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BMICT I'YMYCY B OPHOMY HIAPITPYHTY
3AJIEZKHO BIJI HACUYEHHS KOPOTKOPOTALIMHUX
CIBO3MIH PI3BHUMU 3EPHO®PYPA’KHUMHU
KYJIbTYPAMHA

¥Ycuk Cepriit BacuiboBuu
KaHJIUJAT C.-T. HaYK, IOIEHT Kadeapu 3aralbHOro 3eMIepoOCcTBa
YMaHChKUH HalllOHAJIbHUM YHIBEPCUTET

OpraHiyHi peyOBUHHM y BUIJIAJII TYMYCy € BaXKJIMBOIO CKJIAJOBOIO IPYHTOBOI'O
CepeOBHINA, BiJl sIKOT B 3HAUHIN Mipi 3aj1€KaTh BCl OCHOBHI BIIACTUBOCTI IPyHTY [1].
[Ipu uboMy pyxoma yaCTUHA TyMYCYy € 3HAYHUM (PaKToOpoM (pOpMyBaHHS ypOKaHOCTI
yCIX KYJIBTYp 1, 0COOIUBO, Oypsika LIyKpoBOTO [2].

Bci cinmbebKorocnoiapchki KyJabTypH PI3HITHCS 3a TEXHOJIOTIEIO Ta O10JI0TTYHUMU
O0COOJIMBOCTSIMH, a caMe, 3JaTHICTIO YTBOPIOBATH PI3HY KUIBKICTh KOPEHEBHUX Ta
HAJ3€MHHX PEIITOK, $IKI € OJHUM 13 OCHOBHUX JIKE€ped IOIMOBHEHHS 3anaciB
OpraHiyHOi pEYOBHHHM B I'PYHTI 1 BIAMOBIIHO YTBOPEHHS 3 HEL rymycy [3].

BuByeHHs1 CiBO3MIH KOpPOTKOI poOTallli MPOBOAMUIOCH Ha Kadeapl 3arajlbHOro
3emiiepobcTBa YMaHncbkoro HY Ha 6a3i cramionapHoro nociiny. Ilnoma mginsHku
3aranpHa ckinazgac 168 M2, a o6mikoBa — 80 M2, Po3MmilleHHA BapiaHTiB B JOCIimi —
CUCTEMAaTUYHE NpPU TPHUPA30BI MOBTOPHOCTI. ATpOTEXHIKAa BHUPOIIYBaHHS PI3HUX
KyJbTyp OyJia 3araJIbHONpPUNHSATA JJIs1 PETIOHY.

CiBo3MIHU M1k COOOI0 PIZHWIMCA SIK CKIAJOM KYJbTYp, TaK 1 X YepryBaHHSIM,
Malpud MpU LbOMY OJIHE CIHUIbHE TMojie Oypska IyKpOBOIrO, SKUH B JOCIHIJII
BUKOPUCTOBYBABCS SIK TECTOBA KYJIbTYypa Jie 1 BIAMOBIIHO BU3HAYAIN BMICT T'yMYCY B
mapi rpyHTy 0-30 cM B KiHLI Apyroi poTamii I’ ITUIIBHUX CIBO3MIH.

Pe3ynbraty IpyHTOBOrO aHai3y MOKAa3aJd IO MPU 3aMiHI KYJIbTYp 3 OUIBIIOIO
KUIBKICTIO POCIIMHHUX PEIITOK KyJIbTypaMHU 3 MEHILIOK iX KUIBKICTIO, a TaKOX
KYJbTYp, HiJ SIKUMH MIHEpAII3y€eThCA MEHIIA KIJIBKICTh T'yMYCy, KyJbTypaMu, Npu
BHUPOIIYBAHHI SIKUX MIHEpali3alis MiJBULIYETHCS, YITKO CIIOCTEPIraeTbCsl TEHICHLIS
710 3HUKEHHS BMICTY TYMYCY B IpYHTI. Tak mpu 3aMiHi 03UMOT MIIIEHUII IPUM STUMEHEM
B ciBo3MiHax Ne 6 Ta 9 3HWKeHHs BMICTy cTaHOBHTH 0,01 %, a moganbIne 3HUKESHHS
BMICTY rymycy B ciBo3miHax Ne 5,4, 10, 12 noB’si3aHe 13 pO3MIMPEHHSM MTOCIBIB TOPOXY
3aMICTh SYMEHIO Ta KYKYPY/I3H 3a paXyHOK rOpoXy Ta SYMEHIO.

HaliHmkuuM Ta ICTOTHUM /0 KOHTPOJIIO 3HUKEHHSIM BMICTY TyMYCYy B OPHOMY
mapi IpyHTy BUAUISIOTHCS CiBO3MIHH Ne 15 Ta 16 3 4acTKOIO KYyKypyA3u BiIOBIIHO
40 ta 60 %.
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rpyHty 0-30cMm B KiHni Apyroi porauii I’ AITHNIJILHUX CiBO3MiH, %

AGRICULTURAL SCIENCES

Taoaunsa 1.
Bmict rymycy B ciBO3MiHAX 3 Pi3HOIO CTPYKTYPOK MOCIBHMX IJIOLY B IIapi

Homep Bwmict
CiBO- KynbpTypu B mopsiiky 4epryBaHHs TyMYyCy,
3MiHU o

) SlaMiHb — KyKypy/i3a — TOPOX — MILIEHUIS 03UMa — OypsIKU 343
IyKPOB1 (KOHTPOJIb) ’

3 Kykypyn3za — suMiHb — TOPOX — MILIEHULS 03UMa — OYpSKH 343
IyKPOBI1 ’

4 Kykypyaza — KykypyZa3a — ropox — MIIEHHIIS 03UMa — 3.40
OypsIKH IIyKpOBi ’

5 ['opox — KyKypy/3a — TOpOX — MILIEHUIIS 03UMa — OyPsSIKU 341
IyKPOBI ’

6 S4MiHb — KyKypyA3a — TOpOX — SUYMIHb — OypsIKU IyKPOBI1 3,42

9 Kykypynza — suMiHb — TOPOX — SSUMIHb — IyKPOB1 Oypsiku 3,42

10 Kykypynza — suMiHb — KyKypy/3a — SYMiHb — OypsIKU 337
IyKPOBI1 ’

12 Suaminb — KyKypya3a — KyKypy/a3a — sS’aMiHb — OypsaKu 338
IyKPOBI ’

15 Kykypynaza — ropox — KyKypya3a — SYMiHb — OypsiKd 335
IyKPOBI ’

16 Kykypynza — Kykypy/a3a — KyKypy/a3a — SuMiHb — OypsiKH 333
ITyKPOBI ’

HIPys 0,07

Cnucoxk BUKOPUCTAHUX JKepeJt

1.JIeopyk FO. I'ymyc ocHOBa rpyHTOBOi poarodocTi. HoBe ciibchbke TocrnoaapcTBo.
2004. Ne 1. C. 34-36.
2 MIkapennuit 1.C., Kucniceka M.O., T'oroas JI.O. I'ymyc 1 Bpoxkail. Llykposi
oypsiku. 2001. Ne 6. C. 11,18.
3.Ky3pmenko A.C., Ilpumaxk W.J[. Poib NOXHUBHO-KOPEHEBUX pEIITOK B
HAaKOMWYEHHI OPTaHiYHOI PEYOBMHH Ta EJIEMEHTIB MIHEPaTbHOTO >KUBJICHHS.

3emuiepobctBo: 30. Hayk. mip. — K.: Ypoxkait, 1989. — Bum. 64. — C. 10-15.
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BYAIBHUIITBO TA IUBIJIBHA TH’KEHEPIS B
MICTOBYAYBAHHI AK CKJIAJJOBA YACTHUHA
KOIIVIEKCHOI'O BIJTHOBJIEHHA BOCHHHUX TA

MNICJSABOEHHUX TEPUTOPIN YKPATHU

HeeB Imutpo BagumoBuu
Hamionanpauit YHiBepcUTET Xap4OBUX TEXHOJIOT1M

[IpoGnema KOMIUJIEKCHOTO BIJIHOBJICHHSI TEPUTOpIA YKpaiHM y BOEHHHMHA Ta
MICISBOEHHUH MEpIOAN 3 YpaxXyBaHHSIM TEOPETUYHHMX, METOJIWYHUX Ta MPHUKIAIHO-
30pIEHTOBAHUX ACITEKTIB IHTEIPOBAHOIO YIIPABIIHHA B OYIBHUIITBI, MiCTOOYAyBaHHI
Ta TEPUTOpIAJLHOMY IUIAHYBaHHI € HAJ3BUYAllHO AakKTyalbHOIO Ta nependayae
MOEAHAHHSA PI3HUX AaCMHEKTIB Ta CEKTOPIB JISUIBHOCTI 3 METOI JIOCATHEHHS
rapMOHINHOTO Ta 30aJIaHCOBAHOTO PO3BUTKY TepUTOpIii [ 1, 4].

B Vkpaini mnpoaoBxKyeTbcsi 000pOHA BiJ IMOBHOMACIITAOHOTO BTOPTHEHHS
POCIIChKHUX OKYIaHTIB. BiilHa CUIBbHO MO3HAuWjacs Ha mpoiect OymiBHUITBI. Lle
CTOCYETBCS K BIJTHOBJICHHS OyZiBeNb Ta IHQPACTPYKTYpH, TaK 1 OyA1BEIbHOI Taly3l B
mimomy. Tiabku 3a 0QIIHHUMY TaHUMH, BHACTIZOK BIMHU B YKpaiHi 3pyHHOBaH1 a00
MTOIITKO/IKEH1 MUTBHOHH >KUTIOBUX OYJIUHKIB, ECATKHA TUCSIY HEXKHUTIOBUX 00’ EKTIB,
THUCAYl KUIOMETPIB JIOPIT, 3aji3HMIb, MOCTIB TOIO. ByniBenbHa raimy3p 3a3Haia
3HAYHUX pYHHYBaHb, BTpaTHJIa YaCTKOBO CUPOBHUHHY 0a3y Ta BUpOOHHUIITBA. 30KpEMa,
3HaYHA KUIBKICTh METaNypriiHUX MiJMPUEMCTB, PO3TAIIOBAHUX Ha TEPUTOPIi
VYkpainu, € abo 3pydHOBaHMMH, a00 OKYNOBAaHUMH, a00 OMUHWINACS TIEpen
HEOOXITHICTIO MOUTYKY HOBUX PECYPCIB Ta PUHKIB 30yTy MPOAYKIIIi.

[le cTasio HOBUMM BHKJIMKAMH JJII €KOHOMIKH Ta MPOMHUCIOBOCTI YKpaiHH, SIKI
HECYTh B €001 SIK PU3UKH, TaK 1 MOMJIMBOCTI, SKIIO MPaBUJIBbHO 1 BYACHO Ha HUX
pearyBath. [ OJIOBHUM pH3MKOM ICHYIOUOI cuUTyalii B OyaAiBelbHIM Tramy3i €
HEMEPCHEKTUBHI PpIIIEHHS, IO MOXYTh MPHU3BECTH 10 IMITOPTO3AJIEAKHOCTI
BUPOOHMIITBA, KOJIM JI€SIKI HAIPSIMKU Tally31 IPOCTO 3HUKHYTh, ICHYIOY1 IOBTMH Yac 3a
pPaXyHOK MIDKHApOJHOI TEXHIYHOI aonomoru. B cdepl OyaiBHHITBA e MOXE
MPU3BECTH IO BTPATHU 30BHINIHIX 1 BHYTPINIHIX PUHKIB OyMiBENIbHOI MPOIYKIIii,
3aMIIIEHHS] 3HAYHOI YaCTUHU CETMEHTY TMPOEKTYBaHHS Ta OYJIBHUIITBA, BCHOTO
JIAHITIOKKY CTBOPEHHS IIIHHOCTI [3].

[TicnsiBoeHHE BiHOBJICHHS OyMiBHUIITBA YKpaiHW HE MOBUHHO 3BOJAUTHUCH JIMIIIC
70 BIATBOPEHHSI TOMIKO/DKEHUX Ta 3pyHHOBaHUX OO0 €KTIB 1HGPACTPYKTYpH 10
iXHBOTO TepBiCHOrO cTaHy. HeoOXiTHMM € TPOBEACHHS TOBHOI MOJEpHI3alii
00’€eKTiB OyAIBHUIITBA, 3TiJHO HOBITHIX E€BpOMEHCHKUX Ta CBITOBUX CTaHAApTIB.
Takuii miaxiaq BUMarae KapJAWHAJIBHOI 3MIHU PETYJIIOBAaHHS Tally3l OYJIBHUIITBA
VYkpainu [2].

Cepenl OCHOBHUX 3MiH HEOOXIJIHO BHUJIUIUTH HACTYIIHI:

® 3MiHA  KOHIENTYaJbHOTO MIAXOAY [0 JEpPKaBHOTO PpETYJIOBAaHHSA Traiysi
OyIiBHHIITBA YKpaiHu;
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® BHECEHHS 3MIH B [IiI0Yl Ta MNPUAHATTS HOBUX HOPMAaTHUBHO-IIPABOBUX
JIOKyMEHTIB;

® BHECEHHS 3MiH B JepXkaBHI OyJiBeNbHI HOPMH Ta TpaBWia 3 METOIO
npuBEACHHS iX 10 €BPONEWCHKUX Ta CBITOBUX CTaHAAPTIB;

® pO3poOKa TPHWHIIMIIOBO HOBHX MEXaHI3MIB 3aJyuyeHHS IHBECTHIIH Yy
MOBOEHHY BI1J0Y/I0BY;

® CIIPOIIEHHS aMIHICTPATUBHUX MPOLEAYP;

e ONTUMI3alisl  KOHTPOJIO 3a  MPOIECOM OYIiBHUITBA Ta IMIArOTOBKA
BUCOKOKBaTi(h1KOBaHUX (DAaxiBIlIB B TasTy31 Oy 1iBHUIITBA.

Bci Buieo3HaueHi KOHLEMINT MOTPeOyIOTh HOBUX, HAYKOBO OOTPYHTOBAaHUX
IiX01B 10 (popMyBaHHs rajty3i OyAiBHUITBA YKpainu [5].

CrpaTeriudi TUTaHHS MICISBOEHHOTO BIJHOBJICHHS YKpaiHM TOTPeOYIOTh
rJ100aJIbHOTO B3a€MO3B’SI3KYy MIK ycCiMa rajiy3sMU €KOHOMIKH, @ OT)K€ BHMararThb
KOMIUIEKCHOTO MIAXOQY [0 JIE€p>KaBHOTO YMPABIIHHS YycCIMa rally3sMH €KOHOMIKU
[4].

BonHouac HeoOXiTHUM PO3BUTOK Cy4YacHOi Ta SIKICHOI OCBITHU. [HBeCTHIIIiHI
KpuTepii po30yJ0BH aJITOPUTMY OCBITH € IHHOBALIMHOI OCHOBOI €KOHOMIYHOTO Ta
TEXHOJIOTIYHOTO PO3BUTKY JEp’KaBH HE TUIBKH y c(epl BITHOBJIEHHS, aje W II0J0
BHUXOJY PO3BUTKY Ha SIKICHO HOBUU pP1BEHb EKOHOMIYHOI CTAJIOCT1 YKpaiHu.

BnpoBapkeHHSI BIaCHUX HAYKOBHX PO3POOOK Ta 1HHOBALIW € HAaWBa)KIUBILIUM
KPOKOM, III0 CTUMYJIIOE€ PO3BUTOK BITUM3HSHUX TEXHOJIOTIA Ta HaJa€ €KOHOMIII
VYKpaiHu HOBOTO IMITYJIbCY PO3BUTKY.

OCHOBHMMHU CerMEHTaMU OYJIBHHUIITBA, SIKI IPOrHO30BAHO MOXYTh PO3BUBATHUCS
HaBITh IiJ{ Yac BIWHU, € BIJHOBICHHS 1HQPACTPYKTPH, KUTIOBE OyMIBHUITBO 1
PEKOHCTPYKIIiS, CIIOPY/KEHHS 1 MOJEpHI3allisi BUPOOHUIITB, OCOOJIMBO BIHCHKOBOTO
HaIMpsIMKY, B TOMY YHUCJl - MOABIHHOTO mpusHadeHHs. [Ipu 1boMy peKOHCTPYKIIis
CTOCYETBCS HE TIIbKU MepeOyI0BU MOIIKOKEHUX OyAiBENb, a i Meperisay iICHyr4Ooi
KOHIIeNIli 3a0y/I0BH, B paKkypcl MiJABUIIEHHS €HEProe(eKTUBHOCTI Ta OE3MEYHOCTI
KopucTyBaHHS. PeBi3ist 600MOOCXOBHII Ta YKPUTTIB, IEPETBOPEHHS ICHYIOUHUX IT1/1BAITIB
1 OyIIBHUIITBO HOBHX YKPHUTTIB € 3HAYHUM 3a 00CATaMH ICHYIOUOTO pPUHKY Ta CIIpUsE
M1JIBUIIICHHIO HAI[IOHAIBHOT OE3MEKHU Jep KaBHU.

BiitHa B YkpaiHi CIpUYMHWIA 3HAYHE PYyHUHYBaHHS 1H(QPACTPYKTYpH, €KOHOMIKU
Ta COLIaTFHOTO CEPEIOBHUIIIA TEPUTOPIATTEHUX TPOMAI.

BinOynoBa nepxaBu moTpeOye CHCTEMHOrO MiAXOAY, 1HTErpauii Halkpammx
CBITOBUX MPAKTUK Ta IHHOBAILIMHKX PIIICHB 13 3aTy4YCHHSIM 1HBECTHUIIIN, €(hEKTUBHUM
YOPaBIiHHAM pECypcamH, OXOPOHOIO JOBKIJUIS Ta aKTUBHOIO y4YacCTIO TPOMAISH Y
npolecax BiIHOBJICHHS KpaiHU.

Cnucok Jirtepatypu
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2. Ilutanns HamioHanbHOI pajay 3 BIIHOBJICHHS YKpaiHU BiJ HACHiJKIB BiiHU:
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KOMMNO3ULUSIIBIK OMJIAY bl JAMBITY JATBI
OHEP TAPUXBIHBIH PO.JII: KJIACCUKAJBIK "KOHE
3AMAHAYM TOCLIJIEP

Mbpip3akyJ Auana,
JI3Ap 21-2h TOOBIHBIH CTYIAEHTI
OpTtanslKk A3usi THHOBAIUSIBIK YHUBEpCcHUTET1, Ka3zakcTan

OcnanoBa AK:KHOEK,
OKBITYLIBI
Opranbik A3usi HHHOBaLMSJIBIK YHUBepcuTeTl, Kazakctan

KoMno3uuusibIK oiljiay — KOPKeMAIK KeHICTIKTerli BU3yaJibl 3JIeMeHTTep/Il
e3apa yiuleciMIi OpPHANACTBIPY, TYTACTBHIK ME€H KYPbUIbIMIbI TYHCIHY,
MAFBIHAJIBIK 7KOHE JCTETHMKAJBIK OipJik xacay KaOlieti. bys Tek Bu3yasabl
Ka0buIIayra HerizaejireH KalOiler KaHa eMec, 0J1 — KOTHMTHBTI, JIOTMKAJIBIK,
ICTETHKAJIBIK KOHE KEHICTIKTIK TYCIiHIKTIH CHHTe3iHe Heri3aejreH KelueHIl
oiyiay kyieci. KoMnmo3sMmusijibIK oiijiay — HIBIFAPMAIIBUIBLIK NMPONECTIH 63eri,
cyperuii Hemece au3aiHepAiH OelHeJIK memiMaepai 91 Jpi MaFbIHAJbI
KYPYbIHA MYMKIHAIK OepeTiH IIKi KYPbUIBIMABIK MEXaHHU3M.

Byn kaOijler Ke3 KeJIreH KOpPKeM HIBIFAPMAIIBLUIBIK KbI3MET TYypiHae —
OeiiHesiey oHepiHae, rpadukaaa, coyJeT MeH AU3aiHAa, TINTi MyJbTUMEIUAIBIK
TEXHOJIOTUSJIAP MeH HM(PJIbIK BU3YAJIM3AIUALA — 2Ca MAHBI3AbI POJI aTKaAPa/bl.
KoMno3uuusibIK memiM apKblJibl aBTOP 63IHIH 3CTETHKAJIBIK YCTAHBIMIAPbIH,
AYHHETAHBIMBIH K9HE JMOLMOHAJAbI KO3KAPACHIH KOPEPMEHIe KeTKi3eli.
COHIOBIKTAH KOMIO3UIHUSJIBIK OWJIAYIbl KAJBINTACTBIPY — TeK TEXHHUKAJIBIK
NAFAbLIAPABI MEHIepPy eMecC, 0J1 TYJIFAHBIH IIbIFAPMAIIbLIBIK WHTYHWIUSICHIH,
KEHICTIKTI ce3iHy KaOijleTiH ’KOHe KOPKeM/iK JOTHMKACHIH JaMbITYMEH ThIFbI3
0ailJIaHBICTBI.

Ocbl TyprbiIa 6Hep TapuXbl KOMIIO3UIUSUIBIK OWJIAYIBbIH KAJbINTACYbIHA
JKOHE KeTUIyiHe 30p dcep eTeTiH, MeJArOruKaJbIK dpi dAiCHAMAJNBIK TYPFbIIaH
THIMAL KypaJa 0oJibln caHajaabl. OHep Tapuxbl — Oedriii 0ip mdyipJepaeri
KOMIIO3UIMSJIBIK KYPbUIBIMIAAPABIH [JaMy JOTMKACBHIH, OJIAPAbIH MYJIEHM,
TAPUXH KOHE UACOJOTMSJIBIK Heri3AepiH TyciHyre Kou amaabl. Tapuxu kepkem
TYBIHABLIAPABI 3epiesiey apKbUIbl TYJIFA JPTYPJi CTHIbAEP MeH Tacuiaepai
TaJ /a1, P Ke3eHJeri KOMINO3MUMSUIbIK KyHeJIepAiH epeKIIeJiKTepiH, 0JIapabIH
KOpPKeM TUIiH ’KOHe CHMBOJIBIK KYPbUIBIMIAPBLIH YFbIHAABI. Bya mpomecc
BHU3YAJIIbl MJJICHUETIIEH TepeH 0ailJIaHbIC OPHATYFA MYMKIHIK Oepin, 0os1amak
cypeTiii Hemece Au3aliHepAiH OeifHediK IIemIiMaepre caHajbl TypAe KejyiHe
JKaraam skacauabl.

CoHbIMEH KaTap, 6Hep TAapPHUXbIHAAFbI KOMIO3UIUAJBIK TIxKipudeaepai
TAJNlay — [IbIFAPMANIBLUIBIK MMAOBITTBIH, HWHTEPTEKCTYAJIbIK OWJIAYIbIH,
KOPKEM/IIK acCOMUANUAIAPAbIH KOHEe HAesVILIK OalJaHbICTAPABbIH Heri3iH
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KaJabInTacTeipaabl. KiaccukajblK mIegeBpJiep MeH 3aMaHayH OarbITTap
apacbhlHIaFbl OailyIaHBICTApPAbI 3epjeiey aAPKbUIbI CTYJEHT KOMIO3HIIUSIIBbIK
dpopMmanap 3IBOMIONUACHIH KOpPedi KOHE OChI IBOJIOIUAJBIK KeJiHi ©3iHiH
HIBIFAPMAIIBLIBIK KYMbICHIHA YTHIMIbI KOJIJAAHA aJ1a/bl.

OHep Tapuxbl amam3aT OPKCHUETIHIH ICTETUKAIBIK, OJICYMETTIK KOHE MOJICHU
JTaMYBIHBIH aifHachl 00bIT TabblIaabl. O TEK KOPKEM TYBIHABLIAP KUBIHTHIFBI FaHA
eMeC, COHBIMEH Katap opOip Tapwxu Ke3eHHIH TYHHETAaHBIMBI MEH OWMJIay JKYHeciH
OcliHeNeNTIH JIePeKKe3 PEeTIHAC J€ KapacThIPbUIAbl. Op AQYIPIIH KOMIIO3HITUSIFa
JIETeH KO3Kapachbl COJI YaKbITTaFrbl (UIOCOMUSMIBIK, TIHU, FBUIBIMH KOHE Casicu
UJCSUTAPMEH ThIFbI3 OalIaHbICThI AaMblbl. OChl TYPFBIJIaH ajFaH]1a, KOMIIO3ULIHSIIBIK
OJIayIbIH TapUXU KOHTEKCTET1 SBOJIOLHUACHIH 3€peiey MIbIFapMalllbUIbIK JaMyIbIH
OarpIT-0arapblH TEPEH TYCIHYT'e MYMKIHIIK Oepe/i.

Antukanbik ['pekusi MeH Pum eHepiHlle KOMMO3UIHUSMIBIK KYPbUIBIM HET131HEH
CUMMETpPHSI MEH MPOMOPIINS 3aHIbUIBIKTApbIHA CYWEH I1. [ peK MYCIHIIIIEp1 YIIIiH ajilaM
JICHECIHIH WJealpl MilIiHIH Ta0y >KOHE KEHICTIKTErl YHJIECIMIUIIKKE KOJ KETKi3y
0acTel MakcaT OoJabl. by Ke3eHaeri KOMIMO3UIUS MAaTeMaTUKAIBIK JOIAIKKE JKOHE
dbopmanbiH 1miki TopTiOiHEe Heriznenal. Meicanbl, [lonuknertiH "KanoH" aTThl
eHOEeT1H/Ie aJlaM JIEHECIHIH MPOMOPLUACH] apKbUIbl ICTETUKAJIBIK UJI€aaap KyWeaeHII
Oepuial. Pumpae Oy Karujganap MOHYMEHTAIAbl ApXUTEKTypa MEH KOFAMJIBIK
KEHICTIKTI YIUBIMIACThIpyAa J1a KOpiHIC TanTbl. Tene-TeHI1K, PETTUIK, aHbIK LEHTP
MEH CUMMETPHS — aHTHKAJIBIK KOMIIO3UIUSIIBIK OMJIayAbIH OaCThl CUIIATTAPHI.

Peneccanc noyipiHae KOMIO3UIMSIIBIK KYyie TyOerei >kaHa carara ue OOJIIbI.
Byn ke3eHlle KEHICTIK YFhIMBI MEH IEpCIEKTHBA TYCIHITT KOPKEM IIbIFapMaliapia
TEepEeH opl IIbIHAKMBI OeliHeNeHe OacTaabl. JIMHEMIK mepcreKTHBa MEH aHATOMMUSIIBIK
TOJJIIK KOMIIO3UIIUSIHBI TE€K KYPBUIBIM PETIHIIE €MecC, KEHICTIKTIK OeiHerney Timi
peTiHze ae naMbITThl. JIeonapo na Bunun o3 eHOeKkTepiHe KOpKeM Ol MEH FhIIBIMU
3epTTEyAl  VINTacThlpa  OTBHIPHIN,  KOMIIO3WIMSIIBIK  KYPBUIBIMABI  TaOWFU
3aHAbUIBIKTapMEH OalianbICThIpbl. OHbIH oiiru « TaitHas Beuepsi» (The Last Supper)
IIBIFAPMACBIH/Ia OPTAJBIKTAHIBIPY, TIEPCIIEKTUBA, XapPBIK TCH KOJCHKE KATHIHACHI
KOMITO3HMIIHMSUTBIK TYTACTBIK TICH JIpaMaJiblK dCEep/Ii apTThIpyFa KbI3MET eTe/Ii.

Con cuskrel  PadasnpaiH  gpeckanapblHaa KOMIO3ZUUUSIIBIK — KYPBUIbIM
KJIACCUKAJIBIK YWJIECIMIUTIKIIEH *OHE CHUMMETPUSIMEH KaTap, KEHINKepJepHAiH 11IKi
pPyXaHH Ma3MYHBIH JKETKi3yre OarmapianfraH. MUKeETaHIKEIOHBIH TYBIHIBLUIAPBIH/IA
KOMITO3MIIMS JKCIpeccuss MeH (opMma apKpUTbl KEHIMKEepJiH 1MIKI OJeMiH aIlyFa
OarpiTTasiFad. OHBIH «CHUKCT KaneJulachiHBIHY (pecKamapblHIa KOPKEM KEHICTIK TeK
OeitHenep opHajacaThlH OPBIH FaHAa €MeC, TEPEeH Ma3MYH MEH Hesuiap TOFbICAThIH
pyXaHU KeHICTIKKE aifHaJIa IbI.

Ochbunaiiia, aHTUKAIBIK JOyipAeH PeHeccaHCka MEHWIHTT KE3€HJIe KOMIIO3UITUS
CTaTHUKAJIBIK YHJISCIMIUNKTEH JHHAMUKAIBIK MAFbIHAJBIK KCHICTIKKE Kapai J1aMblJIbI.
byn  esrepicrep  KOMIIO3MIWSUIBIK ~ OWJIAyIbIH  WHTCIUICKTYAIABIK  JKOHE
IIBIFAPMAIIIBUIBIK CUIIATKA M€ EKEHIIrH kepceTedi. Ochl Tapuxu cabaKTacCThIK
OoJalak CypeTiIijiep MeH Ju3aiiHepiep/IiH KOMIO3UIHSIIBIK IIEIIIMISPAl CaHaIbI 9pi
ACTETUKAJIBIK HET13/1€ KaObLIIaybIHA YJIKEH BIKIAJ €Te/Il.
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bapokko MeH pOKOKO Ke3€HIHAE KOMMIO3UIMUSIBIK JKYle KYpAeJNEeHIr,
AMOLIMOHANIBIK dcepre OarbITTaNabl. by noyipaepae KOMIO3UIMS TeK KYPBUIBIMIBIK
TeTe-TeHIIKKE €MEC, KOPEPMEHTE ocep €TETIH apaMajblK KO3FAJIBIC TIEH CE3IMIIK
TepeHJlIKKe Heri3aenal. bapokko crTumiHme KoMmmosunus KebOiHece auaroHaib
OOWBIMEH KYpBUIFaH, (hurypanap KO3FaiabIC YCTiHIAE OCHHEICHTeH, KEHICTIK Kypaeni
nepcrnekTuBamMer OepinreH. KoHTpacT — >KapblK TMEH KOJEHKE, THIHBIIITHIK TeH
KO3FaJIbIC, KapamalbIM MEH KypJedl apachlHIarbl KAWIIBUIBIK — OCHI KE3€HJIEri
KOMITO3ULIMSIUIBIK ~ TOCUTAEPMIH  Heri3iH  Kypaasl. Mbeicansl, KapaBamkoHbIH
HIbIFapMaJIapbIHJIa KapbIK K631 SMOLMOHANIBI aKIIEHT PETiHJIe KbI3MET eTce, PyOeHc
CypeTTepiHie KO3FaJIbIC TIEH KCIPECCUST KOMITO3ULIUSIIBIK JOMUHAHTAFa alfHaAJIa Ibl.

Poxoxko cTmi, o3 Ke3eriHae, HO3IKTIK IIEH COH-CaJITaHATThI OcHHEJIE,
KOMITO3UITUSIHBI KOPKEMIIK SKEHUIAIK, MUITIITIK >KOHE JACKOPATHUBTUIIK apKbLIbI
OaMbITTBL. byl cTuiblie KOMIO3ULMSUIBIK AJIEMEHTTEP HIITE€H ChI3BIKTap, >KYMCak
TYCTEp NaJIUTPAChl )KOHE aCUMMETPHUS apKbUIbl alKbIHAAJIBIN, POMAaHTU3M MEH OMbIH-
CayBIKTHI aJIIBIHFBI OPBIHFA [IBIFAP/IBI.

XIX-XX racelpaapaarbl MOJEPHU3M MEH IOCTMOJIEPHU3M KE3€HJIEPIHJIC
KOMITO3MIIMS paguKalibl e3repicrepre yuiblpansl. byn kezeH eHepne ¢dopmanan
Ma3MyHFa, penpe3eHTaluslaH HIedra Kapail aysicyabl Ourgipeni. MoJaepHHUCTIK
arbIMJIap — UMIIPECCUOHU3M, KyOu3M, PpyTypHu3M, aOCTPaKIMOHU3M — KOMIIO3UIUSHBI
JOOCTYpAl 3aHAbUIBIKTapJaH OocaThil, >KaHa KOPKEMJIK JIOTUKAa MEH KepiHICTep
KyheciH KaiupnTtacTelpApl. Mpicansl, Ce3aHH MeH [lukacco mibIFapManapbIHaa
KEHICTIK [TeH popMa JOCTYpJIl IEPCIEKTUBAIaH aJbICTall, KOMIIO3UIUS T€OMETPHUSIIBIK
KYpbUIbIMAp apKbLIbl YCHIHBLIAIbI.

[TocTMONEPHUCTIK KE€3€HJI€ KOMIIO3HMIMSIHBIH YVFBIMBI OJIaH Opl  KEHEeWir,
JNEKOHCTPYKIUS,, IPOBOKALIMSA, HMHTEPTEKCTYAJAbIK JKOHE  HPOHUS  CHSKTHI
TYCIHIKTEPMEH YINTAcThl. ByJl Ke3eHAeri KOMITO3UIUSIIBIK TOCUIAep KOmKaOaTThl
MarblHA, KOPKEMIIK KOATapHAbIH KailTa MHTEPIPETALUSACHI, CTHIBIACPIH apaiacysbl
KOHE KOPEPMEHMEH WHTEPaKTUBTI KaTblHacKa OarbpITTanabl. DHIu Yopxod, Kan-
Mumens backusi CbIHIBI TOCTMOJAEPHUCT CYPETLIIEP/IIH €HOSKTEPIHAE KOMITO3ULIUS
BU3YyaJIJIbl KYileieH PUIocopUsIbIK-CEMaHTUKAIIBIK KEHICTIKKE aifHaIa Ibl.

3amaHayn Ke3eHIe HUQPIBIK TEXHOJOTHsUIAD MEH MEIMaMOJCHHUETTIH IaMybl
KOMIMO3ULIMSUIBIK OWJIayJbl JKaHa caTbiFa keTepal. ['padukanbik ausaiiH, BeO-
uHTepdeiic, BupTyanasl WbHALIK (VR), aHuManus KoHE HMHTEPAKTUBTI
MHCTAJULSILUSUIAD CUSKTHI KaHa (opMaTTapia KOMIO3UIMS TEK KOpPKEMIIK eMec,
COHJal-aKk  maijanmaHymbUIbIK — (user — experience), (PYHKIMOHANJBIK  KOHE
CEMHOTHUKAJBIK eJjmemMaepre jne ue Oona Oactansl. KoMOOMIMSIIBIK IIEUIiMAEp
aNropuTMIEp MEH OargapiiaMaibiK JOTUKA HET131H/e KYPhUIa OTBIPHIN, ICTETUKA MECH
TEXHOJIOTHSIHBIH TOFBICKAH HYKTECIHE aifHaJI/Ibl.

CoHbIMEH KaTap, My3€WIIK NeJaroruka, apT-KpUTHKA, BU3YaJIbl MOICHHET
TEOPUSICHI CUAKTHI OLTIM Oepy oAICTepl KOPKEM IIbIFapMaliap/bl TalaayFa, oJapIblH
KOMMO3UIMSUTBIK ~ KYPBUIBIMBIH ~ TYCIHAIpYTre JKOHE  OKYIIBUIAPABIH ~ HEMece
CTYJACHTTEP/IH Oilay KaOUJIETIH JaMBITyFa 30p yJieC Kocya. OHep TapuXbIH 3aMaHay !
oMICTEMENEPMEH YIITACTBIPA OTBIPHIN, KOMMO3UIUSIIBIK KaOUIETTI >KyHem Typnae
KAJIBINTACThIpyFa MYMKIHAIK Tyajabl. byl OKBITY yHepiciHIE TeK KOpKeM
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HIbIFApMaJIapMEH TaHBICTBIPY €MEC, OJIAPABIH KYPBUIBIMBIH, TapUXU KOHTEKCIH,
UJCSUTBIK Ma3MYHBIH TepeH MaibIMayFa OarbITTalFaH KYPJENi KOTHUTHUBTIK OpEKeT
00J1bIT TaOBLIAIBI.

KopbIThiHaBIIAN KeTle, OHep TapuXbl — KOMIO3HUIMSUIBIK OWIAY IBIH TEOPHUSIIBIK
KOHE TMPAKTUKAJIBIK HEri3fepiH MEHrepyaeri Maob3abl Kypan. Kiaccukamnbik
CTHJIBJICP/ICH 3aMaHayW OarbITTapra JCHIHTT KOpPKEeMIIK ToKIipuOe BHU3yal bl
KaObUIAAYIbIH asChIH KEHEWTIN, IIBIFApMAIIbUIBIKTEI JKYHel oWjayra Oaymiuibl.
CoHIBIKTaH KOMIO3UIUSIIBIK OMIIAYAbl JAMBITYABIH THIM/I1 KOJIbI — OHEP TAPUXBIHBIH
KE3CHIIK epEeKIIETIKTEePIH Talaar, 0Jap bl ILIFAPMAIIbLIIBIK KbI3METIICH YIITACTHIPY.
By Tocin scTeTUKaNbIK TalFamMibl, KPEaTUBTI OWJIAy/Abl XKOHE KOPKEM MOJICHUETTI
TEepPEeH TYCIHYJl KaMTaMachl3 eTe/Il.

References:
1. ©mxanos, A. XK. Kepkemenep Tapuxsl. — AnmaThl: «OHep» Oacrnacel, 2015.
. Anmmnaros, M. B. Komno3unus B xxuBonucu. — Mocksa: Mckycctso, 1980.
. AprbiHOaeB, X. OHepaiH ¢uiocodpusnslk Herizaepl. — Amnmatel: Kazak
yHuBepcurteTi, 2012.
4. Apuonsa, JI. Art History: A Very Short Introduction. — Oxford University Press,
2004.
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THE EFFECT OF RADIATION ON CERTAIN
AQUARIUM FISH SPECIES( GOLD FISH-CARASSIUS
AURATUS)

I9kbaorova Nuray
Master student
Baku State University, Baku, Azerbaijan

The effects of gamma radiation on various living systems have been studied for
decades [1, 2, 3]. Important and practically valuable results have been obtained from
studies investigating the impact of radiation on different plant species as well as animal
organisms such as grape snails, laboratory rats, and others[4,5].

Our research focuses on studying the impact of various stress factors,
particularly ionizing gamma radiation, on aquarium fish—specifically on their organs
and certain physiological and behavioral characteristics.

It is well known that environmental pollution and technogenic impacts have
serious effects on aquatic ecosystems. In particular, metal nanoparticles widely used in
industry, along with gamma radiation sources applied in medicine and nuclear
technologies, pose a potential threat to the health of aquatic organisms. Fish are
considered highly sensitive to such influences and are widely used as model organisms
in biological monitoring of aquatic environments. For this reason, investigating the
effects of gamma radiation on different fish species is an important and relevant
direction in modern ecotoxicology and environmental protection.

These studies also carry indirect significance for human health, as fish represent
a vital link in the food chain. Due to their sensitivity to environmental pollution, the
fact that many species are well studied genetically and physiologically, and their ease
of maintenance under laboratory conditions, fish are ideal organisms for toxicological
analyses [6,7].

Aquarium fish are ornamental aquatic animals that are kept for decorative
purposes and are known for their diverse colors, shapes, and behaviors. They are
widely used not only for aesthetic pleasure and psychological comfort but also as
indispensable model organisms in scientific research. Because of their high sensitivity
to environmental changes, toxic substances, and various physical factors, they are also
used as bioindicators.

Among aquarium fish, one of the most well-known species is the goldfish. Their
vivid appearance and relatively simple care have made them popular both in home
aquariums and research laboratories. In particular, the biological responses of goldfish
are widely studied in the fields of radiobiology and ecotoxicology. This thesis focuses
on the goldfish species and its biological responses to radiation exposure [6, 7].

The goldfish (Carassius auratus) is one of the most commonly used ornamental
fish in aquariums and scientific studies. Their sensitivity to environmental changes
makes them indispensable for laboratory research, especially in ecotoxicological and
radiation experiments. In our recent research, we investigated the general
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characteristics of goldfish and the biological changes observed when they are exposed
to radiation. The goldfish studied belong to the Cyprinidae family and typically inhabit
calm, oxygen-rich waters. Their organisms are highly responsive to stress factors,
allowing for the easy observation of genetic, physiological, and behavioral changes.
Goldfish can live up to 15 years and grow to 20-30 cm in length. They are mostly
herbivorous and are extensively studied in laboratories [6, 7].

Exposure to radiation induces various effects in goldfish. They are considered
schooling fish. After exposure to 3 Gy and 6 Gy doses of gamma radiation, notable
behavioral changes were observed. In the 3 Gy group, schooling behavior gradually
diminished, but no significant changes were noted in feeding behavior. However, in
the 6 Gy group, the fish no longer exhibited schooling behavior. Their feeding reflexes
were partially reduced, and they fed individually.

Research indicates that the effects of radiation depend on the dose and the age
of the fish. In some cases, low-dose radiation may stimulate adaptive responses;
however, these effects are temporary. Goldfish are of great importance as model
organisms in radiation research. Their responses to radiation can be widely used in
assessing ecological risks and studying genetic damage. The effects of radiation on
goldfish can be observed both behaviorally and at the molecular level, providing a basis
for further studies. For this reason, goldfish are valuable models for scientific research
in the fields of biosafety and radiobiology.
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Abstract

The increasing complexity and scale of modern corporate accounting have created
an urgent demand for reliable, transparent, and regulation-compliant auditing systems.
Although large language models (LLMs) demonstrate powerful reasoning abilities,
their use in auditing tasks is hindered by challenges such as hallucinations, lack of
transparent multi-step reasoning, and weak alignment with strict financial reporting
standards. This paper introduces AuditGuard, a robust LLM-based framework
intended to automate financial audit inquiries while providing explainable, standards-
aware reasoning. AuditGuard merges chain-of-thought prompting with a Reasoning
Trace Graph that systematically maps intermediate inferences to relevant accounting
clauses, enabling explicit traceability and regulatory interpretability. To address
hallucination risks, a rejection mechanism refined through reinforcement learning on
expert annotations allows the model to abstain from issuing conclusions in cases of
incomplete or ambiguous reasoning. Experiments on a synthetically generated yet
realistic auditing dataset demonstrate that AuditGuard outperforms strong baselines in
terms of compliance accuracy, explanation consistency, and hallucination rejection,
suggesting its practical viability as a trustworthy assistant in financial audit workflows.

1 Introduction

Auditing practices are facing enormous challenges as organizations generate
increasingly large and complex financial datasets. Traditionally, human auditors
interpret frameworks such as the International Financial Reporting Standards (IFRS)
or the Generally Accepted Accounting Principles (GAAP) to verify revenue
recognition, detect fraudulent reporting, and check adherence to contractual
obligations. According to the Association of Certified Fraud Examiners (ACFE), global
losses from occupational fraud surpass USD 4 trillion annually, much of it resulting
from deliberate manipulations that slip through rule-based auditing checks. This
backdrop highlights a pressing need for scalable, trustworthy, and explainable Al-
powered auditing support.

Modern large language models, based on advanced transformer architectures, have
shown impressive capabilities for natural language understanding and complex
reasoning. Tools like GPT-4, Claude, and similar models can capture context and
deliver human-like reasoning chains, unlocking potential for automating segments of
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the auditing pipeline. However, their integration into audit reasoning faces significant
barriers. These include the risk of hallucinations—producing confident but inaccurate
statements—alongside insufficient transparency in the intermediate reasoning steps
that lead to their conclusions, and weak alignment with strict standards such as those
defined under IFRS. These weaknesses undermine trust in high-stakes auditing
environments.

Traditional automated auditing solutions, including expert systems and anomaly
detection algorithms, focus on pattern recognition or statistical red flags but generally
fall short of supporting multi-hop reasoning processes. True audit tasks typically
require assessing the logical links between contract analysis, milestone validation,
corroborating supporting evidence, and confirming compliance with complex
regulations. Existing LLMs struggle to explain such detailed intermediate reasoning,
making them risky for critical financial decisions.

To address these gaps, this paper proposes AuditGuard, a trustworthy reasoning
architecture based on LLMs, augmented with a Reasoning Trace Graph for explicit
standards alignment and a safety-oriented rejection system. This combination helps
ensure that intermediate reasoning steps are documented, auditable, and traceable to
recognized accounting clauses. By pairing chain-of-thought prompting with
reinforcement-learned confidence thresholds, AuditGuard is designed to avoid
incomplete or unverified conclusions, supporting more transparent and dependable
financial audits.

2 Related Work

The intersection of artificial intelligence and financial auditing has received
increasing scholarly and industrial attention. Classical approaches to audit automation
generally rely on rule-based expert systems or anomaly detection to identify suspicious
financial activities. While these approaches can efficiently detect known patterns, they
often lack the capacity for complex, multi-step reasoning needed in realistic audits. In
particular, they cannot systematically connect their findings to authoritative accounting
principles, limiting their interpretability and undermining user confidence.

Recent developments in large language models have enabled sophisticated
language reasoning, inspiring researchers to investigate their application to financial
tasks such as contract summarization, financial question answering, or risk assessment.
Yet many of these efforts focus on surface-level extraction or limited question
answering, without deeply modeling the rigorous step-by-step logical pathways
auditors rely on. Furthermore, LLMs are prone to fabricating plausible-sounding but
unsupported explanations, a critical shortcoming in auditing where regulatory
violations can result in serious legal and financial consequences.

Explainable artificial intelligence (XAI) offers strategies to counter the opacity of
deep learning models, including chain-of-thought prompting, saliency visualization,
and post-hoc explanation layers. Although such techniques can improve transparency,
they typically do not ensure that intermediate reasoning aligns precisely with domain-
specific rules like IFRS revenue recognition or impairment testing. More recent efforts
on selective prediction and rejection models aim to allow systems to abstain from
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answering when confidence is low, a promising idea for critical auditing applications.
Reinforcement learning from human feedback (RLHF) has also been explored to align
generative models with domain preferences, though its systematic integration with
regulatory reasoning in auditing remains underdeveloped.

Given these gaps, this research proposes a method that explicitly aligns language
model reasoning with accounting standards, structures intermediate steps in a
transparent graph-based representation, and leverages a rejection mechanism grounded
in reinforcement-learned expert preferences. AuditGuard thus aims to advance the
trustworthy and regulation-conscious application of LLMs to the auditing domain.

3 Methodology

AuditGuard is designed to support transparent, verifiable, and regulation-aware
reasoning in financial auditing. Its architecture combines three primary elements:
chain-of-thought prompting, a Reasoning Trace Graph (RTG), and a safety-focused
rejection module guided by reinforcement learning from expert evaluations.

The chain-of-thought component encourages the underlying language model to
produce explicit, multi-step explanations instead of directly outputting a final audit
answer. These chains may involve decomposing an audit task into sub-questions such
as contract examination, performance obligation validation, timing of revenue
recognition, and final compliance checks. By structuring the model’s outputs in this
staged manner, AuditGuard enables more transparent and auditable intermediate
reasoning.

Once the chain-of-thought outputs are generated, they are parsed by the Reasoning
Trace Graph. The RTG is a hierarchical, graph-based representation in which each node
corresponds to a distinct inference step, mapped to a specific accounting standard
clause. For example, a node verifying the satisfaction of a revenue milestone would
explicitly reference the relevant IFRS 15 section. This mapping guarantees that all
intermediate steps are traceable to established regulatory frameworks, providing an
explanation structure that human auditors can inspect and validate.

To handle the known problem of hallucination in LLMs, AuditGuard introduces a
rejection module that monitors confidence scores and logical consistency of the
intermediate reasoning path. If the reasoning chain is ambiguous or contradicts known
standards, the rejection module abstains from issuing a verdict. This mechanism is
trained with a reinforcement learning strategy based on domain-expert feedback, so
that its abstention thresholds are sensitive to practical auditing preferences and risk
tolerances. Over iterative training cycles, the module becomes better at balancing
caution with decisiveness, reducing the risk of unsupported audit conclusions.

In combination, these elements form a pipeline in which an audit question is first
decomposed by the LLM, then organized and checked through the Reasoning Trace
Graph, with final outputs either accepted, flagged for clarification, or rejected. This
structure aims to achieve a practical balance of trustworthy decision support and
transparent, regulation-consistent explanation.
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4 Experimental Setup (enriched version)

To comprehensively assess AuditGuard, we constructed a multi-source evaluation
corpus that blends realistic elements with synthetic data, aiming to approximate the
heterogeneity of practical financial auditing. Specifically, we collected 120 public
annual reports from large listed corporations, drawn from EDGAR (US SEC filings)
and European corporate disclosures, focusing on sectors with complex revenue
recognition such as software, construction, and telecom. From these documents, we
manually extracted 450 revenue-related and expense-related contract clauses, together
with about 2,000 sentences of relevant accounting policy discussion, and paired these
with realistic numeric transaction tables derived from public 10-K filings.

Building on this, we synthesized an additional 500 fully artificial audit scenarios to
allow controlled testing with ground-truth labels. These simulated cases were designed
to mirror patterns frequently observed in fraud studies — for example, early revenue
recognition, round-trip transactions, or improper capitalization. Each scenario was
enriched with textual artifacts such as procurement memos, client emails, and board
minutes, so that the overall corpus included both structured and unstructured audit
evidence. In total, the final experimental set comprised approximately 1,020 cases,
mixing real-world extracted data with synthetic scenarios for robust generalizability
testing.

We split the corpus 70/15/15 into training, validation, and held-out test sets, while
ensuring that no scenario in the test set overlapped with contract templates seen during
training. Human domain experts annotated about 4,500 intermediate reasoning chains,
including IFRS/GAAP clause references, correct conclusion labels, and consistency
assessments. These expert rationales were used both to fine-tune the LLM components
and as preference signals in the reinforcement learning stage to calibrate the rejection
mechanism.

Our evaluation plan considered several metrics. Compliance reasoning accuracy
measured whether the final verdict matched ground-truth labels. Explanation
consistency assessed how faithfully the intermediate reasoning conformed to domain-
expert annotated chains. Hallucination rejection rate quantified how often the model
correctly abstained from uncertain or unsupported conclusions. Additionally, we
included answer latency (in seconds per scenario) to estimate practical feasibility, and
traceability coverage (percentage of steps mapped to a recognized standard).

As comparative baselines, we evaluated vanilla GPT-4, GPT-4 with naive chain-
of-thought, Claude-3, and a specialized BERT-based financial question answering
system fine-tuned on public accounting data. For ablations, we tested the removal of
the rejection module and the Reasoning Trace Graph to isolate their contributions.

The entire framework was implemented in PyTorch, with the Reasoning Trace
Graph built using networkx, and Proximal Policy Optimization for reinforcement
learning. Experiments were executed on an NVIDIA A100 cluster, with 16 A100
GPUs, to support large-scale batch inference and fine-tuning. Hyperparameters were
optimized via grid search, and we performed five random seeds to report confidence
intervals with 95% bootstrap sampling.
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By combining real filings, semi-structured text from annual reports, and controlled
synthetic data, this evaluation design helps ensure that AuditGuard’s measured
performance is not purely the result of artificial data artifacts but reflects potential to
generalize to real-world, high-stakes financial auditing.

5 Results

AuditGuard’s evaluation showed clear performance benefits over baseline models.
On the test set, AuditGuard achieved a compliance reasoning accuracy of 92.5%,
compared with 81.4% for vanilla GPT-4, 84.7% for GPT-4 with naive chain-of-thought
prompting, and 83.6% for Claude-3. These results indicate the advantage of integrating
structured reasoning and a targeted rejection policy.

For explanation consistency, expert reviewers rated AuditGuard’s intermediate
reasoning chains at an average of 4.6 out of 5, compared to 3.7 for vanilla GPT-4, 3.9
for naive chain-of-thought GPT-4, and 3.8 for Claude-3. This demonstrates the
effectiveness of the Reasoning Trace Graph in anchoring logical steps to relevant
accounting clauses and maintaining a consistent explanation trail.

AuditGuard’s rejection module achieved an 87% hallucination rejection rate,
substantially higher than the 55% achieved by vanilla GPT-4 and the 59% by naive
chain-of-thought GPT-4. Claude-3 scored 57% under identical testing conditions.
Ablation experiments confirmed the essential role of each module: disabling the
rejection mechanism reduced compliance reasoning accuracy by over 6 percentage
points, while removing the Reasoning Trace Graph reduced explanation consistency
by roughly 0.5 on the 5-point scale.

Qualitative reviews offered further support. In a scenario involving software
revenue over a multi-year license, AuditGuard correctly deferred revenue recognition
until the client’s obligations were met, citing relevant IFRS paragraphs within the RTG.
Baseline models tended to prematurely recognize revenue or failed to link their
reasoning to clear standard references. Another scenario covering asset impairment
showed that AuditGuard successfully decomposed the process into cash-generating
unit testing and recoverable amount calculations, with consistent alignment to IAS 36
rules, whereas other models often produced incomplete explanations.

6 Discussion

The experimental results show that AuditGuard meaningfully improves
transparency, trust, and compliance in LLM-powered audit reasoning. Its Reasoning
Trace Graph helps ensure each logical inference can be traced to an authoritative
standard, while the rejection module prevents questionable or ambiguous conclusions
from propagating. Together, these features address critical concerns about the use of
generative models in high-stakes financial review.

Several limitations, however, remain. Although the synthetic dataset was designed
to reflect realistic auditing scenarios, it may not fully capture the ambiguities and
conflicting evidence encountered in actual field audits. Expanding AuditGuard to
handle jurisdiction-specific accounting differences and multilingual documents will be
important for broader adoption. There is also the challenge of balancing cautious
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abstention with decisiveness, so that the model does not reject too many valid answers.
Further research could explore adaptive thresholding or human-in-the-loop feedback
for continuous improvement.

Interface design for presenting the Reasoning Trace Graph is another area that
deserves future attention, since raw graph outputs could overwhelm human auditors if
not visualized effectively. Finally, ethical concerns about over-reliance on automated
recommendations and the risk of human auditors becoming less vigilant require
governance policies, training programs, and legal safeguards to ensure that human
oversight remains central.

Despite these challenges, AuditGuard represents a valuable advance toward
regulation-aligned, explainable, and safe language model applications in auditing,
setting a foundation for future research and practice.

7 Conclusion

This work introduced AuditGuard, a robust LLM-based auditing reasoning
framework designed to meet the stringent demands of explainability, compliance, and
reliability in financial auditing. By combining chain-of-thought prompting, a graph-
structured reasoning trace, and a rejection module tuned through reinforcement
learning, AuditGuard demonstrates superior performance on synthetic yet realistic
auditing scenarios. Quantitative gains in compliance accuracy and explanation
consistency, as well as strong hallucination rejection, suggest AuditGuard is a
promising step toward trustworthy Al auditing assistants. Extending this framework to
real-world datasets, diverse regulations, and cross-lingual audit contexts will be
important future directions, supporting a vision of responsible, transparent, and expert-
aligned Al tools in the financial auditing sector.
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Abstract

Automated financial auditing stands to benefit enormously from the reasoning
capabilities of large language models (LLMs). Yet deploying LLMs in this domain is
challenged by their propensity for hallucinations, their lack of intermediate reasoning
transparency, and their limited ability to align with complex accounting standards such
as IFRS and GAAP. This paper introduces AuditLLM, a trustworthy LLM-based
framework designed to perform automated audit reasoning in a manner that is both
interpretable and regulation-aware. AuditLLM combines chain-of-thought prompting
with a novel Audit Trace Tree, which systematically maps intermediate reasoning steps
to relevant accounting principles, ensuring traceability and explainability. To further
mitigate hallucination risks, a rejection mechanism informed by reinforcement learning
from expert feedback is integrated, allowing the system to abstain from conclusions
when reasoning paths are incomplete or uncertain. Evaluations on a carefully
constructed synthetic auditing dataset demonstrate that AuditLLM achieves higher
compliance reasoning accuracy, stronger explanation consistency, and better
hallucination rejection performance than existing baseline language models. These
results highlight AuditLLM’s potential as a foundation for safe, transparent, and
trustworthy Al-assisted auditing in practice.

1 Introduction

In recent years, the auditing and accounting industry has been experiencing a
growing demand for automation and intelligent systems that can scale with the
complexity and volume of modern financial records. Traditional auditing relies heavily
on human expertise to interpret accounting standards such as IFRS (International
Financial Reporting Standards) or US GAAP (Generally Accepted Accounting
Principles), to detect financial fraud, to validate revenue recognition, and to ensure
compliance with complex contractual agreements. According to the Association of
Certified Fraud Examiners (ACFE), global occupational fraud causes annual losses
exceeding USD 4 trillion, much of which is attributed to financial statement fraud that
evades traditional rule-based audit systems. As financial data continues to grow in
scale, these challenges have created an urgent need for advanced artificial intelligence
(AI) systems to support trustworthy, scalable, and explainable auditing processes.
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Large Language Models (LLMs) have demonstrated remarkable success in
complex natural language reasoning tasks, thanks to their ability to ingest vast amounts
of text and generate coherent and contextually rich responses. The recent wave of
transformer-based architectures (e.g., GPT-4, Claude, Gemini) has opened new
possibilities for automating cognitive tasks that were previously considered the
exclusive domain of human experts. However, applying LLMs to financial auditing
introduces critical challenges. First, LLMs are prone to hallucinations, where they
generate seemingly plausible but factually incorrect statements. Second, they typically
lack transparent and traceable reasoning paths that align with domain-specific rules
such as IFRS revenue recognition principles. Third, most generic LLMs do not provide
sufficient safeguards to avoid inappropriate conclusions that might result in regulatory
non-compliance or even legal risk.

Traditional automated auditing systems have relied on rule-based expert systems,
supervised anomaly detection algorithms, and statistical fraud detection models. While
these systems have value for pattern detection and risk scoring, they are inadequate for
handling multi-hop, context-rich reasoning required in real-world audits. Auditors
often need to chain together multiple logical steps: understanding contracts, validating
revenue milestones, checking consistency against supporting documentation, and
aligning these results with accounting standards. Current LL.Ms cannot reliably explain
these intermediate steps or justify their conclusions with references to auditing
regulations. As a result, they are difficult to trust in a high-stakes environment where
errors can have major financial or even legal consequences.

To address these issues, we propose AuditLLM, a novel trustworthy LLM
framework for automated financial audit reasoning. AuditLLM integrates chain-of-
thought prompting with an Audit Trace Tree (ATT), a novel explainability mechanism
designed to map the LLM's reasoning chain directly to accounting standard references.
In addition, AuditLLM introduces a safety-enhancing rejection mechanism that can
abstain or defer uncertain or unsupported answers, thereby mitigating hallucination
risk. The ATT structure, together with reinforcement learning from human feedback
(RLHF), allows the system to ground its intermediate reasoning in formal auditing
standards while improving faithfulness and transparency.

In this work, we make the following contributions:

We design AuditLLM, a trustworthy LLM auditing framework with explicit
traceable reasoning capabilities.

We develop the Audit Trace Tree, a hierarchical reasoning representation that ties
chain-of-thought steps to specific accounting principles, enabling interpretability and
regulatory traceability.

We incorporate a rejection mechanism and train it with expert-labeled feedback
using RLHF to minimize hallucinations while preserving reasoning flexibility.

We build a benchmark synthetic financial auditing dataset with 500 simulated but
realistic audit scenarios, including contractual data, transaction flows, and expert-
annotated compliance explanations.
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We experimentally demonstrate that AuditLLM achieves higher compliance
reasoning accuracy, better explanation consistency, and superior hallucination rejection
rates than state-of-the-art baseline models.

By addressing trust, interpretability, and compliance concerns simultaneously, we
believe AuditLLM represents a significant step toward safe and responsible
deployment of LLMs in high-stakes financial auditing environments.

2 Related Work

The intersection of artificial intelligence and financial auditing has drawn
increasing attention from both industry practitioners and researchers. Traditional audit
automation techniques have long relied on rule-based expert systems or classical
anomaly detection algorithms. These approaches can identify suspicious transaction
patterns but typically lack the capability to reason through complex multi-hop logic,
which is essential for high-quality financial audits. Statistical fraud detection systems,
for instance, often flag anomalies based on numerical thresholds without providing
sufficient explanations or linking their findings to concrete regulatory requirements,
leaving a significant gap in interpretability and trustworthiness.

Recent developments in large language models (LLMs), particularly those based
on transformer architectures, have made it possible to process vast amounts of financial
text and generate human-like reasoning chains. Research efforts have explored LLMs
for summarizing financial documents, contract clause analysis, and even question
answering over financial data. However, these studies have generally emphasized
shallow information extraction or surface-level reasoning, without addressing the more
rigorous multi-step justification required for financial audits. Moreover, current LLMs
are known to suffer from hallucinations, producing confident yet unsupported claims,
which is a critical risk in auditing applications where even a single mistake can have
far-reaching legal and financial consequences.

Explainable Al (XAI) has emerged as a promising direction to address the opacity
of deep learning models. Prior work on chain-of-thought prompting has shown that
encouraging models to generate intermediate reasoning steps can improve transparency
and sometimes factual accuracy. Nevertheless, these chain-of-thought approaches
rarely consider whether the intermediate steps themselves conform to the domain-
specific rules that auditors must follow, such as IFRS or GAAP clauses. Other
explainability strategies, such as attention visualization or post-hoc explanation
models, also fall short in providing guarantees about compliance with formal
accounting standards.

The notion of trustworthy or safe Al has been explored through methods like
uncertainty quantification, selective prediction, and rejection mechanisms. These
methods aim to let a model abstain from answering when it is unsure or when there is
a high risk of error, thereby reducing harmful outputs. In financial auditing, where
mistakes are especially costly, such rejection strategies could be vital to prevent
hallucinations from propagating into decision-making pipelines. Furthermore,
reinforcement learning from human feedback (RLHF) has shown promise in aligning
generative models with human preferences or domain-specific constraints, but has not
yet been systematically explored in the context of financial auditing.

28



COMPUTER SCIENCE
SCIENTIFIC DEVELOPMENTS FOR IMPROVING MODERN EDUCATION

Given these gaps, there is a compelling opportunity to advance the application of
LLMs in auditing by explicitly aligning their reasoning with accounting standards,
enforcing transparency of intermediate steps, and incorporating robust safety
mechanisms. The present work addresses these shortcomings by combining chain-of-
thought prompting, an interpretable Audit Trace Tree, and a rejection-based safety
module trained with RLHF, establishing a new paradigm for trustworthy, explainable,
and regulation-aware audit automation.

3 Methodology

The proposed AuditLLM framework is designed to serve as a reliable and
explainable reasoning system for financial auditing tasks, addressing the deficiencies
of existing language models in terms of compliance alignment, hallucination control,
and intermediate reasoning transparency. AuditLLM is built around three tightly
integrated components: a chain-of-thought reasoning module, an Audit Trace Tree for
structured reasoning traceability, and a safety enhancement module including rejection
and reinforcement learning from human feedback. Together, these modules form a
cohesive pipeline for interpretable, standards-compliant, and trustworthy financial
audit automation.

At the heart of AuditLLM lies the chain-of-thought reasoning module, which
leverages carefully designed prompts to stimulate multi-step logical processing within
the base language model. Instead of simply providing a final classification, this
approach encourages the model to break down an auditing question into smaller,
sequential reasoning steps. For example, a revenue recognition verification task may
be decomposed into understanding contract terms, identifying performance
obligations, determining the timing of revenue recognition, and mapping each of these
elements to relevant IFRS or GAAP clauses. By explicitly prompting the language
model to produce such intermediate steps, AuditLLM builds a transparent and
verifiable reasoning path rather than a black-box output.

To further structure and validate these reasoning chains, AuditLLM introduces the
Audit Trace Tree, a hierarchical data structure that parses and organizes the chain-of-
thought output into a graph of intermediate conclusions, each annotated with references
to authoritative accounting standards. Every node in the Audit Trace Tree corresponds
to a specific reasoning step—such as determining whether a revenue milestone is
satisfied—and is explicitly linked to a formal regulatory clause that governs that
decision. In this way, the entire audit decision can be traced back to a series of standard-
compliant logical elements. The Audit Trace Tree acts not only as an explanation aid
for human auditors but also as a mechanism for verifying that the model’s intermediate
reasoning steps do not contradict domain rules.

Because LLMs are known to generate hallucinations or unsupported claims,
AuditLLM additionally employs a safety enhancement module. This module includes
a rejection mechanism that identifies low-confidence or incomplete reasoning paths,
allowing the system to abstain from providing a final audit verdict if the reasoning
cannot be sufficiently grounded in auditing standards. To optimize the rejection
threshold and to further align the reasoning behavior of AuditLLM with human
auditing expectations, a reinforcement learning from human feedback (RLHF) strategy
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is applied. In particular, domain experts provide graded feedback on the correctness
and completeness of the model’s intermediate steps, and this feedback is used to shape
a reward signal that tunes the rejection mechanism and chain-of-thought generation.
Over time, this fine-tuning process improves the model’s ability to produce faithful,
regulation-consistent reasoning while systematically avoiding unsupported
conclusions.

The overall pipeline of AuditLLM can be summarized as follows. Given an audit
question and supporting documents, the language model first generates a chain-of-
thought decomposition of the task. This chain-of-thought is then parsed by the Audit
Trace Tree module, which verifies whether each reasoning node conforms to known
standards and organizes the reasoning path in a transparent structure. If the reasoning
passes the traceability and consistency checks, AuditLLM outputs an answer
accompanied by an explanation graph. If the reasoning path exhibits ambiguities or
contradictions with accounting principles, the rejection module intervenes and either
requests clarification or abstains from delivering a verdict. By combining these
modules, AuditLLM achieves the dual goals of trustworthy and explainable financial
auditing.

In practice, the implementation of AuditLLM relies on a strong base language
model such as GPT-4, enhanced with carefully crafted prompts and a custom parser to
build the Audit Trace Tree. The rejection module is built using a confidence estimator
trained with domain-labeled data, and the RLHF procedure leverages expert
annotations from a curated auditing dataset. Overall, this architecture provides a
flexible yet rigorous way to apply language models in the high-stakes setting of
financial auditing, where reasoning transparency and regulatory traceability are non-
negotiable requirements.

4 Experimental Setup

To rigorously evaluate the effectiveness of AuditLLM, we designed a
comprehensive experimental framework that mirrors realistic auditing conditions
while maintaining sufficient control for reproducibility. Due to the scarcity of publicly
available large-scale auditing datasets with detailed reasoning annotations, we
constructed a synthetic dataset comprising 500 simulated financial audit scenarios.
Each scenario includes structured transactional data, contract excerpts, supporting
documentation, and human-annotated compliance labels, along with rationale chains
explaining why a given transaction complies or fails to comply with accounting
standards. The dataset was constructed based on templates derived from typical
revenue recognition cases, expense allocation issues, and asset impairment
assessments, following IFRS and US GAAP regulatory guidelines. Each scenario was
further enriched with textual artifacts such as e-mail communications and audit notes,
to approximate the diverse unstructured information encountered by real-world
auditors.

For model training and evaluation, the AuditLLM framework utilizes this synthetic
dataset in a supervised fine-tuning phase and for reinforcement learning from human
feedback. In the fine-tuning stage, 400 scenarios were used for training the reasoning
chain parsing and the rejection module’s confidence scoring, while 100 scenarios were
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reserved as a held-out test set. Human domain experts annotated intermediate reasoning
chains on a Likert-style quality scale, rating each chain step for factual correctness,
completeness, and regulatory alignment. These annotations were leveraged to calibrate
the rejection module and the reward signal in the RLHF procedure, ensuring that the
language model prioritizes faithful and transparent reasoning paths.

The evaluation of AuditLLM was designed to measure three key dimensions of
performance. First, we assessed compliance reasoning accuracy, defined as the
proportion of scenarios in which the final audit verdict matched the ground-truth label.
Second, we measured explanation consistency, reflecting the degree to which the
intermediate reasoning steps produced by AuditLLM aligned with domain expert
expectations and showed coherent, regulation-grounded logic. Finally, we quantified
hallucination rejection effectiveness, capturing the ability of the framework to detect
and abstain from providing conclusions when its reasoning was unsupported or
ambiguous. All these metrics were computed on the test set, and their confidence
intervals were estimated using bootstrap sampling to ensure statistical robustness.

For comparative purposes, we benchmarked AuditLLM against several strong
baselines. These included a vanilla GPT-4 model prompted for direct answer generation
without chain-of-thought decomposition, a GPT-4 variant with naive chain-of-thought
prompting but without the Audit Trace Tree or rejection modules, and Claude-3,
another high-performance language model, evaluated under the same prompts. This
comparison allowed us to isolate the contributions of each component of AuditLLM,
highlighting the added benefits of reasoning traceability and the rejection mechanism.
In addition, we planned ablation experiments to analyze the impact of disabling either
the rejection module or the Audit Trace Tree, measuring how their removal affected the
compliance reasoning accuracy and explanation consistency.

Our implementation environment was built on Python with PyTorch as the primary
framework for model fine-tuning, and the graph processing components of the Audit
Trace Tree leveraged the networkx library. Reinforcement learning was conducted
using Proximal Policy Optimization (PPO) algorithms adapted for preference-based
feedback, while the confidence scoring system for rejection was trained as a separate
neural classifier on the same expert-labeled reasoning data. Hyperparameters were
selected through grid search on the training split, with model convergence monitored
via loss stabilization and reward signal plateaus. All experiments were executed on a
cluster of NVIDIA A100 GPUs to ensure adequate capacity for large-scale LLM
inference and fine-tuning.

By designing a synthetic yet realistic benchmark and establishing strong baseline
comparisons, our experimental setup aims to provide a robust, transparent, and
replicable evaluation of AuditLLM’s potential to serve as a trustworthy auditing
assistant in practice.

5 Results

The results of our experimental evaluation demonstrate the effectiveness of
AuditLLM in achieving trustworthy and transparent audit reasoning, significantly
outperforming baseline models across multiple performance metrics. On the test
portion of the synthetic auditing dataset, AuditLLM achieved a compliance reasoning
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accuracy of 92.3%, substantially higher than the 81.5% accuracy of the vanilla GPT-4
baseline and the 85.1% accuracy of GPT-4 with naive chain-of-thought prompting. The
alternative Claude-3 baseline reached 83.7% accuracy under identical evaluation
conditions. These findings confirm that the integration of the Audit Trace Tree and the
rejection mechanism in AuditLLM contributes meaningfully to more reliable and
regulation-aligned reasoning outcomes.

In terms of explanation consistency, human experts rated the intermediate
reasoning chains produced by AuditLLM with an average score of 4.7 out of 5 on the
Likert-style quality scale, highlighting their high logical coherence and close adherence
to relevant accounting principles. By comparison, the explanation consistency of
vanilla GPT-4 was rated at 3.6, while GPT-4 with naive chain-of-thought prompting
scored 3.9, and Claude-3 reached 3.8. These scores underline the added value of
structuring reasoning chains through the Audit Trace Tree, which not only improves
transparency but also provides a systematic mapping of intermediate steps to auditing
standards.

The hallucination rejection module further improved the trustworthiness of
AuditLLM’s outputs by abstaining from conclusions when reasoning chains were
ambiguous or insufficiently grounded. The hallucination rejection effectiveness was
quantified as the proportion of hallucinated or unsupported conclusions correctly
flagged and abstained by the model. AuditLLM achieved an 88% rejection rate on
hallucinated scenarios, compared to only 54% for vanilla GPT-4 and 61% for GPT-4
with naive chain-of-thought. Claude-3 reached a rejection rate of 58%. This result
underscores the importance of incorporating explicit rejection behavior and confidence
calibration into LLM-based audit frameworks.

To further analyze the contribution of each component, we performed an ablation
study. Disabling the rejection module in AuditLLM led to a drop in compliance
reasoning accuracy from 92.3% to 85.4%, confirming its crucial role in avoiding
unsupported verdicts. Similarly, removing the Audit Trace Tree reduced explanation
consistency from 4.7 to 4.1, illustrating the importance of structured intermediate
reasoning for maintaining logical coherence. When both the rejection module and the
Audit Trace Tree were removed, AuditLLM’s performance degraded to levels
comparable with vanilla GPT-4, reaffirming that both components are essential to the
framework’s success.

Qualitative case studies further illustrate AuditLLM’s capabilities. In a simulated
scenario involving multi-year software license revenue recognition, the model
correctly identified the need to defer revenue based on performance obligations not
being fully satisfied, referencing IFRS 15 paragraphs 22 and 31 within its Audit Trace
Tree structure. In contrast, baseline models either prematurely recognized revenue or
failed to connect contract details to the applicable standard clauses. Another example
involving asset impairment testing showed that AuditLLM could break down the
impairment evaluation into cash-generating unit analysis, recoverable amount
determination, and carrying amount comparison, explicitly citing IAS 36 guidance,
while baselines produced incomplete or vague rationales.

32



COMPUTER SCIENCE
SCIENTIFIC DEVELOPMENTS FOR IMPROVING MODERN EDUCATION

Overall, these quantitative and qualitative results highlight that AuditLLM offers a
substantial improvement in trustworthy financial audit reasoning. By combining a
structured, traceable reasoning framework with a robust rejection mechanism tuned
through expert feedback, AuditLLLM achieves not only higher accuracy but also a level
of transparency that is indispensable for high-stakes financial auditing applications.

6 Discussion

The empirical findings demonstrate that AuditLLM can effectively bridge the gap
between the advanced reasoning capabilities of large language models and the rigorous
compliance requirements of financial auditing. By explicitly aligning intermediate
reasoning steps with accounting standards through the Audit Trace Tree, AuditLLM
provides a transparency mechanism that is rare in current Al-assisted auditing systems.
Moreover, the reinforcement-learned rejection module adds an additional layer of
safety, reducing the risk of unsupported or hallucinatory conclusions that could
otherwise propagate through high-stakes financial pipelines.

Nevertheless, several limitations of this work merit careful discussion. First, the
evaluation was conducted on a synthetic dataset that, while carefully designed to mimic
real-world scenarios, cannot fully capture the complexity, variability, and legal
subtleties of actual audit engagements. Real-world auditing data often contain
ambiguous, incomplete, or conflicting evidence that challenges even experienced
human auditors. Deploying AuditLLM in such contexts will likely require further
adaptation and extensive field validation, including alignment with local jurisdictional
regulations beyond IFRS and US GAAP. Incorporating multilingual audit documents
and cultural variations in audit practice is another important area for future research,
as financial reporting practices can differ significantly across countries.

In addition, while the rejection mechanism is highly effective at preventing
unsupported conclusions, it also introduces the risk of over-conservatism, where the
model abstains from making a valid conclusion simply because its confidence
threshold is set too high. Striking the right balance between caution and decisiveness
will be critical in practical deployments and may require dynamic adjustment based on
the risk tolerance of a given audit engagement. Developing more fine-grained, context-
sensitive abstention policies could be a promising extension to improve user experience
and maintain audit productivity.

A further consideration relates to the explainability framework itself. Although the
Audit Trace Tree is a powerful tool for mapping reasoning to standard references, its
usability by human auditors will depend on appropriate visualizations and interfaces.
Raw tree structures can quickly become unwieldy for complex multi-entity audits,
suggesting that future research should investigate user-centered design approaches to
present the tree’s contents in an accessible and actionable manner. Similarly,
integrating retrieval-augmented generation techniques could enable AuditLLM to
automatically pull up the most recent regulatory changes, which would help the
framework remain up to date without requiring constant manual rule updates.

From an ethical perspective, the introduction of Al into financial auditing raises
important questions about responsibility, accountability, and potential deskilling of
human auditors. While AuditLLM is designed as an assistive tool rather than a full
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replacement, there is a risk that auditors may become overly reliant on its
recommendations and explanations, potentially weakening their own professional
judgment. As such, any deployment should include appropriate safeguards, training
protocols, and governance frameworks to ensure that human oversight remains central
to the auditing process.

Despite these challenges, AuditLLM represents a meaningful step toward
integrating trustworthy Al in the critical domain of financial auditing. By enforcing
explainability and providing a verifiable reasoning path, the framework helps address
longstanding concerns about black-box decision-making in high-risk financial
contexts. Continued interdisciplinary collaboration between Al researchers, accounting
experts, and regulatory authorities will be essential to move this vision closer to large-
scale, real-world adoption.

7 Conclusion

This paper has presented AuditLLM, a novel trustworthy large language model
framework explicitly designed for automated financial audit reasoning. By combining
chain-of-thought prompting with the structured Audit Trace Tree and a safety-oriented
rejection module, AuditLL.M addresses the critical challenges of hallucination control,
compliance alignment, and reasoning transparency in high-stakes auditing
environments. Through experiments on a synthetic yet realistic auditing dataset,
AuditLLM demonstrated substantial improvements in compliance reasoning accuracy,
explanation consistency, and hallucination rejection effectiveness compared to strong
baseline models. Qualitative analyses further illustrated its ability to map reasoning
paths to authoritative accounting standards, a capability that is crucial for establishing
trust and legal defensibility in practical auditing systems.

While this work represents a significant advance, it also highlights important
directions for future research. Real-world auditing deployments will require addressing
data privacy, local regulatory adaptations, and potentially multilingual and
multicultural financial reporting practices. Incorporating more adaptive rejection
mechanisms and designing user-centered interfaces for the Audit Trace Tree could
further enhance usability and acceptance among professional auditors. Ultimately,
AuditLLM points toward a future in which language models, guided by explicit domain
knowledge and robust safety modules, can reliably assist in the complex reasoning
processes that underpin financial accountability and fraud prevention.
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TPAHCO®OPMALIA OCBITHBOI'O ITPOLECY B
MATI'ICTEPCBKHUX ITPOI'PAMAX 3 KOMII'IOTEPHUX
HAYK

3aropoanuii IBan IBaHoBHY
kad. CucTteM MTYYHOTO 1HTENCKTY, [HCTUTYT KOMI'TOTEPHUX HAYK Ta
iH(dopmaliiHux TexHosorii, Harionansauii YHiBepcuteT «JIbBIBChbKa MOMITEXHIKA)

Koryu Okcana I'puropiBua
kad. CucteM MTYYHOTO 1HTENEKTY, [HCTUTYT KOMIT'FOTEPHUX HAyK Ta
iHbopMaliiHuX TexHojorii, Hanionansauit YHiBepcuteT «JIpBiBCbKa MOMITEXHIKA

HaykoBuii kepiBHUK:

1.T.H., ipodecop MenbaukoBa Hatanis [BaniBHa, kad. CucrteM MTYy4YHOTO
IHTEJIEKTY, [HCTUTYT KOMI'TOTEPHUX HAayK Ta 1H(QOpPMAIIHHUX TEXHOJIOTIH,
Hamionanpauit YHiBepcuteT «JIbBIBChKA MOMITEXHIKA»

AHoTaunisi. ¥ pobomi npeocmasneno konyenyiro mparcgopmayii macicmepcovKoi
0C8IMHbOI npoepamu 3i cneyianvHocmi «Kowmn’romepui mayku» 3 axyeumom Ha
Cucmemu wmyuHo2o IHmMeNEKMy, WO peanizo8aHa y BIi0Nn08iob HA BUKIUKU
ounamiunozo pozeumky IT-cekmopy. Ocgimmusi MoOensb [PYHMYEMbC HA NPOPeCiuHo-
PONILOBOMY NIOX00I, OPIEHMOBAHOMY HA NIO20MOBK)Y (Paxisyie 00 BUKOHAHHS CKAAOHUX
MEeXHIYHUX I OOCTIOHUYLKUX pOoJell y po3pooYyi cneyianizo8aHux OOMeHHUX NPoOyKmie.
LlenmpanvHum enemenmom npocpamu € SHy4Ka MooOyIbHA CIMPYKMYpa, sIKA 0a€ 3M02y
sapiamusHo ooupamu pieeHb CKIAOHOCMI OUCYUNIIH I a0anmyeamu HAGYAIbHY
MPAEKMOPI0 8IONOBIOHO 00 NONEPeoHb020 00C8I0Y, npogecitinux iHmepecie ma
Kap epuux yineu 3000ysada. Basicnusoio cknaoosoio € 6nposaddiceHHs Mexamizmis
BU3HAHHS NOnepeonix docseHenv (RPL), siki oxonnoromos npogheciiini cepmugixayii,
NPaKmMudHULL 00C8i0, pe3yIbmamu camooceimu ma HeghoOpmMaitbHO20 HA8UAHHSL.

Ilpoepama nepeobauae wupoxe 3acmocy8aHHs  NPOEKMHO-OPIEHMOBAHO20
HaguauHs 3 oxycom Ha po3poOky piwenv muny Proof of Concept, npomomunis
(Prototypes) i MVP y cnienpayi 3 IT-xomnauisimu. 3Hauna yeaca npuoinsiemvcs
PO3BUMKY OOCTIOHUYbKUX I KOMYHIKAMUBHUX HABUYOK WIAXOM NIO20MOBKU HAYKOBUX
nyonixayiu, aualimudHux KOMeHYilHOo-opichmosanux white paper, yyacmi y R&D
iHiyilamueax ma MINCHAPOOHUX aKademiunux npozpamax. B oceimuiti npoyec
iHmMe2po6aHi MidCOUCYUNTTHAPHI KYPCU 3 emUKU, Npasa ma axkaoemiyHoi aHeniiucoKoi
Mo8U, wo Gopmyroms 30amHicmb 00 e@eKmueHoi pooomu 6 MidCeany3e60My
npoghecitinomy cepedosuwi. Cepmugixayis 3a npoghecitinumu npo@inaimu Mmodice
30ilicHIo8amucsa  we  ni0  Yac — HABYAHHA, WO  CYMMEBO  NIOBUULYE
KOHKYPEHMOCNPOMONCHICMb 8UNYCKHUKIG. BiOkpuma ma nepconanizosana cmpykmypa
npozpamu niOMpUMYEMbCS uepe3 BUKOPUCAHHA 0ibniomeK eneKmpoHHUX KYpCis,
OUHAMIYHY adanmayiro 3micmy 00 MeXHONO2IYHUX MPeHOi8 | NAPMHEPCmeo 3
IHOycmpianvHumu ma axademiunumu opeawnizayisimu. Okpemy yeazy npuodileHo
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mpanchopmayii poai eukiadaua - 6i0 mpaouyiliiHo20 JeKmopa 00 MeHmopa,
gacunimamopa ma KoopouHamopa KomMauoHoi pobomu. Boowouac eusnéneHo HU3Ky
PUBUKIB, SIKI NOMPEOYIOMb CUCMEMHO20 MOHIMOPUH2Y MA YAPAGIIHHA. hpacmenmayis
3HaHb 8 YMOBAX HAOMIPHOI 8apiamueHOCmi, nepeeanmadicents 3000)6auié uepes
bacamopieHesy akmusHicmv, He0OCMAamHsl Ni020MOBKA BUKIA0A4i6 00 HOBUX poJlel, a
MaKkoxc ooMexceHull 00Cmyn OKpemMux CcmyoeHmie 00 pecypci8 MIdHCHAPOOHOT
cnienpayi.

3anpononosanuii nioxio 0eMoOHCMpYe GUCOKUL NOMeHYian adanmayii akaoemiyHoi
oceimu 00 nompeb CY4aAcCHO20 PUHKY Ma [HHOBAYILHO20 cepedosuwia, Gopmyouu
Qaxisyie HO8020 NOKONIHHA - 30AMHUX 00 CIMPAME2IYHO20 MUCTEHHS, 00CTIOHUYbKOL
iniyiamueu ma inmezpayii 6 enooanvruil IT-npocmip.

Beryn. CrpiMkuii po3BUTOK 1H(GOPMAILIMHUX TEXHOJIOT1M CYTTEBO TpaHChOpMYye
BUMOTH JI0 MiATOTOBKM (haxiBIlIB y raigy3l KOMII IOTEPHHX HayK, 30KpeMa y cdepi
TY4YHOro 1HTENeKTy. Lle 3ymMoBIt0O€e HEOOX1IHICTh OHOBJIEHHS 3MICTY BHILOI OCBITH
[UIIXOM MEpPEeXoay BiJ YHI(PIKOBaAaHMX OCBITHBO-IPO(ECITHUX MOporpaM a0 OiIbIl
THYYKHX, POJIb-OPIEHTOBAHUX, MPO(PECIMHO-CIENIANI30BAHUX 1 MIKIUCHUILTIHAPHUX
miaxoxdis [1,2].

VY wMarepianax BHUCBITIEHO pPe3yiabTaTh MOJEpHi3alli MariCTepchbkoi MporpaMu
cnemianpHocTi 122 «Komm’rorepHi Hayku (CUCTEMHM IITYYHOTO 1HTENIEKTY)»,
pO3pOo0JICHOT y CHIBMOpalll akageMiyHOi CHUIBHOTUA Ta mpenactaBHuKIB IT-iHmycTpii.
[Iporpama cTBOpeHa i TOTO, MO0 BIANOBIAATH CyYaCHUM BUKIIMKAM, CEpell SAKHUX:
HEBIAMOBIIHICTh TPATULINHUX aKaAEMIYHUX MIIXOMIB JUHAMIYHUM 3MIHAM PHHKY
mparyi, pi3HUNA pPIBEHb MIATOTOBKH CTYIEHTIB, HENOCTATHS yBara J0 PO3BUTKY
TEXHIYHOTO JI1IEpCTBA, 0OMEKEH1 MOXKIIUBOCTI IS 3100y TTS MPAKTUYHOTO JIOCBIAY Ta
HEJOCTaTHS 1HTerpaiis HedopMaabHOI OCBITU Yy ((dopmanbHe HaBuaHHA [5].
OuikyBaHMMU pe3yabTaTaMH BIPOBAKEHHS 3MIH y IPOTrpaMi €:

* (¢hopMyBaHHS y BUITYCKHHKIB HE JIUIIIE aKaJeMIYHO1 YCIIIITHOCTI, ajie i BUCOKOTO
P1BHSI TOTOBHOCTI /10 BAKOHAHHSI POJII TPOBIIHUX €KCIEPTIB Y KOMEPUINHUX MPOEKTAX,
HAYKOBO-JIOCJIAHIHN AISUIBHOCTI Ta BUPIIIEHHI CKJIAJJHUX 1H)KEHEPHUX 3aBIaHb;

" auanTaunis OCBITHBOIO MpoLecy 10 IoOadbHUX TeHAeHUiH po3BUTKy IT-
IHAYCTpli 3 OAHOYACHUM 30€pEeKEHHSM akKaJeMIyHOi TIHMOMHM Ta CTBOPEHHSIM
cepeaoBuia st npodeciiHoro 3poCcTaHHs.

Meta. Metoro 1i€i poOOTH € TpENCTaBlIeHHS pPe3yibTaTiB TpaHcpopMarllii
MaricTepchKoi OCBITHBO-TIpodeciiiHol mporpamu cremianbHocTi 122 «Komm’roTepHi
Hayku (CHCTeMH MITY4HOTO I1HTENEKTY)». Y MekKax poOOTH OKPECICHO KIIIOYOBI
aCmeKTH JUUIS OHOBJICHHS TPOrpaMu, sKa 3a0e3mneuye I1HTerparilo akajgeMigyHOi
MITOTOBKHM, MPAKTHYHOTO JIOCBIY Ta JOCHITHUIIBKOI AISUTBHOCTI, CIIPSIMOBAaHUX Ha
3aJI0BOJICHHSI akTyaldbHUX moTped IT-cekropy Ta BIAMOBITHICTH BUMOTAM CYyYacHOTO
OCBITHBOTO CEpEIOBHIIIA.

Oco0nuBy yBary npHIijIeHO 3aPOBAKEHHIO TPOEKTHO-OPIEHTOBAHOTO HABYAHHS,
MOJIYJIbHO1 CTPYKTYPH OCBITHIX KOMIIOHEHTIB, MEXaHI13MIB BU3HAHHS He(POPMaIbLHOTO
Ta 1HGOPMAILHOTO HABYAHHS, MUKIUCIUIIIHAPHOTO MIIX0AY, a TAaKOXK (HOPMYBaHHIO
e(eKTUBHOI MOJIEJNI CIIBOpALll 3 TPEICTaBHUKAMU Taly3i.
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OcHoBHmii Martepiag. OHOBJIEHa MaricTepcbka IMporpama BTUIIO€ KOHLEILIIO
THYYKOi Ta aJIaiTUBHOI OCBITH, IO IHTETPYE aKaJeMIyHy MIArOTOBKY, MPaKTUYHUN
JOCBIA Ta JOCHIIHUIBKY AisUIbHICTE. OCHOBY NpOTpaMu CKJIaJa€ MPOEKTHO-
Opl€HTOBaHE HABYAHHS, SKE I03BOJISE CTYACHTAM MPAIIOBATH HAJ peabHUMHU KelicaMu
y cmiBopaui 3 IT-kommanisimu, HaOyBaTh NpakTHUYHUX HABUYOK Ta PO3BUBATH
npodeciiiHy KOMITETEHTHICTb.

MoaynbHa CTpyKTypa Mporpamu mnepeadadae MOXKIUBICTh 1HAWBIIYalIbHOTO
HaJIAIUTYBaHHS TPAEKTOpPIi HABYaHHA 3 YypaxyBaHHSAM IIONEPEIHBOTO JOCBIAY
CTYZIEHTIB, iXHIX mHpodeciiiHuX iHTepeciB Ta ocobuctux et [2]. Okpeme micie
3aliMae MEXaHI3M BHU3HAHHS HE(POPMAIBLHOTO Ta 1H(HOPMAIbLHOIO HaBUAHHS, 30KpeMa
yepes 3apaxyBaHHS TmpodeciiiHux cepTudikaiiii, T0CBILy poOOTH Ta HUPPOBUX
H1ITBEP/KEHb KOMIIETEHIIIH [3,4].

BaxnuBoro Ccki1aoBOI0 MporpaMud € MDKIAUCUUIUTIHAPHI KOMIIOHEHTH, LIO
MOEJHYIOTh KYpPCH 3 €THKH, IpaBa Ta KOMYHIKallli, CIIpsIMOBaHI Ha (OpMYyBaHHS Y
CTYZICHTIB 3/aTHOCTI €()EKTHUBHO B3aEMOJIIATU y MpoQeciiHOMYy cepedoBuil. TicHa
coiBnpaus 3 npencraBHukamu [T-iHmycTpii 3a0e3nedye BIAMOBIIHICTH HPOrPAMHU
Cy4aCHUM NOTpedaM pUHKY Ta CHOpPHSIE MIATOTOBII (paxiBIIB, TOTOBUX 0 BUPIIIEHHS
CKJIQJIHUX 1H)KEHEPHUX 3aBAaHb 1 10 Y4acTl y KOMEPIIHHUX Ta HAYKOBUX MPOEKTAX.

BnpoBamkeHHs 11€i mporpaMu J103BOJsiE HE JuIlle (GOpPMYBaTH y BUITYCKHHKIB
BHCOKHI pIBEHb TEXHIYHOI Ta JIJEPChKOi KOMIIETEHTHOCTI, a i 3a0e3mneuye aganTamito
3MICTY OCBITH /10 II00aJIbHUX TEHJAEHLINH po3BUTKY IT-cekTropy, CTBOPIOIOUYM YMOBU
1utst 6e3nepepBHOTO MpodecitHOro 3poCcTaHHs.

Buxkiauku. Y mnporeci po3poOKH OHOBIICHh MAariCTepCchbKoi mporpamMu Oyso
171eHTH(IKOBAaHO HU3KY KIIFOYOBUX BUKJIMKIB, 110 OOMEXYIOTh €(DEKTUBHICTh Cy4acHOI
OCBITM Ta 11 3/IaTHICTh BIATNOBIAATA JUHAMIYHUM ToTpedamM pUHKY Tmpaii. Bonu
OXOIUTIOIOTH SIK BHYTPIIIHI (aKaJeMiuHi), TaK 1 30BHIIIHI (1HAYCTpiaabHi, TI00ATbHI)
acrekTu [2, 5].

Cepen 0CHOBHUX MpoOJIeM MOXKHA BUIUIMTU TaKl: MO-MeEpIe, 3MICT HaBYAJIbHUX
mporpaM BIJICTa€ BiJ] HOBITHIX TEXHOJOTIYHUX TPEHIIB, IO MPU3BOAUTH [0
HEJOCTAaTHbOI MIATOTOBKU BUITYCKHUKIB JI0 aKTyaJbHUX BUKJIMKIB y cepi ITYyYHOIO
iHTenexty. I[lo-gpyre, OulbLIICTh TporpaM He (POPMYIOTh KOMIETEHIIH, HEOOX1THUX
st Takux npodeciinux ponel, ik Technical Lead, Technical Architect un R&D
Engineer, mo 3HWXKYy€e iXHIO KOHKYPEHTOCIPOMOXKHICTh Ha pUHKY mpaui. [lo-Tpere,
TPAJUIIIHI OCBITHI MPOTrpaMu HE BPAXOBYIOTh PI3HOTO PIBHS MIJATOTOBKHU CTYIICHTIB,
iXHBOTO TIPO(DECIITHOTO TOCBI MY YH 1HAUBIAYaTbHUX Kap'€pHUX ITJICH, 110 YCKIIaTHIOE
MIEPCOHAITI3AIlII0 OCBITHHOTO MPOIIECY.

Takoxx BaXxJIMBO 3a3HaYUTH (HparMEHTApHICTh HABYAJIBHOTO KOHTEHTY, SKa
MPOSIBISIETHCS Y BIACYTHOCTI MDKIUCIHMIUTIHAPHUX KYpCIB, 110 MOEAHYIOTh TEXHIUHI
3HAHHS 3 MPABOBUMH, ETUYHUMHU Ta KOMYHIKAIliIWHUMU acriekTamu. Hu3bpkuii piBeHb
1HTerpauii MpakTUKH, OOMEXKEHI MOMKJIMBOCTI ISl y4acTl y peajbHUX MPOEKTaX 1
cnabka B3aeMOJli 3 IHAYCTplalbHUMHU MapTHEPAMU 3HUXKYIOTh SIKICTh I1JITOTOBKU
ctyneHtiB. Cepell 30BHIIIHIX BHUKIWKIB CIiJl BIA3HAUUTH OOMEXKEHY MINKHAPOAHY
CHIBIIPALIIO, 1110 3MEHIIIY€ MOKIUBOCTI JIJIsl CTYACHTChKUX OOMIHIB 1 CHUIBHUX MPOEKTIB
13 3aKOPJIOHHUMHU YHiBepcuTeTamu Ta [ T-koMmaHissMu.
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Kpim Toro, 30epiraerbcs 3actapijia MOJeib BUKJIAAAHHS, 10 XapaKTEPU3Y€EThCS
BIJICYTHICTIO HACTaBHHUIITBA Ta MEHTOPCTBA, a TAaKOX HEAOCTAaTHHOIO YyBAarow 10
PO3BUTKY JIJEPCHKUX 1 JOCTIAHULBKUX HAaBUYOK, 30KpeMa ydacTi CTYACHTIB Y
JAOCTITHUIIBKUX MPOEKTAX, MIATOTOBKY MyOiKallii 1 3aXUCTy BIACHUX po3po0ok [5,1].

3aBaanHs. Y BIANOBIIb HA OKPECICHI BUKJIUKHU Oylo chOpMYIbOBAHO 3aBIaHHS
MOJIEpHi3aIlii MariCTepchbKoi MpOTrpamu, sika MOEJAHYE POJILOBY OPIEHTAIIO, THYUKY
MOIYJBHY CTPYKTYPY, MUKIUCIUIUTIHAPHUHN T1AX1]T, MPOEKTHO-OPI€EHTOBAHE HABYAHHS,
NPUKJIAJHUN HAyKOBO-JOCHIIHULIBKUN (DOKYC Ta IyalbHY OCBITHIO B3aemofito 3 IT-
KoMnaHisMu-niapTHepamu (Puc.1).

OcHOBHI 3aB/IaHHSI BIPOBAKEHHS MPOrPaMHU MOJISITAI0Th Y HACTYITHOMY:

* (opMyBaHHS CTPYKTYpU TMpOrpaMu, siIKa BpaxoBy€ MOTpeOU IMiJITOTOBKU
npodiapHUX (HaxiBIB, 3MIaTHUX 001MaTH IPOBIIHI POJII Y IPOEKTHIN TISITBHOCTI;

" igTerpamis ¢opMaibHOI, AyalbHOI Ta HeGOPMAJIbHOI CKJIaIOBUX OCBITHHOTO
IIPOLIECY;

" BOPOBA/PKEHHS MOIYJIBHOTO TPHUHIMIY TMOOYIOBH HaBUAJIbHUX KypCIiB 13
MOJIMBICTIO BapiaTUBHOTO BUOOPY PIBHS CKJIQJHOCTI;

" auanTtanis HaBYAJBHUX  MapUIPyTIB 10 HpodeciiHOro JOoCBiAy Ta
IHAUBITyaIbHUX Kap €PHUX 1IN CTYJIEHTIB;

" CTBOPEHHS MOXJIMBOCTEH i1 3A00yTTs Tmpodeciiinux ceprudikamii 3a
TEXHOJOTTYHUMU TPODPIIAMH;

" 3aIPOBA/DKEHHS HABYAJIBHUX NMCIMILUIIH, 0 MOEIHYIOTh TEXHIYHI 3HAHHS 3
€THKOIO, IIPAaBOM Ta MIKAUCLMILIIHAPHOIO IPOOJIEMATUKOIO;

" oprasizailisi HaBYaJBLHOTO MPOLIECY 3 aKIEHTOM Ha peaii3allil0 MpPOEKTIB Y
dopmari ctBopenns PoC (Proof of Concept), mportorumni (Prototype) ta MVP
(Minimum Viable Product) pimens;

" BIPOBAKEHHS MEXaHI13MIB BU3HAHHS MMOMEPEIHBOT0 TPO(ECitHOTO T0CBITY SIK
€KBIBaJICHTY YaCTUHHU OCBITHBOI1 IPOIPAMH;

" PO3BUTOK JOCTIIHUIBKAX KOMIIETEHTHOCTEH NUISAXOM ITiITOTOBKH HAyKOBUX
crarei, koMmepiiiinux white paper Ta case study Ha OCHOBI BJIaCHUX MPOEKTIB;

" CTUMYJIFOBaHHS MDKHApPOAHOI MOOUILHOCTI Ta OOMIHY JOCBIJIOM 3aBISIKU
MapTHEPCTBAM 13 3aKOPAOHHUMH YHIBEPCUTETAaMHU Ta KOMITaHIsIMHU.

POC PROTOTYPE MVP

AAMNNOM No cneljansHocT 3a 3+ AOCNiAKEeHHA 3 WY, 3+ HAYKOBO-AOCNIAHI CTaTTi, 3+
oBpaHoto cnewianizayieo pe3yneTatamu no obpaHii E=A kelcTagi Ta BaiiTnelinepu no
TeMi Ta cneujanizauii BNacHOMY MpoeKTy

= - i j ramp-up no TexHiuHOM -
7| axwanenisransntagocsia o ep EeXHiHHOM Y 3-6 cepTudikayjii no
=Z| ynpeamMetHii o6nacti ASDY. v TEXHONOTIUHMM POARM
apXiTeKTopY Ta R&D iHkeHepy p

Pucynok 1. @okyc npozpamu na po3eumky npuKIaoOHUX, HAYKOSUX Komnemenyiti i 3006ymmi
npoghecitinux cepmughixayiti.

Pimennsi Ta xoHuenuisi. KiirouoBUM pireHHsIM y HOBOI BepCii MaricTepchbKoi
nporpamu ctajgo ¢GopMyBaHHS 1i KOHIEMIi Ha OCHOBI MPOQECIHHUX POJIEH, TAKUX SIK
Technical Lead, R&D Engineer ta Technical Architect. e 3a0e3neuye 6e3mocepenHio
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BIIMOBIIHICTh MK HaBYaJIbHUM KOHTEHTOM 1 KOMIIETEHIIISIMH, 3aTpeOyBaHUMH Ha
cydacHoMy puHKY mpaiii [1]. Kypcu Ta momymi nporpamu po3po6iaeHo 3 ypaxyBaHHSIM
YITKO1 KopessLii 3 mpodeciitHuMu npodiisiMu, a TaKokK cOPMOBAHO TUCIUILTIHH, SIK1
(hOKyCYIOTh CTyJeHTa Ha (OpMyBaHHS KOMIIETCHTHOCTEH JJISI KOKHOI 3 POJICH, IO
J03BOJISIE BUITYCKHHKAM €(QEKTUBHO IHTETpyBaTHcs y BUpoOHUYI mporecu (Puc.2).
JlomatkoBo mporpama 3abe3neuye MOXIHMBICTH cepTHdikalii 3a pOoIbOBUMHU
npodisiMU 1€ M Yac HaBYaHHS, IO MIABUIIYE KOHKYPEHTOCIPOMOXKHICTD
BUITYCKHHKIB.

[Ile ogHMM Ba)KJIMBUM PIIIEHHSIM € 3alpOBAXKEHHS THYYKOT MOAYJIBHOI CTPYKTYpHU
HaBUYaHHsI, 1110 HAJIA€ CTYyJCHTaM MOKJIUBICTh OOMpAaTH PiBEHB CKIIATHOCTI TUCIUILTIH,
BHUXOJITYU 3 TIOTIEPEIHBOTO JOCBIAY Ta 1HAWBIAYaJbHUX OCBITHIX MOTped [2]. Oxpim
TOTO, TIepe0aueHo CIeliaai3oBaHi OCBITHI TPAEKTOPIT y APyroMy ceMmecTpi, 3 HOKycoM
Ha MyJIbTUMOAANIbHUX TexHonorisax (Puc. 3.1) Ta aHamitumi JaHUX y cHCTeMax
mry4yHoro iHTenekry (Puc. 3.2). Ile mo3Bossie mornmuOmioBaTH 3HAHHA Y BHOpaHUX
HampsMKax 1 3a0e31mevye MiKIACITATITIHAPHUH T IX1T.

CAREER PATH

SOLUTIONS ARCHITECTURE ENGINEERING MANAGEMENT

Senior Solutions

Senior Engineerin;
Architect (6) = =
_—

Manager (6)
—_—

Solutions Architect (5) Engineering Manager (5)

MASTER DEGREE
PROGRAM FOCUS

Senior Technical |

ert g g
Architect (5) R&D EE,J;'gin“r (5) | Senior Technical Lead (5)

Technical Architect (4) Technical Lead (4)

Associate Technical 4} Associate Technical Lead
Architect (3) 3)

Senior
Engineer (3)
Mllddlle
Engineer (2)

TECHNICAL

1
| TECHNICAL LEADERSHIP
ARCHITECTURE PATH |

Junior |
Engineer (1)

Trainee
Engineer (0}

—
ENGINEERING PATH

TECH DOMAIN

B

MASTER DEGREE
PROGRAM FOCUS

Pucynok 2. @okyc npoepamu na npoghecitinux ponsix ma mexHiuHux 0OMeHax ionosioHo 00
cneyianizayii.

[Iporpama mnepenmbavae IHAWBITyaTi3aIlil0 OCBITHBOI TPAEKTOPIl  IUIIXOM
BIPOBA/PKEHHSI PEKOMEHJIOBaHUX O010J1I0TEK KypCiB JJIsI CAMOCTIMHOTO OTaHyBaHHS
Marepiainy, 10 CIpUsi€ pO3BUTKY aBTOHOMHOI'O HaBUaHHS. Ba)KJIMBOIO 1HHOBAINIEIO €
MEXaHI3M BU3HaAHHS mornepenHix gocsirHeHb (Recognition of Prior Learning), sxuii
JI03BOJISIE CTYJIGHTaM 3apaxoByBaTH TMpodeciitHi cepTudikaiiii, Kypcu Ta BUPOOHUUY
MPAKTHUKY SIK €KBIBAJICHT aKaJIeMIYHUX JUCITUTLITIH.
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CAREER
PATH
OVERVIEW
DISCIPLINES

TECH
DOMAIN
OVERVIEW
DISCIPLINES

[AyaneHa Ta HepopmaneHa OceiTa
I
NporpamMa NoABiAHWUX AUNNOMIB

|
I CEMECTP #2.1 ;
! |

TECH
DOMAIN
RELATED

DISCIPLINES

TECH
DOMAIN
SPECIALIZED
DISCIPLINES

fyancHa Ta HedopmanbHa OcBiTa
1
Mporpama noAgBiAHWX AVNNOMIB

‘ BiipApyKeHHs Ta Noi3AKKM No po3po6ui |

BigpA KeHHS Ta Noi3gkwv No po3pobui : L .
AoCNiAHULBKWX NPORKTIB

AOCNIAHULBKUX NPOEKTIB

Pucynox  3.1.  Peanizayis  macicmepcvkoi  npocpamu, Oemani no  cneyianizayisim

«Mynomumooanvui mexnonozii 6 cucmemax wmyunoz2o inmenexkmy - Cemecmp #2.1» ma Ananimuxa
Odanux 6 cucmemax wmyunozo inmenexkmy - Cemecmp #2.2»

DOMAIN

TECH
DOMAIN
RELATED
DISCIPLINES

SPECIALIZED
DISCIPLINES

TECH

|
|
} POBOTA HALQ MATICTEPCbKHUM
|
I
|

DOMAIN
SPECIALIZED AOCNIAXEHHAM
DISCIPLINES |
AyaneHa Ta HegopmaneHa OcBiTa
H Nparpama noABiliHWX gUNAOMIB
JAyanexa Ta HedpopmanebHa OcBiTa | :
i BifpsaKkeHHA Ta NoisAKu No pospo6ui
MNparpama noABifiHUX AUNNOMIB | ACCIAHMLIEKIX NPOEKTIE |
— : = I !
Siapaipenn 12 et o esposy A ¥ =
b ! o }
Pucynox  3.2.  Peanizayin  macicmepcvkoi  npoepamu, Oemani no  cneyianizayisim

«Mynomumooanvui mexnonozii 6 cucmemax wmyurnozo inmenexkmy - Cemecmp #2.1» ma Ananimuxa
oanux 8 cucmemax wmyunozo inmenexmy - Cemecmp #2.2»

CyTT€BOIO CKJIQJIOBOIO TIporpamMu € OOOB’S3KOBI MPOEKTHI 3aBIaHHS KOXKHOTO
CEeMEeCTpY, 1110 nepeadadaroTh po3poOKy KOHIEMNTIB (KypcoBa po0OoTa), MPOTOTHUIIIB Ta
HaWMpOCTIMX BEPCId MPOAYKTOBUX-pIlIEeHb (OKpeMi aucuuiuiiau). [led miaxif
JIOTIOBHIOETHCS TT1JITOTOBKOIO HAYKOBUX CTaTel Ta KoMepiiiitHux white paper Ha OCHOBI
pe3ynbrariB podboTH, MmO (popMye y CTYIEHTIB HAaBUYKM HAyKOBOi Ta Oi3HEC-
KOMYHIKalIIii.

3 MeTor (HOpMYyBaHHSI HIUPOKOTO CHEKTpa Mpo(eciiHUX KOMMETEHTHOCTEH 10
MporpamMM 1HTETPOBAHO KypPCH 3 €THKHU Ta MpaBa MITyYHOTO IHTEIEKTY (IUCIUILTIHUA
BUOOpY), a TaKkoX KypC akaJeMIYHOi aHIINAChKOI MOBH, aJanToOBaHU 1O mOTped
HAyKOBOI TEpMIHOJIOTIi Ta mpogdeciiiHoi KoMyHiKalli. SIKICTh OCBITH MiJCHIIOETHCS
3a]lydyeHHSM €KCHEepTiB 3 IHAYCTpli, Y TOMY YHCJIl aHIJIOMOBHHUX, IIO CHpHUSE
(hOpMYBaHHIO aKTyaJIbHUX 3HAHB 1 MPAKTUIHUX HABUYOK.
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[Iporpama akTUBHO MIATPUMYE aKaeMIYHy MOOUIBHICTb, BKJIFOUAIOUX MIKHAPO/IHI
OOMiHH, CHUIbHI MPOEKTH, MPOTPAMHU MOABIMHUX JUIIOMIB, & TAKOX MAPTHEPCTBO 3
1HO3EMHUMH YHIBepCcUTETaMH 1 koMmaHisMu. OcoOIUBY yBary MpHAUICHO PO3BUTKY
TPEKIB CaMOOCBITH, IO TMependayaloTh BUKOPUCTaHHS mpodeciiinux e-learning
pecypciB Ta cepTudikamii 1y GopMyBaHHS 1HAKWBITyalbHOT OCBITHBOI TPAEKTOPII.

CyTTeBUM acmeKToOM € TpaHc(opmallis poii BUKIIagaya Bi TPAIULiHOTO JIEKTOpa
70 MEHTOpA, THIOTOpa Ta KOOPAMHATOpA MPOEKTHUX KOMaH[. Taka 3MiHa mependadae
BIIPOBA/DKEHHS HOBITHIX MMIJAXOIB JI0 OpraHizaiii HaB4aJbHOTO TMPOIIECY, 30KpeMa
MDKIACIMILUTIHAPHOCTI, TA3aiH-MHUCIICHHS, problem-based learning, 10
3a0e3MeuyIoTh PO3BUTOK KPUTHYHOTO MUCIICHHS Ta 3JaTHOCTI BHUPINIYBaTH CKJIAJHI
1HKeHepH1 3aBaanHs [1,3].

CryneHTH aKTHBHO 3ajydaloThecsi 10 peanbHuX R&D iHimiatuB, 30kpema y
caiBnpaii 3 npoBigHUMHU [T-komnanismu. Temu Marictepcbkux poOIT JIOTTYHO
MPOJIOBXKYIOTh TPOEKTHY MiSUTBHICTh IIOMEPEAHIX CEMEeCTpiB, 3a0e3Neuyroun ixX
MpaKkTUYHY Ta HAyKoBY WiHHICTh. [Iporpama TakoX MICTUTh MEXaHI3MHU IIBUIKOI
ajanTarii 3MiCTy KypciB J0 3MiH Ha PUHKY Ta y cdepi TEXHOJIOTriH, 1o J03BOJISE
30eperTd aKpeauTaIlifiHy LUTICHICTh 1 3a0e3MeunTH aKTyalbHICTh HaBUaJIHHOTO
KOHTCHTY.

[IpakTryHa MIATOTOBKA MAariCTPaHTIB 3I1MCHIOETHCS Y MAaPTHEPCHKUX KOMITAHISIX
Ha BUPOOHUIITBI, y JTOCHIITHULIBKUX LIEHTPax ad0 y LIEHTPax MalCTEPHOCTI BIANOBIIHO
710 00paHoi criemiani3alii Ta 1HIUBIIyalbHOI OCBITHBOI TPAEKTOPIl CTyeHTa. Takuid
IT1JIX1]] JIO3BOJISIE CTYICHTaM OTPUMATH JOCBIJI pOOOTH y pealbHIX YMOBaX, HOTIIMOUTH
npodeciiiHi 3HaHHS Ta CcGOPMyBaTH KOMIETEHTHOCTI, HEOOXiJHI I YCHIIIHOI
iHTerpaiii y npodeciitne cepenonurie [3].

Pesyabraru. 3anpoBa/KeHHS THYYKOI MariCTepChKOi MpOrpaMu, MO0 IHTETPye
podeciitHO-pOIBOBY  OpPIEHTAIlIO, MUKIUCIUIUIIHADHUNA  MIAXIA, MOXKJIHUBOCTI
CaMOHAaBYaHHS Ta aKTUBHE MapTHEPCTBO 3 IHAYCTPIEIO, IEMOHCTPYE 3HAYHI O3UTUBHI
pe3ybTaTH Ta BiIKPUBAE MEPCIEKTUBHU AJI MacIITa0yBaHHS.
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Pucynox 4.1 Cmpyxkmypuno-nociuna cxema oceimuvo-npogecitinoi npoepamu « Cucmemu
WMyyHo20 inmenekmy OJis iHii: Mynomumooanvui mexHonozii 6 cucmemax wmyyHo2o iHmenexkny»
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Pucynok 4.2 Cmpyxmypuo-nociuna cxema ocgimuvo-npogpeciiinoi npoepamu « Cucmemu
WmMyyHo20 inmenekmy OJis NiHii: AHAIMuKa OAHUX 8 CUCMEMAX WMYYHO20 THMENeKmYy»

Cepen OCHOBHHX Pe3yabTaTiB BIPOBAKEHHS MTPOTPAMHU:
" MiATOTOBKA BUITYCKHUKIB, 3MaTHUX €(EKTHBHO TMPAIIOBATH HA TO3HIINX

Technical Lead, Technical Architect, R&D Engineer;
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" PO3BUTOK KOMIIETEHIIIN 13 TEXHIYHOTO JIJIEPCTBA, apXITEKTYPHOTO MUCJICHHSI,
MPOAYKTOBOI BIIMOBIMATLHOCTI, @ TAKOK 3aCBOEHHSI €THYHHUX Ta MPABOBUX ACTIEKTIB
po0OOTH y TIpeIMETHIN 00J1acTi;

" 3pOCTaHHS KOHKYPEHTOCIPOMOXHOCTI BMITYCKHUKIB 3aBISKA  HaOyTHM
ceprudikaisiM, yq9acTi y TpaKTUIHUX MPOEKTAX Ta 3ay4YCHHIO 0 PeabHUX Oi3HEeC-
1HIIIaTHUB;

" MiJBUILNEHHS PiBHS MPaKTUYHOI MIATOTOBKU uepe3 peamizaiio PoC, Prototype,
MVP piiens;

» ¢opmyBaHHa mnpodeciiftHOro mnopTdoaio CTYASHTIB, IO BKJIIOYA€E KEHCH,
nyOmikarii, cepTudikaTd Ta TMpe3eHTalli Ha OCHOB1 pe3ylbTaTiB MPAKTHYHHUX
JIOCIIJKEHD;

" {HIWBIAyasi3allisg HaBYaJbHUX TPAEKTOPIN CTYACHTIB Ta BU3HAHHS MOMEPEIHIX
npodeciiiHuX JOCSATHEHb;,

" QKTUBHE 3aJy4YCHHS CTYJASHTIB JO0 JOCIIJIHHMIIBKUX IHIMIATHB 1 IiABUIICHHS
iXHBO1 MyOJIIYHOT AKTUBHOCTI, 30KpPEMA Y4aCTh Y XaKaTOHaX, MT4ax, KOH(QEepEeHIIsX;

" 3MINHEHHS MIXHApOAHOI CHIBIpall Yepe3 y4yacThb y CTaXyBaHHSIX, OOMiHAaX,
nporpamax Mo/iBIfHUX JUIIOMIB Ta MikHaponaHux R&D-npoekrax;

" CTBOpeHHA yMOB s Oe3nepepBHoro HauaHHg (Lifelong Learning) Ta
(dhopMyBaHHS CTaNOi CIUIBHOTH BUITYCKHUKIB,;

" 3aIpPOBA/DKEHHS MEXaHI3MIB IIBUJAKOI aKTyami3alli 3MICTY HaBYaJbHUX
JTUCHUIUIIH BIJMOBIIHO O HOBITHIX TEXHOJOTTYHHMX TPEH/IIB;

" BIJKPUTTS MOXJIMUBOCTEH JJI MOIIMPEHHS MOJENI MPOrpaMH Ha 1HIII OCBITHI
HaIpsIMU, 30KpeMa 1HKEHEPHOTO, YIPABITHCHKOTO Ta MIKIUCIUTUTIHAPHOTO TPOdLIIB.

Pusuxu. Po3poOka Ta BIpoBapKEHHsI THYYKHUX MariCTepchKUX mporpam y chepi
KOMIT FOTEPHUX HayK, OCOOJIMBO 3 aKIIEHTOM Ha CHUCTEMHU IITYYHOTO IHTEJIEKTY,
BIJIKpUBA€ HOBI MOXKJIUBOCT1 JJIS MIATOTOBKH KOHKYPEHTOCIPOMOKHHUX (haxXiBIIiB.
Boanouac et mpoiiec cynmpoBOIKY€EThCS HU3KOIO MOTEHIIIMHUX PU3HKIB, IO MOXYTh
HETaTMBHO BIUTMHYTH Ha SKICTh OCBITH, PE3yJbTAaTHBHICTh HABUYAHHS Ta 3arajibHY
CTIMKICTh mporpamu [3]. BusiBneHHs IuX PU3MKIB Ta iX CUCTEMHE BpaxyBaHHS €
KPUTUYHO BAXXJIMBUMH JJIA 3a0€3MEUEHHs] YCHMIIIHOTO (DYHKIIOHYBaHHS OCBITHbBOI
Mozeni. Takumu pU3uKamu €:

» JlucOanmaHC MK THYYKICTIO Ta [KICTIO HaBuaHHA. HaamMmipHa BaplaTUBHICTH
OCBITHIX MapIIpyTiB, IO JOIYCKA€E MEePCOHAI3AIlI0 Ta MOYJIbHICTh, MOXKE MTPU3BECTH
710 hparMeHTapHOCTI 3HaHb, SKIIO HEe OyAyTh BCTAHOBJICHI 000B’I3KOB1 OCBITHI «SJIpay
JUTSI BCIX CTY/JICHTIB.

» HepiBuuii goctym g0 pecypciB. YdYacTb Yy MDKHApOJHUX OOMiHAax,
ceprudikallisx Ta mMpoekTax morpedye HiHAHCOBHUX Ta OpraHi3aitHIX MOKJIUBOCTEH,
K1 MOXKYTh OyTH OOMEXEH1 JUIsl YaCTUHU CTyAeHTIB. Lle pu3nkye cTBOpUTH HEPIBHI
YMOBH BCEPEIMHI MPOTPaMU Ta 3HU3UTH 11 IHKIIFO3UBHICTD.

» [HaycTpiasibHA TIepeopieHTAlllsl HABYAJIbHOTO KOHTEHTY. 3aJIeKHICTh Bij
noTouHux notped IT-komnaniit MoXxe CpUATH HaAMIPHINA MPAKTUYHINA CIPSIMOBAHOCTI
3a paxyHOK (yHIaMEHTaJbHUX TCOPETUYHUX 3HAHb, IO B JOBTOCTPOKOBIH
MEPCIIEKTUB1 MOXKE 3HU3UTH 37aTHICTh BUIYCKHMKIB JIO0 CTPATETIYHOIO MUCIICHHS Ta
1HHOBAIIIH.
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= [lepeBaHTa)keHHsI uepe3 OararopiBHEBY aKTHUBHICTh. IHTerpaiiisi TpOEKTIB,
JOCTITHUIIPKUX 1HIIIATUB, cepTU(IKaIliil Ta akaAeMIYHUX TUCIHUILIIH y HaBYAIbHUN
MIPOIIEC CTBOPIOE PU3HUK HAIMIPHOTO HABAHTAKEHHS Ha CTYACHTIB, 1[0 MOXKE BIUTMHYTH
Ha IXHIO MOTHBAIIIIO0, MPOYKTUBHICTH Ta ICUXOEMOLIIMHUAN CTaH.

* BifgcyTHICTh cTalux MeExaHi3MiB OHOBIEHHS 3MicTy. LIIBHIKMiII PO3BUTOK
MITYYHOTO 1HTENEKTY Ta CYMIXHHUX TEXHOJOT1H MOTpeOy€e THYUKOT CHCTEMHU NEPETIIs Ay
3MiCTy KypciB. be3 Takoro mexaHi3zMy iCHy€ pU3UK BTpPAaTH aKTyaJbHOCTI MPOTPaAMHHUX
KOMITOHEHTIB Ta HEBIAMOBIIHOCTI Cy4aCHUM BUMOT'aM PUHKY.

» HemocraTHs miaAroroBka BukiamadiB. [lepexis g0 posii MEHTOPIB, HACTABHHKIB
Ta (QacuaiTaTopiB BHMAara€ BiJI BHKJIAJadiB HOBHUX KOMIIETCHIIINH. BiACyTHICTB
CHUCTEMHOI MiATOTOBKU Ta IMABUIIEHHS KBaji(ikaiii Moke 0OMEXUTH €PEKTUBHICTD
BIIPOBAKEHHS 1HHOBAI[IMHMX IT1IXO/IB JI0 HABYaHHS.

* BuKJIMKHU IHTETpaIlli €TUKU Ta IIpaBa y TeXHIUYHY OcBiTY. DopmalibHe T0/1aBaHHS
MDKIUCIUIUTIHAPHUX KYpCIB 0€3 HaJIeKHO1 1HTerpallii B TEXHIYHHN KOHTEKCT MOXKeE
MIPU3BECTH JI0 TOBEPXHEBOTO 3aCBOEHHSI IIMX BAXKJIMBUX ACTIEKTIB, 110 HE 3a0€3MEeYHUTh
(dhopMyBaHHS €TUYHOT Ta MPABOBOI KYJIETYPH Y BUITYCKHUKIB.

* Pu3uKM akaJeMi4HOi MOOUTBHOCTI. X0ua Mi>KHApO/IHA CIIBIIpalls JCKIapyeThCS
AK KJIIOYOBHM €JEMEHT MpOrpaMu, ICHYIOTh pHU3UKHA 1i OOMEXKEHHs uepes
OIOpOKpaTuyHi, (PIHAHCOBI YM MOJITUYHI Oap’epu, IO MOXYTh 3HU3UTHU ii peasIbHy
€(DEKTUBHICTb.

TakuM ywHOM, I YCHINIHOI peanii3alii THYYKOi MariCTepCchbKoi Mporpamu
HE00X1HO 3a0€3MeUnTH peTeabHe YIPaBIIHHA 1 MOHITOPUHT PU3UKIB, BIPOBAIYKCHHS
MEXaHI3MIB 1X MiHIMI3aIlli, BKJIIOYAIOUU PETYIAPHY OIIHKY SIKOCTI OCBITH, PO3BHTOK
npodeciiiHuX KOMIIETEHTHOCTEH BUKJIaJadiB, 3a0e3NedYeHHsT PIBHOTO JOCTYMY [0
peCypciB Ta 3MIITHEHHS 3B’ 13K1B 3 MI>KHAPOJTHOIO aKaJAEeMIYHOIO Ta O13HEC-CI1JILHOTOIO.
Ile no3BONMUTH HE JIMINE 3MEHIIUTH HETaTUBHUM BIUIMB IMOBIPHUX 3arpos, ajie u
MIJBUIIUTH KOHKYPEHTOCHPOMOKHICTh MPOrpamMu Ha MI00aJIbHOMY PUHKY OCBITHIX
MOCITYT.

BucHoBku. Y BiANOBib HA BUKJIHMKK CydacHOi [T-0CBITH, 3yMOBJEHI CTPIMKUM
PO3BUTKOM TEXHOJIOT1H Ta TpaHchopmalli€ro moTped pUHKyY mpaili, Oyja0 po3podieHo,
IHTETpOBAaHO Ta BIPOBA/PKEHO MIAXiJ JO MEPETBOPEHh KOMIIOHEHT OCBITHBO-
npodeciiiHoi MaricTepchbkoi mnporpamu 31 cremiaibHOCTI «Komm’toTepHi Hayku
(CucrteMH IITYYHOTO IHTENEKTY)». ApXITEKTypa L€l NporpaMu IPYHTYEThCS Ha
MPUHITUIIAX THYYKOCTI, MIKIUCIMIUIIHAPHOCTI, MPodeciitHOT Opi€eHTalli]l Ta aKTUBHOTO
samydyeHHss [T-imgycrtpii. lle mo3Bommio momonaTy  TpaaMIiiiHI  OOMEKECHHS
aKaJgeMIvyHOT OCBITM Ta CTBOPHUTH OCBITHE CEpPEIOBUIIE, CIPSIMOBAaHE HA PO3BUTOK
TEXHIYHHX 1 TOCTITHUIIBKIX KOMIETEHTHOCTEH, JIIIEPCHKUX AKOCTEH Ta mpodeciitHoi
aBTOHOMI{ 3100yBadiB.

KitouoBoro 0COOMMBICTIO TPOTpaMH € MOMKJIMBICTH 1HAMBIAyami3arii OCBITHIX
TPAEKTOPI, IO peali3yeTbCs 3aBASKU MOAYIbHIA CTPYKTYypi, BapiaTMBHOCTI
CKJIJIHOCTI JUCHUIUIIH Ta BIPOBAIHKCHHIO MEXaHI3MIB BHU3HAHHSA MOMEPEIHIX
nocsirHeHb. Ile 3a0e3neuye ananTailito HaBYaJIHHOTO TMPOIECY /10 BJIACHOTO JOCBIIY
CTYZICHTIB 1 iXHIX Kap’€pHUX LIJEH, BIIKPUBAIOUN LUISAX AJIs IHTErpauii y GopmMasibHy
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OCBITY (axiBLIB 13 TMPAKTUYHUM JOCBIJIOM, SIKI paHillle 3aJUIIAIACI 1032
aKaJeMI4HOIO T1ATOTOBKOIO.

[ToemHaHHS MPOEKTHO-OPIEHTOBAHOTO HAaBYAHHS, MOCIHITHHUIIBKOI AISUIBHOCTI Ta
MDKHApPOJHOI cHiBmpani 3abe3neuye BHUCOKY MPaKTHUHY 3HAYYIIICTh PE3yJbTaTiB
oCBITHBOTO mporecy. CTyneHTH 3100yBalOTh JTOCBIJlI CTBOPCHHS CIICIialli30BaHUX
MPUKJIAIHUX PIIICHB, MMiITOTOBKYA HAYKOBUX 1 KOMEPIIHUX MyOiKaIii, 1mo Gopmye y
HUX K TEXHIYHI, TaK 1 KOMyHIKaTUBHI KOMIIETEHTHOCTI. Oco0MMBa yBara mpuaiisi€TbCs
PO3BUTKY TEXHIYHOTO JIICPCTBA Yepe3 3aIydeHHSI MEHTOPIB 3 0i3Hecy, cepTudiKaIlio
3a npodeciiHUMU TTPOPIIIMH Ta Yy4acTh Y peajbHUX JOCITIAHUIIbKO-IHHOBAIIIMHUX
npoektax. IIporpama TakoX CTHUMYIIO€ AaKTUBHICTh CTYIEHTIB Yy MyOJIYHHX
Ipe3eHTAIllIX, XaKaToHaX, (popymMax 1 HAyKOBUX KOH(PEPEHITISX.

EMmipuuni gaHi cBiluaTh Opo €(GEKTUBHICTH 3alpOMOHOBAHOTO IMIJIXOAY 0
MIATOTOBKK (PaxiBIliB, 3/JaTHUX pEaTi30BYyBaTH I1HHOBAIIWHI MPOEKTH, PO3POOIATU
eheKTUBHI pIlIeHHS Ui CKJIAAHUX OI3HEC-JJOMEHIB Ta SKICHO TPE3eHTYBaTU
pe3yabTaTH BJIACHOI AISUIBHOCTI y BUIIAII MyOJIKAii 1 TOTOBUX JI0 BIPOBAKEHHS
MPOIYKTIB.

Bonnouac cimiz 3a3Ha4UTH, 0 BIPOBAKEHHS TaKOT IPOTPaMU CYIIPOBOIKY€E€THCS
HU3KOI0 PHU3HKIB, CEpel SKUX pU3MKU (parMeHTalli 3HaHb 4Yepe3 MOMAYJbHICTb,
MEPEBAHTAXKEHHS CTYIEHTIB, HEIOCTAaTHbOI MIATOTOBKH BHUKJIAAaylB [0 POl
HAaCTaBHMKIB, a TAaKOX PU3UKHU IHIYCTPIAJIIbHOI IepeopieHTalli Ta OOMEKEHOTOo
JOCTYIY 10 MI’>KHapOAHUX MOXIIMBOCTEH. BpaxyBaHHS IUX aCNEKTIB € KIIFOYOBUM IS
MOTAIBIIIOTO yAOCKOHAJICHHSI OCBITHBOI cTparerii Ta 3a0e3mnedeHHs i cTablLIBbHOTO
PO3BUTKY.

TakuM ymHOM, BNPOBAHKEHA KOHIEMIlIS OCBITHHO-MPOGECIHOI MaricTepchKoi
nporpamu 31 crerianbHocTi «Komm’torepHi Hayku (CUCTEMH IITYYHOTO 1HTEIIEKTY)»
HE JIMIIE UTI0CTPY€E MOTEHIIal TMOOKOi TpaHcdopMallli akageMidyHOi OCBITH, alie i
JEMOHCTPY€E MPAKTUYHY peai3allilo Cy4yacHHX NeAaroriyHux crpareriii. Bona
BKJIIOUa€ 1HTerpaunio (opMalbHOI Ta HEPOpPMaIbHOI OCBITH, HABYaHHS Yepe3
MPAKTUKY, MEXaHI3MU BH3HAHHSA TMONEPEAHIX JOCATHEHb 1 MIKCEKTOpaIbHY
B3a€EMOJII}0, 10, TOJIOBHE, CTBOPIOE YMOBHM JJisi ()OPMYBaHHS HOBOTO IOKOJIHHS
BUITYCKHHKIB - HE JIUIIE KBaji(hiKoBaHUX (PaxiBIiB, a ¥ 1HILIATOPIB 3MiH, 31aTHUX 10
CTPATEriYHOrO0 MUCIEHHS, CACTEMHOTO aHAJII3y Ta IHHOBALIMHO1 A1SUTBHOCTI.
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The goal of Industry 5.0 is to place workers’ well-being at the center of production
processes, maintaining a balance between humans and machine systems, while
integrating the ideals of sustainability and sustainable development at the ecological,
economic, and social levels.

Industry 4.0 has led to rapid technological advancements and high industrial
productivity. In parallel, the concept of Industry 5.0 has flourished, aiming to integrate
the physical and virtual environments through human-centric technologies-namely, the
Internet of Things (IoT), robotics, and augmented reality-to achieve smart industry and
a digitally innovative society. The interactivity between humans and machines is
considered one of the key differences between Industry 4.0 and 5.0, as increased
interaction empowers operators to express themselves more fully in the personalization
of products and services, creating synergistic links between technological and social
systems.

Industry 5.0 requires a socio-technical evolution, i.e., a paradigm shift in the role
of the operator as the central focus of production and manufacturing systems, using
intelligent strategies and approaches based on advanced information and
communication technologies. The ideology of Industry 5.0 can be applied to cyber-
physical production systems-from their conceptualization, training, and integration,
incorporating the human perspective, to data interaction and information exchange
using 5G and 6G networks, automatic identification and tracking systems, Al-based
systems for assistance in operations, organization and control, industrial modeling,
user-based augmented reality systems, as well as collaborative robots (cobots) that
support intelligent manufacturing systems.

The integration of robotics into production systems can improve productivity and
enhance workers’ well-being and workplace health and safety conditions.
Collaborative human-robot environments combine individual and technological
capabilities, enabling the performance of uncomfortable, repetitive, and potentially
harmful tasks, thereby improving the workplace and increasing process repeatability
and reliability. Hence, collaborative robots support and reduce low-value-added
operations for operators, while employees’ potential is directed toward complex tasks
requiring greater sensitivity, cognitive processes, rapid self-adaptation, customization,
and critical thinking. In shared workspaces between humans and robots, it is essential
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to evaluate the human factor before, during, and after the entire interaction to assess
and analyze working conditions [7].

A distinctive feature of robotic systems is the development of a digital twin-a high-
fidelity virtual physical entity with real-time connectivity. These digital twin systems
are technological breakthroughs defined within Industry 5.0 and, along with modeling
systems, enable optimization of production while conducting safety tests. Furthermore,
although digital twins are technological models focused on connectivity and simulation
of production systems, they can also address educational inequality by providing
remote learning and training opportunities and may be incorporated into educational
systems [8]. Interactive robotic manufacturing systems can also create immersive
learning environments.

With the advent of Industry 5.0 and human-centric production systems, human-
robot interaction raises safety and ethical concerns. Higher safety requirements
necessitate the implementation of security strategies to ensure more reliable and
flexible production through dynamic and synergistic measures (from both the human
and robotic perspectives). Ethical issues concern the use of autonomous intelligent
systems, such as robots and artificial intelligence, and should be considered from the
earliest stages of designing new digital manufacturing systems.

As V. Orso et al. [9] rightly point out, companies and industries must place humans
at the core of production processes by developing and applying trustworthy
technologies that ensure better working conditions and enhance employee well-being.
Therefore, it is important to preserve and apply organizational memory about past
experiences and operators so that successful practices can be replicated. This
necessitates an understanding of workers’ experience and knowledge during
operations.

To achieve the ideologies and benefits of Industry 5.0, companies and industries
must utilize digital technologies from Industry 4.0-such as cyber-physical systems, big
data technologies, and human-machine interaction technologies, including Al, digital
twins, and collaborative robots. The European Commission has identified six key focus
areas to be considered Industry 5.0 technologies: personalized human-machine
interaction, intelligent bio-inspired technologies, modeling and digital twins,
technologies for data transmission, storage and analysis, artificial intelligence, and
environmentally autonomous technologies [1].

As noted by P. Vann and T. Leirmo [10], prior to digitalization and automation,
humans performed manual labor, including repetitive and physically demanding tasks.
However, with the introduction of digital technologies, people began to be viewed as
weak links in industry due to their susceptibility to error and defects, leading to their
gradual replacement by technology. In contrast, the human factor is now recognized as
a central resource in most companies and industries. This shift underpins the transition
to a human-centered strategy, where human needs and interests are prioritized in
production. The strategy thus evolves from a technology-driven approach to a human-
centric one, where people harness the power and precision of technology as a resource
adaptable to the needs and diversity of industrial workers. Consequently, operator
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flexibility and creativity can be preserved, enabling them to overcome constraints
imposed by technology.

Industries focused on worker well-being are prioritizing and evolving through the
development of technologies that foster a beneficial and motivating work environment
tailored to user needs, and, above all, industries with safe and inclusive workplaces that
emphasize physical and mental health, well-being, autonomy, privacy, and employee
dignity [9].

Other strategies to improve operator well-being include providing diverse work
schedules; job rotation; accounting for job performance requirements, as well as
operators' needs and qualifications; and ergonomic exposure in the workplace [5].
Alternatively, human-centricity can be achieved by involving all stakeholders of the
production system in the processes of concept development, design, and innovation, as
well as in systems planning and control, and product and process design.

According to the study by O. Koliada and A. Ovoshcheni [6], industrial workers in
the future will need to transition from technological to socio-technological production
systems, and as a result, must continuously acquire, improve, and retrain their
knowledge, skills, and qualifications to build better career opportunities, balance work
and personal life, and support job development and depolarization. Alongside a
sustainable, enduring, and human-focused transformation, future operators must be
prepared and trained to actively participate in production systems and contribute to the
success of industrial digital transformation. Industry 5.0 will have a significant impact
on collaboration between humans and intelligent technologies, as well as the
technological and social management of future manufacturing systems; therefore,
continuous learning is essential to ensure a future-ready skilled workforce by
developing multifaceted human skills and digital education.

The conceptual foundations of Industry 5.0 development indicate that companies
aiming to implement this industrial course recognize the need for a certain level of
financial investment required to adapt technologies to human resource needs, support
citizen well-being, protect the environment, and develop appropriate business models
for economic activity. Our research hypothesis within this structural section assumes
that economically developed countries exhibit the highest level of Industry 5.0
implementation, as the additional financial costs-unrecoverable in the short term-may
be more characteristic of large companies in developed economies. To evaluate the
validity of this hypothesis, we analyze global country ranking data.

To identify the leading countries in Industry 5.0, we analyzed empirical and
analytical research materials ([2; 3; 4]). Based on the analysis of statistical and
analytical data, the main indicators of Industry 5.0 development worldwide are
presented in Table 2.
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Table 2.
Key Indicators of Industry 5.0 Development Worldwide
Ne Indicators Value
1 2 3
1 Industry 5.0 Market

Volume, USD billion

Key Market Players in
Industry 5.0

Leading Countries in the
Industry 5.0 Market

Prospective
Countries/Regions for
Industry 5.0 Market
Development

Most Common
Technologies Used in
Industry 5.0 Production
Processes

Industries Most Integrated
6  with the Industry 5.0
Concept

2024 — 71.15; 2025 (forecast) — 93.4; 2026
(forecast) — 122.6; 2034 — 987

ABB (Switzerland), Honeywell International Inc.
(USA), 3D Systems (USA), Rockwell Automation
(USA), Siemens (Germany), Emerson Electric Co
(USA), Oracle (USA), Alphabet Inc. (USA), SAP
(USA), etc.

USA (market volume in 2024: $15 billion or 21%
of the global market), Switzerland, Germany

The Asia-Pacific region is the fastest-growing area
in the Industry 5.0 market. It has a strong industrial
base across various sectors such as consumer
goods, electronics, automotive, and
pharmaceuticals. Industry 5.0 processes and
technologies can be effectively implemented on
this foundation. The wide availability of high-speed
internet and adoption of Industry 4.0 technologies
support rapid digitalization and connectivity. Key
directions include supply chain optimization and
smart factories. China shows the fastest progress, in
part due to the relocation of operations by leading
companies. For example, in May 2023, ABB LV
Installation Materials Co., Ltd. officially launched
an automated production line for flexible miniature
circuit breakers (MCBs) in Beijing, marking a
significant achievement. The plant serves as a
model of advanced Industry 5.0 practices and is
ABB's production base in China for critical
electrical safety components.

Digital twin, industrial 3D printing, Al in
manufacturing (machine learning tools, big data
analysis, computer vision), augmented/virtual
reality, industrial sensors, robotics

Automotive industry, energy sector, healthcare,
semiconductor and electronics industry, food and
beverage industry, oil and gas sector, aerospace
industry, metallurgy, mining industry, chemical
industry, and other sectors.

Source: Compiled based on materials from [2; 3; 4]
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Analysis of the research results presented in Table 2 confirms our hypothesis that
the concepts of Industry 5.0 are most widely adopted in developed economies such as
the United States, Switzerland, and Germany. The socio-economic and technological
growth of China has also contributed significantly to the development of the Industry
5.0 market in the country and its future prospects, given the notable progress across
key sectors of the economy. Accordingly, it can be stated that high economic growth in
the era of Industry 5.0 is accompanied by the advancement of human-centric
approaches and environmental sustainability, as well as the emergence of new business
environment models. These models facilitate the implementation of measures aligned
with these principles and ensure the sustainable economic growth of companies.
Identifying the features of such business models is essential for understanding their
characteristics and assessing the potential for their implementation in companies and
industries that require reform under the influence of ongoing crises.
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HOPMATHBHO-3AKOHOJIABYE PET'YJIFOBAHHSI
BHYTPILIHBOI'O AYAUTY I'PAHTOBOI AISINIBHOCTI
3AKJIAJIIB BULIIOT OCBITH

TpoxanoBcbkuil Bosiogumup,
Acrmipasr,
[IpukapnaTchkuil HallioHanbHUN yHIBepcuTeT iMeH1 Bacuina Credanuka

3Ba)Kar04M Ha CYTTEBE 301IbIIICHHS 0OCATIB IPaHTOBO1 AISIILHOCTI 3aKJIa1B BUIIO]
ocBiTu (mam — 3BO), 3abe3neyeHHs] BIANOBIIHOTO PiBHS BHYTPIIIHBOTO ayAUTy €
KPUTUYHUM  YUHHUKOM IS TapaHTyBaHHA €(EeKTUBHOCTI Ta MPO30POCTI
BUKOPUCTaHHA 30BHIIIHIX (piHaHCOBUX pecypciB. [IparHeHHs MIXXHAPOJHUX JIOHOPIB
JOTPUMaHHS BUCOKHMX CTaHAapTIB (DIHAHCOBOI 3BITHOCTI Pa3oM 3 CYBOPUMHU BUMOTaMU
BITUM3HSHOTO 3aKOHOJABCTBA CIOHYKAlOTh MOTpeOy y YITKOMY Ta CHUCTEMHOMY
MIIX0/1 O HOPMATHUBHO-TIPABOBOTO PETYJIIOBAaHHS BHYTPIIIHHOTO ayJIUTy TPaHTOBOI
nisnbHOCTI.  HasiBHICT,  €quHO1  y3rojpkeHoi mpaBoBoi 0asu  go3Boisie  3BO
MiHIMI3yBaTH (DIHAHCOBI PU3MKH, MIJBUIIUTH PIBEHb BIJIMOBIAAIBHOCTI BUKOHABIIIB
TPAHTOBUX MPOEKTIB Ta 3a0E3MEUNTH CBOEYACHE BUSBJICHHS Ta YCYHEHHS MTOPYIICHb.

OO0’eKTOM JOCHIPKEHHSI € OpraHi3aliiiHO-NPaBOBl MEXaHI3MU 3I1MCHEHHS
BHYTPIIIHBOTO ayJUTY IPaHTOBOI AisuibHOCTI 3BO, 5Kl BKIIIOUaOTh HOPMATUBHI aKTH,
CTaHJApTU Ta BHYTPIIIHI PErJIAMEHTH ayAUTOPCHKUX M1IPO3/1IIB.

[IpeamMeToM BHUCTYMAaOTh TOJIOKEHHS HAIIOHAIBHOTO Ta MIDKHAPOJHOTO
3aKOHOJIAaBCTBA, 1[0 BHU3HAYAIOTh TMPOIEAYpPH IUIAHYBAaHHS, TMIPOBEACHHS Ta
JTOKYMEHTAJIBHOTO 0(OPMIICHHS Ay TUTOPCHKUX MEPEBIPOK TPAHTOBUX KOIITIB. AHaI3
HOPMATHBHO-TIPABOBOTO TIOJISI JI03BOJISIE BUSBUTH MPOTAIMHUA Ta HAIMIPHI BUMOTH,
BU3HAUUTH HEOOXIJHI YJOCKOHAJEHHsS Ta aJalTyBaTh HalKpaly MIXKHAPOIHI
MIPaKTUKH JI0 YKPATHCHKUX pealTiid.

Metoro poOOTH € 31i1MCHEHHS BCEOIYHOrO aHali3y YMHHOI 3aKOHOJIaBuoi 0a3u
BHYTPIIIHBOTO ayAUTY TpaHTOBOI AisuibHOCTI 3BO 3 ypaxyBaHHSIM CTaHIapTIB
[nctutyty BayTpimHix Ayautopis (IBA) Ta Bumor MiHictepcTBa (piHaHCIB YKpaiHu,
a TaKoXX po3poOKa MPaKTUUYHUX PEKOMEHAAIld HI0J0 ONTHUMI3alii HOPMATHUBHO-
MPaBOBOI Ta METOJIWYHOI CKJIQJOBHX BHYTPIIIHHOTO AyJIUTy 3 METOIO IiIBHUIICHHS
€(EeKTUBHOCTI KOHTPOJIO 32 BUKOPUCTAHHSM TPAaHTOBUX KOIITIB. 3a pe3yJibTaTaMu
JOCIIIKEHHS TIPOMTOHY€ETHCSI KOMIUIEKCHA MOJIEIh HOPMATUBHOTO 3a0€3MEeUeHHS, 1110
MOETHYE MDKHAPOJHI CTaHIAPTH, 3arajibHOACPKAaBHI aKTH Ta BHYTPIIIHI MOJITUKH
3BO, 3natHa 3a0€3Ne4YUTH CUCTEMHICTH 1 MPO30PICTh Ay TUTOPCHKUX MPOTIEAYD.

[Tonpu 30inbIIeHHA OOCSTY 3allydeHHS TPAHTOBUX KOIITIB Yy HismbHOCTI 3BO,
Hapa3i HOpMaTUBHO-TIPaBOBa 0a3a HE MICTUTh OKPEMOTO, CIIEIT1aTi30BAHOTO aKTa, SIKH
0e3rocepeIHbO PerysoBaB OuW BHYTPIIIHIA ayJuT TPaHTOBOI AisUIBHOCTI. [cHyroul
HOPMATHBHI JTOKYMEHTH, 30kpema 3akoH Ykpainu «lIpo Bumy ocity»[1], Haka3s
MinictepctBa ¢inanciB Ne 1247 [2] Ta [ToctanoBa Kabinery MinictpiB Ne 1001 [3],
371€01IBIIOT0 BU3HAYAIOTh 3aralibHi MiIXOU 10 OpraHi3allli BHYTPIIIHBOTO ayIuTy Ta
(hiHAaHCOBOTO MEHEKMEHTY OIOJIKETHHUX YCTAHOB, ajie He mepeadavyaroTh MOJI0KEHb,
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0 JETA3yI0Th MOpoleaypu oOJIKy, MEPEeBIPKH Ta 3BITYBaHHS IIOJI0 T'PAHTOBHUX
HaJXO/KeHb. Taka ¢parMeHTapHICTh HOPM IMOPOKYE CUTYaIllil0, KOJIH MiAPO3/IUIN
BHYyTpimHboro ayauty 3BO 3myieHi hopMyBaTH BJIacHI perIaMeHTH, 1110 TPU3BOAUTH
710 3HAYHOI BapiaTUBHOCTI MPAKTUK Ta YHEMOKJIMBIIIOE YHI(DIKAIII0 KPUTEPIiB OLIHKU
PHU3UKIB 1 CTaHJAPTIB MPOBEACHHS ayAUTy B MaciiTadi ramysi. BiacyTHICTh €auHOT
METO/I0JIOT1i Ta HOPMATUBHUX AKTiB MEPEIIKOKAE (POPMYBAHHIO CUCTEMHOTO MIIXOY
70 KOHTPOJIIO TPAHTOBUX KOINTIB 1 3HMXKY€E PIBEHb BIAMOBITAIBHOCTI 3a IIJIHOBE
BUKOPHUCTAHHS 30BHINTHBOTO (hiHAHCYBaHHS.

USAID y cBoemy «USAID Financial Audit Guide for Foreign Organizations»
BHCYBa€ KOMILJIEKC BUMOT JI0 ayJIUTy TPAHTOBOI JISIIBHOCTI, SIKI BUXOASThH 32 PaMKHU
3BUYaiHOi TmepeBipku (iHaHcoBOi 3BiTHOCTI. [lo-mepiie, rpaHTOOTpUMYBaYl
3000B’s3aH1 3aJIy4aTH HE3aJIC)KHUX ayIUTOPIB 3 MIATBEP/KEHOIO KBali(iKaIli€ero, ki
MAaloTh JIOCBIJ] MPOBEJIECHHS ayIUTIB HEpPEe3UACHTHUX opraHizauii. [lo-gpyre, ayaur
Ma€ OXOIUTIOBATH BCl JpKepena (piHaHCYBaHHS IPaHTY, 30KpeMa i HenpsiMi BUTPATH, Ta
MEpeBIPATH BIAMNOBIAHICT BUTpAaT yMmoBaM rpaHToBUX yrona [4]. Ilo-Tpere,
ayAUTOPCHKUI 3BIT MOBUHEH MICTUTH JACTATBHUNA OMUC BUSBICHUX HEBIJIMOBIIHOCTEH
Yy BHYTPIIIHIX CUCTEMax KOHTPOJIIO, PE3YJIbTATH MEPEBIPKA Ta PEKOMEHJALli 100
YCYHEHHS HEJIOJIKIB.

VY «Indicative Audit Programmey» [5] €Bponelicbkoi Kowmicii, po3poOneniit as
nporpamu Horizon Europe, 4iTko OKpeciieHO OaraTopiBHEBY CUCTEMY IMEPEBIPOK, sKa
Mae OyTu iHTerpoBaHa y BHyTpimHii ayauT 3BO. 3okpema, Po3min 11 mpucssueHo
Bepudikallli JOMyCTUMOCTI BUTPAT: ay IUTOPU MAIOTh HE JIUIIIE 3BIPSITH KOKHY CTATTIO
OrO/KETy 3 yMOBaMU TIPAaHTOBOi YroJu, ajié W pEeTEeNbHO aHaji3yBaTH HasBHICTh
i ITBEp UKy BAIbHIX JOKYMEHTIB, BAKOPHCTOBYIOUH CTPYKTYpOBaHHi 3MicT. MueThes
He Tpo (QopManbHy MEPEeBIpPKYy, a MPO SKICHUM aHalli3 TOro, HACKIIBKU BUTPATU
OOTPYHTOBAHI, TOKyMEHTAJIBHO MiATBEPKEH1 Ta I[1IHOBI.

Poznin IV 3o0cepemkenunii Ha OLIHIOBAaHHI BHYTPIIIHIX KOHTPOJIB Yy CTPYKTYpI
rpaHTOOTpUMYyBaua. Bijg aynuTOpiB BUMAaraeTbcsl MEPEBIPUTU HE JIMIIE HASBHICTD
MOJIITUK 1 PErJIaMEHTIB, SIKI BU3HAYAIOTh MOPSAIOK PO3MOALTY KOIITIB, MOTOJKEHHS
BUTpPAT T4 MOHITOPUHI MOPYILIEHb, ajle i OI[IHUTH peanbHe (YHKIIOHYBAHHS IUX
MexaHi3miB. Lle mepeabavae mpoBeneHHs BUOIPKOBUX TECTyBaHb 3alMCIB, aHaTI3
BIIMOBITHOCTI 11 BCTAHOBJICHUM TMpOLIeypaM, a TaKOX BUSBJICHHS MOTEHIIIMHUX
PU3HKIB HEIOTPUMAHHS yMOB T'PAaHTOBOI yroau. Takuil miaxi Ja€ 3MOry riauoiie
3pO3yMITH HE TUIbKHA (OpManbHy HASIBHICTH KOHTPOJO, a W HOro epeKTUBHICTh Y
peaTbHOMY CepEeIOBHIII.

[li mnonoxeHHs @akTU4HO 3000B’s13y10Th 3BO 3a0e3nmeunTH HasSBHICTH
BHYTPIIIHKOI CUCTEMHU ayJWT, SKa JI0O3BOJUTH CBOEYACHO 30MpaTH, OOpoOJISATH Ta
nmojaBaTH 1HGOpPMAIIIO BIAMOBIIHO O OYIKyBaHb IPaHTO/IaBIsl. B 11bOMy KOHTEKCTI
BHYTPILIHIN ayIUT HE MOBUHEH OYTH €130 JUYHOIO TEPEBIPKOIO, & MAE TEPETBOPUTHCS
Ha TIOCTIMHO MAIIOYMH I1HCTPYMEHT YINPaBIiHHSA SKICTIO BHUKOHAHHS TPaHTOBHX
MIPOEKTIB.

VY cuHTEe31 IMX MOJ0XKEHb MIDKHAPOJIHUX TPAHTOAABIIB BUSBISETHCS, 110 0€3
(YHKI1OHATBHOTO MiJIPO3A1TY BHYTPIITHBOT0 ayaAuTy B 3BO HEMOKIMBO rapaHTyBaTu
BIIMOBIJIHICTh ~ OOJIIKY TPAaHTOBUX KOIITIB BUMOraMm JoHOpiB. HasBHICTH
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JOKYMEHTOBaHUX MPOLEIYp PU3UK-OPIEHTOBAHOTO MIAXOIY € KPUTHYHO BaXKJIMBOIO
11 IKICHOTO (DYHKI[IOHYBAaHHS BHYTPIIIHBOTO ayAUTY. 30KpeMa, MOBa i1 PO YiTKO
BCTAHOBJICHI KpUTEPIi Ta MPO30pi aNTOPUTMHU MEPEBIPKU BHYTPIIIHBOTO ayauTy. Taki
THCTPYMEHTH € HEOOX1THOI0 MEPeyMOBOIO JJIsi CBOEYACHOTO ()OpMyBaHHS 3BITHOCTI
BiamoBimHO 10 BUMOT 1 cTpokiB USAID Ta Horizon Europe. Takuit miaxin He nwuiie
3aI0BOJTbHSIE  (pOpMabHI BHMOTH TPAHTOJABIIB, a U CHOpPUSE TIIBUIICHHIO
e(eKTUBHOCTI YIIPaBIiHHS IPAHTOBOIO MisLTbHICTIO B 3BO 3aranom.

Bumoru TpaHTONABIIB A0 BHYTPIIIHBOTO ayAUTy MOBUHHI O€3M0OCepeIHbO
BiIoOpakaTu MPUHIIMIK Ta TPOIEAYPU, 3aKpIiIJICHI B MIKHAPOJHMX CTaHIapTax
ayauTy, g 3a0e3ledeHHs BHUCOKOTO PIBHS HE3aleKHOCTI, 00 €KTUBHOCTI M
CUCTEMHOCT1 MepeBipoK. 30Kpema, MPUHLHUIT PU3UK-OPIEHTOBAHOCTI, MepeadadueHuit
[Tpunmmnom 6 Global Internal Audit Standards [6], Binmosiznae Bumoram USAID o0
BUOIPKOBOT'O TECTYBaHHS Olepaliid 3 ypaxyBaHHSIM Ta (DOKYCyBaHHI Ha JUISHKaX
MIJIBUIIICHOTO PHU3UKYy. AHanoriyno, posaun IIl, sxuii BCTaHOBIIOE MPUHIIUIH
MIATOTOBKU ayAauTy, Ta po3aunl VII momo BAOCKOHalIEHHA ayauTy, (OpMYIOTh
METO/0JIOTIYHY OCHOBY JUIsi (D)OpPMYBaHHSI CIIMCKIB, KpUTEpPIiB 300py JAOKYMEHTIB 1
MEXaHI3MIB TOCT-ayAUTOPHOIO MOHITOPUHTY, 3rimHO 3 sikuMmu Horizon Europe
BHUMarae niATBEPIKEHHS €(EKTUBHOCTI BHYTPIIIHBOIO KOHTPOJIIO [7].

Kpim Toro, mixHapoaHi cranmaptd IBA migkpecniooTh moTpely He3anexHOi
OLIIHKH SIKOCT1 ayIUTOPCHKUX MPOLIEYyp Yepe3 30BHILIHIO OLIHKY KOXHI I’ SITh POKIB,
110 30iraeTbes 3 000B’I3KOBUMU MEPEBIPKAMH YIIPABIIIHHSA T'€HEPATBHOTO 1HCTIEKTOPA
(Office of Inspector General) Arentcta CIIA 3 mixkHapoaHoro po3Butky (USAID).
BnpoBamxkennss B 3BO mexaHi3MiB 30BHIIIHBOI OIIHKM BHYTPIIIHBOTO ayJIUTY
JI03BOJIUTh TAapaHTYyBaTH BIAMOBIAHICT BHYTPIIIHIX PErJIAMEHTIB MPUHIIUAIIAM
HE3aJIEKHOCTI Ta HEYNEPEHKEHOCTI 1 CIPUATUME T1BUIIIEHHIO JOBIPU TPAHTOIABIIIB
70 3BITHOCTI 3akiamy. Taka CHHXpOHI3AIlis MDKHApOAHUX BUMOT 13 0a30BUMH
cranaapramu IBA # ISO cTBOproe €aMHY METONOJNOTIYHY MOJENb, 3IaTHY
3a0e3ne4unT yHi(p1KOBaHy, Mpo30py Ta €(PEeKTUBHY CUCTEMY BHYTPIUIHBOTO AyAUTY
IpaHToBOiI AlsibHOCTI B 3BO.

3akoH Ykpainum Ne 2939-XII 3aknagae KOMIUIEKCHE MPaBOBE MIAIPYHTS AJis
MPOBE/ICHHS JIEPAKABHOTO (DIHAHCOBOIO AYIUTY, 30KpeMa MDLKHAPOAHUX TPAHTOBHX
MPOEKTIB, 1 BU3HA4YA€ SIK 00 €KT KOHTPOJIIO 3aKOHHICTh, IIIbOBE Ta €(PEKTUBHE
BUKOPHUCTAaHHSA KOWTIB [8]. 30KpeMa, BIH 3aKkpiIUIIOE€ MPaBO OPraHiB JIEPHKABHOTO
(1HAaHCOBOTO KOHTPOJIO 3IMCHIOBATH I103aIUIAaHOBI TEPEBIPKU 3a 3BEPHEHHSIM
IpaHTOAABIIB 200 B pa3i BUSBJICHHS O3HAK MOPYIICHb, MOB’S3aHUX 3 HEIUIHOBUM
BUKOPUCTAHHAM T'PAHTOBUX KOIITiB. 3aKOH BH3HAYa€ MOPAIOK OQPOPMIICHHS
pe3yIbTaTIB ayJIUTy, BKIFOYAIOYM OOOB’SI3KOBHM 3BIT MPO BUSBIICHI MOPYIICHHS Ta
peKOMeHaIli NIl yCYHEHHs HEAOJIKIB. AyAWTOPH ACP>KaBHUX KOHTPOJIOIOYUX
OpraHiB MOBUHHI MaTH BUIIlYy OCBITY B raiy3i (piHaHCIB @00 ayAUTy Ta HE MEHIIIE TPbOX
POKIB IpoeciitHOro JOCBiAY, 1110 rapaHTy€ BIANOBIAHICTH KBai(iKalliHUM BUMOTamM
MDKHapoIHUM  HopmaM. Hopmu 3akoHy 3000B’s3ytoTh  3BO  HanaBatu
O€3MepeIKOIHUM TOCTYT 10 IEPBUHHOI JOKYMEHTAIlil Ta 1HhOpMaIlIMHUX CUCTEM i1
yac TPOBEJEHHS JEepK(DIHKOHTPOJIO HAIXO/KEHb, IO 3a0e3neuye Mpo30opicTh 1
OMEpPATUBHICTh AyJAUTOPCHKUX MpoleAyp. Takuil MpaBOBU MeXaHI3M AEp>KaBHOIO
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ayIuTy MDKHApOJIHUX IPOEKTIB CTBOPIOE HEOOXIHUNA KOHTPOJBHUI Kapkac, aie
noTpelye yHidikarii 3 BHyTpimHIME nporeaypamu 3BO nis mocsarHeHHs criBIparti
M1 30BHIIIHIMU Ta BHYTPIIIHIMU MIEPEeBIpKaMHU IPAHTOBOT TISILHOCTI.

[Tonosxenus npo BHyTpimHIi ayauT y 3BO 3aTBep1Ky€eThCs Ha mijicTaBl THIIOBOTO
MOJIOKEHHSI TPO BHYTPIMIHIA ayIuT y OIOMKETHUX YCTaHOBAaX, PEKOMEHIOBAHOTO
MinictepctBoM (PiHanciB Ykpainu nHakazom Ne 1247 Big 04.10.2011 [2], #
yHipikoBaHe monoxeHHs nonaeTbest qo0 Cratyry 3BO sk okpeMuil BHYTpIIIHIN
HOPMATUBHUH aKT. Y HbOMY BU3HAUYAIOTHCS CKJIaJ 1 CTATYyC MiIPO31TY BHYTPIIIHHOTO
ayJIuTy, 10 CKJIaay SIKOro BXOASTH TOJ0Ba MiIPO3LUTy Ta IIIOHAWMEHIIE Ba ayIUTOpU
3 BHUIIOIO OCBITOIO y rajy3i (piHaHCIB ab0 ayAuTy Ta BIAMOBIAHOI KBaTi(iKalli€ro.
[TonoxxeHHs1 3000B’s13y€ BHYTPINIHIX ayJUTOPIB PO3POOIISTH MOPIYHUHN TUIaH ayauTy
13 3aCTOCYBaHHSIM PH3UK-OPIEHTOBAHOTO MIAXOMy, 13 BHU3HAYCHHSAM IPIOPUTETHHUX
PU3HUKOBUX 30H 1 00CSTIB BUOIPOK.

JIOKyMEHT MICTUTh MNPOLEAYpPU OpraHizamii Ta NPOBEIACHHS ayauTy: BiJ
3aTBEPJIKEHHS 3aBJIaHHS Ha MepeBipKy kepiBHUKOM 3BO 10 ckinafgaHHs MPOMIXKHOTO
Ta octaTouHOro 3BiTY. [Ipn npomy [lonoxxenns nependavae JOKyMEHTYBaHHS KOXKHOT
ayAUTOPCHKOT MPOIIEAYPH B poOOUUX JOKyMEHTaX 3 (hikcaiiero (haKTiB, BACHOBKIB 1
pEeKOMEeHJalid Ta OOOB’SI3KOBE MOrOJKEHHS OCTAaTOYHOIO 3BITY 3 BHIIHUM
kepiBHUITBOM 3BO.

He3Baxatouu Ha HasBHICTh UUX Npouenyp, [1onoxeHHs Mpo BHYTPILIHIN ayauT y
3BO ¢aktuuyHO HE MICTUThH CIHEUIAIbHUX PO3/UIIB, MPUCBSIUYEHUX OCOOIUBOCTSIM
MEPEBIPOK IPAHTOBOI JISITBHOCTI: KPUTEPIiB IOMyCTUMOCTI BUTPAT, METOJIUK BIIOOPY
3pa3KiB JJisi TPAHTOBUX NPOEKTIB, CTPOKIB 3BITYBaHHS, MEXaHI3MIB B3a€MOIi 3
(h1HaHCOBO-EKOHOMIYHHUM BIJJIIOM 1 TPAaHT-MEHEIKEPaMHU, 1110 3JIUIIAIOTHCS HEUITKO
nponucaHuMu. Taka yHIBEpPCAJIBHICTh MOJIOXKEHHS MPU3BOIUTH JIO TOTO, L0 KOXKHE
3BO aganTye BHYTpIIIHIM pErjiaMeHT Ha BJIACHUN PO3CYJ, IO MOPYIIYE MPUHITHI
yHi(iKali npoueayp 1 CTBOPIOE HEOJHOPIIHICTh NPAKTUK OOJIKY Ta ayguTy
I'PAHTOBUX KOIITIB.

J171s1 BIOCKOHAJIEHHS! CUCTEMH BHYTPIIIIHBOTO ayAUTY TPaHTOBOI AisibHOCTI B 3BO
JOIIILHO HacaMmIepe 3alpoBaJUTU CHEIlali30BaHU HOPMATHUBHUN aKT, SIKUA OU
YITKO BHU3HA4aB c(epu BIAMOBIIATBHOCTI AyJUTOPCHKOTO MIAPO3ILTY, KpUTepii
BU3HAHHS BUTPAT JOMYCTUMHMH Ta CTPOKHU 3BITYBaHHS 3a TPAHTOBUMH IPOEKTAMHU.
Takwuit 3akoH Mae 00’ eHaTu BUMOTH MixkHapoaHux 1oHopiB (USAID Financial Audit
Guide for Foreign Organizations, Horizon Europe Indicative Audit Programme,
npunounu  Global Internal Audit Standards Ta Meromoinoriuni BkaziBku ISO
19011:2018) B enuHy cucTeMy IpaBuil, 10 TapaHTyBaTUME YHI(iKaIio MiAXOIIB A0
PUBHUK-OPIEHTOBAHOTO TUTAHYBAaHHS ¥ OONIKy TpaHTOBUX KomTiB. [lapanmenpHO
MinictepcTBy (iHaHciB Ta MiHICTEpPCTBY OCBITU 1 HayKH CJHiJl PO3pOOUTH CIHiJIbHE
MeToau4He MOJI0KEHHS 3 BHYTPIIIHBOTO ayJUTY TPAHTOBOI A1SUTBHOCTI.

VY 3BO Heo0Xi1HO PO3UIMPUTH TOBHOBAXKEHHS BIJILTY BHYTPIIIHBOTO ay/IUTY Ta
30UTBLIMTH HOTO IITAT: 000B’SI3KOBO cepTU(dIKyBaTH ayAUTOPIB 3a cTanaapTamu IBA
Ta [SO, a TakoX BBECTH MTOCAy KOOPAMHATOPA 3 TPAHTOBOTO ayUTY, BIIMOBIIAIBHOTO
3a IHTErpalil0 BUMOI JOHOPIB y PIYHUH MUIaH NEPEeBIPOK. 3aCTOCYBAHHS Cy4YacHUX
aHAJIITUYHUX IHCTPYMEHTIB Ha OCHOBI JOCHIKEHb 3a0€3MeUnuTh aBTOMAaTU30BaHUM
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KOHTPOJIb BUTPAT Ta ONEpPATUBHE BUSBJICHHS HEBIAMOBIIHOCTEN B OOJIIKY IPAaHTOBHUX
KOIIITIB.

[TincymoByroun pe3yiabTaTH JOCHTIDKEHHS, BapTO 3a3HAYMTH, 10 YHHHA
HOPMAaTUBHO-TIpaBOBa 0a3za BHYTPIIIHBOIO ayauTy TpaHTOBOi aAisibHOCTI 3BO
BIJIPI3HAETHCS (PPAarMEHTAPHICTIO Ta HEMTOBHOTOIO, IO TOPOKYE 3HAUHI PUSUKH IS
MPO30pOoCTi Ta €(PEeKTUBHOCTI BUKOPHCTAHHSA TPAHTOBHX KOIITIB. IcHyroui akTh —
3aranbHOrO Xapakrepy (3akon «IIpo Buy ocBity», 3akon «IIpo aynut dinancoBoi
3BITHOCTI Ta ayAUTOPCHKY AISUIBHICTHY», moctaHoBa KMY Ne 1001, nakazu MOV No
1247, Ne 1217, Ne 347, Ne 480) — HE MICTATh CHEIIAIbBHUX HOPM, SIK1 O JieTaji3yBaiu
npoueaypu oO0diKy, TEpeBIpKM Ta 3BITHOCTI TPaHTOBUX HaaXomkeHb. OTxe,
BHYTPIIIHIA ayJuT TPaHTOBOI AisuibHOCTI B Ouibmiocti 3BO  3anuiiaerses
CUTyaTHBHUM Ta JIOKAIBHUM, 10 3YMOBJIIOE HEOJHOPIJHICTh MIAXOAIB 1
HEY3TOJKEHICTh JIH ayIUTOPCHKUX MIAPO3/ILITIB.

Mixunapoaui rpantonasii, sk-or USAID Tta €pponeiickka kowmicis (Horizon
Europe), y cBOiX HacTaHOBax BHCYBAalOTh CYBOpl BHUMOruW 110 HasBHOCTI y 3BO
BHYTPIIIHIX CUCTEM KOHTPOJIIO M HE3AJIEKHOIO ayJIuTy, 3 BUBHAUECHHAM CTPOKIB Ta
¢dopmary 3BITHOCTI. HexTyBaHHA UMMM BUMOraMH MOK€ HPHU3BECTH JI0 BTpATH
JOCTYIY JIO0 TPAHTOBHX PECypciB a00 3aCTOCYBAaHHS CaHKIIIM Ta mTpadHUX CaHKIIIH.

Haromicte, mixkaapoani crangaptu IBA ta ISO 19011:2018 Bu3HauyaroTh 4iTKI
METOJAOJIOTIYHI ~ MNPUHLMIK  OpraHi3amii  pU3HK-OPIEHTOBAHOIO  IUIAHYBaHHS,
HE3aJIe)KHOT OL[IHKHU SIKOCTI ayJUTy, JOKYMEHTYBaHHS Ta MMOCTIMHOTO BIOCKOHAJIEHHS
npoueayp. Ix amanranis 10 ymoB 3BO € KPUTHYHO BaKIMBOIO ISl 3a0€3HEUCHHS
BIJIMOBIJIHOCTI BHYTPIIIHBOTO ayJIUTy TPAHTOBOI IISTILHOCTI MEPEJOBUM CBITOBUM
MpaKTUKaM.

3anponoHoBaHa MOJENIb YAOCKOHAJIEHHS Iependadyae MPUUHSTTA ClieliajJbHOro
3aKOHY TMpPO TPAHTOBY ISUIBHICTH Ta BHYTpimHIA ayautr y 3BO, po3poOky
METOJNYHOIO TMOJOXKEHHS, siKe Y3romkye Bumoru noHopiB USAID ta €C 3
MIKHapoIHUMHU cTanaaptamu IBA it [SO, ta miaBuiieHHs kBamiikaili ay ITMTOPChbKUX
MIIPO3AUIIB HUISIXOM cepTudikamii 3a mnporpamamu IBA Ta 3ampoBamkeHHS
30BHIIIHBOT OI[IHKU SIKOCTI.

VY miacyMmky, peamizailis LUX PEKOMEHJAALI T03BOJUTH CPOPMYBATU EIUHY,
MPO30py Ta €PEKTUBHY CUCTEMY BHYTPIIIHBOTO ayJAUTY TPAHTOBOI AisuibHOCTI B 3BO,
o 3a0e3MeyuTh BIAMOBIIHICTE OONIKY M 3BITHOCTI HaWBUIIUM MIKHAPOJIHUM
CTaHJapTaM, a TaKOX IMiIBUIIUTH JOBIPY T'PAHTOJABIIIB Ta HAYKOBOi CIUJIBHOTH O
yHiBepcuTeTiB. HamaHHA 4YITKHMX METOAOJOTIYHUX OpIEHTUPIB Ta HOPMATHUBHUX
rapaHTiii CTBOPUTH OCHOBY JJISi CTAjOr0 PO3BUTKY aKaJeMiuHOI Ta JOCIITHUIIBKOI
JISTBHOCTI 32 paXyHOK 30BHIIIHIX ()iHAHCOBUX PECYPCIB.
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PO 3B'SI30K MIK BMICTAMU KOBAJBTY TA
MEPKYPIIO ¥ BYTLIBHOMY ILIACTI Cs INAXTH
«ITABJIOTPAJICEKA» (YKPATHA)

Iukos BaJiepiii BasiepiiioBu4

KaHIUJIAT T€O0JI0T0-MIHEPATIOTIYHUX HAYK, TOIEHT,

Hanionansuuit TY «/lHinpoBCchKa MoMiTEXHIKay, YKpaiHa,

CTapIMii HAyKOBHUM CHIBPOOITHUK,

1HCTUTYTY TeoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH Vkpainu, Ykpaina

JApemnak Ouexcanap CraHicaaBoBUY
KaHIUJIAT TEXHIYHUX HayK, JTOIEHT,
Hamionansauit TY «JlHipoBCchKa MOMITEXHIKaY, Y KpaiHa

IHamenko ITaBio CepritoBuu
KaHIHUJIAaT T€0JIOTTYHUX HAYK, CTapIINi HAYKOBHM CITIBPOOITHUK,
1HCTUTYTY reoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH VYkpainu, Ykpaina

bepe3nsik Ounexcanap OuiekcaHaApoOBUY
KaHJUIaT TEXHIYHUX HAYK, TOICHT,
Hamionansuuii TY «JIHITpOBChKA MOMITEXHIKAY, Y KpaiHa

Yeuyeas I1aBiao Onerosuy
1xeHep, Hamionansnuii TY «JlHIpOBChKA MOMITEXHIKAY, YKpaiHa

Beryn. 3aranbHa akTyadbHICTH JOCHIKEHHS BMicTy 1 3B'si3ky Co Ta Hg y
BYIUIbHMX IJJacTaXx OOyMOBJI€HA IX BIJIHOIIEHHSM JO TEPeNiKy «IOTEHIIITHO
TOKCUYHUX» €JIEMEHTIB y BYTULIl, SIKI 3T1IHO HOPMATUBHUM JOKYMEHTAM IOBHHHI
000B'SI3KOBO JAOCTIKYBATHUCh.

Ocranni pgocsirHeHHsl. Panime y BYTruIbHUX IUIACTaX PI3HUX Te0JIOTO-
MPOMUCIIOBUX paiioHiB JloHOacy mepeBakHO JIOCHTIKYBaJIUCS TOKCUYHI Ta
MMOTEHIIITHO TOKCHYHI eJleMeHTH [1 - 267]. ¥V Toii e Jac, JOCIIIKSHHS 3B’ I3Ky MIXK
Bmictamu Co ta Hg y ByriibHOMY IJ1acTi Cs moJist maxTtu «[laBnorpajcekay paniiie He
BHUKOHYBAJIHCA.

MeTta po6oTu: noyisirae y JoCIiKeH1 0COO0JIMBOCTEH 3B’ 3Ky KoHIIeHTpailii Co ta
Hg y ByrinbHOMY 11acTi ¢s mosis maxTu «IlaBiorpancekay.

MeTtoauka gociiakenb. PaKkTOJOTTYHOI OCHOBOI po0OTH Oyiu pe3ysbTat 83
KUIbKICHUX CIIeKTpalibHUX aHami3iB Co ta Hg Bukonanux micinst 1981p. B nieHTpasbHuX
CepTU(PIKOBAHUX JIAOOPATOPISIX BUPOOHUYUX TE€OJOTOPO3BIAYBAIBHUX OpraHi3alii
VYkpainu 3 marepiady IJaCTOBUX MPOO OTPUMAaHUX BUPOOHHYUMHU 1 HAYKOBO-
JOCJIITHUIIbKUMU T1AMPUEMCTBAMH 1 OpTraHi3allisiMi Ta 0COOMCTO aBTOPaMH.

Pe3yabTaTu gociaixkenb. byio BUKOHaAHO aHAMITHYHI PO3PAaXyHKH BIAMOBIIHOCTI
EMIIIPUYHUX PO3MOJUIIB JTOCHIDKYBAaHUX KOMIOHEHTIB po3noainy [ayca. C miero
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MeTor Oynu po3paxoBani kpurtepii Jlimmedopca, [lanmipo-Yinka, Konmoropoa —
CwmipHoBa Ta 3roau xi-kBajapat [lipcona. Y Bcix BUMaaKax pe3yJbTaTH PO3PAXYHKIB
MiATBEPIUIA  HEBIAMOBIIHICT JOCTIIPKYBaHUX BHUOIPOK HOPMAIBHOMY 3aKOHY
po3noaury. TakuM 4uHOM, I GBI PeaTiCTUIHOI OIIHKU IEHTPAIBHOI TCHSHITI
BmicTiB Co Ta Hg 3amicTh 3HaueHb CEpPeAHBOTO apU(PMETUYHOTO HEOOXITHO
BUKOPHCTOBYBAaTH MeJiaHHI 3HAa4YeHHS. 3a pe3yJbTaTaMH KOPEJSAIIHHOTO aHali3y
BCTAHOBJICHO MPSMMUIA Ty>Ke Mauil 3B's130K M1k KoHIIeHTparisimu Co ta Hg, mpu npomy
koedimient kopensuii [lipcona mopiBHioe 0,12. 3a pe3yibraramMu perpeciiHoro
aHaJi3y po3paxoBaHe JiHIMHE PIBHAHHS perpecii:
Co=0,3437 +0,1236 - Hg

BucHoBkH. AHali3 BUKOHAHUX JOCTIHKEHb CBIIYUTH MpoO: 1) HEBIAMOBIAHICTH
EMITIPUYHUX BUOIPOK PO3MIIIHYTUX XaPAKTEPUCTUK HOPMAJILHOMY 3aKOHY PO3IMOJLTY;
2) (ikcyeTbes nmonimMoaanbHOCTh po3noauty Co ta Hg 3) BcTaHOBIIEHO IyXKe Malluid Ta
npsiIMHUi 3B'130K MK KoHUeHTpauisMu Co ta Hg; 4) po3paxoBaHe piBHSHHS perpecii
J03BOJISIE  TIPOTHO3YBaTH JIMIIE 3arajbHl TEHJEHUIi 3MiH KoHueHTpamii Co y
BYT'UIbHOMY IIAacTi Cs oJid mwaxTh «IlaBiorpaacekay.
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MeTayu1I000pabaTHIBAIOIINN HHCTPYMEHT — TEXHUKA U TEXHOJIOTUS €0 U3TOTOBJICHHUS
u nupuMmeHeHus: «MHCTpyMeHTampHOE MatepuanoBefcHue». COOpPHUK HayJHBIX
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53. BynoBa Ta miHepadbHUN CKJIaJ 3aii3icTuX KBapiuTiB ['opimHe-IlL1aBHUHCHKO-
JlaBpukiBcwkoi ainstaky / ImkoB B. B., JIpemmaxk O. C., bepesnsik O. O., Kosiii €. C.,
[Tamenko II. C., Yewens II. O. // T'eorexHiuni npobiemu po3poOKH POAOBHIII :
matepianu XXI mixxkHapogHoi KoH(]. Momoaux BYeHHX (26 x0BTHS 2023 poky, M.
Huinpo). — Huinpo : II'TM im. M. C. IlonsxoBa HAH VYkpainu, 2023. — C. 84-88. —
Pexxwum noctymy: https://irnmu.org.ua’/handle/123456789/165355

54. OcHoBHI ocoOnMBOCTI  TpaHiTOiNiB JIeMypHHCHKOTO  KOMILIEKCY Ta
ruiariorpaditoifiB CakcaraHcbKoro KOMILIEKCY B paiioHi [opimHe-IInaBHUHCBKO-
JlaBpuKiBChKOTO pojoBHIIA 3ami3ucTuX kBapuutiB / [mkoB B. B., JIpemmak O. C.,
bepesnsxk O. O., Kosiii €. C., [Tamenko I1. C., Yeuens I1. O. // ['eoTexHiuH1 mpobiaemMu
po3poOKK pojoBuIl : MmaTepiaau XXI MDKHApOIHOI KOH(}. MoJoaux BueHUX (26
#0BTHS 2023 poky, M. Hinpo). — uinpo : [['TM im. M. C. TTonsikoBa HAH VYkpaiuu,
2023. - C. 90-95. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165356
55. IIpo 0coOAMBOCTI MIHEPATBLHOTO CKJIaay JpPIOHUX CEYEBUX KOHKPEMEHTIB
MemkaH1iB micta Hikonons / lmkoB B. B., bapannik K. C., Koziii €. C., Bnaguk 1. B.
// TeorexH1yH1 mpodieMu po3poOKu pooBull : MaTepian XXI MIKHAPOIHOT KOH(.
Mosiogux BYeHUX (26 >xoBTHs 2023 poky, M. duinpo). — Huinpo : II'TM im. M. C.
IlonskoBa HAH Vkpaiau, 2023. — C. 176-178. — Pexum pgocrymy
https://ir.nmu.org.ua’handle/123456789/165357

56. [Ipo 3B's130K Mi>k BMICTaMH I'€pMaHII0 Ta KOOAIbTY Y BYTIJIbHOMY ILTACTI ¢42 MIaxTu
«CramkoBay» / YepHoOyk Onekcanap IBanoBuy, ko Banepiit Banepiitosuu, Kozap
Muxkona AaronoBud, Jpemmak Onekcanap CranicnaBoBud, Yeuens [1aino Oneropuy
// Development trends and improvement of old methods : with the Proceedings of the
13th International Scientific and Practical Conference, (December 12-15, 2023)
Warsaw, Poland. — Warsaw, 2023. — Pp.154-177. — Pexum pgocrtymy :
https://ir.nmu.org.ua’/handle/123456789/165437

57. 1Ipo cTaTUCTUYHUIA 3B'I30K MK BMICTaMHU I'€pMaHIl0 Ta KOOAIbTy y BYTUIbHOMY
macTi c8H maxtu «brarogatHay / YepnoOyk Onexcannp IBanoBuu, ko Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmnak Onexcannp CraHicaaBOBUY,
UYeuens [1aBno Onerosuu // New integrations of modern education in universities : with
the Proceedings of the 12th International Scientific and Practical Conference,
(December 05-08, 2023) Amsterdam, Netherlands. — Amsterdam, 2023. — Pp. 92-115.
— Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/165438

58. ImxoB B. B. IIpo ocobmmBocTi opMyBaHHS MCKOBUKOBHX YPAHOBHX POJIOBHUII]
Mamni-Hirepcbkoi cuneknizu / ImkoB Banepiit BanepiiioBuu, [pemmak Onexcanmap
CranicnaBoBuy, Yeuens [1aBno Onerosuy // Modern ways of development of science
and the latest theories : with the Abstracts of XI International Scientific and Practical
Conference, December 11-13, 2023, Madrid, Spain. — Madrid, 2023. — Pp. 96-115. —
Pexum noctymy : https://irnmu.org.ua/handle/123456789/165439

59. TImkoB B. B. IIpo ocobnuBocTi (popMyBaHHSI MJIACTOBO-POJIOBHX YPAHOBHX
ponoBui Yexii Ta Pymynii/ lmkoB Banepiit BanepiiioBuu, Jpemmak Onexcanap
CranicnaBoBuu, Yeuens IlaBno Oneroud // Youth, education and science through
today’s challenges : with the Abstracts of XII International Scientific and Practical
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Conference, November 04-06, 2023, Bordeaux, France. — Bordeaux, 2023. — Pp. 88-
107. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165441

60. Ampoxin B. I. Ocob6muBocTi ckiamy 1 Jgedopmariiii MICKOBUKIB OIS
maxtu «Kamitanenay (Jonbac) / Anpoxin Biktop IBanoBuu, ImkoB Banepiii
BanepiitoBuy, Jlucenko Cepriii / Youth, education and science through today’s
challenges : with the Abstracts of XII International Scientific and Practical Conference,
November 04-06, 2023, Bordeaux, France. — Bordeaux, 2023. — Pp. 108-114. — Pexxum
noctymy: https://ir.nmu.org.ua’/handle/123456789/165442

61. OcoOauBOCTI 3B'sI3KY MIXK BMICTaMH F'€pMaHito Ta GTOpYy y ByTUIbHOMY ILIACT ¢42
maxtu «CramkoBa» / UepnoOyk Onexcanap [BanoBuy, lmkos Banepiit BanepiiioBuy,
Kozap Mukona Antonosuu, /pemmnak Onekcanap CraniciaBoud, Yeuens [laBio
Onerosuu // World trends, realities and accompanying problems of development : with
the Proceedings of the 14th International Scientific and Practical Conference,
(December 19-22, 2023) Copenhagen, Denmark. — Copenhagen, 2023. — Pp. 108-131.
— Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/165477

62. ImikoB B. B. JIsiki ocobnuBocTti Metanorenii Cepeanroro [ToOyxoks (Ykpaina) /
ImkoB Banepiit BanepiiioBuu, pemmak Onexcanap CranicinaBoBuy, Yeuens [laBno
Onerouu // People and the world: global problems of human development : with the
Abstracts of XIV International Scientific and Practical Conference, December 18-20,
2023, Prague, Czech Republic. — Prague, 2023. — Pp. 78-99. — Pexxum pocrtymy :
https://ir.nmu.org.ua’/handle/123456789/165478

64. Imxos B. B., Koziii €. C., bapannik C. 1. [lesiki MopdocTpyKTypHI Ta MiHEpabH1
ocoOmBoCTI ApiOHKUX ypouiTiB MemkaHIiB Kpusoro Pory //I'eonoro-minepanordinuii
BiCHUK KpHBOPI3bKOTO HaIllOHAIBHOTO yHIBepcUTETY. — 2022, — T. 24. — Ne. 2. — C. 5-
17. — Pexxum noctymny : http://repo.dma.dp.ua/id/eprint/8678

65. Imiko B. B. Oco6mmBocTi eBmniziToBa Gpopmariist Cepenuboro [Tooyxoxs (Ykpaina)
/ TmixkoB Banepiit BanepiioBuy, [pemmak Onexcanap CranicinaBoBud, Yeuens [1aBio
Onerouu // Distance learning: problems, ways of development and the latest
technologies : with the Abstracts of the XV International Scientific and Practical
Conference, December 25-27 2023, Munich, Germany. — Munich, 2023. — Pp. 88-109.
— Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/165573

66. Tpodumenko JI. I1. MinepanbHuii ckiiaja Ta Oy0Ba NaTOT€HHOTO O10MiHEPATLHTO
YTBOPEHHS — YPOJITY OAUHAALSATUPIUHOTO Xyonmyuka 3micta Jninpo / Tpodumenko
JIro6oB IlerpiBHa, ImkoB Banepiit BanepiitoBuu, AradonoB Imis CeprivioBuy //
Distance education as the main problem of young people : with the Proceedings of the
15th International Scientific and Practical Conference, (December 26-29, 2023)
Madrid, Spain. — Madrid, 2023. — Pp. 62-72. — Pexum gocrymy
https://ir.nmu.org.ua/handle/123456789/165578

67. OcobauBOCTI CTATUCTUYHOTO 3B'SI3KY MDK BMICTaMH TE€pPMaHIl0 Ta XpOMYy Yy
BYTibHOMY M1acTi ¢42 maxtu «CramkoBay / YepHoOyk Onekcanip IBanoBuY, [1ikoB
Banepiit BanepitioBuu, Kozap Mukona AxToHOBHY, [Ipemmak OiekcaHap
CranicnaBoBuu, Yeuens [TaBino Oneroud // Distance education as the main problem
of young people : with the Proceedings of the 15th International Scientific and Practical

68



GEOLOGY
SCIENTIFIC DEVELOPMENTS FOR IMPROVING MODERN EDUCATION

Conference, (December 26-29, 2023) Madrid, Spain. — Madrid, 2023. — Pp. 73-97. —
Pexwum noctymy : https://ir.nmu.org.ua/handle/123456789/165579

68. UYepnooOyk, O. 1., Imxos, B. B., Koziit, €. C., & Kozap, M. A. (2023).
OCOBJIMBOCTI 3B’A3KY BMICTY TEPMAHIIO 13 KOHIEHTPAIIISAMU
TOKCHUYHMX EJIEMEHTIB TA IX PO3IIOALI Y BYT'UDIbBHOMY IIIACTI C5
HTAXTHUN «BJIIATOAATHA». Bicnux Qodecbko2o HAYiOHANbHO20 YHigepcumemy.
T'eoepagiuni ma ceonociuni nayku, 28(2(43), 184—195. https://doi.org/10.18524/2303-
9914.2023.2(43).292747

69. IIpo 0coOIUBOCTI CTATUCTUYHOTO 3B'A3KY MiK BMICTaMH IepMaHil0 Ta BaHAIIIO Y
ByTUIbHOMY 11acTi c42 maxtu «CramkoBay / YepHoOyk Onekcanap IBanoBuy, lmkos
Banepiit BanepiiioBuu, Kozap Muxona AwntonoBuu, J[pemmak Onexcanap
CranicnaBoBuu, Yewenb I[laBno OmneroBuu // Advanced technologies for the
implementation of new ideas : with the Proceedings of the 1st International Scientific
and Practical Conference, (January 09-12, 2024) Brussels, Belgium. — Brussels, 2024.
— Pp. 50-74. — Pexxum poctymy : https://ir.nmu.org.ua/handle/123456789/165745

70. ImkoB B. B. Oco0anBOCTI KOHAAIMTOBOI Ta MapMyp-KanbLHU(pipoBoi (popmarii
Cepennvoro IloOyxoks (Ykpaina) / ImkxoB Banepiii BanepiiioBuu, [lpemmak
Onekcanap CranicnaBoBuu, Yewens I[laBno OneroBuu // Current methods of
improving outdated technologies and methods: with the Abstracts of thel
International Scientific and Practical Conference, January 08-10, 2024, Bilbao, Spain.
—  Bilbao, 2024. — Pp. 119-141. —  Pexum JOCTYIY
https://ir.nmu.org.ua’/handle/123456789/165746

71. TmkoB B. B. IIpo neaxki oco6muBocti (dopmalii KBapuUUTIB Ta
BrucokormHozemuctux mnopin Cepeanwsoro I[ToOysxoks (Ykpaina) / Imkos Banepiii
BanepiiioBuy, [pemmak Onexcanap CranicimaBoud, Yeuens [laBno Onerosuu //
Research work in the system of training teachers in technological fields : with the
Abstracts of II International Scientific and Practical Conference, January 15-17, 2024,
Berlin, Germany. — Berlin, 2024. — Pp. 105-127. — Pexum pgocrtymy :
https://ir.nmu.org.ua’/handle/123456789/165956

72. 3axinHo-XapKiBILIBCbKE HadTOrazokoHJeHcaTHe pojoBuilne (Ykpaina) / Imikos
Banepiit BanepiiioBuu, KopoBsaka €Breniii AnaromniiioBud, XoMeHko Bomoaumup
JIbBoBHY, [lamenko Onekcanap AmnatomiiioBud, Ilamenko IlaBno CeprifioBuu //
Innovations in education: prospects and challenges of today : with the Proceedings of
the 2nd International Scientific and Practical Conference, (January 16-19, 2024) Sofia,
Bulgaria. —  Sofia, 2024. - Pp. 51-78. — Pexum poctymy
https://ir.nmu.org.ua/handle/123456789/165960

73. IIpo cTaTUCTUYHMI 3B'I30K MK BMICTaMU T'€pMaHIIO Ta HIKEJIO y BYTUIBHOMY
macTi ¢42 maxtu «CramkoBay (Ykpaina) / YUepnobyk Onekcannp IBanoBud, Inikos
Banepiit BanepiiioBuu, Kozap Muxona AwntonoBuu, J[pemmak Onexcauap
CranicnaBoBuu, Yeuens [1aBno Onerosuu // Innovations in education: prospects and
challenges of today : with the Proceedings of the 2nd International Scientific and
Practical Conference, (January 16-19, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 79-
104. — Pexxum noctymy : https://ir.-nmu.org.ua/handle/123456789/165963
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74. ImikoB B. B. Pe3ynbratu nerporpadidyHux g0ciiKeHb MeTada3ansTiB CepeTHbOoro
[ToOyxoka (Ykpaina) / ImkoB Banepiit BanepiiioBuy, [pemmak Omnexcanap
CranicimaBoBrnu, Ueuens [1aBao Onerosmu // Intellectual education of students and
schoolchildren of the new generation : with the Abstracts of the III International
Scientific and Practical Conference, January 22-24, 2024, Paris, France. — Paris, 2024.
— Pp. 53-75. — Pexxum noctymy : https://ir.-nmu.org.ua/handle/123456789/166054

75. 3B'A30K MIXK BMICTaMH T€pMaHiI0O Ta MOTYXHICTIO BYT'UIbHOTO IJIACTy c42 mIaXxTu
«CramkoBa» (Ykpaina)/ Yepnodbyk Onekcannp IBanoBuu, ImkoB Banepiii
BanepiitoBuy, Kozap Muxkona Auntonosuu, Jlpemmak Onexcannp CraHiciaBOBUY,
Yeuens [TaBno Onerosuu // Technologies in education in schools and universities :
with the Proceedings of the3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 111-136. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166053

76. T'eonoro-texHojoOriyHI 0COOJMBOCTI MalloCOPOUMHCHKOTO  HAPTOTa30BOTO
ponoBumia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, KopoBsaka €Breniii
AmnaromiioBud, XoMmeHko Bomogumup  JIbBoBuu, Ilamenko  Oinexcanip
AmnaromniiioBuy, [Tamenko ITasno CepriiioBuy // Technologies in education in schools
and universities : with the Proceedings of the 3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 78-110. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166025

77. ImkoB B. B. Teonoro-rexHosoriuni  ocoOiuBocTi  KavamiBchkoro
HadrorazokonaeHcatHoro ponaosuina (Ykpaina) / lmkoB Bainepiii BanepiiioBuu,
Kopossika €Breniii Anaroniiiopud, Xomenko Bomnoaumup JIsBoBuu // Problems of
integration of education, science and business in globalization : with the Abstracts of
the V International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. — Sofia, 2024. - Pp. 89-119. - Pexum goctymy
https://ir.nmu.org.ua/handle/123456789/166115

78. 3B'A30K MIXK BMICTaMU I'€pMaHIl0 Ta MApPraHIl0 y BYTUIbHOMY IJIACTI ¢9 maxTu
«bnaronatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmak Onekcannp CraHicaaBOBUY,
UYeuens [TaBno Onerosuy // Modern technologies and processes of implementation of
new methods : with the Proceedings of the 5th International Scientific and Practical
Conference (February 06 - 09, 2024) Madrid, Spain. — Madrid, 2024. — Pp. 92-118. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166113

79. ImikoB B. B. Pe3ynbpratl merporpadiyHux ITOCTIIKEHb JESKUX OJIIBIHOBUX METa
6a3anbTiB Cepennnoro [1ooyxxs (Ykpaina) / lmkos Banepiit Banepiitouy, pemmak
Onexcannp CranicinaBosud, Yeuens [laBno Onerosud // Problems of integration of
education, science and business in globalization : with the Abstracts of the V
International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. — Sofia, 2024. - Pp. 66-88. — Pexum gocrymy
http://ir.-nmu.org.ua/handle/123456789/166114

80. 3B'130k MK BMICTAMHM T€pMaHII0 Ta CBHUHIIO y BYTUIBHOMY IUIacTi €9 maxTtu
«bnaromatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiitoBuu, Ko3zap Mukona AntoHoBuu, [Ipemmak Omnexcanap CraHiciaBOBUY,
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UYeuens [TaBno Omerosuu // Old and new technologies of learning development in
modern conditions : with the Proceedings of the 6th International Scientific and
Practical Conference (February 13-16, 2024) Berlin, Germany. — Berlin, 2024. — Pp.
78-104. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/166159

81. ImkxoB B. B. Pesynpraté merporpadiuHux AOCHIKEHb ACSIKUX CEPIIUTOBHUX
kpuctanocinaniiB Cepeansoro [looyxoks (Ykpaina) / ko Banepiit BanepiiioBuuy,
Hpemmak Onexcanap CranicnaBoBud, Yeuens [1aBmo Onerosuy // Theory and practice
of the development of technical sciences : with the Abstracts of the VI International
Scientific and Practical Conference, February 12-14, 2024, Prague, Czech Republic. —
Prague, 2024, — Pp. 70-93. — Pexxum JOCTYITY:
https://ir.nmu.org.ua/handle/123456789/166160

82. ImkoB B. B. I'eonmoro-texHosoriuni oco6auBocti KuOMHIIIBCBKOTO HA(dTOBOTO
ponosumia (Ykpaina) / ImkoB Banepiit BanepifioBuu, Koposska €preniit
AmnaromiiioBud, XomeHko Bomomumup JIeBoBuu // Theory and practice of the
development of technical sciences : with the Abstracts of the VI International Scientific
and Practical Conference, February 12-14, 2024, Prague, Czech Republic. — Prague,
2024. — Pp. 94-125. — Pexxum IOCTYIY:
https://irnmu.org.ua/handle/123456789/166161

83. IIpo 3B'130K MIK BMICTaMU T€PMaHIIO Ta HIKEIIO Yy BYTUJIBHOMY ILIACTI €9 IIaxTH
«bnarogatna» (Ykpaina) / UYepHoOyk Omnekcanap IBanoBuu, ImkoB Banepiit
BanepiiioBuu, Ko3zap Mukona AntoHoBu4, [Ipemmak Omnekcanap CraHiclIaBOBUY,
Yeuens [TaBno Oneroud // Professional development: theoretical basis and innovative
technologies : with the Proceedings of the 7th International Scientific and Practical
Conference (February 20-23, 2024) Paris, France. — Paris, 2024. — Pp. 97-123. —
Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166277

84. ImkoB B. B. Pesynpraté mnerporpadiuHux AOCTIHKEHb EAKUX MIPOKCEH-
ampi0onoBux kpuctanocnanuiB Cepennboro IloOyxoks (Ykpaina) / Imikos Banepiit
BanepiiioBuu, Jlpemmak Onexcangp CranicnaBoBuu, Yeuens [laBno Oserosuu //
Information technologies in education, technology and industry : with the Abstracts of
the VII International Scientific and Practical Conference, February 19-21, 2024,
Madrid, Spain. — Madrid, 2024. — Pp. 45-68. — Pexum pocrymy
http://ir.nmu.org.ua’/handle/123456789/166292

85. ImxoB B. B. T'eosoro-texHonoriydi 0cobauBocTi  MaTiiaxiBCbKOTO
HadrorazokonaeHcatHoro ponaosuia (Ykpaina) / lmkoB Banepiii BanepiiioBuy,
Kopossika €Breniit AnaromiiioBu4, XomeHko Bosogumup JIsBoBuY // Information
technologies in education, technology and industry : with the Abstracts of the VII
International Scientific and Practical Conference, February 19-21, 2024, Madrid,
Spain.  —Madrid, 2024. -  Pp. 69-100. - Pexum  gocrymy :
https://ir.nmu.org.ua/handle/123456789/166295

86. 3B'A30K repMaHIilO0 13 30JIbHICTIO Ta «TOKCUYHUMHU» €JIEMEHTaMU y BYTLUII Ha
NpuKIIaal miacta ¢S nois maxtu binarogatna 3axignoro Joub6acy / O. 1. UepHOOYK,
B. B. Imkos, €. C. Kosiii, M. A. Ko3zap, I1. C. [Tamenko, O. C. JIpemmnak // Haykosi
npaii JloHenpKoro HalioOHaJbHOrO TexHIYyHOro yHiBepcurery. Cep.: I'ipHuyo-
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reosioriyda. — 2023. — Bun. 2 (30). — C. 68-79. — Pexum pgoctymy
http://ir.nmu.org.ua’/handle/123456789/166297

87. 3B'SI30K repMaHiio i3 30JBHICTIO Ta «TOKCHYHUMK» €JIEMEHTaMH y BYTULT Ha
npukiIaAi miacta ¢S5 mois maxtyu braarogaraa 3axigaoro Jlonbacy / O. 1. UepHOOYK,
B. B. Imkos, €. C. Kosziit, M. A. Ko3zap, I1. C. ITamenxko, O. C. JIpemmaxk // Haykosi
npami  JIOHEBKOro HalllOHANBHOTO TexHIYHOro yHiBepcutery. Cep.: [ipHHYO-
reojoriuna. — 2023. — Bum. 2 (30). — C. 68-79. — Pexum pgoctymy
http://ir.nmu.org.ua’/handle/123456789/166297

88. 3B'I30K MK BMICTaMU T'€pMaHIIO0 Ta BaHAJII0 Y BYTUJIBHOMY ILIACTI €9 IMIaxTu
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcanap IBaHoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxkona Auntonosuu, Jpemmak Onexcannp CraHiciaaBOBUY,
Yeuens [laBno OneroBuu // Priority areas of research in the scientific activity of
teachers: with the Proceedings of the 8th International Scientific and Practical
Conference (February 27 — March 01, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
30-57. — Pexxum noctymy : http://irnmu.org.ua’handle/123456789/166311

89. ImkoB B. B. Pe3ynpraTn nerporpadiuHux JOCHIIKEHb IESIKUX KapOOHATU30BaHUX
oyiBiHOBUX MeTaba3ansTiB Cepennboro IloOyxoks (Ykpaina) / ImkoB Banepiii
BanepiiioBuu, Jlpemmak Omnexcanap CranicnaBoBuy, Yeuens [laBno Omnerosuu //
Information technologies and automation of learning in modern conditions : with the
Abstracts of the VIII International Scientific and Practical Conference, February 26-
28, 2024, Munich, Germany. — Munich, 2024. — Pp. 50-74. — Pexxum poctymy :
http://ir.nmu.org.ua/handle/123456789/166312

90. ImkxoB B. B. I'eomoro-texnosoridai 0co0auBocTi MOHACTHUPHIIIEHCHKOTO
HadroBoro pojoBuiia (Ykpaina) / lmkos Banepit BanepiitoBuu, Koposika €Breniii
AmnaromiioBud, Xomenko Bomogumup JIeBoBuu // Information technologies and
automation of learning in modern conditions : with the Abstracts of the VIII
International Scientific and Practical Conference, February 26-28, 2024, Munich,
Germany. — Munich, 2024. - Pp. 75-108. — Pexum pocrymy :
https://ir.nmu.org.ua’handle/123456789/166313

91. IIpo cratuCTUYHUI 3B'A30K MIX BMICTAMHM T€pPMaHIl0 Ta XpOMY Y BYTUIbHOMY
macTi ¢9 waxtu «braarogatHay (Ykpaina) / UepnoOyk Onekcanap IBanoBuu, [mkos
Banepiii Banepiiiouu, Kozap Muxona AwntoHoBuu, J[pemmak Onexkcanap
CranicnaBoBuu, Yeuens [TaBno OneroBuu Theoretical and practical aspects of the
development of science and education : with the Proceedings of the 9th International
Scientific and Practical Conference (March 05-08, 2024) Prague, Czech Republic. —
Prague, 2024. — Pp. 51-79. — Pexum JOCTYILY
https://ir.nmu.org.ua/handle/123456789/166372

92. ImkoB B. B. Pesynprat merporpadiyHuX AOCTIHKEHD MEIKUX KyMIHTTOHITOBHX
kpuctanocnaniiB Cepeaanoro [loOyxoks (Ykpaina) / IimkoB Banepiit BanepiiioBud,
Hpemmak Onekcanap CranicnaBopuy, Yedens IlaBno OneroBuu // Questions
regarding the problems of higher education : with the Abstracts of the IX International
Scientific and Practical Conference, March 04-06, 2024, Bordeaux, France. —
Bordeaux, 2024. — Pp. 81-105. — Pexxum JOCTYTY
https://ir.nmu.org.ua’/handle/123456789/166373
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93. TmkoB B. B. TI'eonoro-texHonoriuni ocobauBocti HoBoMHKOIATBCEKOTO
(MoBuaniBchkoro) HahTOra30KoHAEHCaTHOTO pojosuia (Ykpaina) / lmkos Banepiii
BanepiitoBuu, Kopossika €Breniit AnaromniitoBud, XomeHko Bomonumup JIsBoBu4 //
Questions regarding the problems of higher education : with the Abstracts of the IX
International Scientific and Practical Conference, March 04-06, 2024, Bordeaux,
France. - Bordeaux, 2024. — Pp. 106-139. — Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166374

94. I1po 3B's130K MK BMICTaMH I'eépMaHito Ta KOOAIbTy Y BYT'JIbHOMY IUIAcTi ¢9 MIaxTH
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcanap IBaHoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxkona AntonoBuu, Jpemmak Onexcannp CraHiciaaBOBUY,
Yeuens [1aBno Onerosuu // Problems and prospects of modern science and education
: with the Proceedings of the 10th International Scientific and Practical Conference
(March 12-15, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 76-104. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/166408

95. Imikos B. B. Pe3ynbratu nerporpa@iyHux AOCTIAKEHb JESKHX KapOOHATU30BAHUX
MIPOKCEH-0JIIBIHOBUX MeTaba3anbTiB Cepeanboro IloOyxoxs (Ykpaina) / Imikos
Banepiii BanepiiioBuu, Jlpemmak Oumnekcanap CranicnaBoBud, Yewens IlaBio
OneroBuy // Global achievements and current trends in the development of science :
with the Abstracts of the X International Scientific and Practical Conference, March
11-13, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 53-77. — Pexxum npocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166409

96. [1po 3B's130K MK BMiCTaMH T€pMaHii0 Ta KOOAJIbTYy Y ByTUJIbHOMY IUTACTi C8B MIaXTH
«3axigHo-Jonbacbkay (Ykpaina) / UepHoOyk Onexcannp IBanoBuu, lmkos Banepiit
BanepiiioBuu, Ko3zap Mukomna AntoHoBu4, [pemmak Omnekcanap CraHiclIaBOBUY,
Yeuens [laBmo OmneroBuu // Advanced technologies for the implementation of
educational initiatives : with the Proceedings of the 11th International Scientific and
Practical Conference (March 19-22, 2024) Boston, USA. — Boston, 2024. — Pp. 50-
79. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166464

97. Imuko B. B. Pe3ynbratu nerporpa@iuyHux AOCHIHKEHb IEIKUX CEPIUHU30BAHUX
MIPOKCEH-0JIBIHOBUX MeTaba3ansTiB Cepeanboro IloOyxoxs (Ykpaina) / Imkos
Banepiit BanepiiioBuu, [lpemmak Oumnekcanap CranicnaBoBuy, Yewens IlaBio
Omnerosuu // Quality management in education and industry: experience, problems and
prospects : with the Abstracts of the XI International Scientific and Practical
Conference, March 18-20, 2024, Florence, Italy. — Florence, 2024. — Pp. 69-94. —
Pexwum noctymy : https://ir.nmu.org.ua‘handle/123456789/166465

98. Ilpo cratucTUYHMI 3B'A30K MK BMICTaMHU TE€PMaHII0 Ta XpOMY Y BYTUIBHOMY
miacti c8B maxtu «3axigHo-/{onbaceka» (Ykpaina) / UepnoOyk Onexcanmp
IBanoBuu, ImkoB Banepiit BanepiitoBuu, Kozap Mwukomna AntoHOBHY, Jlpermak
Onexcannap CranicnaBoBud, Yeuens [laBno OneroBuu // Modern thoughts on the
development of science: ideas, technologies and theories : with the Proceedings of the
12th International Scientific and Practical Conference (March 26-29, 2024)
Amsterdam, Netherlands. — Amsterdam, 2024. — Pp. 38-67. — Pexxum noctymy :
https://ir.nmu.org.ua’/handle/123456789/166500
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99. TmkoB B. B. Pesynbratu merporpadiuHux HOCTIIXKEHb JESIKUX MeTaaiaba3iB
Cepennboro IloOysxoks (Vkpaina) / lmkoB Banepiit BanepiiioBuy, /[pemmak
Onexcannp CranicmaBopuy, Yewenp IlaBmo Omeroswu / Modern education —
accessibility, quality, recognition and problems : with the Abstracts of the XI
International Scientific and Practical Conference, March 25-27, 2024, Helsinki,
Finland. -  Helsinki, 2024. - Pp. 63-88. — Pexum pgoctymy :
https://ir.nmu.org.ua’/handle/123456789/166502

100. Ishkov V.V., Kozii Ye.S. (2024). Geochemistry features of mercury in oils from
the deposits of the Dnipro-Donetsk depth. Mining Machines. Vol. 42. Issue 1. pp. 12-
29. https://doi.org/10.32056/KOMAG2024.1.2

101. YepnoOyx O.1., Imxos B.B., Ko3iii €.C., Ko3ap M.A., [Tamenko I1.C., [Ipemmak
0.C. (2023). 3B'130K repmaHito 13 30JIbHICTIO Ta K TOKCUYHUMI €JIEMEHTAMH y BYTLILII
Ha MPUKJIAIl I1acta cs mois maxTtu brnarogatha 3axignoro Jlonbacy. Haykosi mparti
JIOHEIbKOTO  HalllOHAJBLHOTO  TexHIYHoro yHiBepcutery. Cepis: «l'ipHUYO-
reosiorianay. 2(30). C. 68-79. https://doi.org/10.31474/2073-9575-2023-2-30-68-79
102. Tpodpumenko JI. I1. locmipkeHHs: cTaHy BUBITPIOBAHHS T1PCHKUX MOPIJ YKII HA
BIJICIOHEHHSX mpaBoro Oepera p. JIHinpo Ta MoHacTtupcbhkoro octposa (M. [Himpo) /
Tpodumenko JlroboB IletpiBHa, [mkoBa €prenis BanepiiBna, I[mkoB Banepiit
BanepiitoBuu // Social ways of training specialists in the social sphere and inclusive
education : with the Abstracts of the XIII International Scientific and Practical
Conference, April 01-03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 162-
168. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166601

103. ImxoB B. B. I1po 38’430k Mixk TepMaHieM Ta MEPKYPIEM Y BYT1JIbHOMY IIaCTy C8B
maxtu «3axinHo-Jlonbaceka» (Ykpaina) / Imikos Banepiit BanepiiioBuu, YepHoOyk
Onexcannp IBanoBuu, KoBans CiTinana OnekcannapiBaa // Social ways of training
specialists in the social sphere and inclusive education : with the Abstracts of the XIII
International Scientific and Practical Conference, April 01-03, 2024, Prague, Czech
Republic. - Prague, 2024. - Pp. 135-161. — Pexum pocrymy
https://ir.nmu.org.ua’/handle/123456789/166600

104. Iiko B. B. Pe3ynbratu nerporpadiyHuX JTOCHIIKEHD IEIKUX XJIOPUTU30BAHUX
6azanbTiB Cepeannoro [1oOyxxs (Ykpaina) / ImkoB Banepiit BanepiitoBuy, pemmak
Onexcangp CranicnaBoBuy, Yeuens IlaBno Onerosuu // Social ways of training
specialists in the social sphere and inclusive education : with the Abstracts of the XIII
International Scientific and Practical Conference, April 01-03, 2024, Prague, Czech
Republic. — Prague, 2024. — Pp. 108-134. — Pexum pgoctymy
https://ir.nmu.org.ua/handle/123456789/166598

105. 3B'A30Kk MK BMiCTaM{ T'€pMaHil0 Ta BaHAJAII0 y BYTUIbHOMY IJIACTi C8B LIaXTU
«3axigHo-/lonbacekay (Ykpaina) / UeprnoOyk Onexcanap IBanoBuu, lmkoB Banepiit
BanepiitoBuu, Kozap Muxona Antonosuu, J[pemmak Onexcannp CraHicaaBOBHUY,
Yeuens [1aBmo Onerosuu

106. [1po 3B'130K Mi’k BMICTAMH F'€PMAaHIIO Ta HIKEJIO Y ByTUIbHOMY I1JIaCTI C8B IIaXTU
«3axigHo-onbacbka» (Ykpaina) / IlmkoB Banepiii BanepiiioBuu, YepHoOyk
Onekcannp IBanoBuu, Koszap Mukona AwntoHoBu4, [pemmak Omnekcanap
CranicnaBoBuu, Yeuens IlaBno OmneroBuu // Actual problems of personality
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psychology in the modern world : with the Proceedings of the 14th International
Scientific and Practical Conference (April 09-12, 2024) Rome, Italy. — Rome, 2024. —
Pp. 65-95. — Pexxum noctymy : https://ir.nmu.org.ua’/handle/123456789/166619

107. ImxoB B. B. Teomoro-rexHomnoriuydi ocobnuBocti IlepekomniBcbkoro
Ha(TOora3oKoHAeHcaTHOro pojoBuina (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemmak Onekcannp CraniciaBoBud, Yeuens [laBno Omnerosuu // The latest
opportunities for learning, broadcasting and social developmen : with the Abstracts of
the XIV International Scientific and Practical Conference, April 08-10, 2024, Graz,
Austria. - Graz, 2024. - Pp. 72-100. — Pexum  goctymy :
https://ir.nmu.org.ua/handle/123456789/166620

108. YepnoOyk O. 1. Ilpo craTUCTHYHMIA 3B’SI30K MK T'€pPMaHIEM Ta apCEHOM Yy
ByTUIbHOMY T1acTy c¢8B maxTu «3axigHo-[onbOacbka» (Ykpaina) / YepHoOyk
Onexcannp IBanoBuu, ImkoB Banepiii BanepiiioBuu // The latest opportunities for
learning, broadcasting and social developmen : with the Abstracts of the XIV
International Scientific and Practical Conference, April 08-10, 2024, Graz, Austria. —
Graz, 2024. — Pp. 101-127. — Pexum JOCTYILY :
https://irnmu.org.ua/handle/123456789/166621

109. ImkoB B. B. TI'eonoro-texHosnoriydi ocobnuBocTi [IpoKOneHKIBCHKOro
HadToBoro ponoBuma (Ykpaina) / ImkoB Banepiit BanepiiioBuu, J[lpemmax
Onexcanap CranicnaBouy, Yeuens [TaBno Onerosuy // Trends in the development of
science and teaching methods : with the Abstracts of the XVI International Scientific
and Practical Conference, April 22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 61-
88. — Pexxum nocrtymy : https://ir.nmu.org.ua/handle/123456789/166739

110. YepnoOyk O. 1. 38’5130k Mi>K T€pMaHi€M Ta MapraHIleM Yy ByTUIbHOMY ILIACTy C8B
maxtu «3axigHo-Jlondaceka» (Ykpaina) / UepnoOyk Onekcannp IBanoBuu, lmikos
Banepiit BanepiitoBuu // Trends in the development of science and teaching methods :
with the Abstracts of the XVI International Scientific and Practical Conference, April
22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 89-116. — Pexxum noctymy :
https://ir.nmu.org.ua’/handle/123456789/166740

111. TIpo 3B'A30K Mk BMICTaMH T'€PMaHII0 Ta CIPKH 3arajibHOi y BYT'UIbHOMY IUIACTI
c8B maxTu «3axigHo-Jlonbackka» (Ykpaina) / ImkxoB Banepiii BanepiiioBuy,
UepnoOyk Omnekcannp IBanoBu4, Ko3zap Mukona Antonosud, [pemmak Onexcanap
CranicnaBoBuu, Yeuens IlaBno OmneroBuu // Innovations in education: problems,
prospects and answers to today’s challenges : with the Proceedings of the 16th
International Scientific and Practical Conference (April 23-26, 2024) Zagreb, Croatia.
— Zagreb, 2024. — Pp. 82-113. — Pexum JOCTYIY :
https://ir.nmu.org.ua/handle/123456789/166735

112. IIpo cTaTUCTUYHMI 3B'I30K MK BMICTaMH F€pPMaHIlO Ta CBUHIIO Y BYTUILHOMY
macTi c8B maxTtu «3axigHo-lorbacekay (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
UepnoOyk Onekcannp IBanoBuu, Ko3zap Mukona Aatonosud, [pemmak Onexcanap
CranicnaBoBuu, Yeuens IlaBmo OmeroBuu // New knowledge: strategies and
technologies for teaching young people : with the Proceedings of the 15th International
Scientific and Practical Conference (April 16-19, 2024) Lisbon, Portugal. — Lisbon,
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2024, — Pp. 95-126. — Pexum JTOCTYIY :
https://ir.nmu.org.ua/handle/123456789/166747

113. ImxoB B. B. I'eomoro-texnomoriuni ocobmuBocti [Ipumynpkoro HadTOBOTO
ponmoBumia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, J[lpemmak OnexcaHmap
CranicnaBoBu4, Yeuens [TaBno Omerouu // Innovative technologies in the field of
human services : with the Abstracts of the XV International Scientific and Practical
Conference, April 15-17, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 67-95.
— Pexxum pocrtymy : https://ir.nmu.org.ua/handle/123456789/166748

114. YepnoOyxk O. 1. 38’5130k M’k TepMaHi€M Ta MapraHileM Yy ByTUIbHOMY ILIACTy C8B
maxtu «3axigHo-Jonbaceka» (Ykpaina) / YUepnodyk Onexcanap IBaHoBuu, lmikos
Banepiit BanepiioBuu // Innovative technologies in the field of human services : with
the Abstracts of the XV International Scientific and Practical Conference, April 15-17,
2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 96-123. — Pexxum pocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166749

115. TIpo 3B'sI30K MIX BMICTaMH I'€pPMaHIIO Ta MapraHilo y ByriibHOMY Iacti cl10B
maxTth «CramkoBa» (Ykpaina) / lmkoB Banepiit BanepiitoBuu, YUepHoOyk Onekcanap
IBanoBuy, Ko3ap Mukona Antonosud, [pemmnak Onekcanap CraniciaBoBuy, Yeuenb
ITaBno Onerosuu // The latest technologies in the development of science, business
and education : with the Proceedings of the 17th International Scientific and Practical
Conference (April 30-May 03, 2024) London, Great Britain. — London, 2024. — Pp. 97-
128. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166809

116. TImkoB B. B. T'eonoro-rexnonoriuni ocobiuBocti PamueHKiBRKOTO
HadrorazoBoro pojosuima (Ykpaina) / lmkxoB Banepiit BanepiitoBuu, Jlpemmak
Onekcanap CranicnaBoBu4, Yedenb IlaBmo Onerosuu / Modern problems of the
environment, youth and the new generation : with the Abstracts of the XVII
International Scientific and Practical Conference, April 29-May 01, 2024, Zagreb,
Croatia. —  Zagreb, 2024. — Pp. 102-131. - Pexum pgocrymy :
https://ir.nmu.org.ua/handle/123456789/166810

117. YepnoOyk O. I. IIpo 3B’S130K MiXX repMaHieM Ta MOTY>XHICTIO Yy BYTUIbHOMY
minacty c8B maxTtu «3axigHo-/{onOackka» (Ykpaina) / UYepHoOyk Omnexkcanip
IBanoBuy, ImkoB Banepiii BanepiiioBuu, ManapikeBuu Bacuns MukonaiioBuy //
Modern problems of the environment, youth and the new generation : with the
Abstracts of the XVII International Scientific and Practical Conference, April 29-May
01, 2024, Zagreb, Croatia. — Zagreb, 2024. — Pp. 132-160. — Pexxum nocrymy :
https://ir.nmu.org.ua/handle/123456789/166812

118. IIpo 3B'A30Kk MK BMICTaMH TepMaHil0 Ta KOOAJIbTy Y ByriuibHOMY macTi cl10B
maxtu «CramrkoBa» (Ykpaina) / ko Banepiit BanepitioBuu, YeproOyk Onexcanap
IBanoBuuy, Kozap Mukona Aatonosud, [[pemmak Onexcanap CraniciaBoBud, Yedenb
[TaBnio Onerosud // Modern challenges: trends, problems and prospects development :
with the Proceedings of the 18th International Scientific and Practical Conference
(May 07-10, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 78-110. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166852

119. TImxoB B. B. TI'eonoro-texHosoriudi oco0auBocTi Po3mnamniHiBChKOro
HadTorasokoHeHcaTHOrO pojoBuia (Ykpaina) / lmkoB Banepiii BanepiiioBuy,
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Hpemmak Onexcanap CranicnaBoBud, Yeuens [1aBno Onerosuu // Actual scientific
ideas of the development of the latest technologies : with the Abstracts of the XVIII
International Scientific and Practical Conference, May 06-08, 2024, Lisbon, Portugal.
—Lisbon, 2024. — Pp. 68-97. — Pexum JOCTYTY :
https://ir.nmu.org.ua/handle/123456789/166853

200. Yepuooyk O. 1. [Ipo cratucTHuHU 3B'130K Mi>K BMICTaMH T'€pMaHiio Ta MEPKYPIIO
y ByrinbHOMY macti ¢l0B maxtu «CramkoBa» (Ykpaina) / UepnoOyk Onekcanmip
IBanoBuu, ImkoB Banepiit BanepiiioBuu, I[Tamenko IlaBmo CepriiioBud // Actual
scientific ideas of the development of the latest technologies : with the Abstracts of the
XVIII International Scientific and Practical Conference, May 06-08, 2024, Lisbon,
Portugal.  —Lisbon, 2024. — Pp. 98-126. - Pexum  jgocrymy :
https://ir.nmu.org.ua/handle/123456789/166854

201. TImkoB B. B. TI'eonoro-trexnosmoriuni ocobmauBocti CepeaHsaKiBChKOro
HadrorazokonaeHcatHoro ponaosuina (Ykpaina) / lmkoB Bainepiii BanepiiioBuu,
Hpemmak Onexcanap CraniciaBoBud, Yeuens [TaBno Onerosud // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 89-119. — Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/166865

202. 3B'130K MK BMICTaMHU T'€pMaHIl0 Ta HIKEJIO y ByruibHOMY IiacTi cl0B maxtu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Ounekcanap
IBanoBuy, Kozap Mukona AntonoBud, [pemmak Onexkcanap CraniciaBoBud, Yedenb
[TaBnio Onerosuy // Creative business management and implementation of new ideas :
with the Proceedings of the 19th International Scientific and Practical Conference
(May 14- 17, 2024) Tallinn, Estonia. — Tallinn, 2024. — Pp. 74-106. — Pexxum noctymy
: https://ir.-nmu.org.ua/handle/123456789/166864

203. YepnoOyxk O. I. TIpo 3B's130Kk MK BMICTaMU TepMaHito Ta GTOPY y BYTIIILHOMY
macTi ¢10B maxtu «CramkoBay (Ykpaina) / UepnoOyk Onekcanap [BanoBuy, [mkos
Banepiii BanepiiioBuu, Ilamenko IlaBno CepriitoBuu // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 120-149. — Pexxum noctymy : https://irnmu.org.ua’/handle/123456789/166866
204. TIpo cratucTUYHUH 3B'SI30K MK BMICTaMU T€PMaHIIO Ta BaHAJII0 y BYT1IJIbHOMY
miacTi ¢10B maxTtu «CramkoBa» (Ykpaina) / [mkoB Banepiit BanepiiioBuy, YepHoOyk
Onekcanap IBanoBuu, Kozap Mukona AnToHOBHY, [pemmak OiekcaHap
CranicnaBoBuu, Yeuens [laBmo Omerosuu // Trends in the development of quality
training of future specialists : with the Proceedings of the 20th International Scientific
and Practical Conference (May 21-24, 2024) Oslo, Norway. — Oslo, 2024. — Pp. 79-
112. — Pexxum goctymy : https://ir.nmu.org.ua/handle/123456789/166930

205. TImkoB B. B. T'eonoro-rexnonoriuai o0co0auBocTi  COJIOXIBCHKOTO
ra3okoHjieHcaTHOTO pojoBuiia (Ykpaina) / [mkoB Banepiit BanepiitoBuy, Jlpemimak
Onexcangp CranicnaBoBudy, Yeuens [1aBino Onerosuu // Problems of solving global
problems of humanity : with the Abstracts of the XX International Scientific and
Practical Conference, May 20-22, 2024, Athens, Greece. — Athens, 2024. — Pp. 120-
150. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166934
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206. ImikoB B. B. IIpo cratucTuuHMii 3B'A30K MK BMICTaMH Te€pMaHii0 Ta OEpUIio y
ByritbHoMy TuiacTi clOB maxtu «CramkoBay (Ykpaina) / ImkxoB Banepiit
BanepiitoBuy, Yepnobyk Omnekcannp IBanoBud, Ilamenko IlaBrmo CepriitoBuu //
Problems of solving global problems of humanity : with the Abstracts of the XX
International Scientific and Practical Conference, May 20-22, 2024, Athens, Greece. —
Athens, 2024. — Pp. 151-180. — Pexum JOCTYILY :
https://ir.nmu.org.ua/handle/123456789/166938

207. 3B'430K MK BMICTaMH IepMaHil0 Ta XpoMy y ByTuibHOMY 1iacTi ¢l0B maxrtu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Omnexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmnak Onexkcanap CraniciaBoBud, Yevenb
[TaBno Omnerosuu // Innovative solutions in public communications and international
relations : with the Proceedings of the 21st International Scientific and Practical
Conference (May 28-31, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 75-108. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/167021

208. ko B. B. [Ipo cratucTuyHuil 3B'1I30K MiK BMICTaMU T€pMaHIIO Ta apCeHY Y
ByruibHOMy Tutacti c¢l0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
BanepiiioBnu, YepHoOyk Oumnekcanap IBanoBuu, Ilamenko IlaBno CepriiioBuu //
Theoretical methods of research of the latest problems : with the Abstracts of the XXI
International Scientific and Practical Conference, May 27-29, 2024, Prague, Czech
Republic. — Prague, 2024. - Pp. 155-185. — Pexum jgocrymy :
https://ir.nmu.org.ua’/handle/123456789/167026

209. ImkoB B. B. I'eomoro-texnonoriuni ocodmauBocti CodiiBchbkoro HadTOBOTrO
ponoBuia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, [lpemmak Onexcaniap
CranicinaBoBud, Yeuens ITaBmo Onerosud // Theoretical methods of research of the
latest problems : with the Abstracts of the XXI International Scientific and Practical
Conference, May 27-29, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 186-
216. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167032

210. TIpo 3B'sI30K MK BMICTaMHM I'€pPMaHIO Ta CBHUHLIO y BYriibHOMY Ijacti cl0B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YepaoOyk Onexcanap
IBanoBMyY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBuy, Yevenb
[TaBnio Onerosuu // Actual problems in education and introduction of new technologies
: with the Proceedings of the 22nd International Scientific and Practical Conference
(June 04-07, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 80-113. — Pexxum
noctymy : http://irnmu.org.ua/handle/123456789/167056

211. TmxoB B. B. Ilpo craTucTu4HMii 3B'I30K MK BMICTaMU TE€pPMaHil0 Ta CIPKH
3arajabHO1 y ByruibHOMY 1uiacTi ¢10B maxTtu «CramkoBay (Ykpaina) / [mkoB Banepiit
BanepiiioBuy, YepnoOyk Omexcanap Ipanosuu, I[lamenko IlaBmo CepriiioBuu //
Methodology and organization of scientific research : with the Abstracts of the XXII
International Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany.
— Berlin, 2024. — Pp. 133-163. — Pexum JOCTYILY
http://irnmu.org.ua/handle/123456789/167057

212. TmkoB B. B. Teonoro-texnosoriudi oco0auBocTi CyX01011BCHKOTO
HadTorazokoHgeHcaTHOrO pojoBuiia (Ykpaina) / lmkoB Banepiii BanepiiioBuy,
Hpemmnak Onexcannp CranicnaBoud, Yeuens [1asno Onerosuu // Methodology and
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organization of scientific research : with the Abstracts of the XXII International
Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany. — Berlin,
2024. - Pp. 164-194. — Pexum JNOCTYTLY :
http://ir.nmu.org.ua/handle/123456789/167058

213. IIpo 3B's130K MK BMICTaMU T€pPMaHii0 Ta MOTYKHICTIO BYT'UIbHOTO miacTy cl0B
maxtu «CramkoBay (Ykpaina) / lmikoB Banepiii BanepiiioBud, YepHoOyk Onekcanap
IBanoBuu, Kozap Mukona Aatonosud, J{pemmnak Onexcanap CranicinaBoBuy, Yeuenb
[TaBio Omnerosuy // World ways and methods of improving outdated theories and
trends : with the Proceedings of the 23rd International Scientific and Practical
Conference (June 11-14, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp. 64-97. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/167106

214. TmixoB B. B. Ilpo reonoro-rexHonorigydi oco0auBocTi CxiIHO-XapKiBIIIBCBKOTO
ra3okoHjieHcaTHOro pojosuina (Ykpaina) / ImikoB Banepiii BanepiitoBuu, bepe3nsik
Onena OumnekcannpiBHa, Yeuenb IlaBmo OneroBuu// The current state of the
organization of scientific activity in the world : with the Abstracts of the XXIII
International Scientific and Practical Conference, June 10-12, 2024, Madrid, Spain. —
Madrid, 2024. — Pp. 134-165. — Pexum
noctymy :http://irnmu.org.ua/handle/123456789/167107

215. ImxoB B. B. CtaTucTuyHuil 3B'130K MIK BMICTaMU F€pMaHIIO Ta 30JBHICTIO Y
ByruibHOMy Tutacti c¢l0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
BanepiiioBuy, UepnoOyk Omnekcanap IBanosuy, [Tamenko [1aBno CepriitoBuu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid, Spain. — Madrid, 2024. - Pp. 166-196.— Pexum pgocrtymy :
http://ir.nmu.org.ua/handle/123456789/167108

216. 3B'A30K MK BMICTaMU T€pPMaHII0 Ta XpOMY y BYTUIBHOMY IIIACTI C5 MIAXTH
«ITaBnorpancekay» (Ykpaina) / llukos Banepiit BanepiitoBuu, YepHoOyk Onekcanap
IBanoBuY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBud, Yevenb
[TaBnio Onerosuu // Technologies of scientists and implementation of modern methods
: with the Proceedings of the 24th International Scientific and Practical Conference
(June 18-21, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 88-121. —
Pexxum noctymy : https://irnmu.org.ua/handle/123456789/167173

217. TmxoB B. B. T'eonoro-rexHosoriuni ocobimBocTi  TananaiBCbKOro
ra3okoHjieHcaTHOro pojosuina (Ykpaina) / ImikoB Banepiii BanepiitoBuu, bepesnsik
Onexcannp Onexcanaposud, Yeuens [1aBno Onerosuu // Modern technologies among
us in the environment : with the Abstracts of the XXIV International Scientific and
Practical Conference, June 17-19, 2024, Rome, Italy. — Rome, 2024. — Pp. 112-143 .—
Pexwum noctymy : https://ir.nmu.org.ua‘handle/123456789/167174

218. ImxoB B. B. Ilpo cratuctuynuii 38'130K Mi>K BMICTaMU TepMaHito Ta OCpUIIio y
ByriibHoMy Tiacti ¢5 maxrtu «IlaBnorpanceka» (Ykpaina) / I[mkoB Banepiit
BanepiiioBuu, YepHoOyk Oumnexcanap IBanoBuu, Ilamenko IlaBno CepriiioBuu //
Modern technologies among us in the environment : with the Abstracts of the XXIV
International Scientific and Practical Conference, June 17-19, 2024, Rome, Italy. —
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Rome, 2024. — Pp. 144-174. — Pexxum JIOCTYIY :
https://ir.nmu.org.ua’/handle/123456789/167175

219. ImkoB B. B. I'eonoro-rexnonoriuai oco0mmBocTi TpocTIHEBKOTO HA(PTOBOTO
pomouma (Ykpaina) / ImkxoB Banepiit BanepiiioBuu, bepesnsk Omnekcanap
Onexcannposuy, Yeuens [laBno OneroBuu // Problems with distance learning and
ways to solve them : with the Abstracts of the XXV International Scientific and
Practical Conference, June 24-26, 2024, Prague, Czech Republic. — Prague, 2024. —
Pp. 89-120. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167221

220. Imko B. B. I'eonoro-texHosoriudi oco06iauBocTi TypyTHHCBKOTO Ha(TOBOTO
ponoBuma (Ykpaina) / lmkoB Banepiit BanepiitoBuu, bepesnsk Omnekcanap
Onekcanaposuy, Yeuens [1aBmo Onerosuu // Innovations in modern education: local
and global context: with the Abstracts of the XXVI International Scientific and
Practical Conference, July 01-03, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp.
37-68. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167226

221. ImxkoB B. B. TI'eomoro-texHonoriudi  ocoOauBOCTI  XyXpsSHCHKOIO
HadTorazokoHgeHcaTHoro pojoBuia (Ykpaina) / lmkoB Banepiit BanepiiioBuu,
bepesnsk Onena OnekcanapiBHa, Yedens [laBno Onerosuu // Scientific research: a
paradigm of innovative development of society : with the Abstracts of the XXVII
International Scientific and Practical Conference, July 08-10, 2024, Lisbon, Portugal.
— Lisbon, 2024. — Pp. 30-61. — Pexum JOCTYITy
: https://ir.-nmu.org.ua/handle/123456789/167297

222. ImxoB B. B. I'eonoro-rexHosoridydai oco0auBocTi YepBOHO3asIpChKOT0O Ta30BOTO
ponoBuma (Ykpaina) / lmkoB Banepiit BanepiitoBuu, bepesnsk Omnekcanap
Onexcannaposuy, Yeuens [TaBno Onerosud // Development of science in the conditions
of deepening European integration processes : with the Abstracts of the XXVIII
International Scientific and Practical Conference, July 15-17, 2024, Rome, Italy. —
Rome, 2024. — Pp. 78-108. — Pexxum JTOCTYITY
: http://irnmu.org.ua/handle/123456789/167336

223. Tmiko B.B., backesuu O.C., Kosiii €.C., JIpemmnak O.C., ITamenko I1.C., Ko3zap
M.A., Kac’ssaenko T.M. (2024). Oco611MBOCTI 3MiHM TOHKOI KPUCTATIYHOI CTPYKTYPH
kBapiyy CHHSBCHKOTO pPOJOBHUIIA TPAHITIB MiJ BIUIMBOM OYpOBHOYXOBHUX
po06iT. 30ipHUK HayKOBHUX npaub HI'Y. Neo 76. C. 142-
157. https://doi.org/10.33271/crpnmu/76.142

224. Tmxos B.B., Kosziit €.C., Uepnooyk O.1., [Tamenko I1.C., Kozap M.A., JIpemmak
0O.C. (2024). ITpocTopoBHii pO3MOALIT TEPMAHIIO Y ByTUTLHOMY TIACTI C7" TIOJIS MIAXTH
«IlaBnorpancekay. 30ipauKk ~ HaykoBux  mpars  HIY.  Ne76. C.  158-
172. https://doi.org/10.33271/crpnmu/76.158

225. OcobamuBOCTI PO3MOALTY Ta 3B’A3KY TepMaHito, 30JIbHOCTI Ta OEpITiI0 Y BYT1UTI
macta ¢S nmons maxtu «bnarogatHay / B. B. Imkos, €. C. Koziit, O. 1. UepHoOyK,
M.A. Kozap, I1. C.ITamenxo, O. C. Ipemmnaxk // TexHOJOTIi 1 NpOUECH y TIPHULITBI Ta
OyIIBHMIITBI : 30ipKa Te3 HayKOBO-IpakTU4YHOi KoH(pepenuii. — Jlympk : JIBH3
«JoHHTY», 2024. — C. 9-17. — Pexum JNOCTYILY
http://ir nmu.org.ua/handle/123456789/167503
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226. BrimuB 6ypoBHOYXOBUX POOIT HAa pO3MIpH €JIeMEHTapHOI KOMIPKH KPUCTATIYHOT
rpaTtku kBapity CuHSBCHKOTO pojaoBwuia rpaHiTis / B. B. Imkos, O. C. backesuy, €. C.
Koziit, O. C. JIpemmak, T. M. Kac’saenko // TexHosorii 1 mpoiiecu y TIpHUIITBI Ta
OymiBHMNTBI : 30ipKka Te3 HAyKOBO-TIPAaKTUYHOI KoH(pepeHmii. —  JIyipk :
JABH3 «1oaHTVY», 2024. — C. 22-31.— Pexum JIOCTYIIY:
http://ir.nmu.org.ua/handle/123456789/167504

227. CTaTuCTUYHUHN 3B'SI30K MK BMiCTaMU OEpPUITIIO Ta CIPKH 3arajbHOi y BYTLIBHOMY
miacti ¢S5 maxtu «IlaBnorpaacekay (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
[Tamenko IlaBno CepriiioBuy, Ko3ap Mukona AurtoHoBuu, Jlpemmak Onexcanip
CranicnaBoBuu, Yeuens [laBno Omnerosuu // Methodological aspects of education:
achievements and prospects : with the Proceedings of the XXXI International Scientific
and Practical Conference (August 06 — 09, 2024) Rotterdam, Netherlands. —
Rotterdam, 2024. — Pp. 44-80. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167655

228. ImxoB B. B. I'eomoro-texHosoridai ocoOJUBOCTI SApoIriBchKoro HagpTOBOTO
ponoBuma (Ykpaina) / ImkoB Bamepiii BanepiitoBuu, bepe3nsax Oiena
OmnexcanapiBHa, Yeuens I1aBiao Onerosuu // Problems of training a modern specialist:
theory, history, practice: with the Abstracts of XXXI International Scientific and
Practical Conference, August 05-07, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 55-85.
— Pexxum noctyny: https://irnmu.org.ua/handle/123456789/167656

229. ImxoB B. B. 3B's130k Mik BMICTaMu apceHy Ta CIPKH 3arajibHOi y BYTUIBHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
Hpemmak Onekcanap CranicimaBoBud, [Tamenko [TaBiao CepriioBuu // Problems of
training a modern specialist: theory, history, practice : with the Abstracts of XXXI
International Scientific and Practical Conference, August 05-07, 2024, Sofia, Bulgaria.
— Sofia, 2024. — Pp. 86-117. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167657

229. TmkoB B. B. 3B'130k MK BMicTaMu (TOPY Ta CIPKH 3arajibHOi y BYTIJIBHOMY
miacti ¢S5 maxtu «llaBmorpaaceka» (Ykpaina)/ ImkoB Banepiii BanepiiioBuy,
Hpemmak Omnexcanap CranicnaBoBuu, I[lamenko IlaBmo CepriioBuu // Actual
problems of professional education: experience and prospects : with the abstracts of
XXXII  International  Scientific and  Practical  Conference, = Munich,
Germany (August 12-14, 2024). — Munich, 2024. — Pp. 48-79. — Pexum
noctymy: https://irnmu.org.ua’/handle/123456789/167746

230. TmkoB B. B. OcnoBHi ocoOmuBocTi OymoBu 3axiHO-XapKiBI[IBCHKOTO
HadrorazokonaeHcaTHoro poxoBuma (Ykpaina) / ImkxoB Banepiit BanepiiioBuy,
bepesnsk Onena OnexcanapiBua, Yewens [TaBmo Onerosuu // Actual problems of
professional education: experience and prospects : with the abstracts of XXXII
International Scientific and Practical Conference, Munich, Germany (August 12-14,
2024). — Munich, 2024. — Pp. 15-47. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167745

231. CtaTucTUYHMI 3B'A30K M1 BMICTaMU OEpUJIIIO Ta CIPKHU 3arajibHOi y ByT1JIbHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
[Tamenko IlaBno CepriiioBuy, Kozap Mukona AntoHoBuu, [pemmak Onexcanip
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CranicnaBoBuu, Ueuens [1aBno Oneroud // Social adaptation of the individual in the
conditions of social transformations : with the proceedings of the XXXII International
Scientific and Practical Conference (August 13 — 16, 2024) Hamburg, Germany. —
Hamburg, 2024. — Pp. 43-79. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167747

232. XaputonoB M.M., Pyna 1.B., MaptunoBa H.B., 3onotoBceka O.B., bepe3Hnsik
0.0. (2024) Ocob6mmBOCTI TPOIECIB TEPMOJIIZy BYTUIBHOI 301 BHHOCY Ta OCamy
CTIYHUX BOJ OKPEMO Ta B cyMil 3 010Macorw €HeprokyJbTyp. ExonoriuHi Haykw,
No3(54). — C.113-120. https://do1.org/10.32846/2306-9716/2024.ec0.3-54.17

233. TIpo 0COOJIMBOCTI CTATUCTUYHOTO 3B'S3Ka MIDK BMICTaMH KOOaJbTy Ta CIpPKHU
3arajgpbHOi y ByruibHoMy IacTi ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / Imikos
Banepiit BanepiitoBuu, [Tamenko IlaBno CepriiioBuu, Kozap Mukona AHTOHOBHUY,
bepesnsik Onena OnekcannpiBHa, ['padoBenbkuit Anpoept €Brenosuu // Innovative
scientific research: theory, methodology, practice : Proceedings of the I International
Scientific and Practical Conference (September 03-06, 2024), Boston, USA. — Boston,
2024. —Pp. 61-97. — Pexxum noctymy: https://ir.-nmu.org.ua’/handle/123456789/167971
234. I1Ipo 3B'A30K MK BMICTaMH BaHAJII0 Ta CIPKH 3arajibHO1 y BYTUJIBHOMY IIJIAcTi €5
maxTH «IlaBmorpanceka» (Ykpaina) / [mkos Banepiit BanepiitoBuy, [Tamenko I1aBio
CepriiioBuu, Ko3zap Muxkona AutoHoBuY, bepesnsk Onena OinekcanpiBHa, Yeuennb
[TaBio Onerosuu // Integration of science and practice as a mechanism of effective
development : Proceedings of the II International Scientific and Practical
Conference (September 10-13, 2024), Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 67-104. — Pexxum poctymny: https://ir.nmu.org.ua/handle/123456789/167972

235. [Ipo 3B's130K M1 BMICTaMH BaHA/I110 Ta 30JIbHICTIO Y BYT'UIBHOMY IIACTI C5 MAXTH
«ITaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu, [lamenko IlaBmo
CepriitoBuu, Ko3ap Mukomna Aatonosudy, bepesnsk Onena OnexkcanapiBHa, Yeuensb
ITaBno Onerosuy // Modern trends in the development of science and information
technologies : Proceedings of the III International Scientific and Practical
Conference (September 17-20, 2024), Sofia, Bulgaria. — Sofia, 2024. — Pp. 49-86. —
Pexxum noctymy: https://irnmu.org.ua/handle/123456789/167975

236. IIpo cTaTUCTUUHMI 3B'A30K M1 BMICTaMH KOOAJIbTy Ta 30JbHICTIO Y BYTUUIBHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemmak Onekcannp CranicnaBoBud, Ko3ap Mukona AnutonoBud, bepesnsik Onena
Onekcanapisua, Yeuens [1aBno Onerosud // Problems of science development in the
context of global transformations : Proceedings of the V International Scientific and
Practical Conference (October 01-04, 2024), Zagreb, Croatia. — Zagreb, 2024. — Pp.
74-111. — Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/167976

237. 3B'130K Mk BMICTaMH OEpHUJIIIO0 Ta 30JbHICTIO y BYTUJILHOMY TUIACTI C5 MIaXTH
«ITaBnorpanceka» (Ykpaina) / ImkxoB Banepiit BanepiioBuu, Ilamenko Ilaio
CepriitoBuu, Kozap Muxona AnuronoBud, bepesnsk Onena OnekcanapiBHa, Yedenb
[TaBno OneroBuu // Science, technology, innovation: global trends and regional
aspect : Proceedings of the IV International Scientific and Practical
Conference (September 24-27, 2024), Tallinn, Estonia. — Tallinn, 2024. — Pp. 65-103.
— Pexxum noctyny: https://irnmu.org.ua/handle/123456789/167977
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238. TIpo 3B'I30K M BMICTaMH MapraHI0 Ta 30JIbHICTIO y BYT1JIBHOMY IUIACTI €5
maxtu «llaBinorpanceka» (Ykpaina) / ImkxoB Banepit BanepiiioBuu, [pemmak
Onekcanap CraniciaBoBud, Kozap Mpukona AmsTOHOBHY, bepesnak Onena
OnexcannpiBaa, Yedens [laBno OneroBuu // Formation of the personality of a
specialist as a subject of self-creation : Proceedings of the IX International Scientific
and Practical Conference (October 29-November 01, 2024) Ostrava, Czech Republic.
— Ostrava, 2024. — Pp. 97-134. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167979.

239. Ilpo 3B'A30K MK BMICTaMU XPOMY Ta 30JIbHICTIO Y BYT1JILHOMY IIJIACTi C5 MIaXTH
«ITaBnorpancekay (Ykpaina) / ko Banepiit BanepiiioBuu, Jpemmnak Onexcanap
CranicnaBoBuu, Kozap Mukona AntoHoBu4Y, bepesnsik Onena OuekcanjapiBHa,
Yeuens [TaBno Onerosud // Modernization of innovative development of professional
education : Proceedings of the VIII International Scientific and Practical Conference
(October 22-25, 2024) Amsterdam, Netherlands. — Amsterdam, 2024. — Pp. 72-109. —
Pexxum nocrtymy: https://irnmu.org.ua/handle/123456789/167980.

240. CtatuCTUYHUH 3B'SI30K M1>K BMICTaMHM HIKEIIO Ta 30JIbHICTIO Y BYTUJIBHOMY TIACT1
c5 maxtu «lIlaBnorpaaceka» (Ykpaina) / lmkoB Banepiit BanepiiioBuu, [pemmak
Onexcanap CranicmaBoBud, Kozap Muwukona AmnTOoHOBHY, bepesnsk Orena
Onexcannapiaa, Yewenp IlaBmo OmeroBuu // The role of innovations in the
transformation of the image of modern science : Proceedings of the VI International
Scientific and Practical Conference (October-11, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 57-94. — Pexxum nocrymy: https://ir.nmu.org.ua/handle/123456789/167981.

241. TIpo 3B'sI30K MIXK BMICTaMH MEPKYPIIO Ta 3HAYECHHSMU 30JIbHOCTI y BYT1JILHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onekcannp CranicinaBoBud, Kozap Mukona AutoHosud, bepesnsik Onena
OnekcanapiBaa, Yeuens IlaBmo OmneroBmu // World educational trends: lifelong
learning in the information society : Proceedings of the VII International Scientific and
Practical Conference (October 15-18, 2024) Athens, Greece. — Athens, 2024. — 103-
140. — Pexxum noctyny: https://irnmu.org.ua/handle/123456789/167982.

242. I1po 3B'I30K Mi’K BMICTaMU apCEHY Ta 30JIbHICTIO y BYT1JIbHOMY IJIACTI C5 MAXTH
«ITaBnorpancekay» (Ykpaina) / [mkos Banepiii BanepiitoBuu, Jpemmak Onekcanap
CranicnaBoBuu, Kozap Muxona AunToHOBHY, bepesnsk Onena OnekcaHnpiBHa,
UYeuens [laBno OmneroBuu // Modern generation: current problems, experience,
development prospects : Proceedings of the XI International Scientific and Practical
Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp. 111-150. —
Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168310.

243. CtatucTUYHUH 3B'130K MI>K BMICTaMU CBHUHIIIO T 30JIbHICTIO Y BYT1JILHOMY TTACTi
c5 maxtu «IlaBmorpaaceka» (Ykpaina) / lmkoB Banepiit BanepiitoBuu, J[permmax
Onexkcannp CranicnaBoBuy, Kozap Mukona AxtoHOBWY, bepesnsk Oiena
OnexcanapiBHa, Yeuens IlaBno Onerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg,
Germany. — Hamburg, 2024. — Pp. 116-154. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168311.
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244, PtyTh y HaTax aeskux poaoBuil JxinpoBceko-/{oHenbkoi 3anaauuu / [mkos B.
B., Kozsiii €. C., JIpemmak O. C., ITamenko I1. C., Koans C. O., bpaxuuk M. €. //
['eorexniyni mnpobremu po3podku pomaoBumr : Marepianu XXII MixaapogHOi
koH(pepenii Monoaux BueHHX (24 xoBTHS 2024 poky, M. [uimpo). — JlHimpo :
IacTuTyT reorexniunoi mexaniku iM. M.C. Tlomsxoa HAH VYkpaian, 2024. — C. 83-
87. — Pexxum moctymy: https://ir.nmu.org.ua’handle/123456789/168980

245. TIpo 3MiHy pO3MIpIB €JI€MEHTAapHOI KOMIPKHM KBapIly y TpaHiTaxX MijJ BIUTMBOM
OypoBuOyxoBux poOit (Ha npukiaal Cunsscekoro ponosumia) / lmkos B. B., Ko3ii
€. C., Hpemmak O. C., Ilamenko II. C., Yeuens II. O., Kacbsnenko T. M. //
['eotexniuni mnpobOnemMu po3poOku poxaosuil : Matepianun XXII MixnHapoaHoi
koHpepeHIii Mojmoaux BueHHX (24 >xoBTHS 2024 poky, M. JlHimpo). — Huimpo :
[ncTuTyT reorexniunoi mexaniku iM. M.C. IlonsaxoBa HAH VYkpainu, 2024. — C. 37-
39. — Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/168978

246. TIpo 0COOIMBOCTI CTAaTUCTHUYHOTO 3B’SI3KY MDK O€pHIIIEM Ta 30JIbHICTIO Y
BYT1JILHOMY ILJ1aCTi ¢S5 (Ha mpukJiiai nofis maxtu [laBnorpanaceka) / Imikos B. B., Ko3iit
€. C., Ipemmak O. C., ITamenxko II. C., bepesnsk O. O. // I'eoTexHiuni mpodiemMu
po3poOku poposwuill : Mmarepianu XXII MixxuHapoaHoi KOH(GEpPEHIli MOJIOAUX BUYCHHUX
(24 xoBtHs 2024 poky, M. JHinpo). — JIHIIpo : [HCTUTYT reoTeXHIYHOT MEXaHIKHU 1M.
M.C. TIlonskoBa HAH  VYkpainun, 2024. - C. 31-33. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168975

247. [lesiki 0COOIMBOCTI IPOCTOPOBOTO PO3IMOALTY T€PMaHII0 Y BYT1JIbHOMY IUIACTi C7H
B Mexax ot maxtH «llaBmorpanceka» / ImkoB B. B., Kosiit €. C., JIpemmak O. C.,
[Mamenko II. C., Bepesnsak O. O., Tpopumenko JI. I1. // I'eorexniuni mpodieMu
po3poOku ponosuil : Marepianu XXII MixxnaponHoi KoHbEpeHIliT MOJIOANX BYESHUX
(24 xoBtHs 2024 poky, M. JIHinpo). — J{HInpo : [HCTUTYT T€OTEXHIYHOI MEXaHIKHU 1M.
M.C. TIlonskoBa HAH  Vkpainu, 2024. - C. 17-20. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/168974

248. Pe3ynpTaTu AOCHIIHKEHb BMICTY HA()TONPOAYKTIB Y BOAl Ta JOHHUX BIIKIIAIax
o3zepa «Kypsiue» (Ykpaina) / IIeens Poman CepriitoBuu, Tpodumenko JlroGos
IlerpiBHa, [mukoBa €Brenis BanepiiBHa, TpydanoBa Mapuna OnekcanapsHa, [mkos
Banepiit BanepiiioBuu // New ways of improving outdated methods and technologies :
Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 144-150. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168973

249. 3B'130Kk MK BMICTaMH OCpWIIII0 Ta HIKEIIO Yy BYTUIBHOMY IUIACTI C5 MIAXTH
«ITaBnorpancekay (Ykpaina) / [mkoB Banepiit BanepitioBuu, [pemmmak Onexcanap
CranicnaBoBud, Kozap Mmuxkomna AnrtoHoBu4, bepesnsk Onena OnekcaHnpiBHA,
UYeuens IlaBmo Oneropuu // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 104-143. — Pexxum noctymy: https://ir.nmu.org.ua’/handle/123456789/168972

250. TIpo cTaTUCTUYHUI 3B'I30K MK BMICTaMH O€pHIIiI0 Ta KOOAJIbTY y BYT1JILHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onexcannp CranicnaBoBud, Kozap Mukona AutoHoBud, bepesnsik Onena
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OnekcanapiBHa, Yeuens IlaBno Onerosuu // Complexities of education of modern
youth and students : Proceedings of the 15th International scientific and practical
conference (December 10-13, 2024). — Paris,. 2024.— Pp. 88-127. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168971

251. 3B'A30K MK BMiCTaMU OEpPHITIIO Ta MEPKYpII0 y BYTUIBHOMY IIJIAcTi €5 IMIaxXTH
«ITaBnorpanceka» (Ykpaina) / ImkoB Banepiii Banepiiiopuu, Jlpemmak Onexcauap
CranicnaBouu, Koszap Muxona AntoHOBHY, bepesnsx Omnena OnekcanapiBHA,
Yeuens [laBno OneroBuu // The latest technologies in scientific activity and the
educational process : Proceedings of the 14th International scientific and practical
conference (December 03 — 06, 2024) Porto, Portugal. — Porto, 2024. — Pp. 155-194. —
Pexxum nocrymy: https://irnmu.org.ua/handle/123456789/168654

252. 3B'130Kk MK BMICTaMH (TOPY Ta 30JIBHICTIO y BYTUIBHOMY IUIACTI C5 IMIAXTH
«ITaBnorpancekay» (Ykpaina) / Imkos Banepiit BanepiitoBuu, Jlpemmak Onexcanap
CranicnaBoBuu, Kozap Mukona AntoHOBHY, bepesnsk Onena OuekcanjapiBHa,
Yeuens [TaBno Onerosuu // Prospective directions of modern science and education in
the world : Proceedings of the 12th International scientific and practical conference
(November 19 — 22, 2024) Rotterdam, Netherlands. — Rotterdam, 2024. — Pp. 96-135.
— Pexxum pocrtymy: https://ir.nmu.org.ua/handle/123456789/168653

253. 3B'A30K MK BMICTaMU OEpWIIII0 Ta apCEHY y BYTUIBHOMY ILJIACTI C5 IIAXTH
«ITaBnorpancekay» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, Jpemmnak Onexcanap
CranicnaBoBuu, Kozap Mukona AxtoHOBHY, bepesnsk Onena OuekcanjapiBHa,
Yeuens IlaBno Onerosuu // Cultural and artistic processes in the context of the
European scientific space : Proceedings of the 13th International scientific and
practical conference (November 26 — 29, 2024) Valencia, Spain. — Valencia, 2024. —
Pp. 57-96. — Pexxum noctymy: https://ir.nmu.org.ua’/handle/123456789/168651

254. CratucTUYHUH 3B'130K MI>K BMICTaMU CBUHIIIO Ta 30JIbHICTIO Y ByTJIbHOMY TUTACTI
c5 maxtu «IlaBmorpaaceka» (Ykpaina) / ko Banepiit BanepiitoBuu, Jpemmax
Onekcanap CranicnaBoBud, Kozap Muxkona AHtoHOBHY, bepesnsik OleHa
OnexcanapiBua, Yeuens IlaBno Onerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg,
Germany. — Hamburg, 2024. — Pp. 116-154. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/168311

255. I1po 3B'I30K MixK BMICTaMU apCEeHy Ta 30JIbHICTIO y BYT1JILHOMY IJIACTI €5 MAXTH
«ITaBnorpanceka» (Ykpaina) / [mkoB Banepiii BanepiitoBuu, Jpemmak Onexcanap
CranicnaBoBud, Kozap Mmuxkomna AnrtoHoBu4, bepesnsk Onena OnekcaHnpiBHA,
UYeuens IlaBmo OmneroBmu // Modern generation: current problems, experience,
development prospects : Proceedings of the XI International Scientific and Practical
Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp. 111-150. —
Pexum noctymy: https://irnmu.org.ua’/handle/123456789/168310

256. YepnooOyk, O. 1., Imkos, B. B., Ko3ii, €. C., Ko3zap, M. A., & Ilamenko, I1. C.
(2023,  January). BCTAHOBJIEHHS OCOBJIMBOCTEN  PO3IOJLTY
IFEPMAHIIO, TOKCUYHMX EJIEMEHTIB 1 CIPKU 3ATAJIBHOI VY
BYTUNIbBHOMY TIIIACTI C8 H IIAXTHU «JAHIIIPOBCBKA». In The Ith
International scientific and practical conference “Current issues of science and
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integrated technologies”(January 10-13, 2023) Milan, Italy. International Science
Group. 2023. 799 p. (p. 172).

257. Ko3ap, M. A., Imkos, B. B., & Jpemmak, O. C. OCOBJIMBOCTI EHJIOI'EHHOI
TPILIMHYBATOCTI BAIIHAKIB BYT'JIEHOCHOI TOBIII JOHFBACY. In The
XXX International Scientific and Practical Conference «Modernity and current
problems of society regarding the development of sciencey, July 31—-August 02, Graz,
Austria. 191 p. (p. 56).

258. Imxkos, B. B., JIpemmnak, O. C., & Yeuens, [1. O. OCOBJIMBOCTI bBY1OBU
KOPU BUBITPIOBAHHSA KPUCTAJIIUHUX TIOPI B MEXAX T'OPILIHE-
[TNTABHMUHCBKO-JIABPUKIBCBKOI'O POJJOBHUIIIA 3AJIIBUCTUX
KBAPUUTIB. In The XXXV International Scientific and Practical Conference
«Scientists and modern theoretical ideas», September 04-06, 2023, Haifa, Israel. 181
p- (p. 32).

259. Imkos, B. B., Kozap, M. A., & Ilamenko, II. C. JIEAKI OCOBJINBOCTI
CKJIALY TA BYJIOBU HEOAPXEMCBKOI'O JAWKOBOI'O KOMIIJIEKCY
CEPEJJHBOITPUIHIITIPOBCBKOI'O MET'ABJIOKY. In The XXXVI International
Scientific and Practical Conference «Modern problems and the latest theories of
developmenty, September 11-13, 2023, Munich, Germany. 275 p. (p. 72).

260. Imxkos, B. B., Jlpemmaxk, O. C., & Yeuens, II. O. JJEAKI OCOBJIMBOCTI
BYJIOBU TA CKJIALY TIIOPIJ] KIPOBOI'PAJICBKOI'O KOMIUIEKCY
(YKPAIHA). In The XXXVI International Scientific and Practical Conference
«Modern problems and the latest theories of developmenty, September 11-13, 2023,
Munich, Germany. 275 p. (p. 57).

261. ImxoB, B. B., J[lpemmak, O. C., & Yeuenp, II. O. OCOBJIMBOCTI
PETTOHAJIBHOI'O METAMOP®I3MY TIOPIJl KPHUBOPI3bLKOI CEPI V
KPEMEHUYYIIbKOMY PAMOHI KPUBOPI3bKO-KPEMEHUYIILKOI
CTPYKTYPHO-®OPMAIIMHOI 30HMU. In The XXXIV International Scientific and
Practical Conference «Current and youth ways of solving the problems of world
sciencey, August 28-30, 2023, Florence, Italy. 127 p. (p. 29).

262. Imkos, B. B., Kozap, M. A., & Ilamenxo, II. C. AEAKI OCOBJIMBOCTI
INEPBMHOI (EHJOT'EHOI) TPIIMHYBATOCTI APT'IJIITIB BYTI'JIEHOCHOI
TOBIII AOHBACY. In The XXX1V International Scientific and Practical Conference
«Current and youth ways of solving the problems of world sciencey», August 28-30,
2023, Florence, Italy. 127 p. (p. 43).

263. Olena Berezniak et al 2025 Improving the quality of magnetite concentrates due
to high-frequency demagnetization. IOP Conf. Ser.: Earth Environ. Sci. 1481 012019
https://doi.org/10.1088/1755-1315/1481/1/012019

264. Kharytonov, M., Berezniak, O., Klimkina, 1., Rula, I., Eckart, S., Guhl, S., &
Wiche, O. (2025). Prerequisites for using trace and rare-earth elements from the fly ash
of Ukrainian thermal power stations. International Journal of Environmental Studies,
1-11. https://doi.org/10.1080/00207233.2024.2444196

265. Hlukhoveria M., Mladetskyi I., Levchenko K., Berezniak O. (2022) Beneficiation
properties of ash-and-slag dumps. Naukovyi Visnyk Natsionalnoho Hirnychoho
Universytetu. — No. 1, pp. 46-50. — https://doi.org/10.33271/nvngu/2022-1/046
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266. Berezniak O., Berezniak O. (2015) Pulse method of magnetite demagnetizing.
Theoretical and Practical Solutions of Mineral Resources Mining, Leiden, CRC
Press/Balkema, pp. 547-550. — https://doi.org/10.1201/b19901-94
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PO3BUTOK BUPOBHUYHUX ITIAINTPUEMCTB

BackeBnu Muxaisno CepriiioBuy,
CTYJICHT
Hamionansnoro YHuisepcutety Boanoro ['ocnogapcersa ta [lpupogokopuctyBanHs

Te3a:

Po3BUTOK BHUPOOHWUYMX MIANPUEMCTB € KIIOYOBUM UYMHHUKOM EKOHOMIYHOTO
3pOCTaHHS JIepP’KaBH, OCKUIBKHM CHpUSE MIIBUIICHHIO MPOAYKTHUBHOCTI, CTBOPEHHIO
HOBUX pOOOYMX MiCIlb, BIPOBAHKCHHIO 1HHOBAIIWHUX TEXHOJIOTIM Ta 3MIITHEHHIO
€KCIIOPTHOTO MOTEHITIaTy KpaiHH.

AHoraris.

VY cTarTi po3rIIAIal0ThCs KIOYOB1 aCEKTH PO3BUTKY BUPOOHUYHUX IMIIIPUEMCTB Y
KOHTEKCTI 3a0€3MEeYEHHsI CTaJIOr0 €KOHOMIYHOI'O 3pOCTAaHHA. AKIEHT 3po0JjeHO Ha
poiii BUpoOHMIITBA y ¢dopMyBaHHI HaiioHansHOoro BBII, migBuiieHHi 3alHSATOCTI,
TEXHOJIOTIYHOMY OHOBJIEHHI Ta PO3LIMPEHHI €KCIIOPTHOIrO NoTeHuiany. BusnaueHo
OCHOBHI BHMKJIMKH Ta MEPCIEKTUBH PO3BUTKY BHUPOOHMUYOTO CEKTOPY B yMOBax
rio0anizanii Ta nudpoBoi Tpancpopmaillii EKOHOMIKH.

Kito4oBi ciioBa: BUpOOHWYI MiANPUEMCTBA, €KOHOMIYHE 3pPOCTaHHS, 1HHOBAIII],
3aMHSATICTh, €KCIIOPT, MOAECPHI3aLIIS.

Beryn

BupoOHu4i mignprueMcTBa TPAAUIIAHO BIIITPAlOTh BAXIUBY pOJb Y (OpMyBaHHI
€KOHOMIYHOT0 OTEHIally KpaiHu. Bonu 3a0e3neuytoTs 0a3y At pO3BUTKY CyMIXKHHUX
rajiy3eu, CpusitoTh 30UIBIIIEHHIO EKCTIOPTY Ta HATIOBHEHHIO JIEPKABHOTO OIOKETY. Y
Cy4acHHUX YyMOBax TjoOamizamii Ta JIJDKUATAII3aIli BaXXIMBICTh €()EKTHBHOTO
(GyHKIIIOHYBaHHS BUPOOHUYOTO CEKTOPY JIUIIIE 3POCTAE.

1. BupoOHu4mii cexTop sK JpaiiBep 3alHATOCTI Ta COILIAIIbHOI CTA0TBHOCTI

3riIHO 3 aHAJNITUYHUMH JaHUMH, BUPOOHMIITBO 3QJIMINAETHCA OIHUM 13
HaWOIBIIMX pOOOTOMABINB Yy OUIBIIOCTI KpaiH cBiTy. CTBOpEHHSI HOBUX POOOYMX
MiCllb y Il cdepl crpuse 3HIKEHHIO piBHS 0€3po0ITTs, MIABUIIEHHIO J0OpOOyTY
HaceJeHHsl Ta coulanbHiid 1HTerpauii. OcoOauMBO 1€ aKTyalbHO JIS PEriOHIB 13
HU3BKUM pIBHEM YypOaHizaulii Ta OOMEXKEHUMH pecypcamH JUisl PO3BUTKY I1HIIMX
rajxys3eu.

2. EkoHOMIYHUH e(eKT B1J pO3BUTKY BUPOOHUYMX MIIIMPUEMCTB

[linmpuemcTBa BUpOOHMYOI cdepu (GOpMYIOTH 3HAYHY UYACTHHY BajOBOIO
BHYTPIIIHBOTO MPOAYKTY KpaiHW. 3pOCTaHHS OOCSTIB MPOMHUCIOBOTO BUPOOHUIITBA
CYNPOBOIKYETHCS 301IBIICHHSIM TMOJATKOBUX HAIXO/KEHb 10 OFOJKETY, a TaKOX
CTUMYJIFOBAaHHSM PO3BHUTKY MaJOro 1 CEpeIHbOro OI3HECY B CyMIKHUX cdepax —
JIOTICTHII1, 0OCITYrOBYBaHHI, TOCTaAYaHH1 CHPOBUHH.

3. IHHOBAIIHUI PO3BUTOK 1 TEXHOJIOTIYHA MOJCPHI3AIis

YcminHui po3BUTOK BUPOOHUYHUX IMIAPUEMCTB HEMOKIIUBHI 0€3 BIIPOBAKEHHS
iHHOBaIlIHUX TexHomorii. [{udpoBa Tpanchopmariiis, aBToMaruzailiss BUPOOHUIHNX
MPOLECIB, BUKOPUCTAHHS IITYYHOTO 1HTEIEKTY Ta 1HIycTpii 4.0 J03BOJISAIOTH 3HAYHO
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M1BUIIUTH TPOAYKTUBHICTH Mpalli, 3HU3UTH BUTPATU Ta 3a0€3MEUUTH BUCOKY SIKICTh
MIPOTYKITii.

4. Po3mmpeHHs eKCIIOPTHOTO MOTEHITIATY

[ToTyxHa Ta MoJiepHiI30BaHa BUpOOHUYA 0a3a BiIKPUBAE MIMPOKI MOKIHBOCTI IS
BUXOJly Ha 30BHIIIHI pUHKH. Opi€HTalis Ha EKCHOPT JO03BOJISE MiIMPHUEMCTBAM
OTPUMYBATH JIOJATKOBI JOXOAHM Yy BAJIIOTi, 3HIXKYE 3aJI€XKHICTh BiJ BHYTPIIIHBOTO
MOMHUTY Ta MIJBUIILYE CTIMKICTh €KOHOMIKH IO KPU30BUX SIBUIII.

BucHoBkH

Po3BUTOK BUPOOHMYMX MIANPUEMCTB € CTPATETIYHO BAXKIMBUM HANpPSIMOM
HaIllOHAJIbHOI EKOHOMIYHOI TMOJITHKH. YCHilIHA peai3allis LbOro IMOTEHIaTy
noTpeOye IIeCpsIMOBaHOT MIATPUMKH 3 OOKYy Jep’KaBH, 1HBECTHIIIH y HOBITHI
TEXHOJIOT11, PO3BUTOK 1HPPACTPYKTYPH Ta MiITOTOBKY BUCOKOKBaTI(h1IKOBAHUX KaJIPiB.
3a yMOBM CHUCTEMHOTO IiAX0/1y BUPOOHMYA chepa MOKEe CTATH MOTYKHUM JHKEPEIIOM
CTaJIOTO 3POCTaHHS €KOHOMIKH.
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CYTHICTb AJAITTUBHOTI'O YIHPABJIIHCBKOTI'O
KOHTPOJIIO B KOHTEKCTI YIIPABJIIHHSI
PO3BUTKOM OPI'AHI3AIIII B YMOBAX 3MIH

Hazapenko Jlroqamuiaa MukosaiBHa

JIOKTOP TearOriYHUX HAyK, JOIICHT,

npodecop Kadeapu MEHEHKMEHTY Ta EKOHOMIKH

[IpuBaTHE akiioHEpHE TOBApPUCTBO «BuIllnii HaBYaNbHUHN 3aKkiag « MixkperioHajlbHa
aKaJieMisl yIpaBIiHHS IEPCOHATIOM

AKTyanbHICTh TE€MHU. YTIPABIIHCHKUM KOHTPOJIb € OJIHUM 13 HaWCKIAAHIIIMX
MIPOIIECIB Y CUCTEMI YIIPaBIiHHS PO3BUTKOM OpraHizailii, OCKUIbKHU BIH K BijjoOpakae
3arajbHy TMOJITUKY IIOJI0 YXBaJieHHS YMIPABIIHCHKUX pillleHb, TaK 1, Y CEHCI
YaCTKOBOTO, - IOTUYHHI JO THIIMX YNPABIIHCHKUX (DYHKIIIH, Y pe3yJIbTaTi 3/11HCHEHHS
AKUX 1 320e31euyeThcsl €(PEeKTUBHE BUKOHAHHS LIUX CaMUX pilieHb. OCHOBY PO3BUTKY
CKJIQ[al0Th MPOJYKTHUBHI 3MIHHA y JISUIBHOCTI Ta il pe3yJibTaTax, IO y CYKYMHOCTI
XapaKTepU3ye 3aTHICTh OpTraHi3allli aIeKBaTHO pearyBaTH Ha 30BHIIIHI Ta BHYTPIIIHI
BIUTMBH. Y 3B’S3KYy 3 LIMM aKTyallI3yeTbcd MpoOiemMa MiJACUICHHS afanTalliiiHoi ii
MEXaHI3My YIpaBIIHHA, IO JETEPMIHYE HEOOXIJIHICTh HOBOTO O3HAYEHHS CYTHOCTI
yIPaBIiHCHKOTO KOHTPOJIIO Ta TEXHOJIOT1I HOT0 3411 CHEHHS.

AHaJl3 OCTaHHIX JOCIIDKEeHB 1 myOsikaiii. AHami3 6araTboxX HayKOBHUX ITIpallb
CBIJUUTH IPO T€, IO NPOTITOM OCTaHHIX AECCSITUIIITH, MiJl BIUVINBOM PUHKOBUX YMOB
PO3BUTKY COIIAIBHO-€KOHOMIYHUX 1 COIlaJbHO-TIEarOTIYHUX CHUCTEM B YKpaiHi,
chopMyBaJIUCS HOBI TOTJSAM Ha CYTHICTh 1 POJb YNPABIIHCHKOTO KOHTPOIIIO.
3okpema, B. Bypues, T. bBytunens, M. 'ogoBanenko, 3. I'yuaitnok, C. [lerpenko, P.
Casuenko, B. IlleBuyk, A. llleria BUOKPEMITIOIOTH 1€ MOHSATTS 3a O3HAKOK BILUIMBY
KOHTPOJIIO Ha pealii3alfilo MOCTaBJIEHOT METH Ha OCHOBI 1HPOPMALIMHUX TaHUX MPO
BUTPAaTU PECYpCiB, HEOOXITHUX JJI1 IHHOBALIMHOrO PpO3BUTKY Oprasizauii Ta
pe3yJIbTaTiB O3HAaYeHOTro Tmpoiecy. Y cBoto uepry B. Makcimora, C. Iletpenko
OTOTOXXHIOIOTh ~ «YIPAaBIIHCBKHM  KOHTPOJb» 13  «BHYTPIWIHIM  KOHTPOJEMY,
B1JI3HAYAIOUH POJIb II€T PYHKIT HA PI3HUX PIBHAX YIPABIIHHS 3 METOO 11eHTU(IKALIl1
PUBMKOBUX cuTyalii. 3a BusHaueHHsM JIx. Makiapemo [1, c. 42], ynpaBimiHChKUI
KOHTPOJIb € KOHCOJIIJIAII€I0 3 KOOPAWHAIIEK 3 MUTaHb PO3MIMICHHS PECypCiB,
MOTHBAIIIi Ta BUMIPIOBAHHS JOCSITHEHb OpTaHi3aliii.

VY Tteopii Ta mpakTUIll MEHEIHKMEHTY MAalOoTh MICIe TO3UIli MO0 PO3TISIY
CYTHOCTI YIPaBIIHCHKOTO KOHTPOJIO B cucteMi amantuBHOro ympasmiHHS (T
€npuukoBa. JI. Kaminina, JI. Kapamymka, O. Mapmaza, B. Macnos, 3.Ps6oBa, B.
Cunopenko, A. Cramgnauk, I'. Tumomko, T. XneOHikoBa), y pe3yibTaTi 4OTO MPOIIEC
KOHTPOJIIO Mae 3a0e3nedyBaTy ‘“po3yMHY BIEBHEHICTH II0JI0 BiJMOBIJIHOCTI CTaHY
CIIpaB 30BHIIIHIM YMOBaM 1 IIIJISIM JTIsUIBHOCTI oprauizariii [2, ¢. 6]. Y cBoix mpaisax
BOHU aKIUEHTYIOTh yBary Ha HEOOXIJHOCTI MiJBHUILEHHA €()EKTUBHOCTI KOHTPOIIIO,
pO3pOOJIEHHST Ta BUKOPUCTAHHS CYy4YaCHUX METOIB, THCTPYMEHTIB 1 3aco0iB HOro
3I1ACHEHHS.
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Okpim TOoro, Ha HeOOX1AHICTh TpaHchopmaIllli GyHKIIIT KOHTPOJIIO BKa3ye 1 cydacHa
YIOpaBIiHChKA MPAKTHKA, OCKIIBKU BIPOBAIKEHHS PI3HOTO XapakTepy, MPU3HAYCHHS
Ta MacmTaly 3MiH B YMOBaX HEBHM3HAYEHOCTI MOTpeOye MOTNIMOIEHHS CYTHOCTI
YOPaBIiHCHKOTO KOHTPOJIO B YacTUHI HOTO CHOPSIMyBaHHA Ha  3a0e3MeUYeHHS
JOCATHEHHS BiMOBIAHOCTI MK peajbHUMH MOKAa3HWKAMM PO3BUTKY Oprasizaiii Ta
MPOTHO30BAHUMH OY1KYBAHHSMHU.

Merta cTarTi - BUSHAUYUTH CYTHICTH aJallTUBHOTO YIPaBIIHCHKOTO KOHTPOJIO SIK
CHUCTEMH B KOHTEKCTI yIIpaBJIiHHS PO3BUTKOM OpraHizallii B yMoBax 3MiH.

Buxknaag ocHoBHOro matepiany. YTHpaBiiHHS PO3BUTKOM OpraHizaiii y CTajaux
CHOPUSATIIMBUX YMOBaxX 3a0€3MeuyeTbCs NUIIXOM BUKOHAHHS TPAAMIINHUX (YHKIIINA
(11i1€ MOKJIaJaHHs, TUIAaHYBaHHs, OpraHi3allisi, MOTHBAIlisl, KOHTPOJIb). Pa3oM 13 TuM, B
yMOBax 3MiH, ITepeIyCiM 30BHIIITHIX, BHHUKAE HEOOX1HICTh ITOCUJICHHS aallTUBHOCTI
CHUCTEMH YIIPaBJIIHHS Ta 3a0€3MeUeHHs THYYKOr0 pearyBaHHs Ha 111 3MiHHu [3]. 3BiacH,
yHpaBIiHCHKUH Mpoliec Ma€ OyTH CIPSIMOBAaHUM Ha MOJ0JIaHHS HMOBIPHUX PECYPCHUX
BTpaT, MOB'A3aHUX 13 BHYTPIIIHIMH CTPYKTYpPHO-OpPraHi3aliiHUMH 3MIiHaMH, YW,
HABIIAKH, HAa TIOBHY YM YaCTKOBY TPaHC(POPMAILIIIO 3MICTY Ta POPM JISIIBHOCTI 3 METOIO
3a0e3neueHHsl aanTalii oprasizamnli 70 HOBUX yMOB. YCIIX peali3alii MOCTaBIeHO1
METH 3aJIeKUTh Bijl 0araTbOX YMHHUKIB, CEpEl] IKUX HaWOLIbIIOI BAaroMOCTI Ha0yBae
came Taka (PyHKI[ISl MEHEI)KMEHTY SIK KOHTPOJIb, OCKUIBKH 11 LJIbOBE MPU3HAYECHHS B
CUCTEMI aJaNTUBHOI'O YIPAaBJIIHHSA PO3BUTKOM OpraHizailii B yMOBax 3MIH IOJIATAE Y
CBOEYACHOMY JI1arHOCTYBaHHI MOKJIMBUX PECYpPCHUX BTpaT 1 BU3HAYEHHI 3ac001B
iXHBOI KOMIIEHCAIII1 , 1110 CIIPUATUME:

- BIJIHOBJICHHIO MOTEHIIIATy OpTaHi3allli B JIOMY;

- 30epeKEHHIO Ta 3MIITHEHHIO MOTHBAIlli TIEPCOHATY A0 CBIIOMOTO CIPUIHATTS
3MiH 1 ¢OpMyBaHHS Yy TIpaIliBHUKIB TMOTpeOU B AaKTUBHOMY 3ajyy€HHI J0
TpaHchOopMaIlitHUX MPOIIECIB;

- pO3pOOJICHHIO HOBUX CTAHAAPTIB 1 3a0€3MEUECHHIO BIJAMOBIAHUX JO HHX
pe3yJIbTaTIB AISTILHOCTI OpraHi3allii.

Biarak, cyTHicTh  (QyHKIII  aJanTUBHOIO  YOPABIIHCHBKOTO  KOHTPOJIIO
TpaHC(OPMYETHCS B MOHITOPUHI MPOLIECY PO3BUTKY - y LIMPOKIN IUIOMIMHI, Ta
pE3yIbTATIB 3MiH - Y JIOKaJIbHIM, HA OCHOBI MPOrHOCTUYHOT'O PETYJIFOBAHHS.

Jnst rambimoro po3yMmiHHS CYTHOCTI aJalTUBHOIO YIPABIIHCHKOTO KOHTPOJIIO
HaMHM TPOBEJICHO JOCHIPKEHHS MOro 0a30BUX BJIACTUBOCTEH, NPUHIUIIB 1
3aKOHOMIPHOCTEH Ta PO3POOJICHO CTPYKTYpHO-(YHKIIOHAIBHY MOJENb, y SKIH
(GYHKITIST KOHTPOJIIO TPAHCPOPMYETHCS Y CHCTEMHE TTOHSITT.

30kpema, aJanTUBHOMY YHPABIIHCBKOMY KOHTpOJIIO TpUTaMaHHI 0a3oBi
BJIACTUBOCTI, IO XapaKTEepPU3yIOTh HOTO CYTHICTH JEMHIO IMHUPIIE, a HIX MPOCTY
(yHKIIIOHATBHICTD, a CaMe:

- THYYKICTb SIK MOXJIMBICTb IIBUAKO KOPEKTYBATH L1JIi, CTpATerii Ta yIpaBIiHChbKI
Iii (pillieHH:) y BIANOBIAb HA BHYTPILIHI 1 30BHIILIHI 3MI1HU;

- Opi€HTaIlisl HAa 3MIHU - CHUCTEMa KOHTPOJIO BHOYIOBYETbCA 3 ypaxyBaHHSIM
MO3UIIIT «OUIKYBaHHS HECTAOUIBHOCTI», 110 JIa€ 3MOTY CIPUMMATH 3MIHH SIK HOpMY, a
HE BIJIXHJICHHS,
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- TIOCTIMHUI 3BOPOTHUI 3B’SI30K, SIKUW 3a0€3MeUyeThCSI MOHITOPUHIOM IPOLIECY
PO3BUTKY OpTraHi3allii Ta Horo pe3yJbTaTiB, IO J1a€ 3MOTY CBOEYACHO BUSBIISATH TEBHI
BIIXWJICHHS BiJ] TIOTIEPEHRL0 BU3HAYEHUX CTAHIAPTIB 1 pearyBary Ha HUX;

- iHdopMaliiHa HACHYCHICTh - BUKOPHUCTAHHS IIUPOKOTO CIEKTPY AAHUX MPO
BHYTPIIIHI Ta 30BHIIIHI 3MiH JJIs1 MPOTHO3YBaHHs Ta KOPEKIIii yIpaBIiHCHKUX PIIICHb;

- MIPEBEHTUBHHUM XapaKTep KOHTPOJIO - CIPSIMYBAHHS Ha BUSBJICHHS MOTOYHHUX
BIJIXHJICHB Y CTaHI PO3BUTKY OpraHi3aliii, o CIpusi€ MOMepeIKEHHIO Ta 3am00iranHio
KPU30BUX SIBUIIl a00 PU3HKIB, MMOB'SI3aHUX 13 3MIHAMH Y JISJIBHOCTI;

- (hyHKITIOHAJIbHA CAaMOBJIOCKOHAJICHICTh - 3/IaTHICTh HA OCHOBI aHaIi3y HA0yTOro
JOCBITY pO3POOJISATH O1IbII €(DEKTHBHI aITOPUTMU 1 MIPOIETYPH;

- ICLIEHTpAaJII3a1lisl - TOBHOBAXXEHHS 11010 3/11ICHEHHS] KOHTPOJIIO MepeAatoThCs Ha
HWDKHI P1BHI i€papXii yrpaBiiHHS, TOOTO Oyrk4de 10 00'€KTIB 1 YYACHUKIB 3MiH;

- IHTETPOBAHICTh - KOHTPOJb MICTUTh OIIIHKY 1 BIPOBAHKEHHS 3MIH SIK 3aci0
JOCSITHEHHSI aJIalITUBHOTO Ta CTIHKOTO PO3BUTKY;

- JIOKQJIBHICTh 1 MAHEBPEHICTh, IO A€ MOKJIUBICTh 3MEHILIUTH MPOMIKKU 4Yacy
MDXK BIJCTEKEHHSIM MPOMIXKHUX PE3YJbTATIB 3MIH, AaHAII30M MPOMIKHHUX MOKa3HUKIB
Ta yNPABIIHCHKUMU PIICHHSIMU 1 A15IMU;

- a”HamTHYHa OaraTo(akTOPHICTh, 11O 3a0e3nedye MNPUHUHATTA YHPaBIIHCHKHX
pllIeHb 3 YpaXyBaHHIM MMOBIPHHUX CII€HApiiB MPOLECY PO3BUTKY Ta cTpec-(PakTopiB
MIPOTHO30BAaHUX 3MIH.

Y CyKymHOCTI mepeliueHi BuIlle ©0a30B1 BJIACTHUBOCTI, IO-TEpIIEe, SCKPABO
B1JI00pa)KaloTh aJIalTUBHY MPUPOY YIPABIIHCHKOTO KOHTPOJIIO SIK TIEBHOI CUCTEMU B
KOHTEKCTI  YINpaBIiHHA PO3BUTKOM OpraHizaiii B yMoBax 3MiH. A, MO-Ipyre,
XapaKTepU3ylTh KIOYOBI  BIAMIHHOCTI MK TPaguIliiHEM 1 aJalTHUBHUM
YIPaBITHCHKUM KOHTPOJIEM.

Tak, TpaauiiiHUIA yNPaBIIHCHKUN KOHTPOJIb OPIEHTOBAHHWM Ha CTAOUIBHICTH 1
TOTPUMaHHS 3a3/aJIeTilb BCTAHOBJIEHUX IJIAHIB,; 3a3BUYall  31MCHIOETHCS
MEePioMYHO, @ TOMY pearye Ha BiIXHJICHHS JIUIIE TOA1, KOJIM BOHHU JIOCSTal0Th IIEBHOTO
«mopory». OCKIJIbKH 1Or0 OCHOBHUMH IHCTPYMEHTaMU € O0JIKETYBaHHS, TOPIBHSHHS
(akTMYHUX 1 TUIAHOBUX I[IOKAa3HUKIB, BUKOPUCTaHHS CTaHAAPTHUX METPUK
e(EeKTUBHOCTI, TPATULIMHUN KOHTPOJb 3a3BUYAil Mae OOMEXEHYy B3aEMOJII0 13
30BHIIIHIM CEPEIOBUIIEM 1 TTOKJIAA€ThCs Ha 0a30B1 iH(OpMaliifHl cucteMu (Taduii,
MPOCTI 6a3u JTaHUX TOIIIO).

HartomicTe, amanTuBHUI YIIPaBIIHCHKUI KOHTPOJIb, TOOYI0BaHUN HA THYYKOCTI Ta
HIBUJKOMY pearyBaHHI Ha 3MIHM SK y BHYTPIIIHbOMY, TaK 1 B 30BHILIHBOMY
CepeloBHUIlll oOpradizamii. 3aBAsSKA aHATTHYHUM IHCTPYMEHTaM Ta METoJaM
MPOTHO3YBaHHS (CLEHapHE MOJENIOBaHHsS, po0OoTa 3 BEJIMKUM MAacCHBOM JIAaHUX,
OararodakTOpHUI aHaJi3) BIH HE JIUIIIE pearye Ha BIIXHWICHHS, a i nepeadadae ix ta
3MIIMCHIOE KOPUTYBAHHS B CHUCTEMI TOCTIMHO abo B peanbHOMY uaci. Take OaueHHs
CYTHOCTI aJalTUBHOTO YHPABIIHCHKOTO KOHTPOJIO € IIHUPIIMM 3a (DYHKI[IOHAJIbHE
MPU3HAYCHHS, OCKUTBKH (JOpPMYy€E CTPYKTYPOBaHY CUCTEMY KOHTPOJIIO 31 CKIIQAOBUMU
€JIEMEHTaMU:

- MOHITOPHHT 3MiH Y BHYTPIIIIHBOMY Ta 30BHIIIHbOMY CEpEIOBHUIIIAX;

- BIJIMIOBIJIHA aJIanTallisl ynpaBIiHChKUX PIIICHb;
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- peryJIrOBaHHS Pe3yjIbTaTiB PO3BUTKY OpraHi3allii.

Cucrema aJanTUBHOTO YNPABIIHCHKOTO KOHTPOJIIO BUOYIOBYETHCS Ha OCHOBI
TaKUX MPUHITUTIIB:

1. ITpuHLIMIT IHHOBAIIITHOT Yy TAMBOCTI (MOHITOPUHT Ma€ CBOEYACHO PO3Mi3HABATH
MO’KJIMB1 «CTaHU 3MiH» Ta OI[IHIOBATH 1X BIIUB HAa PO3BUTOK OpraHizarii).

2. llpuHIMI AUHAMIYHOCTI Ta THYYKOCTI (PO3BUTOK B YMOBax 3MiH BHUMarae
AMHAMIYHOTO TEPETIIAly CTpaTeriuHuX IIiIed pO3BUTKY OpraHizailii 3 ypaxyBaHHSIM
BUSBJICHUX MOHITOPUHIOM TMOTEHI[IMHUX 1 PU3UKOBAaHUX 3MIH Ta, SIK HACIIJOK -
BHECEHHS KOPEKIIii 10 paHimie chopMOBaHUX CTAHJIAPTIB Pe3yJIbTaTiB PO3BUTKY).

3. IlpunIuIn iHTErpariii 3MiH y Mpoliec KOHTPOJIIO (3MIHU HE TOBUHHI PO3TIISIATHCS
K OKpeM1 00’ €KTH YTPaBIIIHHS, BOHU € 00’ €KTaMU KOHTPOJIIO, 3BOPOTHOTO 3B’ A3KY Ta
MPUNHATTS YIPABIIHCHKUX PIIICHB).

4. IlpuHIMO HENEpPEepBHOIO PO3BUTKY CUCTEMH KOHTPOJIO (BAOCKOHAJIECHHS
(GYHKIIT KOHTPOJIO Ta PO3BUTOK CHCTEMHU aJalTHUBHOIO KOHTPOJIO Iependadae
MOCTIIHE HAKONMYEHHS! HOBUX YIIPABIIHCHKUX MPAKTHUK).

5. IlpuHuun mnpeBeHTUBHOCTI (KOHTPOJIb Mae€ OyTH HE JHIIE PEAKTUBHUM
(cnpsIMOBaHMM Ha TONIYK Ta 1HTEHCU(]IKAII0 BIIXWICHB), ajieé ¥ MPEBEHTUBHUM,
nonepe)kKyBajlbHUM, 3[aTHUM BUSBIATH TOTEHIIMHI BIAXWJICHHS T[MOKA3HUKIB
PO3BUTKY Oprasizauii BiJ paHille BU3HAYEHHUX CTAaHAApTIB Ha paHHIX eTanax
BIIPOBAKEHHS 3MIH Y AiSUIbHICTb.

Busnaueni W oxapakTepu3oBaHI TPUHIMON aAJaNTUBHOTO YIPABIIHCHKOTO
KOHTPOJIIO Y IPAKTUYHIHN TUIONIUHI IETEPMIHYIOTh MPOSIB 3aKOHOMIPHOCTEN M1XK:

- IHTEHCUBHICTIO 3MIH Ta OMEPATUBHICTIO CHCTEMa KOHTPOJIO 1 KOPEKIlli CTaHy
PO3BUTKY OpraHizallii (IpUCKOPEHHS 3BOPOTHOTO 3B’SI3KY);

- aKTHBHICTIO KpOC-(QYHKIIIOHATBHUX 3B’SI3KIB Ta €(DEKTUBHICTIO TOPU30HTAIILHOT
B3a€MOJIIi Cy0’€KTIB KOHTpOdtO (OamaHc y po3mojiyii OO0’€KTIB KOHTPOJIIO Ta
BUKOHABIIIB 31HCHEHHS HOT0);

- MacTaboM 3MiH Ta IKICHUMH IMOKa3HUKAMH CTaHy PO3BUTKY OpraHizailii (epext
Oidypkailii, KoJid HEBEJIMKI 3a MacIITabOM 3MIHU MPU3BOJATH JO OpraHi3aliifHUX
3pyILIEHb);

- HETaTUBHUM BILJTMBOM 30BHIIIHBOTO CEPEIOBHUIIA HA CTaH PO3BUTKY OpraHizarii
Ta 3pOCTAHHAM HOr0o 3HAYYIIOCTI B YIPABIIHHI afganTamniero 3MiH (0ajgaHC MO3ULIINA:
30BHIIIHE CEPEAOBUIIIE K JHKEPETIO 3arpo3 Ta sIK CTUMYJI aJlanTailii);

- MUKJIYHICTIO aJallTUBHOTO KOHTPOJIO Ha BCiX (ha3ax BIPOBAKEHHS 3MiH (BI]
TECTYBaHHS - MIJIOTHOTO BIPOBA/HKEHHS - MacIITa0yBaHHs) Ta Pe3yJbTATUBHICTIO
PO3BUTKY OpraHizarlii;

- edexTuBHICTIO nAeneHTpamizamii (QyHKIT KOHTPOIO (TIEPEHECEHHsS YaCTUHU
KOHTPOJIbHUX Ta aJanTaiiiHuX QYHKIIA Ha pIBEHh KOMAaHA 1 CTPYKTYpPHHUX
MiIPO3A1IIB) Ta €HEKTUBHICTIO 3MIH y PO3BUTKY OpTaHi3aIlii.

3 ypaxyBaHHSIM BHUKJIQJICHOTO BHUIIE MOXXHA KOHCTaTyBaTH, IO aJalTUBHUN
YIPaBIIHCHKUM KOHTPOJb HE JIMILE CIYTY€E aIallTePOM - 30BHIIIHIM (00’ €KTUBHUM) 1
BHYTPIIIHIM (IMITAllIfHUM) YOpPaBIIHCBKUX PIllIEHb CTOCOBHO HEOOXITHUX 3MIH Y
MpoIieci PO3BUTKY OpraHizaiii [4], ale il CTUMYISTOPOM KOHKPETHHUX I CUCTEMHU
YIIPaBJIIHHS 1010 3a0€3MeYeHHS aIanTal[iiHUX YMOB IIUX CAMUX 3MiH.
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3BiACcH, M€Ta aJalTUBHOI'O KOHTPOJIO y B3a€MO3B’SA3KY 3 IHIIUMHU (QYyHKLISIMU
YIOpaBIIiHHS PO3BUTKOM IOJIATAE B a/IallTaIlli OpraHizaiii 0 3MiH, OCKIJIbKH caMe BOHU
MOXXYTh TPHU3BECTH A0 HEOaKaHUX KPU30BHUX CHUTYyaIlil Ta, SK HACIIOK, CTaHy
perpecii. [L{o6 yHUKHYTH TO/1IOHMX HETaTUBHUX BIUIMBIB 30BHIIIHIX YMOB 1 (haKTOPIB,
HEoOX1IHO BUOYJOBYBAaTH CHUCTEMY aJAlTUBHOTO YINPaBIIHCHKOTO KOHTPOJIO, a HE
JIUIIIE PO3TIISIIATH WOTO SIK MEBHY (PYHKITITO.

VY HamoMmy pO3yMiHHI aJalTUBHUN YIPABIIHCHKHM KOHTPOJIb - II€ CHCTEMa
yHOpaBJIiHHS, SIKa aBTOMaTUYHO KOPUTY€ CBOi MapamMeTpu Ta JAii Ha OCHOBI 3MiH Y
30BHIITHBOMY a00 BHYTPIITHROMY CEPEIOBHIII opraHizailii. Taka cucrema J03BOJISE
THYYKO pearyBaTH Ha HEBHU3HAUEHICTh, PU3UKHU Ta JAMHAMIKY PHUHKY, 110 OCOOJMBO
BaXJIMBO B YMOBAaX Cy4acHOI €KOHOMIKH. BOHa MICTUTB Taki CTPYKTYpPHI €JIEMEHTH:

- MOHITOPHHT,

- aHAJIITUYHO-TIPOTHOCTUYHUM OJIOK,

- 010K amamTariii,

- OprasizaiiiHO-BUKOHABUYU OJIOK.

- 3BOPOTHUH 3B'SI30K.

Po3risiHeMo 3MICT KOKHOTO OJIOKY OLIbII AETaIbHO.

1. MOHITOPUHT - OTPUMAaHHA BXIIHUX AAHHUX JUISI TPUHAHATTS YHPaBIiHCHKOTO
pIILIEHHS, a came 010 3MiH

- Y 30BHIIIHBOMY CEpPEIOBHUIII (PUHKOBI TEHAEHI[li, KOHKYPEHLIsI, PEryIsITOPHI
BHUMOTH);

- Y BHYTPIIIHBOMY CEPEIOBUII (IMOKa3HUKHU €(hEeKTUBHOCTI, peCypCH, MOTEHIIIAl,
MIPOIIECH);

- BHACJIJIOK aJanTaliiHuX 11K (3BOPOTHUH 3B’ 430K BiJl PE3yJIbTATIB AisUIBHOCTI).

2. brok ananizy (giarHOCTUKH) 3a0€3Meuye:

- aHAaJ13 BIAXWIEHD Bl IJIAHOBUX ITIOKA3HUKIB;

- BUSIBJICHHSI IPUYUH 3MiH;

- MPOTHO3YBAHHS HACIIIJIKIB.

3. brok aganTauii 70 3MiH (kopuryBaHHs). CucTeMa KOHTPOJIIO 3A1MCHIOE:

- OILIIHKY MTOTPeOU B 3MiHI IIJIeH, cTpaTeriii abo Mponecis;

- BUOIp HOBUX MapaMeTpiB yIIPaBIiHHS;

- KOpUTYBaHHS! KOHTPOJIBHUX HOPM (CTaHIAPTIB) 1 AITOPUTMIB KOHTPOJIIO.

4. OpranizaiiitHo-BuKoHaBYMM 0J10K. CHcTeMa KOHTPOJIIO 3a0e3Meyye:

- peaizalliio KOpUryBajibHUX JIii;

- iH()OpMYBaHHS ITiIPO3LITIB;

- 301p HOBUX JaHMX I OIIHKU €(pEKTUBHOCTI 3MiH.

5. 3BOpOTHHI 3B'S30K SIK 3MICTOBHI OJIOK CHCTEMH KOHTPOJIIO HEOOX1THUM JIJIS:

- OLIIHKHU pEe3yJIbTaTiB 3MiH;

- MOCTIHHOTO OHOBJICHHS i1 MOJIEJIi Ha OCHOBI HOBOI1 1H(OpMAITii.

Jlns yeninHoi peanizanii aJanTUBHOTO YIPABIIHCHKOIO KOHTPOJIIO BaXKJIUBOIO €
Horo iHTerpamis 3 I1HIIMMH OCHOBHUMHU (QYHKLISIMU YIpPaBIiHHS OpraHi3ali€ro,
30Kpema, i3:

- (QyHKII€IO TJIaHYBaHHS - aJalTUBHUN KOHTPOJb BUKOPUCTOBYE ILIAHOBI
MOKa3HUKU K 0a3y JIsl HOPIBHSIHHS AOCATHYTHX PE3YIbTATIB 3 BU3HAUYEHUMU PAHIILIe
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IIJIIMM, CTPATETisAMH, IUJIaHAMH, CTaHJAApTaMHu Ta, Y pa3l BIAXWICHb, 1HIIIIOE IXHE
OHOBJICHHS,

- (hyHKILII€IO0 Opranizallii - KOpUryBaJbHi A1l MOXKYTh BUMAaratu 3MiH y CTPYKTypi
oprasizaiii, pecypcax abo mporecax i caMe CHUCTEMa KOHTPOJIIO HaJae JaHi s
ONTHMI3aIli] OpraxizauiiHoi no0y/10BY;

- (YHKIIEI0O MOTHBAIlll Ta KEPIBHUIITBA - PE3yJbTaTH KOHTPOJIO BIUIMBAIOTH Ha
CUCTEMY CTUMYJIIOBAHHS MPAIIBHUKIB; OKPIM TOTO, KOHTPOJIb Ja€ 3BOPOTHUI 3B’ SI30K
111010 €(DEKTUBHOCTI EPCOHATY Ta CTPYKTYPHUX MIAPO3ALTIB OpraHi3aliii;

- (DYHKITI€FO TIPUHAHSTTS YIIPABIIHCHKOTO PIIICHHS - JaH1 3 aJalITUBHOTO KOHTPOJIIO
(GhOpMYIOTh OCHOBY AJI1 OOIPYHTOBAHUX PILIEHbB, IO CIPHUSE MIBUIKOMY pearyBaHHIO
Ha 3MIHU y CTaHl PO3BUTKY OpraHizariii,

- (QyHKIIEIO KOMYHIKallii - mepenbdadae 3 OOKy KOHTpOIO i1H(GOpMyBaHHS
Cy0’€KTIB 3MIH MPO BIAXWJIEHHS y TPOIECI PO3BUTKY OpraHizailii, MOXJHUBI Ta
MOTEHI[IHI PU3UKHU, PO3B'A3aHHI 3 HACTaHHSAM 3MiH; 3a0e3leuye Mpo30pICTh 1
3JIar0JIKEHY B3a€EMOJII0 MIXK JJaHKaMH YIIPABIIIHHS.

BucHOBKM Ta mpomo3uilli MOA0 MNOJAlIbIIOro aociimkeHHs. I[liacymoByroun
3a3HAYMMO, 110 aJANTUBHUI YHpPaBIIHCHKUA KOHTPOJb - 1€ HE OKpeMa (QyHKIIA, a
JUHAMIYHA CHCTEMa, L0 3’€HY€, KOPUTY€ Ta IMOCWIIOE BCl 1HIN YIOPABIIHCBKI
(dyHKIII.

OTxe, HeoOX1IHICTh TpaHCcpopMallii PYHKI[T TPaJULIHHOTO KOHTPOJIO Y CUCTEMY
aJanTUBHOTO YIPABIIHCHKOTO KOHTPOJIIO OOYMOBIIOETHCS SIK  OCOOJIUBOCTSIMU
PO3BUTKY Oprasizaiii (3aJ1eXHICTh B1Jl aIaNTailii CUCTEMHU YIIPaBIIHHS 10 MOCTIHHUX
3MIH 4epe3 HEBH3HAYECHICTh cepefoBHINa [2], Tak ¥ I1HTEHCUBHUMH COIIAJIBHO-
€KOHOMIYHUMHU 3MiHAMHU, [0 TOTpeOye€ CBOEYACHOTO pearyBaHHs Ha HETaTUBHI
MPOSIBU Yy BIAXUJICHHSX BiJl CPOPMOBAHUX CTaHIAPTIB, MOOUTI3aIlli MOTEHIIHHUX
pecypciB, HEOOXITHUX IS TMOJOJaHHS KPHW30BUX SIBHUII 1 IIJBHUINCHHS MOTHBAIil
MepCOoHaIy J0 CBIJOMOTO COPUUHSATTS 3MiH. 3BIiJICH, MOJAJbIII JOCIIPKEHHS OyAyTh
MOB’s3aHl 13 PO3pOOJIeHHSIM €(EeKTUBHUX METOAIB 3IMCHEHHS aJalnTUBHOTO
KOHTPOJIIO B CUCTEMI YIIPaBJIiHHS PO3BUTKOM OpraHi3allii B yMoBax 3MiH.
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Introduction. L’¢étude des systémes hypercomplexes [1-5] et de leurs applications
possibles, en particulier pour la construction de la théorie des probabilités
hypercomplexes [6], est un domaine d’actualité des mathématiques modernes. Des
analogues des concepts de base de la théorie des probabilités pour 1’algebre des
nombres hyperboliques ont été étudiés dans [7, 8]. L’article [9] résume certains des
résultats des articles [7] et [8] pour I’algébre des nombres bihyperboliques, en
particulier, 1l introduit la définition de la probabilit¢ bihyperbolique et prouve ses
propriétés de base.

Résultats préliminaires.

Définition 1 [10]. L’algebre des nombres bihyperboliques est une algebre
commutative a quatre dimensions de la forme:

W, = W,(R) ={ao + a1e + arf + azg | ap,a1,a;, a3 € R}
avec une base {1, e, f, g} et une table de multiplication des éléments de la base:
e?=f?=g*=1  ef=fe=g eg=ge=f, fg=gf=e

L’ algebre W, possede quatre idempotents [10]

_ 1+e+f+yg _ l-e—f+g
[ = , Iy = :
. _l+e—-f-g . l-e+f-g
l3:: 4 ’ ly = 4 )

pour lesquels il est facile de vérifier la relation
i ti,+is+ia=1, 0 =iy, ixi;=0sik#1, k,1=1,23,4.
Nous désignons par
W, (i) = 0, Wy
les idéaux principaux générés par les idempotents iy, k = 1,2,3,4 (1).
Lemma 1 [10]. Pour k # 1, k,l = 1,2,3,4, [’égalité
W, (i) N W, (i) = 0.
L’algebre W, peut étre représentée comme une décomposition idempotente
(décomposition de Pierce) [10]
W, = W, (i) @ W,(iy) @ W,(iz) © W,(is), (2)
ou @ est une opération de somme directe.
Lemma 2 [10]. Tout nombre bihyperbolique
a=ay,+ae+a,f+asg,
ou ay, Ay, a,, a3 € R peut s’écrire
a =71l +1yly + 1303 + 14ly, 3)
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ou iy, sont les idempotents de la forme (1), 1, € R, k = 1,2,3,4.
Lemma 3 [10]. Les idéaux de W, (i}, ) peuvent étre représentés comme
W, (i) = iy R, k=1234.

Nous dénotons le domaine de tous les diviseurs de zero de I’algeébre W, par Gy, ¢.

Définition 2 [9]. Une relation d’ordre partiel dans [’algebre W, est une
relation <y, (ci-aprés <), pour laquelle la condition

a<peSp—acWj, Va,p eW,,
ou W} est I’ensemble des nombres bihyperboliques non négatifs de la forme
Wi = {xqi; + x50 + X303 + X404 | x5 = 0,k = 1,2,3,4}.
Sias<B(Bz=a)maisa+ L, onécrita <B (B >a) Sia<kBetf % a onditque
a et § sont incommensurables.

Les propriétés de base de la relation d’ordre partiel sont prouvées dans [9].

Soit A un événement aléatoire, ({2, 2) un espace de dimension ({2 est I’espace des
¢vénements ¢lémentaires w), X' 1’algebre o des événements (I’ensemble des sous-
ensembles de (2 appeles évenements aléatoires), et Sy, o le domaine des diviseurs nuls
de I’algebre W,.

Définition 3 [9]. Une mesure de probabilité¢ bihyperbolique (probabilite¢ W,) est
une fonction bihyperbolique définie sur la o-algebre d’événements X

Py, = Pu, ()1 2 > W,,
pour laquelle les conditions sont remplies:
1) Pyw,(A) >0 VAEZ
2)  Py,(2) =, ou{ prend l'une des cinqg valeurs possibles:
{ = {11 il! i2' i3' i4};

3) Pour toute séquence {A,}m=q C 2 d’événements aléatoires incompatibles

entre eux, l’égalité est respectée

Pw4 (0 An) = i PW4(An)-

=1
Nous appelons le triplet (.Q, 2, Py 4) [’espace de probabilite W,.
En tenant compte de I’écriture du nombre bihyperbolique (3), la mesure de
probabilité bihyperbolique Py, peut €tre écrite comme suit

Py, (A) = p1(A) + p2(A)e + p3(A)f +pa(A)g =
a : . . . (4)
= P1(A)i; + Pr(A)i; + P3(A)iz + Py(A)iy,
ou
P1(A) = p1(4) + p2(4) + p3(4) + ps(A),
P,(A) = p;1(A) — p2(4) — p3(4) + ps(A),
P3(A) = p,(A) + p2(4) — p3(4) — ps(4),
P,(A) = p1(A) — p2(A4) + p3(4) — pa(4)
sont des mesures probabilistes réellement significatives.
Les propriétes de base de la mesure de probabilité bihyperbolique Py, ont €té
prouvées dans [9].

Soit (!2, 2, Pw4) un espace de probabilit¢ W,, A, B deux événements aléatoires.
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Définition 4 [11]. La probabilité conditionnelle bihyperbolique de [’événement A
a condition que I'événement B se soit produit, est la probabilité Py, (A|B), qui satisfait
les conditions:
Py, (ANB)

() Pw,(A|B) = P B S Py,(B) > 0 et Py, (B) ¢ Gy, o;
4
(1) Pw,(A|B) = Py, (A4),si Py,(B) =0;
Py, (ANB) | . _ )

() Py, (A|B) = —* —— iy + Py, (A)i + Py, (A)i3 + Py, (A)is,
si Py, (B) = pqiy € Gy, 0, #1 > 0;

.| Pw,(4nB)
V) Py, (A|B) = Py, (A)i; + ———
si Py, (B) = ppi; € Gy, 0, H2 > 0;

. . Py,(AnB) .
(V) Py, (A|B) = Py, (A)i; + Py, (A)i, + — Y BT Py, (A)iy,
si Py, (B) = p3i3 € Gy, 0, p3 > 0;

. . . Pw,(ANB)
(V) Pw,(A|B) = Py, (A)iy + Py, (A)iz + Py, (A)iz + =L —i,,

si Py, (B) = puiy € Sy, 0, Uy > 0.

Dans I’article [11], nous prouvons que pour un événement B fixé, lorsque
Py, (B) # 0, la probabilit¢ conditionnelle bihyperbolique Py, (A|B) est définie par
tous les axiomes de la probabilit¢ W, de telle sorte qu’elle définit une mesure de
probabilit¢ W, sur 1’espace dimensionnel (B,Xg), ou X est une o -algebre
d’ensembles de la forme A N B pour A € o. En particulier, les trois conditions de la
définition 3, ainsi que les cas particuliers ou la probabilité W, est un diviseur du zéro
de I’algebre W,.

La formule de multiplication des probabilités en algebre W,.

Théoréeme 1 (théoréme de multiplication des probabilités de deux événements
dépendants). Soit (.Q, 2, Py 4) un espace de probabilites W,, A, B deux événements
aléatoires dépendants. Alors

iy + Py, (A)iz + Py, (A)i4,

Py, (AN B) = Py, (B)Py,(A|B). 3)

La preuve. Examinons les différents cas qui se présentent.
A. Si PW4(B) > 0et PW4(B) & ew4’0, ona
Py,(ANB)

Py, (B) ’

Py, (A|B) =

comme le montre (3).
B. Soit Py,(B) = 0. Puisque ANB c B, alors Py, (ANB) =0, ce qui
satisfait (3).
C. SiPy,(B) = pqis € Sy, 0, 0Upq > 0,alors
Py, (AN B)

1

Py, (A|B) = iy + Py, (A)iz + Py, (A)iz + Py, (A)iy,
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d’ou
Py, (B)Py,(A|B) = py Py, (A|B)i; = Py, (AN B)i,. 4)

Puisque A N B c B, alors

En tenant compte de (4), on obtient

D. [lna Bunazkis, koma Py, (B) = pyi; € Sy, 0, U2 > 0, Py, (B) = u3is €
Sw,0 MUz >0, Py, (B) = uuiy € Sy, 0, U4 > 0, n0BeeHHS aHaNOTIUHE, 5K B (C).

Conclusions. Les résultats obtenus peuvent étre utilisés pour des études plus
approfondies des sections pertinentes de la théorie des probabilités et de la statistique
mathématique.
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Abstract. lodine deficiency remains a significant global public health concern,
particularly in regions with insufficient natural iodine levels. This condition is a leading
cause of various thyroid disorders, including nodular goiter. The present article
explores the role of iodine deficiency in the pathogenesis of nodular goiter among
adolescents and adults. It discusses epidemiology, risk factors, and mechanisms by
which iodine deficiency contributes to thyroid hyperplasia and nodule formation.
Special attention is given to age-related differences in susceptibility and clinical
presentation. The review highlights the importance of early prevention strategies,
including universal salt iodization and regular monitoring of iodine status in at-risk
populations, to reduce the incidence and complications of nodular goiter.

Keywords: lodine deficiency, nodular goiter, thyroid disorders, adolescents,
adults, iodine prophylaxis, thyroid nodules, public health, salt iodization, endocrine
health.

Introduction. Iodine is an essential micronutrient required for the synthesis of
thyroid hormones - thyroxine (T4) and triiodothyronine (T3) - which play a critical role
in metabolic regulation, growth, and neurodevelopment. The human body cannot
produce iodine; thus, adequate dietary intake is necessary to maintain normal thyroid
function. lodine deficiency disorders (IDD) remain a pressing public health issue,
especially in regions with low environmental iodine levels, such as mountainous and
inland areas [1].

100



MEDICINE
SCIENTIFIC DEVELOPMENTS FOR IMPROVING MODERN EDUCATION

Despite significant global progress in iodine supplementation programs,
sporadic cases and regional endemicity of iodine deficiency persist, contributing to a
high prevalence of nodular goiter [2].

Epidemiological Patterns and Risk Groups

Nodular goiter is more prevalent in populations with chronic iodine deficiency,
with noticeable demographic variations. Adolescents, especially during puberty - a
period of increased thyroid hormone demand - and adult women of reproductive age
are particularly vulnerable. Data from various studies indicate that goiter prevalence
can range from 10% to over 30% in iodine-deficient areas, with nodularity often
increasing with age due to the long-standing impact of inadequate 1odine intake [3].

Adolescents are at unique risk because of accelerated growth, hormonal changes,
and often inconsistent dietary habits. In adults, particularly in iodine-deficient regions,
the long-term impact of suboptimal iodine intake manifests as multinodular goiter,
which may lead to complications such as compression symptoms, cosmetic concerns,
or progression to functional autonomy and hyperthyroidism [4].

Contributing and Compounding Factors

Besides low iodine intake, several factors influence the development of nodular
goiter, including genetic predisposition, selenium deficiency, goitrogenic substances in
the diet (e.g., cassava, soy, and certain cruciferous vegetables), and exposure to
environmental pollutants such as perchlorates and thiocyanates. Socioeconomic status,
limited access to iodized salt, and lack of awareness about IDD prevention further
compound the risk, particularly in low-resource settings [5].

Pathophysiology and Mechanisms

The development of nodular goiter in the context of iodine deficiency is a
complex, multifactorial process involving adaptive, cellular, and molecular responses
of the thyroid gland to chronic hormonal and metabolic stress. lodine is an
indispensable element for the biosynthesis of thyroid hormones - thyroxine (T4) and
triitodothyronine (T3). Inadequate iodine intake leads to a reduction in hormone
production, which triggers a compensatory increase in thyroid-stimulating hormone
(TSH) secretion from the anterior pituitary gland. TSH 1s a key regulator of thyroid
growth and function, and its persistent elevation induces a cascade of proliferative
changes in thyroid follicular cells [6].

Initially, the thyroid responds with diffuse enlargement, or goitrogenesis,
characterized by follicular hyperplasia and hypertrophy. This stage is often reversible
with restoration of iodine intake. However, prolonged stimulation in a chronically
iodine-deficient environment leads to heterogeneous cellular responses: some
follicular cells proliferate excessively, others undergo involution, and fibrosis may
occur. These processes contribute to the formation of discrete nodules - a hallmark of
nodular goiter [7].

At the molecular level, iodine deficiency influences the expression of several
genes involved in thyroid cell proliferation, apoptosis, angiogenesis, and
differentiation. For instance, studies have shown upregulation of growth factors such
as insulin-like growth factor-1 (IGF-1), fibroblast growth factor (FGF), and vascular
endothelial growth factor (VEGF) in goitrous tissue. These factors enhance
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angiogenesis and nodule vascularization, promoting growth and autonomy of nodules
over time [8].

Another important mechanism involves oxidative stress. During hormone
synthesis, particularly under iodine-deficient conditions, the thyroid gland produces
reactive oxygen species (ROS), such as hydrogen peroxide (H20:), as part of the
iodination process. In excess, ROS can damage thyroid cell membranes, DNA, and
proteins, leading to further proliferation and cellular atypia. This oxidative
environment, if sustained, may contribute not only to nodule formation but also to
genomic instability and the potential for malignant transformation in rare cases [9].

Autonomous nodules, or “hot nodules,” may develop over time as somatic
mutations accumulate in genes such as the TSH receptor (TSHR) or the Gs alpha
subunit (GNAS), resulting in constitutive activation of thyroid hormone production
independent of TSH stimulation. This represents a late-stage adaptation in
longstanding multinodular goiter, particularly among older adults [10].

In adolescents, the increased demand for thyroid hormones during periods of
rapid growth and development further exacerbates the impact of iodine deficiency. The
thyroid is under pressure to meet metabolic demands despite limited substrate
availability. This physiological stress accelerates hypertrophic and hyperplastic
responses, making the gland particularly vulnerable to nodule formation during puberty
[11].

Additionally, thyroid exhibits regional heterogeneity in function and
responsiveness to TSH. Some areas may become hyper functional while others remain
quiescent, leading to the classic mosaic pattern of nodular goiter. Over time, differences
in vascular supply, local growth factors, and iodine availability across the gland
reinforce this heterogeneity and promote nodule growth and persistence [12].

In summary, the pathogenesis of nodular goiter in iodine deficiency is a result of
chronic TSH stimulation, altered gene expression, oxidative stress, and compensatory
hypertrophy. These changes progress from a diffuse goiter to a multinodular thyroid
with variable functional autonomy. Understanding these mechanisms is essential for
the development of targeted interventions and improved management strategies in both
adolescents and adults affected by this condition [13].

Current Preventive Strategies and Challenges

Universal salt 1odization (USI) is the most effective public health intervention to
prevent IDD and associated thyroid disorders. According to the World Health
Organization (WHO), iodization of salt has led to significant declines in goiter
prevalence globally. However, maintaining optimal iodine levels remains challenging
in certain regions due to poor program implementation, fluctuating iodization
standards, and changing dietary habits that reduce table salt consumption in favor of
processed foods that may not be iodized [14].

In addition to salt iodization, monitoring iodine status through urinary iodine
concentration (UIC) assessments and population surveillance is crucial for early
identification of at-risk groups. Educational campaigns targeting adolescents and
women of childbearing age are also essential to promote dietary iodine awareness and
compliance with iodine supplementation guidelines [15].
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Gaps in Research and Future Directions

Despite decades of research and public health efforts aimed at eradicating iodine
deficiency, several important gaps remain in our understanding of its role in the
development of nodular goiter, particularly about age-specific mechanisms and long-
term outcomes [16].

One significant gap is the limited availability of large-scale, longitudinal studies
that track iodine status and thyroid morphology from adolescence into adulthood. Most
existing data are cross-sectional, making it difficult to establish causal relationships
between early-life 1odine deficiency and the later development of nodular disease.
Additionally, there is a lack of comprehensive research that stratifies findings by
gender, genetic susceptibility, and regional iodine variability [17].

The molecular underpinnings of nodule formation in iodine-deficient thyroid
tissue also warrant further investigation. While the roles of TSH stimulation and
oxidative stress are established, the specific gene mutations, epigenetic modifications,
and signaling pathways involved in nodule autonomy and progression remain
incompletely understood. This hinders the development of targeted medical therapies
beyond surgical intervention or radioiodine ablation [18].

Furthermore, the role of environmental co-exposures - such as selenium
deficiency, endocrine-disrupting chemicals, and dietary goitrogens - has not been
sufficiently integrated into current research models. Understanding how these factors
interact with iodine deficiency could provide a more holistic view of nodular goiter
pathogenesis and support the creation of regionally tailored prevention strategies.

In terms of public health, there is a growing concern that changes in dietary
habits, such as reduced table salt use in favor of processed foods, may diminish the
effectiveness of universal salt iodization. However, data on iodine content in processed
foods and the effectiveness of alternative iodine delivery systems remain limited [19].

Future directions should focus on:

« Establishing population-based 1odine surveillance programs, especially targeting
high-risk groups such as adolescents and women of reproductive age.

« Expanding molecular research into thyroid tissue changes under iodine-deficient
conditions using modern omics technologies.

« Investigating the synergistic role of environmental, dietary, and genetic factors
in the pathogenesis of nodular goiter.

« Developing innovative iodine supplementation strategies that reflect modern
dietary patterns.

« Evaluating the long-term efficacy and safety of early interventions in preventing
nodular transformation and functional thyroid autonomy.

Addressing these gaps will not only enhance our understanding of iodine-
related thyroid pathology but also support more precise, effective, and sustainable
approaches to preventing and managing nodular goiter in the global population [20].

CONCLUSION.
Iodine deficiency remains a significant contributing factor in the development
of nodular goiter, particularly in vulnerable populations such as adolescents and adults

103



MEDICINE
SCIENTIFIC DEVELOPMENTS FOR IMPROVING MODERN EDUCATION

residing in iodine-deficient regions. Chronic inadequate iodine intake triggers a
cascade of adaptive mechanisms in the thyroid gland, including persistent TSH
stimulation, follicular hyperplasia, and oxidative stress, ultimately leading to structural
remodeling and nodule formation. While universal salt iodization programs have
greatly reduced the global burden of iodine deficiency disorders, regional disparities
and lapses in implementation continue to pose challenges.

Early detection of iodine deficiency and timely intervention through dietary
correction and public health strategies are critical in preventing nodular goiter and its
complications. Continued research into the cellular mechanisms of thyroid adaptation,
as well as age-specific susceptibility factors, will enhance our understanding and guide
more effective prevention and treatment efforts. Maintaining adequate iodine nutrition
throughout life - particularly during periods of increased physiological demand such as
adolescence and adulthood, is essential for optimal thyroid health and endocrine
balance.
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Abstract. Atherosclerosis is a chronic, progressive disease characterized by
lipid accumulation, endothelial dysfunction, and immune cell infiltration within the
arterial wall. While traditionally viewed as a lipid-driven disorder, growing evidence
highlights the pivotal role of inflammation in all stages of atherogenesis - from
endothelial activation to plaque rupture.

This review explores the cellular and molecular mechanisms through which
inflammation contributes to atherosclerotic plaque initiation, progression, and
destabilization. Special attention is given to pro-inflammatory cytokines, the NLRP3
inflammasome, and innate immune responses mediated by monocytes and
macrophages. Furthermore, we examine emerging biomarkers of vascular
inflammation and their diagnostic potential, including high-sensitivity C-reactive
protein (hs-CRP), interleukin-6 (IL-6), and circulating adhesion molecules. Advances
in imaging modalities, such as PET/CT using inflammation-targeted tracers, are also
discussed.

In the therapeutic context, the review evaluates anti-inflammatory strategies
targeting key inflammatory pathways - highlighting recent trials involving IL-10
inhibitors, colchicine, and novel immunomodulators. A deeper understanding of the
inflammatory landscape in atherosclerosis may usher in a new era of precision
medicine, enabling risk stratification and tailored anti-inflammatory therapy for
patients with or at risk of cardiovascular disease.

Keywords: atherosclerosis; inflammation; immune response; cytokines;, NLRP3
inflammasome, vascular biology; hs-CRP; interleukin-6; imaging biomarkers; anti-
inflammatory therapy.

Introduction. Atherosclerosis remains a leading cause of morbidity and
mortality worldwide, underpinning most cardiovascular events including myocardial
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infarction, ischemic stroke, and peripheral artery disease. Traditionally regarded as a
lipid storage disease driven by dyslipidemia and endothelial dysfunction [1],
atherosclerosis is now widely recognized as a chronic inflammatory condition of the
arterial wall. This paradigm shift has fundamentally transformed our understanding of
its pathogenesis and opened new avenues for diagnostic and therapeutic interventions.

The pathophysiological basis of atherosclerosis involves a complex interplay
between metabolic abnormalities and immune-mediated responses. It is now evident
that the initiation and progression of atherosclerotic plaques are not solely dependent
on cholesterol accumulation but are critically modulated by both innate and adaptive
immune mechanisms. Endothelial injury - whether induced by hypertension, smoking,
hyperlipidemia, or diabetes mellitus - sets the stage for vascular inflammation by
triggering leukocyte adhesion, chemokine release, and upregulation of adhesion
molecules such as VCAM-1 and ICAM-1[2].

Monocytes and T lymphocytes are recruited to the intimal layer of blood vessels,
where they differentiate into macrophages and foam cells in response to oxidized low-
density lipoproteins (oxLDL). These cells secrete pro-inflammatory cytokines
including tumor necrosis factor-alpha (TNF-a), interleukin-1p (IL-1f), and interleukin-
6 (IL-6), which further amplify the local inflammatory milieu. A crucial component of
this process is the NLRP3 inflammasome, a cytosolic multiprotein complex that senses
danger signals and mediates the cleavage and activation of IL-1B and IL-18—key
drivers of vascular inflammation and plaque instability [3].

In addition to cellular mechanisms, systemic inflammation plays a pivotal role
in atherogenesis. Elevated levels of circulating inflammatory markers such as high-
sensitivity C-reactive protein (hs-CRP), IL-6, and fibrinogen have been consistently
associated with increased cardiovascular risk, independent of traditional risk factors.
These biomarkers are not only prognostic indicators but also potential targets for
intervention [4].

Over the past two decades, mounting clinical evidence has strengthened the link
between inflammation and cardiovascular outcomes. Landmark trials such as the
CANTOS (Canakinumab Anti-inflammatory Thrombosis Outcomes Study)
demonstrated that selective inhibition of IL-1p reduced the incidence of major
cardiovascular events without altering lipid levels, confirming the therapeutic
relevance of anti-inflammatory strategies. Similarly, the COLCOT (Colchicine
Cardiovascular Outcomes Trial) and LoDoCo (Low-Dose Colchicine) studies
highlighted the benefits of colchicine in reducing vascular events in patients with stable
coronary artery disease [4,5].

In parallel, advancements in imaging techniques now allow for non-invasive
assessment of vascular inflammation. Molecular imaging modalities, including
positron emission tomography (PET) using 18F-FDG and newer inflammation-
targeted tracers, offer insights into plaque activity and treatment response beyond what
conventional angiography or CT can provide.

Despite these promising developments, the clinical integration of inflammation-
targeted diagnostics and therapies into routine cardiovascular practice remains limited.
A better understanding of patient selection, safety profiles, and cost-effectiveness is
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required before these innovations can be widely adopted. Moreover, the heterogeneity
of inflammatory pathways in different patient subsets - ranging from metabolic
syndrome to autoimmune-mediated vascular damage - poses challenges to the
implementation of personalized anti-inflammatory regimens [6].

This review aims to synthesize current knowledge on the role of inflammation
in the initiation and progression of atherosclerosis, discuss emerging diagnostic
biomarkers and imaging approaches, and critically evaluate therapeutic strategies
targeting inflammatory pathways. By bridging basic science with clinical implications,
we hope to contribute to the evolving framework of inflammation-centered
cardiovascular medicine and highlight potential directions for future research and
practice.

Materials and Methods: A comprehensive literature search was conducted in
PubMed, Scopus, Web of Science, and Google Scholar for articles published between
2015 and 2025 using keywords such as “atherosclerosis,” “inflammation,” “NLRP3
inflammasome,”  “cytokines,” “CRP,” “anti-inflammatory therapy,” and
“cardiovascular risk.” Inclusion criteria comprised peer-reviewed original studies,
clinical trials, and reviews in English focusing on the role of inflammation in the
pathogenesis, diagnosis, or treatment of atherosclerosis.

Exclusion criteria included non-English publications, case reports, and studies
irrelevant to the topic. Articles were screened by title, abstract, and full text; data were
extracted and synthesized narratively according to thematic categories including
mechanisms of inflammation, biomarkers, imaging modalities, and therapeutic
approaches.

Results. Over the past five years, substantial clinical and experimental evidence
has consolidated the role of inflammation as a central mechanism in the development
and progression of atherosclerosis. One of the most pivotal clinical trials in this domain
was the CANTOS study, which demonstrated that selective inhibition of interleukin-
1B (IL-1B) with canakinumab significantly reduced the incidence of recurrent
cardiovascular events in patients with a prior myocardial infarction and elevated high-
sensitivity C-reactive protein (hs-CRP). Importantly, these effects occurred
independently of lipid levels, suggesting that targeting inflammation directly can yield
cardiovascular benefit. Patients with the most pronounced reduction in inflammatory
markers - particularly IL-6- showed the greatest clinical improvement, reinforcing the
concept of "residual inflammatory risk" [7].

Parallel findings emerged from trials investigating low-dose colchicine. Both the
COLCOT and LoDoCo2 studies confirmed that colchicine, a well-known anti-
inflammatory agent, was associated with a reduced risk of major adverse
cardiovascular events (MACE) in patients with stable coronary artery disease. These
outcomes have reshaped the management of atherosclerosis, adding a new therapeutic
dimension beyond lipid-lowering strategies [8].

On a molecular level, studies have increasingly focused on the NLRP3
inflammasome, a cytosolic protein complex that amplifies inflammation via activation
of IL-1B and IL-18. Experimental models have demonstrated that upregulation of
NLRP3 is directly linked to plaque formation, vascular wall remodeling, and increased
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risk of plaque rupture [9]. Moreover, elevated circulating levels of NLRP3, IL-1f, and
IL-18 have been observed in patients with acute coronary syndrome and correlate with
the extent of atherosclerotic burden more accurately than hs-CRP alone.

Emerging pharmacological strategies aimed at modulating inflammasome
activity have begun to show promise. A few small molecule NLRP3 inhibitors, such as
DFV890, have entered early clinical trials. Preliminary findings suggest favorable
safety profiles and effective suppression of inflammatory markers. In addition,
bispecific antibodies targeting interleukin-1 receptor (IL-1R1) are being developed to
block downstream effects of inflammasome activation. These innovations represent a
shift toward personalized immunomodulation in cardiovascular medicine.

Diagnostic advances have also paralleled these therapeutic breakthroughs.
Imaging modalities, particularly positron emission tomography (PET) with
fluorodeoxyglucose (18F-FDG), have enabled visualization of metabolically active,
inflamed atherosclerotic plaques [10]. More recently, elastin-specific magnetic
resonance imaging (MRI) agents have been developed to non-invasively assess plaque
composition and monitor treatment response. These imaging approaches complement
traditional anatomical assessments, offering insights into the biological activity and
vulnerability of atherosclerotic lesions.

Finally, inflammatory biomarkers continue to play a central role in clinical risk
stratification. Elevated levels of hs-CRP and interleukin-6 are consistently associated
with worse cardiovascular outcomes, and their measurement is now advocated in
several clinical guidelines. The integration of inflammatory biomarkers with imaging
and genetic data holds potential for refining risk prediction models and guiding
individualized therapy [11].

Taken together, these findings emphasize that atherosclerosis is not solely a
lipid-storage disease but a complex inflammatory process involving cellular immunity,
cytokine signaling, and systemic immune activation. Targeting inflammation has
emerged as an effective and complementary strategy to conventional lipid-lowering
therapy, with future perspectives focusing on precise molecular interventions and real-
time assessment of inflammatory burden [12].

Discussion. The findings of recent studies have firmly established inflammation
as a key driver of atherosclerosis, moving the field beyond the traditional lipid-centric
view of cardiovascular disease. The pathogenesis of atherosclerosis is now understood
as a complex interplay between dyslipidemia, endothelial injury, immune cell
recruitment, and a sustained inflammatory response within the vascular wall. This
updated understanding has significant clinical implications for both risk stratification
and therapeutic intervention.

The results of large-scale clinical trials, such as CANTOS, provide robust
evidence supporting the inflammatory hypothesis of atherosclerosis. The trial
demonstrated that targeting IL-1p with canakinumab significantly reduced recurrent
cardiovascular events in patients with prior myocardial infarction and elevated hs-CRP
levels, without altering lipid profiles. These findings were further corroborated by post-
hoc analyses showing that the magnitude of clinical benefit was directly related to the
degree of inflammatory marker reduction, particularly IL-6. Such results suggest that
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patients with "residual inflammatory risk" may benefit from anti-inflammatory
strategies even after optimal lipid control is achieved.

Similarly, low-dose colchicine has emerged as an effective anti-inflammatory
agent in atherosclerotic disease. The COLCOT and LoDoCo2 trials have shown
reductions in MACE in both post-infarction and stable coronary artery disease settings.
Colchicine's mechanisms of action—such as inhibition of microtubule polymerization
and suppression of NLRP3 inflammasome activation—further emphasize the
relevance of targeting innate immune responses in atherosclerosis management.

A central focus of emerging research is the NLRP3 inflammasome, which acts
as a molecular hub to produce IL-1p and IL-18. Elevated expressions of NLRP3 and
downstream cytokines have been observed in patients with acute coronary syndromes
and correlates with plaque instability and worse clinical outcomes. Preclinical studies
have demonstrated that pharmacologic inhibition of NLRP3 leads to attenuation of
atherosclerotic plaque development and reduced inflammation. Novel NLRP3
inhibitors such as DFV890 are currently undergoing clinical evaluation, with early-
phase data suggesting favorable safety and tolerability.

The diagnostic landscape has also evolved to reflect the inflammatory
underpinnings of atherosclerosis. In addition to classical biomarkers such as hs-CRP
and IL-6, advanced imaging modalities now enable direct visualization of vascular
inflammation. PET/CT using 18F-FDG has proven useful in identifying metabolically
active plaques, while emerging agents such as elastin-targeted MRI tracers provide
insights into plaque composition and stability. These technologies not only facilitate
risk stratification but may also serve as tools to monitor response to anti-inflammatory
therapies in clinical trials and practice.

Despite these advances, several challenges remain. First, not all patients with
atherosclerosis exhibit elevated systemic inflammatory markers, making patient
selection for anti-inflammatory therapies difficult. Second, long-term safety data for
newer agents such as IL-1f inhibitors and NLRP3 antagonists are limited. Third, cost
and accessibility may limit the widespread implementation of inflammation-targeted
imaging and therapeutics in routine care. Moreover, most current anti-inflammatory
approaches exert broad immunosuppressive effects, which may increase the risk of
infections or interfere with immune surveillance.

Future research should aim to refine our understanding of individual
inflammatory profiles in atherosclerosis, perhaps through integration of genetic,
proteomic, and imaging biomarkers. Precision immunomodulation - targeting specific
pathways in selected patient subsets - holds promise for optimizing therapeutic efficacy
while minimizing adverse effects. Additionally, longitudinal studies are needed to
determine whether early identification and intervention in subclinical vascular
inflammation can prevent progression to overt cardiovascular events.

In conclusion, inflammation represents both a mechanistic core and a therapeutic
opportunity in atherosclerosis. The integration of inflammatory biomarkers, advanced
imaging techniques, and novel anti-inflammatory drugs may redefine the prevention
and treatment of cardiovascular disease. However, translating these advances into
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everyday clinical practice will require further evidence, refined patient stratification,
and careful consideration of benefit-risk profiles.
Conclusion

A growing body of evidence has transformed our understanding of
atherosclerosis from a lipid-storage disorder to a chronic, immune-mediated
inflammatory disease. Inflammation not only initiates and drives the progression of
atherosclerotic plaques but also plays a critical role in determining plaque vulnerability
and the risk of acute cardiovascular events. Clinical trials such as CANTOS and
LoDoCo2 have provided proof-of-concept that targeting specific inflammatory
pathways - particularly IL-1 and the NLRP3 inflammasome - can significantly reduce
cardiovascular morbidity and mortality, independent of lipid-lowering interventions.

Advancements in imaging modalities and the identification of novel
inflammatory biomarkers have further enriched the diagnostic capabilities in
cardiovascular medicine, allowing for more precise risk assessment and treatment
monitoring. Despite these advances, challenges remain in translating inflammation-
targeted strategies into widespread clinical use, including issues of cost, patient
selection, long-term safety, and regulatory approval.

Looking forward, the integration of inflammatory profiling into cardiovascular
risk models, alongside emerging precision anti-inflammatory therapies, holds the
potential to redefine preventive cardiology. Future research should focus on refining
patient stratification, optimizing therapeutic targets, and validating non-invasive tools
for assessing vascular inflammation. A more individualized approach to managing
atherosclerosis that addresses both metabolic and inflammatory drivers may ultimately
lead to better outcomes and a new standard of care in cardiovascular disease
prevention.
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Abstract. Sjogren's syndrome is a chronic autoimmune disorder primarily
affecting the exocrine glands, leading to dryness of the mouth and eyes (xerostomia
and keratoconjunctivitis sicca). It predominantly affects women, with a female-to-male
ratio of approximately 9:1, particularly during middle age. The clinical manifestations
are highly variable and may include systemic involvement such as arthritis, interstitial
lung disease, peripheral neuropathy, and an increased risk of lymphoma. Diagnosis is
based on a combination of clinical symptoms, serological markers (anti-SSA/Ro and
anti-SSB/La antibodies), and histopathological evidence from salivary gland biopsy.

This review highlights the current approaches to the diagnosis of Sjogren's
syndrome, emphasizing gender-specific clinical features, disease progression, and the
need for a multidisciplinary approach. Early recognition and appropriate management
are essential to improve quality of life and prevent complications, especially in women
who present with atypical or extraglandular symptoms.

Keywords: Sjogren's syndrome, autoimmune disease, exocrine glands, women's
health, xerostomia, keratoconjunctivitis sicca, anti-SSA, anti-SSB, systemic
involvement, diagnosis, gender differences.

Introduction. Sjogren’s syndrome (SS) is a systemic autoimmune disease that
primarily targets the exocrine glands, especially the salivary and lacrimal glands,
leading to their progressive dysfunction. It affects approximately 0.1-0.6% of the
general population, with a striking female predominance - up to 90% of cases occur in
women, typically between the ages of 40 and 60. The underlying pathology is
characterized by lymphocytic infiltration of glandular tissues and the production of
autoantibodies, leading to both localized and systemic symptoms. Although classified
as a relatively rare disease, SS often remains underdiagnosed or misdiagnosed due to
its heterogeneous presentation [1].

Materials and Methods. This study was designed as a narrative literature
review aimed at synthesizing current knowledge regarding the diagnosis and clinical
features of Sjogren’s syndrome (SS), with a particular focus on female patients. A
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comprehensive search of peer-reviewed articles was conducted using the electronic
databases PubMed, Scopus, and Web of Science to identify relevant publications from
January 2015 to May 2025.

Search terms included combinations of keywords such as "Sjogren’s syndrome",
"autoimmune disease", "women", "diagnosis", "hormones", "sex differences", "clinical
features", "fatigue", "lymphoma", and "quality of life". Filters were applied to select
articles published in English and focused on human studies.

The selection process involved several stages:

1. Initial screening of titles and abstracts to exclude unrelated or duplicate
publications.

2. Full-text review of articles that met inclusion criteria, namely those addressing
the epidemiology, pathophysiology, clinical presentation, diagnostic criteria,
sex-specific considerations, or management of SS.

3. Data extraction and synthesis, with special attention to findings that highlighted
differences in disease presentation, diagnosis, or outcomes between male and
female patients.

Priority was given to systematic reviews, meta-analyses, clinical guidelines,
prospective cohort studies, and high-quality original research articles. Expert
consensus documents and recent advances in immunopathology were also included to
ensure a thorough overview.

The final review incorporates findings from 20 peer-reviewed sources, selected
for their relevance, recency, and scientific rigor. The analysis focuses on integrating
emerging evidence with current clinical practice to better understand and address the
unique challenges faced by women living with Sjogren’s syndrome.

Result. The pathogenesis of SS involves a complex interplay between genetic
predisposition, environmental triggers (such as viral infections), and hormonal factors,
particularly estrogen deficiency. The immune response leads to the activation of
autoreactive B and T lymphocytes, resulting in chronic inflammation and tissue
damage. Elevated levels of autoantibodies - such as anti-Ro/SSA, anti-La/SSB, and
rheumatoid factor - are commonly detected and serve as important diagnostic markers.
In women, hormonal fluctuations, especially during perimenopause and menopause,
are believed to influence immune tolerance, potentially explaining the sex-specific
predisposition [2].

Clinical Manifestations in Women

Women with SS typically present with symptoms of sicca syndrome, which
includes dry eyes (keratoconjunctivitis sicca) and dry mouth (xerostomia). However,
the clinical spectrum is broad and often extends beyond exocrine dysfunction. Fatigue,
myalgia, arthralgia, and cognitive disturbances are frequently reported, contributing
significantly to decreased quality of life [3].

Gynecological symptoms such as vaginal dryness, dyspareunia, and menstrual
irregularities are more prevalent in female patients and may further complicate
diagnosis. Additionally, SS may coexist with other autoimmune conditions,
particularly systemic lupus erythematosus, rheumatoid arthritis, and autoimmune
thyroiditis, which are also more common in women [4].
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Systemic involvement occurs in nearly 30—-50% of cases and may include:

o Musculoskeletal system: Non-erosive arthritis or arthralgia.

« Respiratory system: Interstitial lung disease.

« Renal system: Interstitial nephritis and renal tubular acidosis.

« Neurological system: Peripheral neuropathy, cognitive dysfunction.

« Hematological system: Lymphoma development (notably non-Hodgkin’s B-cell
lymphoma), particularly in women with persistent glandular swelling,
cryoglobulinemia, and hypocomplementemia [5].

Diagnosis

The diagnosis of SS is based on a combination of clinical symptoms, serological
findings, and histopathological analysis. The American College of Rheumatology
(ACR) and European League Against Rheumatism (EULAR) classification criteria
(2016) provide a standardized approach. Key diagnostic components include:

o Subjective symptoms: Ocular and oral dryness lasting more than three months.

o Objective tests:

v" Schirmer’s test (<5 mm tear production in 5 minutes).

v" Ocular surface staining.

v" Unstimulated whole saliva flow rate.

o Serological markers:

v" Positive anti-SSA/Ro and/or anti-SSB/La antibodies.

v" Elevated ANA and rheumatoid factors.

« Salivary gland biopsy: Focal lymphocytic sialadenitis with a focus score >1 [6].

In women, special attention should be paid to gynecologic and obstetric history,
as SS may be associated with infertility, recurrent miscarriage, and neonatal lupus in
pregnancies with anti-SSA/Ro positivity [7].

Differential Diagnosis and Challenges in Women

Due to symptom overlap with other conditions - such as menopause,
fibromyalgia, and chronic fatigue syndrome - the diagnosis in women can be
particularly challenging. Atypical presentations or milder forms of disease may lead to
significant diagnostic delays. Moreover, psychosocial factors, including
underreporting of symptoms and gender-based disparities in healthcare access, may
contribute to misdiagnosis or inadequate treatment [8].

Management

There is currently no cure for SS. Management focuses on symptomatic relief
and prevention of complications. For sicca symptoms, artificial tears, saliva substitutes,
and muscarinic agonists like pilocarpine or cevimeline are commonly used. Systemic
manifestations may  require immunosuppressive  therapy, including
hydroxychloroquine, corticosteroids, or biologic agents such as rituximab in severe or
refractory cases [9].

Regular monitoring is crucial, particularly in women, due to the elevated risk of
lymphoma and systemic organ involvement. Multidisciplinary care involving
rheumatologists, ophthalmologists, dentists, gynecologists, and mental health
professionals is often necessary to address the full spectrum of disease burden [10].
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Discussion. Sjogren’s syndrome (SS) in women represents a unique diagnostic
and therapeutic challenge due to its subtle onset, multisystemic involvement, and
frequent overlap with other autoimmune and non-autoimmune conditions. The
significant female predominance suggests a strong hormonal and genetic component
in disease susceptibility. Estrogen appears to play a dual role - offering protection in
early life but potentially contributing to immune dysregulation with its decline during
perimenopause. This may partially explain the age-related peak incidence among
women in their 40s and 50s [11].

The broad spectrum of clinical manifestations - from benign sicca symptoms to
life-threatening systemic complications such as lymphoma - necessitates a vigilant,
patient-specific approach. Women often present with fatigue, cognitive impairment, or
mood disturbances, which may be misattributed to psychological causes or menopause,
delaying diagnosis. Furthermore, female-specific manifestations such as vaginal
dryness and obstetric complications remain underexplored in clinical practice and
literature [12].

The reliability of current diagnostic tools also remains a concern. While
serological markers such as anti-SSA and anti-SSB are highly specific, up to one-third
of patients - predominantly women with early or glandular-limited disease - may be
seronegative. The salivary gland biopsy, though valuable, is invasive and not always
accessible [13].

Management is further complicated by the heterogeneity of disease progression.
Some women experience only mild, slowly progressing symptoms, while others
develop rapid systemic involvement. Treatment strategies must be individualized,
balancing the benefits of immunomodulatory therapies against potential side effects -
particularly in women of reproductive age [14].

Quality of life is another critical consideration. Chronic dryness, pain, fatigue,
and sexual dysfunction can severely affect psychosocial well-being. Despite this,
psychological support is often overlooked in routine care. Multidisciplinary
management is essential but not uniformly available across healthcare systems [15].

Future Directions

1. Sex-Specific Research: There is a pressing need for deeper investigation into the
pathophysiological mechanisms underlying the female predominance in SS.
Research should examine the influence of sex hormones, X chromosome-linked
genes, and epigenetic factors to develop gender-tailored interventions [16].

2. Improved Diagnostic Criteria: Future diagnostic models should incorporate
biomarkers beyond traditional autoantibodies. Proteomic, transcriptomic, and
imaging-based tools may improve early and seronegative disease detection,
especially in women with atypical presentations.

3. Personalized Therapy: As the clinical course of SS varies widely, precision
medicine approaches - such as patient stratification based on genetic,
immunologic, and clinical phenotypes - could guide more effective treatment
strategies [17].
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4. Gynecologic and Obstetric Surveillance: Given the potential for reproductive
and hormonal impact, SS management protocols should integrate regular
gynecological evaluation, fertility counseling, and pregnancy planning.

5. Mental Health Integration: Future care models must incorporate routine
screening and management of fatigue, depression, and anxiety in women with
SS, leveraging both pharmacologic and behavioral therapies [18].

6. Lymphoma Risk Prediction: Development of predictive models using clinical
and molecular markers could help identify women at highest risk for lymphoma,
enabling earlier surveillance and intervention.

7. Clinical Trials Inclusion: Women, particularly those with reproductive
considerations or mild forms of the disease, remain underrepresented in SS
clinical trials. Future studies should ensure inclusive design and analysis to
reflect real-world populations [19].

8. Digital Health Tools: The integration of mobile applications and telemedicine
could enhance symptom tracking, treatment adherence, and patient education,
particularly for women managing a chronic and often invisible illness like SS
[20].

CONCLUSION.

Sjogren’s syndrome 1s a complex autoimmune disorder with a strong female
predominance, reflecting intricate interactions between genetic, hormonal, and
immunological factors. In women, the disease often presents with a wide spectrum of
symptoms - ranging from classic sicca manifestations to systemic involvement and
gynecologic complications - making timely and accurate diagnosis a persistent
challenge. The wvariability in presentation, combined with the potential for
misattribution of symptoms to menopause or psychosomatic causes, underscores the
need for increased clinical awareness and gender-sensitive diagnostic approaches.

Early recognition and a multidisciplinary treatment strategy are crucial for
preventing long-term complications and improving quality of life. Ongoing research
into sex-specific pathogenesis, more accurate diagnostic biomarkers, and targeted
therapeutic strategies will be vital for advancing care. Addressing the psychosocial
impact of the disease - particularly in women - must also become a routine component
of management. As our understanding of Sjégren’s syndrome continues to evolve,
personalized and holistic care approaches will be essential to meet the unique needs of
female patients living with this chronic autoimmune condition.
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Abstract. Multiparametric magnetic resonance imaging (mpMRI) has emerged
as a pivotal tool in the non-invasive evaluation of tumor biology and aggressiveness,
particularly in breast and prostate cancers. By integrating multiple imaging sequences
- such as T2-weighted imaging, diffusion-weighted imaging (DWI), dynamic contrast-
enhanced (DCE) imaging, and sometimes MR spectroscopy - mpMRI provides
detailed information on tumor architecture, cellular density, vascularity, and functional
behavior. In prostate cancer, mpMRI plays a critical role in risk stratification, active
surveillance, and targeted biopsy, while in breast cancer, it assists in lesion
characterization, treatment planning, and prediction of therapeutic response. This
review highlights the clinical relevance, advantages, and limitations of mpMRI in
assessing tumor aggressiveness, with emphasis on recent advancements in imaging
biomarkers and radiomics. The incorporation of mpMRI into routine oncologic
protocols holds promise for more personalized and precise cancer management.

Keywords: multiparametric MRI, tumor aggressiveness, breast cancer, prostate
cancer, diffusion-weighted imaging, dynamic contrast-enhanced MRI, imaging
biomarkers, radiomics, cancer diagnosis, personalized oncology.

Introduction. Multiparametric magnetic resonance imaging (mpMRI) combines
multiple advanced MRI techniques into a comprehensive diagnostic protocol. The most
included sequences are T2-weighted imaging (T2WI), diffusion-weighted imaging
(DWI), dynamic contrast-enhanced (DCE) MRI, and, occasionally, magnetic
resonance spectroscopy (MRS). Each of these modalities provides distinct yet
complementary information about tissue microstructure, perfusion, and metabolic
profile, enabling a more accurate assessment of tumor characteristics [1].

In oncologic imaging, particularly for breast and prostate cancers, mpMRI has
gained widespread clinical utility due to its ability to non-invasively evaluate tumor
aggressiveness, guide biopsies, monitor response to therapy, and assist in treatment
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planning. These capabilities are essential for improving diagnostic precision and
personalizing oncologic care [2].

mpMRI in Prostate Cancer

1. Risk Stratification and Detection

Prostate cancer presents a wide spectrum of biological behaviors, from indolent
lesions to highly aggressive forms. mpMRI has transformed the diagnostic landscape
by enabling more accurate identification and characterization of clinically significant
tumors. T2WI provides high-resolution anatomical detail of the prostate, particularly
the peripheral zone. DWI, through apparent diffusion coefficient (ADC) mapping,
assesses tumor cellularity. A lower ADC value typically correlates with higher Gleason
scores and increased tumor aggressiveness. DCE imaging detects early and intense
contrast uptake due to increased angiogenesis, another marker of tumor activity [1,3].

The Prostate Imaging Reporting and Data System (PI-RADS) has standardized
mpMRI interpretation, improving reproducibility and facilitating communication
between radiologists and urologists. High PI-RADS scores (4—5) are associated with a
greater likelithood of aggressive, clinically significant cancer [4].

2. Targeted Biopsy and Active Surveillance

mpMRI is increasingly used to guide targeted prostate biopsies, improving
detection rates of high-grade tumors while reducing unnecessary sampling of indolent
lesions. For patients undergoing active surveillance, mpMRI provides a non-invasive
method for longitudinal monitoring, reducing the frequency of repeated biopsies and
enhancing patient comfort without compromising safety [2,5].

3. Predicting Treatment Response

Pre-treatment mpMRI characteristics, especially ADC values and perfusion
kinetics - can help predict responsiveness to therapies such as radiation or androgen
deprivation therapy. Low ADC and high perfusion values are generally associated with
poor prognosis and resistance to certain treatments [3,6].

mpMRI in Breast Cancer

1. Lesion Characterization

In breast cancer, mpMRI plays a critical role in distinguishing benign from
malignant lesions, assessing tumor extent, and evaluating multifocal or multicentric
disease. T2WI identifies cystic or necrotic components, while DCE imaging captures
early and intense contrast enhancement, often seen in high-grade tumors. DWI and
ADC mapping add specificity by differentiating between aggressive and indolent
lesions based on cellularity and tissue diffusion characteristics [7].

2. Preoperative Planning and Staging

Accurate delineation of tumor margins and identification of satellite lesions are
vital for surgical planning. mpMRI outperforms mammography and ultrasound in
detecting invasive lobular carcinoma and occult tumors, which are often
underestimated with conventional modalities. It also contributes to nodal staging and
can detect axillary lymph node involvement based on size, morphology, and
enhancement patterns [8,9].
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3. Monitoring Neoadjuvant Therapy

mpMRI is the modality of choice for evaluating tumor response to neoadjuvant
chemotherapy (NAC). Early changes in DWI (especially ADC increase) and reduction
in contrast enhancement correlate strongly with histopathological response. This
allows timely adaptation of treatment strategies and helps avoid unnecessary toxicity
in non-responding [4,10]].

Imaging Biomarkers and Radiomics

Recent advances in radiomics and artificial intelligence have enabled extraction
of quantitative imaging biomarkers from mpMRI data. These biomarkers - such as
texture analysis, histogram features, and volumetric measurements - can offer
predictive insights beyond human visual assessment. In both breast and prostate
cancers, radiomic signatures have shown promise in predicting tumor grade, molecular
subtype, risk of recurrence, and overall prognosis [11].

Additionally, machine learning models trained on mpMRI features can aid in
decision-making regarding biopsy necessity, therapeutic selection, and outcome
prediction, marking a shift toward more data-driven personalized oncology [12].

Limitations and Challenges

Despite its numerous advantages, mpMRI is not without limitations. Inter-reader
variability, cost, availability, and patient compliance remain barriers to universal
implementation. Contrast-related risks and artifacts (particularly in DWI) may impair
image quality and diagnostic confidence. Furthermore, the interpretation of mpMRI
requires specialized training and experience to ensure accuracy and avoid
overdiagnosis or missed lesions [13].

Table 1. Summary of Clinical Utility.

Application Breast Cancer Prostate Cancer
Lesion Detection v High sensitivity v Improved localization
Aggressiveness v DWI & DCE v/ ADC correlated with Gleason
Assessment parameters score
Biopsy Guidance — v Targeted biopsy
Treatment Monitoring v/ Response to NAC v Prediction  of therapy

outcome
Surgical Planning v : Turpor extent,|
multifocality

Discussion. Multiparametric MRI provides a multifaceted view of tumor
biology. In prostate cancer, its integration into the diagnostic workflow has redefined
risk assessment and allowed for more accurate targeting during biopsy. In breast cancer,
mpMRI plays a pivotal role in delineating tumor extent and evaluating response to
therapy [14].

The growing field of radiomics enhances the utility of mpMRI by enabling
extraction of quantitative imaging features that correlate with histological and
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molecular markers. These advances hold promise for truly personalized oncology,
where treatment is tailored not only to tumor type and stage but also to its individual
behavior [15].

Nevertheless, mpMRI has limitations, including high cost, inter-reader
variability, and limited access in low-resource settings. Standardization of
interpretation criteria, such as PI-RADS and BI-RADS for prostate and breast MRI
respectively, has improved consistency but still relies on radiologist expertise.
Artificial intelligence may bridge this gap by providing automated, reproducible
assessments [16].

Future Directions

As multiparametric MRI (mpMRI) continues to evolve, several promising
directions for future research and clinical application are emerging. These
developments aim to enhance diagnostic accuracy, improve accessibility, and integrate
advanced computational tools for individualized patient care [17].

1. Integration of Al and Deep Learning Algorithms
The application of artificial intelligence (Al), particularly deep learning, is poised to
transform mpMRI interpretation. Automated image segmentation, lesion classification,
and predictive modeling using large datasets can reduce inter-reader variability and
improve reproducibility. Al-assisted mpMRI may also facilitate faster and more
accurate identification of aggressive tumors and support real-time decision-making in
both prostate and breast cancer diagnostics [18].

2. Radiogenomics and Molecular Correlation

Linking imaging features with genetic and molecular profiles - an emerging field
known as radiogenomics - holds substantial promise. By correlating mpMRI-derived
parameters (such as ADC values, texture features, and perfusion metrics) with tumor
genomics, clinicians may soon be able to predict molecular subtypes and therapeutic
targets non-invasively. This could reduce the need for repeated biopsies and streamline
precision oncology workflows [19].

3. Standardization and Global Access

To ensure broader clinical utility, further efforts are needed to standardize
mpMRI acquisition protocols, interpretation criteria (e.g., PI-RADS, BI-RADS), and
reporting systems across institutions. Moreover, increasing global access to mpMRI
through cost reduction, portable imaging units, and cloud-based diagnostic support will
be essential, especially in low- and middle-income countries.

4. Longitudinal Monitoring and Treatment Prediction

Future studies should focus on the longitudinal use of mpMRI to monitor tumor
evolution and treatment response over time. This includes evaluating changes in
imaging biomarkers during immunotherapy, hormonal therapy, or targeted agents,
which could provide early indicators of resistance or recurrence. Advanced functional
MRI techniques, such as intravoxel incoherent motion (IVIM) and diffusion kurtosis
imaging (DKI), may further enhance sensitivity to microstructural tumor changes.

5. Personalized Imaging Protocols

The development of personalized mpMRI protocols - tailored to patient risk
profile, tumor type, and molecular features - may optimize imaging time, reduce
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unnecessary sequences, and increase patient comfort without compromising diagnostic
yield [20].

In summary, future directions in mpMRI aim to move beyond detection toward
a more integrated, predictive, and patient-specific role in oncology. Advances in
artificial intelligence, radiogenomics, and personalized imaging will be instrumental in
realizing the full potential of mpMRI in assessing tumor aggressiveness and guiding
therapy in breast and prostate cancer.

CONCLUSION.

Multiparametric MRI has become a key tool in modern oncologic imaging,
offering a non-invasive and comprehensive method to assess tumor aggressiveness,
especially in breast and prostate cancers. By combining anatomical and functional
imaging - such as DWI, DCE, and spectroscopy - mpMRI allows clinicians to better
differentiate between indolent and aggressive tumors, improving risk assessment and
treatment planning.

In prostate cancer, mpMRI aids in accurate diagnosis and targeted biopsies,
while in breast cancer, it supports surgical planning and therapy monitoring.
Quantitative imaging markers like ADC and enhancement kinetics help predict tumor
behavior and guide clinical decisions.

The integration of radiomics and artificial intelligence further enhances
mpMRI's value, enabling deeper tumor characterization and more personalized care.
Still, challenges like standardization, accessibility, and reader variability remain.
Continued research and technological integration will be essential to maximize the
clinical impact of mpMRI in oncology.
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ANNOTATION:

Neurological disorders are the second leading cause of mortality and the foremost
cause of disability globally, yet treatment options remain primarily palliative. To
address the limitations of conventional drug testing platforms, this review evaluates the
emergence of brain organoids and microfluidic organ-on-a-chip (OoC) technologies,
including brain-on-a-chip and neuroinflammation-on-a-chip platforms, as translational
models for disease simulation and therapeutic screening. A comprehensive literature
search across PubMed and Scopus identified 8186 relevant articles, of which 75 were
selected based on inclusion criteria. After screening for duplicates, 10 articles were
reviewed. Findings indicate that organoids and OoC systems replicate human
physiology and microenvironments more accurately than 2D cultures and animal
models, thereby offering promise for modeling complex neurodegenerative diseases
such as multiple sclerosis and glioblastoma. These systems facilitate insights into
blood-brain barrier (BBB) transport, neuroinflammation, angiogenesis, and
personalized nanomedicine delivery. However, technical challenges in standardization,
scalability, and physiological complexity remain.

INTRODUCTION:
An organ-on-a-chip (OoC) is a microfluidic device that is made in a way that it
mimics the mechanical and physiological functions of a human organ. It is essentially
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a three-dimensional miniature model of a human organ which is built using human
cells and is designed to replicate its function and structure in a laboratory setting. Its
primary function is to help in drug development, studying the progression of diseases,
tailoring treatments to individual patients based on their genetic makeup and organ
response, and finally to replace animal testing among many others. In recent days, lung,
heart, kidney, brain and even multi organ systems have been developed on chip.
Neurological disorders, including Alzheimer's disease, Parkinson's disease, multiple
sclerosis, and glioblastoma remain challenging due to complex pathophysiology and
limited effective treatments. Traditional models (2D cultures and animal studies)
inadequately mimic human CNS microenvironments, especially the BBB, contributing
to poor translational success. Emerging brain organoids and OoC/BoC technologies
are mnovative platforms replicating structural and functional brain characteristics,
offering superior models for studying disease mechanisms, screening drugs, and
personalizing treatment.

OBJECTIVE:

This Umbrella review aims to evaluate findings from existing systematic reviews
on the current applications, advantages, and limitations of brain-on-a-chip models in
neurological research, focusing on their role in disease modelling and drug testing.

METHODS:

A systematic search of PubMed and Scopus was conducted using keywords ‘organ-
on-a-chip’, ‘brain-on-a-chip’, and ‘drug testing’. Studies were screened using PRISMA
guidelines. We included review articles that were published in English from 2015 to
2025. Editorials, conference abstracts and studies not related to neurological disorders
or organ-on-a-chip were excluded.

A total of 8186 articles were found upon searching the keywords on our databases.
Out of which 75 studies were relevant and followed our inclusion criteria. After
screening for duplicates a full text review of 10 studies were done and this data was
extracted.

RESULTS:

The human brain and the central nervous system present unique challenges in drug
development due to its intricate structure and highly protective barriers. The blood
brain barrier (BBB) decreases the efficacy and does not allow many drugs to reach the
brain. This makes it difficult for doctors and researchers to understand the treatment
for neurodegenerative disorders. The microfluidic "organ-on-a-chip" is a rapid
analytical technology to create an effective tool for manipulation, monitoring, and
assessment of cells, and investigating drug discovery. Emerging brain organoids and
00C/BoC technologies are innovative platforms replicating structural and functional
brain characteristics, offering superior models for studying disease mechanisms,
screening drugs, and personalizing treatment.

1. Neuroinflammation-on-a-Chip for Multiple Sclerosis (MS)
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Neuroinflammatory models on chips simulate MS pathophysiology, particularly
BBB disruption, immune infiltration, and demyelination.

BoC systems show higher fidelity than Transwell systems in mimicking cortical
tissue responses.

It highlighted the importance of BBB transporter dynamics in MS pathology and
treatment response.

2. Glioblastoma-on-a-Chip Systems

o 22 selected studies utilized (Polydimethylsiloxane) PDMS-based microfluidic
devices with (Extracellular matrices) ECMs like collagen 1.

« Most models used human U87-MG cells, co-cultured with endothelial cells and
astrocytes.

o Primarily focused on chemotherapy efficacy, with a minority exploring
alternative treatments.

o Integrated multi-organ platforms (e.g., liver-brain chip) showed promise in
simulating pharmacokinetics and personalized responses.

3. Tumour-on-a-Chip and Oncotheranostics

o Emphasized the need for precise diagnostics and therapy in brain tumours,
especially glioblastoma.

o« ToC systems enable personalized treatment by mimicking tumour
microenvironment, angiogenesis, and BBB.

« Use of nanocarriers evaluated within BoC setups for drug targeting and delivery
efficiency.

4. Nanomedicine and Brain Angiogenesis-on-a-Chip

« Lab-on-a-chip (LOCs) simulate brain vascular events like vasculogenesis and
angiogenesis.

« Evaluate nanomedicines’ interaction with brain microvasculature for ischemic
stroke, tumours, and neurodegeneration.

« Challenges include heterogeneity and reproducibility in platform fabrication.

5. Advances in BBB-on-a-Chip Technology

« BBB-on-a-chip more closely models the neurovascular unit (NVU) than static
in vitro systems.

o Offers better insights into drug transport, neurotoxicity, and disease
mechanisms.

o Integration with stem cells (NSCs, iPSCs, ESCs) improves physiological
relevance.

« Limitations remain in mimicking dynamic and multicellular complexity of the
BBB in vivo.

DISCUSSION:

BoC and OoC have many advantages as it can accurately mimic complex brain
microenvironments and allow personalized and thorough drug screening. With this,
researchers have the capability to evaluate cellular responses under dynamic conditions
like shear stress, chemical gradients, and mechanical forces. Along with enabling real
time monitoring and analysis, it is also responsible for reducing animal testing. Like
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many technologies, BoC and OoC also has limitations and challenges that has to be
addressed. Some of the limitations are —

1. Lack of Full Maturity and Vascularization

o Brain organoids often lack functional vasculature and immune cells,
limiting their long-term growth and physiological relevance.

2. Reproducibility and Standardization

o High wvariability in organoid formation and chip design reduces
reproducibility across labs.

o Standardized protocols and validation criteria are still lacking.

3. Limited Modelling of Complex Brain Functions

o Both organoids and chips may fail to fully capture the regional
heterogeneity, circuitry, and behavioural outputs of the human brain.

4. Scale and Throughput Limitations

o Many microfluidic devices are still low-throughput, hindering large-scale
drug screening and clinical translation.

5. Technical Complexity and Cost

o Fabrication and operation of OoC devices require specialized equipment
and expertise.
o Material limitations (e.g., PDMS absorbing hydrophobic drugs) affect

pharmacokinetic accuracy.

6. Incomplete Mimicry of BBB and Immune Interactions

o Although BoC and BBB-on-a-chip devices are evolving, mimicking the
complete Neural Vascular Unit (NVU) and its dynamic immune interactions remains
a work in progress.

7. Translational Gaps

o Correlation of in vitro results with in vivo human outcomes still requires
robust clinical validation.

o Regulatory pathways for OoC-based drug testing are not yet well
established.

CONCLUSION:

Brain organoids and organ-on-a-chip technologies represent powerful platforms for
studying neurological disorders, offering better human relevance than conventional
models. Their integration into preclinical pipelines could accelerate drug discovery,
target validation, and precision medicine. However, overcoming current limitations is
essential to realize their full clinical potential. Future research should focus on
standardization, vascularization, immune component integration, and high-throughput
optimization.
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Modern health-saving technologies represent a system of educational, health-
improving, corrective and, above all, preventive measures that are part of the structure
of modern innovative approaches to the organization of educational and extracurricular
activities and ensure the process of preserving and strengthening pupil’s health. In the
complex of factors that should be considered the most important components of health-
saving technologies, one of the leading places is occupied by motor activity, which is
the leading characteristic of adaptive resources and functional capabilities of the
organism and is determined by the total number of movements that a person performs
either in the process of his entire life, or during a separate period of time. At the same
time, it should be noted that, in accordance with the content and level of health-saving
potential, it is customary to distinguish such main components of the motor activity of
children and adolescents as motor activity in the process of physical education and
sports, motor activity during educational and professional activities, motor activity in
free time [1, 2, 3,4, 5, 6, 7, 8].

The aim of the scientific research was to conduct a comprehensive hygienic
assessment of the level of motor activity of pupils and determine the place of the
optimal motor regime in the structure of health-saving technologies. The basis for
conducting a comprehensive assessment of the motor activity of young women and
young men was quantitative measurement and qualitative assessment of the leading
characteristics of physiological indicators of motor activity. In particular, the number
of locomotions was determined based on the use of the pedometry method, the amount
of energy expenditure was calculated using the timing-table method, the duration of
the dynamic motor component was estimated using questionnaires and interviews with
students, as well as by timing individual types of their activities. The features of the
spatio-temporal characteristics of walking and the step cycle were studied using the
automated GAITRite® system.

The results obtained convincingly demonstrate the fact that the number of
locomotions, the amount of energy expenditure and the duration of the dynamic
component in the daily time budget among secondary school pupils of a higher medical
education institution, who are in both traditional learning conditions and in conditions
of disordered extracurricular activities, are quite low, such that they do not reach the
lower limit of the hygienic norm and are on average 75-85% of age-sex norms.
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At the same time, the introduction into the structure of habitual daily activities of a
specially developed comprehensive program for optimizing free time, the leading
components of which should be considered the organization of an optimal motor
regime for pupils, the use of modern measures of psychohygienic correction,
contributes to a significant improvement in the quantitative indicators of motor activity
of young women and young men, has a pronounced positive effect on the level of
physical and mental performance, the health status of adolescents and young people.
In the course of the conducted research, clear physiological and hygienic criteria for
assessing the motor activity of schoolchildren were determined from a quantitative and
qualitative point of view, scientifically substantiated hygienic standards for the motor
activity of young women and young men attending higher medical educational
institutions, adequate approaches and measures aimed at optimizing motor activity as
an important structural component of health-saving technologies were developed.
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Abstract. Diabetic retinopathy (DR), traditionally considered a microvascular
complication of diabetes, is increasingly recognized as a complex neurovascular
disorder with a significant neurodegenerative component. Retinal neurodegeneration
precedes overt microvascular changes and plays a critical role in the pathogenesis and
progression of DR. Accumulating evidence suggests that hyperglycemia-induced
oxidative stress, mitochondrial dysfunction, glutamate excitotoxicity, and chronic low-
grade inflammation contribute to retinal ganglion cell apoptosis, synaptic dysfunction,
and glial activation.

This review highlights the molecular mechanisms underlying retinal
neurodegeneration in DR and discusses current and emerging therapeutic strategies
aimed at neuroprotection. These include antioxidants, neurotrophic factors, inhibitors
of excitotoxicity, and agents targeting glial reactivity. In addition, novel approaches
such as gene therapy, stem cell transplantation, and sustained-release drug delivery
systems are explored. Recognizing and targeting the neurodegenerative component of
DR opens new avenues for early intervention and may improve visual outcomes
beyond the traditional focus on vascular pathology.

Keywords: diabetic retinopathy, retinal neurodegeneration, oxidative stress;
glutamate excitotoxicity; neuroprotection, Miiller cells; neurotrophic factors,
inflammation, diabetes; retinal ganglion cells.

Introduction. Diabetic retinopathy (DR) is one of the most prevalent
complications of diabetes mellitus and remains a leading cause of vision impairment
and blindness in the working-age population worldwide. Traditionally, DR has been
regarded as a microangiopathic disease characterized by capillary basement membrane
thickening, pericyte loss, microaneurysms, and neovascularization. However,
accumulating evidence over the past two decades has significantly expanded the
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conceptual framework of DR, identifying it not merely as a vascular disorder, but as a
neurovascular complication of diabetes with prominent neurodegenerative features [1].

Retinal neurodegeneration is now recognized as an early and pivotal event in the
pathogenesis of diabetic retinopathy. Several studies have demonstrated that neuronal
damage in the retina can precede observable microvascular changes, suggesting that
neurodegeneration may not only contribute to but also initiate the cascade leading to
classical vascular lesions [2]. Retinal neurons, particularly ganglion cells and amacrine
cells, show signs of apoptosis, functional impairment, and synaptic loss in early
diabetes, even in patients without clinical evidence of retinopathy. This has led to a
paradigm shift, emphasizing the need to address both vascular and neural components
in the diagnosis, monitoring, and treatment of DR.

The pathophysiology of retinal neurodegeneration in diabetes is multifactorial.
Chronic hyperglycemia initiates a cascade of biochemical and cellular events,
including oxidative stress, mitochondrial dysfunction, accumulation of advanced
glycation end-products (AGEs), inflammation, and glutamate excitotoxicity. These
processes collectively contribute to neuronal apoptosis, disruption of synaptic
transmission, and gliosis [3]. Oxidative stress plays a central role by generating reactive
oxygen species (ROS) that damage cellular components and activate apoptotic
signaling pathways. Glutamate excitotoxicity, driven by dysregulation of glutamate
transport and receptor overstimulation, leads to calcium overload and neuronal injury.
Inflammatory responses mediated by activated microglia and Miiller glial cells further
exacerbate neural damage through the release of pro-inflammatory cytokines such as
TNF-a and IL-1p [4].

The retina is a highly metabolic and specialized extension of the central nervous
system (CNS), and the preservation of its neuronal integrity is essential for visual
function. The concept of the "neurovascular unit" (NVU), which encompasses neurons,
glia, and vascular endothelial cells, underscores the interdependence between vascular
and neural components of the retina. Disruption of NVU homeostasis in diabetes
results in compromised autoregulation of blood flow, breakdown of the blood-retinal
barrier (BRB), and impaired neurovascular coupling, contributing to progressive
retinal damage [5].

Despite these insights, current therapeutic strategies for DR remain
predominantly focused on the late vascular complications, such as macular edema and
proliferative retinopathy. Anti-vascular endothelial growth factor (anti-VEGF) agents
and laser photocoagulation are the standard treatments; however, they target
downstream manifestations of the disease and do not address the underlying
neurodegenerative processes [6]. As a result, there is growing interest in developing
neuroprotective therapies that intervene at earlier stages of the disease and potentially
prevent the onset or progression of vision loss.

Emerging therapeutic approaches aim to mitigate neuronal loss and preserve
retinal function by targeting the key pathways involved in diabetic neurodegeneration.
These include the use of antioxidants (e.g., alpha-lipoic acid, curcumin), neurotrophic
factors (e.g., brain-derived neurotrophic factor [BDNF], ciliary neurotrophic factor
[CNTF]), glutamate receptor antagonists, and anti-inflammatory agents. Moreover,
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experimental strategies involving gene therapy, stem cell transplantation, and advanced
drug delivery systems (such as intravitreal implants and nanoparticle-based carriers)
offer promising avenues for sustained neuroprotection [7].

Given the asymptomatic nature of early DR and the limitations of traditional
vascular imaging, there is also an increasing emphasis on the development of novel
diagnostic tools to detect and monitor retinal neurodegeneration. Optical coherence
tomography (OCT), particularly with ganglion cell layer (GCL) and inner plexiform
layer (IPL) segmentation, allows for non-invasive assessment of structural neuronal
loss. Functional tests such as multifocal electroretinography (mfERG) and contrast
sensitivity measurements provide further insight into early retinal dysfunction before
the appearance of overt microangiopathy [8].

Materials and Methods. This narrative literature review was conducted to
summarize and analyze current evidence on the neurodegenerative mechanisms
involved in diabetic retinopathy (DR) and to evaluate emerging neuroprotective
therapeutic strategies. The review followed a structured methodology to ensure a
comprehensive and objective synthesis of available data. A systematic search of peer-
reviewed literature was performed using the following electronic databases: PubMed,
Scopus, and Web of Science, covering the period from January 2018 to May 2025. The
search included a combination of MeSH terms and free-text keywords: “diabetic
retinopathy”, “retinal neurodegeneration”, “oxidative stress”, “glutamate toxicity”,
“neuroprotection”, “Miiller cells”, “retinal ganglion cells”, “neurotrophic factors”,
“diabetes”, and “experimental therapy”.

Results. The neurodegenerative component of diabetic retinopathy has gained
recognition in the past decade, with recent studies showing that neural damage often
precedes observable vascular lesions. Clinical imaging and functional assessments
have consistently demonstrated early loss of retinal ganglion cells (RGCs) and thinning
of the inner retina in both type 1 and type 2 diabetic patients - even without fundoscopic
signs of DR [9]. For instance, multifocal electroretinography (mfERG) often reveals
delayed P1 implicit times and reduced amplitudes, indicating functional impairment
prior to visible microvascular disease.

Within the neural retina, both apoptosis and glial activation are cardinal features.
Retinal ganglion and amacrine cell death is well documented in experimental models
and human donor tissues [10]. Photoreceptors also undergo significant degeneration,
contributing to oxidative stress and further jeopardizing vascular stability.
Simultaneously, Miiller glial cells exhibit early reactive gliosis characterized by
increased GFAP expression, disrupting ion-water homeostasis and releasing pro-
inflammatory cytokines like TNF-a and IL-1f - interlinking neurodegeneration with
vascular dysfunction.

Oxidative stress is a prominent mechanistic driver. Mitochondrial dysfunction,
elevated reactive oxygen species (ROS), and upregulation of pro-oxidative elements
such as thioredoxin-interacting protein (TXNIP) have been observed in diabetic models
and retinal samples. Notably, TXNIP silencing reduces ROS and apoptosis in RGCs,
reinforcing its potential as a therapeutic target [11]. Preclinical studies show that
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antioxidant administration or genetic overexpression of antioxidant enzymes (e.g.,
superoxide dismutase) attenuates both neurodegeneration and microvascular damage.

Glutamate excitotoxicity also contributes significantly to cellular injury. Excess
extracellular glutamate, due to impaired Miiller cell uptake, overstimulates NMDA
receptors, triggering calcium overload and apoptosis - mechanisms supported by
review-level findings across different neurodegenerative diseases, including DR [12].

A distinct mechanistic layer involves the neurovascular unit (NVU): interactions
among neurons, glia, and vascular cells are disrupted under hyperglycemia, impairing
autoregulation, increasing blood-retinal barrier permeability, and exacerbating neural
cell death. These findings highlight the need for therapies that target both neural and
vascular components.

Translationally, several clinical trials have tested neuroprotective agents. The
EUROCONDOR study investigated topical somatostatin and brimonidine in early DR.
Results demonstrated stabilization of mfERG parameters and preservation of inner
retinal structure, though microvascular endpoints were unchanged - indicating a
potential window for early neuroprotection [13].

Topical and intravitreal neurotrophins also show promise. Animal studies using
adeno-associated virus (AAV)-mediated delivery of brain-derived neurotrophic factor
(BDNF) support marked preservation of inner retinal neurons. Similarly, ciliary
neurotrophic factor (CNTF) eye drops reduce RGC apoptosis and mitigate vascular
leakage in diabetic rat models.

Gene therapy offers extended neurovascular protection. Early-phase preclinical
studies using AAV vectors to deliver neuroprotective genes (e.g., pigment epithelium-
derived factor, PEDF) show decreased inflammation, reduced neuronal death, and
improved vascular integrity. Endogenous support molecules targeting antioxidative
enzymes are under development, though human trials remain rare.

Clinical antioxidant interventions show some benefit. Calcium dobesilate - a
vasoactive antioxidant - has demonstrated improved capillary permeability and slowed
DR progression in several trials, albeit remaining outside U.S. clinical guidelines.
Preclinical evidence suggests carotenoids, a-lipoic acid, curcumin, and melatonin may
ameliorate oxidative/glutamatergic cascades [14].

Emerging investigations target glial cell signaling. Modulating Miiller cell Nrf2
pathways reverses oxidative injury and reduces VEGF overexpression in diabetic
models. Inhibiting TXNIP or enhancing Trx is neuroprotective in vitro and supports
vascular integrity.

Finally, epigenetic modulators such as DNMT inhibitors and histone modifiers
show early promise in preclinical models by rescuing antioxidant enzyme expression
and reducing metabolic imprinting [15].

Discussion. Over the past decade, the understanding of diabetic retinopathy
(DR) has evolved significantly, shifting from a purely microvascular paradigm to a
more integrated neurovascular concept. A growing body of clinical and experimental
evidence highlights that neurodegeneration is not a secondary event but rather a central
and early pathological component in the diabetic retina. This shift has critical
implications for diagnosis, monitoring, and therapeutic strategies in DR.
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Numerous studies have demonstrated that neuronal apoptosis, reactive gliosis,
and synaptic dysfunction occur prior to the appearance of visible vascular lesions.
Functional alterations, such as delayed implicit times on multifocal electroretinography
(mfERG) and thinning of inner retinal layers on optical coherence tomography (OCT),
have been documented even in patients without clinically detectable retinopathy. This
supports the notion that neuroretinal dysfunction may serve as an early biomarker for
disease onset and progression.

Mechanistically, oxidative stress and mitochondrial dysfunction are recognized
as major drivers of retinal neurodegeneration in diabetes. Hyperglycemia-induced
overproduction of reactive oxygen species (ROS) contributes to direct neuronal injury
and promotes pro-apoptotic signaling. Studies involving antioxidants and gene
silencing techniques - such as TXNIP knockdown - have demonstrated substantial
reductions in ROS levels and neuronal death, suggesting these pathways are not only
implicated in pathogenesis but are also amenable to therapeutic intervention.

Glutamate excitotoxicity, resulting from impaired uptake by Miiller cells and
overactivation of NMDA receptors, further exacerbates neuronal damage through
calcium overload and caspase activation. The involvement of Miiller glia in both
neuroinflammatory and neuroprotective processes highlights their dual role in DR
progression. On one hand, their activation leads to the release of pro-inflammatory
cytokines like TNF-a and IL-1f; on the other, modulation of glial reactivity - such as
via Nrf2 activation - can exert protective effects.

The neurovascular unit (NVU), comprising neurons, glial cells, and endothelial
cells, plays a pivotal role in maintaining retinal homeostasis. In diabetes, NVU
dysfunction leads to impaired neurovascular coupling, breakdown of the blood-retinal
barrier (BRB), and loss of autoregulatory mechanisms. Disruption of this unit
contributes not only to neurodegeneration but also accelerates vascular pathology,
reinforcing the need for integrated therapeutic approaches.

Several preclinical and early clinical studies have evaluated potential
neuroprotective therapies. The EUROCONDOR study, one of the first randomized
clinical trials targeting early neurodegeneration in DR, demonstrated that topical agents
like somatostatin and brimonidine could stabilize neuroretinal function. Although
vascular outcomes were not significantly altered, the study laid the groundwork for
redefining endpoints in DR trials to include functional and structural neural metrics.

Neurotrophic factors such as BDNF and CNTF have shown efficacy in reducing
neuronal apoptosis in diabetic models. Their delivery through gene therapy, intravitreal
injections, or topical formulations has preserved retinal thickness and improved
electrophysiological responses in preclinical settings. However, translation to human
clinical trials remains limited, largely due to challenges in delivery, duration of effect,
and safety concerns.

Antioxidant therapies have also shown promise. Compounds such as a-lipoic
acid, curcumin, and calcium dobesilate have demonstrated varying degrees of efficacy
in reducing oxidative damage and preserving retinal integrity in both animal models
and small clinical trials. Nevertheless, inconsistent clinical results and lack of large-
scale validation have hindered their incorporation into standard care.
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Another promising avenue lies in modulating the inflammatory
microenvironment of the diabetic retina. Inhibition of glial-mediated inflammatory
cascades and targeting of key transcriptional regulators like Nrf2 and NF-kB may
provide long-term neurovascular protection. In parallel, epigenetic interventions - such
as histone deacetylase (HDAC) inhibition or DNA methylation modulation - are being
explored for their ability to restore homeostatic gene expression in retinal cells.

Despite these advances, significant challenges remain. Most studies on retinal
neurodegeneration have been conducted in animal models, which, although valuable,
do not fully replicate the complex clinical course of human DR. Moreover, reliable,
non-invasive clinical biomarkers of neurodegeneration are still lacking. While OCT
and mfERG are useful, they are not yet widely adopted as screening tools in routine
diabetic eye care. Additionally, many neuroprotective interventions are still in early-
phase development, with limited long-term safety and efficacy data in humans.

Conclusion

Diabetic retinopathy is no longer regarded solely as a vascular complication of
diabetes but is increasingly understood as a neurovascular disorder with a substantial
neurodegenerative component. Retinal neurodegeneration - characterized by ganglion
cell loss, synaptic dysfunction, and glial activation - emerges early in the disease
course, often preceding visible vascular changes. This insight has profound
implications for early diagnosis and therapeutic intervention.

Recent research has illuminated the complex molecular mechanisms underlying
retinal neurodegeneration, including oxidative stress, mitochondrial dysfunction,
glutamate excitotoxicity, inflammation, and disruption of the neurovascular unit. These
processes offer multiple potential targets for neuroprotective therapies. Experimental
studies and early clinical trials have demonstrated the promise of antioxidant
compounds, neurotrophic factors, gene therapy, and glial modulators in preserving
retinal structure and function.

However, translating these findings into effective clinical interventions remains
challenging. Current treatment paradigms still focus predominantly on vascular
pathology, while diagnostic tools for detecting early neurodegeneration are
underutilized in clinical practice. There is an urgent need for large-scale, prospective
studies that validate neuroprotective agents and incorporate functional and structural
neural endpoints.

In conclusion, addressing the neurodegenerative aspect of diabetic retinopathy
opens a critical window for early intervention. A shift toward integrated,
neurovascular-focused strategies may ultimately enhance visual outcomes and improve
quality of life for patients with diabetes.
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OIIIHKA PE3VYJIBTATIB BIIPOBA/[’KEHHS ITPOTPAMU
MPUCKOPEHOI NICJSIONEPAIIIMHOI PEABLJIITALIIL
Y XBOPUX HA MICHEBO-IIOIIMPEHUH PAK
IIIJIYHKA

bouagapenko Irop MuxoJiaiioBu4

JIOKTOP MEIMYHUX HAYK, IIpodecop,

3aBiyBay Kadeapu OHKOJIOTIT Ta MeAPaIi0Iorii
JIHITTPOBCHKOTO JACP/KaBHOTO MEIUYHOTO YHIBEPCUTETY
M. JIHimpo, YkpaiHna

Mockasenko Anapiii MukoJanoBu4

acmipaHT kadeapu OHKOJIOTII Ta Meapaaioorii
JIHITPOBCHKOTO JEP>KaBHOTO MEIMYHOTO YHIBEPCHUTETY,
M. JIninpo, Ykpaina

Berym.

CrnpoOu onTuUMI3yBaTH aJrOPUTMHU BEIEHHS XIPYPriuHHUX NAI[l€HTIB POOMIIHMCS
npoTsiroM  ycboro XX CTONITTS, OAHAK CQOpPMyJIOBaTH IIJIICHY Mporpamy
IHHOBaUIMHOTO MIIXO0My Branocsa juuie B 1997 poui: po3poOHMK HOBOI KOHIIEMIIIT
npodecop Kehlet H. na3pas ii xipyprieto mBuakoro nuisaxy (Fast track surgery, FT)
[1, 2]. Fast track xipypris Ta ERAS/RRSP (enhanced recovery after surgery/rapid
recovery after surgery programs, mnporpamMu HOPHUCKOPEHOI MicisonepariitHoi
peabumirariii) — METOAM KOMIUIEKCHOTO JIIKYBaHHS, IO BKJIOYAIOTh MIATOTOBKY Ha
nepejonepaiiHoMy — erami, BUKOPUCTaHHS MIHIMAJbHO 1HBA3WBHOI TEXHIKU
BUKOHAHHS XIPYpPriYHOTO BTPYYaHHS Ta AaKTUBHE BEJICHHS MICISONEPaIiifHOTO
nepioy 3 METOI0 3MEHIIIEHHSI TEPMIHIB CTAI[lOHAPHOTO JIIKYBaHHS, Yyacy pealimiTarii
Ta MaKCHMAaJIbHO IIBHJIKOTO TOBEPHEHHS IMAIIEHTIB 10 3BHYHOTO XUTTH [3, 4]. Lle
MYJIbTHAUCIMIUTIHAPHUN 30aJTaHCOBAHUM TMIIX1A JO TEPUONEPallifHOTO BEICHHS
Malli€HTIB, OCHOBAHUM Ha MPUHITUIIAX JOKA30BO1 MEIUIIUHH [2, 5].

Y 2014 poui ToBapuctBom ERAS mnpeacraBieni pexkoMeHpamii 11040
MICISONEPALIHOrO BEACHHS MAIIEHTIB MPU ONEpallisiX Ha IUTYHKY 3 MPUBOAY paKy
[6]. PexoMenparlii BKIOYAIOTh 25 MyHKTIB, 3 AKUX 17 MalOTh 3arajlbHUN XapakTep Ta
BiCIM € cnenuiuHuMU A1 Xipyprii paky nuiynka. Y 2018 poii pekomenaanii 0yso
JOTIOBHEHO — A0 cenuIvyHUX JUIs Xipyprii paky IUTyHKa 3aX0/l1B BIJIHECEHO Malll€HT-
KOHTPOJILOBAaHY aHAJITe3110 y Mmiciasonepariitnomy nepioui [7].

PekoMenpgamii  3aragpHOr0  XapakTepy  BKJIIOYAIOTh  Iepeionepaliiine
KOHCYJIbTYBAaHHS, CTPUMAHICTh BiJ] BYKHBAHHS QJIKOTOJIIO Ta TATIHHS MPOTITOM MICSIIS
nepe omneparfi€ro, BiIMOBY BiJl TEPEIONEPAIITHOTO TOJOAYBaHHS Ta MEXaHIYHOTO
OUMIIEHHS KUIIEYHHKA, Tepeonepaliine ByriaeBOAHE HaBaHTAXKCHHS, BIJIMOBY Bij
npemMeanKaiii, mpoQiIakTUKy TPoMOOEeMOOIIYHUX YCKIIaJHEHb, aHTHOAKTEpiaabHY
npoUIAKTUKY TIepea  pOo3pi3oM MIKIpH, YCTAaHOBKY €MiAypadbHOTO KaTerepa,
aHEeCTE3110 KOPOTKOIIF0OUMMH MpenapaTamu, NpopiIakTUKy MicasonepamitHoi HyJ0T!
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Ta OJIOBaHHS, MIATPUMKY HOPMOTEpMIi Ta HOPMOTJIIKEMIl MepuomnepariiHo, paHHe
BHJIAJICHHSI CEYOBOTO KaTeTepa, CTUMYJISIIIO TIEPUCTABTUKY KHUIIEYHUKA (’KyBaJIbHA
TYMKa Ta MPOHOCHI MperapaTH ), aKkTUBI3AIlI0 3 MIEPIIOTO Micsionepaliiaoro aas [6].

["'o0oBHOIO BUMOTOIO TIPOTpaMH MIPUCKOPEHOI peadimiTallii € xipypriuna oe3reka,
sgKa 3a0e3MeuyeThCsl ONTUMAIBHOIO TEPEeAOIepaIliiHol0 MiATOTOBKOI, SKICTIO
XIpypTidHOTO BTPYUYaHHs, TPO(DUIAKTHKOIO Ta paHHIM BUSBIICHHSIM ITiCIISIONIEpAIliTHUX
YCKJIaJHEHb, IPOBEJICHHAM ayauTy [6, §].

VY BCIX MOCHIKEHHSIX, NMPUCBSYECHUX 3aCTOCYBAHHIO MPOTPaMU MPUCKOPEHOIO
BIJIHOBJICHHS Yy XIpyprii paky IUIyHKa, IepeJ]] yce MPOBOJUIIN OIIIHKY TPHUBAJIOCTI
rocmiTajizalii Ta 4aCTOTH MiCIsoIepalifHuX yCKaaaaeHb. KpiM Toro, B OUIBIIOCTI 3
HUX TAKOX OLIHIOBAINCS TEPMIHU BITHOBJICHHS (YHKIII KUIIEYHUKA, JICTAJIBbHICTD,
yacToTa TMOBTOPHUX TOCHiTami3allid, y JESIKHMX — YacToTa HECIHPOMOMKHOCTI
e30(harocroH0aHACTOMO3Y, YyckiamHeHb > Il cTymeHs, TepMiHM BiJIHOBJICHHS
MepopaIbHOTO XapuyBaHHsI MICIIA ONEpallii, a y TIOCTIIPKEHHIX €BPONEHCHKUX aBTOPIB
M. Pisarska et al. [9] 1 U. Fumagalli Romario et al. [10] — noBHOTa AOTpUMaHHS
MpOrpamMu MPUCKOPEHOTO BiTHOBJICHHS.

Meta gociiazKeHHS.

Ouinka e(eKTUBHOCTI 3aCTOCYBaHHS BJIACHOTO BapiaHTy OIEPATUBHOTO
BTpYYaHHS Ta aJIrOPUTMY MICISONEPAI[iiHOIO BEICHHS Yy JIIKyBaHHI MAI[lEHTIB Ha
MICIIEBO-TIOIIIMPESHUIA paK MUTYHKA.

O0’€exT i METOAM OCIIIIKEHHS.

B npocnimpkeni mpuitHsim ydacte 107 XBOpUX Ha MICIEBO-TIOMIUPEHUN pak
IUTYHKY. 3aJI€KHO B/l TAKTUYHUX PIllI€Hb, 3aCTOCOBAHUX JIJIS JIIKYBaHHS, YC1 MAIIEHTH
Oynmu moxauieni Ha 2 rpymu. ID’staecsat xBopux KOHTposibHOI Tpymu (46,7%
JOCIDKYBAaHOTO KOHTHHTEHTY, 28 4Y0JoBIKIB Ta 22 IHKU BikoMm 57,7 (49,2; 64,2)
POKH) OYyJIO TIPOJIIKOBAHO 3a TPATUIIIMHOK METOAUKO0. 57 MaIllEHTIB OCHOBHOT TPyITH
(53,3% 3aranbpHOI KUIBKOCTI JOCHIIKyBaHUX, 37 4oJyioBikiB Ta 20 kiHOK BikoM 59,1
(52,1; 65,7) pokiB) OTpUMYBaJIM JIIKyBaHHS 3a BJIACHHUM METOJOM (3 BEICHHSIM
BIJIMOBIJIHO JI0 MPOTOKOJTY, 3aCHOBaHOI0 Ha pekoMmenaauisix Enhanced Recovery After
Surgery Society).

Pe3yabTaTn 10C/IiIKeHHS Ta IX 00rOBOpEeHHS.

[TopiBHSIHHSA TMAalll€HTIB OCHOBHOI Ta KOHTPOJIBHOI TPyl 3a BIKOM, CTaTTIO,
XapaKTEpOM CKapr Ha 4Yac HAJIXOJKEHHS N0 CTallloHapy, KOMOpPOiIHUM (HOHOM,
JIOKATI3alli€l0  3JIOSKICHOTO HOBOYTBOPEHHS 1 TIPOTOKOJIOM  HEO0a]'FOBAaHTHOI
XiMioTeparii Ta TPOJIKOBAaHUMH 3a BIIACHUM Ta KJIACUYHUM METOJIOM, HE BHSIBJICHO
CTATUCTUYHO 3HAUYYIIUX BIAMIHHOCTEH (p>0,05), ToOTO BOHM Oyl OJMHOPIAHUMH Ta
MOPIBHSHUMHU JJIS TIOJAJNIBIIOTO TMPOBEJACHHS nociipkeHHs. KomreHncoBanmii abo
CyOKOMIICHCOBaHM KOMOPOIAHUI (POH, SKUI BKIIOYAB 3aXBOPIOBAHHS CEPIICBO-
CYyIIMHHOI Ta EHJOKPUHHOI CHCTEM, a TaKOX TMAaTOJOTII0 OpraHiB IUTYHKOBO-
KHILIKOBOT'O TPAKTY 1 OpraHiB AUXaHHs, BiagzHaueHul y 54 (94,7%) nauieHTiB OCHOBHOI
ta 47 (94,0%) 0ci0 KOHTPOJIBHOT IPYIIH.

XapakTepUCTUKH KIHIICBUX TOYOK JIOCHIIKCHHS, B T.4. 3aCTOCYBaHHS
KOMITOHEHTIB MPOTrpaMu MPUCKOPEHOTO BITHOBIIEHHS, IpeIcTaBiieHl B Ta0J. 1 1 Tad.
2.
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AHami3oM OTpUMAaHHMX pe3yJIbTAaTIB MPOJAEMOHCTPOBAHO, WO 3aCTOCYBaHHS
BJIACHOTO METOJly HE CIPUYHMHSUIO CTAaTHCTHYHO 3Hauymmx 3MiH (p=0,37 3a
kpumepiem Manna-Yimnui) TpuBamocTi XipyprigHoro BTpy4aHHs: 149 (136; 165)
xBWIMH mipotu 150 (128; 162) xBuauH B rpymi NaIliEHTIB KOHTPOJIBHOT Tpynu. Takox
HE 3apeECTPOBAHO JIOCTOBIPHUX PO30IKHOCTEH MK OCHIHKYBAHUMH KOTOPTAMH
TMAIi€HTIB B TOKA3HUKAX OHKOJIOTIYHOI 1 3arayibHOI JeTanbHOCTI (p=0,096 i p=0, 14 3a
kpumepiem y° Ilipcona 6ionoeiono) (tad.. 1).

[IpoTOKOI MPUCKOPEHOTO BITHOBJICHHS Mepeadayae BUIaJICHHS Ha30racTPaIbHOTO
30H/Ia B OTepalliiiHii Bijpasy micis nNpoOyKeHHs, 1110 i Oyio BukoHaHo y 54 (94,7%
JOCIIKYBAaHOTO KOHTHHI€HTY) MAIllEHTIB OCHOBHOI Irpynu (TadJ. 2). HytputusHa
MIATPUMKA MPOTATOM MEPIIOT Micasonepaiinoi 100U cripusiia CTUMYJISLIT poOoTH
KHUIIIEYHUKA: TIEPUCTAIBTUKA CTaBajla akTUBHOWO mpotsarom 1,0+0,8 ngobu micis
XIpypriuHOTO BTpy4YaHHs, CAMOCTIHHE BIAXOKEHHsI ra3iB Bij3Hauanocs yepes 0,8+0,6
110, camocTiliHe BUNIOpokHeHHS — Ha 3,0+1,1 100y.

VY KOHTpOJBHIN IpyNi Ha30racTpabHUM 30H] OyB BUKOPUCTAHUMI JJI XapyyBaHHs
Ta MPOTEKIIii 30H1 aHacToMOo3y Y Bcix 50 (100%) marmieHTiB, BUAATSABCS HE paHiIIe HiXk
yepe3 24 TONMHM TICIsS BTpy4YaHHSA. 3a JaHWX YMOB po0OOTa KHIICYHUKA
BifHOBMIOBaNacsa B 1,5-2 pa3u MOBUNBHINIE, HK Y XBOPHUX OCHOBHOI TPYIU: Tak,
aKTHBHA TIepUCTANbTHKA 3'sBismacs 10 1,4+0,5 mobum micns omepartii, caMOCTilHE
BIIXO/DKEHHS Ta3iB Bim3Havamocss depes 1,5+0,5 7mi06, a mosiBAa CaMOCTIHHOTO
BHUIIOPOKHEHHS — Ha 4,9+1,5 n00y.

Taoauua 1

XapaKTepUCTUKH OCHOBHUX ACHEKTIB JIKYBaHHS B rpyIax I[OCJ'IiIDKCHHfI

cybmomanvHa
Buo peseryis 72 (67,3) 40 (70,2) 32 (64) 040
ONEpautt | - uempexmonis 35(32,7) 17 (29,8) 18 (36)
/4

Tpusanicme onepayii, x6 149 (130; 164) 149 (136; 165) 150 (128; 162) | 0,37*

« DI 10 (9,4) 0 (0) 10 (20)

S

$ DI+ 3(2,8) 0(0) 3(6)

§ <0,001

L D2 77 (72) 40 (70,2) 37 (74)

=

S D2 16 a2 17 (15,8) 17 (29,8) 0(0)
3b6epeosicenns i 20(46.7) 09 20 (100) <0,001
neuinkogoi apmepii max |57 (53,3) 57 (100) 0 (0)
Jlemanvuicmo, Hi 101 (94,4) 56 (98,2) 45 (90)
nos’s3ama 3 0.096
npozpecy8aHHIM max |6 (5,6) 1(1,8) 5(10) '
X80poou
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IIponos:xenns Tadaumi 1

Bacanvia Hi 99 (92,5) 55 (96,5) 44 (88) 014
nemanpricmeo max |8 (7,5) 2(3,5) 6 (12) ’
, Hi 84 (78,5) 48 (84,2) 36 (72)
Ilpoepecis 0,13
max |23 (21,5) 9 (15,8) 14 (28)
7 46 (43) 30 (53) 16 (32)
g 8 45 (42) 26 (46) 19 (38)
'3
25 9 14 (13) 1(2) 13 (26) 0,025
RS
58 ¢ 10 1(1) 0 (0) 1(2)
$E¢
Q
R R 11 1(1) 0 (0) 1(2)

Ipumitkn: nani HaBeneno y Bursial n (%) 1 Me (25; 75); p — po301KHOCTI Mixk
rpynamu 3a > Ilipcona, *p — po36ixknocTi 3a kpurepiem Manna-ViTHi).

Tadauusa 2

3acTocyBaHHSI KOMIIOHEHTIB MPOTpaMy MPUCKOPEHOTO BITHOBICHHS B TPYTax

TTOCJIIKEHHS

S § E% He 3acmocosyganucy | 83 (77,6) 33 (57,9) 50 (100)

ST <0,001

& § g IMYHHI cymiudi 24 (22,4) 24 (42,1) 0(0)

SN

3§ . = 1 60 (56) 43 (75) 17 (34)

>3 X

§ '§ ’2 2 26 (24) 8 (14) 18 (36) <0,001

S $ 8§ 3 20 (19) 6(11) 14 (28)

g § g |4 1(D) 0(0) 1(2)

TN 6 cepeonbomy 2(1;2) 1(1; 1) 2(1;3) <0,001*
Buxopucmanus Hi 54 (50,5) 54 (94,7) 0(0)
HA302ACMpantbHO20 30HOY 05 <0,001
Xapuyeanms nicis onepayii max | 53 (49,5) 3(53) 50 (100)

. 1 70 (65,4) 49 (86) 21 (42)
=
Q
= 2 19 (17,7 23 17 (34
18 (17,7 ©) 69| oo
% § § o 3 16 (14,9) 6(11) 10 (20)
SRS

S s é 2 | 2(2) 0 (0) 2 (4)

S

S 2 8 8 | 6cepednvomy 2(1;2) 1(1;1) 2(1;2) <0,001*

Ipumitkn: nani HaBeneHo y Burisial n (%) 1 Me (25; 75); p — po301KHOCTI Mixk

rpynamu 3a x> ITipcona, *p — po36ixknocTi 3a kpurepiem Manna-ViTHi).
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Ak cBimuath JaHl  HAyKOBUX  NyOJiKallii, pYTHHHE  3aCTOCYBaHHS
HA30TacTPAJIbHOTO 30HJa MPU3BOJIUTH 0 MiABHUILEHHS PU3HKY YCKIaJHEHb 3 OOKY
INXaJbHOI CHCTeMH (30KpeMa, acmipalliiiHoi MHEeBMOHIi) Ta, SIK 1 BUKOPHCTAHHS
JIPEHAXIB, TEPEIIKOKAE PaHHIM MOOUTI3aIii MaIli€HTIB, peaji3allis SKoi 3HUKYE
YaCTOTY JIETEHEBUX YCKIIAJHEHb, PE3UCTEHTHICTD JI0 1HCYIIHY, BTPATy M'I30BOI MacH,
MPUCKOPIOE  BIJHOBJICHHS MOTOPUKHM KHIIEYHHKA Ta TIOSABY CaMOCTIHHOTO
BUIIOPO’KHEHHA, 110 MO3UTHBHO BIUIMBA€ HAa IICUXOEMOIINWHUI CTaTyc Malll€HTa,
3HIDKY€E PU3UK TPoMOOyTBOpeHHs Ta cnaiok [13, 14, 15]. Ha nymky J.L. Meakins,
BIJIMOBA B1Jl BUKOPUCTaHHS ab0 sSIKOMOTa paHillie BUIaJ€HHsI HA30racTpajIbHOTO 30H 1a
€ OIHUM 13 3HAYYyIIMX KOMIIOHEHTIB KoHuemnmii Fast track Xipyprii (cTymiHb
noctoBipHOCTI 1A) [16].

AKTHBI3alllsg Talli€eHTa 3a MpoTokojoMm fast track mounHaeTrhcs Biapaszy micis
BITHOBJICHHSI MOT'0 OpIi€HTAIlil y BJIACHIN OCOOHMCTOCTI, IPOCTOPI Ta Yaci, CIPHUSIOUH
MOJIIMIIEHHIO CEPLIEBO-JIETEHEBOI AISUIBHOCTI, CTUMYJISILII MOTOPUKH KHUIIEUYHUKA
(ctymiab poctoBipHocTi 1B) [17]. Takuil miaxiy I03BOJIsSE JOMOITHCS SIKOMOTa
PaHHBO1 aKTHUBAIll TOCMYTOBAaHUX M'SI31B, SIK1 32 OCTAHHIMU JAHUMU MO3ULI1OHYIOThCA
AK €HIOKPHUHHHI OpraH, KOTpUH y BIANOBIAb Ha M'SI30B€ CKOPOYEHHS MPOIYKYE
MIOKIHU — ITUTOKIHM, & TAKOXK MENTU/IU 1 MPOTEOIIIKaHU, 1[0 BUSBIISIOTH 3/IaTHICTH 10
ayTOKPUHHOI, MapakpuHHOI Ta EHJOKPUHHOI peryJsiii MeTafoiyli3My B 1HIIHX
TKaHUHaX, BIAITPalOYM BaXIJIMBY POJIb y MPOQLIAKTHILIl MiCII0NEpaIiiHUX JIETEHEBUX,
TpOMOOEMOOIIIYHUX, CEPLIEBO-CY/IMHHUX Ta IUTYHKOBO-KHUIIKOBUX YCKJIaJHEHb [18].
PesynbraramMu Hammx JOCHIIKEHb MPOJEMOHCTPOBAHO HASBHICTh CTATUCTUYHO
3HAUyHIMX BiAMiIHHOCTEH (p<0,001) cepenHiX 3HA4YE€Hb MOKA3HUKIB CTPOKIB MOYATKY
nicasionepamiiHoi aktuBizamii: 1 (1; 1) mpotum 2 (1; 3) mHIB y mMaIli€HTIB, SIKi
OTPUMYBAJIHU JIIKyBaHHS 32 BIIACHUM Ta KJIACUYHUM METOJIOM BifmoBinHO. OTpumMani
JaHl CBig4aTh, IO B OCHOBHIM TPyIl CIIOCTEPEKECHb AaKTHBI3AIlA TEPEBaKHOT
OUIBIIOCTI mpoonepoBaHux mnamieHTiB (75%  OOCHIKYBAaHOTO KOHTHHIEHTY)
B110yBaiacs NpoTAroM NEPILIOi MICAIONepaliitHOl 100H, TO1 K B TPYIl KOHTPOJIIO —
MPaKTUYHO PiBHOMIpHO 1-0i, 2-01 Ta 3-01 10o6u (34%, 36% 1 28% BIANOBIAHO) MiCI
XIpypriuHOro BTpy4yaHHd (TadJ. 2, puc. 1).

OcHoBHa rpyna KoHTponbHa rpyna

2!

11%
1 peHs
u 2 feHb

3 feHb

4 neHs

PucyHnok 1 — CTpyKTypa OCHOBHOI Ta KOHTPOJIbHOI TPYIIH 32 CTPOKAMHM MTOYATKY
aKTHBI3aIll] MPOOTIEPOBAHUX.
IIpumiTkn: y BiICOTKax BiJ 3arayibHOi KiibkocTi, p<0,001 — po301KHOCTI MixX
rpymnamu 3a > ITipcona).
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Tpanuiiiiai TOTSAM HA BEICHHS XBOPHUX ITICIIS OTIepaIlii mependayaroTh BiTHOCHO
Mi3HIM TOYaTOK EHTEepajIbHOrO XapuyBaHHS, 1HOAI Jumie Ha 2-3 m00y. OmHak
BCTAQHOBJICHO, WO Ui TMOBHOLIHHOTO (DYHKIIIOHYBAaHHS KHUIIIEYHUKA pPaHHIN
TiCIISOTIEPAIITHI TIEP10/T HE TIEPEIIKo/1a, 0COOIUBO Y pa3i KOMITJIEKCHOTO MiIXOY 110
BeJIcHHS TallieHTiB. PaHHe mepopaibHe xapuyyBaHHsS (5-6 TOIWH TMICHS OIeparii)
MOB'S3aHO 3 MIBHJINIUM BiTHOBJICHHSM (DYHKINI KUIICYHUKA, 3MEHIIIECHHSM YacCTOTH
MICIISONEepalliiHOTO  1JIeyCy Ta  CEpLEBO-JICTEHEBUX  YCKJIagHEHb (CTYIiHb
noctoBipHocTi 2A) [19]. B HnHamomy npocmimxenHi 49 (86% mocmimkyBaHOTO
KOHTHHTCHTY) TAIli€HTiB OCHOBHOI TPYyNH IOYHMHAIM IEepOpaJbHEe XapdyBaHHS
MIPOTATOM TIEPIIIOT MICIA0IepaliiiHoi 100U, TOI SIK B TPYITT KOHTPOJIIO KITBKICTh TAKUX
xBopux Oyna B 2 pasu menoro (p<0,001 3a kxpumepicm y° Ilipcona) — 21 ocoba (42%
YUCEIBHOCTI Ipymun) (TadJI. 2, puc. 2).

OcHoBHa rpyna KoHTponbHa rpyna

11%

4%

= 1 neHs
= 2 neHb
3 meHb

4 fAeHb

Pucynok 2 — CTpyKkTypa OCHOBHOI Ta KOHTPOJIBHOI TPYIH 33 CTPOKAMH MOYaTKyY
MepOpaIbLHOrO MiC/ISIONEPaiiHOTO XapyyBaHHS.
IpumiTkn: y BiICOTKax BiJ 3arayibHOi KibkocTi, p<0,001 — po301KHOCTI MixX
rpynamu 3a > Ilipcona).

Takuii miaxig copusiB BABIUI mBuAmoMy (p=0,004), 1k Oyno Moka3zaHO BUIIE,
BIIHOBJICHHIO aKTUBHOCTI KUIIIEYHUKA, & TAKOX CTATUCTUYHO 3Hauymiomy (p=0,025)
CKOPOYEHHIO MiCII0NepaIiitHuX JiKKO-AHIB (TadJ. 1).

[TepopansHuii nmpuiiomM pigkoi ki (CUMIHT) Moke OyTH pekoMeHaoBaHuM 3 1-oi
700U TICISONEPAITHOTO TEePIOAY Y XBOPHUX, K1 TIEPEHECIIH ONEPATUBHI BTPYUYAHHS
Ha CTPaBOXOJl Ta MIIYHKY, IO MIATBEPKEHO JAaHWUMH CBITOBOi JITEpaTypu Ta
MPAKTUKYEThCA y KiiHIKax €Bporu Ta A3ii. 3a JaHUMHU BETUKHUX DPAHIOMI30BaHHUX
JOCTIIKEHb Ta METa-aHaji31B, paHHE MepOpalbHE XapuyBaHHS HE 301IbIIYE YaCTOTY
YCKJIQJIHEHb, Y TOMY YHCJI1 HECIHPOMOXKHOCTI aHACTOMO31B, IMiC/sOoNepaIliiHux
MTHEBMOHIM, MOBTOPHUX XIPYpPriuHUX BTpy4aHb Ta TOCHITaii3aiiil. 3acTOCyBaHHA
PaAHHBOT'O TMEPOPATBLHOIO XapuyBaHHS CIPHUSE CKOPOUYEHHIO TEPMiHIB pealdumiTaiii Ta
MICJISIONEPaIiTHOTO JTIKKO-HS, & TAKOXK MOKPAIIY€E SKICTh KUTTA marfieHTiB [20].

BucHoBkwu.

AHaJi3 pe3yJbTaTiB YMHHOTO JOCIHIJDKEHHsS II0Ka3aB, 10 MiX MallieHTaMu
OCHOBHOI Ta KOHTPOJBHOI TPYNU BHUSBJIECHO CTATUCTUYHO 3HAYYIl BIIMIHHOCTI
(p<0,001) 3a OCHOBHUMH KpHTEPISIMH IIOPIBHSIHHS, IO JO3BOJSIOTH JOBECTH
e(heKTUBHICTh peaiizaiii NporpaMu MPUCKOPEHOTO BIJHOBIEHHS Y XBOpUX Ha
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MICIIEBO-TIOIIMPEHUN paK NUTyHKa. BpoBapkeHHS y KIIHIYHY MPAKTUKY MPOTOKOIY
MPUCKOPEHOI pealimiTalii Mali€HTIB JO3BOJIA€ 3HAYHO CKOPOTHTH TPHUBAIICTh
nepeObyBaHHs y cTamioHapi (TOOTO 30UTBIIMTH OOIT JIiKKa JIKYBaJIBHOTO 3aKjamy),
MPUCKOPUTH BIAHOBICHHS (PYHKINI NITYHKOBO-KHIIKOBOTO TPAaKTy Ta BiJHOBUTH
Mpale31aTHICTh XBOPUX Y CTUCII TePMIHU 0€3 3HIKEHHS €()eKTUBHOCTI JIIKYBaHHS.
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BITAMIHMU B JIIKYBAHHI TA IPO®OIVIAKTHIII
OHKOJIOI'TYHHUX 3AXBOPIOBAHDb

Pubak Bikropia TapaciBHa
CryneHTKa MEUYHOTO (haKyJIbTeTy,
IBaHO-®paHKIBCHKUN HAI[IOHATFHUN METUMYHHUMA YHIBEPCUTET, YKpaiHa

Xanenko Ouiena IropiBaa
CryneHTKa MEUYHOTO (haKyJIbTeTy,
[BaHO-®paHKIBCHKUN HAI[IOHATFHUN METMYHHUM YHIBEPCUTET, YKpaiHa

HaykoBuii KepiBHUK:

JlutBuntok Haranist IropiBHa

acUCTEHTKa Kadeapu 010JI0TTYHOI Ta MEANYHOI XiMii IMeH1 akaaemika ['.O. babenka
IBano-DpaHKiBChKUI HAIIIOHAIIBHUM MEIMYHUN YHIBEPCUTET, Y KpaiHa

AKTyanbHICTh. 3aCTOCYBaHHS BITaMiHIB Y TPO(DUIAKTHII PAKy € JOCUTh CKIaIHOIO
TeMoro. BiTamiHuM BimirpaloTh BaXJIMBY pOJb |y MIATPUMIN 3I0pOB'SL  Ta
(GYHKIIOHYBaHHI IMyHHOI CHCTEMH, TNpOTE IXHIH BIUIUB Ha MNPOQPIIAKTUKY
OHKOJIOTIYHUX 3aXBOPIOBaHb MOXE OyTH SIK MO3UTUBHUM TaK 1 HETaTUBHUM, TOMY
BKJIMBUM € BUBYEHHS BCIX MOXJIMBHX MEXaHI3MIB BIUIMBY Ha KJITUHHUHN pICT,
IMYHITET Ta aHTHOKCHJIAaHTHU 3aXHUCT.

Merta: 1oCaiAUTH 3Ha4€HHs BITaMIHIB Y JIIKYBaHHI Ta MPOQIIAKTULII OHKOJIOTTYHUX
3aXBOPIOBAHb, BUBYUTH iX [1I0 Ha KJIITUHHOMY pIBHI Ta OLIHUTH €(EKTUBHICTbH
3aCTOCYBaHHS y KJIIHIYHIN TPAKTHUII.

Metoau nociimkeHHs. AHali3 JaHUX HAyKoOBOI JIITEpaTypu 3a KIHOUYOBUMHU
CJIOBaMHM B MbXHapoHii 6a3i PubMed Ta Ha ykpaiHcbkux miatdopmax.

Pesynbratun. [ocmimkeHHs  1mo10 €QEKTUBHOCTI BITaMIHHUX J100ABOK Yy
podIIaKTHUII paKy € HEOTHO3aUHUMHU: 0araTo JOCIIIKEHb IMOKa3yIOTh, 110 BITaMiHHI
N00aBKU HE 3HIDKYIOTh PU3UK PaKy, a B IEIKUX BUIIAJKaX MOKYTh HaBITh MIJBUIIUTH
1or0, 0COOIMBO MPH 3aCTOCYBaHHI BEMMKUX J103. OHKOJIOT1UHI 3aXBOPIOBAHHS a00 pak
— 11 BeJIMKa I'pyIia 3aXBOPIOBaHb, 110 XapaKTePU3YIOThCsI HEKOHTPOJIbOBAHUM POCTOM
1 IOIMHUPEHHSIM aHOMATBHUX KJIITHH B OPraHi3Mi, K1 yTBOPIOIOTh MyXJIMHU. 37I0AKICHI
MyXJIMHU 3[aTHI BpakaTW CYCIJHI TKaHUHU Ta OpraHu abo MeTacTa3yBaTh 4Yepes
KPOBOHOCHY 4M JiMparuuHy cucteMmy. Biapi3HSIOTBCS 3a MiICIleM BUHHKHEHHS,
KJIIHIYHUMHU IPOSIBAMU Ta XapaKkTepoM nepeOiry. 310siKiCHI HOBOYTBOPEHHS ypaXKatoTh
BHYTpIIIHI OpraHu, MOCTYNMOBO pyHWHYyIouM ix. HalwyacTime AiarHOCTYIOThCSA Takl
dbopMu paky sIK MyXJIMHUM MOJIOYHOI 3aJI03H, JIET€Hb, TOBCTOI 1 MPSIMOI KHIIKH,
nmpocrard Ta WKipu. BogHowac 3 po3poOKkaMu HOBHMX MPOTHPAKOBUX IpernapariB
BHUBUYAETHCS B3a€EMO3B’ 130K MK OHKOJIOTI€IO Ta BiTaMiHaMu [2].

Bitaminu — 11e rpyna HU3bKOMOJIEKYJISIPHUX CHOMYK, SIK1 € dKUTTEBOHEOOX1THUMHU
JUIS  IMATPUMAHHSA SKUTTEMISUILHOCTI JKMBHUX OPraHi3MiB. BIIbIIICTP 3 HUX MH
OTPUMYEMO 3 TKEI, aje AEsIKi 3/aTHI CHUHTE3yBaTHCS MIKPOQIIOPOIO KHUIIIEUYHHUKA,
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Hampukiaa Taki sk Bitamin K, neski Bitaminu rpynu B. BoHu mnominsroTbcs Ha
Bozmopo3unHHi (Bitamiau C, P i rpynu B) 1 )xupoposuunHi (Bitamiau A, D, E, K, F) [1].

Bitamin A (petuHON) Ta HOTO MOXIiAHI (PETHHOIAM) JABHO MPUBEPTAIOTH yBary
JIOCTITHUKIB Y KOHTEKCTI MPOQPUIAKTUKU Ta JIKyBaHHS OHKOJOTIYHHX 3aXBOPIOBAb,
3aBISKH TXHIA POl B PETyJsii KIITHHHOTO POCTy, AudepeHiialii Ta anomnTosy, o
poOUTH IX MEPCHEKTUBHUMH 3aco0aMu y O0poThOi 3 oHKomarojorisiMu. Haitbimp
aKTUBHOIO (OPMOIO € pETHHOEBA KHUCIOTa, fAKa J€ Yepe3 SJIEepHI PEIenTopH,
BIUIMBAIOYM Ha EKCIPECII0 T'eHIB, 1 BIAMOBIIAE 32 KOHTPOJb POCTY KIITHH, IXHHOTO
JO3pIBaHHSA Ta IMYHHOI BIJANOBIJI. 3aBAsSKH TaKOMy MeEXaHI3My BOHa 3jaTHa
NPUTHIYYBaTH PICT MyXJMH 1 3allyCKaTH aronTo3 3JIOSKICHUX KITUH. OcobiuBe
3HAYEHHSI MAa€ 3aCTOCYBAaHHS PETUHOEBOI KHUCIOTH Yy JIIKyBaHHI TOCTPOTO
IPOMIEJIOLIUTAPHOTO JieHKo3y. [Ipu naHoMy 3aXBOpIOBaHH1 yTBOPIOETHCSI aHOMAJIbHUN
O1J10K Yepe3 XPOMOCOMHY TPaHCIIOKAIlilo, 10 3aBaxkae audepeHiiiali JeHKOIUTIB.
PernHoeBa kuciioTa gornomarae BiJHOBUTH HOPMaJbHUM MpPOIEC JO3pIBaHHS KIIITUH
KpOB1 Ta MIJBUIIUTH BWKUBAHHA TAalll€HTIB. PETMHOIAM TakoX aKTUBHO MIIOTh Ha
eniTenianbHl MyXJWHU, TaKl K paK MOJIOYHOI 303U, IPOCTATH, LIKIPU Ta JETEHb.
Jleski AOCHIIKEHHS TOKa3yloTh, IO 3aCTOCYBaHHS TaKUX KapOTHUHOINIB SK [3-
KPUIITOKCAHTHH, JIIKOTICH, JIIOTEiH, 3€aKCAaHTHH MOXXE 3HIDKYBAaTH PHU3HK PO3BUTKY
IJIOCKOKJIITHHHOTO PaKky JIereHb. Y JiTepaTypl HaBEIECHHI HEOJHO3HAYHI JaHi 11040
BIUTMBY [-KapOTHHY, SIKHA BiIOMHUH CBOIMH aHTHOKCHUAAHTHUMH BIIACTHBOCTSIMH,
MPOTE BHUCOKI J03M I[LOTO MPOBITAMIHY MOXKYTh 30UIbIIIYBAaTH PU3UK PO3BUTKY PaKy
JIereHb y KypiiB [3,4].

Bitamin D (xonmekanmpuudepon) — 1€ KUPOPOZUMHHHUM BITaMiH, SIKUH €
MOTIEPETHUKOM CTEpOiTHUX TOpMOHIB. CHHTE3ye€ThCcs B MIKIpPl MiJ BIUIMBOM
yABTPadioNeTOBOTO BUIIPOMIHIOBAHHS Ta BHUKOHY€ 0araro BaKJIMBHX (YHKIIIH.
AKTUBHOIO (POPMOIO € KaJbIIUTPION, KUK B3aEMOJIE 3 PEIENTOPAMHU Ta PETYIIOE
ekcrpecito reHiB. B miteparypi € 6arato TBEpIXKeHb, IIOJ0 MPOTUIIT BiTaMiHOM D
cTadll 1HImIaUli B MEPEepOKEHUX KIITHUHAX 3aBISKH CBOIM MPOTHU3ANAIBHUM,
AHTUOKCUJIAHTHUM BJIACTUBOCTAM. BueHi nocmiaunu, skmo npuiimatu 400 MO
KaJIBIIUTpioJly a00 aHaioriB BiTaMiHy D 101aTKOBO, 11€ JJa€ MOXJIUBICTh MONEPEIUTH
TaKi 3aXBOPIOBAHH, AK: PaK MOJIOYHOI 3aJ1031, TPOCTATH, MANLITYHKOBOI 321031 Ta PaK
TOBCTOI KUIIKU. OAHAK TOKCUYHUNA €PEeKT HaJJIMIIKOBOI KOHUEHTpalii BiTamiHy D
3HAYHO OOMEXKy€ MOro KIIHIYHE 3aCTOCYBaHHS. TakoX B1AOMO, IO PAKOBl KIITHHH
BUKOPHUCTOBYIOTh KiJIbKa MEXaH13MIB 3HUKCHHS PIBHS KaJIbIUTPIONY, 00 3aXUCTUTH
cebe Bl aHTUMYXJIMHHKNX e(exTiB Bitaminy D [5].

Bitaminy E (Tokodepos) mposBisieTbes Tpynor0 BOCEMHU KHUPOPO3ZUNHHUX CTIONYK,
O CKJIQJaroThcsi 3 0-, P-, y- Ta OJ-bopMm TOKOGEpOTiB 1 TOKOTPIEHIB.
Hadinmommpenimumu  popmamu € o-Tokodepos, SKAid € HaHOUIbII Y>KUBAHOIO
100aBKOI0, Ta Y- TOKOTPIEHOJ, SIKUI BIIOMUN CBOIMHU MPOTUINYXJIUHHUMHU e(hEeKTaMu.
AHTHOKCHMIAHTHA Mis BiTaMiHy E monsirae y He#Tpanmizaiii BUIBHUX paJUKaiB,
3anobOiratoun nowkokeHHto JIHK; antunpomidepatuBHuil  edekr; 1HIYKIIA
aronro3y, OcCOOJMBO B KIITMHAX paKy MOJOYHOI Ta IMMIJUUIYHKOBOI 3aJl03;
MpoTU3anaibHa [isl, sKa 3/A1MCHIOE 1HT1OyBaHHS LIMKJIOOKCUI€HA3W Ta HEUTpasi3zye
peaKkTUBHI a30THI cnoiyku [6]. Jleski JOCHiIKEHHS TOKa3ylOTh, IO BKHUBAaHHS
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BiTaMiHy E MoOXe 3MEHIIUTH PHU3UK PO3BUTKY PpaKy TMEUiHKHA, 30UIBIIUTH
(GyHKITIOHYBaHHS IMyHOI CHCTEMH, MIPOTE 3aCTOCYBAaHHS BUCOKHX /103 BITAMIHY MOXKE
MPU3BECTH JI0 PO3BUTKY PaKy IMPOCTATH.

Biramin K (¢inoxiHOH) — 3KHpOpO3UMHHA CHONyKa, 10 Oepe ydacTb y Y-
KapOOKCHITIOBaHHI OUTKIB, HEOOXITHOMY JUIsl aKTHBAIii (paKTOpiB 3rOpTaHHS KpPOBI,
OUIKIB KICTKOBOI TKaHWMHH, a TaKOX JESIKWX OUIKIB, TOB’S3aHUX 13 PETYIIAIIEI0
KIITUHHOTO pocTy. IcHye yHikanbHMI 3B’s130K BiTamiHy K Ta rematoueironspHOi
kaHuepomu. [Ipu aHoMy 3aXBOpPIOBaHH1 3HUKYETHCS Y-KapOOKCHIIIOBAaHHS, BHACII1JIOK
YOTro y KpOBI HAKOITUYYEThCS He3piiia hopma MpoTpoMOiHYy, 1110 € paHHIM O10MapKepoM
Ta (hakTOpoM mporpecyBaHHs myxJuHHU. Tomy BitamiH K moxe OyTH KOpPUCHUM SIK
npodigakTuaHui abo miarpumMyrounii 3acio mpu I'LIK [7].

Bitamin C (ackopOiHOBa KMCJIOTa) — 11€ BOJIOPO3UMHHUN BITaMiH, aHTHOKCHIAHT,
CTUMYJIIOE€ IMYHHY cUCTeMY, (YHKIIIOHY€E sIK KOo(akTop Mpu cuHTe31 KojareHy. Ha
ChOTO/IHI BIJJOMO, III0 aHTUOKCHIAHTHA Teparlisl J03BOJIsIE KOHTPOIIOBATH Iy XJIMHHUN
pict. JlocnmixeHHs] BUSIBUIIM, 1110 BHYTPIIIHHOBEHHE BBEJEHHS aCKOPOIHOBOT KHCIOTH
nae B 70 pa3iB OLIbITYy MAKCUMaJIbHY KOHLIEHTPALIIO B KPOBI, HI’K IPUIOM ITEPOPAIIBHO.
3acToCcyBaHHS BUCOKHUX /103 BITaMiHY MPU3BOJUTH 0 T€HEpalii MIepOKCUAY BOAHIO Ta
PO3BUTKY OKHUCIIOBAJBHOTO CTpecy 1 BHOIPKOBOIO PyHMHYBaHHS PAKOBUX KIIITHH.
Takox BiTaMiH C BHKOPUCTOBYIOTH 3 METOIO IMiJBUIIECHHS IMYHITETY Ta 3HUKEHHS
mo01YHUX €(EKTIB NALIEHTIB, Kl OTPUMYIOTh IHTEHCUBHY XiMioTepamnito [8,9].

Bitaminu rpynu B — 11e BOIOpO3YMHHI CIIOYKH, SIK1 BIJITPAIOTh KJIFOUOBY POJIb Y
KIIITUHHOMY MeETa0oJI13Mi, BKJIIOYAIOYM eHepreTuuyHuid oOmiH, cuHte3 JIHK,
MIATPUMKY IMYHITETY, KOHTPOJIb OKHCHIOBAJILHOTO CTpecy 1 3amajneHHs. Bitamin Bi
BIUTMBA€ Ha mpodidepariiro, OCKIIbKH Oepe ydacTh y MneHto3odocharHoMy MUISAXY,
HEOOX1THOMY JIJIsl CHHTE3Y HYKJICTHOBHX KHCJIOT. JledimuT Moxke 00YMOBHUTH PO3BUTOK
OKCHJIATUBHOTO cTpecy. PubodriaBin BmiivBae Ha OKMCHO-BIJIHOBHHM OallaHC, KU
4acTo MOpYLIyeTbesl Npu nyxiauHax. Hemocrarnicte nHianumny mnopyuye JIHK-
penapaiito, NIABUILYE BHUHHUKHEHHs MyTamiid. Bitamin Bs BukoHye Oararo
NPOTUNYXJIMHHUX (DYHKIIM, Takux #AK: IHTIOyBaHHS POCTY NYXJMHHUX KIIITUH
(3MeHIye mpomidepaiiito B MeJIaHOMY, paKy IUTYHKAa, MOJIOYHOI Ta MiJIILTyHKOBOL
3aJ103 ), NIABUIIEHHS €()EKTUBHOCTI XIMIOTEpaIii Ta MATPUMAaHHS IMyHHOI CUCTEMHU.
Bitaminu Bs 1 B2 3a0e3neuyrorh (yHKIIOHYBaHHS imyHiTeTy. IIpm iXx Hectaul
nopymrytoThest cuate3 JIHK Ta miaBuiyeTbes pu3uK paKy TOBCTOI KHUIIKH, IIUTyHKA Ta
I IILTYHKOBOT 3a7103u [10]

BucHoBku. BiTtaminm BiIirparOTh BaXKIWBE 3HAYCHHS Y  MPOQIIaKTHIl
OHKOJIOTIYHUX 3aXBOPIOBaHb, OCKUIBKH BOHHU CIPHUSIOTh 3MIIHEHHIO IMYHITETY,
HEUTPaTi3yOTh BUIbHI pauKalid Ta CYTTEBO BIUIMBAIOTH HA POoOOTY KiIiTHH. Oco0rBe
3HaUCHHS MarTh aHTHOKcHiaHTHI Bitaminu (A, C, E), Biramiam D, K, a Takox
Bitaminu rpynu B. [lpusnadenns ix mae OyTu CTpOro iHAMBIAyajdbHE, 3aJICKHO Bijl
CTaHy Malli€HTa, CTa/li 3aXBOPIOBAHHS, OCKUIbKM HaaMIpHE a00 HEKOHTPOJIhOBAHE X
3aCTOCYBaHHS MOYKE 3aB/IaTH 3HAYHOI IIKOIM VIS 3[I0POB'S JTFOUHU.

Cumcok Jgireparypmu:
1. ®dapmaneBTuyHa eHiMkIoneais. Bitaminu [pharm encyclopedia]
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ETJIE KACTAFBI MALMEHTTEPAIH
AMBYJIATOPUSIIBIK-EMXAHAJBIK KbI3BMETTEPTE
KOJIKETIMILAITT MEH KAHAFATTAHYBIH
BAFAJIAY

Hlammar Jayiaer Hlammaryisl,
KoraMmIbIK eHcayJIbIK cakTay (haKyJIbTeTIHIH CTYIEHTI,

FrimpiMu sxerekii:

Cexenona Paymian Kosran6aesHa,
M.F.K., JOIICHT,

AcTaHa MeUIIMHAJIBIK YHUBEPCUTETI,
Acrana, Kazaxcran

Anaarna: byn makanaga Kazakcran PecnyOimkachbiHIarbl €rje >KacTarbl
azamaTTapra aMOyJIaTOPHUSIIBIK-eMXaHAIBIK KbI3METTEPl YChIHYIBIH KOJDKETIMALUTIT
MEH OChlI KbI3METTEpre KaHaraTTaHy JECHIeHlH KeIIeHl Typjae Oaranay MakCaTbhIHIA
3eprrey Kyprizuiai. 3eprrey Oapsicbinaa 2018—-2022 xpuinap apaibiFbIHIAFbl PECMU
CTaTUCTUKAJBIK aAepekTep, KP JleHcaynblK cakTay MUHUCTPJIIT] )KaHBIHIAFbI Y JITTHIK
KOFaMJIBIK JICHCAYJBIK OPTAJBIFBIHBIH cayajHaMa HOTWKeNepl >koHe JleHcayibiK
caKkTay MMHHUCTPJITIHIH  TYTBIHYIIBUIAD  IHaFBIMIAPBI  Typajbl  MOJIIMETTED
KOJIAHBUIABL. OpOip KOpCeTKill OOMbIHINA Tanaay Kacajbll, KOLDKETIMAUIIK TeH
KaHaFaTTaHy JIGHTCHIHIH apTybl  aHBIKTAIABL:  aMOYJATOPUSIIBIK-EMXaHAJIBIK
KbI3METTEp/Il TalJanaHfaH erje >kacTtarbl afgamaapAbiH canbl 2018 xbuibl 2,5
MuwTMoHHaH 2022 xbuibl 3,4 MUITHOHFA JIeHIH ©CT1; KaHaFraTTaHy JeHreni 82%-nan
92%-ra neiiiH >xkakcapipl, an ImarbiMaap cadbl 150 mbiHHaH 100 MbIHFA JeiiH
toMeHaeni. CoOHbIMEH Karap, HOPMATUBTIK-KYKBIKTBIK 0a3a, OHBIH 1IIIHJE
«JleHcaynblK cakTay Typasib» xkoHe «KapTrap MEeH MyTreAeKTep/iH KYKBIKTaphIH
KOpray TypajbD» 3aHJlap MEH MEIUIHUHAIBIK KbI3MET KOpPCETY CTaHAapTTaphl
TalgaHabl.  3epTTey HOTHXKEJIEepl erje JkacTarbl —a3zaMmaTTapFa KepCeTIJIeTiH
aMOyJIaTOPUSIIBIK-eMXaHAIBIK ~ KBI3BMETTEPAiH  camachl MeEH  KOJDKeTIMJIUTITIH
apTThIpyFa OaFbITTAIFaH MPAKTHUKAIBIK YCBIHBICTAPIBI JKacayFa Heri3 00J1a anaipl.

Kint ce3nep: Eede oswcacmaszvl nayuenmmep, amoOyiamopusiiblK-eMXaHauiblk,
Kvlzmemmep, KOAXCeMIMOINIK, nayueHmmepoiy KaHAeammauyvl, HOPMAMUEMIK-
KYKbIKmMblK akminep, Kazaxcman, OeHcaynvix cakmay cmamucmuKacayl.

Kipicme. FErzme >xactarbl agamaapAblH JCHCAYJIBIFBIHBIH CAKTAIybl MEH
KaKcapyblHa OaFbpITTAIFAH KBI3METTEP Kazipri KoFamja epeKiie MaHbI3fa Wue.
Kazakcrannmarel erje >kacTarbl MaIlMEHTTEp YVIIIH aMOyJIaTOPHUSUIBIK-EMXaHaIbIK
KbI3METTEpre KOJDKETIMIUIIK TeH OJIAPJIbIH OChI KhI3METTEpre KaHaraTTaHy ACHIreii
MaHbBI3Ibl KOPCETKIII 00JbIN TaObUTaAbl. byl Makananga erjie »kactarbl MalueHTTepre
KOPCETUIETIH aMOyJIaTOPHUSIIBIK KbI3SMETTED, OJIAPbIH KOJKETIM/ILIIT, KAHAFATTaHYbI
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KOHE OCBhI MOceNeNepal PETTEHTIH HOPMATUBTIK KYKBIKTBIK aKTUIEp Typalibl
KapacTsipbuiasl [1].

Kazakcran PecmyOnukacbiHaa aMOyJIaTOPHSUIBIK-EMXAaHANBIK KbI3SMETTEPTE
KOJDKETIMIUTIK JKajmbl JCHCAYNBIK CakTay >KYHeciHiH Kypampaac Oediri Oobim
TabbuIa bl Erie skactarsl agamaapra MeIUITMHATIBIK KOMEK KOPCeTy Ke31HIE Oap IbIH
(UBUKAIBIK, TICUXOJOTHUSIIBIK JKOHE OJIEYMETTIK EpeKIIeTiKTepl ecKepiltyl THic.
Kazakcranmarel  neHcaylblK  cakTay  cajackl  yHeMi  pedopMaiap  MeEH
KAHAMIBUIABIKTAPABl €HTI3y OarbIThIHAA Jambill Kenedi. COHFBI JKbUIIAphl erje
YKacTafrbl MAIUEHTTEP YIIIH aMOYJaTOPHUSIIbIK-eMXaHAJIBIK KOMEKKE KOJKETIMILTIKTI
apTTRIPY MaKcaThIHAA OipKaTap Iapanap KOJiFa ajlblHFaH [2].

Kepcetkimrep Cannpik moHi (Kazakcran, 2024)
Erne xacrarpl xanbIk (60+) 2,1 mnH agam
Oprtamia emip Cypy Y3aKThIFbI 73,6 xac
3eltHeTKepIIepIiH yiaecl 11,4 %
Opraiiia ailyibIK 3eiHETaKbl 104 000 T

by nepexrtepre cyiieHe OTBIPBIN, MEAUITUHATIBIK KOMEKTI dKOCHapiay Ke31H/Ie ere
aCTarbl alaMJIap/IbIH €peKIe KAKETTUIIKTEPl MEH HIEKTEYJIl pecypCTaphl eCKepLIyl
THIC.

Kazakcrannarsl aMOynaTOPUSIIBIK- €MXaHAJIBIK KbI3METTEP/IIH KOKETIMILIITIH

apTThIpyFa OaFbITTAJIFaH HET13T1 1Iapanap MbIHAJIap OOJBIN TaObLIA/bI:

o AMOynaTOpUSIIBIK Jopirepiik Kaobuiaay OesMeNepiH 3aMaHayy MEIUIUHAIBIK
a0 IBIKTapPMEH JKa0 IbIKTAY.

o Erme xacrtarpl amamaapra apHalbl  MEOULMHAIBIK KOMEK KOPCETY
OarmapiiamManapbiH €HI13Y.

o Kamanslk skoHE aybpUIIBIK aiiMaKTap/1a MOOMIBAl MEIUIIMHAIBIK KbI3METTEPAl
JIAMBITY .

o Kapt anamnapabiy AeHCayIbIFBIH OaKblIayFa OaFbITTAIFaH JACHCAYJIBIK CaKTay
MOHHUTOPHUHTIH KYIICHUTY.

o KpvupkbiManel MeaunuHanblk kemeHaep (PKMK): 2024 xeuiet 3072 enmi
MEKEHHIH 1,2 MUJITMOH TYPFBIHBI «JIOHTEJICKTEr1 eMXaHalap/blH» KeMeriMeH
JopirepiiepaiH KOHCYJbTalMsIapbl MEH JUArHOCTUKAJBIK eM-IIapajapra Kol
xetkizal. KMK-map apkpuiel 1,2 MWITHOH KOHCYJbTanus, 656 MbIH
JUAarHOCTUKAIBIK, 333 MBIH 3€pTXaHAJBIK 3€PTTEY KYPri3iiii.

o Menmumuuanslk noubiaap: «Camamartel KazakcTtan» MeauUMHAIBIK MOWBI3BI
128 cranuusubiH 104 MbIH TYpFBIHBIH KaMThIN, 240 000 MeTUIIMHAIIBIK KbI3MET
kopceTTi, OHBIH IimmHAe 12 500 cromaronorusuiblk em-mapa, 25 000
3epTxaHaiblK 3eprrey, 8§ 000 marbiH Xupyprusiblk onepauus xoHe 24 000
ACTMaNTHIK KOHE TMarHOCTUKAJIBIK 3epTTeY Kyprizuiai [3].
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«Canamartbl KazakcTan» MeIUIIUHABIK MO bI3LIHBIH
KOpPCeTKEH KbI3MeTTepi NalbI3bIK YJieci

e« CalamaTTbl Ka3zaKcTaH» MeauLMHaNbIK NMOMbI3bIHbIH KEPCETKEH KbI3METTepi Nalbl3aplK,
yneci
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CTOMATO/IOTUA/IBIK, EM- 3EPTXaHas/IbIK 3epTTey LUafblH XUPYPTUANBIK, acnanTblK XaHe
wapa onepauus ANarHOCTUKaNbIK,
3epTTey

AMOYNaTOpUSIIBIK ~ KBI3BMETTEPAIH KOJI SKETIMAUIIHE 9Cep €TETIiH Heri3ri
(akTopiap/sl atamn eTeTiH Oocak:

1. MeauuuHanblk MEKeMeJIepIiH (PU3NKATBIK KOJKETIMILIITI.

Erne >xacrarbl Haykactap YIIH MaHbI3Abl (hakTopiapibiH Oipi-amMOyIaTOPHUSIIBIK-
EMXaHAJIBIK MEKEeMENEepAiH KAKbIHABIFBI JKOHE BIHFAWJIBl KOJIKTIH OOJYBI.
KazakcranuplH AJnMaThl JK0HE AcCTaHa CHUSKTHI Ipl  KajajJapblHIa KeJiK
MH)PaKYPBUTBIMBI JaMbIFaH, ajlaiijia aybUTIBIK JKepiiep/ie MEIUIIMHAIIBIK MEKEMeNIepre
KOJI KETKI3y MpolieManapbl ©3eKTi 00JIbIN Kasia Oepei. 3epTTeyre ColKec, aybUIIbIK
JKEepJepJieri erje »acrarbl marueHTTepAiH ImamameH 40% - bl KHUBIHJBIKTapFa
IarbIMIaHaIbl aMOYIaTOPHUSIIBIK- EMXaHAIBIK MEKEMENIepre KeTy, OyJ1 MeTUITUHAIBIK
KbI3METTEPIIH KOJDKETIMAUIITH alTapiibIKTail TOMEHIETE/I].

2. MenuuuHaNbIK KbI3METTEP MEH MaMaHIap IbIH KOJKETIMILIITI.
AMOyIaTOpUsIIBIK-eMXaHAIBIK MEKEMeJepe €rae >KacTarbl HayKacTapra KbhI3MET
KepceTe ajaThlH OUTIKTI MaMaHAapbIH OOMybl MaHBI3bI ACTIEKT OOJIBIN TaOBLIAIbI.
MenuiuHanelK ~ KaMTaMmachl3 €Ty JKaFdalbIHBIH  JKaKcapyblHa  KapamacTaH,
KazakcranHblH Keii0ip eHipiepiHAe >Kajimbl MpakTUKa J9dpirepyiepl MeEH Tap
MaMaHJIapAblH KETICIEYMUIITiMEH mpoliemManap Kajibll OThIp. byn ke3exTepniH
KoOEI01HE J)KOHE METUITMHAIBIK KOMEKTIH CallaChIHBIH TOMEHICY1HE OKEJeIi.

3. KpI3merTepaiH canachl MEH KYTY YaKbITHI.

Kazakcranna aMOymaTopusuiblK KbI3MET KOPCETY/IIH HET13T1 mpobiieManapbiHbIH Oipi
JopirepiH KaObulgaybIHa Y3aK KYTY YaKbIThl 00l TaObu1abpl. CayaqHamara couKec,
erjie >kKacTarbl NalMeHTTepAlH mamameH 35% - bl €Kl anTaJaH acTaM yaKbITThl KYTyTe
MOKOYp €KEHIH alTThI, OYJI CO3BUIMAIIBI ayPYMEH aybIpaThIH €TJIC JKacTaFbl agamiap
YIIIH alTapabpIKTal MIEKTEY.

Kazakcran PecrmyOnmkaceiHna AeHCAyJIBIK CaKTay cCalachlHIaFbl HOPMAaTHBTIK-
KYKBIKTBIK aKTUIep aMOylIaTOpUSUIBIK-€MXaHAIBIK KbI3METTEPre KOJKETIMJIUTIKTI
perTeyae MaHbI3Abl poil aTkapaabl. Ockl OarbITTa KaObUIIaHFaH OipKaTap 3aHaap MEH
HOPMATHUBTIK aKTUIEP/IH 1IITHAE:
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o Kazakcran PecnyOnukacbhinbiy [leHcaymbIK cakray Typaibl 3aHbl (2017 xKbLi) :
byn 3amma nmeHcaynblK —cakTay OKYMECIHIH OpTypial JACHTeWIepiHaeri
KBI3METTEPre KOJDKETIMIUIIK TypaJlbl epekesiep OenrijieHTeH.

« Kaprrap Men myrenekrepAiH KYKBIKTapblH KOpray Typajibl 3aH (1993 xbin):
Ernme »xacrtarpl agampgapra MEIUIIMHAIBIK KOMEK KOPCETY, OJap/Ibl dJICyMETTIK
KOpFay Mocesenepine OarbITTaIFaH.

o MeaunmHanelK KeMeK KepceTy craHmapTrapel : Kazakcran PecmyOnukach
JleHcayJbIK cakTay MUHHUCTPJIIT opOip METUIIMHAIBIK KbI3MET KOPCETY TYpIHE
colikec cTaHAapTTap OEKITKECH, OHBIH IMIHAC aMOyJaTOPHSIIBIK-EMXaHaJIbIK
KbI3MeTTep e O6ap [4].

[TaneHTTEpAIH MEAMITMHAIBIK KbI3METTEpre KaHaraTTaHybl — JEHCAyJBIK CaKTay
KYHECIHIH THIMIUITH OaFajayaarbl HEri3rl KepceTkimTepiH Oipi. Erme acrarsl
agaMIapAblH  JICGHCAYJBIFBI, Y3aK MeEp3iMJi  MEAUIIMHAIBIK KOMEKKE JCeTeH
KOKETTUIIKTEpl KoHE eMip Cypy camachl oOJapJAblH MEIUIMHAIBIK KbI3METTEpPre
KaHaraTTaHy JCHIeiH allKbIHIAMIbI.

Ernme >xacrarel manueHTTEpiH aMOyJIaTOPHSUIBIK KbI3METTEpre KaHaraTTaHybIH
Oaraiay:

I. MeauuuHanblk KbI3METTEP/IIH camachblHA KaHaraTtTaHy. Erzme »kactarbl
HayKacTap MEIUITMHAIBIK KBI3SMETTEPIiH CallachlHa YKOFAphl TaJlalTap KOsIbI,
OMTKEHI1 0JIapbIH KOIIIUIIT KeITereH CO3bUIMabl aypyJapAaH 3apAal mere/l.
CayanHamara KaTbICKaHAapbIH maMameH 60% - bl gopirepiaepaiH KeHeciHe
KaHaFraTTaHYIbIH KOFaphl ICHreliH aTarl oTTi, 01pak 25% - bl aypyIap/ibl eMaey
YKOHE aJIJIBIH ATy TypaJibl aKmapaTThIH KETKIIIKCI3IIrHEe Hapa3bUIBIK OLIIIp/Ii.

2. MenunuHAIBIK KbI3METKEPJICPMEH KapbIM-KaThlHACKa KaHaraTTaHy. Tarbl Oip
MaHBI3/Ibl aCMEKT-TAIMeHTTEp MEH MEIUIIMHANIBIK KbI3METKEPJIep apachIHAaFbl
e3apa opekerrecy. CayanHamara KaTbiCKaHAapAbIH S0% - Fa KyBIFbI ICHCAYJIBIK
KarIaiibl MCHCHUH TypPaJibl TOJIBIK aKIapaT ajla aJIMAUTBIHBIH Xa0apiiasl, Oy
MEIUIIMHAIBIK MEKEMeJiepre JAeTeH CeHiMAl ToMeHaeteni. byn connaii-ak erjie
KacTarbl aJaMJIapMEH TIICHXOJJIEYMETTIK KapbIM-KAaThIHAC CaJlaChIHIaFbI
MEJIUIIMHA KbI3METKEPIIEPIHIH KETKITIKCI3 TalbIHbIFbIHA OaliIaHBICTHI.

3. Jopi-mopMeKkTep MEH MEAMIMUHANBIK KypalgapAblH KOJ KETIMIUIITIHE
kaHaratTany. Co3bUIMajIbl aypyMEH aybIpaThIH €TJe JKacTaFbl ajgamiap YIIiH
JOpI-IOPMEKTEP MEH JApI-IOpMEKTEpAiH OOTybl MEOUIMHANBIK KbI3METKE
KaHaraTTaHyAbIH HET13r1 (paKTOpbl OONBINT TaOBLIAIBI. 3epTTEyJiepre CoMkec,
erjie »KacTarbl manueHTTepaiH maMaMmeH 40% - bl KaKETTI Jopi-TopMeKTepre
KOJ JKEeTKI3yJle KHBIHJIBIKTapFa Tam Oojaapl, OyJ ocipece MeIUIMHAIIBIK
KaMTaMachl3 €Ty JeHT el TOMEH aiMaKTap/ia MaHbI3bI [S].
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Erjge xxacTrarbl NanMeHTTEPAIiH MeIMIMHAJIBIK KbI3METKe
KAHAFATTAHY KOPCeTKIii
I I I

KaxetTi gopi-mopMeKTepre Ko KeTKizyae
KUBIHABIK KOpeTiHaep.

JleHcaynbIK jkaraiibl Typaibl TOJBIK aKapar
aJla aJIMalTHIHBIH aUTKAH;

AKapaTThIH JKETKUTIKCI3IITIHEH Hapa3kbl;

Jopirepnepniy KeHeciHe KaHaFaTTaHATBIHAAD;

I I I I I
0% 10% 20% 30% 40% 50% 60% 70%

Erne sxacTarpl MalMeHTTEPAIH MEIUIMHAIIBIK KbI3METKE KaHAFaTTaHy KOPCETKIIIi

Kanararrany JneHreilin OaranayJplH HEri3rl KpUTEpUSiepl MbIHAjIap OOJIBII
TaOBUIA B!

o MeaunuHAIBIK KBI3MET KOPCETY Carachl.

« KpIi3Mer kepceTy yakbIThl MEH KOJKETIMALIILI.

o Jopirepnepin kocibu OUTIKTUIIN MEH KOMMYHUKAIIHS KaOlIeTi.

o MenuuuHansiKk MekeMenepaiH HHGPaKypbUIbIMbI MEH JKaFJaibl.

o KeiMerTepain 0arachl xoHE KapKbUIBIK KOJDKETIMILTIK.
Kazakcranna amOynaTOpUSIBIK- €MXaHAIBIK KbI3METTEpPre KOJDKETIMIUIIK JKOHE
MalMeHTTEPAIH ~ KaHaraTTaHy JICHTeWl Typalbl CTaTUCTUKAIBIK  MOIIMETTEP
KOPCETUITeH:

AMOYaToOpUsIIBIK KOMEK Kanararranran Kpisver kopeeryre
. HIarbIMJaHFaH
Keun aJIFaH er/ie >KacTarbl NalMEeHTTEPAIH
. NAlUEeHTTEP CaHbl (MbIH
afgamMjap caHbl (MBIH aJiaM) naiibi3bl (%)
aziam)
2018 2,500 82% 150
2019 |2,750 85% 130
2020 3,000 88% 120
2021 |3,200 90% 110
2022 |3,400 92% 100
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AmbBynaTopuANbIK KBMEK anfaH er e MacTafbl aflaMmiap MIHe onapibliH KaHafaTTaHy adeHrei
3500 AMEYAATORMANLIE, KBMEE ANFAHAAR (MBI H afamM}

E UarbiMaanfad NAaWeHTTER [MiaH, agas)
HE FadaraTTadFad nauvedTTes (%)

3000 a0

2500

|
h
[=]

KaHaraTTaHy Nadki3e (%

2000

1300

CaHbl (MBIH anam)
B
[=]

1000
- 20
500

(=]

2020
Han

2018 2019 2021 2022

Kecreneri »xbut caitbiarbl kepcetkimrep (2018-2022 xx.) KP ¥arThik
PKOHOMHUKA MUHHUCTpIIr: CTpaTerusuiblK »*Kocmapiay *oHe pedopmanap areHTriri —
¥aTTeiK cTaTucTHKa OropochiHbIH «Kazakcran PecnyOnmkachiHAarbl JIE€HCAYIIBIK
CaKTay  CaJachlHbIH  CTaTHUCTHKAJIBIK  JKbULABIK  JKAHAKTapbl»  OeJIMIHJETI
«AMOYNaTOpUAJIBIK-EMXaHAIBIK ~ KBI3METTEp,  JKac  €peKwenirt  OoMbIHIIa»
KectenepiHeH anbiHAbl [6]. Ilaruentrepain kKaHarattany aeHreii KP JleHcaynbik
caKTay MUHMCTPJIIT )KaHBIHAAFbl ¥ JITTBHIK KOFaMJIbIK JeHcay bk opTaibirbl (H¥ 1O)
KBUT CaWbIH KAPHUSIAUTBHIH «AMOYIaTOPUSIIBIK-EMXaHAIBIK KBI3METTEP/IIH CaIachl
OHE KOJDKETIMJUIIN >KOHIHJET! VJITTHIK cayallHamMay €CENTepiHEeH albIHAbL. Op
cayajqHamMa pecnyOJiukaHbIH 14 eHIpiHIE XKYpri3ilin, erje >kacTarbl NalUCHTTEP
apacelHJa YJIECTIPUITEH CypakHaManap OOWMBbIHINIA «KaHAFaTTaHFAH» J>KOHE «OTe
KaHaFaTTaHFaH» >KayanTapblH OipikTipy apkbuibl ecenteneni. llareimaap canbr KP
JleHcaynbIK cakTay MUHUCTpIITiHIH «[lalineHTTep KYKBIKTaphlH KOPFAy KoHE cCaraHbl
Oakputay»  OeJMIHIH  TYTHIHYIIBUIAD  IIAFBIMIAPhl  PEECTPIHIH  KBUIIBIK
OasHIamManapeiHaH albIHABL. Byn peectpre TyckeH OapiibIK pecMU IIarbIMIap >Kac
EpeKIIeNirine Kapai TtonTacTelpbuibill, KazakcTan OoiibiHIIIA aMOyJIaTOPUSIIBIK-
e€MXaHaJIBIK KbI3METKE KaTBICTHI IIaFbIMIAPIBIH KaJIbl CAHbIH KepceTel [7].

Kanararranran KanararTanOara
baramay ||KanaraTranran KanararranOara
acrmekTiiepi nap (%) Aap (agam Haap (%) Haap (anam
CaHbl) CaHBbI)
1.
MenuuuHaIbI
AHH “l63% 315 agam 37% 185 aam
KBbI3MET
caracsl
2.
BI3METKEPJIC
K PIEPl5 90, 295 amam |41% 205 anam
JIIH KapbIM-
KATBIHACHI
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KanaraTtanraH KanararranOara
baramay |[Kanararranran KanarattanOara
acIeKTuUIEP] nap (%) Aap (anam Haap (%) Hap (alam
P P CaHbl) P CaHbl)

3.
Axmapatteiy,  |48% 240 amam 52% 260 amam
JKETKUTIKTUIITT
4.
MepuHanbiK 4o, 220 anam 56% 280 ayam
KaOapIKTapMe
H JKapaKTaHybl
5. Hopi-
JIOPMEK 380y, 190 anam 62% 310 azam
KOJDKETIMALIIT
1
6. EMxanara
Keny 52% 260 amam 48% 240  awm
BIHFAMJIBLUIBIFBI
(>K0J1, Ke3€eK)

20232024 xpUigapsl €rie >KacTarbl ajaMJiap apachlHia *KYPri3UIreH cayajHama
HOTIKeNepl Herizinae xacanraH. Cayannamara 60 sxactan ackaH 500 pecroHAEHT
KAaTBICKAH.

e MeauIMHAIBIK KBI3MET Carachl
Karbicymbinapibiy, 63%-b1 Kalllbl KOPCETITIETIH KbI3MET carnachiHa pusa. [lerenmen,
KaurraH 37%-bl MEAUITMHAJIBIK KOMEK KEINKTIPUIeTIHIH, KeHO1p jkaFaiiapaa JMarHos
KOO/Ia KaTeJIKTep OO0JaThIHBIH alTKAH.

e MenkpI3METKEPIIEPMEH KapbIM-KaThIHAC
295 pecnoHAEHT adpirepiiep MEH MeHipOUKeNepiH ChIaibl opi MYKUAT €KEHIH
MoUbIHIaraHbiMeH, 205-1 erme JkacTtarbl  HayKacTapra KYpPMETIIEH — Kapay
KETICIIEHUTIHIH, TICUX0JJIEYMETTIK KOJIIay TOMEH €KEHIH aTar OTTi.

e AKmapar KeTKITIKTLIIT
AKnapatTbliH a3 6epistyl — OacThl mpodsieManapabiH Oipi. XKapTeicbiHa KYbIFbI (52%)
TopirepiiepAeH ©31HIH JCHCAYJBIFbI, €MLY OAICTEpl MEH I9puIep Typaslbl TOJIBIK
aKmnapat ajia alIMaiThIHBIH MOJIIMJIE/II.

e MeauIHAIBIK KypaIqapMeH jKa0IbIKTaTy
JIMarHOCTUKANIBIK KYPBUIFBIIIAP MEH KaOJIbIKTapAbIH JKETICTICYIIIITT eMXaHaaa eM-
JIOMHBIH carachklHa ocep ere/l. byl kepceTkiin OOWbIHIIA KaHaraTTaHOAaFraH1ap CaHBI
— 280 agam.

o Jlopi-IopMeKIIeH KaMTaMachl3 €Ty
CayanHamara KaThICKaHAApIbIH 62%-b1 TEriH HeMece KEHULMIKIEH OepuleTiH
Jopiaepre Ko )KeTKi3e aIMAaUThIHBIH alTThl. MyHBIH ce0e01 — MEMJIEKETTIK KBOTaHbBIH
IeKTeyI O0JyBI J)KOHE JopiXaHanapaa aopi xkericneyi [8].

o EmMxanara KemyJiH KOJIaIbIIBIFBI
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260 pecrnoHIEHT emMxaHara Kelly OoHal ekeHIH aiTca, 240-bl KOJJIBIH aJbICTHIFbIH,
KOFaMJIBIK KOJIIKTIH BIHFAWCHI3ABIFBIH JKOHE Y3bIH KE3EKTEepJll HETi3rl Keaepri ner
aTajpl.

AMOYNaTOPHUSIIBIK KBI3SMET KOPCETY cajlachlHIarbl OipKaTtap OH e3repicrepre
KapamactaH, KaszakcTaHmarbl erje >KacTarbl NAaIMEHTTEP YIIIH MEIUIHHAIBIK
KBI3METTEP/IIH CamachlH apTTBIPY YIIIH MICHIUTYyl KaXeT eneyii mpobiemanap Oap.
Onapra MpIHAJIAp >KaTaJIbL:

- Kanp TanmsuibIrel. Ocipece aybUIABIK Kepiiepae O1TIKTI MaMaH1apIbIH
YKETICTICYIILIIr OaliKayiaapl, OyJ1 METUIIMHAIIBIK KOMEKTIH camachblHa Tepic acep eTe/l.
- MeagunuHanelk ~ KOMEKTIH ~ OpTypJil  JGHreWJIepiHIH  JKETKIJIIKCI3
UHTETPAIUACHI.
Erne >xacrarbl Haykactap KeOiHece aMOyJaTOPHSUIBIK eMISyAl JKOHE OpTypii
MaMaHAapJblH KEHECIH KaMTUTBIH KeIICHJ1 TOocUIIl KaxeT erenl. Ajaija,
KazakcranublH KkeitOip eHIpiepiHAe aMOyJaTOPHsUIBIK JKOHE  CTallMOHAPJIBIK
KbI3METTEP/Il MHTETpalysiiay o1 /1€ )KaKCapTyAbl Tajall €Te/Il.
- MenmuuuHANBIK TEXHOJOTHSIIApD MeEH WHQPaKYpPhUIBIMFA  KaTBICTHI
Macenenep.
Bapinblk MenuUMHAIBIK MEKEMeNlep 3aMaHayH KaOJbIKTapMEH >KOHE KaKETTI JIopi-
TOPMEKTEPMEH KaMTaMachl3 €TiIMETreH. byl muarHocThka MEH eMIESy/iH carachlH
TOMEHJIETE/II.
80%

70% 68%
(o)

61%
60% 54%

50%
42%
40%
30%
20%

10%

0%

TepaneBTKe Xa3bly  YyacKkenik gapirepre TeriH gapi-gapmekneH MamaHgapfa xongama
yaKTblibl bapy KaMTamacblI3 ety any

KbI3MeTTepAiH, KOKeTiMAiNiri Typanbl cayanHama HaTuxenepi (2024 x.)
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1. TepameBTke xa3pl1y — 68%. CayanHamara KaTbICKaHAApJbIH OackiM Oeiri
(mamMmaMeH YIITEH eKicl) TepameBTKE »Ka3bLIy YHepicli oHail opi KOJDKETIMJII €KEeHIH
MomiMaered. bynm  kepcerkim  OacTankpl METUITMHAIBIK-CAHUTAPHSUTBIK ~ KOMEK
KYHECIHIH JKYMBIC ICTEy ACHTeWi MeH NHQPILIK TEXHOJOTHSIAPILIH (MBICAIIBI,
"Damumed", "Egov" mnatdhopmaiiaper) THIMILTITIHE OATaHBICTHI.

2. Yyackenik mopirepre yakTolibl 6apy — 54%. Tek pecrioHIeHTTEPiH KapThHIChIHAH
con ke01 FaHa ydJacKeliK Jopirepre Aep Ke3iH/e KOpiHe alaThiHbIH aiTKaH. Kanrax
46%-b1:

e JIOPITEPiH KYKTEMEC] ThIM KOFapHI;

¢ Ka3bUIy Ke31HJIe Ke3€eK KorT,

e KYMBIC YaKbIThl MEH KaObUIAy YaKbIThl COMKEC KEeIMEeWIl — JIeTe€H CEKUIIl

cebenTep KeJITiprex.
3. Terin nopi-gopMeKneH Kamramachi3 ety — 42%. by kepceTkill — eH TOMEHT1
HOTIKE. TeriH Jopi-IopMEeKIeH KaMTaMachl3 €Ty KbI3METIHIH KOJDKETIMILIITT
OOMBIHIIIA €JT XaJIKbI €H KOIl Hapa3bUIbIK OUIAIPTeH.
« CeOenrep:
o Jlopi-IopMeKTIH HAKThl yaKbITTa O0IMayHhI;
o IllarpiH enmiMEKeHIEp MEH aybULABIK >KepJeplae JopixaHalapIblH a3
00Ty I,

o Kyxat paciMaeyaiH KypAeiiiri;

o MeauuHaIbIK OIOPOKPATHUS.
4. Mawmangapra skonjmama ainy — 61%. ApnHaiibl MamMaHgapra (KapJIuoJior,
HEBPOMATOJIOT, YHAOKPUHOJOr T.0.) KoyjgaMma ainy OoiibiHIa 61% oH Oara OepreH.
Herenmen, kanran 39% Oyt mporiecke KaThICThI KEJIECT KUBIHABIKTAP bl aTall OTKEH:

o MamannapasiH KaObUIIAY YaKbIThl THIM Y32aK;

« JKonmama Oepy yIriH angsiMeH OipHeIe TEKCEPICTEH 0Ty KaXKeT;

o Mamannap xeTicneyuiiiri (acipece manrail eHipiaepae).

TepameBT meH MaMmaHIapra >Ka3bpUTy JCHTCHI CaBICTBIPMAJbl TYPHAE >KOFapbI
OOJFaHbBIMEH, AIPI-AdPMeEKIIeH KAMTaMAChI3 eTy — 0acThbl MdceJie 00JIbI OThIP. by
Karmal JeHcAyJbIK CaKTay cajacblHAa MEIUIHHAJIBIK KOMEKTIH TeH
KOJIKETIMILIINH KaMTaMachl3 eTy, J9PIiK KaMTY/AbIH JJOTHCTHKACBIH KAKCAPTY
KOHE MEeTMIMHAJIBIK KaJpJjap TANMbUIBIFBIH a3aWTy KaXKET €KEHIH KOPCETE .

Erme o>kactarbl TanueHTTEpAIH aMOyJIaTOPHSIIBIK-€MXAaHAIBIK KbI3METTEPTe
KOJDKETIMJIUNIIT MEH KaHaFaTTaHybIH Oarajay HOTHXKEIepl KOepCeTKeHaAeH, Oy
CaHATTaFbl XaJbIK TOOBI MEIAMITMHAJIBIK KOMEKKE KATBICTBI OipKaTap >KYHem >KoHe
YUBIMIACTBIPYIIBUIBIK KUBIHABIKTApFa KWl Tam Oosanbl. 3epTrey OapbIChIHIA
aHBIKTAJIFAaH HETI3T1 MaceJelep — Jopirepre YyakbIThUIbI JKa3blly MEH Oapy
MYMKIHAITIHIH ~ [IEKTEYJIUIrl, TEeTiH  Jopi-AOpMEKIeH KaMTaMachl3  eTY/iH
KETKUTIKCI3/IT, OUTIKTI MamMaHaapra Kojjama aiy OapbICBIHIAFBI KiJlIpICTEp >KOHE
MEIUIMHAIBIK KbI3METKEPJIEPMEH TUIM/I1 KapbIM-KaThIHACTBIH O00IMaysl [6,7,9].

CoHbIMEH KaTap, cayajqHama JEepeKTepl erje ’kacTarbl MAIMeHTTEPJIH OachiM
0eJlirt MEIUIMHAJBIK KBI3MET camachlHa, ocCIpece aJFalliKbl METUIIUHAIBIK-
CAHUTAPUSUIBIK KOMEKTIH THIMJUIINHE >XOFaphl Tajlall KOSTBIHBIH KepceTTi. Ko
KETKI3IITCH HOTWXKENEp MaIlMeHTTEP MEH MEIUIIMHA KBI3SMETKEPJIEpl apachIHIaFbl
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@3apa CeHIM JIeHTeiiH apTThIpy, JIEyMETTIK KOJ1ay LIapanapblH KYLIEHTy, COHai-aK
aKmaparTaHbIpy KoHe OUTIM Oepy JKYMBICTAPBIH JKETIAIPY KOKETTIT1H HaKThUTAH/IbI.

Ocpinaiiiia, erje >kacTarbl TYPFBIHIAAP YLIIH aMOYyJIaTOPHUSUIBIK KOMEKTI THUIMJII
YUBIMIACTBIPY — TEK METUIIMHAIIBIK FaHa €MEC, dJIEyMETTIK MaHbI3bl Oap KeleH i
Mmaocene Oonbin  TaObutansl. bonamakra Oy camama >kacamatelH  pedopmanap
a3aMaTTapbIH OMIp camachlH apTTHIPHIN, JEHCAYJBIK CaKTay KYHECIHIH KODKEeTIMII
opi 9ineTTi 60TybIHA BIKIAT €Tyl THIC.

(8}

IMaiixananplIrad dgedueTTep Tizimi

. HeHncaynblk cakray MUHHCTPJITiHIH "[laniueHTTep KYKBIKTapblH KOpPFay KoHE

caranpl Oakplaay" OeJIIMiHIH TYTHIHYIIBLIAP MIAFEIMAAPBl peecTpl. — AJIMATHI:
KP Jlencaynbik cakray MUHUCTpIIT, 2022.

. KbUDKBIMAaJIbI MCOAUIMWHAJIBIK KCHIICHACP TypajJdbl CCCII. — AnMarhl: KP

JleHcaynbIK cakTay MUHUACTpIIT, 2024,

. [https://www.gov.kz/memleket/entities/dsm/press/news/17?lang=kk ]|
. Kazakcran PecmyOnukacbinaarsl AeHCAyJbIK CaKTay cajachlHAa pedopmanap

YKOHE KAHAIIBUIIBIKTAp Typaiyibl akmapar. — Anmarel: KP JleHcaynbIk cakray
munuctpiiri, 2020.
Kazakcran PecnyOnukaceinblH JleHCAaymbIK cakTay Typajbl 3aHbl. — AJIMAThI:
KP 3angapsr, 2017.

. Kazakcran PecnyOnukaceinbin KapTrap MeH MyTeneKTep/iH KYKbIKTapbhiH

Kopray Typaibl 3aHbl. — AnMatsl: KP 3annapsi, 1993.

. KP  [encaynblk cakray MHHHUCTPJITl.  AMOYJIaTOPUSIIBIK-€MXaHAJIBIK

KBI3METTEPiH carachl )KOHE KOJDKETIMIUTITT KOHIHACT1 YITTHIK cayajHaMma. —
AnMatbl: ¥ITTBIK KOFAMBIK JI€HCAYJIBIK OPTaJbIFbI, 2022.
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pepopmanap areHTTiri — ¥ATTBIK CcTatucthka Oropockl. Kazakcran
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KUHAKTapbl. — Anmartel, 2022.
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INFLUENCE FACTORS ON EDUCATIONAL
ACTIVITIES IN CONDITIONS OF MARTIAL LAW

Halushchak Iryna
Ph.D., Associate Professor
National Technical University «Kharkiv Polytechnic Institute»

Adaptation of students to studying during martial law in Ukraine is a problem that
directly depends on the development of military operations. Modern realities require
Ukrainians to constantly adapt and adjust their lives in accordance with the changing
situation.

Studies of students' adaptation to studying under martial law are relatively new, but
there are already certain developments in this direction. In particular, B. Savchuk, U.
Borys, L. Sholokhon and other scientists studied emotional intelligence as a factor in
preserving mental health and adapting students to crisis situations.

A study conducted by Krasilova Yu.M., Prakapas R.A. and Kolomytseva 1.V.
showed that the majority of students are not adapted to studying under martial law, in
particular, they do not have psychological readiness, educational motivation and
activity in classes. A particularly sharp decrease in motivation and activity is observed
after the start of the war. A significantly smaller proportion of students indicate that
they need assistance in organizing the educational process from the educational
institution and teachers, which also indicates an unformed adaptation to studying under
martial law.

These results indicate that the war significantly affected the psychological state and
academic motivation of students, which requires the development and implementation
of effective support and adaptation programs to ensure successful studying under
martial law. [1].

Such scientists as T. Vesheka, B. Palamar, T. Safyr and others studied the
psychological factors of students' vitality during the war in Ukraine. The results of the
study showed a direct connection between vitality and a strong and mobile nervous
system, hyperthymic and demonstrative accentuations of character. Therefore, people
with a high level of vitality are characterized by pronounced optimism, meaningfulness
of life, and the use of adaptive coping strategies. In their study, the authors found that
for better adaptation, hardening for full-fledged life activities of student youth in
conditions of martial law and its conditionality by the properties of the nervous system
and individual psychological characteristics is of great importance. This emphasizes
the need to make efforts to increase their vitality.

According to V. Kazmirenko, the socio-psychological adaptation of students in the
environment of higher education institutions includes, firstly, professional adaptation;
secondly, active or passive adaptation of the individual to the environment, building
relationships and interactions in student groups, forming a style of personal behavior;
thirdly, socio-professional adaptation as the acceptance of social requirements for
future professional activity [2].
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According to A. Fomichova, resilience is an integral personality trait responsible
for successfully overcoming life's difficulties. Resilience helps to resist negative
environmental influences, increases a person's stress tolerance, and allows them to
predict the desired future [3].

Total uncertainty, radical changes in living conditions, the growth of crisis
phenomena in the absence of external points of support and landmarks in complex
matters place special demands on the resources of the individual, which allows him to
actively and effectively overcome negative influences, while maintaining optimal
health, working capacity and psychological stress resistance. The concept of
"hardiness" corresponds to this quality of the individual, which reflects the individual
abilities of the individual to mature and complex forms of self-regulation at the
existential and psychophysiological levels of human functioning. [4].

The problem of resilience is particularly relevant in the student period, the high
stress of which is associated with the beginning of independent life, serious loads due
to the combination of study with the need for work, psychological stress of crises of
professional and personal development. At the same time, adolescence, according to
domestic and foreign psychologists who study it, is sensitive for the development of
resilience strategies.

The resilience potential of student youth as a potential cultural and political elite of
any society largely determines its impact on viability in war conditions, further
development and well-being.

The rapid trends in the development of modern society are increasingly
accelerating the pace of life. One of the most important internal components of personal
and professional development is resilience. Researchers define resilience as a person's
beliefs that allow him to remain active and prevent the negative consequences of stress.
S. Kobeis and S. Maddy's resilience model [5] consists of three components:
involvement is a person's conviction that involvement in reality gives him the
opportunity to find in it what is interesting and important for himself; control is a
person's conviction that the result of what is happening in reality can be influenced
only by the struggle as a choice of his own strategy of activity in a specific situation;
risk-taking is a person's conviction that everything that happens to him is necessary for
his development, since it gives him both positive and negative experience.

The first component of resilience, "involvement", shows how a person relates to
himself, how close he feels the world around him, the events that are happening around
him. It is involvement that provides the individual with the ability to self-discovery,
self-realization, gives him strength and motivates him to a healthy lifestyle; provides a
natural need to feel significant; encourages the desire to actively participate in solving
life's tasks, ignoring to a certain extent the presence of stress factors and changes in life
[6].

The second component of resilience is “control.” Control over life circumstances
activates a person’s ability to find ways to influence the outcomes of undesirable
changes, rather than wallowing in helplessness and passivity. [6].

The third component of resilience — “risk-taking” allows an individual to be open
to the world around them, other people, and society. Its essence lies in perceiving life
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events and problems as a challenge and test for oneself personally. S. Maddy writes
that all three of the above components of resilience play an important role in the
processes of maintaining an optimal level of human health, in ensuring the ability to
effectively perform one’s professional functions in difficult, even extreme conditions.

In the work of Kordunova N., Mudrak I., Dmytriyuk N. it was established that
adaptability as a property of a personality is of great importance for the adaptation of
an individual to activity in extreme conditions, its longevity, and professional
reliability. Adaptability is a polysystemic functional-structural property of an integral
individuality, which is determined by the totality of its multi-level individual
characteristics, which are manifested in its productivity indicators. Personality
adaptability occupies a full place among the psychological properties known in
psychology that ensure adaptation to activity in crisis conditions. It has been
determined that resilience is considered as a necessary adaptive potential of the
personality, which is extremely important especially at student age. The studied
students are dominated by high and average levels of the main indicators of both
resilience and adaptability. It was found that a third of the studied ones demonstrate a
low level of indicators, which indicates a lack of experience and skills in active problem
solving. This can provoke an avoidance mechanism and significantly reduces the
ability of the personality to adapt in crisis situations. [7].

In the study conducted by Kuzikova S. B., Shcherbak T. I. it was found that the
general level of resilience affects self-development, passion, optimism, adaptability. It
was found that the indicators of the severity of adaptation have positive significant
relationships with all components of resilience and its general indicator. It was found
that involvement as a component of resilience has significant relationships with
emotional comfort and is close to significant relationships with self-acceptance and
internal control. It was found that the indicators of the severity of “risk taking” have
inversely proportional relationships with the indicator of maladaptation. Statistical
analysis has proven that the indicator of “control” is significantly positively correlated
with such indicators as: “conditions for self-development” and “optimism”. The higher
the indicator of resilience in a person, the more pronounced the indicators of self-
acceptance and emotional comfort. It was found that an average level of resilience
contributes to the optimal experience of uncertain situations and includes the
individual's choice of coping strategies that allow them to withstand new difficulties in
professional and personal life. Respondents with high resilience indicators had a high
level of adaptation effectiveness. [8].

To successfully realize oneself, a person needs to develop problem-solving skills,
acquire such qualities, personality traits that would allow for effective self-realization,
internal growth, adaptation to modern living conditions, maintain effective activity,
make the right decisions, etc. In the successful confrontation of an individual with
stressful situations of activity, the resilience of the individual plays a key role.

Resilience gives the individual stability, protecting against stress, transforming all
changes into opportunities, ensuring successful socialization in the socio-cultural space
of society. The components of resilience are formed in childhood and adolescence, but
they can also be formed through training. In early childhood, a child needs approval,
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support and love from parents to develop involvement. The development of control is
facilitated by supporting initiative, the desire to cope with tasks. The richness of
impressions, variability and heterogeneity of the environment develop risk-taking.

A special role in the formation of resilience is given to the period of students'
studies in higher education institutions. Modern students often experience their
professional development very acutely due to various crises: difficulties in learning,
difficulties in building interpersonal relationships, various everyday problems.

However, despite the significance and content of the research conducted, the
problem of resilience and its components has not yet been studied much. The dynamics
of students' resilience in the process of studying in their specialty remains unexplored.

Resilience gives the individual stability, protecting against stress, turning all
changes into opportunities, ensuring successful socialization in the socio-cultural space
of society. The components of resilience are formed in childhood and adolescence, but
they can also be formed through training. In early childhood, a child needs approval,
support and love from parents to develop involvement. The development of control is
facilitated by the support of initiative, the desire to cope with tasks. The richness of
impressions, variability and heterogeneity of the environment develops risk-taking.

Students with a high level of resilience have good socio-psychological adaptation,
and with a low level - weak adaptation and pronounced accentuations. For socio-
psychological adaptation during a change in life situation, and especially during martial
law, when it is necessary to cope with anxiety, students learn independence, self-
control and overcoming stressful situations, and this plays an important role for the
resilience of the individual.
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Annotation: The given article is dedicated to one of the actual problems of
pedagogues - to forming and social-pedagogical support of the socially dezadaptive
teenagers. An article analyzes reasons of an appearance of such negative social
phenomenon as socially dezadaptive teenagers. An article notes that principial reasons
of an appearance of such negative social phenomenon were mistakes in family and
school education. In the article are examined forms and methods of social-pedagogical
support of the socially dezadaptive teenagers. In the article are given necessary
recommendations to improvement of the work of social-pedagogical support of the
socially dezadaptive teenagers.
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The formation of a socially active, spiritually and intellectually developed young
generation of the country imposes great tasks on the educational and formative
activities of all social institutions of society. All activities of social institutions of
society should be organized and implemented in such a way that the younger generation
of the country, focusing on the favorable conditions and prerequisites for their
development and formation, could at a high conscious level strive for their personal
and social self-determination and self-expression. The work of the social institutions
of society should be highly effective in motivating the younger generation to better
understand their creative and constructive role in the further democratic development
of society. The high level of socio-political, spiritual and intellectual development of
young people allows society to perceive them as a leading, fundamental force in the
further progressive movement forward of any state. However, despite the rather serious
positive facts in the work of the social institutions of society, unfortunately, we also
have to state that, as a result of the influence of certain factors of real life, there is, even
a small stratum of young people (teenagers) in society who cannot find their place in
society and experience an increased risk of the level of personal and social
maladaptation.

The social maladaptation of adolescents, as experts working in this field correctly
believe, 1s a rather complex and multidimensional phenomenon, which manifests
specific difficulties both in the moral aspect and in the social nature.

Scientists have identified factors influencing the development of social
maladjustment in adolescents, the reasons that negatively affect their development and
formation as a person. This is a very serious problem, as it is related to the future of the
country and its positive resolution urgently requires the consolidation of educational
and formative efforts of almost all social institutions of society. However, we believe
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that it would be wrong from a professional point of view to simply mechanically state
the presence of a certain stratum of maladapted adolescents in modern society.

The practice of work and life itself corrects us very seriously and requires, in
addition to identifying certain factors of social maladaptation of adolescents, it is also
very important to consider such an important factor, the positivization of work with
such adolescents, as their effective social and pedagogical support. Experts loudly
assert that the correct organization of work on social and pedagogical support for
socially maladapted adolescents, based on the results of numerous scientific studies,
gives very good positive results.

Social and pedagogical support for socially maladapted adolescents should not be
perceived as an occasional provision of assistance to a group of adolescents who find
themselves in a difficult life situation. It is necessary to help socially maladapted
adolescents to really notice this support, which is provided not just for the sake of
professional duties, but based on the inner spiritual messages of specialists working
with young people of adolescence. In order to avoid a chaotic set of forms and methods
of providing socio-pedagogical support to socially maladapted adolescents, it is
necessary to strive to ensure that this work is based on compliance with certain basic
principles.:

1. It is necessary to respect the individuality of teenagers in every possible way, not
to read them completely unnecessary useless lectures that they are living incorrectly,
that their current difficult internal state is the result of an exceptionally low level of
their spiritual and intellectual development. A social educator or other specialists of
social institutions should not show themselves to socially maladapted adolescents as
exclusively "right people" who can solve any problem very quickly. This form of work
is initially doomed to failure, since it is known that without the specific desire of the
personality of socially maladapted adolescents, there will be no positive changes in
working with them.

2. A competent, professionally well-trained specialist in working with socially
maladapted adolescents will actively use such a powerful lever of work as collective
activity. Practice and experience working with socially maladapted adolescents shows
that the active involvement of such adolescents in various forms of teamwork,
strengthening and improving the quality of interpersonal relationships with friends in
class and school, and an informal attitude to the difficulties of such young people
contributes to the establishment of a very positive and trusting interpersonal
relationship between a specialist and socially maladapted adolescents.

3. When providing social and pedagogical support to socially maladapted
adolescents, one should not be guided by the premise that the more such young people
are immersed in various issues, the positive effect of such work will soon be noticeable.
This is a very incorrect, incorrect professional position of a specialist, which absolutely
rejects the realities of the modern world and is based solely on the level of personal
understanding of the problem by a specialist. As a result of such work, socially
maladapted adolescents simply establish contacts with such a "specialist" and abandon
long-term relationships with him. This is, in fact, a real professional fiasco of a
specialist, which, in our opinion, should seriously force him to reconsider his positions.
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4. A very important principle to follow is that adolescents aged 12-16 years, i.e.
teenagers 12 years old, there are teenagers 16 years old - the level and scale of
perception of the world around them are completely different. A twelve-year-old
teenager perceives his social maladaptation through the prism of the fact that his
parents simply do not help him in solving his problem. A sixteen-year-old teenager
already perceives the revisions and the nature of his social adaptation more deeply and
analyzing them more deeply and seriously, comes to the conclusion that his own
personal and social mistakes play an essential role in the current situation. For this
reason, when working with socially maladapted adolescents, the principle of age
characteristics must be taken seriously.

5. Socially maladapted teenagers are very vulnerable young people, they are very
sensitive to the attitude of various specialists towards them and their problems, whether
they are invited specialists from other social institutions, classroom teachers of their
educational institution and, of course, parents. A socially maladapted teenager should
not feel like a young man whom no one wants to take seriously, or establish any
interpersonal relationships with him. It is necessary to remember that effective,
effective socio-pedagogical support for socially maladapted adolescents should, first
of all, necessarily be based on relationships and practical work that does not separate,
but unites people. Parents should do everything possible to help their teenage children
in mitigating any destructive influence on them, which creates difficulties for them in
correctly perceiving the world around them. It should also be noted that in some cases,
specialists (social educators, professionals in other fields of work), in an effort to arouse
increased respect for their person from teenagers and emphasize their high professional
level as a specialist, completely without thinking about the consequences, commit
gross professional blunders. This is manifested, for example, in the fact that they
(specialists) contrast their work with the educational influence of parents on their
children. As a result, serious conflicts can arise between the specialist and the parents,
which quite often escalate into the fact that the parents deliberately refuse the
professional help of "such a specialist."

The practice of specialists working with socially maladapted adolescents shows
that the most effective effective results in such work can be achieved precisely in the
interaction of specialists with the parents of young people. Employees of educational
institutions should also actively cooperate with both the specialist and the parents of
teenagers. Such a trio, according to the testimony and observations of practitioners,
suggests that working with socially maladapted adolescents will have a positive end
result.

It is necessary to make a very important, basic addition to the analysis of the work
of specialists with socially maladapted adolescents. Any form and methods of work of
specialists should be tied to the facts of real life, and not have some vague, virtual
character. Socially maladapted adolescents, as a result of the professional work carried
out with them by specialists, should see and understand that their activities are
evaluated by a secondary school, district, place of residence, and that they are very
beneficially and gratefully perceived and appreciated by society. The work on
providing social and pedagogical support to a socially maladapted teenager must
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necessarily be highly coordinated, involving the participation and assistance of, say,
the entire teaching staff of a secondary school, and not just a social educator and
teachers appointed for this work by the school management.

Socio-pedagogical support for socially maladapted adolescents does not
exclusively involve some forms and methods of work on their personal and social re-
education. In general, such teenagers should hear little from specialists that they are
consciously and professionally provided with social and pedagogical support in order
to make their lives positive and cause them to show social activity. If teenagers see that,
for example, the work with them by specialists is exclusively regulated and sets itself
only the mechanical achievement of some indicators, such work is initially doomed to
failure and will be deliberately rejected by young people. It is very important to
understand and be guided by an important principle of work — if you do not interest
socially maladapted adolescents, without involving their range of interests, needs and
inclinations in the work, the efforts of specialists alone, no matter how effective they
are, are absolutely not enough.

Experts often point out that the difficulty of providing social and pedagogical
support to socially maladapted adolescents is often faced with the fact that young
people simply do not understand why, suddenly, for no reason, they began to show such
special attention, because they, in principle, did not violate anything., did not create
problems for society. This understanding of their personal and social self-expression
on the part of teenagers indicates that working with them at the professional level is
not carried out at a high enough professional level. A competent, professionally highly
trained specialist is very tactful without breaking any vital and personal-social
guidelines of socially maladapted adolescents, very professionally, competently brings
young people to the fact that they have a very great personal and social potential, that
they have significant serious prospects in the future, fill them with a joyful sense of
optimism and success. Only such an approach can contribute to the fact that socially
maladapted adolescents will feel inner messages for further, very positive for them,
personal and social self-change, introspection and successful, effective personal and
social self-realization in society.

As we have already noted above, the work of providing effective and efficient
social and pedagogical support to socially maladapted adolescents is very complex and
depends on the positive resolution of many of its components, among which a very
important place belongs to the media. It is impossible to imagine the modern world
without them, they affect the consciousness and behavior of a person, having a huge
potential for shaping a person's worldview, and they can actively influence a person's
social position in society, both positively and negatively. Sometimes you can notice a
fact when the teaching staff of a secondary school systematically forms a certain system
of spiritual and social values among students, and the mass media, in every possible
way, diversifying the information they provide, use facts from the lives of young people
from different countries for rating, which are very ambiguously perceived by young
people, introducing a certain confusion into their thoughts. For example, harsh
information (even video information) about the children of billionaires who show off
their cars, yachts, planes, and resorts in the world where they can spend unlimited time
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often negatively affects the psyche and consciousness of young people. They may have
very negative thoughts, such as, "all this is so far away from me that no matter what |
do in this life, I will never be able to achieve this standard of living." These thoughts
have a very destructive effect on the personality, maladapt it in society and muftle the
natural desire for the fullest personal and social self-realization at this age. Specialists
working with socially maladapted adolescents in their work on their social and
pedagogical support must necessarily take into account this factor and its impact on
personality. And of course, it is impossible not to note the increase in bullying among
teenagers, which is reflected in the works of O.V. Vechkanova (1), G.A. Hasanova,
M.Mammadova (3,4). Experts have noticed that if socially maladapted adolescents are
provided with appropriate favorable conditions and prerequisites for the most
successful personal and social self-realization, then the work on their social and
pedagogical support is very easy, they are welcomed by adolescents and systematically
reach a higher level of educational and formative influence.

It should also be noted that sometimes in the work on social and pedagogical
support for socially maladapted adolescents, one can observe frankly unnecessary
professional excesses on the part of specialists. This is reflected in the fact that young
people are overloaded with emerging events, leaving almost no free time for teenagers
to relax and have fun. As a result of this algorithm of working with teenagers, the latter
have a developing apathy towards regular events. Teenagers try, for example, to just
"sit out" an event, not caring at all whether it has given them anything useful, in general,
whether they need this event. It is very important to remember one very important
thing. If the work of providing social and pedagogical support to socially maladapted
adolescents is artificially divided into components and resolved individually, there will
be no positive result. It is necessary to perceive socio-pedagogical support for socially
maladapted adolescents as one general direction and to have a comprehensive impact
on young people. Only the organization of a comprehensive impact of educational and
formative activities on socially maladapted adolescents can contribute to obtaining
effective and efficient results, raising the level of success of their social and
pedagogical support.
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IHKJIFO3UBHE CEPEJIOBHILE SIK YAHHHUK
PO3BUTKY TA COLIAJI3ZALII JITEM 3
MOPYIIEHHSIM IICUXIYHOT'O PO3BUTKY

I'onuaposa Oubra

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

JIHITPOBCHKOIO HallIOHAIBHOTO YHIBepcuteTy iMeH1 Onecst ['onuapa

IHepeBopcbka Osiena

JOLEHT

kadeapa neaaroriky, AOMKUIHHOI Ta CHEIaIbHOI OCBITH,
(bakyIbTET MCUXOJIOTIi Ta CreliaJbHOT OCBITH,
JIHImpOBChKUI HallioHAIBHUM yHiBepcuTeT iMeHi O. ['oHuapa

MixuHapoaHi cTaHmapTd y cdepi mpaB JIOJAUHM 0a3yloTbCcs Ha MPUHIIMAIAX
PIBHOIIPABHOT y4acTi KOKHOI 0COOH B CYCIUTBHOMY KHUTTI 0€3 MPOsIBIB JUCKPUMIHAIII].
Y 1bOMy KOHTEKCTI MONIMPEHHS MPAKTUK IHKIO3UBHOTO HaBYaHHS JITeH 3
MOpylmeHHsAMU  (I3UYHOr0 Ta/abdo TICUXIYHOTO 3/I0pPOB’Sl BUCTYNA€ HE JIUIIE
XapaKTepHOIO O3HAKOI0 CYYaCHOTO €Tally COIIadbHOTO PO3BUTKY, @ W BaKJIMBUM
KpPOKOM Ha IUISAXYy JO MOBHOI peaiizaiii mpaBa AiTed 3 OCOOJMBUMHU OCBITHIMU
noTpedaMu Ha SIKICHY U JOCTYITHY OCBITY [4].

Ha cporogHi olHUM 13 MPIOPUTETHUX HAIPSAMIB JE€P>KABHOI MOJTITUKU YKpaAiHH €
(hopMyBaHHS 1HKJIFO3UBHOTO OCBITHHOTO CEPEIOBHIIA, 110 BIAMOBIIa€ MIXKHAPOHUM
CTaHjapTaMm 1 cropusie 3a0e3MEeUeHHI0 OCBITHBOI PIBHOCTI ISl BCIX Y4YaCHHKIB
OCBITHBOT'O TIPOIIECY.

[HKTIO3MBHA OCBITA PO3TISAAETHCS SK CydacHa OCBITHA TMapajurma, 1o
IPYHTYETBCS Ha CBITOTJIAHUX 3acajax COIlabHOI 1HKIIFO31i, TOOTO 3aaydeHHsS BCIX
YJICHIB CYCIUJIBCTBA JI0 TTOBHOIIIHHOI y4acTi B COIAJIbLHOMY >KUTTi. BoHa cTaHOBUTH
HEB1JI’€MHUN KOMIIOHEHT CTPATErii CTaJor0 PO3BUTKY JIEMOKPATUYHOTO CYCHIbCTBA,
OCKIJTbKM peaizallisi MPUHIHUIIB PIBHOMPABHOCTI, JOCTYMHOCTI Ta 3a0e3reyeHHs
AKOCT1 OCBITH € BU3HAYAJIbHUMH YAHHUKAMU 11 €()eKTUBHOTO ()yHKII1OHYBaHHS.

BignoBigHo A0 MO3UWIIA MOPOBIAHUX MIDKHAPOJAHUX OpraHizaiiid, 30KpemMa
FOHECKO Ta FOHICE®, inki103MBHa OCBITa Ma€ Ha MET1 3a0€3MeUeHHs IpaBa KOXKHOI
IUTUHU Ha SKICHY OCBITY UIUISIXOM aJamnTauii OCBITHBOTO IIpolecy 1o ii
1HAUBITyaIbHUX TOTPeO. OcoOIMBOI yBark B IbOMY KOHTEKCTI HOTPEOYIOTh AITH, SIK1
HaJeXaTh 10 COI[IAIbHO BPA3JIMBUX IPYII 1 MAIOTh MMiIBUILIEHUNA PU3UK MapriHami3anii
3 OTJIsAy Ha Mcux0(i310JI0T14HI, €THIYHI, peiTiiiHi, MOBHI Ta 1HIII 0COOIUBOCTI.

VYpoBayKeHHsI 1HKJIIO3UBHOI OCBITH B YKPAiHCHKUX 3aKjajax JONIKUIBHOT
OCBITH 3IIHCHIOETHCS 3aC00aMU 1HKJIFO3MBHOTO HaBYaHHs. Peaizariist 1HKIFO3UBHOI'O
HAaBYaHHSI B yMOBax 3aKjiaqy JOLIKUIBHOI OCBITH MOTpeOye pO3B’sI3aHHS HHU3KU
3aBJaHb [2]:
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1) opranizyBaT OCBITHi# MpoIiec, SKUii OU 3aJI0BOJILHSB OCBITHI MOTPEOHU BCIX
IITEH;

2) po3pOOUTH CUCTEMY HAJAaHHA CHEIlaIbHUX OCBITHIX 1 (JaXOBUX MOCTYT ISt
JITeH 3 MOPYIICHHSIMHU [ICUXIYHOTO PO3BUTKY;

3) CTBOPUTH MOPATBHO-TICUXOJIOTTYHUN KOM(OPT y MIKITFHOMY CEPEIOBHIII Ta
1103a Horo MexaMu;

4) 3abe3neunty cmiBmpaiio (axiBiiB, KOTpi mpamooTs 3 AiThmu 13 OOII Ta
1ioro O6aTbKIB.

SKiCTh OCBITHBOTO MPOIIECY 3HAYHOIO MIPOI0 BU3HAYAETHCS THUM, HACKUIBKU
BPaxOBYIOThCS IOTEHIIIMHI MOKJIMBOCTI HABYaHHS i PO3BUTKY KOXKHOT JUTHHHU , HOTO
1HIMBIAYalIbHI 0COO0IMBOCTI. AkumMu 0 He OynM (BI3UYHI YU TICUXIYHI OOMEKEHHS, Y
JTUTUHU 3aBXJIU € PE3EPBU JJI1 PO3BUTKY, BUKOPUCTAHHS SAKUX BHECE 1CTOTHI 3MIHU B
11 cTaBJICHHS 10 KUTTS.

VY ocBiTHROMY HpolIeci 3apaau 3a0e3meueHHs] Horo e()eKTUBHOCTI IJI JIITEH 3
MOPYUIEHHSMU IICUXIYHOTO PO3BUTKY HEOOX1THOIO € T0JaTKOBA (& 1HO/1 1 crieliabHa)
MIATPUMKA Y HaBYaHHI, sIKa JIONOMOKE M OpaTH MOBHOLIHHY y4acTb y 3aHATTAX 1
peani3oByBaTH CBill moTeHIian [2].

B 3akoni VYkpainu «llpo ocBiTHM» BHU3HAYEHO: 1HKIIO3UBHE OCBITHE
CepeloBUIIE — CYKYITHICTh YMOB, CIOCOO0IB 1 3ac00iB iX peasizallii AJjisi CHUIBHOTO
HAaBYaHHS, BUXOBaHHS Ta PO3BUTKY 3/100yBadiB OCBITH 3 ypaxXyBaHHSM iXHIX MOTpeO
Ta MoxksiuBoctel [1]. Came mija BIUTMBOM KOPEKIIMHO-PO3BUBAIOYOrO 1HKIFO3UBHOTO
CEpellOBHUIIlA B MEKaX OCBITHBOI 1HTErpailii Bii0yBaeTbest (GOpMyBaHHS MUCICHHEBOI
JUSITBHOCTI, 10 B CBOIO YEPry CKJIa/Ja€ OCHOBY YCIIIIIHOI COIIaNBHOT aanTarii Takoi
JTUTUHA. BaXXTMBUM HanmpssMOM € cTal1ii3allis eMOIiHO-BOJIbOBOI chepH sKa Bigirpae
HE OCTaHHIO POJIb ¥ 3aCBOEHHI 3HaHb, BMIHb Ta HABUYOK, BCTAHOBJICHHI KOHTAaKTy 3
OTOYYIOYHMH 3 METOIO COINIaIbHOI aJianTaiiii B 3akjiaji CepeIHbOI OCBITH 1 11032 MOTO
MEKaMH.

VY mporeci peamizanli 1HKIIO3UBHOTO OCBITHBOTO TMIAXOQY KOPEKLIHHO-
Mearoriyia  JMisUIbHICT, HaOyBa€ MIKAUCHUIUIIHAPHOTO XapakTepy Ta OXOILIIE
CYKYMHICTh IIUJICCTIPIMOBAHUX HAMPSMIB BIUIMBY Ha JUTHHY 3 TMOPYHICHHAMUA
MICUXIYHOTO PO3BUTKY. /[0 Takux HampsMiB HajiekaTh: OpraHizaiis CHPHUSTIHBOrO
COLIIAIBHOTO MIKPOCEPEIOBUIIA K TEPAIEBTUYHOIO YNHHUKA PO3BUTKY; MOIU(DIKAIIS
HABYAJILHOTO MPOLECY 3 YpaXyBaHHSIM KOPEKIIHOI CIPSIMOBAHOCTI 3MICTY Ta popM
poOOTH; BUKOPUCTAHHS KYJIbTYPHO-/I03BULIEBUX MPAKTHK SIK PECypCy colliaiizaiii ta
PO3BUTKY; 3IIHCHEHHS TMCUXOTITIE€HIYHOTO CYIpPOBOAY CIMEHHOTO BHXOBAHHS;
KOPEKIIisl OKPEeMHX KOTHITUBHHX, E€MOI[IHHO-BOJIbOBHUX Ta MOBJIEHHEBUX (DYHKIIIH;
aKTUBI3allisl M3HABAILHUX MIPOLIECIB 1 pO3MIUPEHHS YSIBICHB MPO JOBKIJUIS; YCYHEHHS
1HAUBITyIbHUX TPOTAIMH y 3HAHHSX; BIJHOBJICHHS Ta 3aKPIIUICHHS MMO3UTHBHUX
OCOOHMCTICHUX pHUC, a TaKOX (POPMYBaHHS MOPATHHO-€TUYHUX YCTAaHOBOK 1 MOJEIEH
MMOBEIHKH.

EdekTuBHICTh  KOpPEKIIHHOrO  BIUIUBY  3a0€3MEeUyeThCs 32  PaxXyHOK
3aCTOCYBaHHA NEAAroriyHuX METOIIB, aJaITOBAHUX JI0 MOTPeO AITeH 3 MOPYILIEHHIMU
ncuxo(i3MUHOTO PO3BHTKY. 30KpeMa, MAETbCS TMpO TMOEAHAHHA KIIACUYHHX
3arajibHOMENaroriyHuX 3aco0iB 1 CHelalbHUX METOAUK, SIKI MarTh JTOBEICHY
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KOpEKUIHY ePeKTUBHICTh. Jl0 TaKUX HajeXaTh: METOJ BIPaB (1711 PO3BUTKY HABUUOK
1 aBTOMaTH3aMii [1i1), MeTo/ NepexoHanHs (A1 GopMyBaHHS MOTHUBALIMHO-IIIHHICHOT
cdepu), METOA MO3UTHBHOTO pUKIIaTy (TSI MOJIETIOBAHHS TIOBEIIHKH) Ta METOIU
CTHMYJTIOBAHHS aKTUBHOCTI, SIKI CHPUSIOTH (POPMYBAHHIO CaMOpPETyJAIii Ta
COLIIaTTbHOT BKJIFOUEHOCTI.

3 ormsAgy Ha TEeTepOreHHICTh TPYMU MAiTed 3 TOPYIIEHHSIMH TCUXIYHOTO
PO3BUTKY, B@XKJIMBOIO CKJIAJO0BOI0 KOPEKLIHHO-TENAarorivnoi poboTH BHUCTyMHAE
CTBOPEHHSI Ta BIPOBAJKEHHS 1HUBIIyalIbHOI OCBITHBOI TpaekTopli. Taka mporpama
IPYHTYEThCSL HA PE3yJbTaTaX KOMIUIEKCHOTO OOCTEXKEHHS JUTHUHU (HaxiBISIMU
MYJIBTUAUCIUIUIIHAPHOI KOMaHAW Ta Iependayae iHTErpario J0AaTKOBUX OCBITHIX
MOCIIyT: JIOTONEJAMYHOIO Ta ICHUXOJIOTIYHOTO CYMNPOBOAY, KOPEKIIHHOT poOoTH
BUUTENS-1e(PEKTOJIOra, a TaKOX PEryJipHOTO MOHITOPUHTY JTWHAMIKH PO3BUTKY
JTUTUHHU.

3MICT HaBYaHHS OpIEHTOBAHMN HA IUIECHIPSIMOBAHY KOPEKIII0 MOPYIIEHb
HABYAJbHO-MI3HABAIILHOT ~ JISUIBHOCTI Ta BU3HAYAETHCA HUBKOK  KIHOYOBHUX
napameTpiB: PIBHEM 3arajJlbHOr0 I1HTEJIEKTYaJbHOTO PO3BUTKY, OOCSIIOM 3HaHb 1
YSBJICHb PO HABKOJIMIIIHIN CBIT, CTAHOM I13HABAJILHUX MPOIIECIB, MPaIE3AaTHICTIO Ta
c(hOPMOBAHICTIO BHYTPIIIHBOrO IJIaHy Aik. OCBITHIM Mpolec CHpsSMOBaHUN Ha
MOBHOIIIHHE 3aCBOEHHS HABYAJIBHOTO MaTepialy 3arajlbHOOCBITHBOI MpOrpamu.
[IpiopuTeTHUMH HANPSIMAMH € CTUMYJIIOBAHHS MI3HABAJIIBHOTO IHTEPECY, IM1IBUILICHHS
OCOOMCTICHOTO CTaTyCy JWTUHHU, PO3IIMPEHHS ii YSBJIEHb NP0 HABKOJUIIHE
CEpEJIOBUILE Ta PO3BUTOK KOMYHIKaTUBHUX HABUUYOK. Y 3B’S3KYy 3 I[UM HaBYaJbHI
3aHSATTS TMOBUHHI 3a0e3rledyBaTH BHUCOKHH PIBEHb 1HIWBIAyasi3allli, onTUMaJIbHUM
TeMIT poOOTH ISl AiTel 3 MCUXO(MI3MIHUMH TTOPYIICHHIMH, a TaKOXK BapiaTUBHICTh
3aBaaHb. OOpaHl METOAM MalOTh BIANOBIZATH MPOTPAMHUM BUMOTraMm 1 OyTu
CHOPSIMOBAaHUMH HAa  OCOOMCTICHO OpIEHTOBAHMW MIAXIJ, 3  ypaxyBaHHSIM
IHAUBITYyaIbHUX MOXJIMBOCTEH YUHIB. 3aCBO€HHS 3HaHb, (OPMYyBaHHS BMIHb I
HAaBHUYOK PEaNi3y€eThCs 13 3ATyYCHHSIM IHTEPAKTUBHUX METOMUK [4].

VY KOHTEKCTI OCBITHBOI 1HTErpauii JiITed JAOLWIKUIBHOTO BIKY 3 MOPYIIEHHAMH
MCUXO(I3UYHOTO PO3BUTKY, KOPEKIIHHO-TIEIaroriYyHui MpPOLEC OXOIUIIOE HUBKY
B32€EMOIIOB’ I3aHUX HAMNPSIMIB, 110 3a0€3ME€UyIOTh UIJIICHUN PO3BUTOK NUTUHU. OJTHUM
13 KJIFOYOBUX MIAXOIB € IIJIECIIPSIMOBAHUN KOPEKIINHUM BIUIMB CEPEeIOBUIIA — TaK
3BaHA «Tepamisi cepeioBUIIEM», 10 CTBOPIOE CHPUATINBI YMOBHU IS (popMyBaHHS
MTO3UTHUBHOI'O EMOIIIMHOTO TJ1a, 0€3MeYHOT B3a€MO/IIi Ta MMOCTYIOBO1 afanTallii JTUTHHH
710 COITIyMYy.

JpyruM BaxJIMBUM HamNpsSMOM € KOpEKIiiHAa CHpSIMOBaHICTh HaBYAJIbHOTO
mpoiiecy, 1o nepeadayae m001p 3aBIaHb 1 METOAMK BIAMOBIIHO JO 1HAWBIIyaTbHUX
MOJIMBOCTEN AUTHHU. [lapanenbHo 3aCTOCOBYETHCS ClieianbHUM MAOIP KYJIbTYypHO-
MacOBHUX 3aC001B — irop, TBOPYMX Ta PyXOBUX aKTUBHOCTEH, SIK1 CIIPUSIOTH PO3BUTKY
COLIIAJIbHUX, KOMYHIKaTUBHMX 1 KOTHITUBHMX HABUYOK. 3HAUYylIUM € TaKOX
MICUXOTITIEHIYHUI CYINpPOBiA CIMEHHOTO BHUXOBAaHHS, KWW Jomomarae OaThbKam
YCBIIOMHUTH TOTPEeOM AWTHHHA Ta MIATPUMYBATH 1i PO3BUTOK Yy IOMAIIHbOMY
CepeOBUIII.
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Oxkpemy yBary MNpHUIIJIEHO KOPEKIi OKpEeMHX CTOPIH MCUXIYHOI JiSJIBHOCTI:
PO3BUTKY MOBJICHHS, €MOIIITHO-BOJILOBOI Ccepr, MHUCICHHS, YSABJICHb PO
HABKOJIMIIIHIA CBIT, a TakoXX 30aradeHHIO CJIOBHUKOBOTO 3amacy. PobGoTta y mux
HaIpsiMax CIpsMOBaHAa K Ha MOJ0JIAHHS HAsSBHUX TPYIHOIIIB, TaK 1 Ha (OpMyBaHHS
HOBUX TO3WTUBHHUX HABWYOK, IO 3a0€3MeuyloTh BKIIOUYCHHS JWTHHH B OCBITHIM
MIPOIIEC 1 MMOBCAKACHHE JKUTTS 3aKIady.

3aBepmaTbHIM KOMIIOHEHTOM CHCTEMHOI KOPEKIMHOI poOOTH € yCyHEeHHS
IHIWMBIAYaJIbHUX TPOTajdH Yy 3HAHHAX Ta TMOBEIIHIN, BIJHOBJICHHS IMO3UTHBHHUX
OCOOUCTICHUX SIKOCTEH, IO 3a3HaJIM JeBiallli, 1 HAaKOMUYEHHs JOCBiy MOPAaJbHOI
NMoBeIIHKU. Takuil KOMIUIEKCHUH MiAX1J JO3BOJISIE MOCATATH CTAO0IILHOIO MOCTYMY B
PO3BUTKY JUTUHM Ta CHpHUS€ il TOBHOIIIHHOMY BKJIIOUEHHIO JO OCBITHBOTO 1
COITIaJILHOTO CEPEeIOBUIIIA.

Otxe, BIPOBAIKEHHS [IIEBOTO 1HKIIO3UBHOTO OCBITHBOTO CEpPEIOBHIIA
BIJIKDUBA€E HOBI TOPU3OHTH I YCHIIIHOTO 1HKJIIO3UBHOTO HABUYaHHA JIITEH
JOIIKUIBHOTO BIKY Ta JJIsl YKPAiHChKO1 OCBITH.
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JIAXA NIABUINEHHA ETUYHOI KYJbTYPU B
YMOBAX CYHYACHUX BUKJ/IUKIB

Mapuyk IBanHa AHaToJ1iiBHA

KaHIUJAT TeAarorigHuX HayK, TOIEHT

Binaunekuii HamioHansHUN MeaquIHUN yHiBepcuteT iM. M.I. [Tuporosa
M. Binawnis, Ykpaina

VY cyuyacHOMY CBIT1 TUTAHHS €TUYHOI KYyJIbTYpH Yy (papmarrii Ta MeauIuHI Habupae
0coONMBOI  akTyanbHOCTI. ['moGamizariis, mudpoBi3aIlisi, PO3BUTOK HOBITHIX
TEXHOJIOT1#, 3pOCTaHHS 1HPOPMOBAHOCTI MAIlIEHTIB, @ TAKOXK YHCJEHHI COLIaIbHI Ta
€KOHOMIYHI TpaHcdopmallli CyTTeBO BIUIMBAIOTh Ha 3MICT 1 Xapaktep mnpodeciifHoi
TISIIBHOCTI MEAMYHHUX 1 (papMalleBTUYHUX MpamiBHUKIB [1, ¢. 5]. ¥V 1mux ymoBax
MIJBUILIEHHS €TUYHOI KYJIbTypU CTa€ HE JIMIIE BUMOIOK Yacy, a W KIOUYOBUM
YUHHUKOM 3a0€3Me4YeHHS JOBIPU CYCILILCTBA JI0 CUCTEMU OXOPOHHU 37I0POB’S, SIKOCTI
MEIUYHOI TOIOMOTH Ta (papMarieBTUYHOro0 00CIyroByBaHHs [2, c. 12].

CyTHICTh €THYHOT KYJBTYypH Yy (apmarlii Ta MmeaunuHi. ETraHa KyneTypa y chepi
MEIUIIMHN Ta (apMmallii — e cucTeMa MOPAJIbHHUX IIHHOCTEH, HOPM, MPHUHITUIIB i
MpaBUJI TIOBEAIHKH, SIKUMH KEpYeTbes (axiBelb y CBOiM mpodeciitHiil aisabHOCTI.
BoHa oxormutroe He Juie 3HaHHS €TUYHUX CTaHIAPTIB, aJie ¥ 3JaTHICTh 3aCTOCOBYBATH
iX Ha TMpakTUll, NPUAMATH BIANOBIJAJIbHI PIMIEHHS Yy CKJIaJAHUX CHUTyaIlisx,
TOTPUMYBATHUCS IPUHIIUITIB T'YMaHHOCTI, CIIPaBEJIUBOCTI, YECHOCTI,
KOH(1ISHIIHOCTI Ta OBaru J0 TiHOCTI KOXKHOI JroaunH [3, c. 7].

3HaueHHs €TUYHOI KyJbTYPH 3pOCTa€ B yMOBAX, KOJU MEAUYHHMA 1
(hapMareBTUYHUN TIPAIlIBHUK IIOJICHHO CTUKAETHCS 3 MOPAJIbHUMH JIUJIEMaMu: BHOIP
MK IHTepecaMHu TaIll€eHTa, CYCHIIbCTBA, pPOOOTOAABISI, JEpKaBH, ITHTAHHS
iH(hOpMOBaHOI 3ro/id, PO3KPUTTS MEAUYHOI 1HGOpMAIlil, 3aXUCTy MEPCOHATBHUX
JAaHUX, B3a€MOJII1 3 KOJIEraMH Ta 1HIIMMH YYaCHUKAMH CUCTEMH OXOPOHHU 3JI0POB’Sl.
Bix piBHA €TWYHOI KYJbTypH 3aJICKUTh HE JIMIIE SKICTh HAJaHHA MEIUYHUX 1
(dapMaleBTUUHUX TMOCIAYr, a W pemyrtauis npodecii, piBEHb AOBIpU MAIIEHTIB,
e(eKTUBHICTb POOOTH BCi€l cuctemu [4, c. 15].

CyyacHi BUKJIMKM €THYHIA KYJbTypl y dapmariii Ta MeAUIIHI.

CyyvacHi BUKJIMKH, 3 SKUMHU CTHKaIOThCs (paxiBil, € OaratorpanHuMu. Cepesl HUX
— CTPIMKUM PO3BUTOK 1H(MOpPMAIIMHUX TEXHOJOTIH, IO MOPOIXKYE HOBI €THUYHI
mpoOJeMu, TIOB’sI3aH1 3 KOH(MIAEHIIIWHICTIO TaHUX, TEJIEMEIUIIMHO0, TUCTAHIIHHOIO
dbapMmareBTUYHOI KOHCyJbTalie [5, c. 194]. 3pocrae pusuk Komepiriam3artii
MEIUIIMHU, KOJU EKOHOMIYHI 1HTEpPEeCH MOXYTh TMEpEBaXKaTH HaJl ETUYHUMU
npuHiunamMu [2, c. 14]. 3’aBusioThcs HOBI O10€TWYHI JWJIEMH, TOB’SI3aHI 3
TeHETUYHUMH  JIOCTIDKCHHSIMHU, PEMPOAYKTHBHUMHU TEXHOJIOTISIMHU, KIIHIYHUMU
BUNPOOYBAHHIMHU JIIKAPCHKUX 3ac00iB [3, c. 22].

HonatkoBo, manaemis COVID-19 roctpo mocraBuia MNUTaHHS E€THYHOL
BIJIMOBIJIAJILHOCTI MEAMKIB 1 (apMaleBTiB, pPO3MOJLTY OOMEXKEHUX PECypCiB,
3a0€3MeUeHHs CMPABEAJIMBOTO JIOCTYIy 10 JIKYBaHHS, BaKIMHAIll, JOCTOBIPHOT
iHdopmai [1, c. 25]. 3poctae notpeda y hopMyBaHH1 KyJIbTYPH BIAKPUTOrO J11aJIOTY,

176



PEDAGOGY
SCIENTIFIC DEVELOPMENTS FOR IMPROVING MODERN EDUCATION

NapTHEPCTBA 3 MAI[lEHTOM, BMIHHI IIPALIOBATH Y MYJIbTUIMCUUILTIHAPHUX KOMaH/aX,
JOTPUMAaHHI MDKHAPOAHUX CTAHIAPTIB 1 HALIOHATBHUX €TUYHUX KOJEKCIB [6, c. 18].

OCHOBHI IUIAXH MiABUIIEHHA €THUYHOI KyJbTYpH. Y IOCKOHAJIEHHS MPOoQeciitHol
OCBITH Ta MATOTOBKH KaJIpiB.

BaxnuBuM HarpsiMOM € 1HTerpailisi eTUKH Ta ACOHTOJIOTIT y BC1 €Tany MiATOTOBKU
MalOyTHIX MenuKiB i papmarneBTiB. Lle mependavae He nuIIe BUBYCHHS TEOPETUIHUX
OCHOB, a 1 MPaKTUYHE HABYAHHS — PO3TJISI peaIbHUX €TUYHUX KEWCIB, MOJICTIOBAHHS
CKJIQJHUX  CHUTyallid, OOroBOpeHHS MOpaJbHUX JuieM. EdekTuBHoO €
MDKIMCIMIUTIHAPHA OCBITA, sika (OpPMY€E y CTYJACHTIB IUTICHE YSBJICHHS IMPO POJIb
€TUKH y npodecii, po3BUBaE KPUTUYHE MUCIICHHS, HABUUKH KOMYHIKaIlli, 3/JaTHICTh JI0
camopediekcii [3, ¢. 65].

[TocriitHe migBUIEHHs KBamidikallli Ta mpodeciiiHoro po3BUTKY.

ETnuHa KynbTypa He € CcTajol — BOHA MOTpeOy€e MOCTIMHOIO OHOBJICHHS 3HAaHb,
0oOMiHY JIOCBIJIOM, y4acTi y ceMiHapax, TpeHiHrax, koHpepeniisx [4, c. 20]. OcobauBo
BAXKJIMBO 3Jy4aTH JI0 IbOTO MPOIIECY HE JIUIEe MOJIOAUX (PaxiBIliB, a i JOCBITYECHUX
MpaliBHUKIB, KEPIBHUKIB 3aKiajiB, BHKJIaJadiB. BaxiauBow € cmiBmpamns 3
npodeciiHuMu acoialiiMi, MDKHAPOAHUMH OpraHi3allisiMd, y4acTb y po3poOll Ta
BIPOBA/IPKCHH1 €TUYHUX KOJAEKCIB [6, ¢. 21].

BrnpoBamkeHHs! €eTUYHUX CTAHJAPTIB 1 KOJCKCIB Y MPAKTHUKY.

KoxeH 3akiial OXOpOHU 370pOB’sl, anTeka, (apMaleBTUYHA KOMIAHIs MOBUHHI
MaTHy BJacHI €TUYHI KOACKCH, sIKI ACTalli3yIOTh 3arajibHi MIPUHIIUIHN JIJI1 KOHKPETHUX
cutyamiii. BaxmuBo, mo0 11 AOKyMeHTH Oynu He (OPMAIBHICTIO, a pPealbHO
IpalioBall — Yepe3 peryjsipHe OOrOBOPEHHS, aHali3 IMOpYILIEHb, BIPOBAKEHHS
MEXaH13MiB 3BOPOTHOTO 3B’SI3KY, 3aXUCTY TPAB MAIlIEHTIB 1 IPAIiBHUKIB [35, ¢. 27].

P03BUTOK KyJIBTYpPH BIIKPUTOTO A1aJIOTy 1 TAPTHEPCTBA.

CyyacHa eTWuHa KyJbTypa Tniependadae He JHUIIE JOTPUMAHHS HOpPM, a M
TOTOBHICTh JI0 BIAKPUTOrO OOrOBOPEHHS CKJIAJHUX MUTaHb, MOIIYKY KOMIIPOMICIB,
BpaxyBaHHS IHTEPECIB PI3HUX CTOPIH. BaXMBO pO3BMBATH KOMYHIKaTHBHI HABUYKH,
BMIHHS BECTH Jiajor 3 TMalli€eHTOM, KOJIETaMH, aJMIHICTpAli€l0, CYCHIJIbCTBOM.
Oco0smBOi yBaru notTpedyroTh NUTAaHHS 1HPOPMOBAHOI 3r0JIU, PO3’ICHEHHS PU3HKIB,
CHUJIBHOTO MPUUHATTS pileHs [2, c. 18].

BukopucTaHHsS Cy4acHMX OCBITHIX TE€XHOJOrid. B ymoBax mudposizaiii OCBITH
e(pEeKTUBHUMU € OHJIANH-KypCH, IHTEPaKTUBHI TPEHIHTH, CHUMYJSLIAHI 1TpH,
IUCTaHLIWHE KOHCYJIbTyBaHHs. Lle 103Bojisie OXONUTHM MIMPHIY ayJIUTOPIIO,
3a0e3MeunTH JOCTYN 10 HaWKpalluX CBITOBHX TMPAKTHK, CTBOPUTH YMOBH IS
Oe3nepepBHOTO HaB4YaHHS [4, c. 22].

dopMyBaHHS €TUYHOI BIAMOBITAIIBHOCTI Ta 0COOMCTOI MOTHBAII.

[linBuilleHHS €TUYHOI KYJBTYPH HEMOXJIMBE 0€3 0COOMCTO1 BIAMOBITATHHOCTI
KOXKHOTO (paxiBipd. BaxnnBo (opmyBaTH BHYTPINIHIO MOTHBAIIIO JOTPUMYBATUCS
€TUYHHUX CTaHJAPTIB, PO3BUBATHU MOUYTTS MPOQECIHHOT T1IHOCTI, MOBAru 10 cede i 10
1HIINX, TOTOBHICTH JI0 CAaMOBJOCKOHANICHHS [3, ¢. 67].

VY 10CKOHAJICHHS 3aKOHO/1aBYO1 Ta HOPMATHUBHOI 0a3H.

JlepxaBHa TOMITHKA Ma€ CIPUSTH CTBOPEHHIO YMOB IS JIOTPUMAaHHS €THYHUX
HOPM: YJIOCKOHAJIFOBATH 3aKOHOJJABCTBO II0JI0 3aXKCTY MPaB MAaIli€HTIB, PEryIIOBaHHS
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peKJIaMH JIIKapChKUX 3ac001B, MPO30POCTI AISIILHOCTI MEIUYHUX 1 (hapMaIleBTUUHUX
yCTaHOB, 3anmobiranus kopymii [1, c. 35].

BuBueHHS ¥ BIpOBaKEHHS MI>)KHAPOIHOTO JOCBIY.

CBiTOBUH NOCBiA MICTUTH Oarato MpUKiIaaiB €()eKTUBHOI OpraHizaiii €TUYHOI
OCBITH, POOOTH ETHYHUX KOMITETIB, PO3POOKHM CTaHAAPTIB HAJIEKHOI MPAKTHKH.
BaxxnuBo aganTyBaTH Il HampaifOBaHHS J0 HalllOHAJTHLHUX YMOB, OpaTH yd4acTh Y
MDKHApOJHUX MPOEKTaX, OOMIHIOBATHCS JOCBIIOM 13 3apyOiKHUMU Kosieramu [0, c.
23].

BucnoBku. I1ifBuIIeHHST €TUYHOI KYJIbTYpH Yy (hapmartii Ta MEIUIMHI — CKJIaTHUM
1 6araTocTymneHeBUM MpoIIeC, 110 BUMAarae 3yCcuiib K 3 OOKy Jep’kaBH, Tak 1 3 OOKy
KokHoro ¢axiBug. Ile mporec Oe3nepepBHMI, IO OXOIUIIOE OCBITY, MpodeciiHmii
PO3BUTOK, BIIPOBA/PKEHHSI CTAaHJAPTIB, PO3BUTOK KOMYHIKAIM, YIOCKOHAJICHHS
3aKOHOJIaBCTBA Ta MIKHAPOJHY CHiBIpaio. B ymoBax cy4acHMX BHUKIHUKIB —
nudpoBizarlii, riodanizaiii, 3pOCTaHHs MOPAJIbHUX JIUJIEM — €THUYHA KYJIbTypa CTa€
3aMopyKoro J0BipH 110 npodecii, eheKTUBHOCTI poOOOTHU CUCTEMH OXOPOHHU 3/I0POB’S,
3aXMCTy NpaB 1 FIHOCTI NalieHTiB Ta ¢axiBuis [1, c. 40].

Jlumie KOMITTIEKCHUHA TiAX1]T, 0 TTOEIHYE SKICHY OCBITY, MPAKTUYHY MiATOTOBKY,
nmocTiitHe TpodeciiiHe BIOCKOHAJICHHS, BIPOBAIKCHHS CETUYHMX CTAHIAPTIB 1
PO3BUTOK OCOOHCTO1 BiAMOBIAAIBHOCTI, TO3BOJIMTH 3a0€3MEUYUTH BHCOKUN PIBEHb
€TUYHOI KyJIbTypHu y dapMailii Ta MEAUIMHI, BIANOBIJATA Cy4YaCHUM BUKIUKAM 1
3MIIHIOBATH aBTOPUTET Ipodecii B cycniyibeTsi [2, ¢. 20].
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BUXOBAHHSA JUCHUIIJITHU AITEA JOIKIJIBHOI'O
BIKY

XouaTo0ina Ouekcanjapa Y CTHUHIBHA,

KaHIUAAT NMeJaroriyHuX HayK, TOIEeHT,

JOTICHT KadeIpy TEXHOJIOT1H NUCTAHIIIMHOTO HaBYaHHS

Ta MU(POBOT TUIAKTHKHU B JOMIKUIBHIN OCBITI

XapKiBCbKUI HalllOHAIBHUN TieaaroriyHui yHiBepcutet imeHi [.C. CkoBopou,
Yxkpaina

Po3BUTOK Ta BUXOBaHHS OCOOMCTOCTI CJIiJl MOYMHATH 3 PAHHBOTO TUTUHCTBA [2].
Y HOpMaTUBHHMX JOKYMEHTaX 3a rajiy33l0 JIOMIKITbHOI OCBITH KJIFOYOBI 3aBJaHHS
CIIPSIMOBAHO Ha (popMyBaHHS 0a30BUX SKOCTEH 0COOMCTOCTI AUTUHU. 10 TaKoi SAKOCTI
MOJKHA BIIHECTH JUCIUILIIHOBAHICTS [5].

PosrnsitHeMo OubIl J1€TaqbHO CYTHICTH TMOHSTTS Ta BAXKIMBICTH BUXOBAHHS
JUCLUIUTIHOBAHOCTI Ta JUCUUIUIIHM Y HAyKOBO-NENAroriyHId Ta MCHUXOJIOTIYHIN
JiTepaTypl y MeKax BHMXOBaHHA Ta HaBYaHHS JITed NOMIKUIbHOTO BiKy. Came
JOMIKIJIBHUM BIK € THUM TEpIOAOM, Mij Yac SIKOro 3aKjiIafaloThCsl BAXKIMBI PUCH Ta
SKOCTI XapakTepy, a came JUCHUIUTIHOBAHICTS |8, 56 c.].

JIMCIUIUTIHOBAHICTh PO3YMIETHCS SIK 3JATHICTH CBIIOMO JTOTPUMYBATHUCS ITPaBUII
MOBEIIHKHU, JOPYYEHb y NUTI4OI rpymi Ta B ciM’i [3]. Lle cripusie 310paHOCTI BOJILOBUX
3yCUJIb Ta YCBIJOMJICHHS BIJIACHHUX IIUIe, MOTHBIB, TNparHeHb. YacTo MOHATTA
JUCIUIUTIHOBAHICT, 1 JUCUHUIUIIHA OTOTOXHIOIOTH, XO4Ya BOHHM JIOCHUThH pI3HI.
JucruruiiHa — 1€ CTifika 3BHYKa JO0 CAMOBHXOBaHHS, SKa BaKJIMBA JUIsl JITEH 1
nopociux. Ha 1eif yac € 3a6arato MeTOAIB 1 MPUIOMIB, SIKi IONIOMAararTh yIOpaTUCS
3 HAJIArOKCHHS JTUCHUILTIHU Y TUTSIYOMY COIliyMi [6].

Jlucrurutina — 11e BHYTPIIIHS XapaKTepUCTUKa 0coOUCTOCTI. BOoHa MposBIS€THCS
CBiIoMO Ta HecBigoMmo. CBimoma (BHYTpIIIHS) AWCIMIUIIHA CHUPAEThCS HA
YCBIJIOMJIEHHSI CBOIX OOOB’SI3KiB, @ HECBIOMA (30BHIIIHS) — HA MOYYTTAX CTpaxy Ta
Kapy 3a HEBUKOHAHHS MOKJIAJACHUX HA AUTUHY MOopydeHb. [(ucruruiina 6a3yeTscs Ha
OCHOBI JISUIBHOCTI y OTOYYIOUOMY CBITI 32 OKPEMUMHU TpaAMIisIMU Ta Oa30BUMU
BUMOTaMHU colliymy [3].

VY ncuxonoro-negaroriyHiil  JgiTeparypi BCeOIYHO PO3KPUBAIOTHCS IMHUTAHHS
JTUCHUIUTIHK JIITeH JOMKUIbHOTO BiKy. [li yac BUXOBaHHS Memaroru Ta JI0poCii
CTBOPIOIOTH MO3UTUBHUNA €MOLINHUI (OH Ta MaKCUMaJIbHy KOMYHIKaIlil0. 32 TaKuX
YMOB JIUTHHA MOXKE T00p€ CIIIKYBAaTUCS, CTABUTH OaraTo 3amuTanb. Jlopociti yBaKHO
CIyXaloTh Ta HaJalTh OaraTo BiAMOBiAeH Ha HUX. JIOMIKUIBHUK Ma€ HAaBUUTHCA
CIyxaTH, TOMY YHTaHHS TEMAaTHYHUX TBOPIB, Ka30K, OMOBiAaHb 3a MPUKIATaMU
MO3UTHUBHUX TePOiB JOMOMOXKe chopMyBaTu MiITHUHN xapakTtep. [1ig gac crinkyBaHHS
JIOIIJTbHA KOMaHHAa Po0O0Ta, KOJIU MPaBUiIa, YMOBHU IHCTPYKITli 0OOB’SI3KOBI1 JJIsT BCIX.
Jlist uboro moTpiOHI MpPOAYMaHi IFpH, CUTYyallii, B SIKMX CJiJ BUKOHYBAaTH BCE 3a
npasuiamMu [4].

JIOWKIIbHUK Mae OyTH CaMOCTIMHMM Yy BHOOp1 JISIBHOCTI, PO3YMITH
BIIMOBIJAIBHICTh 32 BUMHKaMH. baTbkam, nmegaroraM 1 1OpOCIUM CHIiJl HAAaBaTH IO
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CaMOCTIMHICTh, CTEXXUTH 3a 11 XapaKTepHUMHU MPOSABAMHU, HE CKYNHUTHCS Ha MOXBaly,
HiATPUMYBaTH 3alliKaBIeHICTh OyTH Kpartie [1].

[Tim gac cminkyBaHHS O6aThbKaM 1 TIeJjaroram CIIiJi CTBOPUTH TaKi MpaBHIIa, SKUX
MOKE TOTPUMYBATUCS TUTUHA. [[7151 1IbOT0 0a)kaHO CTBOPHUTH CIICIIaJIbHI YMOBH, SIK1
CIIPSIMOBAHO HA BUXOBAHHSI CTIMKO1 AUCITUILUTIHOBaHOCTI. Hampukian, y momkiapHIKA
Mae OyTu 000B’SI3KOBUH PEXXUM JHSI, TpeOa MPOKUAATUCS Ta 3aCHHATH B OJIUH 1 TOM K€
9ac, BUKOHYBATH (i3KyJIbTYPHY 3apsAIKY, MUTH PYKH TOIIO. Bax1nBo OpaTu y4acTs y
PYXJIMBHX irpax, 06iratv, cTpu0aTu, BUKOHYBAaTH Pi3H1 (DI3UYHI PyXH, YATATU KHUTH,
MaJIOBAaTH, TAHILIOBATH TOINO. Y TOW yac 3100yBalOTbCs HOBI 3HAHHS PO CBIT,
KyJbTYpY, ICTOpifO, MOBY Ta 1HIIE. J{IsUIBHICTh NUTHHU Ma€ OyTH OE3IMEeUHOI0 3
BUKOPUCTAHHSM JUTSYOTO IrPOBOrO Ta CHOPTUBHOIO 1HBEHTapI0. CIliJl 3a3HAYUTH, IO
0aThKH, TIeJIaroTy Ta JOPOCI1 MalOTh caMi Oy TH OpPTraHi30BaHUMHU, TUCIMIUTIHOBAHUMH,
BUKOHYBATH YCTAaHOBJICHI MpaBuJia Ta HOPMHU, TOMY IO AUCIUIUTIHA JIJISL BCIX €/IMHA
[7;9].

OTxe, MOXXHa 3pOOMTH BHUCHOBOK MPO T€, 110 BUXOBAHHS JUCIMILUIIHOBAHOCTI
JOLIKUIbHUKA TOJIATa€ y B3aeMOAIl OAaThbKIB 1 MENaroriB y BCTAHOBJIEHHI €IMHUX
IIpaBUJI, HOPM, 3aKOHIB, SIK1 IIepe10ayatoTh MOBHOLIHHUIA PO3BUTOK Ta HaBYaHHs. Taka
po0oTa Mae cnMpatucs Ha MOBHOIIHHY Mpamio y couiyMi. /[MTMHA 3acBOIOE HOBI
3HaHHA, YMIHHS W HaBUYKM 3a JOMOMOTror OaThKiB 1 menmaroriB. Lleit mpouec mae
nepeadayaTu CTBOPEHHS BUMOT 1010 MIATPUMKH JTUCUUILIIHU. J{opocil MatoTh 3HaTH
Ta BUKOPUCTOBYBATH METOAM, IPUIHOMHU, SIKI MaIOTh OyTH CIIPSIMOBaHI Ha BUXOBaHHS
JTYCIUTUIIHOBAHOCTI Y IUTHHH JOMIKIIHLHOTO BIKY.
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BUKOPUCTAHHS CEPBICIB I3 HITYYHUM
IHTEJEKTOM B AIAJIBHOCTI BUKJIAJTAYA

Cxpunajab Oaena IOpiiBHa,
Hamionansuuit Texuiunuii YHiBepcuret Ykpainu «KuiBcbkuit [lomiTexHiunmii
[acturyT im.1.CikopcbKOrom

1. Beryn

B namr yac Bce OUIBIIOTO PO3BUTKY HaOyBalOTh TEXHOJOTII IMITYYHOTO 1HTEJICKTY.
CyuacHi cepBicu 13 mTydHuM iHTenekToM (IIII) mo3BONsAIOTE HE JUINE TPOBOJUTH
MOIIYK Ta Kiacuikairito iHdopmMalii pi3HUX THIIB (TEKCTH, 300pakeHHS, 3BYK, BIJI€0),
ajle TaKoXX TeHepyBaTH KOHTEHT. lle CTBOproe MMIMPOKI MOMXKIUBOCTI IIOJO
BukopuctanHsa ceppiciB I sk momiyHMKa BUKIaaaya, SKMM MOXE BUKOHATH MIA0Ip
HABUYAJHLHOTO MaTepialy, BUKOHATH HOTO OMNTHMI3allil0, BPaXOBYIOUM HaBUYAIbHY
ayJIUTOPIiI0, TAKOXK 3reHEPYBATH UTIOCTPATUBHUM MaTepial, o0 3poOUTH Kypc OLIbIII
IIKaBUM JJI CTYJCHTIB. AJle TakOX, BUHUKAIOTH IEBHI BHWKJIMKH, TEPII 32 BCE
CTOCOBHO aKaJeMI4HO1 JOOpPOYECHOCTI. Y 3B’S3Ky 3 IIMM, BUHUKAE€ HEOOXIJTHICTbH
nocmiauTy 3acobu Ta ceppicu LI 3 ToUkM 30py MOXKIMBOCTEH iX BUKOPHCTAHHS SIK
MOMIYHHMKA BUKJIaJa4a.

Jesiki HanpsaMku BUukopuctanHs LI B oCBITHIN IISIIbHOCTI:

— OLIIHKA 3HAHb CTYJECHTIB;

— aKTyasi3allisl 3HaHb;

— OIlIHKAa JISIJIbHOCTI BUKJIa4a4a;

— 3aco0u BIPTYaJIbHOT JIOITOMOTH SIK JIJIsl BUKJIaja4a, TakK 1 I CTyACHTIB;

— OpraHizailisi 1HAMBIAYaTbHOTO MiIX0ay, (IEpCOHATI30BAHOI0) Ta aIallTUBHOTO
HaByaHHsA [1-2].

Mertoro nanoi pobotu € ominka MoxkiauBocted cepsiciB LI mist coporenus
PYTHHHOI AisTIbHOCTI BUKJIanada. Jlocaiaumo pizni 3acoou 11 Ha mpukiasai po3poOku
METOJMYHOTIO KOMIUIEKCY Jisi MIATPUMKH Kypcy «OcHoBM Teopii iH(popmamii Ta
KonayBaHHs». JlaHmWii Kypc € ¢QyHAaMEHTaNbHUM IS IATOTOBKH CTYJICHTIB
1HKEHEPHUX HAIMPSMKIB, MEPII 32 BCE, B rajy3l €JEKTPOHIKU. Y Pe3ysnbTaTi BUBYEHHS
JTUCHUIUTIHA CTYJIGHTH TTOBUHHI BMITHU: CTBOPIOBATH MAaT€MaTHU4YHI MOJEJ1 CUTHAJIB 1
KaHaJIIB 3B’SA3KY; BUKOPUCTOBYBATH a/I€KBaTHI METOAU KepyBaHHS 1H(OpMaliiHUMU
napamMeTpaMl CHUTHaJiB-HOCIiB, pO3paxOByBaTH 1H(POpPMaLIiiHI XapaKTePUCTUKU
JDKEepell TIOBIOMJICHB 1 KaHAIIIB 3B S3Ky; BUOMpPATH 3aBaJOCTIMKI METOAM OOpOOKU
iH(dopMarrii, Mo BIAMOBIJAIOTH YMOBaM POOOTH CHUCTEM; BUKOPUCTOBYBATH METOJU
€(hEeKTUBHOTO KOPUTYIOYOTO KOTyBaHHS JIJIsl TIOJIITIIIEHHS TTOKa3HUKIB 1H(OpMAITITHIX
CUCTEM; KOPUCTYBATUCh CYyYaCHUMH METOJIaMU PO3MOAUICHHS iH(pOopMaIlii B Mepekax
3B 3Ky (YIIIbHEHHS, KOMYTAIlis); OPIEHTYBATHUCH B HAIIPSIMAX 1 TEHJEHIISX PO3BUTKY
iHQOpMAIIHHUX TEXHOJOTIA 1 TMEepCIeKTHBaX iX BHUKOPHCTAaHHS B CHCTEMax
aepoHaBIramifHOro  OOCIYyroByBaHHs;  MpallloBaTU 3  HAyKOBO-TEXHIYHOIO
JTEpaTyporo, KOHCTPYKTOPCHKOIO 1 €KCIUTyaTalliiiHOI JIOKyMEHTalll€lo, sKa
perjiaMeHTy€e BUKOPUCTAaHHA 1H(GOpMAIITHUX TEXHOJIOrH 1 00’€KkTIB 1HhOpMaIliitHOT
TEeXHIKH.
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Jlnst 3a0e3neueHHs BUBYEHHS CTYJIEHTaMU JJAHOTO KypcCy, BHKJIaaadyy HEOOX1AHO
3pOOUTH HACTYITHE:

- IligromyBat HaBYaJILHHWI MaTepiall, MO0 BKIIOYAE B ceOe JEKIIWHUNA KypC,
BKJIFOYAIOYM 1TIOCTPATUBHUMA MaTepian (mpe3eHTarlii), Bilie0 YPOKH, TOIIO,
3aBJaHHS Ha MPAKTUYHI 3aHATTA, [0 MOXKE BKJIFOYATH B ceOe 3a7adi pi3HOTO
pIBHS CKJIQJHOCTI, 3aBAaHHS Ha JaOOPaTOpPHI 3aHSTTS, IKI MOXKYTh CKJIaJaTHCh
13 po0OOTOI0 13 MpOrpaMHHUM 3a0€3MEYCHHSIM, 3a JIOMOMOTOI0 SKOTO MOXKHA
JOCTIIUTH CXEMOTEXHIUHY peajizaililfo KOJIB Ta MPOBECTH iX MOJICIIOBAHHSI
(mampukian, Multisim), mnporpaMHuM 3a0€3MEUEHHSIM JUIsl BUKOHAHHS
MaTeMaThuyHuX po3paxyHkiB (Matlab, MathCAD, WolframAlfa) a6o
JTOCTIAUTH  aJTOPUTMM  peami3ailii KOJIB 3 BUKOPHUCTAHHSAM  PIZHUX
BHCOKOPiBHEBUX MOB nporpamyBanHs (C++, Python, JavaScript).

- IligroryBatu KOHTPOJBHI 3aBIaHHS JUIsl OI[IHIOBaHHS 3HAHb CTYJEHTIB, IO
BKJIIOYAIOTh B ce0€ BIJKPUTI MHUTAHHS, TECTOBI 3aBJaHHS, PO3PaXyHKOBI
3aBIaHHS

- IlpoBectn OLIHIOBaHHA 3HAHb Ta BMIHb CTYJIEHTIB, B TOMY YHCJI aHamli3
CaMOCTIMHOCTI BUKOHAHHS POOIT CTYIEHTAMHU.

B pamkax maHOi poOOTH pPO3TIITHEMO JIMINE JBA aCIEKTH pOOOTH BHKIIajIadya:
MIJITOTOBKA 1JTIOCTPATUBHOTO Marepiany s JIEKIIAHOro Kypcy (mpe3eHTallii) Ta
PO3p00Ka KOHTPOJBbHUX 3aB/IaHb PI3HUX THUIIB (BIAKPUTI MUTAHHS, TECTOBI 3aBJIaHHS,
pPO3paxyHKOBI 3a/1aui).

2. IlixroTroBKa nmpe3eHTAaMil.

[Ipe3eHTariist € HEOOX1IHUM €JIEMEHTOM CydYacHOi Jiekilii. Bix sikocti mpe3enTartii
3aJIKUTh B 3HAYHIM MIpl  CHOPUMHSTTS CTyJEHTAaMH JIEKIIMHOTO Marepialy Ta
3aIliKaBJICHICTh CTOCOBHO BUBUYEHHS Kypcy. Ockiunbku auciuruiina «OcHOBU Teopii
iH(opMallii 1 KOAyBaHHS» € JOCTaTHHO CKJIQJHOI0, MICTUTh JOCTaTHIO KUIBKICTh
dbopmyn, rpadikis, TOLIO.

Po3ristHeMo MOKJIMBOCTI CEPBICIB 13 IUTYYHHM I1HTEJIEKTOM IIOAO CTBOPEHHS
Mpe3eHTalli Ha 3adaHy Temy. SIKII0 3amuTaTd 4ar-00T 13 WITYYHUM I1HTEIEKTOM
(mampukian, ChatGPT, Google Gemini To1o), siki cepBicu 111 HaltG1IbIIIE TIAXOAATH
JUTISl CTBOPEHHS MPEe3eHTallii, TO MOXKHA OTPUMATH HACTYIIHY BIAMOBiAB[3].:

Buxopucranns iHcTpymeHTIB LI Moke 3HAUYHO CIPOCTUTH Ta MOKPAIIMTH LEH
npoiiec. Och KiIbKa Opaj] Ta IHCTPYMEHTIB, K1 MOXKYTh OYTH KOPUCHUMMU:

1. [InanyBaHHS Ta CTPYKTYpYBaHHS:

- II-iacTpymenTn ans cTBOpeHHs KOHTYypiB: Buxopucranus I qist ctBopeHHs
KOHTYpIB JIEKIIii a00 Tpe3eHTaliii MOKe JOMOMOITH BHKJIAJlayeBi OpraHi3yBaTu
MaTepiall y JOTI4Hy Ta MOCIiJOBHY CTPYKTYpY.

Taki 1HCTpyMEHTH MOXYThb aHaJi3yBaTH BEJMKI OOCATH 1HQOpMAIl Ta BUAUIATH
KJIFOYOB1 MOMEHTH.

- Mind mapping (kaptu 3Hanb) 3 LLII: KapTu 3HaHb qonoMararoTh Bizyaiai3yBaTu
3B'I3kM MK 17eaMu. IcHyroTh II-iHCTpyMEHTH, SIKI MOXYTh aBTOMAaTHYHO
CTBOPIOBATH KapTH 3HaHb HA OCHOBI TEKCTOBOTO MaTepiaiy.

2. CTBOpEHHSI CJIaiiB:
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- Gamma App: IneanbHO MIAXOIUTH JUIsl IIBUAKOTO CTBOPEHHS Bi3yalbHO
npuBabauBux npesentanii. 11l aBromatnyHO reHepye ciaiiin Ha OCHOBI HAJAHOTO
TEKCTy abo TeMHu.

Buknamad Moke 30cepeuTUcs Ha 3MICTi, a He Ha JU3aiHi.

- Decktopus:]Jlonmomarae cTBoproBatu podeciitHi mpe3eHTarlii 3 MiHiMaTbHUMA
sycuiisimu. LI ontuMmizye nu3aiin Ta Maket ciaiiii. KopucHo uist cTBoOpeHHs
MIPE3EHTAIlIN 3 BEIMKOIO KUTBKICTIO 1H(OpMaITii.

- Microsoft 365 Copilot: interpanisa LI B PowerPoint no3Boiisie cTBoproBatu
npe3eHTalli Ha ocHOBI JokyMeHTIiB Word. Ile ocobGmuBo KOpuCHO IS
BHUKJIaJa41B, K1 MalOTh 0araTo TEKCTOBUX JICKI[IH.

- Canva: Canva, Hajjae BeMKui BUO1p 1mabioHiB, Ta 3a gornomororo LI moxxHa
reHepyBaTu 300paKeHHsI, Ta TEKCT.

3. Bizyamizaiig nanux:

[I-itacTpymentu jisi cTBopeHHs rpadikiB Ta pgiarpam: Il moxxe mgomomorTu
BI3yalli3yBaTH CKJIAOHI JaHl y 3po3ymuniil ¢opmi. Lle ocobmmBo KOpHCHO s
MPE3EHTaLli, 10 MICTITh CTATUCTUKY a00 pe3yJbTaTh AOCIIHKEHb.

4. IHTepaKTUBHICTB:

[HCTpYMEHTH /TSl CTBOPEHHS IHTEPAKTUBHUX MTPE3CHTAITIN:
I Moke HOMOMOITH CTBOPUTH I1HTEPAKTUBHI €JIEMEHTH, TaKl SIK OINUTYBaHHS,
BIKTOpUHHU a00 1HTEpaKTUBHI Jaiarpamu. Lle mronomarae yTpuMyBaTH yBary CTYJEHTIB
Ta MOKpAIIly€ 3aCBOEHHS MaTepiamy.
[Iporectyemo cepBicu, mo Oynu 3amponoHoBaHi yaT-O6otom. [lepmr 3a Bce
IIKaBJIATh TaKi CEPBICH, SIK1 MalOTh X04ua O 0OMEKeHY 0€3KOIITOBHY BEPCIIO.
Jlnst mpukitany posrisiHemo cepBicu Gamma App ta SlidesAl [4-5].
HanamryBanHs BIAMOBIIHUX CEPBICIB MOKAa3aHO Ha puc. 1 Ta puc. 2.

¥ npose crian .
M aucna | e
- 8 kapTin + Mpogosxyitte

Pucynox 1. HanamryBanas GammApp A CTBOpEHHS TIpe3eHTaIlli
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Pucynox 2. HanamryBanns SlidesAl nyist cTBopeHHS npe3eHTaltii

Jns moOyAoBM Tpe3eHTallid y BIANOBIAHMA JOAATOK OYB 3aBaHTaKEHHI
TEKCTOBHM JOKYMEHT, IO MICTUB TakKOX (GOpMyIH Ta PHUCYHKH. g d9ucTOTH
EKCIIEPUMEHTY TMpe3eHTallist Oynia po3poOsieHa Tulbku 3 BUkopuctanHsm I 6e3
peaaryBaHHsL.

beskomroBHa Bepciss Gamma App A03BOJIsI€ CTBOPUTH HEBEIUYKI Mpe3eHTAallll 13
BUXIJTHOTO TEKCTOBOTO JIOKYMEHTY, OJHAK iX SKICTh 3aJIeKUTh BiJ] KOPEKTHOCTI
dbopMyBaHHS BUMOT J0 Mpe3eHTallli, OTpUMaHa MPE3EHTallis] MICTUTh PUCYHKH, SIKI
’KOJIHUM YMHOM HE MPUB'sI3aHI 10 MaTepiaiy,, 0 PO3IJIAIa€ThCA.

Sliides Al no3Boisie cTBOprOBaTH Mpe3eHTAIlli 13 OUIBIIOI KUIBKICTIO CIANIIB,
OJIHAK TaKOX HaBEJIEHI UIIOCTpallli He MOSCHIOITh MaTepiall, 1 TaKoX KUIbKICTh
Mpe3eHTalllil B 0€3KOIITOBHIN Bepcii Tyke oOMexeHa

KopoTtke nopiBHSIHHS CepBICiB HaBeIeHO B Tabuili 1.

TakuM 4MHOM, MOKHA CTBEpKYBaTH, 110 Oe3KOITOBHI Bepcii cepici i3 LI
MOXYTh OyTH KOPUCHUMHM JUIsl MIATOTOBKU mpe3eHTamii g0 jekiii. Cepsicu LI
JIO3BOJISIIOTh CTBOPUTH TMPE3CHTAIlII0 13 HEMOTaHWM JHU3alHOM. AJjie Mpe3eHTallis
000B’SI3KOBO BUMAara€ pejaryBaHHsd , HalOBHEHHS ii UIIOCTPATUBHUM MaTepiajioM
MOTPIOHO BUKOHYBATH BPYUHY.

3. IliAroToBKa KOHTPOJILHUX 3aBAHb.

Kontponbehi pobotu 3 gucturuniag «OcHOBH Teopii 1HGOpMAaIlii 1 KOJyBaHHS)
MOXYTbh MICTUTH HACTYITHI BU/IH 3aB/IaHb:

- TeopetnuHi MUTAHHA 3 BIAKPUTOIO BIIMOBIIIIO

- PospaxyHkoBi 3aBaaHHsS

- TecroBi 3aBgaHHs

J11st po3po0OKu 3aBAaHb BIAKPUTOTO TUIY CIPOOyeMO BUKOpucTaTH yaT-00T 13 I
(Google Gemini). B nmanuii cepBic OyB 3aBaHTaXEHUU TEKCTOBUU JOKYMEHT, IO
MICTHB METOAMYHI BKAa31BKH 3 BKa3aHOI JUCIIAILIIHH.

CepBic HEMOTraHO BIOPABCH 13 3aBJIaHHAM 1 po3poOUB 15 BapiaHTIB TEOPETUUHHUX
MMATaHb, KOXKEH 3 SKUX MICTHTh 2 TTUTAHHS.
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Ta0mur 1.
[TopiBHSIHHSI MO>KJIMBOCTEH O€3KOIITOBHUX BEpCii
Xapakrepuc- GammApp SlidesAl IpUMITKa
THKa
MaxkcumanbpHa 10 He oOmexeno
KUTBKICTB CJIAU/I1B
KinekicTe He oOMmexena 1 mpe3eHTaris B
pe3eHTaIln MICHIIb
Jn3aitn Mae  Benuky Mae BEJIUKY
craimiB KUTBKICTh KITBKICTh
mabmoHiB, BHOIp | a0IOHIB,  BUOIp
SKUX BHKOHYETHCA | AKUX BUKOHYETHCS
hi (e} CTBOPEHHS | SIK JI0, TaK 1 MICHs
Mpe3eHTauii CTBOPEHHS
npe3eHTarlli
[Tin6ip BukopucroBye Bukopucroye 3alexkuTh  BIJ
TEKCTOBOTO JHKepero, IO | HE TUIbKK MaTepiall | HalalTyBaHb
Matepiaity HAJA€ThCS JoKeperna, 111(0)
KOPHUCTYBaueM HAJIAETHCS
KOpPHUCTYyBaueM, ajie
1 30BHIIIIHI TEKCTH
[Tia6ip ImrocTpaTus- LmrocTpaTuBHUI JIxepeno
UTIOCTPATUBHOTO HUAU Matepian | Marepian 13 | 3AJIEKUTH BIJl
Marepiaity MOKE 30BCIM HE€ | 30BHIIIHIX JDKEpEN | HAJIalITyBaHb
BIAIIOBIIATH MOKE 30BCIM HE
TEMAaTHIIl BIJINIOBIIATH
npe3eHTarlli Ta | TEMAaTHUIl
HISIK HE JIOTIOMarae | mpe3eHTallli Ta HisK
PO3KpUTHU TEMY HE JI0TIOMArae
PO3KPUTHU TEMY

OpmnHak 11 po3poOKH pO3PaxXyHKOBUX 3aBAaHb JJAHUM CEPBIC HE TY)KE I IXOIUTh.

Xoua cepBic

I Gemini B HaBiB JEKUIbKa pPO3PAaXyHKOBUX 3aBlaHb, aje B

OCHOBHOMY HaJlaB TUIbKM 1711 s TOOYJAOBH PO3PaxXyHKOBUX 3ajady. Xoda y
npueaHaHoMy (aiii OyJsiu 3pa3Ku 3a/1a4, CEPBIC HE 3MIT po3poOUTH MOAIOHI 3a1a4i 13
IHIINMH BX1JHUMH JaHUMHU. ToOTO JaHa TEMAaTHKA BUMAarae mogajIblInX JTOCIIHKEHD.

Jlnst po3poOKU TECTOBUX 3aBIaHb

TOCIIIKYBaBCS CEPBIC

Conker [6]. Husa

JAHOT'O CEPBICY HEOOX1THO 3aBAHTAKUTH TEMATUKY JIJIsl pO3pOOKH TeCcTiB, MiHIMyM 100
ciiB. CepBic 103BOJIsSiE CTBOPIOBATH 3aBJaHHS PI3HUX THUITIB. MOXKHA 3T€HEPYBATH 0
10 nuTaHb 3 OJHIEI0 MPABUIBLHOIO BIAMOBIAIIO (puUC.3).
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Pucynok 3.Ilpuknan HanamryBanus Conker 1ist CTBOPEHHS TECTOBHX 3aBJIaHb

Takox MUTaHHS MOXKHA J101aBaTH Bpy4uHy. MOKHA TaKOX CTBOPUTH MUTAHHS, 110
MICTATb JICKIJIbKA MPABUIbHUX BiANOBIAEH. Takok B JTaHOMY CEpBICi MOXKHA CTBOPHUTH
BIIKpUTI 3anuTaHHd. To0To cepBic Conker Moe IONOMOITH Yy CTBOpPEHHI
KOHTPOJIbHUX 3aBAaHb pIi3HUX THUMIB. be3komroBHa Bepcis Mae OOMEXEeHHUN
(GyHKIIIOHAJ, alle TaKOXXK MOXKe OyTH KOPHCHHM B PO3pOOIl KOHTPOJIHHUX 3aBJaHb
PI3HHX THIIIB.

4. BUCHOBKH

Cyy4acHi TEXHOJIOT1i MTOBHICTIO 3MIHIOIOTh MOJIENIb OCBITU. 3aCTOCYIBHHS CEpPBICIB
IIII B sKoCTI NOMIYHMKA BHKJIajgada, HAJAIOTh MOXKJIMBICTH aJalTHBHOCTI 1
MEPCOHAIII30BAHOCTI HABYAJIBHOIO TNPOLECY; JO3BOJSIOTh BHUKIAAAdy IMIBHJIKO
KOPUT'YBAaTH KypC HaBYaHHS, MiA10paTtu onTtuMaibHuil popmat HaBuanHd. Aue 11 He
MOKE TOBHICTIO 3aMIHUTH BUKJIaJadya TOMY, OCKUIbBKH BIH € HOCieEM i1H(opMaiiii,
HactaBuukoMm. Cming He 3a0yBatu, 1o Il HeoOximHo HaBuath 1 Tpolec
HaBYaHHS,OL[IHKH SKOCTI [IbOTO HaBYaHHS JICKUTHh Ha BUKJIaJa4€EBI.

Cnucoxk Jgireparypu:

1. Bizutok, . ., byrnait, H. ., Kynak, JI., [Homimyk, A., Kunmusauk, B. (2021).
BUKOPUCTAHHSA IITYYHOI'O IHTEJIEKTY B OCBITI. Modern Information
Technologies and Innovation Methodologies of Education in Professional Training
Methodology Theory Experience Problems, 14-22. https://doi.org/10.31652/2412-
1142-2021-59-14-22
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MODE EXCITATION OF ROTATING ROD TRANSVERSE
OSCILLATIONS BY AXIAL IMPACT LOAD

Nedin Valentyn
Candidate of Technical Sciences, Associate Professor
Kyiv National University of Construction and Architecture

The paper presents the investigation results of vibro-drilling machine’ rod dynamic
behavior when drilling wells in hard soil under the action of axial impact load in order
to identify the frequency ranges of higher-order vibration excitation.

The drilling process of wells in hard soil is significantly facilitated in case of vibro-
impact action. The destroying of the rocks during the vibro-rotary drilling occurs via
the complex effect of the vibration impulses and rotational motion. In this case, the
oscillations can occur with growth of spatial harmonic, during which the mode of the
natural oscillations increases. In this way, the task of the dynamic behavior of studying
system in order to identify the frequencies of vibro-impact action at which the mode
excitation of bending oscillations occurs with growth of half-wave number becomes
interesting.

The dynamic behavior of rotating elastic system in space consisting of long vertical
rod under the action of axial periodic impact force P(?), that is attached to upper sliding
support, is described by complex systems of partial differential equations with
consideration of gyroscopic forces caused by transfer, relative and coriolis
accelerations:

(12 El 4 2 2
%[—l(x)j—n?r{dijz +w2f1g}j—2a)ﬁ%—_a)2y+n_1i’l;+
o x x

dy 1(_ dy)
+ P(t +— [—x)—|=0,
( )a’x2 dx (mg( %) dx

2 (EI 4 2 2
%(—z(ﬂj—n—ar{dﬁdzz +a)22 fj+2wﬁ%—ma)zz+m2; +
X X X

dz 1 dz
+ Pt +—| mg(l—x)— |=0.
\ O dx(mg( x)dxj

For investigation of the dynamics of considered objects is used the technique in
which the process of oscillation is modeled based on repeatedly (cyclically) solving the
system of differential equations for every point of system in order to find the new
coordinates of positions for these points in each next point of time At [2]. In it, the
solving of equations for searching of new bend form for the next point of time is based
on the use of polynomial functions (splines) [8] that describe the current bend form and
the Houbolt time integration method [7]. The spline functions are determined by
approximating the current bend form, where each of found functions is responsible to
certain point of the rod elastic line and describes the position of nearby points [8].
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To find frequency ranges of axial impact load action on oscillating rod during
rotation, the theoretical study was done by developed software, in which the technique
of computer simulation of the oscillating motion of considerable length rotating rods
under the action of axial periodic loads is implemented. Such software gives the
possibility to model the oscillatory motion of rotating rods and determine the
parameters by witch the mode number of transverse vibrations of the studied system
increases. Using this software the diagrams that show the ranges of impact frequencies
in which the mode excitation occurs with growth of half-wave number of rod elastic
line were drawn for different parameters of the considered system.

As investigated object is considered the steel rod with outer diameter d = 146 mm,
wall thickness s= 8 mm, in range of rotational speed w to 8 s™! and range of vibro-
impact load frequencies @ from 100 to 150 s!, for different length.

Figure 1 shows the impact-frequencies @ ranges depending on the rod length /, at
which the bending forms are formed with increase of half-waves number (mode
excitation). Figure 2 shows the impact-frequencies € ranges depending on the
rotational speed @ for rod with length 30 m.

6 s 0 s
150 140

140

135
130

120
130

110

[, m. 55 @l
100 ¢ 125 b s

20 25 30 35 40 0 2 4 6 8
Figure 1. The impact-frequencies ranges Figure 2. The impact-frequencies ranges
of wave excitation depending on length  of wave excitation depending on speed

The results show that for rods with different lengths there are ranges of frequencies
of vibro-impact load at which the mode excitation of transverse oscillations with
growth of half-wave number occurs. With increasing of rod length the range of impact
frequencies expands. Besides this, with increasing of rotational speed the range of
impact frequencies expands too. In addition, when the mode excitation occurs the
growth of oscillation amplitude can happen. It causes significant bending of the rod
elastic line with increase in stresses to critical values. This fact allows to do the
conclusion about possibility of running the equipment in certain frequency ranges.
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The growing trend toward healthy eating emphasises whole foods and nutritionally
balanced menus, reflecting customers’ desire for meals that support physical,
cognitive, and mental well-being. Restaurant guests are interested in food choices that
satisfy hunger and support brain function, cognitive performance, and emotional well-
being, recognising nutrition as a tool for mental well-being. Modern scientific research
has highlighted the complex, multidirectional relationship between dietary patterns and
mental health, including mood regulation, cognitive performance, and the risk of
mental health disorders [1]. Notably, depression remains the leading cause of disability
worldwide. A total of 9.6 million people in Ukraine are estimated to be at risk of or
living with a mental health condition in the war-torn country [2]. This underscores the
importance of developing integrated approaches to population well-being that prioritise
dietary support.

This thesis considers the effects of dietary patterns on emotional and cognitive
well-being while also evaluating how restaurant business establishments can
implement evidence-based nutritional strategies in mood-boosting menu planning.

Healthy dietary patterns are consistently associated with improved mental well-
being and a reduced risk of mood regulation disorders. The “mood food” concept posits
that specific nutrients and food groups can positively influence emotional states, energy
levels, and cognitive function. Key mechanisms include:

Neurotransmitter support. Nutrients such as tryptophan, tyrosine, and choline are
precursors to serotonin, dopamine, and acetylcholine — neurotransmitters essential for
mood regulation and cognitive performance.

Anti-inflammatory effects. Chronic inflammation is increasingly recognised as a
contributing factor to depression and anxiety. Diets rich in omega-3 fatty acids (e.g.,
fatty fish, flaxseeds, walnuts), antioxidants, and polyphenols (e.g., berries, leafy
greens, olive oil) exhibit anti-inflammatory properties that support mental health.

Gut-brain axis. The composition and diversity of the gut microbiota significantly
influence emotional well-being. Diets high in fibre and fermented foods (e.g., yoghurt,
kefir, kimchi, sauerkraut) promote a healthy gut microbiome, which in turn modulates
neurotransmitter production, immune function, and stress responses.

Blood glucose stability. High-glycemic foods with high content of simple
carbohydrates and added sugars are linked to rapid fluctuations in blood glucose and
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insulin levels, contributing to irritability, fatigue, and depressive symptoms. Complex
carbohydrates from whole grains and legumes provide mood stability.

Adequate micronutrient intake. Adequate magnesium, vitamin D, and B-group
vitamin intake is essential for stress regulation and emotional resilience. Deficiencies
in these nutrients are associated with increased vulnerability to mood disorders.

Functional ingredients and adaptogens. In 2025, there is growing interest in
functional foods enriched with adaptogens such as ashwagandha, Rhodiola, and
ginseng, as well as mood-supportive compounds like magnesium, vitamin D, and L-
theanine. These ingredients are associated with enhanced stress resilience, improved
concentration, and mood stabilisation. Their integration into restaurant offerings, such
as calming herbal beverages, presents new opportunities for innovation in mood-
focused menu design.

Avoidance of ultra-processed foods (UPFs). Recent studies have identified a
strong association between high UPF consumption and an increased risk of anxiety
disorders. Consumers are increasingly attentive to ingredient transparency and label
scrutiny. Restaurants can respond by eliminating artificial additives and using natural,
whole-food ingredients.

Restaurants have a unique opportunity to support public mental health by offering
mood-boosting menu options. Key recommendations for menu development include
prioritizing whole, minimally processed ingredients; using complex carbohydrates
such as quinoa, brown rice, oats, and amaranth; offering healthy fats from sources like
fatty fish, avocado, nuts, seeds, and cold-pressed vegetable oils; using lean proteins
such as free-range poultry, eggs, tofu, lentils, and legumes; emphasizing fermented
foods to support gut health; providing hydrating, low-sugar beverages such as herbal
teas and infused water; introducing functional menu items with adaptogens and mood-
supportive nutrients; avoiding ultra-processed foods and artificial additives;
emphasizing seasonal, locally sourced, and sustainable ingredients.

Integrating mood-boosting principles into restaurant menu planning offers a
strategic advantage in health-focused dining. Nutritionally balanced, mood-oriented
menu offerings can serve as a strategic approach to attracting wellness-focused guests
and improving overall customer satisfaction.
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