBOI MOCTACTIONSAPU3ALIii.
3HMWKEHI TIOKa3HUKU TPHUBAJIOCTI TOTEHINANy Jii € YWHHUKOM 301JIbIIEeHHS
aBTOMATU3MY Ta PO3BUTKY MeXaHi3My re-entry. KpiM Toro, mIiJIMHHI KOHTaKTU TEX
MiJJISTal0Th 3MiHAM, SIKi MPOSIBISIOTHCS 301TBIIICHOI EKCIPECI€l0 X CTPYKTYPHUX
O1IKIB - KOHHEKCHHY 43 1 40, 1Mo CTBOpHOE YMOBH HEPIBHOMIPHOI aHI30TpoOIli Ta
YIOBUIBHEHHS MTPOBIIHOCTI, 110 CHpuUs€e apuTMorenesy. Al Takox CynmpoBOIKYy€eTbCA
HE3HAYHUMH 3alMabHUMHU TIPOIECAaMH Ta OKMCHHM CTPECOM, IO JOJATKOBO CIPHUSE
TUCOYHKIIOHATFHUM TOPYIIEHHSM pOOOTH 10HHUX KaHailB W KOHHEKCHHIB,
BuBiTbHeHHs Ca”* Ta axTuBamniio i6posysanms [4].

[lepcniekTUBHY MOAANBIIOTO JOCTIIKEHHS MUDKKIITHHHUX HIUTMHHUX 3’ €IHaHb
(gap-3’eqHaHp) aKTyasbHA JUIsl MOKPAICHHS METOJIB JIIKYBaHHS Ta MPO(IIAKTUKH.
ExcnepuMeHTanibHa MOJENb BIUIMBY TINEPTEH31i Ha cepusd IIypiB, o Oyna
npoJieMOHCTpoBaHa B po0oTi «Adaptation of the Heart to Hypertension is Associated
with Maladaptive Gap Junction Connexin-43 Remodeling» (M. Fialova, 2008 p.)
MIATBEPKYE TEOPII0 3aly4eHHS PEMOJENbOBAaHUX (ap-3’€lHaHb Ta TOPYIICHb
MDKKJIITUHHHOTO 3B’SI3KY JI0 PO3BHUTKY 3JI0KICHUX apUTMii, B 0COOJIMBOCTI MEXaHI3My
MMOBTOPHOTO 30y/HKeHHS. BpasnmuBicTh 10 JETANhHUX MOPYIIEHb PUTMY TOSICHIOETHCS
MiATBEP/UKEHOI0 Ha eKCIEPHMEHTAILHOMY piBHi, mucperyssmieo ionie Ca®’, mo
BUSIBISIETBCS. B «KaJIBIIEBIA Meperpysu» Takux KapaiomiouutiB. lLle sBume €
MPUYMHOIO CHOHTAHHOI KaJbIIE€BOT OCHWIISALII, [0 MOXE BHUKIMKATH PAaHHIO a0o
MI3HIO TIOCTIETONSIpU3aIlito, 1HrIOyBaHHS KOHHEKCHMHOBHX KaHANIIB Ta 3PEIITO0
MDKKJIITHHHE P03’ €THAHHS.

B nmanoMmy pocnmipkeHHI KajbllieBa Meperpys3ka Oyiia MpoJeMOHCTPOBaHA
HEPIBHOMIPHUM CKOPOYCHHSIM CapKOMEPIB Ta PO3MEKYBAaHHS MK Kap1OMIOIIUTaMH,
KOJIU «pO3CiabJIeHUi KapAioMionuT» OYyB 3’€IHAHUN 31 CKOPOUYEHHM ab0 CHUIIBHO
TpaBMOBaHa KJIITHHA MOEJHYBANIACh 3 1IHTaKTHOIO. OTKe, HE BUKIUKAE CYMHIBY, IO

aHomauii gap-3’€aHaHb MOXXYTb OyTH HPHUYETHI 10 PO3BUTKY 3JIOSKICHUX ApUTMIN
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[5].

Ponv  penin-anziomenzun-anvoocmeponogoi  cucmemu  (PAAC) ma
2inepmpoqii nieozo winynouka (IJI1) y pozeumky apummiit y xeopux na AI

Hanpyra wa Miokapa JiBOro HUIYHOYKa, sKa (OPMYEThCS SIK pe3yibTar
M1JBUIIIEHOTO MOCTHABAHTAXKECHHS BHACIHIIOK Al, CTUMYIIO€ PO3BUTOK rimepTpodii
KapJIIOMIOLIUTIB Ta cuHTE3 (hibpobiiactamMu KojareHy. TakuMm YMHOM, 3aIyCKa€ThCs
MEXaHi3M PEMOJICITIOBAaHHS MiOKapAa 3 HEMpOMOPLiHHUM 30UTblIeHHSIM (PiOpo3HOT
TKaHWHU. Taki 3MiHM, 3 4acOM, MPU3BOIATH JI0 A1aCTOIIYHOI AUCHYHKIIT MioKap/a,
BHACJIIOK 3HIDKEHHS TMOAATIMBOCTI CEpIeBOro M’siza. 30UIbIICHHS Hamnpy>KeHHS
CTiHOK JiiBoro nutyHouka (JIL) € ocHoBHUM MexaHIYHUM YUHHUKOM po3BUTKY ['JIIII,
a MABUIICHUN apTepialbHUN THUCK — HAUCWIBHIIIMM YMHHUKOM, 1[0 BU3HAYA€ MacCy
JIII [6].

Jlo BaXJIMBHUX HEreMOJMHAMIYHUX YMHHHUKIB po3BuTky [JIIII HamexaTts
Tpo(Qi4yHi BIUIMBH, OMOCEPEIKOBAHI CHMIIATUYHOIO HEpBOBOIO cuctemoro Ta PAAC.
Byno npoaemMoHCTpOBaHOW, 10 HOPAAPEHaiH (HOpEeniHeppUH) Ta 1HII PEYOBUHU 3
aroHICTUYHOIO  aKTUBHICTIO  al-aJpeHepriyHuX  pElenTopiB  COPUYUHSIOTH
rinepTpodir0 MIOIUTIB 1n Vitro Ta in vivo. Llupkynorodl mia3MoBl KOHILIEHTpalli
anpaocTepony Ta anrioteHsuHy Il mom'szani 31 ctymedHem [JIII. Anriotensun II
CIpHsiE 3pPOCTAaHHIO KIITHH KapJIOMIOIMTIB, a albJOCTEPOH 30UIBIIYyE BMICT
KOJIareHy Ta CTUMYJIIO€ PO3BUTOK (iOpo3y Miokapaa. HempsiMum q0ka30M BaIJIMBOT
pomi PAAC € Takox 3Haune 3meHmeHHs macu JIII Tta ¢iGpo3y miokapnma 3a
AHTUTINEPTEH3UBHOI ~Tepamii IpenaparaMd, 00 MEPEelIKOIKAITh [1i  IUX
HelporymopanbHuX Qaktopis [6].

XpoHIUHE MIABUINEHHS KiHIIEBOTO miactomiunoro Tucky JIII mpusBoauts 1o
MIJIBUIIICHOTO THUCKY B JIIBOMY TNEpeAcepal, IO 3 YacoOM pPe3YJIbTYEThCA MOro
TuisTaliero. Po3TaraeHHs nepeacepip NpU3BOAUTD A0 SISKTPUYHOL TUCOITIAIii MiX
M'SI30BUMU ITyYKaMU 1 TIOJIETIINY€E 1HIMFOBaHHS Ta miarpuMants OI1, ockinbku cipuse
BUHHKHEHHIO MHOKMHHUX MaJMX PECHTPAHTHUX XBWUJIb. EJNEKTpWUYHI MOpYIIEHHS Y
BHTJISAJII PaHHIX Ta IM3HIX MOCTACHOJSIPHU3allii, a TaKOXK 3HIKEHHS pedpaKTepHOTrO

nepiogy € MmArpyHTsM i BuHMKHeHHa OII, a rineprpodiuni sBuma Ta
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pemojentoBaHHs TkaHuHU Miokapay JILI mpusBoaars no momoBxeHHs QRS ta QT B
pe3ynbTaTi 30UIBIIEHHST TPUBAJIOCTI MOTEHIiamy aii Ta aucnepcii QT, mo 30ibmrye
CXWJIBHICTh JI0 paHHbOI Jemnojspu3allii, ska, B CBOI YEpry, CTAa€ TPUTEPHUM
MEXaHI3MOM BHHHMKHEHHS MOJIMOP(HOI HUTyHOUKOBOi Taxikapmii abo torsades de

pointes (man. 1) [7].

MnepreHziA

Awvnatawa N

CmnaTr4Ha L
AKTUEHICTE

qLIIHIUMXD
BHhML3H3 |

EnekTpuuHe Ta
CTPYKTYpHe
pemogentoBaHHA
MioKapay

MepegcepgHi Ta WAYHOUYKOEI
apwuTniii

Mau. 1 Cxema popmyBaHHs1 apuTMiil npu apTepiajbHii rineprensii. JIII - niBe
nepencepasi, [JIII - rimeprpodis JiBoro mJiyHo4ka,

PAAC - peHiH-aHTiOTEH3HH-AJIBA0CTEPOHOBA CHCTEMA.

Haownynoukosi apummii

lNnepren3uBHe cepiie Mae 30UIbIIEHY KUIBKICTh CYNPaBEHTPUKYJISIPHUX
nepeIyacHUX CepIeBUX CKOpoUYeHb [8]. Jlo HAAIUTYHOUKOBUX apUTMIiM BIHOCSTHCS:
AV-By3710Ba Taxikapiis, HepeicepcepiHa Taxikapis, TPIMOTIHHS Mepeicepib Ta
®OII. ®II xapakTepus3ylOTh SK HAWOUIBII CKJIAJHY KIIHIYHY apuUTMIIO ceplsd. 3a
nanumu Manolis AJ Ta criBaBT. (2012 p.) A" € HalinomupeHimuM GakTOpoM PUBUKY
po3Butky @II i, sk BimoMoO, 30UIbIITYy€e PU3UK 1i BUHUKHEHHS MpHOINM3HO BABIYL [9].
[Tamientn 3 AI' Ta ®II mMarTh MiABUIEHUA PU3UK PO3BUTKY 1HCYJIBTY, CUCTEMHOT
eMOoutii, KapaioMmionaTii, CHOPUYMHEHOI TaxiKapAi€r, XPOHIYHOI  CepleBOi

HegocraTHocTi (XCH) abo roctpux 3aroctpeHs cepieBoi HegoctatHocTi. Kpim Toro,
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MAaIl€EHTA TAKOXX MOXYTh CTPAXIATH BiJ] OCHOBHOTO CHHIPOMY OOCTPYKTHBHOTO
armHoe y CHI, SIKWW JJOJAaTKOBO MOB’si3anuii 3 emizogamu PII. 3 inmoro 60Ky, yepes ix
yacTe CIHiBiICHyBaHHs, marmieHTH 3 DIl MOBUHHI PEryjspHO TNEPEBIPATH PIBEHb
aptepiansHoro THUCKY (AT). Panne BusBnenHs moxnuBoi AT mae BupimanbpHe
3HAUEHHS IS IPU3HAYEHHS HAJIEKHOTO MEJIMYHOTO JIIKYBaHHS 3 METOIO 3MEHILICHHS
PU3MKY BUHUKHEHHS TpOMOO3y Ta YCKJIQJHEHb KpPOBOTEUl MpU TMEepOpaibHiii
aHTHKOATYJITHTHIN Teparii y marienTis 3 OI1 [1, 10].

HInynoukoei apummii (11IA)

VY xBopux Ha AIl' moxe BusBusaTucs mupokui cnekrtp LIA. JlaBHO BH3HaHO,
0 IIIYHOUKOBA EKCTPACHCTOJISI a00 HecTika nutyHoukoBa Taxikapmais (IIIT)
MOXKYTb YCKIaAHIOBATH NMPOodiiab TinepToHidyHoi XxBopoou cepirs [11]. KirouoBe miciie
B naTo(1310JI0T1i PO3BUTKY apuTMiil uTyHOUKiB 3aiiMae ['JILII B 3ayexHOCT1 BiJl HOTO
Macy, B TOMY YHCJII i 3J0SKICHUX, sIKI MOXKYTh cTaTu npuunnoro PCC. Ilpore ciin
BPaxOBYBAaTH TMOTEHIIMHUA BIUIMB AHTUTINEPTEH3UBHUX IMpenapaTiB Ha PHU3UK
po3utky PCC. TiazuaHi AiypeTUKH acOIIIOIOTHCS 3 MIABUIIEHUM PU3UKOM CEPIIEBUX
apuTMIH 13 go303anexHuM 301abieHHsM PCC [12].

Ocoonueocmi meneodricmenny apummiil y RAuicHmMie 3 2inepmeH3icro

ATl MOXe IPOSIBIISATUCS K CYNPABECHTPUKYIISIPHUMHU TOPYIICHHSIMU PUTMY, TaK
1 BEHTPUKYJSPHUMHU. 3 1Ii€i MPUYMUHU TMALIEHTH, SIKI MAIOTh CHUMITOMATHKY, IO
BKa3zy€e Ha MOsABY apuTMii (cepueOuTTs, Cy0 €KTHBHE BiAUyTTs MepedoiB B poOOTI
cepis, Tmepionn cimabKocTi ab0 CHHKOIE) TMOBHHHI MIJJISITATH  TPUBAJIOMY
MOHITOpYBaHHIO enekTpokapaiorpagiuanx (EKI') 3MiH a5 BU3HAYEHHS TUITY,
XapakTepy MW TMOXOJKeHHS aputwmii. KpiM Toro, mnamieHTd 3 O€3CUMITOMHUM
nepebirom Al moBuHHI POXOAUTH MPOGITAKTUYHI CKpUHIHTA Ha HasBHICTH DII Ta
IUTYHOUYKOBUX MOpyuieHHb putMmy. Bussnenns @Il y Ounbmocti mamieHtiB 3 Al
BUMara€ TMPU3HAYCHHS TIEPOPAIBHUX AHTUKOATYJSIHTIB Il MPOQUIaAKTUKH
TpoMboeMOoiuHuX yckaaaHeHsb. [licns giarnoctuku @I agexBatHmii KOHTpodb AT
€ Ha/I3BUYAHO BAXJIMBUM JJIS1 3HIKEHHS SIK PU3UKY BUHUKHEHHS TPOMOOeMOoUTii, Ta
KpOBOTEYl, IOB’A3aHOI 3 MPUHOMOM TIEPOPAIBHUX AHTUKOATYJSHTIB. 3TiTHO 3

HasBHUMHU JaHMMH Ta [OTOYHHMMHU peKoMeHaalisiMu, piBHI AT mnoBuUHHI OyTH
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3HmkeH1 10 <140/90 mm pr.cT. y namientis 3 A" ta ®II, siki npuitMaioTh nepopaibHi
AHTHKOATYJISTHTH, X0Ua 3yCHIUJIS, CIIPSIMOBAHI Ha JOCATHEHHS 3HAYEHb CHUCTOJIYHOTO
AT <130 MM PT.CT., MOXKYTb OyTH KOPHCHUMH IIOJ0 PU3UKIB PO3BUTKY KPOBOTEHUI.
dapmakoTeparrisi, sSka a00pe KOHTpoitoe mapokcu3manbHy @PII Ta moctiitny Ti
dbopMy, BKIIOYAE 3aCTOCYBaHHS OeTa-OJIOKaTOpiB Ta HEIUTIIPOMIPUIMHOBUX
0JioKaTOPIB KabllieBUX kaHamB [10].

JlikyBanns namienti 3 Al ta ['JIII nanpasnene Ha afgexkBaTHUil KOHTposib AT
Ta MOXIUBY HasBHICT, IIIA 3a momomororo cepiiitnoro MoniTopunry EKI' Ta
cepueBoro putMmy. BunukHeHHs ckiamHux A wMoxke mnpoTikaTH aOCOIIOTHO
0e3cUMNTOMHO. Y OyJb-SIKOMY BHUMNAaJKy BHUMAra€ThbCs MOJAIbIIE OOCTEKEHHS 3
KOHTPOJIEM 3arajbHOro OIOXIMIYHOTO aHali3y KpoBi, TNEPEBIPKOIO (PYHKIIT
IIUTONOAIOHOT 3a03u, CKpUHIHTOM Ha HasBHICTH [XC, kopekuiero Oyab-sKoi
MOTEHIIHO HECTIPUATIUBOI MPUYMHM (TAKOT SIK TIMOKATIEMIs, CHPUYMHEHA JIIKAMH Ta
YHUKHEHHSI TIperapariB, IO MOAOBXKYIOTh iHTepBan QT), TuUTpyBaHHs Teparii
OeTa-0J0KaTOpaMy, SIKIIO BOHA NEPEHOCUTHCS 1, 3BUYANHO, CTpaTU(IKALis PUUKY
po3sutky PCC [10].

BpaxoBytoun, mo I'JII € naitBaxknuBimmM naTogi310J0TIYHUM MEXaH13MOM
BuHukHeHHs [IIA, BOHa aBTOMAaTWYHO CTAaHOBUTh BAXKIMUBY IIUIb JIIKYBaHHS.
AHTUTIIEpTeH3MBHA Tepamis Ta e(QekTuBHUM KOHTpoib AT, chpsiMoBaHUN Ha
samkeHHsa [JIII Ta piBHSA KaTexoJiaMiHIB y IJIa3Mi KpPOBi, COPUSIOTH perpecy ado
3anoOiranHio po3BuTKy IA. Pi3HI mociiKeHHs MOKa3anu, 10 OJIOKATOPH CHCTEMHU
aHTI0TEeH3UHY € ayxe kopucHuMu ais perpecii ['JIII BHacnigok antudiOpo3Hoi Ta
MpOTHU3aNaNbHOI [Iii, TOAl SIK AHTAarOHICTH MIHEPATOKOPTUKOIAHUX PEUENnTOpIB 1
OeTa-0J0KaTOPH € TpernapaTaMu, OB’ sI3aHUMHU 3 AHTHAPUTMIUHOIO fieto [10].

BucnoBku. Al npezacranisie cod6or (HakTop pU3MKY, SKUW CIPUSE PO3BUTKY
apuTMiid, B TOMY YHCIl ¥ 3J0AKICHUX apUTMOT€HHHMX CTaHIB, IO MOXYTh OYyTH
npuunHO0 po3Butky PCC. PemonemoBaHHS Miokapaa, IO € TPUYUHOIO
(dhopMyBaHHS TMATOJOTIYHMX MEXaHI3MIB apuTMIii, BUHUKAE BHACIIJIOK 3MiH Ha
CTPYKTYPHOMY, KJIITUHHOMY Ta MOJIEKYJISIPHOMY PiBHI, III0 MPOSIBISETHCA Y BUTIISII

rineptpodii, GpiOpo3yBaHHs, TUCPETYIISIIT I0HHUX KaHaJiB Ta 301JIbIIEHOT eKcrpecii
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KOHHEKCOHIB-40, 43, mo CTBOpIOE mMopymieHHs poOoTH gap-3’eaHaHb. OCKUTBKH
MOPYIIEHHSI CEPIIEBOTO0 PUTMY CYTTE€BO BIUIMBAE Ha MIJBHUIIEHHS PO3BUTKY
KapJi0oBaCKyJSIPHUX TMOMAiM, Ba)JIMBO TPOBOJIUTH PETENbHI CKPUHIHTA KOXXHOTO
narienTa 3 Al', a Takox mpodUTaKTHYHO JOCIIKYBATH MAII€HTIB 3 0€3CUMITOMHAM
nepebirom Al' Ha HasIBHICTB apUTMII.

IlepcneKTHBH MOJAJBIIUX JOCTiAKeHb. [lomyk Ta po3poOka HOBHX
CTpaTeriit s onTuMizaiii TpodiTaKTUKY Ta JIIKYBaHHS apuUTMiH, K BUHUKAIOTh Ha
i AT,

Konduaikr inTepeciB. Kondmnikry inTepeciB Hemae.
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Introductions

For the development of new dosage forms, preliminary prediction of the

toxicological, biopharmaceutical and specifically, pharmacokinetic properties of

active substances is a major research step and may prevent unacceptable outcomes in

future drug development.

For this reason, the initial validation of the active substances that form the basis

of the dosage form through computational programs is considered one of the most

important steps.
Aim. The aim of our work was to conduct an in-silico study to predict the skin
absorption, physicochemical, toxicological properties, skin sensitivity and degree of

irritation/erosion of mandarin, rutin, hesperidin, and iodine for formulation

development.
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Materials and methods: In the study, the absorption of substances through the
skin was evaluated using the DERMWIN model in EPI SuiteTM software. To assess
the skin absorption of a substance, Kp determines the rate of penetration of a
chemical through the stratum corneum, the outermost layer of the epidermis. This
value provides a quantitative measure of how far a substance penetrates the skin layer
in one hour.

Based on the physical and chemical properties of the substances, the
probability of skin irritation was evaluated using the Skin Irritation Corrosion Rules
Estimation Tool (SICRET) module in Toxtree software. The Skin Sensitization Alerts
(SSA) module in the same software, based on identifying reaction mechanisms with
human skin proteins, was used to predict substance-induced skin sensitization. These
mechanisms are rooted in the formation of bonds between chemicals and human
proteins, which can lead to hypersensitivity reactions.

The physical, chemical, and toxicological parameters of the drugs, including
skin penetration, were further studied in-silico using SwissADME software. Along
with these results, the program generated a bioabsorption radar for the substances.
This graphical representation allows a quick assessment of the molecule's drug-
likeness. Components analyzed in the chart include lipophilicity, size, polarity,
insolubility, flexibility and unsaturation.

Additionally, physical, chemical and toxicological parameters, including skin
penetration and skin sensitization, were simultaneously studied in-silico using

PkCSM programming.

Results and discussion.

As a result of the in-silico studies, it was found that the highest dose of
substance absorbed through the skin was from mandarin. This was followed by
iodine, hesperidin and rutin. While mandarin may cause skin irritation/abrasion,
hesperidin and rutin do not.

Based on the binding properties to Michael and SN2 receptors, the ability to

cause skin sensitivity was noted for naringin and hesperidin, and only for rutin
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through Michael receptor binding.
Conclusions. These results focus on the comparative characteristics of the
analyzed substances. However, these parameters may change depending on the

dosage, method of use and frequency.
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Abstract: The introduction of elements of STEM education into the
educational process contributes to the synergistic combination of traditional and
innovative methods of teaching chemical disciplines, the integration of natural
sciences, which in the best way forms the necessary competencies in students,
creating conditions for self-realization of personal potential and self-development.

Keywords: STEM education, integration of natural sciences.

The introduction of STEM education allows students to solve problems, find
the necessary information in professional literature and databases of other sources,
analyze, evaluate and apply this information.

The possibilities and directions of STEM education during the war are of
particular importance due to the need for an increasing transition to remote forms of
education with the use of digital technologies in order to ensure the security situation
and preserve the health of students. The functioning of the education system in the
conditions of martial law is characterized by an intensive search for new approaches
to learning, innovative forms of organizing the educational process, effective
pedagogical and information technologies.

According to American specialists [1, p. 8], it is predicted that 75% of the
fastest-growing professions require the possession of STEM skills - elements for the

purpose of developing and strengthening the competencies of students in the
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scientific and technical direction.

The task of modern pharmaceutical education is to form the future pharmacist
as a creative, competitive personality, capable of independently acquiring knowledge
and applying it, making non-standard decisions.

The teacher's task is to help the student-pharmacist to grow in success, to make
them feel the joy of overcoming difficulties, to make it clear that nothing in life is
given for nothing, it is necessary to make efforts everywhere and success will be
equivalent to the efforts spent [2, p. 2]. Innovative models of pharmaceutical
education are designed to stimulate the cognitive activity of students of higher
education, including in the classes of chemical disciplines.

Means of STEM education are a set of equipment, ideas, phenomena and
methods of action that ensure the implementation of research and experimental,
design, inventive activities in education. Such activity involves integrated and
creative cooperation of students - pharmacists, aimed at obtaining independent results
under the guidance of the teacher [3, p. 30].

We will give several examples of the introduction of elements of STEM
education in classes of chemical disciplines from our own experience. A special form
of STEM-approaches are integrated classes, which are aimed at establishing
interdisciplinary connections, which contribute to the formation of a holistic,
systemic worldview in pharmacist students, and the actualization of personal attitudes
to the issues discussed in classes.

Thus, when studying the section of physical and colloidal chemistry "Buffer
systems”, the concepts of alkalosis and acidosis begin to form in the course of
inorganic chemistry (1st course), then they are consolidated and developed during the
study of physical and colloidal chemistry (2nd course), analytical chemistry (2nd
course), toxicological chemistry, biochemistry, normal and pathological physiology
(3nd course) and further when studying pharmaceutical disciplines (pharmaceutical
chemistry, pharmacology, etc. - 4-5 courses), and then - in professional activity. The
inclusion in the content of chemical disciplines of such sections as "Surface

phenomena”, "Dispersed systems", "Redox - processes and equilibria™ will contribute
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to the understanding of the methods of obtaining medicinal preparations in the form
of suspensions, emergence of bioelectric potentials, heart rhythm disturbances. No
less important and professionally oriented in the structure of chemical disciplines is
the section "Teaching about solutions"”, when mastering which students can:

- perform calculations necessary for the preparation of perfusion solutions,
calculate the value of the hydrogen index, predict such processes as plasmolysis,
hemolysis, acidosis, alkalosis, understand the processes that occur during the
operation of the "Artificial Kidney" apparatus, as well as model biochemical
processes.

In the process of studying various topics, students develop educational projects.
The teacher manages such activities and encourages students to search, helps in
determining the goal and tasks of the educational project. During the implementation
of educational projects, a number of educational and developmental tasks are solved.

Project activity is one of the most promising components of the educational
process, which creates conditions for creative self-development and self-realization
of pharmacist students, forms all necessary life competencies: speech, information,
political and social [4, p. 6].

The use of STEM-approaches provides an opportunity for students of higher
education to carry out research activities. To stimulate cognitive interest in natural
sciences, it helps to work in virtual laboratories, to conduct computer experiments
with the help of simulation programs, using visualization, animation, video materials.
With the help of the service, we create interactive worksheets for performing
laboratory experiments and practical work in conditions of distance or mixed
learning. One of the most important areas of work in the system of teaching chemical
disciplines is solving tasks. Tasks of various types can be effectively used at all
stages of acquiring chemical knowledge. According to the requirements of the
competence approach, the tasks that we offer, which are close to the real conditions
of human life, encourage the use of knowledge in life situations.

We offer students competence tasks in which interdisciplinary connections and

applied orientation of learning chemical disciplines are clearly traced. For example,
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one of the multivitamins includes minerals in the following quantities: potassium and
phosphorus - 4% each, magnesium - 1.6%, iron - 0.07%, zinc - 0.06%.

Calculate the mass (mg) of each mineral contained in one multivitamin tablet,
the weight of which is 25 g. Or, the human body should receive 0.5 - 0.8 g of calcium
with food per day. Calculate the mass (g) of milk per day that you should drink to
provide yourself with calcium (based on the fact that 100 grams of milk contains
0.1 g of calcium).

Problem-based learning is also reflected in the scientific and research activities
of students of higher education. Students who have written a research paper at least
once, "lived" it from the first to the last word, then independently search for topics
that interest them, solve research tasks.

It is important to develop scientific and research skills in pharmacist students,
so they participate in various scientific conferences. An example of such activity was
the participation of pharmacist students in: the second international symposium
"Education and health of the younger generation™, 2018; VIII and X All-Ukrainian
scientific and technical conferences of students, postgraduates and young scientists
"Ecological problems of the regions", Dnipro, 2019, 2020. r.; XX, XXI All-Ukrainian
conferences of young scientists and students on topical issues of modern chemistry,
Dnipro, 2022, 2023. VIII International scientific and practical conference "Innovative
development of science, technology and education”, VVancouver, Canada, 2024; The
10th International scientific and practical conference "Modern research in science and
education "Chicago, USA, 2024

XX, XXI BceykpaiHcbki KOH(EpEHI[li MOJOIUX BYEHHX Ta CTYJEHTIB 3
aKTyalbHUX MHUTaHb cydacHoi ximii, J[uinpo, 2022, 2023p.p;. VIII Mixnapoana
HayKOBO-TIpakTHYHa KoH(epeHiis «Innovative development of science, technology
and education», Baukysep, Kanama, 2024p.; The 10™ International scientific and
practical conference «Modern research in science and education» Chicago,
USA, 2024.

In order to understand the principle of STEM, it is necessary to see not just a

phenomenon, but to understand what mathematically determined physical, chemical,
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biological regularities led to its emergence. The method of forming students' valuable
attitude to chemical knowledge is the disclosure of the achievements of domestic
science and highlighting the contribution of Ukrainian scientists to the development
of natural sciences, because concrete examples of the achievements of Ukrainian
scientists, especially of the world level, are of decisive importance in the national
education of students, forming in them a sense of pride for their Motherland and the
Ukrainian people. In the process of learning chemical disciplines, we show the life
and work of scientists - chemists as an example, what and how they did to achieve
success in a certain field of knowledge. Mastering the content of the educational
disciplines of the science and mathematics cycle can have a positive effect on
students, if this task is carried out through the implementation of interdisciplinary
connections in extracurricular time.

So, STEM education is: integration of four disciplines (natural sciences,
technology, engineering, mathematics) into a single educational scheme; introducing
the principles of STEM education into the educational space, which contributes to the
creation of a fundamentally new model of education with new opportunities for
teachers and students of higher education.

The future lies in the integration of natural sciences, because it best contributes
to the formation of the necessary competencies in students, holistically ensures the
cognitive orientation of the individual, creating conditions for the self-realization of
personal potential and self-development.

Using an interdisciplinary approach, practical orientation, research and project
activities during classes, orienting our activities on the STEM concept, we will be
able to build a modern, economically stable, high-technological, smart and happy
society.

The use of STEM technologies promotes the development of critical thinking
skills and cognitive interests of pharmacist students, encourages them to show
Imagination and creativity, and increases their activity.

The teacher is obliged to create comfortable learning conditions under which

the student of higher education will feel successful, intellectual perfection, which will
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make the educational process itself productive, and the teacher, in turn, has the
opportunity to see the results of his work and get satisfaction and reward for his
efforts.

REFERENCE LIST

1. Hakaz MOH Vxkpainu Ne 188 Bix 29.02.2016 p. «IIpo ctBopeHHs poOoUoi
rpyn 3 nutanb BrpoBakeHHs STEM-ocsitu B Ykpaini». URL: https://mon.gov.ua.

2. David W. White What is STEM education and why is it important? /
W. David //Florida Association of Teacher Educators Journal- Volume 1, Number 14,
2014, c. 1-9.

3. KopmynoBa O. B. STEM-ocsita. [Ipodeciitamii po3BUTOK Tmemarora :
30ipauk crienkypciB / O. B. Kopmynosa, H. I. TI'ymuua, I. II. Bacunamiko,
O. O. ITarpukeena. K. : BunaBamumii nim «Ocita», 2018. 80 ¢. ISBN 978- 617-656-
972-5.

4. Tlpo 3aTBepKEHHs MJIaHy 3axo0JiB moAo0 peam3aili KoHiemniii po3BUTKY
npupogHuyoMareMatnyHol ocBiTH (STEM-ociti) 10 2027 poKy: pO3NOPSIKEHHS
Kabinery MinictpiB VYkpainu Bim 13 ciu. 2021 p. Ne 131-p. Kuis, 2021.
https://zakon.rada.gov.ua/laws/show/131-2021- %D1%80#Text (mara 3BepHEHHS:
12.11.2022).

117


https://mon.gov.ua/

YK 615.1:37.018.43:378.046-021.68
BUKOPUCTAHHA JUCTAHIIMHOT'O HABUAHHS B 3AKJIAJII BUILIOI
OCBITH B IIKC® HPAY B YMOBAX BOEHHOI'O CTAHY

bonpapes €Bren BikropoBuy,
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AHoTtanis. Meta 1miei poOOTM — aHam3 Ta OIIHIOBAHHS CHCTEMU
JTUCTAHIITHOTO HaBYaHHS y 3akiaal mcasiauruioMHoi ocBitu B IIIKCO HdaV,
BUSIBJICHHSI TlepeBar Ta BUpIIIEHHS mnpoOiieM, sKi BIUIMBAIOTh Ha SKICTh
MICISIUIUIOMHOI OCBITH. Pe3ynbpTaTu IOCHIIKEHHS MOKa3ajld, 10 BHUKOPUCTAHHSA
JTUCTAHI[INHOTO HAaBYaHHS Y BOEHHHUM 4Yac JO3BOJISIE€ SIKICHO TPOBOJUTH KypCH
TeMaTU4yHOTO  ymockoHanmeHHs — «CywacHi  migxomu 1o dapmakoTepimii
CEepLIeBO-CYMHHUX 3aXBOPIOBaHb» TMPAIlIBHUKAM 3 TIOBHOIO BHUIIOK MEIUYHOIO
OCBITOIO0 Ta TIEPBUHHOIO CIICIIaNI3aIl€l0 Yy MPAKTUIIl CIMEHHOTO JiKaps Ta JiKaps
3arajibHOi mpakTuku. Jlikapi omaHyBajgu OCHOBHI TIOJIOXKEHHSI IIOJIO €TIOJIOTii,
enieMIoNorii Ta MaTOreHEe3y CEeplEeBO-CYJMHHUX 3aXBOPIOBaHb Y MPaKTHUIII
CIMEWHOTO JIiKaps Ta JiKaps 3arajibHOi MPAaKTHKH, 3aCBOIM Cy4acHI MDKHAPOJIHI Ta
YKpaiHChbKI pEeKOMEHJalli 00 JIKyBaHHS Ta MPOQIIaKTUKH CEpPLEBO-CYyIMHHHUX
3aXBOPIOBaHb, O3HAMOMHUTHCH 3 CYYaCHUMH MDKHAPOJAHUMH Ta YKpaiHCHKUMU

PEKOMEHJAIIIMA TI0JI0 BUKOPUCTAHHS JIIKAPCHKUX TpEenapaTiB sl JIIKyBaHHS Ta
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PO UTAKTUKA CEPIIEBO-CYAMHHUX XBOPOO Ta OCOONMBOCTSIMH BHKOPHUCTAHHS
JTKApChKUX 3aco0iB 'y KOMOPOIMHMX TMAI€EHTIB 13  CEpIEBO-CYAMHHUMU
3axBoproBaHHsAMH. [lnatdopmu auctanmiinoro HaBuanas (Moodle, Zoom, Youtube
ta Google) BUKOPUCTOBYIOTH B OCBITHBOMY IPOIIECi 1 MOXKYTh OyTH BHKOPUCTAHHI y
SKOCTI JIOTIOBHEHHS TIPM OYHOMY HaBYaHl CIELIAIICTIB 3 MEIUYHOI0 Ta
(hapMareBTUYHOIO OCBITOIO.

KnrwuoBi ciaoBa: ucTaHIiiHE HaBUYaHHS, INCISIAIIIOMHA  OCBITa,

miABHUINEHHs KBaiikallii cremianicTiB ¢papmarii Ta meaunuan, Moodle.

Beryn. Octanni mogii, Taki sk manaemis Ha COVID-19 Ta BilickkoBHil cTaH B
VYkpaiHi, 3MyCHUJIM CUCTEMY OCBITH IIYKaTH HOBI METOJIM BUKJIAJAHHS Ta HaBYAHHS
(muctaHuiiiHa oOcBITa). BuUKOpHUCTaHHS 1LOTO HaBYaHHS JO3BOJSIE 00’ €IHATH
BUKOPUCTAaHHA JCKIIbKOX (OpM OYHOrO HaBYaHHS Ta IUIAT(GOPM JHUCTAHIIHHOTO
HaBYaHHS Ta 3aKJIACTH OCHOBH 3MiltaHoro HaBuaHHg [1-3, 7, 10]. B HamionansHoMy
(dapmainieBTiuHoMy yHiBepcutTeTi (H®aV) B InctutyTi migBuineHHs KBamidikaiii
cnemianicTiB dapmanii tTa meguiuau (IIIKC®) B ocBiTHROMY MpoIieci Bce OlIbIie
BUKOPUCTOBYIOTh CY4YacCHI METOJIY JMCTAaHLUIMHOIO HaBYaHHs, BIJJAJEHY Mpalo
MeJaroriyHuX TMpaIliBHUKIB Ta MPOAYKTUBHY pPOOOTY 3 clayxXxadyaMu ITUKJIIIB
IIIBUIIICHHS KBaJTi(pikamiii Ha eTari JUCIISIAIIIOMHOT OCBITH.

Marepiaiau Ta metoam gocaigxenHs. CydacHH eTan po3BUTKY CyCHUIbCTBA
nepenadavae XapakTepHl 3MiHHM, SIKI BHKJIMKAHI CTBOPEHHSIM 1HGOpPMAIIITHOTO
CYCHIJIBCTBA Ta PO3BUTKOM TE€XHOJOT1. Bee 11e mpu3BoIUTh 10 MOLIYKY HOBUX (OpM
3100yTTS OCBITH, OJHIEIO 3 SKWUX € JMCTaHIliiHA ocBiTa. JlucraHiiiiHa ocBiTa gae
MOMJIUBICTh HAJlaTH BCIM KaTEropisM TPOMAIsSH PiBHI MOXIMBOCTI B peaiizarlii
mpaBa JIIOAWHU Ha OCBITY HE3aJIEKHO BiJ HAIlOHAJIBLHOCTI, COIIAJILHOTO CTaHy,
XapaKTepy 3aHATh, CTABJICHHS JIO PEIIirii, BIpOCMOBIJaHHS, CTaHy 3/I0POB’S Ta MICIIA
MpOKMBaHHSA. B cTaTTi mpoBeaeHo aHami3 JOCBIAY Oprafi3ailii OCBITHROTO MPOIIECY B
JTUCTAHIITHOMY PEXXHMI1 HaBUaHHS ClIyXayaM Ha MIiCISAUIIIIOMHOMY €Tari HaBYaHHS
B [[IKCD® H®daV. IlpoBeneHno ormisij CydacHUX HaBUaIbHUX IUIATGOpPM HABYAHHS,

TEXHOJIOT1M, KOMYHIKaI[ii, METOJIIB Ta (POPM HaBYAHHS, BIATYKH CIIyXayiB.
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Hucmanyiiina oceéima — Qopma HaBYaHHS, 3a SKOIO BUKJIAAayi, CTYIEHTH,
ciyxayl IUKIIB  (I3UYHO  PO3AUICHI aje  B3aEMOJIIOTh 3a  JIOTIOMOTOIO
1H(popMaIiitHO-KOMYHIKATHBHUX TEXHOJIOT1H (koH(DepeHIii, B1JI€O-YaTIB,
BeO-KoH(DepeHIiid, BeOiHapiB, OH-JIAWH KypCiB, TOIIO). PO3BUTOK Takoi TEXHOMOTII B
OCBITI JIO3BOJIIE B3aEMOJISATM MK BHKJIaJaueM Ta clyXauyeM 3a JOMOMOTOI0
(ppoBUX IHCTPYMEHTIB: cMapTPoH, HOYTOYK, BeO-KaMepa, IUJIAHIIET, 1HTEpHET,
TaKUM YHHOM JIO3BOJISSIOTH BUKOPHUCTOBYBAaTH TaKi TEXHOJOTIi Ta CTBOPIOBATH
BIpTyaJbHI KJacH, BipTyadbHl Jabopatopii. Came Take HaBYaHHSA JI03BOJISIE
BUKOPHCTOBYBATH BipTyaJbHE CEPEIOBUIIE Ta BUKOPUCTAHHS HABYAIBHHX IIATHOPM
[2, 4, 11].

Omn-yaifH HaBYaHHS B 3aKJaJlax BUINOI (apMalleBTUYHOI Ta MEIMYHOI OCBITH
HE 3MIHIOE OYHOTO HaBYaHHS, BOHO HOTO JIOMOBHIOE Ta € KOPUCHUM. Tak, Kypch
MIJBUIIEHHS KBami(ikamid ciayxadyaM MeIuKo-(hapMaleBTUUHUX CIEI1aJbHOCTEH
MOKHa TIPOBOJUTH CHUHXPOHHO 3a JIOTIOMOIOI0 ayJio-, Bileo-, BeO-KOHGEpEeHIIiH,
BeOIHapiB a00 aCMHXPOHHO 3a JOMOMOTOI0 OH-JailH (OpyMIB, THUCKYCId, OOMIHY
MOBIJJOMJICHHSIMH, €JIEKTPOHHOI TIOIITH, MPUKPIIUICHHS JaHUX [0 IuIaTGopMu
Moodle, TectyBaHHS.

[Tepexin 10 MUCTAHIIMHOTO HABYAHHS B 3aKjajaxX BHINOI OCBITH Ta Ha eTari
MICTSIUIUIOMHOTO HAaBYAHHS CTa€ MEPCINEKTHBHUM HampsaMkoMm. OIllHKa CHUCTEMHU
BUKJIQJJaHHS MaTrepialliB BKJIIOYA€ HACTYyMHI UYMHHUKHU: CTBOPEHHS MPOrpamMu
HaBYaHHSA, IIUT, PECYpCH, KOMIIETEHTHOCTI Ta 3allJlaHOBaHI pe3yJbTaTH HABYAHHS,
CTPYKTypa OCBITHHOI KOMIIOHEHTH, 3MICT MPOTPaMH, TEMHU JICKIIA Ta CEeMIHAPChKUX
Ta MPAKTUYHUX 3aHATh, 3aBAAHHS JJIs1 CAaMOCTIHHOT poOOTH, KpUTEPIi OLIHIOBAHHS Ta
iH. B ymoBax BoeHHOTro cTaHy B YKpaiHi B 3akiiajgax BUIOI (hapMaleBTHYHOI Ta
MEJIMYHOI OCBITH BUKOPHCTOBYIOTH Tuiatopmy Moodle, BUKOPHCTOBYIOTH ITpOrpamMu
JUTS CIIJIKYBaHHS 3a TexHoJoriero Zoom, Youtube Ta Google.

HesBakatoun Ha mepeBard HaBYAIBHUX IIATGOPM, NUCTAHIIMHE HABYAHHS
JUIT MalOyTHIX CIEHIalICTIB MeIUuKOo-(papMaleBTUYHUX CIEHI1aIbHOCTEN SIBUILEC
TUMYacoBE 1 3aCTOCOBYEThCS IIiJi Yac KaTakJi3MiB, BOEHHOTO CTaHy Ta 1H. 3a

JOTIOMOT'OI0 TUCTAHIIMHOTO HAaBYaHHS CTYJEHTH, CIyXayl KypcCiB IiJIBUILIEHHS Ta 1H.
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MPOBOAATH NMPAKTUYHI Ta CEMIHAPCHKI 3aHATTSA, BeOlHApU Ta MEBHY KUIBKICTh TOJUH
1HAMBIAyanbHOI poboTu. ToMy, came nucTaHIIiHE HaBUaHHS CHpUsE 1HAMBIAyalbHE
HaBYaHHS, 3a SKOIO CTYIEHT (ciayxad UHUKIY) po3poOisie st cebe BIacHUN
HaBUYAJBHUHN PO3KJIA] 3aHATH 3aJIC)KHO BiJI MOTHBAIII1, BIACHUX TIOTPEO Ta IHTEPECIB.

InguBinyanpHa poOoTa B paMKax CaMOCTIMHOI TIJATOTOBKU Tiepejidadyae
dbopMyBaHHS BUIMNOBIAHUX HABUYOK, BUKOPHUCTaHHS MIAPYYHUKIB, J1OJATKOBOI
JiTepaTypu Ha Kypci, METOAWYHHX PO3pOOOK, BUKopHUcTaHHs Imiardopmu Moodle
IpH MOIIYKYy HeoOXigHoi iHdopmariii. Bukopucranus mnomykoBux cuctem Google,
Bing, Copilot ta iH. mepenbadae He TUIBKM TEpETsa a 1 PO3YMIHHS OTPHUMAHOI
iHpopMarrii, 30epekeHHs 11 Il MO1aIbIIOT0 BUKOPHUCTaHHS [5].

3acToCcyBaHHS Cy4yaCHUX TEXHOJIOTIN Ta KOMYHIKAIIA - KOMIT FOTEPIB, IHTEPHET
Mepex, MPOrpaMHOTO JlileH3iitHoro 3abe3neyenns, mwiatgopmu Moodle mae 3mory
[IMPOKO BUKOPUCTOBYBATH JAMCTAHIlIIHEe HABYaHHS B OCBITI [6, 8-9].

MerTa 11p0T0 AOCTIHPKEHHS TOJISATa€e B OLIHII METO/1B AUCTAHIIIITHOTO HAaBYaHHS
INUIIXOM BHUBYECHHS 1wiatdpopmu Moodle, BusHauWTH mepeBard, 3py4HICTbH
BUKOpucTaHHs miardopmu Moodle B mporieci npoBeieHHs AUCTAHIIIHHOTO HABYaHHS
Ha eTamnl NICISIIUIIOMHOI OCBITH.

Pe3yabTaTu Ta ix oorosopennsi. B IIIKC® H®aV 3ansarta mis cremianicTiB
dapmarrii Ta MEAMIIMHU POBOATEH Ha miardopmi Moodle. s mrardopma n03BosIsIE
PO3pOOIIATH OH JIaliH KYPCH, SIK1 BIpPTYaJbHO 00’ €IHYIOTh BEJIMKY KIJIbKICTh CIIyXauiB,
IHTepHIB, cremiaiicTiB (apmariii Ta meguimau. KokeH ciayxad MOXKe MPOXOJIUTH
KypcH BJIoMa, Ha poOOTi 4yu B O€3MEYHOMY MICIIi, 30€pirarouu IpH I[bOMY B3a€EMOAII0
3 1HmMUMU ciayxadamu. Ll KoHieniis JUCTaHIIMHOTO HaBYaHHS BHUHHUKJIA B
aMepUKaHCHhKUX yHIBepcuTeTax Ta kpainax €C [8].

B pamkax opranizaiii HaBYaJbHOTO TIPOIIECY B 3aKiajJax BHIIOiI OCBITH
VkpaiHu BHKOPHCTOBYIOTH came 1o mmiatgopmy (Moodle), ska mepenbauae
CUHXPOHHHM, aCHHXPOHHUM TUIl HABYaHHSI.

CunxponHna opma nasuanns - 151 popMa HaBUaHHS Tependadyae eIeKTPOHHE
HaBYaHHs, B SIKIM ciyxad nepedyBa€e 0JIHOYACHO 3 IHIIMMH cllyXayaMH (Y4aCHUKaMH)

Ha 3aHATTAX. BUkiaganHs Ta HaBYaHHS 3/IIMCHIOETHCS HA BIJICTaH1 3 BUKOPUCTAHHSAM
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1H(GOpMaLIHHUX TEXHOJIOTIH Ta miIaTGopm.

Acunxponna gopma Hasuanusa — OH-JAWH HaBYAaHHSA, /€ CiIyXau mepedyBae
OJTHOYACHO 3 IHIIMMH y4YaCHUKaMHU 3aHATTS, BUKOPHCTOBYIOUH IiAKIIOYCHHS 0
IHTEpHET MEpeki Ta MPUCTPOIB 3B’s3Ky ( HOYTOYK 3 Kameporo, MK 3 KaMepolo,
KOJIOHKHU Ta 1H.).

BripoBa/keHHST JUCTAHIIMHOTO HaBUYaHHS TMependadae JeKiTbKa MPUHOMIB:
TUIBKM OH-JIAMH HABUYaHHS, TUIBKM OYHE HaBYaHHS, a00 kKoMOiHOBaHE HaBuaHHS. B
yMOBax  JHCTaHI[IHHOTO  HaBYaHHI caMe€ KOMOIHOBaHE€  HaBYaHHI €
Halle()eKTUBHIIIUM.

IInamgopma (Moodle) — ne mmatdopma IS ITUCTAHIIIHOTO HaBYaHHS Ta
0a3yeThbcsl Ha TMEJaroriyHUX MPUHIIKIAX, JO3BOJISIE Yepe3 MEpPEeKy HalaroKyBaTu
B3aEMOJIIF0 MDK CTyJICHTaMH, BHUKJIaJadaMH, HABYAIbHUMH TPOTpAaMaMH Ta
pecypcaMu. YTpaBiliHHS TIaTGOPMOIO B YHIBEPCUTETaX Ta B 3aKjaJaX BHUIIOI OCBITH
BHUMarae aaMiHiCTpyBaHHs (yIpaBiiHHSI 00JIKOBUMH 3alUCAMU, PEECTPAILLisi, TO3BOJIH
Ta OE3MEeKH, pe3epBHE KOMIIOBAHHS, 30BHIIIHIN BUIJIS, TOILIO.).

B IMIKC® H®ay Bci HaB4alibHI IUCHMILUIIHK JIOCTYIHI Ha 1uiatdopmi
(Moodle) ta 3akpimieHHi 32 KOXKHOIO 3 Kadenp iHcTuTyTy. HallbimpmmM Hemomikom
BUKOPUCTAHHA TUIAaTGOPMOIO € HecTaOlIbHICTh MEpexi IHTepHeT, 1 y pasi
3HECTPYMJICHHSI CepBepiB poboTa 1wiaThopmMu Oyae HEJOCTYIMHOK JUIS  BCIX
KOPHUCTYBaviB.

Ha mardgopmi (Moodle) 3aBanTakeHO BCIO HeoOXimHy iH(poOpMaIliio,
MaTepiany s HaBYaHHS, MpPEe3CHTAaIii JeKIii, Bigeo-nekmii Ttomo. Moodle — me
3pydHa CHCTeMa YIPaBIiHHSA IUCTAHIIMHUM HaBYaHHSIM, SKE BUKOPHUCTOBYIOTH Y
BCHOMY CBITI IS BUKJIAQJaHHS OH-JIAWH KypcCiB Ta JaucuuIUiiH. JlucraHiiiiae
HaBYaHHSA € YCHIIIHUM y BCbOMY CBITI, JI€ BUKJIa/Ja4ul BUBHAYAIOTh 3aBJAHHS, METOIU
Ta (HopmMu HaJaHHS MaTepianiB, TEPMIHM BUKOHAHHS, CUCTEMY KOHTPOJIO 3HaHb,
nopsgok  3BiTHOCTI. PoOotra ©Ha miardpopmi Moodle no3Bossie  ciayxauam
nudepeHIiloBaTH  3aBJaHHs, OOuUpaTH 3pydyHHd Yac poOoTM Ha miaaTdopmi,
3MIIMCHIOBATH CAMOCTIMHO MONTYK BIMOBIJEH HA MPAKTUYHHUX 3aHITTIX T4 CEMIHApax.

Opnnak kKoxHa 3 TIaThopM Mae CBOI SIK MepeBaru Tak 1 HeAoJiku. Jlo HenomiKiB
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MO’KHa BIJIHECTH: HECTaOUIBHICTh IHTEPHET, BIPYCH B MEpPEXKi, MEBHI BPA3IUBOCTI.
Cnabkum wmicueM y Z0OOM € OOMEXEHHS TPHUBAJIOCTI 3aHATTSA (Tpeba KyIuaTu
JIIIEH3110), HEOOX1JHO CTBOPIOBATU OKPEMI aKayHTH (€JIeKTpOHHA IOITa) JJIs BXOIY
1o koH(epeHIlii (MpoBeIEHHS 3aHATH), siIka Mae OyTH BiIOKpEMJICHA BiJ IHIIHAX
aKayHTIB Ta JOCTYIIOM JIO COILIaJIbHUX MEPEK.

OTxe, He3BaXalouu Ha crenu@iky OYHOTrO HaBYAHHS MM PO310pajii OCHOBHI
nepeBard 1 HeIONIKM TUCTaHIliifHOro HaB4YaHHS. HaBuaiouumch caMmoCTiHO ciyxaui
MOXXYTh HaBYaTHCS 3a CBOIM rpadikoM, BUOMpATH Yac HaBYaHHS, OPraHi3ye€ CBOE
HABYAHHS Ha BJIACHUN PO3CYA.

3a 2023 pik ciayxadi [MUKIY TEMAaTUYHOTO yAoCKOHajdeHHsS «CydacHi Mmiaxoau
10 (dapMmakoTepimii CcepleBO-CYAMHHUX 3aXBOPIOBAHb» OIAHYyBalu 3HAHHSA Ta
MIIBUIIWIN TPOo(deCiiiHul piBEHb 3HAHb 3 OCHOB KJIIHIYHOT MEIUIIMHH, OCHOBHI
MOJIOKEHHSI MIOJI0 €TIOJNOri, emiaeMIOoNorii Ta MaTOreHe3y CEePLEeBO-CYIUHHUX
3aXBOPIOBAaHb y MPAKTHII CIMEHHOTO JIIKaps Ta JIiKaps 3arajdbHoi MPaKTUKU, 3aCBOTIH
Cy4YacHI MKHApOIHI Ta YKPAiHChKI peKOMEHAIli 010 JIKYBaHHs Ta TPO(UIaKTUKA
CEPILIEBO-CYJAMHHUX 3aXBOPIOBAaHb, O3HAHOMHUTHUCH 3 CyYaCHUMU MIKHApOIHUMHU Ta
YKpPaiHCBbKUMHU PEKOMCHJAITISIMH 100 BUKOPUCTAHHS JIIKAPCHKUX TpemnapatiB s
JIKyBaHHS Ta TPODUIAKTHKUA CEPIEBO-CYJMHHUX XBOpOO Ta OCOOJIHUBOCTAMHU
BUKOPHCTAHHSA JIIKAPChKUX 3aC001B Yy KOMOPO1THHX TAIIEHTIB 13 CEPIIEBO-CYIUHHUMHU
3aXBOPIOBAHHSIMH.

Hampukinmi  KypciB  miABUIIEHHS  KBamiikaiii ciyxadi  IPOXOJUIIH
aHKETYBaHHS I0JI0 OIIHIOBAHHS KypCiB. Pe3ynbTaTy aHKeTyBaHHS TOKa3ajy, IO Ha
Kypcl HaBYalMCs JIKapl 3arajbHOro npoQiiato, KapAloJIorH, TepamneBTH, CIMEHHI
JiKapi, HEBPOJIOTH Ta TOJIOBHI JIiKapi JikapeHb. Bik ciayxadiB nukiry 6yB Big 30 g0 70
POKIB, CTaX poOOTH KoauBaBcs BiA 4 10 S0 pokiB BIAMOBIIHO. 3aBASKU JUCTAHIINHIN
OCBITI Ha Kypcax OyJu 3apeecTpoBaHi Ciryxadi 3 pi3HHX oOyiacTeld YKpaiHU TaKuX SIK:
XapkiBcbka, [lonernpka, Cymcbka, KuiBcbka, TepHomninscbka Ta IBaHo-®OpaHKiBChKA.

Jlikapi miclist 3aBepIIeHHS KypCiB 3aJIMIININ CBOT BIATYKH Ta mobaxkanHs. Tax,
OUTBIIICTh JIIKApPIB PECMOHICHTIB, 110 Opajay y4acTh B aHKETYBaHHI, HAIMCAIU IO

BOHHU YEKaJIM caMe Ha 11 KypcH, 1 110 BOHU 3a 2 TH)KHI HABYAHHS OMAHYBAJIW 3HAHHS
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OJI0 KJIHIYHOI (papMakosiorii, oTpumanu OE3I[IHHWUK JOCBiT Ta 3HAHHS 3a
CHEIIaJIbHICTIO, MPAaKTUYHO BIAYYJIHM IO MOXXHA BHUKOPHUCTOBYBaTH OTpPHUMAaHHI
3HaHHA Yy MNpakTuil Jgikapsa. Jlikapi Ha Kypcax oTpuMaId i ce0e IIHHY
iHbOpMaIlito, JEKIIHHII MaTepiall, MPaKTUYHI Ta CEMIHAPChKI 3aHATTS, MOXKIIUBICTD
JOJTydaTHUCs 10 IUCKYCii Ta 0OMiHY IyMKaMH Ta 3py4yHui (opMatr HaBUaHHS.
BucnoBku. OTpumani pe3yibTaTH JOCHIJKEHHS JO3BOJIIIOTH 3pPOOUTH
BUCHOBOK, 1110 B ITIKC® H®aV cucrema aucTaHmiiiHOI OCBITH YHHUTH ITO3UTHUBHUI
BILJIUB Ha PIBEHb 3HaHb CIIyXaudiB B yMOBaX BOEHHOTO CTaHy B YKpaiHi. BcranoBmneHo,
10 BIPOBAHKCHHS CUCTeMH aucTaHIiiHoro HaBuaHHs B I[IIKC® B ocBiTHIH mporiec
MICJISIIUIIOMHOI OCBITH € TIEPCIEKTUBHUM Ta JIEBUM JUJIsl CHIELIaNICTIB gapmarliii Ta
MEJUIIMHU, € MOXJIMBICTb OXOIUTIOBATH  CIEMIANICTIB 3 MEAMYHOIO  Ta

(bapMaleBTUYHOIO OCBITOIO 3 PI3HUX PETIOHIB HAILO1 YKpaiHu.
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YIK: 615.07:615.014
AKTYAJIBHI IIMTAHHSA 3ACTOCYBAHHSA
PAJIO®APMAIEBTUYHUX ITPEITAPATIB

IImatenko Onexcanap IlerpoBuy,

JIOKTOp (papMareBTUYHHUX HayK, Ipodecop, HauaaIbHUK

Kadenpa BiiicrkoBoi (hapmarrii YkpaiHChKO1 BIHCHBKOBO-MEIUYHOT aKaaeMii
Tapacenko BikTopis OnexcanapiBaa

JIOKTOp (papMalieBTUUHUX HaYK, Mpodecop, BUKIaaauKa

Cosiomennuii Anapiini MukoJiaiioBu4

KaHauaaT hapMaleBTUYHUX HAaYK, TOIEHT, IOIEHT

Kadenpa BiiicbkoBoi (hapmaiiii YkpaiHChbKOT BIHCHBKOBO-MEIMYHOT aKaieMii

Beryn. flnepHa meauimHa —KUTTEBO BaXKIMBa. BoHa BUKOpPHCTOBYE 130TONU
JUTSL TIarHOCTHKHU Ta JIIKYBAHHS PI3HUX 3aXBOPIOBaHb, 110 BBOASTHCA B OpPraHi3M y
BurisiAl pamaiopapmmnpenaparis (POII). 3a nonomoroto PDII ta cucrem Bizyamizaiii
iX HaKOMMYEHHS Ta PO3MOJUTY JiKapl MalOTh TOYHI IHCTPYMEHTH JJIS 11arHOCTUKU Ta
JIKyBaHHS B KapZloJIOTii, OHKOJIOTii, HEBPOJIOrii, He(ppOJIOrii, €HIOKPUHOJIOTII Ta
THIITNX TaTy351X MEIUIIMHH.

3a iH(dopMali€ro pigHOTO 3BITY ATreHTCTBA 3 nmoctadyanHs €Bparoma (Euratom
Supply Agency) 3a 2022 pik MeIWYHI 3aKJIa Iy 110 BCbOMY CBITY, BKIIIOYAIOYH ITOHA]T
10 000 mikapeHb, BUKOPUCTOBYIOThH pajioizoronu y maibke 100 pi3HUX mporemypax
SIAEPHOI MEIUIIUHMU.

[[lopiuHO IIe TIPU3BOAMTHL A0 TMPOBEICHHS Maibke 49 MITbHOHIB MEIUIHUX
npoleayp y Bcbomy cBiTi. Jlume B €Bponeiickkomy Corosi monan 1 500 ueHTpiB
SIepHOI MEIWIIMHU TIOPOKY HAJIalTh JomoMory mnpubauzno 10 winbiioHaM
naiieHTiB. O4iKy€eThCs, 0 PUHOK HOBUX paaiodapMarieBTUYHUX MperapaTiB 3HAYHO
3pOCTe B HAMOIMKY1 POKH, a/IK€ 3aCTOCYBAHHSI MEIMYHUX PAJII0130TOIIB Y JIKyBaHHI
paKy MIBUAKO PO3IIUPIOETHCA.

KarouoBi ciaoBa: smepHa MeauiuHa, paaioapManeBTHUHI Tpemaparu,

(hapmaxomnes, IMTYYHUN 1HTEIEKT.
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Merta i mMeToam nociigxeHHs. BucBiTiuTu neski NMUTAHHS BUKOPHCTAHHS
pamgiodapManeBTUYHNX TMpenapariB. MeToau: OoriasaoBuid, 010;1i0CeMaHTHYHUMH,
y3arajbHIOIYHH.

PesyabTaTn i oOroBopenHsi. PanmiodapmaneBTrunuii mnpemapar (aHrd.
radioparmaceutica drag) — Oyab-skuii (hapMareBTHUHUAN MPOIYKT, SKHH MiCTHUTh
OJIMH abo0 OuIbIe PaTIOHYKIIIIB (PadloaKTUBHUX 130TOIB), YBEJACHHUX /10 CKJIAIy 3
J1arHOCTUYHOIO a00 JIKYBaJTbHOIO METOIO.

Buau POII noainstoTs 3a TpbOMa ICHYFOUMMHU TUITAMH BUIIPOMIHIOBAHHS:

Anpda (o-BUMpOMiHIOBAYl) MalOTh YK€ BHUCOKY CHEPrilo 1 Malwil pamaiyc
Tii — OXOTUICHHS MPUOIN3HO 1-3 KIITHHMU.

bera (B-BunpoMiHioBayi) MalOTh MEHIITY €HEPrito Ta OUIBIINIA paiyc Jii.

['amMma (y-BUNpOMIHIOBaYi) MalOTh HAWHWKYY I1HTEHCHUBHICTH €HEPTii Ta
HaOwTbmnii  pamiyc naii. Came 1 BJIACTMBOCTI BH3HAYAIOTh MPU3HAYCHHS:
JIarHOCTUYHE YU TepareBTUYHE.

Jlxepeno pamioHyKIiAiB - Oyab-sika CUCTeMa, fKa MICTUTh (DIKCOBAHUI
MEPBUHHUN PATIOHYKII, 3 SKOrO0 YTBOPIOIOTHCS BTOPWUHHI PATIOHYKIIAM, SKi
BUTATYIOTHCA IUISIXOM €JIIOIOBaHHS a00 B IHIIUM CHOCIO Ta BUKOPUCTOBYIOTHCS Y
paaiodapMalieBTHIHOMY JIIKAPCHKOMY 3aC001.

Panionyxmiaauii HaOip - Oyap-sSKHMl JIKapChKUM 3aci0, KUl MOBUHEH OyTH
MOETHAHUM a00 3MIIIAaHUKA 3 PaJlOHYKJIIJJaMUd B TOTOBOMY pajiio(hapMaleBTUUHOMY
JKapCchKOMY 3ac001, sIK TPaBUJIO, TIEPET MOTO 3aCTOCYBAHHSM.

[Ipexypcop pamioHykiiia - OyAb-sIKAWA THIIUI paglOHYKIILI, TPU3HAYEHUHN 1S
BBEJICHHS PaJ{l0aKTUBHOI MITKH /10 1HIIOI pEYOBUHU MEPE]T ii 3aCTOCYBAHHSM.

POIl 3pmatHi HakomuuyyBaTHCS y TEBHUX MOP(OJIOTIYHUX CTPYKTypax 1
XapaKTepHu3yBaTH AUHAMIKY (1310JI0TTYHUX Ta O10XIMIYHUX MPOILIECIB.

B nanwmit yac y cBiTi Hamuyerbes Outbie 100 POII, sxi 3acTocoByrOThCS AJIs
JIarHOCTUKHU POy TOIIMPEHUX 3aXBOPIOBaHb 1 Tepamii AESKWX 3aXBOPIOBaHb,
BKJIIOYAIOYH paK.

VY tenepiniHiii yac BU3HAYAIOTh YOTHUPH PEBOJIIONIT Y MPOMHUCTIOBOCTI. Pazom i3

MIPOMUCIIOBOIO PEBOJIIOIIEIO BIAMOBIAHO BiAOYBAEThCS PEBOJIONIS B MeauliuHi. HoBi
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TEXHOJIOT1] B MEIMIIMHI BIAMOBIAAIOTH KOXKHOMY €Tamy MpOMHCIOBOi peBouorii. 11ix
yac TMepuioi MPOMUCIOBOI PEBOJIOLII CTaBCs TMepexii BiA PydHOTO O
MEXaHI30BaHOTO BUPOOHHUIITBA, a y MeauuuHi Pene JlaeHHeKOM BHUHaNACHO
cretockon y 1816 pormi. [pyra mpomMucioBa peBOJIIOIIS BiAOYIacsi BHACTIIOK MOSBU
CJICKTPUKHU. Y MEIMIIMHI K BOHA 3HAMEHYBAJIACsl BUHAWJIEHHAM €JIEKTPOKap10orpaMu
IO JIO3BOJIMJIO 3allMCyBaTH CEpUEOUTTS B pealbHOMY 4acl. PymniliHOI0 Ccuiior
TPEThOi TMPOMUCIOBOI PEBOIIONIT, BITOMOI SK IMGPOBa PEBOIIOLISA, CTAJIO
NOIIMPEHHSI Ta UIMPOKE 3aCTOCYBaHHS OOYHMCIIOBAJIILHOI TEXHIKHU, 30Kpema,
MEPCOHANBHUX KOMIT 10TepiB. UeTBepTiii MpOMUCIIOBIN PEBOIOLII, SIKa B1I0OyBa€ThCS
B TEMEpIHIA Yac, NMpUTAMaHHI BEIUKI OOCATH JaHUX, TINEp3B’ 30K, HEHPOHHI
MEpexi, 110 MPHU3BEJIO JO PO3BUTKY HITYYHOI'O IHTENIEKTY, 30KpeMa, 1 B sJEpHIN
MemuuuHi. Y 2023 poui Bnepuie BigOyiacs koHpepeHuis «ITydHuil 1HTENEKT Ta
iHbopMaTKa B SJACPHIM MEOUIMHI», TNPUCBIYEHA OOTOBOPEHHIO MOTOYHUX
JIOCSITHEHb, BUKIMKIB 1 MalOyTHBOTO INTYYHOTO IHTENEKTY Ta 1HQOPMATUKH B
AlepHId MeAuIHI. X04ya NepCcrneKTUBHICTh MTy4YHOro iHTenekty (L) 1 TexHosmoriit
Ha OCHOBI HEHWPOHHHMX MEPEeX B SANEPHIN MeAUIMHI 11 O0OpOOKH 300pakeHb 1
po3mni3HaBaHHsl 00pa3iB Oyja Bu3HaHA 1€ Ha novarky 1990-x pokiB, mpoTe s
BIPOBAHKEHHS I11€1 TEXHOJIOT] Y SIIepHINA MeIUIHI 3Hamoousnocs Outbiine 20 pokiB.
[HCTpyMEHTH WITYYHOrO I1HTENEKTY, MAIIMHHOTO HaBYaHHA Ta JAUCTaHLIHHOTO
HABYaHHSI MOXYTh BHUKOPHUCTOBYBAaTHCS MJii BIOCKOHAJCHHS MPOTPaAMHOTO
3a0e3neyeHHs 1 00J1aJHaHHS.

[lepcnextuBHo BukopucTanHs I Takoxk 3MIHUTH CcHoci0 34MTYBaHHS Ta
iHTepnpeTauii 300paKeHb B SAEpHIA MeAMIMHI. 3HIMKH BiIOOpa)KaTUMYThCS 3
MOTIEPETHHO BU3HAYEHUMHU TMIJO3PUIMMH O00JIACTAMH, IO 3HAYHO MPUCKOPUTH iX
Bi3yalbHUN aHami3 (axiBIsIMU 3 SAESPHOI MEIUIIMHU Ta paaiojoramu. Kpim toro, 11
3MO’K€ BUSBJISTH 3aXBOPIOBaHHS, POOUTH MPOTHO3U 1 KiIacu(iKyBaTH iX Ha OCHOBI
MOJICKYJIIPHUX OCOOMMBOCTEH 300pa)keHb 3 HU3BKUM piBHEM MmoMuiok. Takox IIII
HEOOXiAHUM i  TOro, 1100 JOMOMOITA B TMpOLeCi I1HTerparii JgaHuX.
ABTOMATH30BaHUM aHa3 CKJIAJHUX JTaHUX HEOOXIAHHM, 100 OOpOOIATH BEIUKY

KUIBKICTh CKJIAJTHUX JTAHUX PI3HOTO THUITY 1 BUJIISATH 3aKOHOMIPHOCTI.
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https://jnm.snmjournals.org/content/64/2/188
https://link.springer.com/article/10.1007/s00259-023-06507-7
https://link.springer.com/article/10.1007/s00259-023-06507-7
https://jnm.snmjournals.org/content/61/Supplement_2/263S#sec-22

VYropaBiiHHA 3 CaHITAPHOTO HAIJISIy 3a SIKICTIO XapyoOBUX MPOAYKTIB 1
menukameHTiB CIIA (FDA) ompumtomauno y 2021 pomi mepmwii orlan gl 3
pO3pOOKH TMpOrpaMHOro 3a0e3MeyeHHs] Ha OCHOBI IITYYHOTO IHTEJEKTY Ta
MalTUHHOTO HAaBYAHHS JJII MEAUYHOTO O0aiHaHHs. BiH OKpecioe iTicCHU# Mmiaxis,
3aCHOBAHMII Ha TMOBHOMY HarJIsill 3a SKUTTEBUM ULUKIOM mpoaykry. Ilman miit
okpeciroe 3axonau, ski FDA wmae HaMip BXWUTH, BKJIIOYAIOYH CIPHUSHHS
MaIi€EHTOOPIEHTOBAHOMY TIIXOy, 3a0€3MeYeHHsT IPO30POCTi pOOOTH MPUCTPOIB IS
KopucTyBauiB. LLITydHMil 1HTENEKT BUKOPUCTOBYETHCS B 00JIaAHAHHI 1 MPOrpaMHOMY
3a0e3neyeHHl Il aBTOMAaTH3allli JCSKUX TMapaMeTpiB OTPUMaHHS 300pakeHb;
CTBOPEHHSI BHMCOKOSIKICHUX KUIBKICHMX 300pa)X€Hb; aHamizy Ta 1HTeprpeTamnii
300pakeHb.

Y CIIA pocnipkeHHsT 1 BUPOOHUILITBO MEAUYHUX 130TOIIB MPOBOASATHCS B
HalllOHAJTBHUX  JabopaTopisix 1 YHIBEPCHUTETCHKMX MpPHUCKOpIOBayax. BueHi
CTBOPIOIOTH MOTPIOHI Pajil0i30TOMM HMUISIXOM SIIEPHOT TpaHCMYyTallii, OMPOMIHIOIOYU
MIIIICH], III0 CKJIAJa0ThCS 31 30araueHuX CTaOLIBbHUX 130TOIIIB.

€Bponeiicbka dapmakormnes MICTUTh 3arajbHy MoOHOTpadio
«Radiopharmaceutical preparations» Ta nmonag 80 iHAMBIAYyaJTbHUX MOHOTpadiii Ha
paaiodapmalieBTUYHI MperapaTu.

B Vkpaini Bkpait oOMexeHo BuUpoOHUIITBO PDII 1 moTpedu 3a10BONTBHSIIOTHCS
MOCTaBKOIO 3-3a KopaoHy. Jlo J®Y 2-ro BuJaHHS BBEACHO B [0 3arajbHy
MoHorpadio «PamiodapmaneBTuuni mikapceki 3acodm» (DY 2.0, 1. 1), Ta
inauBinyansHy MoHorpadito Hatpito meprexmerary **"Tc (0QepkaHOro HE MUIIXOM
MO1Ty) PO3YUH JJIs 1H'€KITIH.

Jo JI®Y 2.4 Oyno BBEACHO axkmyanizoéany 3arajbHy MOHOTpadito
«PamiodapmarieBTHuHI mpenapath» BiamoBigHo g0 Bumor Ph. Eur. Kpim Ttoro, B
VYkpaiHi Ha 3aKOHOIABYOMY pIBHI JIO3BOJICHO €KCTEMIIOPAJIIbHE MPUTOTYBAHHS
pamiodapmaneBTuuanx mnpenapatie. [Jo JADY 2.5 Oyno BBemeHO iHOusioyanvHy
MoHorpadito «Pmopoezoxcuentoxkosda (18F) pozuun ona in’exyiti».

Momnorpadii Ha PagiodapmarieBTuuH1 JiKapchki 3acodu
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dapwma- 3aranpHi [HauBigyansHI
KoIest

JoY PAJIO®APMALIEBTUYHI | HATPIFO TIEPTEXHETATY  (99mTc)
2.0 JIIKAPCBKI 3ACOBUA (onep:kaHoro He 3
nusxom noaury) PO3UMH IS TH'E€EKTIN

Ph.Eur. | RADIOPHARMACEUTICA | Beworo — 80
L PREPARATIONS ITpenapatu texuemnito( 9mTc) — 21

Sodium pertechnetate ( 99mTc) injection
(non-fission)

[Ipenaparwm ioxy (1311), (1251), (1231) — 12;
[penapartu gropy (18F) — 9;

[TpemapaTu kobansty (57C0), (58Co0) — 4;
[penaparu ramiro (68Ga), — 3;

[Mpenaparu ixmito (1111n) — 3;

[Mpenaparu Byruero (11C) — 4,

[Mpenaparu azoty (13N) — 2;

[Mpenaparu kucuio (150) — 4

[penapar crpositito ( 89Sr) — 1

[Mpenaparu xpomy (51Cr) — 2

[penapar kpunrony (81mKr) — 1
(KRYPTON (81mKTr) INHALATION GAYS)
[Ipenapar mrorerito ( 177Lu) — 1

[Mpenapar Tamito ( 201TI) -1

[Mpenapar kceHony ( 133Xe) —1

[Ipenapar ittpiro ( 90Y)

B Vkpaini npuitnsata Ilporpama Menuunux rapantid Ha 2023 p., B sKii
nepeadaueHi BUMOTH 3a TakeToM «Pasionoriude jgikyBaHHS Ta CYIpOBiI MAIIEHTIB 3
OHKOJIOTIYHMMH 3aXBOPIOBAHHSMH B CTAI[lOHApHUX Ta aMOyJaTOPHUX yMOBax». B

(13

HId BU3HAYAETHCS o0cSr MeIWYHUX TOCIYyT, SKUW HagaBad 3000B’SI3YEThCS

HaJlaBaTH 3a JJOTOBOPOM BIIMOBIIHO JI0 MEIUYHUX MOTPeO IMarieHTa/mameaTK .

BucHoBok. Ilepen siaepHOI0 METUIIMHOIO MOCTAIOTh BUKJIMKH, BaXKJIMB1 JJIS
MOJAJIBIIIOTO PO3BUTKY Ta TMOB’s3aHI 3 O€3MEYHUM Ta HAAIMHUM TOCTaYaHHSIM
HasBHUX Ta MAaHOYyTHIX paJll0i30TOMIB, pETyJIOBAaHHAM Traiy3i, MiITPUMKOIO
IHHOBAIli Ta TEXHIYHOIO PO3BUTKY; MIJBUIIEHHSIM OO0I3HAHOCTI Ta PO3YMIHHSIM

nepeBar SAEpHOI MEAMIIMHU CEepell MEIWYHUX TMPAIliBHUKIB, TAIll€HTIB Ta
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rpOMaICbKOCTI. €BPOKOMICIS TPOJOBKYE MIATPUMYBATH O€3MeyHe, BUCOKOSKICHE Ta
HaJiliHe BUKOPUCTaHHS paiallifHUX 1 SACPHUX TEXHOJOTIH y cdepi oxopoHH
3710pOB’sl.
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CHEMICAL SCIENCES

YK 544.144.7
KBA3IJIBOBUMIPHI PO3PAXYHKH BEJINUNH EHEPT T AKTUBAIIIL Y
YUCTINA BOJI HA JITHII HACUYEHHSA

I'anonoBa Ouena OuiekcanapiBHA,
K.T.H., IOIIEHT

IIkoabHikoBa Terana BacuiiBHa
K.T.H., JOIEHT

HarnionanbHuit TeXHIYHUNA YHIBEPCUTET
«XapKiBCbKUH MOJITEXHIYHUI ITHCTUTYT»
M. XapkiB, YKpaiHa

AHoTania: Posrngnarorees mpoOiieMd  po3paxyHKIB Ta OPUPOIU  CHII
MDKMOJICKYJIIPHUX B3a€MOJIIN y piAuHAaX, SIK IXHbOI €Heprii akTUBallii, y IHUPOKOMY
IHTEepBall TeMIEpaTryp ICHyBaHHS piAakoi (a3u Ha mpukiaal yuctoi Boau. IIpouec
TeYii 3yMOBJICHO 30BHIIIHIMUA CHJIAMHU, 1[0 CTUMYJIIOIOTh PO3PUBH M1KMOJICKYIISIPHUX
3B’SI3KIB MIXK IIapaMM TeYii PIAMHM, 1 L1 B3aEMOIIi CTaIOTh KBa31JBOBUMIPHUMH.

KurouoBi cioBa: Teuis, nudy3is, eHepris akTUBAIlli, KIHEMaTHYHA B'SI3KICTb.

MiKXMONEKYJIIpHI CWJIM  BU3HAYAIOTh PYXJUBICTH MOJEKYJI Yy PIAUHI.
PyxnuBiCTh MOJIEKYJT BU3HAYAETHCS SIK TIMHHICTH (B A3KICTH) JJISl MPOIIECY iX Teuli
Ta K AUQYy3is MOJEKYN JJIsl MPOIECIB iX MEepeMillleHHsI B IHIIMX BUMagKax. Tedis
PIAMHYU M1 J11€10 30BHINIHIX CHUJI e MOLAapoBO, PyX MOJIEKYJ € KOJEKTHUBI30BAHUM
[1, c. 49]. Qudysis iime ang KOXKHOI MOJEKYJIH OKPEMO, TOMY CJijl YeKaTH, M0
BEIIMYMHU MDKMOJICKYJIIPHUX CHJI Yy IIMX TpoIecax MOXYTh OYTH pPi3HHMH.
Ha#iGiab111 MOBHO CHIIM MIKMOJIEKYJIIPHUX B3a€EMOJIIN y PIIWHAX MPOSBIISIOTHCS i
gac audysii, KOaW BIiACYTHI 30BHIIHI cwid. OCKUIbKA B 0araThOX XIMIYHHUX

mpoliecax 3BUYaHO mpailtoe audy3is, BU3HAYEHHsS 1i €HEprii akTHBAlli TEX Mae
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BEJIMKUN MpakTUyHUM iHTepec. Ha xanb, Audys3is ekcrnepruMeHTalbHO BU3HAYAE€THCS
JUTSI OKpEMHUX TeMIepaTryp Ta 31 3HAYHOK TMOXUOKOI0, 10, MalOyTh, 3BHYANHO
BUKJIIOUYAE ii €HEprilo akTuBalli 3 po3risaay. ToMy IS MiABUINEHHS TOYHOCTI ii
BU3HAYCHHS 0a)KaHO 31CTABUTH Ii 3 B’SA3KICTIO, 1[0 BU3HAYAETHCS 13 3HAYHO BHIIOIO
TOYHICTIO.

Monekynu pedoBUHHM B piJKii ¢a3l 3HaXOAAThCS B KOHJACHCOBAHOMY CTaHI 1
YHCII0 HAUOMMKYIMX CYCIIIB JUI HUX aHAJIOTIYHE iX TBep/iil ¢a3i A0 MIaBJIeHHs, X04a
CHUJIM MDKMOJICKYJIIPHUX 3B’s3KiB ocja0ieHi. MoieKkynu 3a1MCHIOITh IHPOKHMA
CHEKTp PI3HHX KOJIMBaHb IMOOJM3Y THMYACOBHX IIOJIOKEHb pIBHOBaru. Brimms
KOJMBaHb AaTOMIB 1 MOJIEKYJ Ha IXHIO PYXJMBICTh 1 (a30oBUN CTaH PEYOBHH
posrisgaeTeesa y Teopii edexry fAna-Temmepa [2, ¢. 28]. ¥V HIM 13 Xaocy BCIX
KOJIMBaHb BUIUISIOTH T1 KOJEKTUBI30BaHI MOAM (TUIM) KOJIMBaHb, MOSBA SIKUX
BIJINOBIJIA€ 32 MEPEXOU PEUOBUHU y HOBUM (Da30BUM CTaH, SIKUM CYIMPOBOIKYETHCS
3MIHOO BCIX CHJI MDKMOJICKYJIIPHHUX B3aemoii [3, c. 30].

Metoro poboTH € BUpIIIEHHS NOpoOiieMH (DI3UYHO HECYNEPEUIHBOTO
B3a€MHE MOPIBHSHHSA. [[J11 6arathoX XiMIYHUX MPOLECIB X aKTUBHICTh 3aJICKUTh B1J]
BenM4YnHU Koedimienta qudysii D monekyn Boau. Jis po3paxyHKy eHeprii akTUBallii
mudy3ii Ep Ta MOPIBHAHHS CWJI 3B S3KIB y PI3HUX pIAMHAX Ta po3uyMHax Tpeda
3acTocyBaTu (opMyily, IO aHaJOTiyHa CHIiBBIAHOIICHHIO AppeHiyca—Eipunra—

dpeHkens:
D=Aexp [—EDJ (1)
RT

Ane ayig MiABHMINEHHS TOYHOCTI BH3HA4YeHHs eHeprii aktuBamii nudysii Ep
O0akaHo 31CTaBUTH AUQY310 3 B’S3KICTIO, SIKA BU3HAYAETHCS HA OJUH-ABA MOPSIAKY
TOYHIIIE Ta JOCHIIPKeHa Y 3HA4YHO OuIbIIOMY I1HTEepBail Temmeparyp. Takwuii
albTEpHATUBHUN PO3pPaxXyHOK €HEprii akTuUBaIlli 3a JaHUMHU B’SI3KOCTI JIO3BOJIUTH
TaKOX BU3HAYMUTH 3 KPAIIOK TOYHICTIO BEJIMYMHU CEPEAHBOI €HEprii 3B S3KIB MIX
MOJICKYJIaMH BOJIM SIK iX eHeprito aktuBaiii audysii. st Bu3HaueHHs KoedilieHTa

nudy3ii BUKOPUCTAEMO 3B’S30K AUPY3ii 3 B’SA3KICTIO B PiAMHAX 3a (OPMYIIOIO
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Crokca-Enuninreina:

D= KT =k (Tj (2)

6znr 6rzr n

ne k — crana BonbiiMaHa, I — cepeaHiii paaiyc (po3mip) MOJICKYJIH.

[3 cmiBBigHOIIEHHS 0auMMoO, MIO TEMIIEpaTypHa 3aJeKHICTh I audys3il
IporoplIiifHa TemMIepaTypi 1 00EpHEHO MPOMOpIIiitHa B’I3KOCTI, TOOTO, BITHOIICHHIO
T/n. Aunaniz mpoOjemMu po3paxyHKIB €HEprii akTWBaIlii y BOAl JT03BOJISIE 3pOOUTH
HACTYITHUN BUCHOBOK: IiJ YaC pO3paxyHKIB €HEprii akTUBaIlli y piiuHaX HEOOX1IHO
CTEXKUTH 3a 30epeKeHHSAM 4YHClIa MoJjiekynl (Macu) y cucremi. lle Beme 1o
HeoOxigHOCTI Moaudikamii ¢opmynun Apeniyca — Eipinra — ®Openkens Ta
pPO3paxyHKIB €Heprii akTHBaUli JUIsl MpoueciB Tewii Ta AUQy3li 32 MOJBHOIO abo
KIHEMAaTUYHOK B S3KICTIO, a He 3a jauHamiuyHoio. CepemaHio  eHepriro
MIKMOJIEKYJIIPHOT B3a€MOJIT Y PiIMHI 3BUYAHO BU3HAYAIOTh 32 BEJIMYMHOIO €HEPrii
akTUBaIlli 1 Tedii 3 TeMIepaTypHOI 3aJeKHOCTI B’S3KOCTI 3TIAHO 3 MOACIUIIO
Appeniyca - @penkens. Y poOoTi Oyjno OOIpyHTOBAHO YTOYHEHHSI PIBHSHHSA
Appeniyca - @peHkens A1 MOJBHOI €HEpPrii akTHUBAIll Tedli pPIAMHH Yepe3
KIHEMaTHUYHY B’S3KICTb.
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The article deals with the significance and impact of frameworks on
programming languages. It explores how frameworks serve as essential tools for
developers, providing structured solutions to complex programming challenges. The
article discusses the aims, functionality, and benefits of frameworks, emphasizing
their role in accelerating development cycles, improving code quality, and mitigating
errors.

Key words: framework, programming language, code, error, attack, developer.

Introduction. Modern sites, applications and services are increasingly
complex, dynamic, and multifunctional. They must actively interact with users and be
adapted to changes in the environment that determine their development and support.
To meet the growing needs of the IT technology market, experts have developed a

new tool: web frameworks. It is a platform for creating a new generation of web
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products and effective support. It is aimed at complex and large projects and allows
the implementation of non-standard solutions.

The primary aim of this research is to analyse the significance of frameworks
within the realm of programming languages. It seeks to elucidate the precise purpose,
functionality, and various advantages that frameworks offer to both developers and
software projects. By conducting an investigation, this study aims to provide a
comprehensive understanding of how frameworks contribute to the efficiency and
effectiveness of modern software development practices.

To answer the question of what a framework is in more detail, it is important to
note that it does not form a rigid framework for the product under development. It
provides basic modules for creating flexible sites with wide possibilities for
modernizing and expanding functionality by adding some extra applications in the

future.

A programming language framework is a set of components, libraries, and
tools that provide structure and ready-made solutions for performing specific tasks or
provide a solution to a specific problem in software development. This speed
development improves code quality and makes applications more resilient [1].

It should be mentioned that frameworks are ready-made software development
tools. They include a set of templates, codes, and other elements that help developers
to write codes faster and with a higher quality.

Different frameworks are created to meet different needs of developers and
projects. Each framework has its own features, architecture, and development
methods. They can be more advantageous for certain types of projects and
development styles. For example, some frameworks satisfy high productivity needs,
others — the needs of easy use, etc. It allows developers to choose the framework that
meets their requirements the best.

Previous studies conducted by such researchers as D. Schmidt, A. Gokhale and
B. Natarajan, have offered valuable insights into the importance of frameworks

within software development methodologies. Their analyses have shed light on
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various aspects of frameworks’ roles in streamlining development processes.
However, despite these contributions, the aspects of frameworks within the context of
programming languages have not received adequate attention in our country.

D. Schmidt, A. Gokhale, and B. Natarajan conducted experiments focusing on
the capabilities of frameworks to streamline development processes, enhancing code
quality, and mitigating errors within programming languages. Their research efforts
were dedicated to understanding how frameworks contributed to efficient software
development practices by providing developers with structured tools and resources
[2].

The findings of D. Schmidt, A. Gokhale, and B. Natarajan underscored the
main role that frameworks play within programming languages. They highlighted
how frameworks furnish developers with pre-built components, libraries, and tools,
thereby accelerating development cycles and improving code maintainability. By
leveraging frameworks, developers can create software solutions more efficiently and
effectively.

Despite the numerous benefits frameworks offer, D. Schmidt, A. Gokhale, and
B. Natarajan acknowledged the need for further exploration into their specific impact
on code resilience and adaptability within programming languages. They emphasized
the importance of addressing existing gaps in knowledge to better understanding how
frameworks could contribute to the overall reliability and flexibility of software
projects [2].

Companies that developed the frameworks realized that there were large,
global parts that repeated within their applications, and that they could be connected
to each other, meaning that one framework could be connected to another one, which
could then be connected to the third framework. The fourth framework must be put
next to it in order to manage the stack. This is how stacks of frameworks like Spring
appeared.

The main task of a framework is to speed up and simplify development. They
provide developers with ready-made structures that they can use to create programs

and their websites without having to create them from the beginning. Meanwhile, the
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business developer can focus on solving the logic and functional features of his
application. Frameworks have already been tested by their authors and they are stable

and make it easier to maintain and improve the reliability of the code [3].

The main benefits of the framework are:

1) The framework allows the developer to write an application-specific code to
do all the initial work instead of him.

2) Projects built on the basis of the frameworks are easy to maintain, extend,
and improve.

3) Products based on frameworks work much faster and can cope with heavy
workloads.

4) Frameworks are protected from attacks and help to avoid errors.

5) Making a product based on the web framework is cheaper than starting it
from the very beginning.

It should be mentioned that frameworks provide developers with a written
code, libraries, templates and guidelines for organizing the structure of their
applications. Developers just need to implement these ready-made solutions properly
for product development as efficiently as possible.

The results of the analyses show us that using a framework is not mandatory.
However, it makes the development of the code much easier and faster, and improves
the quality and stability of that code. That is why the absolute majority of the
developers actively use them at work. Frameworks provide with ready-made
solutions to common problems and tasks. So, it allows to focus on implementing
broader tasks when designing applications and web-sites. Frameworks help to
improve team collaboration and simplify project support and development. They
make the server or client part of the project or cover both its parts. Some frameworks
are universal, while others can solve only specific assignments. However, whatever
framework can be used, it will give the opportunity to code the business logic of the

application instead of making the code work.
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VIIK 004
BUKOPUCTAHHS BEJTUKNUX MOBHUX MOJIEJIEM JIJISI AHAJI3Y
®IHAHCOBUX OIEPAIIII 3 KAPTKAMU

Bosk OJuiena bopuciBHa

K.T.H., JIOIICHT

Maueiiko Ipuna MukoJsaiBHa

CryneHt

Hamionanpauit yHiBepcutet ~JIbBIBChKA MOJITEXHIKA™
M. JIbBIB, YKpaina

AnoTanisgs O0’€KTOM JOCHIIKEHHS € TIPOIIeC MOOYI0BU CUCTEMHU JJIsl 0OpPOOKH
MPUPOIHOI MOBH Ta aHaji3y (PIHAHCOBHX ONeEpalliii KopucTyBaya.

[TpenMeToM JOCHIIKEHb SBISIOTBCS METOAM Ta AITOPUTMU HITYYHOI'O
IHTEJEeKTY JJIA aHali3y NOpUPOAHOI MOBM 1 (PIHAHCOBUX OIeEpalid KiIleHTa, 3
JOTIOMOT 00 BeIUKUX MOBHUX Mojener (LLM) [1].

HaykoBa HOBH3Ha mojsirae B po3poOIli HOBOTO METOJY aHali3y (piHaHCOBUX
onepauiid 3 KapTKkamu, IKUi BUKOPUCTOBYe MoxiuBocTi LLM. Ileit meTon no3Boiisie
BpPaxoBYBaTH KOHTEKCT Ta HIOAHCHU JIIOJCHKOI MOBH, L0 A€ 3MOTY OTPUMATH OLIbIL
rIMOOKe Ta TOUHE PO3YMIHHS (PIHAHCOBOI OBEAIHKHU JIHOJEH.

JIoCATHEHHsSI TIOCTaBJIEHOT METH BIJOYBAa€ThCA 3a PAXYHOK BUKOPHCTAHHS
BEIIMKNX MOBHUX MOJIEJICH, [0 BPaXOBYIOTh JaHl OTpUMaHi 3 iHTerpaiii (iHaHCOBOi
aKTUBHOCTI 3 KapTOK KiieHTa 0aHKy Monobank.

VY pe3ynbrari BUKOHAHHS POOOTH pO3pOOJIEHO CUCTEMY, KA HAAA€ MOXKIUBICTh
KOPUCTYBa4aM MPOBECTH KOMIUIEKCHUI aHali3 CBOiX ()IHAHCOBUX AKTUBHOCTEW 3
0aHKIBChKUX KapTOK 0aHKy Monobank. Takox po3po0JieHO MporpaMHy peaizalliio,
sKa JTI03BOJISIE JOCTIKYBaTH poOOTY BEIMKUX MOBHUX MOJEIIEH.

KuarouoBi cjoBa: Bennki MOBHI Mojeli, ()IHAHCOBI TpaH3aKIlli, MallMHHE

HaBYaHHS, aHAII3 JaHUX.

VY cydacHoMy CBITI (DIHAaHCOBI omepalii 3 KapTKamMud HaOylIu MIHUPOKOTO
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nomupenss. [1logus MinpioHN M0eH 3M1HCHIOIOTh TOKYIIKH, EPEBOASTH KOIITH Ta
CIUTAYYIOTh PaxXyHKH 3a JOMOMOTOI0 KapTok. llell MOTiK maHWx mpo TpaH3aKIlii
MICTUTh IIIHHY 1HQOpMaliio Mpo (IHAHCOBY IOBEIIHKY JIIOJAUHHU, Ky MOXHA
BUKOPHUCTOBYBATH IS TOKPAILIEHHS po3yMiHHS ii moTped Ta Brnoxobans. Hapasi mis
aHaji3y (piHaHCOBHMX OIlepalliil 3 KapTKaMH BUKOPHCTOBYIOTHCS TPaAMIIIHI METOJH,
Takl SK: CTaTUCTUYHUM aHali3 Ta MallMHHE HaByaHHs. L[ MeTogum MaroTh MeEBHI
0OMEKEHHS, HAMPUKIIAI; HE3aTHICTh BPaXOBYBAaTH KOHTEKCT Ta HIOAHCH JIFOJCHKOI
MOBH.

Ha temepimHiii MOMEHT icHye Oe3lliu MOBHHMX Mojenei [2], mpoTe BOHU HE
OpPIEHTOBaHI HAa BY3bKOHAINpPABJIEHHI raiy3l, 1 HE J03BOJSIIOTH IMEPCOHATI30BAHO
0o0poOnsiTH 1H(MOpMAIliI0O KOPUCTYBadiB. Y paMKax JOCIIKEHHs Oyjia IpoBeleHa
JeTajgbHa aHAIITUYHA po0OTa II0JI0 CYyYaCHUX BEJIMKUX MOBHUX Mojeiei (tadm. 1),
Akl 0 MOKHa OyJi0 BHKOPUCTOBYIOTBhCS JUIsl aHamidy (iHaHcoBux ormepaiiii. [lpu
BUOOP1 MOJIENI, JJIsS TOAAIBIIOT0 BUKOPUCTAHHS, BAXKJIMBUMU OYJIM Taki MapaMeTpH,
AK IIBUJKICTH OOpOOKM JaHUX, TOYHICTh aHaMI3y (PIHAHCOBUX TpPaH3aKIIii,
MOXJIMBICTh HaBYaHHS Ha CHeIliali3oBaHUX HaOopax pgaHux. Jlana Ttabmuus
JIOTIOMOTJIa BU3HAYUTH, SIKI 3 MOJEJed HaWOlIble MIAXOAATh IJis IHTerpalii B

CUCTEMY aHalli3y (PIHAHCOBOI aKTUBHOCTI KOPUCTYBAUiB.

Taoauusa 1
AHaJII3 iCHYIOYHX BEJIMKUX MOBHHMX MOJeJIei
GPT4 GPT-40 Gemini 1.5 Pro Llama 2 Claude 2

Po3pobHuk OpenAl OpenAl Google Mera Anthropic
Po3mip HaBUaTBEHUX TaHUX 1,76 Tpuibiiona | 13 TpuibiioHiB TOKeHiB | 5,5 TpUIBHOHIB | 2 Tpuibifonn | 5-15

TOKCHIB TOKEHIB TOKEHiB TPHJIbITOHIB

CIIiB
MacurraGoBaHicTh 40-60% Jyxe wmacmrraboBana, | Macmrabyersest 1o 1| 40-60% 40-60%
aje He cnenudikoBaHa | MijgbpliOHA TOKEHIB

IIBuaxicTh BUBEJICHHS Ta | Bucokwmit Bucoka mBuakicte 1| CepenHiit CepenHiit Bucokuii
3aTpUMKa HH3bKa 3aTPHMKa
Konginenuiitnicte 1  0esnexa | Huzpkuii Husbkunii Bucokwuii CepenHiit Husbkwmit
JIAHHUX
KopucTyBalpkuid 1ocBig Bpaxae Bpaxae Bpaxae CepenHiit Bpaxae
Bapricts BeskomroBHUi, beskomroBHMiA, beskomrroBauMi BbeskomroBuuii | be3komToBHUM,

CrieniansHe CrieniansHe (Po3paxyHkoBa Pro: 20 nonapis

I[IHOYTBOPEHHS I[IHOYTBOPEHHS omnara: Bxim: $7/1 Ha JIIOIUHY Ha

MIH TOKeHiB; Buxim: MicsLb
$21/1 miH TOKeHiB)

AHaii3 akTHBHOCTI (iHaHCcOBOi | Huzpkuii Husbkuit Husbkuit Huspkuit Husbkuit
KapTKH KJIi€HTa

[Ticns anamizy Oyn0 BHOKPEMJICHO 1 HA0YHO MPOTECTOBAHO BIPOBAKCHHS
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Tpobx MOBHUX Mozeneit GPT4, Llama 2 Tta Claude 2. B yBary 6panoch nopiBHSHHS
Yacy BIJMOBI/Ii, TOYHICTh PE3yNIbTATIB, a TAKOK 00POOKA KOTHEKCTY Ta OJJallPUBHICTD.
Ha ocHoBi pesynbrariB aHamizy (Puc. 1) Oymo mnpuitHATO pilIEHHS PO
BIIPOBA/DKCHHS CUCTEMU aHamizy Ha 0a3i GPT-4, ockilibku BOHA TMOKa3ayia HAWBHIII
pe3yJbTaTh B TECTYyBaHHI 3 peaJbHUMH JaHUMH TpaH3akiiii Monobank. Peamizamis
CHUCTEeMH 3J1HCHIOBaJIacs depe3 iHTerpaiito manux API Monobank, mo mo3Bosuio
oTpuUMyBaTHu iH(}opMaliro mpo GiHaHCOBI omepallii KJII€EHTIB y peaJbHOMY 4aci.

Nopi

vacy Bi, ini LLM n3 3a 10 pokis
45

Mopi yacy Bi, i ‘LLIYH 3 3a 1 micAub

27

Yac sianosiai (cexynaw)
i :

Yac signosiai (cexyHan)

Claude LLaMA g ChatGPT Claude LLaMA
LLM Mogeni LLM Mogeni

ChatGPT Claude [ LLaMA
100 100

BiacoTok
o
o
o
o

Ny
o

0 L i
TouHicTb pe3yabTaTiB O6pobKa KOHTEKCTY Ta aIaNTHBHICTh

Puc. 1. AHasiTHKa OTPUMAHA NPHU NOPIBHSIHHI BeJIMKNX MOBHHUX MoJeJieil y
aHaJIi3y (piHAHCOBMX omepaui

Cucrema Oyna BOpOBaJKEHa Yy BHIJSAAI BeO 3aCTOCYHKY, IO 3abe3neuye
NpoCcTUH Ta 3pyuHuil 1HTepdeic maisi kopuctyBadiB. OCHOBHa (DYHKIIIOHATIBHICTD
BKJIIOYAa€ HaZaHHS 0a30Bi aHAMITUKU ()IHAHCOBOI AKTUBHOCTI KapTOK, MOKIIMBICTb
aBTOMATUYHOTO aHali3y (PIHAHCOBMX TpaH3aKIil, BUSABICHHS aHOMaJiil Hy 1
3BUYAMHO X CHUIKYBaHHS 3 MOBHOK MOJICJUTIO MPO (hiHaHCOBI akTUBHOCTI. CucTema
TaKOX JIO3BOJISIE KOPUCTyBayaM OTPUMYBATH PEKOMEHJAIlli MO0 OMTHMI3allii
BUTpPAT HA OCHOBI iX (hIHAHCOBOI TOBEMIHKH. [l OULIBII 3pydHOTO PO3YMIHHS
nporecy Oyino peanizoBaHo giarpamy mnociigoBHocTi (Puc. 2), ska nmama 3mory

MPOJIEMOHCTPYBATH B3a€MO/I10 00’ €KTIB, IO € BIOPSIKOBAHI 32 4aCOM.
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% ChatBot MongoDB Redis Monobank unm

- -
Nosarox peecry 5

é—Banw HO 3rOAY NEPEAAU: AAHUX e

b e s nepety A e

s 30T Ha TokeH Monobank
HagaiHs Tokeky Monobank —)
€ (10 XOHHA BUEPATH il e
Bubip yini —n

36epexenta npodinio
st 1

HanauTYBaH

JanuT §ikancosoro aranizy 3a 3

KOHKpETHUi nepiog

Nepesipka HasBHOET! KewoBaHuX diHaHCOBUX
onepayii >

alt [Nacrynst kamnnart past]
HaganHs
[Kewobani ga! Hegoerynii]
300UT Ha §iHOHCOB! ONepaL| m—
< onepaii
encfm(ii
Hageunaru 7¢ i yined Ta 3anuTy ——é
8 akanizy
(e NoTouHHil §iHaCOBHI aHaNi
Q ChatBot MongoDB Redis Monobank um

Knient

Puc. 2. Jliarpama nocaiioBHOCTI
JocnimkeHHs: MpOoJEMOHCTPYBaJio, 0 BeIMKI MOBHI Mojeni, Taki sik GPT-4,
MaroTh 3HAYHUH MMOTEHIIIAJT JIJI1 BAKOPUCTAHHS B aHaJi31 ()IHAHCOBUX TPAH3aKIIIH, 110
BIJIKpMBA€ HOBI MOXJIMBOCTI JJIsl aBTOMAaTH3allli Ta MiABUIIEHHS €(PEKTUBHOCTI B
(dhinaHcoBIi cdepi.
CIIUCOK JIITEPATYPH
1. The thetransmitted: odim. caiir. URL: https://thetransmitted.com/adlucem/
shho-take-velyka-movna-model-large-language-model-lim/ (mara 3BEPHCHHS:
20.10.2024).
2. Artificialanalysis:  o¢in. caiit. URL: https://artificialanalysis.ai/

leaderboards/models (nara 3sepuenns: 20.10.2024).
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AHAJII3 ICHYIOUHUX HIAXOAIB I METOAIB BUSIBJIEHHS BOTHETIB

I'anycsak Crenan IropoBu4

acIripaHT

JlepaBHu# yHIBEpCUTET 1H(POPMAIIIITHO-KOMYHIKAIIITHIX TEXHOJIOT1H,
VYkpaina

AHoTamisi: L1 cTaTTs mpuUCBAYEeHA aHaNI3y Cy4YacHUX IMIAXOAIB 1 METOJIB
BUSBJICHHSI OOTHETIB - MEPEX 3apa’KeHUX KOMII'IOTEPIB, 1[0 BUKOPUCTOBYIOTHCS IS
3MIMCHEHHS Ki0epaTak.

Po3risitHyTo OCHOBHI THUNM OOTHETIB, iX CTPYKTYypy Ta MPUHIIMIIH
¢yHkuionyBanHda. IIpoaHanmi3oBaHO ICHYIHOYl METOAM BHSBJIEHHS OOTHETIB, IX
nepeBaru Ta HeIOMIKU. 3alpornoHOBaHO KiIacu(iKallilo METOIB BUSIBIICHHS OOTHETIB
Ta OKPECJICHO NMEePCIEKTUBHI HAMPAMKHU JOCTI/HKEHbB Y I1H ramysi.

KuarouoBi cioBa: bortHer, kiOepOe3neka, BUSBICHHS 3arpo3, MEpEeKeBUH

aHaJIiS, MAallTMHHC HaBYaHHS.

Ilocmanoeka npoonemu.

boTHeTH CTaHOBIATH CEplO3HY 3arpo3y Mg KiOepOe3meKd, OCKIIBKH BOHH
MOXYTh OyTM BUKOpPUCTaHl sl mpoBeAeHHS MacmTabuux DDoS-arak,
PO3MOBCIOJDKEHHSI  IIKIJIMBOTO  MPOTPAMHOTO  3a0e3MedyeHHsT Ta  KPaJIiKKH
koHbimeHmiaMX ngaHux [1]. 3a ganumm Cisco, KIUIBKICTh OOTHET-aTak IOPIYHO
3poctae Ha 30% [2].

Merta DOCHDKEHHS - MPOBECTH KOMIUICKCHUHN aHadi3 ICHYIOUHMX IIJIXOMIB 1
METOJ[IB BUSIBJICHHS OOTHETIB JJI1 BU3HAUCHHS iX €(PEKTHMBHOCTI Ta OOMEXKECHb.
3aB1aHHA BKJIIOYAIOTh:

1. BuznaueHHs CTPYKTYpH Ta MPUHIIUITB pOOOTH OOTHETIB.

2. Ornsp ta kinacudikaliisi iCHyFOUMX METO/I1B BUSIBIICHHS OOTHETIB.

3. [NopiBHsAIbHUI aHANI3 €(hEKTUBHOCTI PI3HUX METO/IIB.

4. Bu3HayeHHs MEPCHEKTUBHUX HAMPAMKIB AOCTIIKEHb y cdepl BHUIBICHHS

OOTHETIB.
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Buknao ocnosnozo mamepiany. botHetTn — 1e MeEpexi, 10 CKIATAIOTHCS 3
3apakKeHUX KOMIT'IOTEpiB, TaK 3BaHUX "30MO1", AK1 MiIKOHTPOIbHI 3I0BMUCHHUKY a00
rpymni 3J0BMHUCHHMKIB, SKMX YacTO Ha3uBalTh OoTmactepamu. Lli komm'totepu
MOXXYTh TIepeOyBaTH y BJIACHOCTI IPUBATHUX OCiI0, opraHizalliii abo HaBITh BEITUKHX
KOMIIaHii, aje BIACHUKH MPUCTPOIB 3a3BUYAl HE MiJO3PIOI0TH MPO Te€, M0 iXHI
MAaIIMHU KOHTPOJIIOIOTHCS CTOPOHHIMU oco0aMu. OCHOBHA MeTa OOTHETIB IMOJISTAE B
TOMY, 00 BUKOPHCTOBYBATH PECYPCH 3apaKCHUX KOMIM'IOTEPIB JJII BUKOHAHHS
3JIOYMHHUX i, TaKUX SK KiOepaTaku, po3MOBCIO/KeHHS IIKiaauBoro I13, kpaaikka
0CcOOMCTHX JTaHuX, opranizailis DDoS-arak Ta i HeneranbpHi omepariii [1, €. 50].

TurmoBuii OOTHET CKJIAMA€ThCI 3 KUIBKOX KIIIOYOBUX KOMIIOHEHTIB, SKI
3a0e3neuyoTh HOTo (PYHKITIOHYBAHHS Ta KOOPAMHAIIIIO 3JI0BMUCHUX Miil:

botu (3apaxkeni komm'torepu). boTu € OCHOBHOW0 yacTuHOW OoTHetry. lle
npuCTpoi ab0 KOMIT'IOTEpH, 110 Oyliu 3apakeHl MIKIJJIUBAM MNPOTPaMHUM
3a0€3MeUYeHHSIM 1 MOXKYTh BUKOHYBATH KOMaHJu OoTmacTepa 0e3 BiJloMa BIIACHHUKA.
boTt MOXXyTh BUKOPHUCTOBYBATHCS IS PI3HUX aTakK, TAKUX SK PO3CHIIAHHS CIIaMy,
npoBeaeHHs DDoS-arak, Kpaaikku JaHUX a00 MaHIHT KPUIITOBAIIOT.

Komangno-koutponbhuii cepep (C&C). Leii cepBep 3abe3neuye 3B'sI30K Mik
6oTmactepoMm 1 OoTaMu, HAACWIAIOYM KOMaHAM OoTam 1 30uparoyu pe3yJbTaTu
BUKOHaHUX 3aBlaHb. C&C-cepBep MOXe MaTH KUIbKa PIBHIB 1 MPUXOBYBATHUCS 3a
MPOKCi-cepBepamMu ad0 aHOHIMIZAIIMHUMU MepeXaMu sl YCKIaJHEHHS BUSIBIICHHS.
Y cydyacHux OOTHETaxX YacTO BHKOPUCTOBYIOTHCS JEIEHTPAIi30BaHI CHCTEMH
KOMaHJlyBaHHs, sIK-0T P2P (peer-to-peer), /st 3MEHIIEHHS 3aJIeXKHOCT1 B OZHOTO
cepsepy [2, C. 96].

bormacrep (3moBmucHuk). Ile ocoba abo rpymna 310BMUCHUKIB, IO KOHTPOJTIOE
OOTHET 1 Kepye ¥oro AisbHICTIO. BoTmacTep Hagae komanau yepe3 C&C-cepsep, a
TaKOX MOK€ TpojaBaTth ab0 OpeHAyBaTH OOTHET IHIIMM 3JIOYMHIISIM JJIST PI3HUX
II7IeH, HAMpUKIIaI, A1 Kibepatak abo po3moBCIOHKeHHS IKiymBoro [13.

KoxeH 13 IMX KOMIOHEHTIB BIAIrpae BaXJIUBY poyib y (YHKIIIOHYBaHHI
0OTHETY, J[JO3BOJIAIOYM 3JIOBMHUCHHUKAM KOOpPJMHYBAaTM MacIITa0HI aTaku 1

3aJIMIIATHCS HEITOMIYEHUMHA IIPOTATOM TPHUBAJIOIro 4Hacy.
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TunoBa cTpykTypa OOTHETY BKIIIOYA€E TPU KIFOUOBI KOMIIOHEHTU: KOMaHIHUMN
cepep (Command and Control, C&C), 6oTu-30M01 1 60oT™MacTep. bormacTtep kepye
o6otHerom uyepe3 C&C cepBep, HAJACWIAIOYM 1HCTPYKII [JI1 BUKOHAHHS Ha
3apaX€HUX MPHUCTPOSX. BOTH-30MO1 OTPUMYIOTH I KOMAaHIU Ta BUKOHYIOThH 1X 0e€3
BiJIOMa BJIACHUKIB cucTeM. Haifuacrtime 60TMacTepy BUKOPUCTOBYIOTh Pi3HI 3ac00U
IUTsl puxoByBaHHS cBOiX cepBepiB C&C, Taki sk mudpyBaHHsS KOMYyHIKaIliil, 3MiHa
IP-anpec 1 mepioguuHe OHOBIIEHHS aJTOPUTMIB 3B'A3KY 3 OO0Tamu, 100 YHUKHYTU
BUSBJICHHS. [CHYIOTh Tako P2P-00THeTH, e KokeH 00T MOXe BUKOHYBATH POJIb SIK
KIII€HTa, TaK 1 cepBepa Il mepeaadi KOMaHA MK IHIIMMH O00TaMH, 10 YCKJIaJHIOE
ixHe BusBIeHHA [3, C. 23].

[TpuHIMIM poOOTH OOTHETIB BKIIOUAIOTH 1H(]EKIF0, 3B'130K 13 C&C cepBepom,
BUKOHAHHS KOMaHJa 1 00Xia 3axucty. I[H(eKIis MOYMHAEThCSA 31 3JIOYUHIIS, KU
HAMaraeTbCsi  3apa3uTh  sKOMora Oulplle  KOMMO'foTepiB  mKigIuBuM  [13,
BUKOPUCTOBYIOUM craM, (IIIMHTOBI aTaku, EKCIUIOWTH y BpaziuBomy [I3 abo
comianpHy 1HxeHepito. [licns 3apaxkenns mkiamuse 113 Ha KOMIT'IOTEP1 3B'SI3YETHCS 3
KOMaHJTHUM  CEpBEpOM  JUisl  OTPUMaHHA  IHCTpyKlid.  boTHeT  Moxe
BUKOPHUCTOBYBAaTUCSA  JUIsl  IMHPOKOTO  CHEKTPYy  3aBldaHb,  BKIIFOYAIOYH
KIOEepIIMUTYHCTBO, KPUIITOXKEKIHT 200 BIPOBAKEHHS IIKIJTMBUX MPOTpaM Ha 1HIII
koMmm'totepu. 1I[o6 yHUKHYTHU BUSIBICHHS, OOTHETH BUKOPUCTOBYIOTh TEXHIKH, SIK-OT
nuHaMiyHe OHOBIIeHHs cepBepiB C&C, mmdpyBaHHsS Tpadiky Ta 3acTOCYBaHHS
MPOKCI.

IcHye kinmbka MIAXOIB /10 BUSIBJICHHS OOTHETIB, KOXKEH 3 SKUX Ma€ CBOI
OCOOJIMBOCTI, TIEpEBark Ta HEJAOJIKH. 3arajioM, METOAN BUSBICHHS MOYKHA MOMUTATH
Ha CHUTHATYpHi, TMOBEMIHKOBI Ta TiOpumHi. KokeH 3 IMX MIAXOIIB Ma€ CBOIO
cnenu@iky 3acTOCyBaHHS, IO 3aJCKHTh BiJl THUITy OOTHETY, HOTO CTPYKTYpH Ta
crioco0y B3aemoii 3 C&C cepsepom [9, €.104].

1. Cur"atypHi MeETOAM € HAWUMOMMPEHINIUM TMIIX0JI0M VY KIACHYHUX
AHTUBIPYCHUX Tporpamax. BOHM BUKOPUCTOBYIOTH 0a3y BIIOMHUX CHUTHATYyp
mkigmuBoro 113, mo6 igeHTudikyBatu 3apaxkeHi mpuctpoi. OmgHaK 1eil MeToj Mae

3HAYHI HEAOJIKH, OCKIIbKA €(EeKTHMBHUN Juuie Juis BiioMux OoTHeTiB. CywacHi
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OOTHETH YacTO BUKOPUCTOBYIOTh TE€XHIKM MPUXOBYBAHHS, Takl sK IMU(pPyBaHHS Ta
nosiMop(i3M, 10 3HAYHO YCKJIAJHIOE iX BHSIBJICHHS 3a curHatrypamu. Kpim Toro,
OOTHETH MOXYTh MOCTIHHO 3MIHIOBaTH CBOi CUTHATYpU JJII YHUKHEHHS BUSBIICHHS
[4, c. 80].

2. [loBeneHKOBI METOAM aHAJI3YIOTh MOBEIHKY MPUCTPOIB Y MEPEXK1 3 METOIO
BUSBJICHHS aHOMAJIbHUX MATEepHIB, SIKI MOXXYTh BKa3yBaTH Ha HAsIBHICTb OOTHETY.
Hampukiaza, anoMmansHi 00csTr MepexeBoro Tpadiky adbo HETHUIIOBI Il KOPUCTyBada
Jii MOXKYTh CUTHAJII3yBaTH PO HasSBHICTH 3apakeHHs. Llew miaxiax € eheKTUBHUM Y
BUIIAJIKYy, KOJIU OOTHET BUKOPUCTOBYE HOBI a0 3MiHEHI Bepcii mikigmuBoro 13, ski
HE MOXYTh OYyTHM BHSBIICHI CUTHaTypHUMU Meronamu. [loBeneHKOBHUI aHaui3
JI03BOJISIE BUSABJISITH HAaBITh HEBIJIOMI 3arpo3d, MpPOTE€ BIH MNOTPeOye CKIAJTHOTO
aHaJli3y Ta BEJIMKUX OOYMCIIOBAJILHUX PECYPCIB, 110 MOKE MPU3BECTH JI0 3aTPUMOK Y
BUsABJICHHI [8, C. 231].

3. T'iOpuaHi MeTOAW TOEAHYIOTh CHTHATYpPHI Ta ITOBEIIHKOBI MIAXOMW IS
M1JBUILIEHHS €(PEKTUBHOCTI BUSBIECHHS OOTHETIB. BOHM 103BOJIAIOTH BPAaXOBYBATH SIK
B1JIOM1 CUTHATYpu OOTHETIB, TaK 1 aHOMaJIii B MOBEJIIHII MPUCTPOiB. Takuil miaxiy €
HaOUTbIl €(EeKTUBHUM, OCKUIbKH JO3BOJIIE OXONMUTH IMIUPOKUM CHEKTp 3arpos,
30KpeMa HOBI, paHilie HeBigomi THUIH 00THETIB. OJHAK CKJIAIHICTh peami3allii TaKux
CUCTEM € BUCOKOIO, 1 BOHM MOTPEOYIOTh PETEIbHOT HAAIITYBAHHS Ta MOHITOPUHTY.

Takox BapTO 3a3HAUYUTH METOJAW BUSBJICHHS, 3aCHOBaHI Ha aHami3i
MepexxeBoro Tpadiky. BoHu 3ocepemxeHi Ha aHamizi B3aemonii 6otiB 13 C&C
cepBepaMy Ta IHIIMMUA OoTamMu. [HCTpyMEHTH aHalli3y MEpexeBoro Tpadiky
J03BOJISIFOTH BUSIBJISITH IMI03p1I1 KOMYHIKallli Ta aKTUBHOCTI, MOB'sI3aH1 3 OOTHETAMH.
[Ipore 1mi MeToaM MaloTh CKIAOHICTH Yy BusiBleHHI P2P-OoTHertiB, ski He
BUKOPHUCTOBYIOTH IICHTPaTi30BaHy IHPPACTPYKTYPY.

AHani3 eeKTUBHOCTI METO/1IB BUSBJICHHsI OOTHETIB 0a3y€ThCsl HA iX 31aTHOCTI
3HAXOAUTH 3arpOo3H 3 MIHIMAJIbHOIO KUIBKICTIO XUOHUX CIPAIlbOBYBAaHb 1 3aTPUMOK.
Kosxen meron Mae cBoi CHJIbHI Ta CaOKi CTOPOHH, 1 BUOIP ONTHUMAJIBLHOIO MiAXOIY
3aJIeKUTH BiJl CrIEIM(DIKM KOHKPETHOT MEPEXKI Ta 3arpo3, 3 IKUMH BOHA CTUKAETHCSI.

- CurnatypHi MeToau € €(pEeKTUBHUMHM Jis BUSBIEHHS BIJIOMHUX OOTHETIB.
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BoHu mparioroTh MBUIKO Ta 3 MIHIMATbHUMU OOYMCITIOBAILHUMH BHUTpATaMU, alie
MaloTh 3HA4YHI OOMEXEHHS Y BHUIIAJIKY, KOJIH 3'SABISIOTHCA HOBI BapiaHTH IIKIIJTUBOTO
[13 ab6o 60THETH BUKOPUCTOBYIOThH CKJIaJIHI TEXHIKU NMpUXoByBaHHs. Lli MmeTonu yacTto
MalOTh BHCOKY TOYHICTh MPH HU3bKIM KUIBKOCTI XMOHUX TO3UTHUBIB, ane iXHs
e(EeKTUBHICTh IIBHJIKO 3HIKYETHCA, KOJM CHUTHATYpH OUIBIIE HE aKTyasbHI
[12, c. 119].

- IloBexgenkoBi Metoau € HabaraTo THYYKIIIMMH, OCKIIBKU JO3BOJSIOTH
BUSIBJISITU HOB1 OOTHETH, aHAJII3yI0YM BIAXUIICHHS BiJI HOpMaJIbHOI MOBeAIHKH. [IpoTe
BOHU MOXXYTh CIIPUUYMHSITH BEIMKY KUTbKICTh XMOHUX CHpPallbOBYBaHb, OCOOIHMBO Y
CKIagHUX ab0 [WHAMIYHUX Mepexax, 1€ [OBEIIHKOBI NaTEepHH MOCTIHHO
3MiHIOIOThCS.  KpiM  TOro, TOBEMIHKOBI  METOAM  MOTPEOYIOTh  3HAYHUX
O0OYHUCITIOBAIBHUX PECYPCIB AJIA MOCTIMHOTO MOHITOPUHTY Ta aHali3y Tpadiky.

- ['iOpuaHi MeTonM MOEAHYIOTH NEpEeBard CUTHATYpHOTO Ta MOBEIIHKOBOTO
M1X0/11B, 3a0e3euyroun O1IbI 30alaHCOBaHEe BUSBICHHS 3arpo3. BoHM 103BOJISIOTH
BUSBIIAITU SIK BiJJOMIi, TaK 1 HOBI OOTHETH, a TaKOX 3MEHIIYIOTh KUIBKICTh XMOHUX
MO3UTHBIB 3aBJSIKM BUKOPUCTAHHIO KIUIBKOX PIBHIB aHamizy. ['0JOBHMII HemOmiK
TaKMX METOJIB MOJIArae B iX CKJIAJHOCTI HAJAIITYBaHHS Ta MIATPUMKH, OCKUIBKH
BOHU TOTPeOYIOTh I1HTErpaiii pi3HUX I1HCTPYMEHTIB 1 TMOCTIHHOTO OHOBJICHHS
[6, c. 171].

- Metonu anamizy mepexeBoro Tpadiky € HaA3BHYalHO €(PEKTUBHUMH IS
BUSIBJICHHS AKTUBHHUX OOTHETIB, OCKUILKM BOHHM OpIEHTOBAaHI Ha BHBUYCHHSA
KOMyHIKaliii 00TiB. BoHn n00pe cnpaBisitoTbCA 3 LIEHTPATI30BaHUMU OOTHETaMH,
ajie MalwTh TPYJIHOUIl y BUSIBICHHI P2P-00THETIB, OCKUIBKA TaKl MEpPEXi MaroTh
PO3MOUICHY CTPYKTYPY, IO YCKIAAHIOE BICIIIKOBYBAaHHS KOHKPETHUX B3a€EMO/IIN.

Y cydacHMX yMOBax PO3BUTKY IH(QOpPMalIMHUX TEXHOJOTIM OOTHETH
MIPOJIOBXKYIOTh €BOJIONIOHYBATH, CTAIOUW Jefail CKIAAHINIMMU JJIS BUSBICHHS Ta
HelTpamizauii. Lle Bumarae Big 10CHIITHUKIB MOLIYKY HOBHUX MIIXOIIB 10 OOPOTHOM 3
HUMUA. OJHUM 13 KJIIOYOBUX HANpPSAMKIB € po3poOka mTyyHoro inrenekry (II) ta
MallMHHOTO HABYaHHS A aHami3y BEIUKUX OOCSTIB JaHWUX 1 BUSBICHHS

aHOMAJILHUX MATEPHIB y MOBEAIHII MPUCTPOIB. 3aBASKHU IIMM TEXHOJOT1SIM MOXKIJIUBO
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CTBOPHUTH aJalTUBHI CHUCTEMH BUSBJICHHS, SIKI 3MOXKYTh CaMOCTIHO HaBYaTHUCS Ha
OCHOBI HOBHX 3arpo3 Ta MOCTIHHO BIOCKOHAIOBATUCH.

ABTOMAaTH3aIlil TPOILECIB  aHAT3y MEpPEeXKEeBOro Tpadiky Takox €
MEPCICKTUBHUM HANpsSMKOM. BWBYeHHS OOTHETIB 13 BHUKOPHCTAHHSIM TaKUX
TEXHOJIOT1M, fK TJIMOMHHE HAaBYAaHHS, TO3BOJUTH Kpallle pO3Mi3HaBaTH CKJIaJHI
naTepHU  KOMYHIKAI[ll, 1[0 3aCTOCOBYIOTbCS B cydacHux P2P-0GoTHerax.
ABTOMAaTH30BaH1 1HCTPYMEHTH TAaKOXX MOXYTh JOMOMOTTH 3HU3WTH HABaHTAKCHHS
Ha CUCTEMHMX aJMIHICTPATOPIB Ta 1HXKEHEpIB Oe3MeKH, aBTOMATUYHO BUSBIISAIOUH 1
OJIOKYFOUH ITi103piti akTuBHOCTI [13, €. 700].

JlonaTkoBO, TEPCHEKTUBHUM € BHKOPUCTAHHS OJOKYEHH-TEXHOJOTIN st
3aXMCTY BiJl OOTHETIB, OCKUIbKU OJIOKYEHH MOXe 3a0€3MeUnTH JICICHTPaTi30BaHy Ta
3axXuIIeHy 1HQPAcCTPyKTypy UIsi MOHITOPUHIY Ta BUABICHHS 3arpo3. Hampukian,
Mepeki Ha OCHOBI OJIOKYEMHY MOKYTh B1JICIIIKOBYBATH I1I03P1Li i1 6€3 3aJeKHOCTI
B1JI IIEHTPAJIbHUX CEPBEPIB, IO YCKIAJIHIOE 3aB/IaHHS JIJIs1 O0TMAaCTEPiB.

3 orjsiay Ha HOBITHI 3arpo3d, TaKOK BapTO PO3BUBATH IHCTPYMEHTH IS
BusiBjieHHs: OoTHeTiB y IuTepHetri peueit (IoT). 3 mommpenusm loT-mpucrtpois
OOTHETH, W10 BHUKOPUCTOBYIOTH Il MPHUCTPOi JJIsI CBOIX arak, CTalTh JAeAall
nomupeHimuMu. Po3poOka cremiaii3oBaHuX METOMIB JUIS BHSBICHHS IIK1ITHUBOT
aktTuBHOCTI B [0T € KiIIFO4OoBMM 3aBJaHHSAM JUIS JAOCIIJIHHUKIB, OCKUIBKH Il TTPUCTPOL
MarOTh OOMEXEHI 00UYMCITIOBAJIbHI PecypcH 1 ciiaOki MOKIMBOCTI 3aXHUCTY [5, C. 68].

TakuM  YMHOM, TEPCIEKTUBHI  HANPSIMKUA  JIOCHI/DKEHb  BKIIIOYAIOTh
BukopuctanHs [III Ta mammHHOTO HaBYaHHS, aBTOMAaTH3allil0 aHami3y Tpadiky,
1HTEerpauio OJOKYEilHy, a TaKoX PO3pOOKY CHeliagi30BaHUX METOJIB IS 3aXUCTY
loT-npucTpois.

Yepe3 cBOI MpakTUYHO HEOOMEXKEHI pO3MIpU Ta MOXKIMBOCTI OOTHETU
CKJIQZIAI0Th OJIHY 3 HAWOUIBIN cepilo3HuX 3arpo3 iHdopmariiiHii O6esmneri. HalOimbr
HEOE3MeYHUMH BJIACTUBOCTSIMU OOTHETIB € 3/IaTHICTH AISTH MPUXOBAHO MPOTATOM
TPUBAJIOTO Yacy, iXHI pO3MIPU Ta BaXKICTh IXHBOTO BUSIBICHHS. MEeTOIO aHOT CTaTTI
€ imeHTudikamia 1iei cepiio3Hoi mnpobremu iHGOpPMAIIHOI O€3MeKu, OIIHUTH

J€BICTh OTPUMAHMX PE3YJbTaTIB Ta HaJaTH PEKOMEHAAIlli 1010 1X pallioHaIbLHOTO

149



BUKOpHUCTaHHA. [lepmiuM HEOOX1IHMM KPOKOM Ha HUIAXY 3amoOiraHHs OOTHETaM €
3aMpOBaKEHHST €(PEKTUBHOI TEXHIKM BUSBICHHS y BUIJISAI CHCTEMU BHUSBIICHHS
BTOPTHEHHS, $Ka MOX€ OyTH CTaTUYHOIO (CUTHATYpHOIO) Ta JIUHAMIYHOIO
(TTOBETIHKOBOIO).

[Ticnst BUsBJIEHHS OOTHETY HACTyIHUM KpPOKOM CTa€ BHU3HAYEHHS MUISXIB
3HUIIEHHSA 1HQpPAcTpyKTypu OOTHETa Ta MWOro 3HEIIKO/KeHHs. Haibinb
B)KMBAaHNUMH METOJAMHU € TOPYIIEHHS KaHAaJiB YMPaBIiHHSI Ta TMEPENIKOKaHHS
0oTMacTepoBl y HajcWaHHI KoMmaHj O0oTHeTy. CydacHI METOJM KOHIICHTPYHOTHCS
rOJJOBHUM YWHOM Ha BHSBJICHHI Ta IIBHUAKOMY pearyBaHHI, B TOH dYac K
MPOTHO3YBAHHIO aTak MPHUAUISETHCS TMOPIBHSHO Mano yBaru. l[lepcreKTUBHUM €
iIX11 Ha OCHOBI MapKoBChKHX JaHIroriB [10, C. 48].

BucHoBKH. BOTHETH € CKIAJHUMH MeEpeXamMHu 3apakKeHHX IPHUCTPOIB, SKI
KOHTPOJIIOIOTHCSL 3JIOBMUCHUKAMH JJII BUKOHAHHS PI3HOMAHITHUX WIKIJUTMBUX Jii,
Takux sk DDoS-ataku, po3noBCIofKeHHs IKiaauBoro 113 i kpafixkka naHux. IxHs
CTPYKTYypa BKiItouae 6otmactepi, cepBepu C&C ta 60Tr-30M01. EBOIOLIIS OOTHETIB
pOOUTH 1X CKIJIQJHUMU JIJIsi BUSIBIICHHS Yepe3 BUKOPUCTAHHS TEXHIK MPUXOBYBAHHS,
AK-0T WK(pyBaHHS KOMYHIKalliil Ta BUKopuctanus P2P-apxitekryp.

IcHyroui MeTonu BUABJIECHHS OOTHETIB TOAUISIOTBCS HA CUTHATYpHI,
MOBEIHKOBI Ta riOpuaHi. CUrHaTypHi MEeTOAM €(PEeKTHUBHI JUIsl BUSBJICHHS BIJOMHX
3arpos3, ajge He 3JaTHI pO3Mi3HaBaTh HOBI OOTHETH ab0 OOTHETH 31 CKJIAQTHUMHU
MeTOoJaMH TpuXxoByBaHHs. [loBeneHKOBI MeTonu OUIBII  YHIBEpCAlbHI, —alie
BUMAaramTh OUIBIIMX OOYHMCIIOBAIBHUX PECYpPCIB 1 MOXYTh CHPUYMHATA XHOHI
MO3UTUBH. ['1IOpHUIHI MIAXOAH, IO NOEJHYIOTh CUTHATYpPHI Ta NOBEAIHKOBI ACIEKTH,
3a0€3Meuy0Th Kpaluii piBeHb TOYHOCTI Ta aJJaITUBHOCTI.

CurHatypHi METOAM IIBUIKI Ta TOYHI JUIsI BIJOMHUX 3arpo3, ajie He
CIPABJISIIOTECS 13 HOBUMHU Ta TojiMopbHuMu OoTHeTamu. I[loBeneHKOBI meTonu
3MaTHI BUSIBIISATA HOBI 3arpo3d, IMPOTE€ MalOTh BHINY HWMOBIPHICTh XHUOHUX
cripaniboByBaHb. [10puaHi MeTtoau € HalWeEeKTUBHINIMMHU, OCKUJIBKH BOHH
3a0e3meuyoTh Kpaiie TMOKPUTTS 3arpo3, aje iX peamizamis Ta MATPUMKA €

CKJIQIHUMHU. AHaNI3 MepexeBoro Tpadiky e(eKTUBHUNA JUIsl ILEHTPali30BaHUX
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OOTHETIB, ane ckiaaaHui 11 P2P-60THETIB.

Jlo mepcneKTMBHUX HaAmpsMKiB  OopoThOM 3 OOTHETaMH  HaJeXaTb
BIIPOBA/PKEHHSI IITYYHOT'O 1HTEJIEKTY Ta MAIIMHHOTO HABYAHHS ISl aHAIIZY Tpadiky
Ta  BHUSBJICHHA  aHOMAJiil, BUKOPHCTaHHA  OJOKYEHH-TEXHOJOTIH s
JEIEHTPANII30BaHOTO MOHITOPUHIY Ta 3aXHCTY BiJl aTak, a TaKOX pO3pOOKa HOBUX
METO/IB JUIsI BUSBICHHS OOTHETIB y cepenoBumax loT, mo crae pgenanmi
AKTyaJBHIIINM Yepe3 3pOCTaHHS YKCIIa IHTePHET-3'€ JTHAHUX MPUCTPOIB.

Orxe, mig edeKTUBHOI OOpOTHOM 3 OOTHETaMHU HEOOXIAHO 3aCTOCOBYBATH
OaraTopiBHEBUU MIAXiJ, IO BKIIOYAE TMOEAHAHHS PI3HUX METOJIB BHSIBJICHHS,
BUKOPUCTAHHS 1HHOBAI[IMHUX TEXHOJIOTIA Ta MOCTiiiHE BJOCKOHAJIEHHS METO/IIB

aHaI3y 1 MOHITOPUHTY MEPEK.
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VJIK 621.001.66(035)
METO/I PO3PAXYHKY OCHOBHHUX TAPAMETPIB BIJIIEHTPOBHUX
®PUKIIVMHUX MY®T

Jeui Irop IBanoBu4

IBanoB Aptyp ExyapaoBuu

Croasipuyk Bikropisi BasenTuniBHa

Kopneenko Cresuia CepriiBHa

Buknanadi , BITOKpeMJICHUN CTPYKTYPHHIA M1IPO3ILT
Mexaniko-TexHonoriunuit ¢paxosuii konemx OHTY
M. Oneca, YkpaiHa

Anotanis Cepen BeUKOi pI3HOMAaHITHOCTI MEXaHIYHUX MY(T 0cOOJIMBE MicIe
MOCIAAI0Th BIAUEHTPOBI My(TH, Yy SKUX I@epeaada pyxy MK HamiBMydTaMu
3MIIACHIOETHCS BIAUEHTPOBUMHU CHJIaMU 1Hepuii. 3acTOCyBaHHS B MalllMHaX TaKUX
My(QT MOJerurye iXx KEpyBaHHS, J03BOJSE PO3TaHATH MEXaHI3MH Ta MAIWHU 3
BEJIMKMM MOMEHTOM 1HepIii, 30epiratouu Mpu LbOMY HaJIliHICTh Ta O€3MeKy podoTu
JpKepena pyxy (aCMHXpPOHHI €JEKTPOABUTYHH, ABUTYHH BHYTPILIHBOTO 3TOPSHHS
TOIIO), MABUIILYE TUIABHICTh MyCKY MAIIMHU Ta 1H.

3anpornoHOBaHO METOJ PO3pPaxXyHKy OCHOBHUX IapaMeTpiB sl PO3pOOKHU
KOHCTPYKINi BIAIEHTPOBOT (pUKIiHOT My(pTH 3 BaKEIbHUM TMEPETBOPIOIOYUM
3YCUJIJISI MEXaHI3MOM.

Kurouesi cioBa: Benyuuii Ban, BeJeHH Ball, BIAIEHTpOBa My(dTa, IPyKUHA,

IPY3HK, CUJIA.

Cepen BianeHTpoBUX My(]T ocoOJMBe Miclie 3aiiMaroTh BIAIICHTPOBI My(dTH 3
BOXKUIBHUM TEPETBOPIOIOYMM MexaHi3MoM 3ycuiib. Ha puc. 1 npencraBieHo ojHy 3
MOXJIUBUX cXeM Takoi Myt [1, 2]. B aK0CTI epeTBOPIOIOYOTO MEXaHI3MY 3YCHUIIb,
IO CIIYXHUTh CHCTeMa BaxkeliB 1,2, 110 yTBOPIOIOTh 00€pTaibHI Mapu Mix co0oo 1 3
MPUTUCKHUMU JUCKaMU 3, sK1 3a0e3ledeHl KOJIOJKaMU 3 TOBIIMHOK &, a TaKOXK 3
rpy3ukoM 4. JIMCKM y CBOIO 4Yepry YTBOPIOIOTh MOCTYHAIbHY Tapy 3 MPOBIIHUM

BasioM "a'". Benena namiBMy@dTa 5 KOpPCTKO 3’€HaHA 3 BEJAEHUM BajioM "b" 1 BOHa
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OXOIUTIOE TPHUTHCKHI JUCKM B JlaMETpPaJbHO MPOTWICKHOMY Hampsimi. Taxe
KOHCTPYKTMBHE BUKOHAHHS BEACHOT HamiBMY(TH, BUKIIOYAE BUHUKHEHHS OCHOBHX

3yCHJIb Ha OIIOpHU BaﬂiB, 1o CIIOJIY4arOThCA.

Puc. 1. [IpyHuunoBa cTpyKTypHa cxeMa BiAlleHTPOBOI (ppuKLiiiHOI My TH.

B./2
Sor 3

Bo £ B:

Ymp

Yo

X8

%

MWW

|
WWWLS

lp lo-Teo
2

dyp

Puc. 2. Po3paxyHkoBa cxema BillleHTPOBOI ¢ppukuiitHol Mmyd T

AHani3 ICHYIOYHX JITEpaTypHUX JDKEpel Ha HasIBHICTb PO3PAXyHKIB 1
MPOEKTYBaHb MEPETBOPIOIOYUX BIAIEHTPOBUX (PUKIIHHUX MYyPT 3 BaKUIBHUM
MEXaHI13MOM 3YCHUJIb MOKa3yI0Th, 0 OYb-sIKI METOAM JJIsl 3HAXOJKEHHS] OCHOBHUX
napameTpiB, SIKi HeOOX1IHI JyIst po3p0oOKH My(PTH 1 IX KOHCTPYKIIii, BIICYTHI.

Metoro naHoi pobGoTH € po3poOKa 1HKEHEPHOTO METOYy  PO3PAXyHKY
OCHOBHHMX TMapaMeTpiB My(pTH B TepimieMy HaOTWXKEHHI, 10 JJO3BOJIUTH Y
MOAAIBIIIOMY PO3POOJIATH 11 KOHCTPYKIIIIO.

Ha puc. 2 mpeacraBiieHO pO3paxyHKOBY CXE€MY BIAUEHTPOBOI (DpUKIITHOL
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[Ipyn ckmagaHHI PO3PAaxXyHKOBOI CXEMHU B3STO JO YBaru, IO TPY3UKH 1
NPUTHCKHI KOJIOAKH PYXAIOThCS Y B3a€EMHO MEPIICHIUKYJIIPHUX HAMPAMax, OCKITIbKU
CIJIA 1Hepuii, 0 PO3BHBAIOTHCS TPY3UKAMHU MPOXOASITH Yepe3 IMOJOBKHIO BICH 1
NepHeHIUKYJIApHI 1K, a MPUTUCKHI IUCKU TIEPEMIIIYIOThCS y3I0BXK I11€1 OCl.

Sk BUIIMBA€E 13 CTPYKTYpPHOI 1 PO3paxyHKOBOi cxem (auB. puc. 1,2) nms
PO3pOOKHU KOHCTPYIIii BIAIIEHTPOBOI My(TH, HEOOXiTHO BU3HAYUTHU JiaMeTp BaJiB d ,
O 3’€IHYIOThCA, Cepeanii miamerp mydru d,, noBxuHM |, Baxenis 1,2, maca
IPY3UKIB M a0o iX KUIBKICTH z IIPH 33JaHil Macl, )KOPCTKICTh IIPYKHUH c.

B aKxoCTI BUXIHUX JaHUX O€peMO Taki: MPUBEICHUN MOMEHT 1HEpIIil MAIlIMHU

|,, 9ac t, BMXOJy MAallMHM HAa HOPMAaJbHUH DEXHMM POOOTH, TOOTO 4ac PO3roHY

MPOBIAHOTO Baly, 4YacToTa oOOepTaHHA Bajly n, ab0 HOro KyToBa HIBUJIKICTb
®, =const. OCKUIbKH BIAIEHTPOB1 QPUKIIIHHI My(pTH 3aCTOCOBYIOTHCSI B MalllMHAX 3
BEJIMKMM MOMEHTOM 1HepIli (LeHTpudyru, TOMOT€HI3aTOPH, CENapaTopu TOIIO), TO
BBO)XKAEMO, IO iX MOMEHTH IHEpUIi |, =const. Y MPHUIIYLIEHHI, M0 ®, =CONst,
30BHIIIIHI CUJIM, AKI JIIOTh Ha MAIMHY BIACYTHI, pOOOYMHA MOMEHT ONOPY B TaKUX
MalIMHAX, SIK LEHTPU(]PYTrH, TOMOreHEe3aTOPH, CEMapaToOpy TOLIO, TAKOX (3 BEJIHUKOIO

BIPOTIHICTIO) MOXXHA BB@XaTH CTalol 1 piBHOKO T =const. Tomi KyToBe
MPUCKOPEHHS BefieHOro Baiy (y MeprioMy HaONMKEHH1), MOKHAa BU3HAUWTH 3a

popmynoro e, =/ ~const i MakcuManbHuil 0OEpTalbLHUI MOMEHT, SKHil Jic Ha

t

p
BalM, WO 3’¢AHyroThesa T . =1 ,e+T . UucioBe 3Ha4Y€HHA T, JO3BOJISAE BU3HAYUTH
JiaMeTpu BaJliB, IO CIOJYYarOThCS, 3a BiIOMOIO MeTonukoro [3]. Hiametp duanis
ds, Ha SIKOMY 3aKpIIUIIOIOTHCS BYIIKA TPYXUHA MOXKHA BUOMPATH BHXOISIYH 3
KOHCTPYKTUBHHUX MIPKYBaHb 1 YMOB CKJIQJJaHHSI.
Jlnst 3a0e3mnedeHHss HEOOXIAHUX YMOB TMEPEMIIEHHs TMPUTUCKHUX JHCKIB
Y3JI0OBXK IMO3J0BKHBOI OCI MPOBIJTHOTO BaJly 1 CTBOPEHHS BEJIMKUX 3HAYCHb 3yCHUIIb

NPUTUCKY TPUTUCKHUX TUCKIB, MOYATKOBUU KYT vy, (IMB. pHic. 2) MOBHHEH HAOyBaTH

3HAYCHHS HE OUIbIIe 15"(3(0 3150). Kpim Toro Baxeni nmepeTBOPrOIOYOro MeXaHi3My He
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MOBUHHI BTATYBATHCA B MPsAMY JIiHIIO, OCKUIBKM MPH LbOMY BIACYTHA Iepenava

3yCHJIb Ha IIPUTHCKHI JUCKHM, TOOTO NMOBMHHA BUKOHYBAaTHCS HEPIBHICTH 7y, > 0.

BpaxoBytoun HEMHHYYICTh MPOMIKKIB y KiHEMaTHUYHUX Mapax MEpEeTBOPIOIOYOTO

MeXaHi3My 1 mpyxHi gedopmarii Baxenis 1,2, ciig 0OMEXHUTH 3HAYEHHS KyTa v, B
mexax 15° <y, <3°. 3a ymoBM BHOpaHHX 3HaueHb KYTiB 7v,,Y, Ta BPaxOBYIOUH

PO3paxyHKOBY CX€My (IUB. PUC. 2) 3alUIIEMO

1,008y, + Xa = |,C0SY; (¢D)
3BiACH X, = Iz(cos%p —cosy, ) (2)
]
€ X, - TEpEeMIIIEHH MNPUTUCKHUX JHCKIB Y3JI0BX I03I0BXKHBOI OC1

MIPOBIAHOTO BaIy.
st GesniepepBHOI poOOTH My(PTH TMEpeMIllleHHS X, Mae OyTh Ouibliie
TOBLUIMHU § KOJOJOK, IO 3aKpIIJIEHI HA MPUTHUCKHUX AUCKax, TOOTO Xg >&. [lpm

3a/laHOMYy 3Ha4€HH1 § 3 (2) Ui JOBXKUHU BaXKEIB IMEPETBOPIOIOYOTO MEXaHIZMY

OTPUMAEMO:

S — 3)

- cosy,,, —COsY,

Jnst cepeanboro aiamMmetpy MyhTH 3HaX0IUMO (JIUB. puUC. 2)

d,, =2(S,, —Ry) (4)

ne S, =l,siny,- mapameTp, IO BU3HAYAE IOYATKOBE MOJIOKEHHS Tpy3uka 4.

Ske BummBae 3 puc. 2

d. dy—d;
R, =—24 +1.
0 2 2 i0 .

TyT I,y - DOBXHUHA MPY>KUHU PO3TATYBAaHHS y BUIbHOMY cTaHl. OCKUIBKH KYT
nepeaadi pyxy o, B INEPETBOPIOIOYOMY MEXaHI3MI a, =90—v,, TO ISl PO3PAXYHKY
KOPCTKOCTI TMPYKUHH HEOOXIHO BH3HAYUTH CHIIy TEPTS MIK NPUTUCKHUMHU
IUCKaMH, 110 MOCTYMAaIbHO NEPEMILYIOThCS, 1 BaJIOM.

B icHyrOYMX KOHCTPYKIIiSIX TpPY3UKHA pO3TAIIOBYIOTHCS PIBHOMIPHO 3a
NEepUMETPOM TMPUTUCKHUX JAHUCKIB. OTXKe, LEHTPp Macu MPUTHUCKHUX JUCKIB

3HAXOAMUTHCS Ha 0C1 00epTaHHA MMPoBiAHOrO Baly. Lle o3Hauae, 110 npy>xuHa NOBUHHA
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CTBOPIOBATH 3YCHJUIS JJIsl IOJIOJIAHHS CHJIM TEPTS BiJl Bark MPUTHUCKHUX JHUCKIB.
[TpumycTumo, 110 TOBIIMHA 000/ MPUTUCKHUX JUCKIB JOPIBHIOE TMPHUOIU3HO

TOBIIMHI § MPUTUCKHUX KOJOAOK, a JOBXKHHA MAaTOUYMHU MPUTHCKHHUX JUCKIB |y, HE

mae Oytu MeHme (L5-2)d, [3]. [ BuU3HAUGHHS Macu TPHUTUCKHOTO JHCKa

CKOPUCTAEMOCS HAOIKEHHOI (OPMYIIOI0

2

cp
m =
8 4

og,

Jie g - IPUCKOPEHHS BIILHOTO TaIiHHS.

OcCKinbKM TpPH BUMKHEHOMY JIBUTYHI BIALIGHTPOBA cHUjia 1HEpLii TPY3HKiB
MOCTYIOBO 3MEHILY€EThCS 1 HAa0yBa€e HYJbOBOIO 3HAUYEHHS, TO CHJIa TEPTSI MAaTOYMHU
00 Ban Oyze

F, =GF=m, af ,
ne f - Koe(ULIEHT TEPTSI KOB3aHHS MK BaJIOM 1 MATOYHHOIO.

JI71s1 OTHOTO MEPETBOPIOIOYOr0 MEXaH13MY, CUJIa TEPTS JOPIBHIOE

P

2k, _2mgdf o
YA Zz

JIe z - YKHCIIO MEePETBOPIOIOYNX MEXaHI3MIB. 3 ypaXyBaHHSIM MEPETBOPIOIOYOTO

MEXaHI13My JUIsl 3yCUILJISL IPOTUHY MPY>KUHU OTPUMAEMO

2

: 4m gof
F,, =2F tgy, =1, = =T°p89tgyo =CY e » (5)

1€ ¢ — )KOPCTKICTh MPY>KUHH.

I3 Bupasy (5) [J1s1 )KOPCTKOCTI MPYKUHHU, 3HAXOIUMO

2
°p

7d
c= ogtgy, -
ZY tmax

bepyun no ysaru, 1mo
Yoax = Iz(sinyo —sirrynp) (nuB. puc. 2)
OCTaTOYHO OTPHUMAEMO
. d 2 89

- zlz(siny0 —siny

)tho-

Jlnst BU3HAYEHHST Macu TPY3WKIB POOMMO MPUITYIIEHHS, 10 B MIAPHIPHHUX
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3’€THAHHSAX BAXENIB 3 MPUTHCKHUMHU JTMCKaMH BUHUKAE 30Cepekena cuia N. Tomi

o0epTanpHUIl MOMEHT Ha BeIEHOMY Baly BU3HAUa€EMO 3a (HOPMYII0I0

d . 2T
Tow = IN—=z,3Bimcu N =—"*_ (6)
2 fd,z

Cuiny, sIKy HeOOX1JHO CTBOPIOBATH I'PYy3WKOM Ha IMOYATKY PyXy 3HAXOIUMO 32
dbopmyoro

4Tt
F=2Nmyoz—7a£ﬂ9=F (7)

cp

iH?

ne F, =mw’R, - BiIueHTpoBa cuiia iHepuil.

4TmaxtQYO — (,02 R
fd,,z v

3BiacH

mz = a0V - (8)
fd,w:R,

BukopucroBytoun dopmymu (4),(6),(8) mns 1o0yTKy mz, SKH MU Ha3UBAEMO

XapaKTEPUCTUYHUM YUCJIOM BIALIEHTPOBOT QPUKILIHHOT MyDTH, OTPUMAEMO

Q)B
32 1, " +Tp tgy,

; (9)

T k(@ siny, 1K)

ae k=d, +d, +41 .

3HalOYM XapaKTEpUCTUYHE YHUCJIO BIJLEHTPOBOI (QPUKLIAHOI MypTH Hajami
3a/1ayy MOKHA PO3B’SI3aTH JIBOMA CITIOCOOAMU:

1)  3amatm Macy a00 4YHCIIO TapajelbHO IMPAIOI0YMX IePETBOPIOFOUHNX
MEXaHI3MIB;

2)  BU3HAYUTH Macy Ba)<els.

Crni 3a3Ha4YMTH, 10 YKMCIIO MapaliefIbHO MPAIOI0YUX MEXaHI3MIB z MOBHUHHE
Oytu z>2. JIns auHAMi4HOI PIBHOBAru iX HEOOXIMHO PO3MOIUIMTH PIBHOMIPHO IO
MEPUMETPY KOJIa CEPEIHBOTO JlaMeTPy, TOOTO IEHTPH MAPHIPHHUX 3'€JHAHL BaXKEIIiB
3 MPUTUCKHUMH JTUCKaMU TTOBUHHI 3HAXOAUTHCS HA IIbOMY KOJTi.

3 puc. 2 BUTIKaE, 10 CEPEIHIO LIMPUHY MY()TH, BPaXOBYIOUU TAKOXK IIUPUHY §
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000/1a MPUTHUCKHUX JUCKIB, MOYKHA BU3HAYUTH 3 BUPA3y
B, ~2[S,, +(L5...2)5}
ae S, =1,cosy, - mepuMmerp, O BH3HAYAE KIHIIEBE IOJOKEHHSA IPHUTUCKHOIO

TTUCKaA.
[Tpukman. BuzHauuTtd OCHOBHI MapaMeTpH BIAIEHTPOBOI PpHKIIHHOT MydTH,
MIpH 33JJaHUX HACTYITHUX JTaHHX:
|, =60Hm’, t, =75¢, o, =100c".
Ilicns  BIAMOBIAHMX —OOYMCIEHb oOTpuMyemo: d, =170mm, B, =320mm,
d, =28um, d, =36mm, |, =150mm, z=4 Tomi M, = 0,915kr
BHCHOBOK: OCTAaTO4YHI TE€OMETPUYHI PO3MIPU BIALEHTPOBOI (PPUKIIHHOI

My(QTH MOXHA BIJIKOPUTYBAaTH MICIs ii KOHCTPYIOBaHHS Ha OCHOBI OTpPHUMaHHUX

YHCJIOBHUX 3HAYCHDb.
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IMIYJIbCHUM KOMIIEHCAIIMHUM CTABLIIBATOP HAIIPYTH

Hooei Cepriit CepriiioBu4
Maricrep,
JIBH3 VxxHY

Beryn. EnexktpuuHa eHeprisi € HEBII'€MHOIO YAacCTHHOIO JKHUTTS Cy4acHOI
JIOJTMHU, BHUKOPHUCTOBYETHCS y BCIX cdepax MisUIBHOCTI, 1 Oe3mocepenHpo Oepe
y4acTh Y CTBOPEHHI IHIIMX BUJIIB €HEPrii, TAKMX K MeXaHiyHa 1 TeruioBa. BoHa mae
Oarato crenu(iyHUX BIIACTUBOCTEH, SKI BH3HAYAIOTh 11 SIKICTh. [l HaJEKHOTO
(YHKLIOHYBaHHS €JIEKTPONPHIA/IIB BaXIJIHMBO, 100 MapaMeTpu €IEeKTPUYHOI €Heprii
(dacrota, Hanpyra, (hopma CUTHAITY) epedyBalid y IEBHUX JOMYCTUMUX MEXKaX.

HecTaOunbHICTP Hampyrn MepexXl € OJHIEI0 3 HAWMOIIMPEHIIUX MPUYHH
BUXOAY 3 Jaay enekTpooOnaaHaHHs. Lle Moxe OyTHM CHpUYMHEHO aBapisiMU Ha
IIJICTAHINISAX Ta JIHISIX eJIeKTporepeaay, 3acTapiiiM BUCOKOBOJBTHUM O0IaJHAHHSM
Tolo. BigxwiieHHs Hanmpyrd BiJl HOMIHAJbHHUX 3HAYE€Hb MOXKE MPHU3BOJUTH [0
3HAYHUX BTpAT €Heprii, 3HWKEHHS e(EeKTUBHOCTI pPOOOTH OO0JaJHAHHS, WOro

MeperpiBy 1 HaBITh BUXOAY 3 Jafdy.

CuHycoiganbHa xBuns
1.00}

0.75¢
0.50¢
0.25¢

0.00

Bicb Y

-0.25¢}

—-0.50¢

-0.75¢}

—1.00F} CuHycolgankHa xBuns

0 2 4 6 8 10
Bick X

Puc. 1. CunycoigainbHa XBUJISI HATIPYTH

3 Meroro  3a0e3medeHHS  CTa0UIbHOI  POOOTH  €NeKTPOOOIaTHAHHS
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BHUKOPHUCTOBYIOThCS cTal1mi3aTopu Hanpyru. Ctaliiai3aTopy HApyru — 1€ MpUcTpoi,
SK1 aBTOMaTHUYHO MiATPUMYIOTh 3aJaHUI PIBEHb HANPYTH HA BUXOJ1, HE3aJEKHO Bl
3MIH Hampyrd Ha BXxojAil. BoHM J03BOJIAIOTH 3a0e3meduTH CTaOUIbHE >KUBIICHHS
€JIEKTPOOOIaTHAHHS, 10 € BAXJIMBUM JUIsI HOTO HAAIMHOT 1 TPUBAJIOI eKCILTyaTallli.

IcHye kiIbKa OCHOBHUX THITIB CTa0LI13aTOPIB HAMPYTH, KOKEH 3 IKMX Ma€ CBO1
0COOJIMBOCTI 1 3acTOCYyBaHHs. HalimommpeHimmMy € nmapaMeTpuyHi, KOMIICHCAIllHHI,
(dbepope3oHaHCHI, CTYINEHEBi, EIeKTPOMEXaHIYHI Ta IMITyJIbCHI CTallmizaTopu
Harpyru. KojkeH 3 X TUIIB Ma€ CBOI MEpeBaru 1 HEIOMIKU, K1 CIIiJT BpaxXOBYBaTH
npu BUOOpI cTabinizaTopa Juisi KOHKPETHOTO 3aCTOCYBAHHS.

Meta poboTn

MeToro JaHOTO KypCOBOT'O MPOEKTY € po3