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TEXHOJIOI'TYHI OCOBJIMBOCTI TA ATPOTEXHIYHI
BUMOI'M BUPOLIIYBAHHI AYMEHIO

Kopuyak Mukosa Mukoj1anoBuy
K.T.H., JOLIEHT
3aksaj BUIIOi ocBIiTH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

SluMiHb € PaHHBOCTUTJIOI 3€PHOBOIO KYJIbTYypor 3 Bereramiero 60—110 mHiB.
BuxopucTtoByeThCs 11 KOpMiB, TUBOBApiHHA Ta MPOAOBOIbUMX Iiiei. [loginserses
Ha SpUil Ta 03UMUH, BUPOLIYETHCS Ha YOpHO3eMax. BpoxaitHicTh stumeHro csirae 50—
100+ 1/ra mpu BHUKOPHUCTAHHI SIKICHOTO HACIHHSA Ta JOTPMMAaHHI HPaBUIbHOL
TEXHOJIOT1i oro BUpomyBaHHs [1, 2].

lliocomoexa naciuns. llepen ciBOOIO HAaciHHS MNPOTPYIOIOTh TUMH CAMUMU
mpemnapaTamu, 0 # 03UMi y PeKOMEHJOBaHUX HOpMaXx.

Cigba. SluMiHb HEOOX1THO BUCIBAaTH OJpa3y MICJsl HACTAHHS (PI3MYHOI CTUIJIOCTI
rpyHTy. Ha nomsix 3 Bucokum arpo)oHOM HOpMa BUCIBY 4,5 MITH. IIT. CXOXKUX HACIHUH
Ha | ra, a Ha HelOCTaTHLO yA00peHux — 5,0—6,0 MuIH. mIT./Ta.

[1vBOBapHI COPTU BUCIBAIOTH TaKOK HOPMOIO 5,0-6,0 MIIH. IIT. CXOXKOT'O HACIHHSA
Ha 1 ra. ['mubuna 3aroprannsa HaciHHg 5—6 cMm. Ilpu ciBO1 ciBamkamMu 0OOB'SI3KOBO
MIPOBOJIUTHCSA MICIANOCIBHE IPUKOUYBaHHS TPYHTY [3].

3axucm nocigie 8i0 X80pob, wKIOHUKI@ I Oyp'anie. 3 METO OOMEKECHHS
IIKOJJOYMHHOCTI IIBEJACHKUX MYX, CMYTacTtoi XJ10HOi OJNIIIKH, XJIIOHUX I1'SIBUIIb,
MOMENHIIb TA HIIUX CIBOY CJIIJI IPOBOJUTH Y PaHHI TPaHUYHO CTHUCII CTpoku. Onpasy
MICJISE CXO1B (CXOAU TPETiM JUCTOK) MPOTU cMyTracToi xJ10Ho1 Omimku (30—50 ocobun
Ha 1 m?), mBeaceknux myx (30—50 ocobun Ha 100 moMaxiB caykoMm), XJiOHHMX I'SIBUIb
(1015 xykiB Ha 1 M?) pEKOMEHIYETCS 3AIHCHIOBATH OONIPUCKYBAHHS KPAHOBUX CMYT
3aBmmpiiku 10 100 m nmpenapatamu: bi-58, HoBum, 40% x.e. (1,0-1,2 n/ra); aerucom,
2,5% x.e. (0,2-0,25 n/ra); 3omoH0M, 35% k.e. 1,5 n/ra; kapate, 5 % x.e. (0,15-0,20
n/ra); cymi-ansdoto, 5 % k.e. (0,2 n/ra); ¢'ropi, 10% B.e. (0,07 n/ra); Bomaronom 500,
50 % x.e. (1,5 n/ra) [3].

[Ix010YMHHICTH X BUIB 3HAYHO 30UIBIIYETHCS TPU CyXii CIIEKOTHIN orodl. Y
¢da3l KylleHHS TMPOTH OJHOPIYHUX OJHOAOJIBHUX OYyp'sHIB TOCIBU SYMEHIO
obpoOsitorh  Oazarpanom — 2,0-4,0 n/ra, 2.4-J1 (ITimap 2,4-J1) — 0,6-0,8 n/ra,
nezopmonom — 0,8-1,4 m/ra Ta iH. Ha momsax, 3a0yp'sHeHUX OIHOPIYHUMH
IBOJOJBHUMU Oyp'ssHaMH, CTIMKUMU 10 TepOoiuuAiB rpynu 2,4-J1, Ta 6araropiyHUMHU
JIBOJIOJIbHUMU OYp'ssHaMU, 3aCTOCOBYIOThH Tpemnapatu: npima — 0,4-0,6 n/ra; 6GaHBen —
0,15-0,3 n/ra; rep6inan — 8,0-10,0 r/ra; rpancrap — 15 r/ra; rpoaui-yiastpa — 0,15—
0,20 kr/ra; mianen-cynep — 0,5-0,7 n/ra; knompania, napeH — 8,0-10,0 r/ra; nonTpen
—0,16-0,66 n/ra; miatyp — 0,12 r/ra Ta iH.

3a HagBHOCTI y (a3i KyIIeHHs B MOCiBaxX JBOX-TPHOX €K3EMILIAPIB Ha 1 M? Kioma
— IIKIAJIMBOI Yepenanky HeoOX1JHO MPOBECTH OOMPUCKYBAHHS TAKUMHU MTPENapaTaMH:
bi1-58 wnoswuii, 40 % k.e. — 1,5 a/ra abo #oro ananoru; peuuc 2,5% x.e — 0,25 n/ra;
kapare, 5% k.e — 0,15 n/ra; cymition 50% k.e — 0,6—1,0 n/ra; ¢'topi, 10% B.e — 0,07

9
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n/ra. Ilpu BupollyBaHHI SYMEHIO 3a IHTCHCHUBHHUMH TEXHOJIOTISIMHU, OCOOJIHBO
MIMBOBapPHUX COPTIB y (ha3l BUXOY B TPYOKY 3a HaSIBHOCTI JIMYMHOK XJIIOHUX IT'SIBULID
(0,5-1,0 ocobuHa Ha cTe0JI0) MPOBOJAATH OOMPHUCKYBAHHS KpaloOBHX CMYT abo
OCEPEJIKIB IHCEKTUIIMIaMHU, SIKI PEKOMEH0BaH1 MPOTH JKYKIiB-IT'sIBULIb Y TIEP10]1 CXO/11B
[3].

VYV ¢dazax BuUxoay B TPYyOKy Ta KOJIOCIHHS TOCIBH SUMEHIO OOMPHUCKYIOTH IS
3aXMCTY BiJl OOPOIIHUCTOI POCH IIPHU THTEHCUBHOCTI YPaXKE€HHS, YC1X BUIB ipxkKi — 1%
poCIvH, cenTopio3dy — 5%, TeIbMIHTOCTIOPIO3HUX TUISIMUCTOCTEH MPH IHTEHCHBHOCTI
ypaxkennst 1% omanm 3 Takux GyHrinuais: ansda-cynep 330 EC, k.e. — 0,4-0,5 n/ra;
apuep, 42,5 % x.e. — 1 n/ra; Gaitneron, 25 % 3.m — 0,5 kr/ra; aeposan k.e. — 0,5 n/ra;
6ammep, 25 % x.e — 0,5 n/ra; immakT, 25 % c.x — 0,5 n/ra; kopbemns, 75 % k.e. — 0,8-1,0
n/ra; pekc, 49,7 % x.e — 0,4-0,6 n/ra; paitaep, 40% k.e — 0,8—1,0 5n/ra; Tanro, 50% k.e
- 0,6-0,8 n/ra; Tint-npemiym, 37,5 % 3. — 0,33 kr/ra; cnopTtak, k.e. — 0,9 n/ra.

VY (a3l uBiTIHHA — MOYAaTOK (POPMYBAaHHS 3€pHA — IS 3aXUCTy MOCIBIB Bij
31akoBUX nomnenuup (15-25 ocobun Ha cTe0J10), a TAKOK JTUIYMHOK KJIOTA — HIKIITUBO1
yepemnamku (8—10 ex3.) mpoBosiTh oonpuckyBanus bi-58 nosum, 40 % x.e — 1,0-1,2
n/ra; aerucom, 2,5 % k.e — 0,25 n/ra; 3omonom, 35 % k.e — 1,5 n/ra; kaparte, 5 % k.e. —
0,15 n/ra; ¢'ropi, 10 % B. — 0,07 n/ra Ta iH.

36upanns  epooicaro. ITlomerni Ta 3acMiueHl Oyp'ssHaMU TIOCIBH 30HMparOTh
pO3AUTBHUM crioco0oM. CKOIITyBaHHS y BJIKU MOYMHAIOTH y (a3l BOCKOBOT CTUTIIOCTI
3epHa. 11100 Basiku 106pe MPOBITPIOBAIIUCS, CTEPHIO 3aJUIIAIOTh 3aBBUIIKK 13—15 cM.
[IpsiMe xomOaiiHyBaHHS 3I1MCHIOETHCS TMPHU TOBHIM CTHUIJIOCTI 3€pHA, KOJH MHOro
BOJIOTICTh CTaHOBUTH 14—17 % [3].

BucnoBku. OTxe, U1 IPaBUIBHOTO MPOBEACHHS TEXHOJIOTTYHUX OMNEpaliil nmpu
BHUPOIIYBAHHI SIYMEHIO MOTPIOHO YITKO AOTPUMYBATUCS arpOTEXHIYHUX BHUMOI Ta
BpPaxOBYBAaTH MOT0 OCOOJIMBOCTI K KyJIbTypH [4-14].
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CYUYACHI METOJIM ONTUMI3ALI{
EHEPTOCIHOKUBAHHS Y TENJIOEHEPTETHIII

Kanneesa Bipa BasepiiBHa
K.€.H., JIOLIEHT
Hamionanpauit yHiBepcutet «OiechbKa MOTITEXHIKA)

AHoTamisi: Y pobOTi  PO3MISIHYTO  CydYacHI ~ METOAM  ONTUMI3allii
C€HEPrOCIOKUBAaHHS Y  TEIUIOCHEPIeTHIl, CIOPSMOBAaHI  HAa  IJIBUIICHHS
eHeproe()eKTUBHOCTI CHCTEM TEIUIONOCTAaYaHHS Ta palliOHaJIbHe BUKOPUCTAHHS
MaJIMBHO-CHEPTEeTUYHUX pecypciB. [IpoaHanizoBaHO OCHOBHI HampsiMM ONTHUMI3AIlii,
cepell SIKUX BUKOPHUCTaHHS KOTE€HEpalllfHUX YCTaHOBOK, 3MEHILICHHS BTpAT TEIJIOBOL
€Heprii B TEIIOBUX Mepexkax, aBTOMAaTH3allis TEXHOJOTIYHUX MPOLECIB, yTHIII3aLls
BTOPUHHUX €HEPreTUYHHX PECYpCIB, IHTETpallis BIAHOBIIOBAHUX JKEpEN €Heprii Ta
ONTUMI3AIlIS PEXKUMIB CITOKUBaHHS Teruia. [TokazaHo, 1110 KOMIUIEKCHE BIPOBAJKEHHSI
CydyacHUX UM(POBUX TEXHOJOTIH, aBTOMAaTHU30BAaHUX CHCTEM KEpyBaHHS Ta
€HEProoIagHoro o0NiaHaHHs 3a0e3leuye 3HAauHe 3HUKEHHS BUTpAT NaiuBa WU
CJIEKTPOCHEPTii, MIABUIICHHS KOeQIllieHTa KOPUCHOI [ii TerI0eHePreTHYHUX
YCTaHOBOK, 3MEHIIIEHHS €KCIUTyaTallifHUX BUTPAT 1 CKOPOUYEHHSI HEraTUBHOTO BIUIMBY
Ha HaBKOJIUIIHE CEPEAOBUIIIE.

Kniwwuosi  cnosa: temnoeHepretuka, eHEproedeKTHBHICTh,  ONTUMI3AIiSL
€HEPrOCIIOKUBAHHS, KOTeHepailis, aBTOMATHU3aIIis, TETJI0B1 Mepexi,
eHepro30epeKeHHS.

EdexkTuBHE BHUKOPUCTAHHA MAJMBHO-€HEPI€TUYHUX PECYPCIB € OJHHM 13
HaWBAXJIMBILIKX 3aBJaHb Cy4acHOI TerioeHepreTuku. [locTiliHe 3pocTaHHs BapTOCTI
€HEProHOCiiB, HEOOX1HICTh CKOPOUYEHHS BUKHUIIB MAPHUKOBUX Ta3iB, MOCHJICHHS
€KOJIOTIYHUX BUMOT Ta MOTpeda y 3a0e3MneueHH] eHepreTHYHOI 0e3MeKN CTUMYITIOIOTh
BIIPOBA/DKEHHSI HOBHUX TEXHOJIOTIM onTUMIi3alii eHeprocnoxuBaHHsi. Oco0inBOi
aKTyaJIbHOCTI  IIl  NUTaHHA HaOyBalOThb JJII CHCTEM  LIEHTPali30BaHOIO
TEIUIONOCTaYaHHs, 3Ha4YHa YacTUHA SIKUX Oyja nmoOyaoBaHa KiJIbKa ACCSATUIITh TOMY
Ta XapaKTEePU3YEThCS BHUCOKUM piBHEM (PI3UYHOTO W MOPAIBHOTO 3HOIICHHS
oOnaaHaHHS.

CydacHa TemioeHEpreTMka AakTUBHO BIPOBAKy€e€ IU(GPOBI  TEXHOJOTI,
aBTOMATU30BaHI CHUCTEMH KEpYBaHHS, MaTeMaTH4YHE MOJIEIIOBAHHS Ta AJITOPUTMU
IITYYHOTO  IHTEJIEKTY, SKI  JO3BOJISIIOTH  ONTHUMI3yBaTh  PEXKUMU  POOOTH
TEMJIOEHEPreTUYHUX YCTAaHOBOK y pPEaJbHOMY uaci. BaKJIMBUM HampsiMOM € TaKOX
MOJIEpHI3allisl TEIUIOBUX MEPEXK, BIPOBAKCHHS KOTGHEpALIMHUX TEXHOJIOTIH,
BUKOPUCTAHHSA BTOPUHHUX €HEPreTUYHUX PECYPCIB 1 BITHOBIIOBAHUX JIKEPEN EHEPT1i.
KomruiekcHe 3acToCyBaHHS IIUX PIlIEHb CHOPUSIE MiIBUIIEHHIO €HEProe()eKTUBHOCTI,
3HUKEHHIO TUTOMUX BUTpAT MajivBa Ta 3a0e3MeYeHHI0 HaIHOCTI TEIJIONOCTayaHHS.
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MeTtoro poboTH € aHami3 CydyaCHUX METOJIB ONTHUMI3allil €HePrOCIOKUBAHHS Y
TEIJIOCHEPreTUIll, BUBHAYCHHS X OCHOBHHUX IepeBar, TEXHIYHUX OCOOJIMBOCTEH Ta
BIUIMBY Ha MiIBUIIEHHS €(peKTUBHOCTI (PYHKIIIOHYBAHHS CUCTEM TEIUIONOCTaYaHHs.

Po3srissHeMo OCHOBHI HaIlpsSIMM ONITUMI3AIlli:

Bukopucmanna xoeenepayii (CHP — Combined Heat and Power). Korenepartis
nependayae 0JlHOYACHE Ta BUCOKOC(EKTUBHE BUPOOHUIITBO €JIEKTPUYHOI M TEIIOBOI
€Heprii 3 €IMHOro MEePBUHHOTO JKEpesia MajivBa B MEXKax OJHOTO TEXHOJIOTTYHOTO
nukiry. Ha BimMiHY Bim po3AUTBHOTO TEHEpaliiHoro mporecy, Ae a0 60% eHeprii
najarBa MapHO BTPAYAETHCS Y TOBKULIS y BUIJISII CKUHOTO TEIUIa (HApUKIIAI, 4Yepes
rpaJvpHi Y4 BIAXITHI ra3u), KOreHepaliitHi yCTAaHOBKH yTUJII3YIOTh L0 TEIUIOTY IS
noTped MEeHTPaTi30BaHOTO OMAJIEHHS, TapSYOro BOJOMOCTauYaHHs a00 TEXHOJOTTIHUX
noTped manpueMcTB. 3a TaHuMu MixkHapogHOro eHepreTuyHoro areHrcrsa (IEA), e
7A€ 3MOTYy TIJBUILIUTH 3arajlbHUi KoeQIilleHT BUKOpUCTaHHS manuBa 3 35 - 40%
(xapakTepHUX ISl KJIACUYHUX KOHJCHCAIIMHUX eneKkTpocTaHiliin) g0 80 - 90%, o
poouts CHP  opnieto 3  HalleEKTHBHIMIMX  TEXHOJIOTIH  IMIJIBUIICHHS
eHeproe()eKTUBHOCTI CUCTEM TeIIonocTadyanss [1].

VY cydacHiil TENJOCHEepPreTUIll MOTEHIal KOreHepallii po3KpUBAEThCS uepes ii
1HTerpamiro 3 OakaMH-aKyMyJIITOpaMH TeIjla Ta I1HTEJEKTYyalbHUMHU CHUCTEMaMU
apromatuyHoro kepyBants (ACY TII). Lle no3Boisie «po3B'sa3aT» KOPCTKUM 3B'SI30K
MIDXK TE€HEPalli€l0 eIEKTPUKH Ta CIIOKUBAHHAM TEIJIa: yCTAaHOBKA MOJKE MPAIIOBaTH Ha
MaKCUMaJbHy MOTYXHICTh y TOJMHU IKOBUX I[IH HAa PUHKY EJIEKTPOEHEPrii,
HAKOMUYYIOYH HAJIUIIKOBE TEIJIO B aKyMYJIATOPAX, 1 BiJIaBaTH MOTO CIIOKUBAYaM 32
notpebu. Kpim TOro, cydacHi KoreHepauiiiHi MOJYJl BHUPIZHSIOTHCA BUCOKOIO
MaHEBPEHICTIO Ta MOXJIMBICTIO BUKOPHCTAHHS PI3HUX BHJIIB HaiuBa (IPHUPOJAHOIO
rasy, 6iorazy, 6ioMacu Ta BOJHEBUX CyMIIIEH), IO 3a0e3Meuy€e 3HUKEHHS MUTOMUX
BUTpAT NajauBa Ha 25 - 35% Ta cyTTeBe CKOpOUCHHS BUKUAIB ByTiiekucioro razy (CO,)
[2].

3menwenns empam menna 6 menjiosux mepexcax. TpaHCIIOPTYBaHHS TEIJIOHOCIS
Bl JDKEpena TeHepalli /0 KIHIEBOTO CIOXWBaya TPAAMIINHO € OJHUM 13
HaWBpA3JIMBIIIKUX €TaIlIB Y CUCTEMI TEIUIONOCTAYaHHS: Y 3aCTaplINX Mepekax BTpaTu
Teria Ta Hocist MOoXKyTh csaratu 20—30%. Onrumizarist 1[b0T0 IPOIeCy € KPUTHIHOIO
YMOBOIO 3a0€3IeUYeHHs] eHeproeeKTUBHOCTI, OCKUIbKM MiHIMI3allisl BTpaT TiJ] 4ac
TPAHCIIOPTYBaHHA  J03BOJIsIE  30€pertTd  BHPOOJIGHWI pecypc 1  3MEHIIUTH
HaBaHTa)XEHHs Ha KotenbH1 un TEILL.

st cyTTEBOrO CKOPOYEHHS BTpAT TEIJIOBOI €HEprii B CydyacHIW 1H)XKEHEpHIH
MPaKTHULIl 3aCTOCOBYETHCS KOMILJIEKC MaTepialbHO-TEXHIYHUX 1 HU(PPOBUX PIILICHb:

- 3aCTOCYBaHHS MOMNEPEIHBO 130JIbOBAHUX TPYOOIPOBOIiB: Bukopuctanusa Tpyo y
MOHOJIITHIN TiiHONoiypeTanoBiil (III1Y) 130s1ii 13 3aXMCHOIO MOJTIETUIEHOBOIO 200
OITMHKOBAHOIO 000JIOHKOIO JIa€ 3MOTy 3HU3UTH TerioBTpaTH 3 20—-30% n0 2—5%. Taki
KOHCTPYKIIii MalOTh TPUBAIHM TepMiH ekciutyaraiii (moHaa 30—50 pokiB) Ta CTIHKICTh
710 30BHIIIHBOI IPYHTOBOI KOPO3Ii.

- BIOPOBADKCHHS CHCTEM OINEPATUBHO-AUCTAHIIHHOTO KOHTpOJItO: I[HTerparis
CHeIiaJbHUX CHUTHAJIBHUX TMPOBIJHUKIB BCEPEAMHY TEIUIOI30JAIIMHOTO IIapy
JI03BOJISIE B PEKMMI peajbHOr0 4Yacy BiJICTEXKYBAaTH PIBEHb BOJIOTOCTI 130JIAII1 Ta
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aBTOMATUYHO (DIKCYBaTH BUTOKH TEIUIOHOCIS 3 TOYHICTIO O OJHOTO METpa IIe A0
MOSIBU MacCIITaOHUX MTOPUBIB.

- BUKOPHCTaHHsS CY4YaCHHUX 130JIAMIMHUX MaTepiamiB: s i3omamii 3anmaabHOT
apMaTypH, KOMIIEHCATOpiB Ta ()aCOHHUX YAaCTUH 3aCTOCOBYIOTHhCS BUCOKOE(EKTUBHI
Marepialid 13 HU3BKUM KO€(QillIEHTOM TEIUIONpoBiAHOCTI (0a3aibToBa BaTa 3
riapoGoOHUM MOKPUTTSM, CIIIHEHUN Kay4dyK, aeporejaeBl MaTH).

- nudpoBa AIarHOCTUKA Ta CBOEYACHUN PEMOHT: 3aCTOCYBaHHS TEIUIOBI31AHO1
aepo3lOMKH, aKyCTHUHUX TEUOIIyKayiB Ta IJIAHOBO-MOMEPEIKYBaIbHUX PEMOHTIB
JI03BOJISIE JIIKB1JOBYBAaTH MIKPOIIOIIKOXKEHHSI MEPEX Ha paHHIX cTaaiix [1].

3aBASKM KOMIUIEKCHOMY BITPOBQ/DKCHHIO IMX 3aXO/dIB HE JIUIIE MIHIMI3YIOTHCS
OpsiMi  TEIUIOBTpATH uepe3 CTIHKK TpyO, a W 3MEHIIYIOThCS TEepPEeBUTPATU
€JEKTPOEHEPrii Ha MUPKYJAIIAHI HACOCHM Ta BUTPATH XIMIYHO OUYMIIEHOL
M1JUKUBIIIOBAJILHOL BOJIH.

Asemomamu3zayis cucmem MenionoCmMayanHsl. Ha Cy4YaCHUX
teroenektporeHTpaiax (TEILl) 1 KoTenpHAX BHUKOPUCTOBYIOTH OaratopiBHEBI
aBTOMATU30BaHI CUCTEMU KepyBaHHs TexHoJoriuHuMu nporecamu (ACY TII). Bouu
HE JIMIIE PETyJIol0Th 0a30B1 MapaMeTpu (TeMIeparypy, TUCK, BUTPATH MajiuBa), a i
ONTUMI3YIOTh POOOTY BCHOT'O KOMILJIEKCY B PEXKHUMI peabHOIo 4acy.

KittouoBi eneMeHTH CyyacHO1 aBTOMaTH3allii:

- IOTOI03AJIE’)KHE aBTOMATHUYHE PeryroBaHHs: CUCTEMU KOPUTYIOTh TEMIIEPATYPy
TEIJIOHOCIE HA OCHOBI JIaTYMKIB 30BHIMIHBOTO TMOBITPS Ta KOPOTKOCTPOKOBHUX
METEOIPOTrHO31B, 3aM00Iraloun «IIepeTonam» Ta EKOHOMIISTYU PECypC;

- yactoTHe perymoBanss (UI1/ VFD): BctaHoBIeHHS 4aCTOTHUX IEPETBOPIOBAYiB
Ha MEpEeXEBl HACOCU Ta AYThOBI BEHTWJISITOPU JO3BOJISIE THYYKO 3MIHIOBATH iXHIO
MOTY>KHICTh 3aJIEKHO BIJI TIAPABIIYHOTO PEXKUMY, IO 3MEHIIYE CIOKUBAHHS
€JIEKTPOEHEePTii Ha BiacHi notpedu Ha 25-40%;

- SCADA-cucremu ta Tenemertpis: LleHTpanizoBane AUCHIETYEPChKE YIIPaBIIHHS
30upae nani 3 Tucsy natuukib (1oT), 1m0 103BoOJIsSIE MUTTEBO BUSIBJISITH BUTOKH, BUTOKH
THUCKY YU 3arpo3y TiApOyIapiB y TEIUIOBUX MEPEkKaX;

- MIPEIMKTUBHA aHAMITHKA Ta MTYy4HUH iHTENeKT (Al): AJIropuTMu MammHHOTO
HAaBUaHHS aHANI3YIOTh I1HEPIINHICTH Oy/iBeNb, CHOXHUBYI 3BUYKH Ta Tpadiku
HABAHTAXKEHb, OINTHUMI3YIOUM PEXKHUM CIHATIOBAHHS TMajuBa Ta POOOTY TEIJIOBUX
aKyMyJISITOPIB Ha JEKIJIbKa J110 Hanepe;

- JlarHocthka 3a (akTUYHUM craHoM: Jlatuumku BiOpalii, TeMiepaTypu
MIJIIIUAIHAKIB Ta aHaI3aTOpu JAUMOBUX Ta3iB JIO3BOJISIIOTH IMPOTHO3YBATH 3HOC
oOnagHaHHS i MPOBOAUTH TOYKOBE 00CITYrOBYBaHHS 10 BUHUKHEHHS aBapii [3].

Bukopucmanns émopunHux eHepeemuyHux pecypcig. Y TEII0CHEPTreTUIll IUPOKO
3aCTOCOBYIOTBH: YTHJII3allif0 TEIUIOTH TUMOBHX Ta3iB; BUKOPHUCTAHHS MPOMHKCIOBOTO
CKMJIHOTO TeIjla; TEIJIOBI HACOCH; aKyMYJISITOpU TeIioBOi eHeprii. Lle mo3Boiise
MOBTOPHO BHWKOPHUCTOBYBATH CHEPrilo, sIKa paHilie BTpadamacs, 1 3MEHIIUTH
CIIO’KWBAHHS MIEPBUHHOIO TajuBa [3].

Iumeepayiss  ionoGnI06aHUX  Odicepenl  eHepeii. Y  CydaCHUX  CHCTEMax
[EHTPATI30BAaHOTO TEIUIONOCTAYaHHS Je[alli YacTillle BUKOPUCTOBYIOTH: COHSYHI
TEIUIOB1 YCTaHOBKH; F€OTEPMAaIIbHY €HEprito; 010Macy; BEJIMKI TETJIOBI HACOCH; CKUHE
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TEIJI0O TPOMUCIIOBUX MANPUEMCTB 1 mara-nieHTpiB [3]. 3a ominkamu IEA, Taka
IHTerpallis MiIBUIINYE €HEProeEeKTUBHICTh CHUCTEM TEIJIONOCTauYaHHS Ta 3MEHIIYE
3aJICKHICTD Bl BUKOITHOIO maiauBa [1].

Onmumizayis cnodcusants ma oucnemuepusayii. BcTaHOBICHHS 1HIUBITyaIbHUX
teruioBux MyHKTIB (ITII) 3 morogHum peryatoBaHHSM:

- ABTOMaTHYHE KOPUTYBAaHHS TEMIIEPATYPH TEIUIOHOCIS, IO MOJAETHCS B OYIIBIIIO,
3aJIEKHO BIJl TEMIIEpAaTypu 30BHIIIHBOTO TMOBITPS, IO BHUKIIOYAE TMEperpiBaHHA
MPUMIIIEHb.

- Axymynsis teruioBoi eneprii (Thermal Energy Storage — TES): Bukopucranns
0akiB-aKyMyJISITOpPIB TeIJia Ja€ 3MOTY HAaKOMUYyBaTH TEIUJIOBY €HEPril0 B TOJWHU
MIHIMaJIbHOTO CIOXXUBAHHS a00 HU3BbKUX Tapu(iB HA €JIEKTPOEHEPTito 1 BiaBaTH ii
1T Yac MIKOBUX HABAHTAKEHb.

- Hudposi cucremun ACY TII ta SCADA: BukopuctaHHsi aBTOMAaTH30BAHHX
CUCTEM YNPABIIHHSI Ta aJrOPUTMIB ONTHUMI3alli pexumy podbotn (Ha Oa3l
MareMmatuyHoro mojentoBanHss MILP — Mixed-Integer Linear Programming) mis
OTEepaTUBHOI MiHIMI3allli BUTPAT MajuBa MpH 3MIHHOMY TpadiKy HaBaHTaXeHb [1].

Bucnosok

OnTuMizallisi €HEpProcroKMBAHHS Y TEIUIOGHEPTETUIl JOCITa€ThCs MUISIXOM
MOJIepHI3aIlli ~ OOJiaJlHaHHS,  BOPOBAPKEHHA  KOTEHepallii,  aBTOMaTH3allii
TEXHOJIOTIYHUX TMPOIIECIB, CKOPOYECHHS BTpAT y TEIUIOBUX MeEpexax, yTuii3amii
BTOPUHHOI TEIJIOTH Ta BUKOPUCTAHHS BIJHOBIIOBAHMX JKepen eHeprii. CyKymHICTb
LMX 3ax0JlIB 3a0e3leuye 3MEHIIEHHS BUTpaT MNalliuBa, IIJBUILIEHHS €(QEKTUBHOCTI
BUPOOHUIITBA TEIIOBOI €HEPTii Ta CKOPOUEHHS HETaTUBHOTO BIUIMBY Ha JTOBKLJIIS.

OTxe, KOMIUIEKCHA MOJIEpHI3allisl TEMIOEHEPTETUYHUX CUCTEM 13 BUKOPUCTAHHSIM
CyYaCHHUX TEXHOJOIrHA ONTUMI3allil €HEProcroKWBaHHSI € HEOOXIJAHOK YMOBOIO
M1JIBUIIICHHS iX €KOHOMIYHOI €(PEKTUBHOCTI, HAAIHHOCTI Ta €KOJOT1YHOCTI. Peanizaris
3a3HAUYEHUX 3aXOJIB CIPUATHME CKOPOUYEHHIO CIIOKHBAHHS IMOJIMBHO-CHEPTETHUHUX
pecypciB, 3MEHIIEHHIO BHUKHIIB TApHUKOBUX Ta3iB, IIJIBHIINCHHIO EHEPreTHYHOT
Oe3neKku JepxaBu Ta 3a0€3MEUECHHIO CTAJIOTO PO3BUTKY TEIUIOCHEPIeTHKH B YMOBAX
CyYaCHUX €KOHOMIYHHMX Ta €KOJIOTT1YHUX BUKIIHKIB.
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It is known that many heterocyclic compounds, even relatively simple ones, are
difficult to obtain, significantly limiting their scope of application. Therefore, the
search for new regioselective heterocyclizations based on readily available reagents is
highly relevant. Various amidoalkylating agents, in particular those obtained from
Schiff bases according to the general scheme, are among such promising reagents:

\ R'COCI N
/C:N_R > C - N - COR1
R = Ar, Het am
cl R

The preparation of reagents according to this scheme is only briefly mentioned in
the literature [1-3].

The use of such amidoalkylating reagents obtained from cage ketones would allow
the preparation of nitrogen heterocycles by a new method, often yielding uniquely high

yields [4].
The aim of this study is to attempt the synthesis of N-(3-(adamantan-1-yl)-4-oxo-
1,2,3,4-tetrahydroisoquinolin-1-yl)-N-cyclohexylacetamide using 1-

adamantylglycine as a synthon to prepare the amidoalkylating reagent.

The physiological activity of cage hydrocarbon derivatives, primarily adamantane
derivatives, has been extensively studied. Some of them are already used as
pharmaceuticals. The activity of these compounds is due to the pronounced lipophilic
nature of the compact hydrocarbon fragment, as well as, probably, the abiogenic origin
of most of these compounds [5, 6].

Below is the diagram according to which the synthesis was carried out:
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Cl
CH,COCl |
CH;-CHO + H,;N-Ph CH;-CH=N-Ph CH;-CH-N-Ph
(1) H3CLO (2)
Et;N
Ad-CH-COOCH,
Ad NH,
o) 1) HCI
i D S0C, Ad-CH-COOCH
H3C/< 3) E3N o 3
N _ NH
HyC—( |
CH,;-CH-N-Ph
o)

o

(3)

(4)

General synthesis procedure.

1) N-ethylidene anion (I1). Mix equimolar amounts of acetaldehyde and aniline in
toluene. Boil with a Dean-Stark trap until the calculated amount of water is absorbed.

2) N-phenyl-N-1-chloroethene acetamide (2). Add an equimolar amount of
chloroacetate to the residue and leave at room temperature for 24 hours.

3) N-(I-N-acetaminophenethene)adamantylglycine methanoate (3). Add
equimolar amounts of 1-adamantylglycine methyl ester, prepared by the standard
method by dropping SOCI2 into a methanol solution of 1-adamantylglycine, and
triethylamine. Boil for 3 hours. Filter off the precipitated triethylamine hydrochloride.
The solvent is removed in vacuo. Yield 96% (methanol).

4) 1-Acetyl-4-(adamantan-1-yl)-2-methyl-3,4-dihydro-1H-benzo[d][1,3]diazepin-
5(2H)-one (4). A minimum amount of concentrated hydrochloric acid is added to a
solution of product (3) in methanol and the mixture is left at room temperature
overnight. The solution is made alkaline with a methanolic solution of NaOH. The
solvent is removed in vacuo. Dry benzene is added and the mixture is again evaporated
to a small volume. SOCI2 is added with a molar excess of 10%. The mixture is left at
room temperature overnight. The solvent and excess SOCI2 are removed in vacuo. Dry
toluene and an equimolar amount of Et3N are added. The mixture is refluxed for 8
hours. The solvent is removed in vacuo. The residue is crystallized from ethanol. Yield
93%.

The structure of compound (4), (5) was confirmed based on 'H and 3C NMR, IR
and mass spectra.
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INPAKTUYHA TA OCBITHA NIHHICTD I'BPUIHOT'O
HIAXOAY PARETO-NASH-MPC JUIA NIAI'OTOBKH
3JI0BYBAYIB BUIIIOI OCBITH JIO IPOEKTYBAHHSI
POBACTHUX ABTOHOMHUX CUCTEM

Kpecrt'aninos I. O.,

acmipaHT Kadeapu KOMIT IOTEPHUX HAYK

JlepaBHUM YHIBEpCUTET 1HPOPMAIIITHO-KOMYHIKAI[IHTHIX TEXHOJIOT1H,
03110 Kwuis, Ykpaina

Kartkos 10. 1.,

I.T.H., JOLIEHT, Tpodecop Kadenpu KOMIT IOTEPHUX HAYK

Jlep:xaBHUI YHIBEpCUTET 1HPOPMALIHHO-KOMYHIKALIHUX TEXHOJIOT1M,
03110 Kwuis, Ykpaina

AKTyaJbHICTBh NPO0JIeMHU. Y Te3aX PO3IIIAIA€ThCA 3aBJAAHHS IHTETrpalli HayKu Ta
OCBITH 111010 BITPOBAKEHHS T10puiHOro miaxoay Pareto—-Nash—MPC s miaroroBku
3100yBaviB BUIOI OCBITH JO MPOEKTYBaHHS poOacCTHUX aBTOHOMHUX cucteM. Llei
HiAX1J CUHEPreTUYHO IO€JHYE TPU METOJOJIOTIYHI KOMIIOHEHTU JUJIsl BUPIIIECHHS
CKJIQJHUX ONTUMI3alliHuX 3axa4y [1, 2]: MOAenbHUN NPOTHOCTHUYHUN KOHTPOJIb
(Model Predictive Control, MPC); piBnoBary Hema (Nash Equilibrium); Ilapero-
ontumizaiiro (Pareto Optimality).

BnpoBajpkeHHS IOTO MIAXOAY 3yMOBJIEHE HAcTymHUM. ChOroAHI MIATOTOBKA
(axiBLIB TEXHIYHHUX CIEUIATBHOCTEN y c@epli aBTOHOMHHMX CHUCTEM YIPaBJIHHS
CTUKAETbCA 3 PO3PUBOM MIXK TPAJUUIAHUM BIJOKPEMIJICHHMM BHUKIAJAHHAM Teopii
KEepyBaHHs, TEOPIi Irop Ta METO/1B MAIIMHHOTO HABYAHHSI 1 pEAIbHUMU 1H)KEHEPHUMHU
3amayaMu. IcHye Oarato 3aBliaHb, € MOKE€ BUKOPHUCTOBYBATHUCS TIOpUIHUN MIAX1]
Pareto—Nash—MPC. 3 ornsiny Ha NpakTU4YHY Ta OCBITHIO LIIHHICTH HOTO BHUBYEHHS
MOCTAa€ aKTyalbHE 3aBJAaHHS MIATOTOBKH 3100yBaylB BUIIOI OCBITH O MPOEKTYBAHHS
pOOACTHUX aBTOHOMHUX CHUCTEM.

Tomy meTa Te3 — OOIpyHTYBAaTH MPAKTUYHY IIHHICTh 3aCTOCYBaHHS T1OPUIHOTO
nigxoay Pareto—Nash—MPC ta mo1iiapHICTh HOTO BKJIIOUCHHS 10 OCBITHHO-HAYKOBO1
MITOTOBKH MAariCTpPiB 1 aCMiPaHTIB, K1 MPOEKTYIOTh pOOACTHI aBTOHOMHI CUCTEMHU, Ha
npukiaal Smart Buildings, mo cayryioTh 0a30BHUM NpPaKTUYHUM KEHCOM IS
JEMOHCTpaIlii 3araabHOT KOHIICTIIII.

AHaJi3 OCTaHHIX J0CJaiAkeHb. AHaJi3 Cy4yacHOI CBITOBOi HAayKOBO-TEXHIYHOI
JiTepaTypu B Tally3l aBTOMATHUYHOIO KEpPyBaHHS, IUTYYHOTO IHTEJEKTYy Ta
Ki0ep(i13UYHMX CUCTEM CBIIYUTH MPO HASBHICTH CUCTEMHOI METOJJUYHOI CYTIEPEYHOCTI
MDK TPaJUIIMHUMU MIAXOJaMH JIO KEpyBaHHS AaBTOHOMHUMH OO'€KTaMH Ta
3pOCTalOYMMHU BUMOTaMU J0 iXHbOT pOOACTHOCTI, alallTUBHOCTI 1 epekTuBHOCTI. J{J1s
PO3B'sI3aHHS II€T CYNIEPEYHOCTI BUHUKAE TOCTPa 00'€KTUBHA HEOOX1IHICTh CTBOPEHHS
Ta BOpOBa/pKeHHs TiOpuaHoro miaxony Pareto—Nash—MPC, skuii cuHepreTu4aHo
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o0'eqnye Tpu PyHmaMmeHTanpHI MatematuaHi nmapagurmu: Model Predictive Control
(MPC); Teopito irop (Nash Equilibrium); 6aratokpurepiansny [lapeTo-ontumizaiiito
(Pareto Optimality). HeoOXinHICTb BOPOBAKEHHS I[HOrO TIOPUAHOIO sijapa
MIATBEPKYETHCS KPUTUYHUM aHAII30M TPHOX OCHOBHHUX MPOOJEMHUX HAMPSAMIB Y
CydJacHii HayIll Ta OCBITI:

1.Heobxionicmvs nooonanus o00YUCTIOBANbHUX 0OMediceHb ma KACKAOHUX
KOH@hnikmie y ckiaoHux cucmemax. KimacudHi eHTpani30BaHi CUCTEMH ITPOTHO3HOTO
KepyBaHHS JEMOHCTPYIOTh BUCOKY €(DEKTHUBHICTh Y JCTCPMIHOBAHMX yMOBaX, MPOTE
3a3HAIOTh OOYHMCIIOBAJIBHOTO KOJArcy Mpd MacmTaOyBaHHI Ha MYJIbTHAreHTHI
exocuctemu (Smart Grid, Smart City, poi aponiB). SIx 3a3HavaroTh aBTOpu [3],
pPO3OUTTS CKJIAIHOI CHCTEMHU Ha PO3MOAUICHI MIJCUCTEMHU YCyBae OOYHMCIIIOBANIbHI
«BY3bKI1 MICIIS1», IPOTE CTBOPIOE PU3UK HEY3TOJKEHOCTI J1i areHTiB.

2.HeoOxionicme eapanmyeanus pobacmnHocmi ma asmoMamuyHo20 HOULYKY
komnpomicy (Pareto—Nash Layer). Tpaguuiiini miaxoad 10 0araTOKpUTEPIaIbHOTO
KEepyBaHHS 3a3BUYail 3BOJSITH JCKIJIbKA IIJIEH 10 OJHIET CKAISPHOI QYHKIT HUITXOM
3acTocyBaHHA (PiKCOBaHMX BaroBux koedimieHtiB. Jocmimkenss [4, 5] 10BOASATH, IO
BUKOPUCTAaHHS KOHIIETIII BifCTeXeHHs imeanbHoi Touku [lapero (Utopia-tracking
MPC) no3BoJisie 3HaXOAUTH ONTUMAJIBLHUN KOMIIPOMIC Y TUHAMIYHOMY CEpPEOBHIIIL.
[Ipami [6, 7] miaTBepKytOTh, 10 (GopmyBaHHs piBHOBaru [lapeto—Hemia Bijacitoe
CBIIOMO  HeeekTuBHI  (JOMIHOBaHI1)  pilleHHs, 3abe3neuyroun  pobOacTHE
(YHKIIOHYBaHHA CUCTEMH IPU CTOXACTUYHHMX 30YpEHHSAX. AHAJOr4yHO, pOOOTH Y
chepl poOOTOTEXHIKM Ta BIJHOBIIOBAHOI €HEPreTHKU [8, 9] MIAKpPECHIoTbh, IO
noegHaHHs pobactHux nudepeniianpaux irop Ta MPC mosxe Oyt oJlHUM 13 3aCO01B
MIJBUIIICHHST OE3MEeKHM 3a YMOBH, IO MOJIEJb, OOMEXKEHHS, OLIIHIOBaHHS CTaHy Ta
aQNTOPUTM PO3B’SI3aHHS 3aJJOBOJILHAIOTH (DOPMATBbHUM yMOBaM KOPEKTHOCTI U
CTIAKOCTI.

3.Heobxionicme mpancgopmayii oceimHb020 npoyecy ma MidcOUCYUniiHapHoi
nio2omoeéxu. 3 OCBITHBOT TOUKH 30pY MIATOTOBKA 37100yBayiB BUIIO1 OCBITH (MaricTpis
Ta acHipaHTIB) CTUKAEThCS 3 MpoOsieMamu (PparMeHTapHOCTI BUKIaJaHHs. Teopis
aBTOMATUYHOTO KEpyBaHHs, Teopis irop Ta mamwuHHe HaBuaHHs (Reinforcement
Learning) BUKIATalOThCS SIK OKpPEM1 AUCIUIUTIHY, IO YHEMOXKIIUBIIIOE (POPMYBaHHS
HAaBUUYOK MTPOEKTYBAHHS CKJIAIHUX K10ep(i3UUHUX CUCTEM. AHaJI3 Cy4aCHUX OCBITHIX
porpam i1 HaBYaJIbHUX KYPCiB IPOBITHUX CBITOBUX IIEHTPIB — 30KpeMa Kypcy 3 MPC
Bia [10] Ta Kypcy 3 Teopii irop y CUCTEMHOMY KepyBaHHI BiJl [11] — BKa3zye Ha 4iTKHiA
TPEH[ 0 1HTETpallil [UX ramy3ei.

AHani3 cy4acHMX AOCTIIPKeHb CBIAYMTH NPO HASBHICTH OKPEMHUX PO3BHUHEHHX
miaxoaiB 1o multiobjective MPC, game-theoretic coordination ta Pareto-ontumi3zartii.
Ha 1iif ocHOBI B po0OOTI PO3MISIAAETHCS KOHLENTyallbHA IHTErpallis 3a3HA4eHUX
KOMIIOHEHTIB y €IMHY HaBYaJIbHO-TIPUKIIAIHY apxiTektypy Pareto—Nash—-MPC s
3a/1ay KOOPAUHAII aBTOHOMHHUX MYJbTHAr€HTHUX cCHCTeM. Ha BifMiHY BiJ OKpeMOro
BUKOPUCTAHHSA 3a3HAYCHUX METOJIB, 3alpOTIOHOBAHA KOHIICMINiS aKIICHTYE Ha
MOCJIIJIOBHOMY 3B'SI3KY: (pOpMyBaHHS OaraTOKpUTEPiaibHOI MHOKHHH KOMITPOMICIB
$\rightarrow$ irpoBa koopaunaris arernris $\rightarrow$ MPC-peanizartist kepyro4oro
piIICHHS.

21



COMPUTER SCIENCE
INTEGRATION OF SCIENCE AND EDUCATION: EXPERIENCE, REALITIES, AND
PERSPECTIVES

BukJiax ocHOBHOro MaTepiany

PoGacTHi aBTOHOMHI cUCTeMH (BiJ1 aHTJL. ¥0bust — MIITHUMN, CTIAKHUM, HAIAHIN ) —
IIe IHTEJIEKTyalbHI TEXHIYHI a00 MporpaMHi CHCTEMH, SKI 37aTHI CaMOCTIMHO
BUKOHYBAaTH IIOCTaBJICH1 3aBJaHHSA Ta MpH I[bOMY 30epiratv Mpaie3gaTHICTh 1
CTIWKICTh (p0OOACTHICTH) B YMOBaX HEBU3HAYEHOCTI, 30BHIIIHIX 30ypeHb, HEMOBHOL
iHpopmMmariii a6o 300iB. PobacTHa aBTOHOMHA CHCTeMa «BMI€ TpUMaTH yaap» 1
KOPEKTHO pearye Ha HerepeaoaqyBaHi 3MiHM 30BHIITHBOTO CEPEAOBUIIA UM BHY TPIIIIHI
HEMOoJaJAKU. Y KOHTEKCTI IIi€el poOOTH poOaCTHICTh PO3TISAAETHCA SIK 3IaTHICTD
30epiratu NPUIHATHUIA piBeHb (YHKIIOHYBAaHHS 32 HEBU3HAUEHOCTI MapaMmeTpiB Ta
30BHIIIHIX 30ypeHb 32 YMOBH, IO BiJIMTOBITHI OOMEKEHHS Ta MHOXXHHA JIOITyCTHMHUX
30ypeHb 3a7aHi B MOCTAaHOBIII 3a/1a41 KEPyBaHHSI.

OcHoBHa 1i7esi 3acTocyBaHHsA TriOpuaHoro miaxoxy Pareto—Nash—-MPC nns
po0acTHUX aBTOHOMHHMX CHCTEM IMOJSTa€ y CTBOPEHHI 0araropiBHEBOIO KOHTYpPY
KEepYBaHHs ISl CKJIQJHUX aBTOHOMHHMX MYJIBTHAT€HTHHX CHCTEM (HAMPHUKIAA, POIB
IpOHIB, TpyH poOoTiB, Smart Grid 4 CUCTEM «PO3yMHOTO OYIUHKY»), IKa JTO3BOJISIE
30epiraT poOacTHICTh Ta €(EeKTUBHICTh (DYHKI[IOHYBAaHHS B YMOBaX CTOXACTHYHOI
HEBU3HAYCHOCTI, 30BHINIHIX 30ypeHb 1 HAsABHOCTI KOHQIIKTHUX IUIEH Yy pPI3HHUX
areHTiB. ['16punnumii migxia Pareto—-Nash—MPC mMoxHa po3yMITH SIK TOETHAHHS TPHOX
11ei:

Pareto-ontumizaitis ¢GopMye MHOXKUHY HEJOMIHOBAHHX PIlllEHb, CEpEeJ SIKUX
MOAAJIbIIE MPABUIIO BUOOPY BU3HAYAE KOHKPETHUN KOMITPOMIC MK KOH(JIIKTYIOUUMH
KpUTEPISIMU;

Nash — BpaxoBYIOTbCSI IHTEPECH KIUIBKOX HE3AJIEKHUX YYACHHUKIB/areHTiB,
KOKEH 3 IKMX ONTUMI3Y€ BIACHY LILJIb;

MPC — pitieHHs TpuitMa€eThCsl TOCIIAOBHO: Ha KOXKHOMY KPOIIll POTHO3YEThCS
MaiOyTHS MOBEIIHKA CHUCTEMH, ONTHMAJbHE KepyBaHHS 3HAXOAUTHCS HA TOPH3OHTI
MPOTHO3Y, MiCIIsl YOTO BUKOHYETHCS JIUIIIE TIEPIITNI KPOK 1 pO3PaXyHOK TOBTOPIOETHCS.

OcHOBHA mMpHUYMHA 3aCcTOCYyBaHHs TiOpuaHoro miaxomy Pareto—Nash—-MPC
MOJISITa€ B TOMY, 10 TPAAMIIIIHI TMAXOAM 3a3BUYai a00 pO3TIISAAI0Th KOKEH CJIEMEHT
CUCTEMHU 130JIbOBaHO, a00 ONTHUMI3YIOTH JIMIIE€ OJWH TJIO0ATBHUN KPUTEPI.
[Nopumnuit migxin o0'enHye miepeBard TpboX (yHIAMEHTAIBHUX KOHIICMINN Y
CUHEPTeTUYHY apXiTekTypy. s TOSICHEHHS PO3TJSHEMO CYTHICTh T1OPHIHOTO
nigxony Pareto-Nash—-MPC ©Ha mnpuknaal CTBOpPEHHs CHUCTEMH aJIallTUBHOTO
YIpaBIiHHS areHTaMH B aBTOHOMHHUX cucTemax tuiy Smart Home/Smart City.

VY 3anpomnoHoBaHiii apxitekTypi piBHoBara Hema Tta Ilapero-onTuMalibHICTB
PO3TIISAAIOTHCS SIK B3aEMOJIONIOBHIOBANIBHI, aJie HE €KBIBaJIeHTHI KpuTtepii. PiBHOBara
Hema xapaktepusye cTpaTeriuHy Y3rOJ/UKEHICTh A1 areHTiB 3 ypaxXyBaHHSM IXHIX
IHAUBIYyaIbHUX ILUIbOBUX (QYHKIINA, Toml sik Ilapero-aHami3 BU3HAYa€ MHOXKHUHY
HEJJOMIHOBaHUX KOMIPOMICHUX pimieHb. OTxe, oTpuMaHHsS MHOXuHU [lapeto-
HEJOMIHOBAaHUX pIlIEHb Ta YMOB CTpAaTEeriyHOi Y3roJKEHOCTI came Mo co0l He
BHU3HAYAE €IMHOTO Kepyrouoro pimeHHs. OctaTounuid BUOIp Mae 3A1HMCHIOBATHCS 32
JIOTIOMOTOI0  JTOJIATKOBOTO MEXaHI3My MPUUHATTA pIlIeHh — Hanpukiana, Nash
bargaining,  3amaHoi  (QyHKIIT  comiambHOTO  JA00OpOOYTY,  CKamspu3arii
OararokpuTepiasibHOI (PyHKIIIT 200 0OMEKEeHb Ha TOMYCTUMUMA PIBEHb KOMGOPTY.
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Bimomo, mo cydacHi aBToHOMHI cuctemMu Smart Home/Smart City — 1e
EHEePreTUYH1 MIKpOMEPEXK1, KJIaCTePH «PO3YMHHX OYJIMHKIBY, TPAHCIIOPTHI, 0€3MEKOBI
Ta OCBITJIIOBAJIbHI MiJICUCTEMH, SIKI PO3TISIAIOTHCS K MYJIBTHAT€HTHI €KOCUCTEMHU.
Ixni mizcucremu (KIiMaT-KOHTPOJIb, €HEPro3oepexkeHHs, Oe3neKa, OCBITIEHH) MAIOTh
YaCTKOBO CYIEPEUWIMBI JIOKAJIbHI Il Ta (YHKIIOHYIOTh B YMOBaX CTOXaCTHYHOT
HEBU3HAYCHOCTI 30BHIIIHHOTO CEpPEJIOBUINA (3MiHA MOTOJW, TapudiB, MOBEAIHKH
KOpHCTyBauiB). JIokajbHa ONITUMI3AIlIS OKPEMHUX areHTIB HE TapaHTy€e ONTUMAaIbHOCTI
(GYHKIIIOHYBaHHS CHCTEMH B IUJIOMY: CyNepewiMBI Kepyloui BIUIMBH 3/aTHI
MepepocTaTd B KacKagHy CHCTEMHY JecTaOum3alriito — TaK 3BaHl «yparadu
KoH(DITIKTIB» (conflict storming), K1 TpaaUIIiHI 1€papXidHI METOMM YIIPABIIHHS HE
3MaTHI BUABIATH W PO3B'A3yBaTM B peajlbHOMY 4Yaci uepe3 IrHOpPyBaHHs
MyJIbTHAreHTHOI mpupoau o0'ekta. CTaTHYHI TEOPETUKO-ITPOBI  MOJEIl HE
BpPaxOBYIOTh ITOBHOIO MIPOIO YaCOBY IMHAMIKY KEPOBAHOTO 00'€KTa, TO1 K TUHAMIYHI
Ta audepeHilianbHl Irpu BXXe 3a0€3MeuyloTh BIANOBIIHUM MaTeMaTUYHUM arapar.
3anponoHoBaHa apxiTekrypa posrisgae MPC gk MexaHI3M NMpakTHYHOI peai3arii
MOCJI1IOBHOTO TIPUIHSATTS PIllIEHb Y AMHAMIYHOMY CEPEIOBHUIIT.

Jl71st po3B'si3aHHs 3a3HAYEHOI MPOOJIEMHU MPONOHYETHCS TOpuHUi miaxia Pareto—
Nash—-MPC, mio iHTerpye Tpu B3a€EMOJIONOBHIOBAIbHI MAapajurMu: MPOTHO3HE
yOpaBiiHHS Ha OCHOBI Mojen MPC, TeopeTuko-irpoBy KOOPAMHAIID HAa OCHOBI
piBHOBaru Hema (BKIIIOUHO 3 amapaTtoM MOTEHIIIWHUX 1rop) Ta 6araToOKpUTEpialibHy
[TapeTo-onTumizaiiito. Bin nepegdadae BOpoBaKEHHS pO3yMHOI CUCTEMHU KEPYBaHHS,
7Ie¢ MHOYKHHA aBTOHOMHHX TIPOTPAMHHUX MOJYJIB y3TO/DKEHO Ta TWHAMIYHO MPHUHMAE
pILIEHHS ISl TOCSATHEHHS 0ajaHCy MIXK KOM(OPTOM MEMIKAHIIB, EKOHOMIEID KOIITIB
Ta e()EeKTUBHUM BUKOPHUCTAHHSIM €HEprii.

IIpaktuuna uidnicts miaxoxy Pareto—-Nash—-MPC. IlpakTtuyHa UiHHICTb
MIIXO0y MOJSATae y BUPIIIEHH] TPhOX B3a€MOMOB’ I3aHUX 1HKEHEPHUX 3a]1ay:

1. Ilonepeooicennsi «ypacauie Koughaikmiey. JIjisi TONEPENHBOTO BUSIBJICHHS
KOH(DJIIKTHUX HANpsIMiB 3MIHU KEPYIOUMX 3MIHHHX MOKE€ BUKOPUCTOBYBATHCS aHaJi3
IPaJIlEHTIB JOKAIBHUX (YHKIIM BUTPAT areHTIB. SIKIIO HampsiM 3MEHIICHHS (QYHKITIT
BUTPAT OJTHOTO areHTa OJHOYACHO MPU3BOIUTH JI0 3POCTAHHS (PYHKIIIT BUTpAT 1HIIIOTO
areHTa, BIIMOBIJHA TMapa KPUTEPIiB KIACU(]PIKYEThCS SK TMOTEHIIHHO KOH(DIIKTHA.
Takuii aHaM3 BUKOPUCTOBYETHCA SIK €BPUCTUYHHUIN MeXaH13M (OopMyBaHHS MHOKHWHU
KOMITPOMICHUX pIIIEHb, a He sIK (hopMasibHa rapaHTIis 3aro0iranHs nectadimizaiii.

2. Pobacmne repyeannsa. JInsi CTOXaCTUYHOrO BapiaHTa MIAXOAY MIHIMIZY€EThCS
OUIKyBaHa BapTiCTh, III0 3MEHIILIYE CEPEAH] BUTPATH 3a 33J1aHO1 MoJiesi 30ypeHb. Lle He
€ TapaHTi€l0 pOOACTHOCTI y HAWTIPIIOMY BUMNAJAKY; TaKy TapaHTII0 MOKHA 3asBIISATU
JUIIE MICAS BBEICHHS MHOXHHHU JIONMYCTUMUX 30ypeHb 1 JOBEICHHS BIIMOBIIHUX
BJIACTUBOCTEHN poOacTHOI ab0 chance-constrained MPC-n10CTaHOBKH.

3. Enepeoegpexmusnuii komnpomic. Inrerpartis irpoBoi joriku Hemra ta [Tapeto-
miapy B koHTyp MPC nae 3mory copmyBaT MHOXHHY HEJOMIHOBAHUX PIILLEHb, 3
AKO1 Kepyroda Jisi OOMpaeThCs BIAMOBIAHO 10 BU3HAYEHOTO TMPABWIIA TPUUHSTTS
pIIICHb.

AHanoriyHa CHUTyaIlisl CIOCTepiraeThcs B Oaratbox ramys3sax. [lpuknaam
JOIUTBHOCTI BUKOpHUCTaHHs Ti0puaHoro miaxoxy Pareto—Nash—MPC nist ctBopeHHs
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CUCTCMHU aAallITUBHOI'O yr[paBJ'IiHHH arCcCHTaMM B aBTOHOMHHX CHCTEMAaX HABCIACHO B

tabmui 1.

["amy3p

Eneprernyni

cucrtemu / Smart
Grid

Enextpomo06imi
Ta 3apsaHl
CTaHI]

TpancnopTHi
CUCTEMU

ABTOHOMHI
aBTOMOOLT1

Pob6oTorexnika /
MYJIbTHAreHTHI
poboTtu

[TIpomucnose
BUPOOHUIITBO

Bopomnocrauanas

Taoaunsa 1

[ToTenmiiini chepu 3acrocyBanusi Pareto-Nash—-MPC

YyacHuku / kputepii

CnoxmBaui,
BUPOOHUKH,
HaKOMYyBaYi;
BapTICTh, CTA01JIBHICTD,
BUKHIU

Bnacauku EV,
oneparop MEpexi;
MIBUIKICTH
3apsKaHHS, IiHa,
HaBaHTAXKCHHS Ha
MEpEexKY

ABTOMOO1TI,
cBiTIO(OpH,

oriepaTopu JIOpir; 4ac
MOI3IKH, 3aTOpH,
BUTPATU NAJIIBHOTO

Kimpka ~ aBTOHOMHHUX
MAIlIVH; Oe3meka,
HIBUIKICTh, KOMPOPT

Po6oTtn, 110
BUKOHYIOTb  CIIUJIbHE
3aBJIaHHS; Yyac, CHEePris,
Oe3rmeka

Bepcratu, BupoOHUYI
JIHII, I IPO3ILITH;
IPOAYKTUBHICTbD,
eHepris, coo61BapTICTh

Hacocu, pesepByapu,
CITO)KMBaYl;
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Ak npaitoe Pareto—-Nash—MPC

MPC  nporHo3ye  momut i
reHeparlio, Nash BpPaxoBYy€
lHTepecHu  yyacHWKIB,  Pareto

3HAXOJIUTh KOMIIPOMIC MDXK I[IHOIO
Ta HAIIHAHICTIO

Koxxen aBTOMOOLIL Ma€e BIAcHY

I1Tb, a MPC PO3MOILIIsIE
HNOTYXHICTh y  4aci; Pareto-
KOMIIDOMIC ~ 3MEHIIYE  IIIKOBE
HABAHTAKEHHS

MPC mporuno3ye mnotoku, Nash
MOJIENIIOE  TOBEJIHKY YYaCHHKIB
pyXy, Pareto 3abe3mneuye
KOMITPOMIC MK 1HJAMBIAYaTbHUM 1
3arajJbHUM YacoOM pyXy

Kosxna manmHa ontumMi3ye BlacHY
TpaekTopito, Nash  BpaxoBye
B3a€EMO/IiI0, MPC KOpUTYE
TPAEKTOPIIO B peaIbHOMY Yacl

Nash-po3noain BU3HAYae
IHAUBITyalbHl 11i poOoTiB, Pareto
— kommpomic, MPC — nunamiune
KOPUT'YBaHHS MApUIPYTY

MPC Kepye BUPOOHUYHUMHU
pexKuMaMu, a Pareto—Nash
po3mnojlige OOMEXEeHI pecypcu
MIXK KOHKYPYIOUHMH

BUPOOHUYMMU MPOLIECAMHU

MPC  nporHo3ye  CHOXHBaHHS
BoAu, Nash BpaxoBye pi3HI 30HHU
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["any3s VYyacHuku / kpurtepii Sk npairoe Pareto-Nash—-MPC
CHeproBUTpaTH, THUCK,  MEpexi, Pareto OanmaHcye
HaATIWHICTD €HEeProCTlOXXKUBAaHHI Ta  SKICTh
TIOCTaYaHHSI

JIpoHU CTpaTeTiyHO PO3MOISIOThH
30HU, a MPC IIOCTIMHO
nepeOyaoBye MapIIpyTH 3
ypaxyBaHHSM HOBUX JTaHUX

besmimorHi Kineka gpoHiB; dHac
JTabHI MOJIBOTY, eHepris,
amapaty (IpOHM) = TOKPHUTTS TEPUTOPIi

Nash onucye KOHKYypEeHII0 MIX

Exonomika ta [TigmpuemcTBa/miAPO31a :
OABITIHEHS Un IpH6VTOK. Dmsnk. | ALCHTAMH, Pareto — xommpowmic
YIp » MIPHOYTOK, P > Mk nokasaukamu, MPC mo3Bounsie
pecypcamu pecypcu

BpPaxoOBYBaTH 3MIHM PUHKY B 4acl

Opennapi, HVAC- MPC nporHo3ye temneparypy,

Knimaruune cUcCTeMa, ormeparop = Nash BpaxoBye pi3HI MoOakaHHS

KepyBaHHS OyiBIIL; koMpopT,  KopuctyBauiB, Pareto 3HaX0aUTH

OyIIBIIIMU €JIEKTPOEHEPT s, KOMIIpOMIC MK KOM(pOpTOM 1
BapTICTh CIIOKMBAaHHSIM

OcBitHa ninHicTh miaxoay Pareto—Nash—MPC. OcBITHS IIIHHICTD MIAXOMY JJIs
MiTOTOBKHM MariCTPiB Ta aCMIPAHTIB TEXHIYHUX CHEIIaTbHOCTEH PO3KPUBAETHCS Yepes
TPU KOMIIETEHTHICHI €(hEeKTH:

1. @opmyeanna cucmemnozo mucieHHs — 37100yBad HaBUAEThCS CIpUIMAaTH
00'ekTH, K1 € aHamoriyHuMu A0 cucrteM Smart City, HE SIK CyKyIHICTh 130JIbOBaHUX
PEryJSATOPIB, a K IUIICHY CTOXaCTUYHY MYJIbTHAI€HTHY €KOCHUCTEMY.

2. DopmysarHs npakmuyHux Hasu4ok inmezpayii MPC 3 memooamu MauuHHo20
Hag4yaHHs SIK TIEPCIIEKTUBHOTO HAMpsSMYy TMOAAIBIIOTO0 PO3BUTKY 3alpOIIOHOBAHOI
apXITEKTYpH.

3. Iliocomoexka 00 po38'a3aHHA peanvHux I[HIHCeHepHUX 3a0ay KOOpAWHAIlIL
PO3MOJIIEHUX ABTOHOMHHMX OO0'€KTIB, aHAJIOTIYHUX THUIIOBUM BHMOTaM CY4YaCHHUX
npoekTiB Smart City Ta Smart Grid.

Takum uwmHoMm, TiOpuaHe siapo Pareto—Nash—-MPC dopmye koHuentyanbHy
METOJIOJIOTIYHY apXIiTeKTypy ISl MPOEKTYBAHHS Ta HaBUYAHHS MPUHITUIIIB KePyBaHHS
poOacTHUMH aBTOHOMHHMMH CHUCTEMaMH, a WOTO BKJIIOYEHHS 10 3MICTY AUCIUILTIH
MaricTepCchbKOi Ta acmipaHTChKOI MIATOTOBKU peaji3y€e MPUHIUIT IHTETpallii HayKu i
HAaBUaHHS, TIEPETBOPIOIOYM  pe3yibTaT  JUCEPTAIlIHHOTO  JIOCTIKCHHS 3
BY3bKOCIIEI1a1130BAHOT0 HAYKOBOT'O MPOJIYKTY Ha BIATBOPIOBAHHUM OCBITHIM pecypc
JUTSI IPOEKTYBaHHS poOAaCTHUX aBTOHOMHMX cucteM Smart City.

BnpoBagxennss riopuanoro miaxoay Pareto—Nash—MPC. BnpoBamxeHHs
riopugnoro migxony Pareto—Nash—MPC y HaBuanbHi mporpamMu 3akiiajiB BHUIIOL
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OCBITH Ta KypCH MiABHUINEHHS KBami(ikaiii € CKIaAHUM, aje BKpail aKTyaJbHUM
3aBJaHHSAM, OCKUIbKHM 1€l HampsiM nepeOyBae Ha CTUKY TEOPETUYHOI KiOEpHETHKH,
TEOpii 1rop, CHUCTEMHOIO aHali3y, MAIIMHHOTO HAaBYaHHA Ta aBTOMATUYHOIO
KepyBaHHs. JIJIs YCIIIIHOTO 1HTErpyBaHHS IIOTO TIJIXOMy B OCBITHIM IIpoliec
HEOOX11HO:

1. Onosnenna mixcoucyuniinapnozo HaeuanbHo2o naauy. OCKUIBKH TIIX1A
o0'eqHye nekinbka (QyHIaMEHTaIbHUX Tany3ei, CTYJEHTU MOBUHHI MATHU MOTY>KHY
0a30By miaAroToBKy. [loTpeOye BKItOUCHHS a00 MOCUIICHHS TaKUX AUCITUILTIH:

1 Teopis onmumizayii ma baecamokpumepianeohuti ananiz: onanyBanus [lapero-
omtuMmizamii, mooymoBu Ilapero-ppoHTYy, MeTOmIB cKajsgpu3aiii Ta BaroBUX
KOeQIII€HTIB.

IIpuknaona meopis izop: BUBYEHHS] HEKOOIIEPATUBHUX 1rOP, MOIIYKY PIBHOBaru
Hema, noTeHUIaNbHUX 1TOP Ta aHAJI3Y MI)KAr€HTHUX KOH(IIIKTIB.

Teopis aeémomamuunoco KepysauHs: TANOOKE BUBUEHHS CHUCTEM 13 KOB3HUM
ropuszonToM (Model Predictive Control — MPC), oriHIOBaHHs CTaHiB Ta poOaCTHOTO
KepyBaHHS B YMOBaxX HEBU3HAUEHOCTI.

LImyunuii inmenexm ma MawuHHe Ha84aHHs: BUBYCHHS aJTOPUTMIB HaBUaHHS
3 migkpirwieHHsM (Reinforcement Learning), HelipoMepexeBUX ONEPaTOPIB MOTITHKA
Ta aJJaTUBHOTO TPAJIIEHTHOTO CITYCKY.

2. Jlabopamopno-npakmuuna 6aza ma npozpamue 3abde3neuenns. Teopis 0e3
MPaKTUKU B 11K ranysi € HeehekTuBHOW. HeoOxi/lHa HasIBHICTh BIAMOBITHOTO CTEKY
IHCTPYMEHTAJIbHUX 3aC001B:

llpocpamne 3abe3neuennss Oas MOOenO8aHHsA: BUKOPUCTAHHS CEpPEIOBUII
Python  (6i6mioreku  PyTorch, Ray/RLIlib, OpenAl Gym, CVXPY),
MATLAB/Simulink (Mmomgym Model Predictive Control Toolbox, Optimization
Toolbox, Game Theory Toolbox).

Cumynayiuni  naamgopmu:  CTBOPEHHS  BIpTyaJbHHUX  TOJITOHIB  JJIst
BUMPOOYBaHHS JITOPUTMIB (HanmpuKia, CUMYJISITOPH  POIB JIPOHIB
AirSim/ROS/Gazebo, cumMynaTopu eHEproMepex 9u «PO3yMHHUX OYJIUHKIBY).

Obuucniosanbhi nomysjcHocmi: NOCTYN CTYIACHTIB 70 rpadpidHUX MPOIECOPiB
(GPU) abo xmapHHX OOYMCITIOBAIILHUX PECYPCIB ISl TPEHYBaHHS HEUPOMEPEIKEBUX
MPC-consepis.

3. Memoouune 3a6e3neueHHs ma HACKPI3HE NPOEKMYBAHHA:

Ilompebye po3pobrenHsi HOBUX NIOPYYHUKIE MA MeMOOUYHUX BKA3IBOK:
CTBOPCHHSI HaBYAJLHUX MaTepiajiB, IO OMUCYIOTh KOHIENTyaJIbHY METOJIOJIOTIUHY
apxitektypy Pareto—Nash—MPC nmyis npoexkTyBaHHS Ta HaBUYaHHS MPUHITUIIIB
KepyBaHHS pOOaCTHUMH aBTOHOMHUMH CHCTEMaMH.

Ipaxmuuni nabopamopni Keticu: po3po0OKa HACKPI3HUX MPAKTUYHHUX 3aBIAHb
(mampukian: «Po3pobka kouTposiepa Pareto—Nash—MPC st poro npoHiB B yMOBax
CWIBHOTO BITPY» abo «YmpaBiiHHA eHeprocnoxkuBaHHsM Smart Home 3
KOH()JIIKTHUMU areHTaMm»).

1 Kypcoei ma ounnomui npoekmu: opieHTaIlisl CTYyACHTCHKUX pOOIT HA BUPIIICHHS
peanbHUX MPUKIATHUX 3a7a4 POOACTHOTO KepyBaHHS MYJIbTHATGHTHUMH CUCTEMaMH.
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4. Iliosuwenna Keanighikauii 6uK1a0aubK020 CK1a0Y:

Cmaosicysanus ma niosuwjents Keanigixayii: BUKIaaadl MOBUHHI BOJIOJITH HE
JUIIe KIIACMYHOIO TEOpi€r0 KepyBaHHs, a M cydyacHuMu metogamu ML/RL Ta Teopii
irop.

3anyuenna R&D-¢haxisyie: 3amydeHHST HAyKOBIIB Ta 1HXKEHEpIB 13
BHCOKOTEXHOJIOTIYHUX raiy3el (IpoHu, poOoToTexHika, eHepreTuka, Smart City) as
IIPOBEJICHHSI CIICIIKYPCIB Ta MaiCTep-KIIacCiB.

5. Inmezpauia 3 peansHumu iHOycCmpianbHUMU Ma HAYKOGUMU Kelcamu:

1 Cnisnpaya 3 IT ma High-Tech xomnawisimu: BUKOPUCTaHHS peajJbHUX
JCTIEpCOHANII30BaHUX JlaHUX (TelIeMeTpiss MPHUCTPOiB, HUQPPOBI ABIWHUKK) AJIs
BUPIIIEHHS MTPOOJIeM KaCKaHUX KOH(MIIKTIB Ta 30ypeHb.

Yuacmv y nayxogo-oocnionux npoekmax (R&D): 3amydeHHsI CTYJICHTIB Ta
acmipaHTIB 10 TPAHTOBUX a00 MPUKIIATHUX HAYKOBO-IOCIIITHUX MMPOEKTIB 13 PO3POOKH
aBTOHOMHUX Ta pOOACTHUX CHUCTEM.

Otxe, BrapoBakeHHs TiOpuaHoro minxony Pareto—Nash-MPC y naBuanHs
BHUMarae He MPOCTO JOJaBaHHS HOBOi TEMH, a CUCTEMHOI TpaHcdopmallii OCBITHbOI
nporpaMu — BiJl (yHIAMEHTAIbHOI MAaTeMAaTHYHO! MIJATOTOBKH JO CTBOPEHHS
MOTY>KHOT JTabopaTOpHOi 0a3u JUIsi CUMYJISIIT Ta pO3pOOKU aJanTUBHUX POOACTHUX
CHUCTEM.

OOrosopeHHs pe3y/ibTaTIB

BnpoBamxkenns riopunHoro miaxoxy Pareto—Nash—-MPC B ocBiTHiM mpouec
peani3ye npuHuun Project-Based Learning (PBL) Ta Hanae 3q00yBayam:

CUCTEMHE MUCJECHHS: 3JaTHICTh 0auuTH O0'€KT KepyBaHHA K OaraTOpiBHEBY
MYJIbTUAT€HTHY €KOCUCTEMY;

MpaKTUYHI HAaBUYKH pPOOOTHM 13 CY4YaCHUM CTEKOM IHCTpyMeHTiB: Python
(PyTorch, Ray/RLIlib, CVXPY), MATLAB/Simulink (MPC Toolbox), cumynsitopamu
ROS/Gazebo;

JIOCB1J] PO3B'A3aHHS MPUKIATHUX 33J1a4y: MIATOTOBKA JI0 PO3POOKH pOOACTHUX
aBToHOMHHX cucteMm nisi Smart City, Smart Grid, Ge3miJIOTHOTO TpPaHCIOPTY Ta
Ingyctpii 4.0.

3 TOYKHM 30py MIATOTOBKHU (haxiBIliB, BIPOBAHKEHHS JAHOTO MIIXOY J03BOJISE
M0J10J1aTH (PparMeHTApHICTh BUKJIAJAaHHS TEOpii KEpyBaHHS, MAIIMHHOTO HaBYaHHS Ta
teopii irop. CTyIeHTH OTPUMYIOTh HAaBUUKHU MPOeKTyBaHHs cydyacHux Cyber-Physical
Systems (CPS) ta Multi-Agent Systems (MAS), 1110 BiioBiAa€ aKTyaJlbHUM BUMOTaM
punky npaii High-Tech ingyctpii Ta R&D.

Hayxkoeuii énecok podb0OTH TOJIATAE HE Y BBEICHHI HOBUX OKpeMux meTtoiB MPC,
Teopii irop abo OararokpurepiaiabHOi onTHMi3alii, a y (GopMyBaHHI IHTETPOBAHOI
KOHLeNnTyanbHOoi apxitektypu Pareto—Nash—-MPC, y skiil 0OararokpurepianbHa
ONTHUMI3allisi BHU3HAYAE MHOXHHY HEJIOMIHOBAHHMX PIllIeHb, TEOPETUKO-1TPOBUIA
KOMITOHEHT 3a0e3reuye KOOpJWHAINI0 1HTepeciB aBTOHOMHUX areHtiB, a MPC
peali3ye MOCIIJOBHE KEpyBaHHS 3 ypaxyBaHHSIM JMHAMIKH Ta OOMEXEHb 00'€KTa.
OxpeMuM pe3yibTaToM € TpaHchopMallis i€l apXITEKTypH B HABYAIbHUM KEHC s
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MOiATOTOBKM  MAricTpiB  Ta  acHipaHTiB /0 MPOEKTyBaHHS  KiOep(i3zuyHUX
MYJIbTHar€HTHUX CUCTEM

BucHoBok

JloBeieHO aKTyaJIbHICTh Ta JOILUIBHICTh 1HTETpallii ridpuaHoro mijaxoay Pareto—
Nash—MPC B HaykoBHil Ta OCBITHIH TIpOIIEC MIJATOTOBKH 3700yBaviB BHUIIOI OCBITH.
INopuauzamis tppox metonmonorid (Model Predictive Control, piBHoBara Hema Ta
[Tapero-onTumizanis) 3abe3nedye po3B'sI3aHHS CKIAJHUX MYJIbTHAr€HTHHX 3ajad
KEepyBaHHs B yMOBaX CTOXaCTUYHOI HEBU3HAYEHOCTI, CTBOPIOIOYH MEXaH13M PaHHBOTO
BUSBIICHHS Ta KOOpAMHALIl TMOTEHIIMHO KOHQIIKTHUX Kepyl4HX pilleHb 1
nepeyMOBH IS TTABUILIEHHS po0acTHOCTI (PyHKIIIOHYBaHHS aBTOHOMHHUX CHCTEM 32
YMOBHU BUKOPUCTAHHS BIIMOBIIHOT MOJIEJIl HEBU3HAYEHOCTI, 0OOMEKEHb Ta MPOLIETYPH
pobacTtHO1 abo chance-constrained MPC.

OCBITHS LIHHICTh MIAXOMy MOJsArae y (opmyBaHHI B 3400yBayiB CHUCTEMHOIO
MDKIUCIUTUTIHAPHOTO MUCIIEHHS, HABUYOK TMOETHAHHS JCTEPMIHOBAHUX MOJENEH 3
agantuBHuMHU anroputmamu III/RL, a Takok TOTOBHOCTI 10 PO3B'SA3aHHS CKIIATHUX
1HKEHEpHUX 3a/1a4 y ranmy3ax Smart City, Smart Grid, poOOTOTEXHIKH Ta O€3MIIOTHUX
KoMIUieKkciB. CHCTEeMHE BIIPOBAKEHHSI MIAXOAY BUMAarae MoJiepHizailii HaBYaIbHUX
MJ1aHIB (BKJIIOUEHHS NUCIMILIIH 3 0araToOKpUTEepiaibHOT ONTUMI3allli Ta Teopii irop),
OHOBJIEHHA JnabopaTopHoi 6a3u (Simulink, Python, ROS, Gazebo) Ta mocuiieHHs
R&D-cniBnpaiii 3 BUCOKOTEXHOJIOTTYHUM CEKTOPOM.

JMexmapanis LI

[Ipn migroroBul MartepiaiiB JJIsl UUMX T€3 aBTOPHU 3MIMCHIOBAIM 301p Ta aHai3
1H(opMalIii 3a 10MOMOTror METOAUKH KaCKaJHOTO MYJIbTHAareHTHOTO ()peiMBOPKY Ha
OCHOBI1 aHCAMOJTI0 MPOBITHUX KOMEPLIMHUX Ta BIAKPUTUX MOBHUX MOJENEH (30kpema
OpenAl GPT, Anthropic Claude, Google Gemini, XAl Grok, Mistral Le Chat, Meta
LLaMA, Alibaba Qwen ta DeepSeek). Meroauka nepeadavana MaxopuTapHe Kpoc-
MOJICJIbHE TOJIOCYBAaHHS, aHANITUYHY JIET1IpaTaIliio TeKCTy Ta aBTomaru3oBany API-
Bayijamito Oiomiorpadgiuyaux mnocuianb (uepe3 6Oa3zu CrossRef Ta Scopus) s
YCyHEHHS TajIolMHAaIlNi 1 3a0e3MeUeHHs] BUCOKOI SKOCTI JaHUX Iepe]l OCTATOYHUM
EKCIIEPTHUM aHaJi30M aBTOPOM. YCl 3reHepoBaHl pe3yJbTaTh OyJIu KPUTUYHO
MepeBipeHi, MPOTECTOBaHI Ta 3aTBEpKEHI aBTOpaMH. BiAMOBIHAIBbHICTH 3a 3MICT
MOKJIaJIa€ThCsl HA aBTOPIB.
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PO3POBKA METOJIOJIOT'TI OBPOBKHU
TETEPOTEHHUX JJAHUX B IHOOPMALIHHUX
CUCTEMAX CIIEHIAJIBHOTI'O ITPU3HAYEHHA

Tpoubko Oaekcanap OnekcaHaApOBUY

KaHAMJIAT TEXHIYHUX HAYK, JTOICHT

HavYabHUK Kadenpu iHPopMaIiitHIX CUCTEM Ta TEXHOJIOT1H

BiiicbkoBOro IHCTUTYTY TE€JIEKOMYHIKaIlii Ta iHpopmartuzaiii imeHi ['epoiB Kpyt

Hparmok FOais IOpiiBHa
cTapiuii Bukianay kadenpu iHhopMaIiiHuX CUCTEM Ta TEXHOJIOT1H
BiiickkoBOro IHCTUTYTY TeJIEKOMYHiKallii Ta iHpopmaTu3zaiii imeHi ['epoiB KpyT

IlnexoBa 'anHa AHaToOJIiIIBHA

KaHAUAaT TEXHIYHUX HAYK, JTOLICHT

3aBiayroda kadeapu KOMI IOTEPHUX HAYK 1 1HHOpMAIIHHUX CUCTEM
XapKiBCHKOT'0 HAITIOHAIBHOTO aBTOMOO1IEHO-0POKHBOTO YHIBEPCUTETY

Iporac Hagis MuxaijiBHa

KaHJIUJIAT CUILCHKOTOCTIONAPCHKUX HAYK, TOIIEHT
JOLIEHT Kadeapu 1HPOpMaILIHUX CUCTEM 1 TEXHOJIOT1H
[TonTaBChKOTO JAEP>KaBHOTO arpapHOTO YHIBEPCUTETY

Iumanskuii Anapin Bosoaumuposuy

JIOKTOP TEXHIYHUX HAYK, CTAPIIHKI JOCIITHUK

npodecop kadenpu KOMIT IOTEPHUX HAYK 1 IHPOPMALIITHUX CUCTEM
XapKiBCHKOT'0 HAITIOHATBHOTO aBTOMOO1JIEHO-0POKHBOTO YHIBEPCUTETY

Indopmariitai cuctemu (IC) crnenialbHOrO MPU3HAYEHHSI € OCHOBOIO CYYaCHHMX
CUCTEM Ta KOMIUIEKCIB O30pO€HHSI Ta BIMCHKOBOI TEXHIKM, a TaKOX OCHOBHUM
IHCTPYMEHTOM [JIsl IPUUHATTS BIANOBIIHUX YHOPABIIHCHKUX PIIIEHb MOCATOBUMU
ocobamu pizHux piBHIB [1, 2]. Hapasi IC cneuianbHOro npusHavyeHHs (3a JOCBIIOM
POCIIChKO-YKPATHCHKOI BIHHM) aKTUBHO 3aCTOCOBYIOTHCA JJI BUPIIICHHS HACTYITHUX
3aBaaHb [3, 4]: 30ip, oOpoOka Ta y3arajbHEHHS JaHUX TAKTHUYHOI Ta OMEpPaTUBHOI
00CTaHOBOK; 30epiraHHsl TE€TEPOTeHHUX JIaHUX, 10 MUPKYIOITh B IC cremnianbHOTO
MpPU3HAYEHHS Ta 1H.

[Ipore, emmipuuamii mocBif excruryaramii [C cremiaJbHOTO TpPU3HAYEHHS 32
OCTaHHE NECATHIITTA BKAa3ye€ Ha Te, M0 3aJUIIAIOTHCS MOBHICTIO HE BHPIINICHUMU
HacTymnHi mpo6iemHi mutanHs [1-13]: Bucoka o0urciIOBaIbHA CKIAAHICT ICHYIOUNX
MIIX0MiB 3 00poOKHu reTeporeHHnx gaHux B IC cremianbHOTO MPU3HAYCHHS; HU3bKa
JIOCTOBIPHICTh 00pOOKM TreTeporeHHux AaHux B IC cremiaibHOTO MpU3HAYCHHS IS
KPUTUYHUX BUAIB TpadiKy B YMOBAaX BIUIMBY JECTPYKTHMBHUX (PAKTOPIB; CKIATHICTh

30



COMPUTER SCIENCE
INTEGRATION OF SCIENCE AND EDUCATION: EXPERIENCE, REALITIES, AND
PERSPECTIVES

OJTHO3HAYHO1 IHTEpHpeTaiii TEeTePOTeHHHMX JaHWuX, 10 upKymooTs B IC
CHEIIaJbHOTO MPHU3HAYEHHS; HMU3bKA JKUBYUYICTh MPOrPAaMHOIO Ta amapaTHOTO
3a0e3neueHHs cydacHux [C chemiaJibHOrO TpU3HAYEHHS; HEAOCTAaTHIA CTYIIHb
y3rojmkeHocTi i enemeHTiB IC  cremiaabHOTO MpHW3HAYEHHS MpU  0OpoOIT
reTepOreHHUX JaHUX Ta 1H.

BpaxoByroun BHIIEBUKIAJCHE, OJHUM 3 BapiaHTIB MiABUIIECHHS €(EKTUBHOCTI
¢ynkuionyBanHga [C cnemiagpHOTO MPU3HAYEHHS € IIJBUILEHHA €(QEKTUBHOCTI
00poOKM TeTepOreHHUX TaHUX Ha BCIX eTamax ix oOpoOKH.

Y ngaHoMy JOCHIDKCHHS PO3TIASHYTO THTAHHAX BHOOPY ONTHMAJIBHHX
YOPaBIiHCHKUX PIlIEHb MpoiiecoM 00poOku rereporeHHux naHux B IC cneniaabHOTO
MPU3HAYCHHSA Y pa3i, KOJU YIpPaBIiHHSA 1l OCHOBHUMU MiJCUCTEMaMHU 31HCHIOETHCS 3
€MHOTO LEHTPY YyHOpaBiIiHHA (LIEHTpasli3oBaHuil pexuMm (QyHkiionyBanus IC) B
JETepMIHOBAaHUX YMOBax.

PosrinsitHemMo onuMH 13 HalOWbml €()EeKTUBHUX METO/AIB BHPIIICHHSA 3aBJaHb
ONTUMAJIBHOTO YTMPAaBIIHHS MPOIECOM OOpPOOKH TETEPOreHHUX JaHUX 3 BUILHUM
MpaBUM KiHIIEM. 3arajibHa cXxema JaHOT0 METOJIy CTOCOBHO JIOCHII)KYBaHOTO 3aB/IaHHS
CKJIaJIA€ThCS 3 HACTYITHOI MOCT1TOBHOCTI J1H:

Mis 1. 3amaHHg JOMYCTUMOTO YIPABIIHHSA MPOLECOM OOpPOOKH TeTepOreHHUX

JTaHUX U, (t),Vt € (7’0,7}.],[[0, (t) eM .
is 2. InTerpyBaHHs 13 MOYaTKOBUMH YMOBaMHU EO (56(75 )) <0 .B pe3yabTaTi
IHTErpyBaHHs OTPUMaHO (a30BY TPAEKTOPIS X, (t) Vte (TB,T J .

Mis 3. InrerpyBaHHst BiI MOMeHTYy 4acy f=7, no MomeHty dvacy f=1, 3

a(ai - 'x<i,d> (Tf ))2
ox

<i,d>

IIOYaTKOBUMH YMOBAMH BHUAY:

Vo (Tf):% ,i=1,...,7, (1)

ne (1) e yMoBH TpaHCBEpPCAJIbHOCTI B 3aBJIaHHI ONTHMAJIbLHOTO YIIPABIIHHS 3
BUIBHUM TIPaBUM KiHIIeM. B pe3ynbpTaTi iHTerpyBaHHs CTalOTh BiIOMUMH (YHKIIIT Yacy

l//<i,d> 1 l//<i,d> (TZ) ) N
iz 4. 3naX0pKeHHs yIpaBIIIHHS ﬁ(r) (t) IIPU YMOBI:

ne r=1,3... — Homep iTepartii.

B Kko’keH MOMEHT yacy BHUPILIYIOThCS 3aBJaHHS MaTeMaTUYHOTO MPOTrpaMyBaHHs,
[0 TMPEACTAaBISAIOTh COOOI0 OKpeMi KOMIIOHEHTH (ckiamoBi) (yHkuii [MaminbToHa
(3aBepueHHs nepioi itepatii (» = 1)). IloTim, SIKIITO BUKOHYIOTHCSI YMOBH:

I I8 <, 3)
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Hﬁ(r) (t) - ﬁ(r—l) (I)H 2 &, 4)

e &,,&, — 3az[aHi KOHCTAHTH, 11O BU3HAYAKOTH TO‘IHiCTB BHUKOHAHHS YMOB 3 4
1 2 ’ s ’

ok

TO Ha Tepmild iTepamii OTPUMAHO EKCTpEMalbHE YIIPABIIHHS u(r)(t):ﬁ(r) (t) i

Vi (7]) ) Skio 3a3HaueHi YMOBU HE BUKOHYIOTBCS, TO 3MIMCHIOETHCS MEPeXia 10 i

3. VYV 3aranpHOMY BHUIAJKYy (MoAenb M) BeIMYMHA KPOKY MPOLEAYPH UYUCEIBHOTO
iHTerpyBanHs audepeHmianbHux piBHAHDb (1), (2) oOupaeTscsi 3 MipKyBaHb
JOMyCTUMOTO  PIBHS ~ ampoKCHMalii JaHUX PIBHSIHb 3BHYAHHO-PI3HUIIEBUMHU
CIIBBIAHOIIEHHSMH 1 BIIMOBITHAX MEX CIPABEIIUBOCTI IPUHIIUITY MAKCUMYMY.

Metoa BupileHHs 3aBJAaHHA BHOOPY ONTUMAJBHHUX YIPABIIHCHKHUX pillieHb
3 00pPOOKHU reTeporeHHUX JAHUX B IeTePMiHOBAHMX YMOBaX.

Po3rissHeMO 3MICT 3alpolOHOBAHOTO METOAY JJIsi BHUNAAKY BUKOPHCTaHHS
MoJieNiell ympaBiiHHS omnepamisiMa M _ . Ta Mojaeneidl MpPOTrpaMHOTO YIPaBIiHHS

nonomMikauMH onepaitismu M _ . Ilpu peasnizariii 3aniporoHOBaHOTO METOY MOPST 3

OCHOBHUM 3aBJIaHHSIM YIIpaBliHHA (TO3HAUYMMO [ ) pO3IIISIAaeThCcsl pernakcoBaHE
3aBAaHHs BHOOpPY ONTUMAJIbHUX YINPABIIHCHKUX PIlIEHb 3 OOPOOKM IeTEepOreHHUX
naHux (mo3HauumMo P ), B sKOMy 3HATO OOMEXEHHS, IOB’s3aHI 3 BUMOTAMH

HEPO3PUBHOTO BUKOHAHHS OIepaiiid B3aeMO/IIi Da(;). Hexait minboBa ¢yHKIIS y
3aBaaHHl | Mae Takuy BUTIIS:

. (0.1) _(0.3) (aiae)z (0.2) 2 (01) )
Jp = J0b+ZZZZ Ziaejﬂziae}ﬂ +T_Zieej"ﬂ. (Ziae]"ﬂ,) . (5)

=T,

VY Bupasi (5) Apyra KOMIIOHEHTa € TUM JTOJATKOBUM MOKa3HUKOM, 32 JI0IIOMOTOIO0
AKOTO OI[IHIOIOTHCSI BTPAaTH 4Y€pe3 HEBUKOHAHHS KpallOBUX YMOB Ta OOMEXEHb Ha
HEpO3pHBHE BUKOHAHHA Oneparliil B3aeMoii npu o0pob1i rereporeHHux gaHux B I1C.

3a3HaueHUI METOJ CKIAJAETHCS 3 HACTYITHO1 MOCTIAOBHOCTI Jii:

Mis 1. 3amanHs DOBUILHO AOMYCTHMOIO YIIPABIIHHS U . (t), te (TO,T f} . B skocrTi
U, (t) MOXe OyTn 00paHuid 1 u, (t) =0.

is 2. TnterpyBanns (1) 13 moyaTKOBUMH YMOBaMU fzo (56(7”0 )) <Oii (t) =1, (t)

Jis 3. larerpysanns (2) 3 moyatkoBumu ymosamu (5) Bix t=7, mo t=1; 3

u(t) =u, (t) Ha MomenT uacy ¢ =1 oTpuMmyemMo mnepiie HaOIMKEeHHS y/l(") (to). Ha
bOMY 3aKIHUY€TbCA iTepailist 3 HomepoM » =0.

is 4. Ilounnaroum 3 yacy ! =1, 3HaXOIUTHCS yIPaBIIiHHS u™ (t) (r=0,1,3,...
— H"omep itepamii) 3 ymoBu (3). OmHOYACHO 3 MaKCHMI3aIll€l0 TaMUIbTOHIAHA
IHTErpyETHCSI OCHOBHA Ta CIOJy4Y€HA CHCTEMH PiBHSHB. [Ipu 11bOMY B KOKEH MOMEHT
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yacy BHpIIIYIOTbCA TMapajelbHO KiJbKa KIJIaciB 3aBAaHb MaTeMaTUYHOTO
IpOrpaMyBaHHS.
Skmo B mnpomeci MakcuMizallli raMmilbTOHIaHA B JICSIKMM MOMEHT 4Yacy

(@)

t,t e(ﬂ),T f}, OlIbII TpIOpUTETHA Omepallis B3aemofii D, mepepuBae omeparii

B3a€MOI1 Da(el) , TO B IIEl MOMEHT Yacy MpPOBOAMUTHCA PO3Talmy>KeHHS (PO30UTTS)

BHUXITHOT 3amadi I Ha 1mBa mig3aBAaHHS (P(i) ng))). ITepamiitHuii TIporiec MOMIyKY

x

ONTUMAJIFHOTO YIIPABJIiHHA 3aKiHUY€ThCS 32 HACTYIHUX yYMOB: a00 KOJH B TPOIECi
PO3B’sI3aHHS PEJIAaKCOBAHOTO 3aBIaHHS OTPUMAaHE JOMYCTHUME pPillleHHs 3aBaaHHs [
a00 3aKiHYEHHS IHTETPYyBaHHS Ha KPOIll 4 BUKOHYIOTHCSI YMOBH:

JU g <, (6)

P

ne & — 3amaHa BenuwuuHa, »=0,1,.... Skmo ymoBa (6) HE BUKOHYEThCS, TO

B110yBaeThCsl MOBTOpeHHsS nii 3. [Ipm 1bOMy MHOXXHMHA MOMEHTIB 4Yacy, B SKl
MIPOBOJIUTHCA MaKCUMi3allisl raMulbToHiaHy Ha (r+1)-i iTepaiii, B JaHOMY BHIaJIKy
(dhopMy€eThC ITPU MaKCUMI3allli raMUIbTOHIaHY Ha 7-# 1Tepallii 3 THX MOMEHTIB 4acy, B
AKl Ha r-#A irepamii BimOyBajocs MEpEepUBaHHA MEHII MPIOPUTETHUX OIeparii
B3aemoiii. OOuUKCIIOBAIbHA CKIIAJHICTh 3alPOMOHOBAHOTO METO/Iy Ha OJHIHN iTepartii
BH3HAUEHA!

N<C(m)KK, (ij (7)

ne N — cepedHsi KUIbKICTh OIepaiiii TUMy J[dO0JaBaHHS Ha OJHINA iTeparli;

_ .\ m +12m +2m, . »
C (ml): 5 (2m,=2m;) — MakCHUMaJlbHa KUIBKICTb OIl€pauii
CKJIQJIaHHS, 1110 BUKOHYBAHUX TP BUPIIICHH] 3aBJJaHHS Y KOKHUM MTOTOYHUI MOMEHT
yacy (mpu wMakcumizamii (3)) Ha IHTepBaJl yMOpaBIiHHS;, /7, — MaKCUMajbHa

PO3MIPHICTh 3a3HAYEHOI0 3aBAaHHS MPO MPU3HAUYCHHS, KA BUZHAYAETHCA KUIBKICTIO
HE3QICKHUX NUIAXIB Yy 33JaHOMY MEpPEKEBOMY TIpadiky KOMIUIEKCY oOIepamini
B3a€EMO/IIl; O — JOBXXHHA IHTEpBaIy yIpaBiiHHS, Af — KPOK IHTETpyBaHHS OCHOBHOL

Ta CIOJIYYEHOI CUCTEM PiBHSAHB; K, — MakCUMaJlbHa KUIbKICTh IIEPEPUBAHb HA OZHIM

. .. | o > . .
1Tepauii (Kl :Kj ; K, — MakcumanbHa KUIBKICTb PO3TANy’)KCHb IIPU KOXKHOMY
t

nepepuBaHH1 (K2 = ns).

IIpouenypa ¢opmyBaHHSI CIIOCOOIB 3aCTOCYBAHHS €JIEMEHTIB Ta MiACHCTEM
00po0KHU rereporeHHUX JaHuX iHpopMaLiiHUX CHUCTEM

[Ipouenypa dopmyBaHHS CMOCOOIB 3aCTOCYBaHHSI €JIEMEHTIB Ta IiJICHCTEM
00poOku rereporennnx nanux IC ckiagaeThCs 3 HACTYTHOT MOCTIAOBHOCTI JTiH:
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His 1. 1na chopMOBaHUX Ha MOMEPETHROMY €Tari Mojeei Oy IyI0ThCS MHOXKHUHH
JOCSKHOCTI Ta iX ampokcumariis. [lpy 1poMmy 3a3HadeHi MoOjeNl Ta BIJIMOBIJIHI
KpUTepiaJibHI (DYHKIIT B arperoBaHOMY BUIJISAL (3 BUKOPUCTAHHSM 3aJIlaHUX (PYHKIIIH
1 Koe(ilieHTIB), BBOAUTHCA 1HGOPMAIS MPO MOXKIMBI JOMYCTUMI BapiaHTH
3aCTOCYBaHHS €JICMEHTIB 1 MiJACUCTEM OOPOOKHM T'€TEpOreHHUX JaHWX Ha IHTEepBai
TUTaHyBaHHS.

Jlisn 2. 3MIACHIOEThCS aHaJI3 TEOMETpii Ta BIACTUBOCTEM MHOXXHH JOCSKHOCTI.
O1iHIOETHCS AOCSKHICTD 33JAHUX KPAHOBHX YMOB Y 3aBJIaHH1 (hOpMyBaHHS CIIOCOO1B
3aCTOCYBaHHS  €JIEMEHTIB Ta MiJCUCTEM OOpOOKM TETEepPOreHHHX JaHHUX
1H(GOpMaIIHHUX CUCTEM.

is 3. Tlonryk HOMyCTUMOTO CITOCOOY YIPAaBIIiHHS €JIeMEHTaMU Ta ITiICHCTEMaMH
00poOku rereporennux nanux IC. Lle 3aBnanHsg MoKHa BUPILIYBAaTH BUKOPUCTOBYIOUU

pe3yJbTaTH TMOMEPEeaHIX JOCTIKEHb MHOXHUH JIOCSIKHOCTI D(tf,to,x(to)) y

PO3MIIIHYTIA 3a/Jadl 1 BIAMOBIAHI YMOBU TpaHCBEPCAIbHOCTI (5), MPOBOAUTHCS
Makcumizaiis Qyskii ['amineToHa (6), iHTErpyBaHHs OCHOBHOI (1) 1 criomyueHoi (2)
CHCTEM DIBHSHb BiJl MOMEHTY [, JIO {; 3 ypaXyBaHHAM 3a[JaHUX IPOCTOPOBO-YACOBHUX,

TEXHIYHUX Ta TEXHOJOTIYHUX OOMEXeHb. B pe3ynbrari IHTErpyBaHHS OTPUMYEMO
nepiie HaOJMKEHHS BEKTOPY CIOJyYEHOI CHCTEMHU PIBHSIHb B MOMEHT uacy [ =1,

BIJINOBIJIHE JOIYCTUME MTPOTpamMHe YIPaBIIiHHS.

IIpouenypa ouiHKM CTIKOCTI BapiaHTIB 31liiCHEHHS oNlepalii Ta ynpaBJIiHHA
eJieMeHTaAMHU

[Ipouienypa OIIHKM CTIMKOCTI BapiaHTIB 3MIMCHEHHs OIepaliii Ta YIpaBIiHHS
enementamu IC mpu o0poOlLl TeTepoOreHHUX JaHUX CKIAJAa€TbCsl 3 HACTYMHOL
MOCJI1IOBHOCTI Jii:

isn 1. Hexaii xgn)(tf), (#=1,...,H), H — BapiaHTiB 3[IiCHEHHs omnepaiiil Ta

ynpasiiHHs eneMenTaMu [C mpu 00poO1l reTeporeHHUX JaHuX, U0 3a10BOJBHSIOTH
3aJIaHUM TPAHUYHUM (HEOOX1THUM) 3HAUYCHHSIM:

xgn) (lf) = xUD™*. (8)

H

B upomy Bumaaky B mpoctopi ctaHiB IC nisi KOKHOTO BapiaHTy 371HCHEHHS

o I ‘o .
omnepariu x\) (tf) 31MCHIOETHCS NIEPEBIPKA YMOB HACTYITHOTO BUAY:

H

Xy < xfiQ (tf) < Xy )
‘ng) (tf)—xfji) (tf )‘ < 81(17) (10)
Vke{l,...,n,}, ¢ _ 3anana xoHcTaHTA.

(1)

il

(t / ), ieH S) MIPOBOJIUTHCSA MEPEBIPKA YMOB:

J, <J. < J, 11
al Al bl

Jlia 2. ]I KO)KHOTO X
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<& (12)

t=tf

i =I5

e 8(”) — 3aJlaHa Beau4uHa, I =1,...,/
AC &; A = Mo

3a pe3yapTaTaMu JPYroro KpokKy Q)OpMyeTLc;I MHOHHA H JH? | ne H? -

MHOXHHA HOMEPIB IUIaHIB, IS IKMX HE BUKOHaHO yMoBH (9) ,(10).
Jlis 3. SIxmio B pe3yabpTari MOMEpeAHIX KPOKIB OTPUMAaHO KIHIIEBY MHOXKHHY
IJIaHIB, IO 3aJI0BOJIBHAIOTE ymoBaM (11), (12), To ocraroyHuii BuOip BapiaHTy

(40

3MIACHIOETHCS MUISIXOM CKaJsipu3allii BEKTOPHUX IMOKa3HHKIB J, ',J.’ 1 BBEICHHS

BIJIMTOBITHUX METPUK Yy MPOCTOPl KpHUTEpiadbHUX (YHKIH BUITY p(Jgfﬁ),Jo(;)?), ne

7 1 . . .
J(Eﬁg),Jiﬁg — y3arajgbHeHl (PyHKIIi epeKTUBHOCTI 3acTocyBaHHs eneMeHTiB IC mpu

00poOI1l TeTEPOreHHUX JaHUX.

3 METOI0 CKOpPOYEHHsI 4acy peaiizaiii 3a3HauyeHUX MpOIEAyp MNPOMOHYEThCA
BUKOPHCTOBYBATH METO/IM 3HMKEHHS AUCTIEPCIi pe3yIbTaTiB MOACIIOBAHHA. Y I[OMY
BHUMAAKy BIAMOBIAHO JO MPUHLMIY JOMycTAMOoi rapanTii [13] ymoBa cTifiKocTi
BapiaHTiB 3acTocyBaHHs enemMeHTIB IC nmpu 00poOIll TeTepOreHHUX JaHUX MOXKE OyTH
3amMcaHa B HACTYITHOMY BHUTJISII:

Pl

D) =5t )| <™} = B, (13)
e

ne 1)};),17},3),%”),34&?) — 3aJlaHl BeJIMYUHHU.

pa— x~1

<&} B, (14)

[Ipu npoBeIeHHI KOMIUIEKCHOTO MJIaHyBaHHS MOXJIMBI CUTYyallil, 32 SKUX LIE 0
BUPILIEHHS 3aBJaHHs [JIaHYBaHHS MOXE 3a3JaJIeTib 3a/1aBaThCs HEOOX1JHUI PIBEHb
CTIMKOCTI BaplaHTIB Y BUIJISI/II HACTYITHUX YMOB:

P{Zﬁ ZZa}ZOC, (15)

e z,,0 — 3a[aHi BEIUYUHH, Z, = p(ﬂ’) (t f)’ x}(?”) (t ; )) — (yHKIis BUIIaIKOBOTO

H

BEKTOpPY, IO J03BOJIE OLIIHUTH BEJIMYMHY BIJIXWJICHHS 30ypeHoi (a30Boi TpaekTopii
e~ . A1 . . 7 . . .

(il A-ro BapiaHTa) xg ) (tf) BiJl IJIAHOBOI TPAEKTOPIi xg )(tf) HAIPUKIHII 1HTepBaly
rIaHyBaHHS. 31 criBBiAHOIIECHHS (15) BUIITMBaE, 1I0:

z, =R} (1-a), (16)

a

ne iRg (1 — a) — 3BOPOTHS YHKITIS 10 PYHKITT po3moainy R 5, (ZH ) IPY 3HAYCHHI

apryMeHTY, IO IOPIBHIOE (1 - a) (kBaHTUIIb po3nofity R (z~ ) ).

H
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Toni mpu omiHIi Ta BUOOpPI CTIMKUX 10 30yproBajbHUX BIUIMBIB BapiaHTIB
3actocyBaHHs eneMeHTiB [C HeoOX1AHO HalOUIbI NMpUAaTHY allbTepHATUBY 00paTu
BUXOJISTYH 3 YMOBH:

z, (uﬁ (t))ZZTP, (17)

Ne Z;, — MPUITYCTUMHUIN PIBEHb T'apaHTOBAHOTO (3 MWMOBIPHICTIO 0) pe3yJbTaTy,
) : ~(1) (1)
TIOB’A3aHOTO 3 BIIXWICHHAM X; (¢, | Bim x; (7, ).

[Topyd i3 mepenmidyeHMMH TIOKa3HWMKAMU CTIMKICTh BapiaHTIB 3aCTOCYBaHHS
eneMeHTiB IC MOKHa OLIIHUTH, BUKOPUCTOBYIOUH HACTYTIHY IJIbOBY (PYHKIIIIO:

M(J(”) —Jw ) (18)

00H empam

ne M — MareMaThyHe OYIKYBAaHHS OLIHOYHOI (PYHKIII (J un _ g ~), JU

06i empamil 00

y3arajJbHEHUN TOKa3HUK OIIHKKH €(GEeKTUBHOCTI 3acTocyBaHHS eneMeHTiB [C,

N . (m _| gm0
OTpUMaHWii B pesynbTari sroprtku J; ' =|J",....J; ol 5 J,...; — TMOKasHHUK, 3a

empamil

JOIIOMOI'OIO AKOI'O OI_[iHIOI-OTBCH BTpaTH, IO YTBOPIOKOTHCA HaA erarni MOACIIIOBAHHA

¢dbynkuionyBanHsa eiaemMeHTIB IC Ta 00yMOBIIEH1 BIUIMBOM 30YpIOBAIbHUX BIUIMBIB Ha
(17)

X~

H

(t) 1 HEOOXIJTHICTIO BHOOPY pETyJIOIOUMX BIUIMBIB (JI0JIaTKOBOIO BHUTPATOIO

peCypcCiB), CIPIMOBAaHUX HAa YCYHEHHS 3a3HAU€HHUX 30ypEHb.
[Ipn iHTEpBAJILHOMY 3aBJlaHHI MPUIYCKAETHCS, 110 OOJACTh JOMYyCTUMHUX

30ypIOIOYUX BIUIMBIB, E(x(t) ,t) , OITUCYETHCS] HACTYITHUMH CITIBBITHOIIICHHSIMMU:

V() <& ()<ED (1), j=1,..om, (19)

1 2 . . . . . . .
ne fjj( ),fj(. ) _ BigmosigHo 3azaui BEKTOPH1 (DYyHKIII1, 1110 BU3HAYAIOTh MIHIMAJIbHI

Ta MaKCHMaJlbHI 3HAYEHHS 30ypIOIOUMX BIUIMBIB, Kl MOXYTh 3 SIBUTHCS Ha e€Tarli
peamizanii KOXHOro (DIKCOBAaHOTO BapiaHTy 3acTocyBaHHs  enemeHTiB [IC

( ( ) t—(]}),T f} 1,...,n) B paMKax TOrO YHM IHIIOTO CIEHAPII0 BIUIUBY
30BHIIIHBOTO cepeloBuUIlla Ha eieMeHTH [C (fj (t), t= (TO,TJ , J=1,. ,m)

Mmuoxuna nocsixHocTi eneMenTiB [C Buay (2) mij BIJIMBOM 30ypeHb OMUCAHO:
D(T,.T,, X,.5,u,). (20)

MHuoxuHI D)(f) (T 1,,X,,2,u ) y IPOCTOPI1 CTaHiB BIANOBIAA€ MHOKHUHA TOYOK Y

MpOCTOpl 3HAUEHb MOKA3HUKIB, WO OI[IHIOIOTh €QEKTUBHICTh Ta CTIMKICTh
¢yHKkUioHyBaHHA enemMeHTIB IC:

DY (T,,1,,X,,Eu,). (21)
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JInst Ho1anbIioro onucy po3riisiHyTO JBa KOMIIOHEHTH BEKTOPHOTO MOKa3HUKa (2),
AK1 BIAMOBIJAIOTh MOKa3HWKaM pe3ynbTaTuBHOCTI ( J,) Ta pecypcoemHocTi (J, )

npouecy ¢yHkuionyBanHs eiaemeHTiB IC. Jljis CKOpOYEHOro BEKTOpPY MOKAa3HUKIB
e(eKTUBHOCTI Ta CTIMKOCTI PYHKIIIOHYBaHHS eneMeHTiB [C HaOyB BUTIsLy:

J' = (22)

Hexaii 3aani 1omycTUMi MeX1 3MIH YaCTKOBHUX MOKa3HUKIB Pe3yJbTaTUBHOCTI Ta
pecypcoemHocTi mporiecy (yHKiionyBaHHs eneMeHTiB [C 1m0 BHU3HAYAIOTH NESKY
obnacts P, :

Ja SISy (23)
J,<J, <, (24)

Jlnst neskoro (pikCOBaHOTO BaplaHTy U, (t), (i = 1,...,n) , CXHUIBHOTO JI0 BILUIMBY
30ypIOBallbHUX BILIMBIB & (t) BUY (6) BUKOHYIOTHCSI YMOBH:
(&)
DT,.T,,X,,Eu, ) < P, (25)
TO Iporpama yIpaBJiHHA U, (t) € CTIHKOIO 10 BILIMBY 30ypeHb & (t), MOXJTUBI
BiJIXHMJICHHS 3HaU€Hb MMOKA3HUKIB AKOCTI QyHKIIoHyBaHHs enementiB IC Buny J,,J,,
BHKIIMKaHi 30yPEHHAMH & (t) , € JONyCTUMHUMHU. Y LbOMY BHIIQJIKy I[0OOYy/I0Ba

MHOXXKUHM Buny (9) 3acHOoBaHa Ha BHUPIIMIEHHI JESKOI CYKYIHOCTI 3aBliaHb
ONTUMAJILHOTO yIIpaBJiHHA enemeHTamu [C Takoro BUY:

J,=c'J—> rgpg, (26)

T o . .
e ¢ = ||cl,c2 || — 3aJJaHUM BEKTOP, 1110 BIANOBIAA€ YMOBAM HOPMYBaHHS.

OcraTouHuii BUOiIp HaWOLIBII CTIMKUX BapiaHTiB 3actocyBaHHs IC mpu oO6poOIi
reTepOreHHUX JaHUX JOLIIBHO MPOBOJUTH, BUXO/SIUYU 3 HACTYITHOT YMOBH:

Sj(ul.(t)) mlnrnaxS]( ()), (27)

I<i<n 1<j<m

ne S, (ul(t)) — IIOIAa IepeTUHy obsacTel Bﬁ‘f)(T T,,X,,E,u ) Ta P, ; n

3arajbHa KUTBKICTh aHAII30BaHUX CIOCO01B 3acTocyBaHHs einemMeHTiB IC mpu oOpoOiri
TeTePOreHHUX JaHUX; m — 3arajibHa KUIBKICTh CIIeHapiiB 30yprolounx BILIMBIB, Ha
eTarmi peasizarlii BapianTiB 3actocyBaHHs [C mpu 0O6poOi1i reTeporeHHuX JTaHuX.

BucHoBku
1. B gocniipkeHH1 po3po0IeHHI METOJIOIOTIYHI OCHOBU OOPOOKH T'€TEpOreHHUX
JaHUX B 1HQOpPMAIIHHUX CHCTEMax CIeliadbHOTO Mpu3HaueHHs. OpUTiHAIBHICTD
3a3HAYEHOT0 JIOCIHPKEHHS TOJISTae B OLIHIN CTaHy OOpOOKH TeTepOreHHUX JaHUX B
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iHGOpMaIIHHUX CHCTEMax CHEliaJbHOTO MPU3HAYEHHS, IO J03BOJSE MPOBOIUTH
OaraTopiBHEBE YIIPaBJIiHHS MPOIIECOM iX 0OPOOKH.

2. Po3po6iieHO MeToJ ympaBiiHHS MPOIECOM OOpOOKM TeTepOoreHHUX ITaHUX B
iHQopMaIIiHUX  cHCTeMaxX  CIeUIaIbHOrO  mpu3HadeHHs.  OpuriHaIbHICTb
3apONOHOBAHOIO0 METOJY MOJSra€ B 34aTHOCTI MPOBECTHU HACKPI3HE YIPaBIIHHA
IIPOIIECOM OOPOOKH reTepOreHHUX JaHUX B 1H(POpMAIIHUX CUCTEMaX CIEIlaJIbHOTO
pU3HAYCHHS.

3. Po3po6iieno MeTo 1 BUpIiLIEHHS 3aBAaHHS BUOOPY ONTUMAIBHUX YIPAaBIIHCHKUX
pilieHb 3 0OpOOKM TeTepOreHHUX JaHUX B 1H(POPMAIIHHUX CHCTEMaX CIeHiaJbHOTO
NpPU3HAYCHHA B JCTEPMIHOBaHMX yMoBaX. OpHUriHAJIBHICTH METOAY TMOJSIrae B
MO>KJIUBOCTI BUSHAYUTH ONTUMAJIbHI YIIPABIIHCHKI PIlIEHHS 3 00pOOKH reTepOreHHuX
JaHuX B 1H(QOpMALIMHUX CHCTEMax CHEL1aJbHOrO MPU3HAYEHHS B JETEPMIHOBAHUX
yMOBax 3a paxyHOK BpaxyBaHHs BTpaT 4epe3 HEBUKOHAHHS KpaOBUX YMOB Ta
0OMEKEHb Ha HEPO3PHUBHE BUKOHAHHA ONEpalliil B3a€EMOJII.

4. Po3po0JieHO mpolielypy OLIHKKA CTIMKOCTI BapiaHTIB 3A1MCHEHHS omepallii Ta
YOPABJIIHHS €JIeMEHTaMH 1H(GOPMAIITHUX CUCTEM CHEIIabHOrO MPU3HAYCHHS MpU
00poO11i rereporeHHUX AaHux. OpUTIHAIBHICTh MPOIEAYPH TOJIATAE Yy BU3HAYCHHI
CHOCO0IB 3aCTOCYBAHHSI €JIEMEHTIB Ta MIJCUCTEM OOpPOOKM I'€TepOreHHHX JaHuX 3a
PaxyHOK PO3paxyHKY JOIMMYCTHUMHUX BapiaHTIB 3aCTOCYBAHHS €JIEMEHTIB 1 MiJICUCTEM
0OpOOKHU reTeporeHHUX JaHUX Ha IHTE€pBall IJIaHyBaHHS.

5. IIpoBeneHo po3poOKy MpoOLEAypH OILIHKH CTIMKOCTI BapiaHTIB 31MCHEHHS
omepauiid Ta YHOPaBIiHHA e€JeMEHTaMu Mnpu oOpoOll TeTEepOreHHUX JaHUuX.
OpuriHaJIbHICTh AAHOI NPOLEAYPH MOJSATAE B OLIHII CTIMKOCTI BaplaHTIB 31MCHEHHS
omepallii Ta yIpaBliHHS e€JleMeHTaMu 1H(OpMaIIHHUX CHUCTEM CHElIaJIbHOTO
MPU3HAYCHHS 32 PaXyHOK BpaxyBaHHS HAasBHUX OOYHMCIIOBAILHUX PECYPCIB.

6. [IpoBenenuit aHai3 103BOJIE€ CTBEPIKYBATH, 110 3aIPONIOHOBAHA METO0JIOT 1S
J03BOJISIE TT1JIBUILIMTH OTIEPATUBHICTh OOPOOKM T€TEPOT€HHUX JIaHUX B CEPEITHbOMY Ha
20 %. Ilpu mpomy 3abe3medyeTbcsi 30DKHICTH 10 JIOKAJIBHOTO Ta T100aIbHOTO
ONTUMYMIB, TPY 3a0€3MEUECHHI CEPEHHOTO PIBHS 00UUCITIOBAILHOI CKIIAHOCTI.
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Introductions. Contaminant control in cleanrooms served by displacement
ventilation depends on a delicate balance between low-velocity supply airflow,
buoyancy-driven thermal transport, and the inertial behaviour of suspended particles.
In [1], the integration of energy management and certification practices into building
design and operation was shown to directly influence how ventilation systems are
configured and evaluated, providing a broader operational context for airflow
optimization strategies. Complementing this, [2] examined quality control in heat, gas
supply and ventilation systems, emphasizing that energy efficiency, reliability and
sustainability must be treated as interconnected design requirements rather than
independent targets.

Comparative airflow studies further clarify the trade-offs involved in contaminant
control strategies. In [3], a multi-criteria computational fluid dynamics investigation
compared mixing, displacement and stratum ventilation, revealing that no single
distribution scheme is simultaneously optimal for energy efficiency, thermal comfort
and airborne infection control, which motivates the search for adaptive, particle-size-
aware supply strategies. At the same time, [4] demonstrated experimentally that floor-
supplied displacement airflow can resuspend previously deposited particles from
surfaces such as carpet once local shear stresses exceed a critical threshold, indicating
that a fixed, uniform supply velocity is not equally protective across the full range of
particle sizes encountered in practice.

Internal emission sources add a further layer of complexity to contamination
dynamics. In [5], dynamic particle emission rates generated by human activity in
biological cleanrooms were quantified, showing that transient releases substantially
disturb local concentration fields. In [6], analytical, numerical and experimental
investigations of a cleanroom equipped with a micro-porous supply panel showed that
even moderate changes in supply configuration reshape internal airflow organization
and pollutant spreading patterns. Taken together, these studies indicate that a supply
strategy capable of adapting to particle size, rather than relying on a single fixed
velocity, offers a promising route toward more consistent contaminant removal across
the full particle-size spectrum relevant to cleanroom operation.

Aim. The aim of this study is to analytically evaluate an adaptive airflow
distribution strategy, in which the local supply velocity is adjusted as a function of
particle diameter, and to compare its contaminant removal performance against a
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conventional constant-velocity displacement ventilation strategy across a
representative range of particle sizes.

Materials and methods. The analytical model considers a particle suspended in a
vertically stratified indoor air environment typical of a displacement-ventilated
cleanroom, subject to three simultaneous vertical velocity contributions: gravitational
settling, buoyancy-driven thermal transport, and forced convection supplied at the floor
level. The terminal settling velocity of a spherical particle is obtained from Stokes' law:

(pp - pa) gd;
Vs = . (1)
where v is the terminal settling velocity, p, and p, are the particle and air densities,
g is the gravitational acceleration, d, is the particle diameter, and p is the dynamic
viscosity of air.

The buoyancy-driven vertical velocity component generated by the vertical thermal
gradient is estimated from a characteristic convective-draft relation:
2gAT L,

T 2)

where vy, 1s the buoyant vertical velocity, AT is the vertical temperature difference,

L. is the characteristic convective length scale, and Ty is the reference air temperature.

The net vertical transport velocity of a particle is then obtained by superposing the
supply, buoyant and settling contributions:

Vet = Ve T Vb — Vg 3)

Here v, is the local supply velocity. For the baseline strategy, v. is held constant at
0.15 m/s for all particle sizes. For the adaptive strategy, the supply velocity is raised
quasi-linearly with particle diameter, increasing from 0.15 m/s for the smallest particle
fraction to 0.40 m/s for the largest fraction considered, so that coarser, harder-to-entrain
particles receive a proportionally stronger upward transport contribution. The resulting
contaminant removal efficiency is expressed as a dimensionless indicator comparing
net upward transport with the settling tendency:

n= e (4)

Vet T Vs

Vy, =

where 1 approaches unity when upward transport dominates settling (favourable
removal) and decreases toward zero as settling dominates the net vertical motion. The
model was evaluated for five particle diameters spanning 1 to 40 um, representative of
the fine-to-coarse contamination range encountered in cleanroom operation, using air
density, viscosity and reference temperature values for standard indoor conditions.

Results and Discussion. The analytical model described above was evaluated for
both the baseline (constant-velocity) and the adaptive (diameter-dependent) supply
strategies. The resulting settling velocities, net vertical transport velocities, and
removal efficiencies for five representative particle diameters are summarised in
Table 1.
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Table 1. Settling velocity, net vertical velocity and removal efficiency for the
baseline and adaptive supply strategies

dp Vs Vnet,base Vnet,adapt Mbase TMadapt
(um (mm/s) (m/s) (m/s) =) =)

1 0.076 0.292 0.298 1.000 1.000

5 1.891 0.290 0.321 0.994 0.994

10 7.566 0.284 0.347 0.974 0.979

20 30.263 0.261 0.386 0.896 0.927

40 121.053 0.171 0.421 0.585 0.777

Removal efficiency vs. particle diameter
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Figure 1. Removal efficiency as a function of particle diameter for the baseline and
adaptive supply strategies

As shown in Table 1 and Figure 1, the settling velocity increases sharply with
particle diameter, growing by more than three orders of magnitude between the 1 um
and 40 um fractions, consistent with the quadratic dependence on diameter predicted
by Stokes' law (Equation 1). For the finest particles, both strategies achieve a removal
efficiency close to unity, since the settling contribution remains negligible relative to
the combined supply and buoyant transport. As particle diameter increases beyond
approximately 10 um, the baseline strategy shows a pronounced decline in removal
efficiency, falling to about 0.59 for the 40 pum fraction, because the fixed supply
velocity is no longer sufficient to offset the growing settling tendency.

The adaptive strategy preserves a comparable removal efficiency to the baseline
for the smallest particle fractions, where the additional supply velocity is not required,
while providing a substantially higher efficiency for the coarser fractions, reaching
approximately 0.78 for the 40 um particles. This corresponds to a relative improvement
of over 30 percent compared with the constant-velocity baseline in the coarsest fraction
considered. The results indicate that concentrating the additional supply-driven
momentum on the size classes most prone to settling, rather than uniformly increasing
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the overall airflow rate, is an efficient way to extend the effective removal range of
displacement ventilation without imposing a disproportionate energy penalty on the
system.

Conclusions. The analytical results confirm that particle removal performance in
cleanrooms with displacement ventilation is strongly size-dependent, with settling
increasingly dominating net vertical transport as particle diameter grows. A
conventional strategy based on a single, constant supply velocity is adequate for fine
particles but loses effectiveness markedly for coarser contaminants. The proposed
adaptive airflow distribution strategy, in which the local supply velocity scales with
particle diameter, was shown to recover a substantial part of this lost efficiency for the
coarser size fractions while leaving the already near-optimal performance for fine
particles essentially unaffected.

From an engineering perspective, these findings suggest that contamination control
in displacement-ventilated cleanrooms can be improved not only by increasing the
overall supply airflow rate, but more efficiently by redistributing supply momentum
toward the particle-size ranges that are most susceptible to settling. Future work should
extend the present analytical framework with computational fluid dynamics
simulations and experimental validation, in order to verify the predicted efficiency
gains under realistic occupancy and thermal-load conditions.
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Artificial intelligence (Al) is rapidly becoming an integral part of modern society,
transforming various aspects of our lives. This article is a comprehensive overview of
the impact of Al on modern society, providing valuable insights for decision-makers,
researchers, and anyone interested in the future of Al.
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Artificial intelligence (Al) is currently used almost everywhere: for automation of
production processes, data collection and processing, information presentation,
recognition of images, faces, text, speech, symbols, images, risk assessment, national
security. It is safe to say that today almost all states show increased interest in artificial
intelligence, since this technology provides serious competitive advantages in all
spheres of human life. Al, with its ability to mimic human thinking and learn from
experience, 1s becoming a key component in reimagining our everyday realities. The
machine learning algorithms and neural networks that underpin Al enable efficient data
analysis, pattern recognition, and decision-making.

Artificial intelligence is a field that develops systems that can further process
machine learning input and mimic human intelligence and behavior. This includes
activities such as perception, synthesis, and inference, applied to practical applications
such as language recognition, advanced web search, computer vision, autonomous
vehicles, and natural language translation. Artificial intelligence lacks consciousness
and emotions.

Ukraine, like other countries, strives for technological leadership in the field of
artificial intelligence. Taking into account the changes taking place in our country and
the world, it is relevant to assess the current horizon of scientific views on the
terminology used in the field of artificial intelligence.

Artificial intelligence (Al) is a field of computer science that studies and creates
programs that can perform tasks that require human intelligence. Al imitates the human
ability to learn, adapt, and make decisions based on the information received. It is a
field of computer science that studies the creation of devices and programs that can
learn, adapt, and make decisions that usually require human intelligence. Al uses
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algorithms and machine learning methods to analyze data, recognize patterns, make
decisions, and perform tasks [1].

Information technology and artificial intelligence have become an integral part of
the modern world. They penetrate various areas of human life, changing the usual way
of thinking and interacting. In this article, we will consider how these technologies
affect people's everyday lives. Development of information technology. With the
development of information technology, humanity has gained enormous opportunities
for exchanging information, automating processes, and accelerating various tasks.

Modern gadgets, the Internet, social networks, and other tools have become an
integral part of our daily lives. We can easily communicate with people around the
world, access a huge amount of information, and complete tasks several times faster
than before (Pic.1).

Al changes everything
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Picture 1. — Distribution features
Artificial intelligence (Al)

One of the most significant achievements of information technology is the
development of artificial intelligence (AI). Al is a field of computer science that deals
with the creation of systems and programs that can imitate human intellectual
functions. With the help of Al, computers can process and analyze large amounts of
data, recognize images and speech, make decisions, and even learn from experience

2].
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Information technology and Al have a huge impact on various areas of human life.
In medicine, for example, they allow for more accurate diagnostics, develop individual
treatment plans, and predict possible diseases. Thanks to Al, computers can analyze
medical data and offer optimal solutions for patients.

In the field of education, information technology and Al also play an important
role. They allow for the creation of interactive educational materials, online courses,
and distance learning. Thanks to this, education becomes more accessible and effective.

As the number of connected devices increases, security and ethical issues arise.
How can we ensure data protection in a constantly connected world? How can we
address the ethical dilemmas surrounding Al decision-making? These issues require
careful study and regulation.

In business, information technology and Al help automate processes, improve
management, and make more informed decisions. Automation of production processes
allows to reduce labor costs and increase productivity. Data analysis with the help of
Al allows to identify trends and predict the demand for goods and services.

However, besides positive aspects, information technology and Al also raise
certain concerns. Some worry about data privacy and the possibility of information
misuse. There are also concerns about the replacement of humans by machines and the
loss of jobs [3].

Information technology (IT) and artificial intelligence (Al) are rapidly developing,
profoundly affecting all areas of our lives. From the automation of everyday tasks to
revolutionary breakthroughs in medicine and other industries, IT and Al are becoming
an integral part of human existence.

Artificial intelligence (Al) is a field of science and technology that deals with the
development of systems and programs capable of simulating human intellectual
abilities. Al penetrates many areas of human life, such as medicine, transportation,
manufacturing, finance and others. It allows you to automate processes, improve the
quality of work and ensure more efficient and economical functioning.

Information technology is the basis for the development and application of artificial
intelligence.

Without information technology, artificial intelligence will not be able to function,
since its work requires data, related information and data processing systems. In turn,
artificial intelligence significantly enhances the capabilities of information technology,
allowing it to perform more complex tasks, make decisions and develop further [4].

With the development of information technology and artificial intelligence, a
number of problems and issues arise. One of the main problems is the ethical aspect of
the use of these technologies. It is necessary to balance progress and the protection of
human rights, as well as prevent possible abuse of Al.

The future of information technology and artificial intelligence promises to be very
interesting and promising. The development of Al leads to the creation of new
technologies, opens up opportunities for automation and improving the quality of life.
It is predicted that these technologies will become even more widely used and scalable
in the future.
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Artificial intelligence is shaping the foundation for world-changing innovations.
This technical aspect is creating not only intelligent systems, but also a new reality
where technology becomes an integral part of our daily lives, providing efficiency,
security and comfort. However, with this comes the responsibility to ensure safety and
ethics in order to ensure sustainable and equitable development.
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3ABE3INIEYEHHSA IH®OPMALIMHOI BE3INEKU ERP-
CUCTEM B YMOBAX CYUACHMUX KIBEP3AI'PO3

Tummuk IBan fAApocaaBoBuy,
KaHJIUIaT TEXHIYHUX HAYK, TOTICHT
Hamionanpauit yHiBepcutet "JIbBiBChKa MOTITEXHIKA"

CyuyacHi opranizamii (yHKIIOHYIOTh $K CKJIagH1 i1H(OpMaIiiHO-1HTErpoOBaH1
CEPENIOBHUINA, Y SKUX B3aEMOIIsI MIXK MAPO3/iIaMu, Oi13HEC-TIPOIleCaMH Ta 30BHIITHIMU
KOHTpareHTaMH 3Ha4YHOIO Mipoto 3a0e3neuyeThes iHGOpMaliiHUMU TEXHONIOT1sIMH. [3
PO3UIMPEHHSIM MacluTallB AiSJIBHOCTI MIANPUEMCTBA 3pOCTaIOTh 00cAru 1Hdopmarii,
KUTBKICTh B3a€MOIIOB’SI3aHUX O13HEC-TIPOIECIB 1 BUMOTH JO ONEPAaTUBHOCTI IX
KOOpAMHAINI, 10 3yMOBIIOE HEOOXIIHICTh BHUKOPHCTAaHHA  IHTETPOBAHUX
iH(popmaniiiHux cucreM. Ha mpaktuii oprasizaiii MOXXYTh 3aCTOCOBYBAaTH BJIACHI
MporpamMHi pIIIEHHS, CHeliali30BaHl MPUKIAJHI CUCTEMHU ab0 TOTOBI MPOrpaMHi
miaThopMu, TMPU3HAYEHI 11 KOMIUIEKCHOI IMATPUMKH  YIPABIIHCHKUX Ta
omepariiHux mporecis [1].

OaHMM 13 MOUIMPEHUX KIJACIB TaKUX pIlIEHb € CUCTEMHU IJIaHYBaHHS PECypCiB
nignpuemctBa (Enterprise Resource Planning, ERP), nmpusnaueni ans inTerpartii
naHux 1 Oi3Hec-TpoIeciB, IOB’SI3aHUX, 30Kpema, 3 (iHaHCaMH, IMOCTAYaHHSIM,
BUPOOHMIITBOM,  JIOTICTUKOIO,  YIOpaBIIHHSAM  TEPCOHAJIOM  Ta  IHIIMMH
(GyHKIIOHATEHUMU HanpsaMamu. KoHIeHTpallisl 3HaYHUX OOCATIB KPUTHYHO BaXKJIMBUX
KOPIOPATUBHMX JIAHUX 1 MIITPUMKA B3a€EMOIIOB I3aHUX O13HEC-TIPOLIECIB 3yMOBIIIOIOTh
HEOOXI1THICTh 3a0e3neueHHs HaeKHOro piBHA Oe3neku ERP-cucrem. [Jocmixenns y
chepi Oeszneku ERP HaronomyrooTh Ha BaXJIMBOCTI KOHTPOJIO JOCTYIY,
aBTeHTU(IKallli, aBTOpHU3allii, 3aXUCTy JAHUX 1 BpaxyBaHHs O€3MEKOBUX BUMOI Ha
pi3HMX piBHAX apxiTekTypu ERP-cucrem [2].

3abesneueHHs Oesneku ERP-cuctem nouuibHO po3risgaTd HE JIMINE  SIK
3aro0iraHHss OKpPeMHM aTakaM, a SK KOMIUIEKCHHH TIpolec, IO OXOIUIIOE
i1eHTUdIKAIII0 MOTEHIIHHUX 3arpo3, MOCTIHHUN MOHITOPUHT CTaHy 1H(OpMAaIIiHOT
1HOPACTPYKTYpH, BUSABJICHHS aHOMAJIbHOI AaKTUBHOCTI, OIIIHIOBaHHS KPUTUYHOCTI
IHIIMJICHTIB Ta CBOEYACHE pearyBaHHS Ha HUX. Takui MiAXia BIAMOBIAAE CydacHUM
MpakTUKaM KidepOe3rneku, y SKUX MPOIeCH BUSBICHHS, pearyBaHHs, CTPUMYBaHHS Ta
BIJIHOBJICHHS ~ PO3MVISIIAIOTHCSA  SIK  B3a€MOIOB’SI3aHI  CKJIQJOBI  YNPaBIIIHHA
kibeppusukamu [3].

[lepcneKTUBHUM HANpsIMOM MiABUIIEHHS €(QEKTUBHOCTI TaKOro 3axUCTy €
aBTOMAaTH3alllsl OKpPEeMHUX IMPOIEAyp pearyBaHHs Ha KiOep3arpo3u. 3ajexHO Bij
XapakTepy Ta KPUTUYHOCTI BUSBJICHOI MOJIi aBTOMATHU30BaHI MEXAaHI3MH MOXYTh
3a0e3reuyBaTy OJOKYBaHHS MIiAO3pIIUX 3'€qHaHb, 130JISIIiI0 CKOMIIPOMETOBAHHUX
cepBepiB 1 poOOYMX CTaHIM, 3MIHY BIAMOBIAHMX MpPaBUJI KOHTPOJIO JOCTYHY Ta
pekoH(Irypaiiro MepexxeBux 3aco0iB 3axucTy. Taka aBTOMaTH3allisl Ja€ 3MOTY
CKOPOTHUTH YacC MI>K BUSIBJICHHSIM 3arpO3H Ta peaji3aili€ro BiMOBITHOT peaKIlii, a TaKOXK
3MEHIIIUTH 3aJICKHICTh Bl pyYHOTO OIPAIOBAHHS 3HAYHOT KUTBKOCTI MOA1# O€3MeKH.
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[Tlimxomn NIST, 3okpema, mependadar0Th BHKOPHUCTAHHS aBTOMAaTH30BaHUX
MeXaHI3MIB OOpOOJIeHHsI 1HIMACHTIB 1 JWHAMIYHOI peKoH]Iryparii BU3HAYCHHUX
KOMITOHEHTIB 1HQOpPMAIIIHHUX CUCTEM Y MEXKax IpoIiecy pearyBanHs [4,5].

Kommnekcunit 3axuct ERP-cucteMu OXOIUIIO€ CYKYHHICTH B3a€MOIOB'S3aHUX
KOMITOHEHTIB 1H(hOpMaIliifHoi 1HPpacTpyKTypH, 30KpeMa KIIEHTChKI 3aC00H, CepBEpH
3aCTOCYHKIB, CHCTEMM KepyBaHHA Oa3aMH JaHUX, MEPEeXeBY IHPPACTPYKTYpY,
OOJIIKOB1 3amMcH KOPHUCTYyBauiB Ta 1H(oOpMaliiHi pecypcu. sl KOXKHOTO 3 IUX
KOMIIOHEHTIB PEai3ye€ThCs KOMILJIEKC opraH13au1HHHx 1 TEXHIYHHX 3aXOJIiB,
COpAMOBaHUX Ha 3abe3meueHHs KOHQIACHIINHOCTI, IUIICHOCTI Ta JOCTYHMHOCTI
iHpopMmartii. EdexkTuBHICTD KOMIUJIEKCHOTO 3aXHCTy 3HAYHOIO MIPOI0 BHU3HAYAETHCS
Y3rOJUKCHICTIO Ta B3a€EMOJIEI0 OKPEMHUX MEXaHI3MIB Oe3Mekd, $KI MOBHHHI
JOTIOBHIOBATH OJIMH OJIHOTO Ha PI3HUX PiBHAX apxiTekTypu ERP-cucremu. ¥V cknani
TaKMX MEXaH13MIB MOKYTb 3aCTOCOBYBAaTHCA 3aCO0M 11€HTU(IKAIIIT Ta aBTEHTU(PIKaIli1,
PO3MEKYBaHHS JOCTYITy, KpUNITOTpa(piuHOTO 3aXUCTY, ayAUTy, MEPEKEBOTO 3aXUCTY
Ta MOHITOPUHTY Toi¥ 6e3reku. Takuii 6araTopiBHEBUM ITiIX1]1 BIATIOBIA€ Cy9acCHUM
miaxomam Ao security engineering ERP-cuctem, ockinbku ERP xapaktepu3syrorbes
CKJIQJTHOIO apXITEKTYpOIO, 3HAYHUM O0CSATOM KPUTHYHO BAXUJIMBUX JAaHUX 1 BEJIUKOIO
KUIBKICTIO TIapaMeTpiB KOHQIrypaili, siki MOXKYyTh CTBOPIOBATH JIOJATKOBI PU3UKU
oesmeku [5,6].

Y cucremax SAP 3axuct MepexeBoi B3aeMOJIli MOXE peai3oByBaTHUCS 3
BUKOpUcTaHHAM MexaHi3My Secure Network Communications (SNC). SNC e
MIPOrpaMHUM IIapoM, SIKUM 1HTerpye SAP-cucteMy 13 30BHIIIHIMU 3aco0amMu O€3MeKH
Ta 3a0e3neuye 3axXUCT KOMYHIKAlld MDK KOMIIOHEHTaMH, 110 BUKOPUCTOBYIOTbH
npotokosin DIAG 1 RFC. 3anexno Bim HanmamtyBaHb SNC moxke 3a0e3neuyBaTu
aBTEHTU(]IKaIII0 KOMYHIKALIMHUX MapTHEPIB, KOHTPOJIb LUIICHOCTI Ta MU(PyBaHHS
nanux. J{ns peamizanii Single Sign-On (SSO) Ta 6e3naposibHOi aBTeHTUDiKALT SNC
MO>K€ BUKOPUCTOBYBATHUCS CIUIBHO 13 30BHIIIHIMU MeXaH13MaMu, 30kpema SAP Single
Sign-On, Kerberos a6o ceprudikaramm X.509. OTKe, HEKOPEKTHO OTOTOXHIOBATH
SNC Oe3nocepennbo 3 OesmaponbHOl0 aBTeHTH(iKamiero: SNC 3abe3nedye
HEOOXITHUN TpOrpaMHUIl 1HTepdeic 1 3aXUINeHW KaHal, TOAl SK KOHKPETHHM
MEXaHi3M aBTeHTH(]IKaIi BU3HAYAETHCS 30BHIIIHIM 3ac000M Oe3reku [7].

OmauM 13 KI0uoBHX KoMrmoHeHTIB ERP-cucremm € 6aza naHmx, y sKid
30epiratoTbCcs 3HAYHI OOCSITM KOPHOpAaTUBHOI 1H(MOpMaIli, HEOOXIAHOT JyIs
(YHKIIOHYBaHHS NPUKIAJIHUX 1 YIIPABIIHCHKUX MPOLECIB. 3al€KHO Bl apXITEKTypU
BJI Moxe OyTu po3ropHyTa Ha TOMy camoMy Gi3UYHOMY CepBepi, 110 W cepBep
3aCTOCYHKIB, a00 Ha OKpEMOMY cepBepl 4 KjacTtepi cepBepiB. s po3mojiieHoi,
30KpemMa TpUPIBHEBOI (3-tier), apXITeKTypHu MOILLIBHO 3a0e3leuyBaT MEPEKEBY Ta
aZAMIHICTpaTUBHY 13051110 cepBepiB b/, oOmMexxyBatu (Gi3MUHUNA TOCTYN A0 HHX, a
TaKOK KOHTPOJIIOBAaTH JOCTYH /0 HOCIIB, Ha SIKMX 30€piraroTbCsl aHi Ta PE3epBHI
komii. SAP i KmacW4HOI TPUPIBHEBOI apXITEKTypu NPsIMO 3a3HA4yae, [0
aBTeHTU(DIKaIlI, aBTOpH3aIlis, MUGPYBaHHS I ayJuT MEPEBAXKHO PEalli3yrOThCS Ha
pPiBHI cepBepa 3aCTOCYHKIB, TOAl K BJ] BUKOPHCTOBY€TbCS SIK CXOBHIIE JAHUX;
MPUKIIAJHI KOMIIOHEHTH TIiAKIIOYAarOThesl 10 bJl 3a J10IMOMOror TEXHIYHOTO
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0O0JIIKOBOTO 3aIKCY, a KIHIIeBl KOPUCTYBaul HE TOBUHHI MaTH MpsiMOTo A0CTyMy 110 B/
a6o ceprepa b/I.

Ha cepBepi 3acTOCYHKIB 3/IIMCHIOEThCS 3HaUHA YaCTHHA OIepalliil 3 00poOIeHHs
JAHUX, a TAKOXK Peali3yloThCs MEXaHI3MHM aBTeHTHU(IKaIlIi, aBTOPHU3aIlil Ta KOHTPOJIIO
noctyny 10 GyHKIIoHANBHUX MoxunBocted ERP-cuctemu. OmHuM 13 mommpeHux
niaxo01iB A0 opraxizamii aBropu3zarliii € mojenbs RBAC (Role-Based Access Control,
KepyBaHHSI JOCTYIIOM Ha OCHOBi pojeit). BiamosigHo nmo RBAC, mpaBa goctymy
aCOLIIIOIOTECS HE OE3MOCEepPEHbO 3 OKPEMUMHU KOPHCTYBadaMH, a 3 POJISIMH, SIKi
Bi10OpaxaroTh (PyHKIIOHAIBbHI OOOB'SA3KM Ta BIAMOBIAAIBHICTE KOPUCTYBAudiB B
opranizaiiii. KopucryBaueBi MOXyTh OyTH Mpu3HadeHi ojHa abo JAEKUIbKa poJiei, a
OJlHA POJb MOXE OyTH MpU3HAYeHA OJHOMY ab0 IEKIJIHLKOM KOpUCTyBauaM. Poib,
CBOEI0 UEProro, MOB'A3YETHCA 3 MHOXXHHOIO JI0O3BOJIIB HA BHUKOHAHHS BU3HAUYCHHUX
oreparlii o0 BiANOBIAHUX 00'eKTiB cucTtemH. [1i1 yac BUKOHAaHHS orepaillii cuctema
NepeBIpsie, Y4 Ma€ AKTUBHA pOJIb KOPUCTyBaya BIAMOBIAHUN JO3BUI, HICHS YOrO
MPUIMAETHCS PILIEHHS 111010 HaIaHHsI 200 BIIMOBH B JOCTYTI1. TaKkuil MmiIX1 CIpOoIy€e
aZMIHICTPYBaHHS JIOCTYIy Ta Ja€ 3MOTy IIOB'S3aTH TMOJITUKA aBTOpHU3alii 3i
CTPYKTYyporo GyHKIIOHATBLHUX 000B'sI3KIB B opraxizarii [8].

Kinmnesi npuctpoi kopuctyBadiB (endpoints) € 0JIHUM 13 KJIIFOUOBUX PIBHIB 3aXHUCTY
ERP-cuctemn, ocKibKM came 4Yepe3 HUX 3IHCHIOETHCA Oe3MOoCepe/iHs B3a€MO/IIs
KOPUCTYBa4iB 13 MPUKIAJHUMU KOMIIOHEHTAMU CHCTEMH. BaKJIMBOIO CKJIaJI0BOIO
IIOrO PIBHA € aBTeHTHU(IiKaIlllsl KOPUCTYBauiB, sika 3a0e3Meuye BCTAHOBIICHHS 1XHBOT
1M(pOBOI 1IEHTUYHOCTI NEPE]l HANAaHHIM JOCTyny A0 iH(dopMmamiiiHux pecypciB. Y
TpaAULIHUX 1H(OPMAIIHHUX CEpPEeOBUILIAX aBTEHTU(]IKaLlIS ONepaliiHOl CHCTEMH Ta
ERP-cuctemMn Moke 3[1HCHIOBATUCS HE3AJIEKHO, IO Mepeadadyae BUKOPUCTAHHS
OKpeMHUX OOJIKOBUX JaHUX. Takuil miaxij 301IbIIyE KUIBKICTh OOJIIKOBHX JaHUX,
AKUMHU HEOOX1HO YIPABIISTH, TA MOKE CTBOPIOBATH JI0JJaTKOBI PU3UKH, MTOB'A3aHI 3 1X
KOMIIpOMeETaIli€ro abo HeHaJIe)KHUM BUKOPUCTAHHSM [6].

AnbTEepHATHBOIO 0araTopa3oBOMY BBEICHHIO OOJIIKOBUX JIAaHUX € BUKOPUCTAHHS
mexaHi3miB  Single Sign-On (SSO), 3a skuX pe3ynbTaT OJHIET MPOLEIYPH
aBTeHTU(DIKaIlli MOXE BUKOPUCTOBYBATHUCS JJI OCTYITy KOPHCTyBaua J0 JIEKUIBKOX
iH(dopmaIitHux cucteMm ado 3acTtocyHkiB. Binmosinno mao BusHaueHHs NIST, SSO e
IpoIiecoM aBTECHTHGIKAIlIi, 3a SKOr0 OJWH OOJIKOBHM 3aIlldC Ta IOB'S3aHI 3 HUM
aBTEHTU(]IKATOPU BUKOPUCTOBYIOTHCS ISl JOCTYMY JI0 JACKUIBKOX 3aCTOCYHKIB, SIK
MpaBuJIo, 13 BAKOPUCTAHHAM MeXaHi3MiB ¢eepailii inenruanocteit [6,10].

OpnuMm 13 BapiaHTiB peanizauii aBTeHTU(IKAIli KOPUCTYBAYIB Y KOPHOPATUBHUX
cUCTeMax € BUKOpUcTaHHs uppoBux cepTrdikariB X.509 Ha ocHOBI IHPpacTpyKTypu
Binkputux kmouiB (Public Key Infrastructure, PKI). Ceptudikar moxe
BUKOPUCTOBYBAaTUCA K AaBTEHTU(DIKATOp KOpUCTyBada 3aMICTh TPaAMUIIHHOI
aBTeHTU(IKaIlli 3a JOMOMOrol I1IMEHI KOpHCTyBada Ta mapojis. 3okpema, SAP
miaTpuUMy€e aBTeHTHU(IKaI0 3a gornomMoroo X.509-ceptudikariB, a BUKOPUCTAHHS
Takux cepTudikaTiB Moke OyTH iHTerpoBaHe 3 MexaHizMamu SSO. Bognouac SSO He
CJII OTOTOKHIOBATH 3 0€3MapojbHOI aBTCHTU(]IKAIIEI0, OCKIIBKH KOHKPETHUN
MEXaH13M TMEePBUHHOI aBTEHTHU(IKAIT MOXKe TependadaTH mapoiib, 6ararohakTopHy
aBTeHTHIKaII0, X.509-cepTudikar, Kerberos ado inmmii aBrenTrdikaTop [9].
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baratorpannicte apxitektypu ERP-cuctem € omuum 13 ¢akropiB, M0
YCKJIaJIHIOIOTh 3a0e3mneueHHs ii iHdopmariitHoi 6e3nexku. ERP-cuctemMu iHTErpyroTh
3HAYHY KIJIBKICTh O13HEC-IPOIIECIB, ONPallbOBYIOTh PI3HOPIJIHI JaHI Ta peali3yloTh
CKJIaJIHI MEXaHI3MH PO3MEKyBaHHS IOCTymy. Benuka KUIBKICTh (YHKITIOHATBHUX
KOMITOHEHTIB, MapaMeTpiB KoHQirypamii Ta IHTErpalifiHUX 3B'A3KIB 301IbIIYE
MOTEHIIIITHY TOBEPXHIO aTAKU Ta PU3UK BUHUKHEHHS MOMUIIOK KOH(irypaiii. CyyacHi
nociipkeHHs: 0esnexku ERP npsiMo HaronomryroTh Ha TOMY, IO BUCOKAa CKJIAHICTb
ERP Ta 3HayHa KUIBKICTh KOH(ITypaliHUX MMapaMeTpiB MOXYTh CTBOPIOBATU
J0/1aTKOBI 3arpo3u i pusukw [10].

Oxpim BOYJOBaHMX MEXaHI3MIB 3axHCTy, y ckiaanux ERP-mannmmadgrax moxe
BUHHMKATH TOTpeba B IHTErpamii TOAaTKOBUX 3aco0iB iH(OpMaIliHOI Oe3mekH,
30KpeMa CUCTeM KepyBaHHs ieHTUdikaliero ta goctynom (IAM), 6aratodakropHoi
aBTEeHTHU(DIKaLlli, MEPEKEBOrO 3aXUCTY, KPUITOTrPapiYHOTO 3aXUCTY, MOHITOPUHTY Ta
aynuty nofaii 6esnexku. OcodauBoi yBaru notpe0ytoTh iHTerpauii ERP 13 30BHIIIHIMU
iHQOpMAIIHHUMU CUCTEMaMU Ta NPOTPAMHUMH KOMIIOHEHTaMH, OCKUIBKH BOHHU
YCKJIQJHIOIOTh KOHTPOJIb KOH(DIrypailii, J0CTyly Ta MOTOKIB AaHUX. JlocmikeHHs
ERP security Takoxx mpuBepTae yBary Ha CKJIaJIHICTh Oe3rneuHoro HanamrtyBaHHs ERP
Ta 3HA4YHI aJMIHICTpaTUBHI BUTpPATHU, TMOB'SI3aHI 3 YIOPABIIHHAM pPOJSIMU ¢
aBropuzaiiiero B ERP Ta inTerpoBanux cucremax [10].

3acToCyBaHHA JOAATKOBUX MEXaHI3MIB 3aXUCTy MOXE CYNPOBOKYBATUCS
MEBHUMHM KOMIIpOMICAMH MIXK pIBHEM O€3NE€KH, MPOAYKTUBHICTIO Ta 3PYUHICTIO
BUKOpUCTaHHA. Hanpukiaz, yBIMKHEHHS KPUNTOrpa(iqHOro 3aXMCTy, PO3LIMPEHOTO
ayauTy ab0 JOJATKOBUX MPOIEAYP MEPEBIPKUA MOXKE 301IbIITyBaTH OOUYUCITIOBAJIbHI Ta
aIMIHICTpAaTUBHI ~ BUTpaTd. BoaHouac 3HIKEHHS  PIBHSA  3aXUCTy  3apajiu
MPOJYKTUBHOCTI 200 3pYYHOCTI MOK€ MPU3BOAMTH 1O 30LIBLICHHS KIOEPPU3HKIB.
Tomy minx wyac mnpoekryBaHHsS Ta ekcmtyaramii ERP-cuctemu  HeoOxigHO
3a0e3reuyBaT OOIPYHTOBaHUM OajaHC MDK BUMOTamMu A0 KOHQIICHIIIHOCTI,
IUTICHOCTI W JOCTymHOCTI 1H(oOpMallli, TpOAYKTUBHICTIO CUCTEMH Ta 3PYUHICTIO
pobotu kopuctyBadiB. [lpaktuuni mociimkenns ERP miaTBepmkyroTh HasBHICTH
takux trade-offs, 30kpema 11010 BITUBY mIM(PpyBaHHS Ta Ay IUTy HA IPOTyKTUBHICTb.
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BIIJIUB MOP®OJIOITYHUX TA ®YHKINIOHAJIBHUX
XAPAKTEPUCTHK 3AIINIABHUX BOJJOMM HA
CTPYKTYPY I BUJOBE PI3BHOMAHITTA MAKPO®ITIB

Pyuiit Bonogumup CepriiioBunu

acmipanT creriaabHocTi 101 Exomoris

MeniTononsChKuid JepKaBHUHM TeIaroriYHuii yHiBepcuTeT iMeH1 boraana
XMETbHUIBKOTO

3amnaBHI BOAOWMHU € BaKJIMBUMU KOMIIOHEHTaMU DPIYKOBHX EKOCHUCTEM, IO
XapaKTEepU3yIThCsl 3HAYHOIO MPOCTOPOBOIO Ta (PYHKIIOHAIBHOK PI3HOMAHITHICTIO.
Ixai Moponoriuni XapakTepuUCTUKHU, TifPONOTIYHMII PEKHUM, CTYHiHb 3B SI3KYy 3
PYCJIOM PIYKHU Ta 0OCOOJMBOCTI BOJOOOMIHY BU3HAYAOTh (DOPMYBaHHS PI3HOMAHITHUX
ocenuuy Juisi BoAHOI pociauHHOCTI [1,2]. Makpodith, y CBOIO 4epry, € BaKIUBUM
KOMITOHEHTOM BOJIHUX €KOCUCTEM, OEpYTh y4acTh y popMyBaHHI TPO(PIUHUX 3B’ A3KIB,
ctabimizaiii OeperiB, OUMINEHHI BOJIM Ta MiATpUMaHHI OiopizHoMaHITTA [3]. Tomy
BCTAHOBJICHHS 3aKOHOMIPHOCTEHN 3aJIEKHOCT1 BUAOBOTO PI3HOMAHITTSI MakpoQiTiB Bij
XapaKTEPUCTUK BOJOWM Ma€ Ba)KJIMBE 3HAYCHHS JUIS OILIHKU CTaHy Ta €(EeKTUBHOIO
yIPaBJIIHHS 3aIJIJaBHUMU €KOCUCTEMaMH.

Metoto poboTH OyJO OLIHUTH BIUIUB MOP(GOJOriYHUX 1 (PYHKIIOHAIBHHUX
XapaKTepUCTHK 3aIUlaBHUX BOJOWM Ha BHJIOBE 0araTCTBO YIpyNOBaHb BOIHHX
Makpo(diTiB Ha TepuTopii JHINMPoBChKO-Op1IbCHKOr0 MPUPOJIHOTO 3aMI0BITHUKA.

JlocnixeHHsl MPOBOAWIIM HaBecHI Ta BIITKY 2024 poKy Ha BOJHUX €KOCHCTEMax
JHITPOBCbKO-OpUIbCHKOTO  MPUPOJHOro  3amoBigHuMka. Jlnsg  ananmizy  OyJo
BUKOPUCTAaHO 0a3y JaHMX, 1[0 oxoruioBayia 314 BogHux o0’ekTiB. MopdomeTpuuHi
XapaKTEpPUCTHKU BOJIOMM BU3HAYaIM 3a pPe3yJibTaTaMM MOJbOBUX BUMIproBaHb, GPS-
3MOMKH, CYITyTHUKOBUX JaHUX 1 TUDPOBUX MOJIENeH perbedy.

OO0k BOJHUX POCIIMH MPOBOJWIM y TPaBH1, YepBHI, JIUIHI Ta ceprHi 2024 poky
METOJIOM TpaHCEeKT. JloCHiKeHHsT OXOIUTIOBAIM 3aHypeHi, IJIaBardl Ta HaJABOIHI
Makpoditu. Ycboro Oyino chopmMoBaHO MaTpHUIIO yrpyNoBaHb, sika BiiIrovyana 101
TaKCOH Makpo(diTiB 1 453 MOHITOPUHTOBI CTaHIII].

Y Mexax IOCHIIKEHOI TepuTopii Oyno BHAUICHO 7 (PYHKI[IOHAJIBHHUX THIIIB
BOJIOMM: TPOTOYH1 KaHAJIU, KOHTPIIPOTOUHI 03€pa, 130JIbOBaH1 3aIlJIaBHI 03€pa, 3aTOKH,
KOHTPIPOTOYHO-IIPOTOYHI 03€pa, MPOTOYHI 03epa Ta IITy4YHI BoJOoMMHU. HallOiibIu
YUCJIEHHUMHM OyJi KaHau - 93 00’extu (29,8%), koHTprpoTouHi o3epa - 54 (17,3%)
Ta 130JIbOBaHI1 3aruiaBHi 03epa - 52 (16,7%).

s y3aranbHeHHST MOPGOMETPUYHHUX XAPAKTEPUCTUK 3aCTOCOBAHO METOJ
rooBHux kommnoHeHT (PCA). Ilepma rosoBHa KOMIIOHEHTa XapaKTepusyBalia
MEePEBAXHO PO3MIpP BOJOWM 1 Maja BHCOKI HaBaHTAXEHHS 3a IUIOMICIO, 00’ €MOM,
JIOBXHHOIO OeperoBoi JIiHIi, TOJOBHOIO BiCCI0 Ta TIMOWHOIO. Jlpyra KOMIOHEHTa
BioOpakana ¢hopMy Ta CKIATHICTh OEperoBoi JiHil, 30KpeMa CITiBBITHOIICHHS OCeH 1
CTYMiHb ii pO3BUTKY. TakuM 4uHOM, caMe po3Mmip, popMa, rIubrHa Ta KOH(ITYypaIis
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O6eperoBoi JiHIT OyaM OCHOBHHMMHU CKJIQJOBUMH MOp(ooTiuyHoi AudepeHtiarii
3arIaBHUX BOJOUM.

BcTaHOBIIEHO CTATUCTUYHO 3HAYYIIMHN BIUIMB (DYHKI[IOHAJIBHOTO TUITY BOJIOMMU Ha
BUJ0Be OararctBo MakpodiTiB. DyHKIiOHANbHUI THN TOsICHIOBaB 7,5% Bapialii
BusioBoro 6ararctea (F = 21,2; P < 0,001). HaliBumry kigbKicTh BUAIB 3apikCOBaHO Y
IPOTOYHUX BOJONMAax - y cepenrbomy 23,8 £ 1,3 BUAY, TOIIl K Y KOHTPIPOTOUHO-
IPOTOYHMUX 03€pax, KOHTPIPOTOUYHUX O3€pax Ta MITYYHUX BOJOMMAx Il MOKa3HUK
cTaHOBUB Oym3bKo 19,5 + 1,2 Buy. Y KaHamax cepeaHe BUAOBE 0araTCTBO CTAHOBUIIO
16,5 £ 1,1 Buny, a HaitHMK4Ye 3HAYCHHS OyJ0 3a)ikCOBAHO B 130JIbOBAHUX 3aIlJIAaBHUX
o3epax -13,7 = 1,0 Buny.

OtpumaHi pe3yJnbTaTH CBiMYaTh, 110 BUIMWNA PIBEHb BHIOBOTO PI3HOMAHITTS
Makpo(QiTiB XapaKTEpHUM Il BOJOWM, SKI MalTh PETyJISpHUNA BOJOOOMIH 13
piukoBOol0  cuctemoro.  IIpoTouHl  BOJOMMHM  BIJI3HAYAIOTHCA  OLIBIIOKO
TPOJIMHAMIYHOK aKTUBHICTIO, PI3HOMAHITHICTIO MIKPOOCEHIN Ta HAJIXOKCHHSIM
MO>KUBHUX PEUOBHUH, 1110 CTBOPIOE YMOBH JIJIs CIIIBICHYBaHHS OUTBIIOT KUTBKOCT1 BUIIB.
HaromicTs 130J1b0BaHi 3a1IaBHI BOJOWMHU XapaKTEPU3YIOTHCS OOMEXEHHUM 3B’ SI3KOM 13
pPYCIIOM pIYKH, HAKOMWYEHHSM OPraHi4HOi PEYOBMHU Ta PO3BUTKOM TPOIIECIB
eBTpodikallii, 10 CIPUsE TOMIHYBAaHHIO OKPEMHUX KOHKYPEHTOCIPOMOXKHUX BHUJIB 1
3MEHIIICHHIO BUJIOBOTO OAaraTcTaa.

Mopdomnoriuyni xapakTEpUCTUKX BOJOWM 3arajioM mosicHioBayu §,2% Bapiarii
BUJIOBOTO OararctBa MakpogitiB. HaiiOinpmnii BIUIMB Maja Neplia TroJIOBHA
KOMIIOHEHTA, 110 XapaKTepu3yBaja po3Mip BOJONMU: 31 30UIbIICHHSAM ii 3HAYEHHS
3MeHIyBajlacs KuUibKicTh BUAIB. KoediuieHnT perpecii cranosus —0,26 + 0,02. Ipyra
KOMIIOHEHTa, MOB’si3aHa 3 (OPMOI0 Ta PO3BUTKOM OEperoBoi JiHIi, TaKOX Mala
CTATUCTUYHO 3HAUYIIMHA BIUTMB HAa BUJIOBE 0AaraTcTBO.

3aranom, (pyHKIIOHAIbHUIA TUIT 1 MOP(OIOTIYHI XapaKTEePUCTUKH BOJOMM pazoM
13 ce30HHUM (hakTOpOoM mosicHioBanu 17% Bapiaiiii BUIOBOro 6ararctsa MakpoQIiTiB.
BonHouac ce3onHa nuHamika Oylia BITHOCHO CIA0KOKO: y TpaBHI CEpPEIHE BHJIOBE
OararcTBo craHoBmio 17,3 + 1,1 Buny, y uepsHi - 17,1 + 1,0, y mumHi 3pocTano no 19,4
+ 1,2, a B cepnHl ctanoBuwio 19,0 = 1,1 Buxy. CTaTUCTUYHO 3HAYYIE 301TBIITCHHS
BUJIOBOTO 0araTrcTBa CIoCTEPIiragocs y JUIHI OPIBHSIHO 3 TPABHEM.

PesynbraT  MOCHIIKEHHS MIATBEP/UKYIOTh, 110 CTPYKTypa Ta BHJIOBE
PI3HOMAHITTS Makpo(ITHUX YrpyNnoBaHb TICHO TOB’si3aHI 3 MOP(OJIOTIYHUMHU Ta
(YHKIIIOHATLHUMHA ~ XapaKTePUCTUKAMM  3alJTaBHUX  BOJOWM. BakimuBy poib
BIAICPalOTh IUIONIA Ta T[JIMOMHA BOJOWMM, KOH(irypaiiss Oeperopoi JiHii,
CITIBBIJTHOIIIEHHS 11 OCEeM, a TaKOXk XapakTep BOJOOOMIHY Ta 3B’S30K 13 PyCJIOM PIUKH.
31 301IBIIEHHAM PO3MIpPiB BOJOWM y 0araTbOX BUIAJKAaX CIOCTEPITa€ThCS TEHACHIIIS
70 3HIKEHHS BUJIOBOTO OaraTcTBa, IO MOXE OYTH TMOB’si3aHa 31 3MEHIICHHSIM
PI3HOMAHITTSI MIKPOOCEIHII Ta MOCHJICHHSIM KOHKYPEHTHOI'O JOMIHYBaHHSI OKPEMUX
BHU/IIB.

OTpumaHi pe3ynbTaTH MalOTh MPAKTUYHE 3HAYCHHS IS OILIHKU €KOJOTIYHOTO
CTaHy 3aIlJIaBHUX €KOCUCTEM, MOHITOPHHTY IXHBOTO O10pI3HOMAHITTS Ta pO3pOOICHHS
3axodiB 13 30epekeHHS BOAHO-00JOTHUX ocenunl. [ligTpumanas TpUPOAHOT
TIAPOJIOTIYHOI TUHAMIKK Ta €KOJOTIYHOTO 3B’S3KYy MIX 3alUIABHUMH BOJOWMAaMH 1
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pYCIOM pIYKA € BaXXJIHBOIO TEPEIYyMOBOIO 30€peKeHHSI BHCOKOTO BHOBOTO
PI3HOMAaHITTS Makpo(iTiB Ta MOB’A3aHUX 13 HUM €KOCUCTEMHUX (DYHKITIH.
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In the uncertain geopolitical situation of 2026 year, the key aspect in formulating
supporting tasks for various ports is their flexibility and adaptability to challenges and
turbulent conditions. In the context of dynamic changes that encompass logistics
traffic, enhanced security measures and military risks, seaports must quickly adapt their
activities to new realities. Economic seaport management tools are based on the
collection and analysis of data on the operation of port infrastructure. This means that
tasks must be formulated in such a way that they can be quickly reviewed and adjusted
in response to changes in the security situation, logistical needs or regulatory
requirements [1].

Although the functions of maritime ports in different countries have much in
common, their distribution between units and specialists can vary significantly,
depending on the specifics of the economic situation, the level of technological
development and logistical features. Supporting tasks relate to operational activities
and are performed by various port services, container terminal operators, customs
authorities, logistics companies and administrative structures [2].

Development of alternative logistics routes, which is important in the context of
the restructuring of transport corridors due to the blockade of Ukrainian ports on the
Black Sea. In the conditions of war, the Ukrainian port transit system has undergone
fundamental changes:

1. Destruction and blockade: a significant part of the maritime ports was damaged
or blocked, which led to the reformatting of the country's logistics routes. Emphasis on
safe regions and alternative traffics: the main focus is on restoring seaports in relatively
safe areas and developing logistics routes through neighboring countries.

2. Increasing security: there is an urgent need to strengthen port security measures
due to the growing threat of attacks on critical infrastructure. The use of drones and
satellite technologies for monitoring port infrastructure in conditions of military threats
is particularly important [3].

3. Integration with Europe: ukrainian seaports are gradually being included in the
European logistics system, mainly through the Danube and land transport corridors.

4. Changing priorities of cargo flows: reorientation to military and humanitarian
transports has significantly affected the economic model of port use. Seaport planning
is especially important in conditions of martial law, when cargo flows can change
significantly or drop to zero.
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For successful management of a modern port, it is necessary to integrate classical
logistics approaches with advanced digital technologies. This includes: a) automated
management systems: implementation of software solutions to optimize port
operations, reduce the human factor and increase efficiency. b) electronic customs
services: acceleration of document flow and reduction of bureaucratic obstacles for
users of port services: (shippers, shipowners, logistics operators) ensure economic
activity [4].

Creation of "smart" logistic centers, ports, terminals: integration of the Internet of
Things (IoT) to monitor and control all aspects of port activities in real time. This
allows optimizing the use of resources, increasing safety and predicting potential
problems before they occur [5].

Development of multimodal hubs: transformation of seaports into complex
logistics centers, nodes that provide seamless connections between sea, rail and road
transport. This requires close cooperation with all participants in the logistics chain and
the creation of effective mechanisms for coordinating participants in the logistics
chains.

In the context of economic instability and security threats, digitalization and
automation are becoming critically important for ensuring the efficiency and
sustainability of the port industry [6]. The functioning of seaports is determined by a
set of general and supporting tasks that form the development strategy of the entire port
system. In 2026, global maritime port activity has undergone significant
transformations under the influence of geopolitical, economic and security factors. In
war conditions, the role of the state in regulating strategic infrastructure is increasing,
but maintaining autonomy and efficiency at the local level remains key [7].

One of the main administrative levers is an effective organizational structure that
clearly distinguishes powers between management and executive units. The
microeconomic approach provides ports with maximum autonomy, allowing them to
independently make management decisions, adapt to the market and attract investors
without significant state intervention [8].

The modern approach involves simplifying management levels, reducing
bureaucracy and providing greater independence to seaport administrations. All
stakeholders, as well as port clients, must work as a single mechanism to ensure the
fast and uninterrupted passage of cargo [9]. Modern maritime port management
requires flexibility and adaptability. All seaports legislation is a very specific area that
must find a balance between national and international norms [10].

Ukrainian seaports must actively develop, staying ahead of events - proactivity in
the field of cargo flows. Port zones are key logistics and economic centers that unite
many stakeholders - from government agencies to private companies. To do this, they
need to implement advanced global management practices and innovative technologies
to ensure their competitiveness in the future [11].

During the war and post-war restoration of Ukraine's infrastructure, it is critically
important to effectively organize the work of logistics hubs, centers, ports, terminals.
This will not only support the economy, but also guarantee the uninterrupted supply of
goods, humanitarian aid and defense resources to the country.
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Post-war modernization of maritime port infrastructure will require a
comprehensive approach that combines public administration, attracting international
investments and the participation of private companies on the basis of transparency and
competition. In the context of modern geopolitical and security challenges facing the
state, economic flexibility and adaptability to management approaches in the logistics
sector are of particular importance [12].

Subsidiary tasks are usually set for a short period (up to a year), which allows for
prompt control of their implementation and the necessary management adjustments.
Thus, Ukraine is forced to adjust its port strategy, taking into account not only the
prospects for economic growth, but also urgent issues of security and restoration of
logistics capabilities.
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Romania joined the European Union on January 1, 2007 together with Bulgaria,
turning the post-communist country with the heavy legacy of the Ceausescu
dictatorship into a dynamic player in the European community. For two decades,
membership has opened the door to a single market, structural funds and freedom of
movement, radically renewing the infrastructure, economy and daily life of millions of
Romanians.

Today, in 2026, the country with a population of about 19 million people
demonstrates a striking convergence with European standards, although it faces real
challenges, such as the budget deficit and emigration.

For newcomers, this means that the Romanian passport now gives access to work,
study or business in any EU country without additional visas and allowed. Advanced
readers will find here a deep analysis of exactly how EU funds became a catalyst for
the growth of the IT sector and the auto industry, why full accession to Schengen in
January 2025 was a turning point, and how Romania balances between regional
ambitions on the Black Sea and internal reforms.

Membership was not an easy gift — it required tough reforms, the fight against
corruption, and adaptation to European norms. But the results are visible to the naked
eye: modern autobahns connecting Bucharest to the borders, digital services and active
participation in European politics. Romania did not just join - it evolved, keeping its
unique soul, but acquiring a European gloss.

After the fall of communism in December 1989, Romania began its long journey
toward Europe. Its membership application was submitted in June 1995, and
negotiations began in February 2000. The country had to prove its compliance with the
Copenhagen criteria: stable democratic institutions, a market economy, and the ability
to fulfill EU obligations. These were years of intensive reforms, from the judicial
system to the privatization of state-owned enterprises.

The process was accompanied by monitoring, and in 2005, the accession treaty was
signed. On January 1, 2007, Romania became a full member, although it remained
under the Cooperation and Verification Mechanism (CVM) regarding justice and
corruption. This mechanism spurred ongoing change, gradually bearing fruit.
Romanian became an official language in the EU, and the country became the sixth-
largest country in terms of population after Brexit [1].

Accession was no mere formality. Romania had to adapt thousands of EU
directives into national legislation, modernize agriculture, and strengthen its borders.
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Today, nearly 20 years later, this experience serves as a lesson for applicants,
demonstrating how perseverance and external support can change a country from the
ground up.

Since its accession, Romania has received over €100 billion in gross value from
European funds. These funds have been used for roads, railways, energy, and
digitalization. The Port of Constanta has become a key logistics hub on the Black Sea,
and the IT sectors of Bucharest and Cluj have become magnets for foreign investment.
Car manufacturer Dacia, part of Renault, demonstrates how European standards have
increased competitiveness.

GDP per capita has increased exponentially thanks to the single market. In 2026,
the country's nominal GDP will be hundreds of billions of dollars, and convergence
with the EU average continues. The National Recovery and Resilience Plan (PNRR)
has added nearly €30 billion, half of which is in grants. Reforms in taxes, energy, and
public administration have helped modernize the economy, albeit causing temporary
setbacks.

However, growth is uneven. Bucharest and the western regions are thriving, while
the east and south are lagging. EU funds finance green energy—Romania has reduced
emissions by 88% relative to GDP since the 1990s, combining environmental
protection with economic growth. Entrepreneurs can now easily export to 27 countries
duty-free, and foreign companies are creating jobs for thousands of specialists [2].

European citizenship has given Romanians the opportunity to live, work, and study
anywhere. According to data, more than 3 million citizens have moved to other EU
countries—16% of the population. London, Munich, and Madrid have become home
to many, sending home billions of euros in remittances. These funds support families,
stimulate consumption, and even finance small home-based businesses.

However, emigration has also brought challenges—a shortage of qualified
personnel in medicine, education, and construction. Young people are looking for
better salaries, but many return, bringing experience and ideas. EU programs like
Erasmus+ have transformed education: thousands of students study at the Sorbonne or
Oxford and then apply their knowledge in Romania.

Socially, membership has raised standards. Citizens enjoy unified health insurance,
modern EU-funded hospitals, and access to quality food. Tourism has flourished — the
Romanian Carpathians, the Black Sea, and the castles of Transylvania attract millions
of Europeans, creating new jobs in the service sector.

Romania actively participates in European institutions. In 2019, the country held
the Presidency of the EU Council, promoting digitalization and Black Sea security.
Today, the Romanian Commissioner is responsible for social rights, and MEPs
influence decisions on energy and enlargement.

Domestic politics remains dynamic. Justice reforms initiated under EU pressure
have reduced corruption, although problems remain. The country supports Ukraine and
Moldova on their path to EU membership, seeing this as a key factor in the region's
strategic stability. Its geopolitical location on the Black Sea makes Romania a key
player in matters of defense and energy security.
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Popular support for the EU is high — over 80%. Even during the political crises of
2024-2025, the pro-European course remained unchanged, demonstrating a deep
integration of values.

Membership has not erased the Romanian soul; it has enriched it. The Romanian
language is spoken in Brussels on par with French or German. EU cultural programs
fund festivals, film, and literature, allowing authors like Mir Ceausescu and
contemporary artists to reach a wider audience.

The tourism boom combines traditions — from the traditional costumes of
Marmaros to contemporary street art in Bucharest. European environmental standards
have saved the Danube Delta, and exchange programs have strengthened ties between
young people. Romania has become a bridge between East and West Europe,
preserving Orthodox traditions in the context of European pluralism.

Despite its successes, Romania faces a budget deficit that reached 9% of GDP in
2024 and 1s gradually decreasing thanks to consolidation. Inflation and slow growth in
2025-2026 require tough decisions on wages and pensions in the public sector. The
euro has not yet been adopted — the country is working on criteria, but the deadlines
are being delayed. Full Schengen membership from January 2025 simplified trade and
travel, but required additional investment in borders. Regional disparities remain, and
emigration continues to deplete the workforce. However, the EU continues to support
new funds, and its strategic role in the region opens the door to investment in renewable
energy and defense [3].

Today, Romania continues to develop within the EU, merging European standards
with its national character. Every new reform, investment, or cultural exchange makes
the country stronger, and its history an inspiration for many. The opportunities here are
real and only growing.
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SELECTION OF PERSONNEL IN THE MODERN
ECONOMY: THE ROLE OF ARTIFICIAL
INTELLIGENCE AND INNOVATIVE TOOLS IN CV
ANALYSIS

Ilhama Bayramova
Lecturer
Azerbaijan State University of Economics (UNEC)

In the modern digital economy, human resources represent the primary factor
determining the competitiveness of enterprises. The dynamic development of the labor
market and the sharp increase in the volume of job applicants diminish the efficacy of
traditional Human Resource (HR) management methods. Within this framework, the
integration of Artificial Intelligence (Al) technologies into CV analysis and recruitment
processes has emerged as a key innovative instrument for enhancing recruitment agility
and accuracy. The objective of this study is to evaluate the application mechanisms,
economic efficiency, and inherent risks associated with Al-driven tools in talent
acquisition.

Digital Transformation in the Labor Market and New Approaches to Talent
Acquisition

Digital transformation in the HR sector has led to the emergence and integration of
the "HR-Tech" concept. Traditional CV analysis often results in significant time
expenditure and errors stemming from subjective human factors when processing large
volumes of data (Big Data) [1, p. 47].

Limitations of Traditional Methods: The average time spent by an HR specialist
reviewing a single CV (6—10 seconds) is insufficient for a comprehensive assessment
of a candidate's potential.

The Imperative for Automation: Expedited talent acquisition within the digital
labor market enables organizations to reduce operational costs and reallocate time
toward strategic priorities.

Application Mechanisms of Artificial Intelligence and Innovative Tools in CV
Analysis

Modern recruitment systems utilize semantic text analysis and specialized
algorithms to identify the most suitable candidates.

ATS (Applicant Tracking Systems) and NLP: Natural Language Processing (NLP)
technology enables the automated scanning of keywords, work experience, and hard
skills within CVs, aligning them directly with job requirements [2].

Predictive Analytics: Machine Learning (ML) algorithms analyze a candidate's
historical data to model their likelihood of future success and cultural fit within the
organization.
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Innovative Assessment Tools: For evaluating soft skills, Al-driven tools employ
gamification (game-based assessments) and analyze emotion and speech patterns
during video interviews.

Economic Efficiency and Current Challenges of AI-Based CV Analysis

While the application of Artificial Intelligence offers significant economic
advantages, it also presents distinct technical and ethical challenges [3]:

Table 1
Technical and Ethical Challenges of Al Implementation

Indicator/ Economic Advantages Existing Risks and Challenges
Aspect
Reduces time-to-hire by 50—

Cost and Time 70% and lowers operational High initial integration costs of

artificial intelligence software.

expenses.
Eliminates subjectivity in Algorithmic Bias: The replication of
Accuracy and . . Lo L
PR initial screening based on discriminatory trends in historical data
Objectivity . L.
baseline criteria by AL
Enables the parallel processing Privacy issues (GDPR) and the
Data Volume of thousands of applications identification of standardized CVs
simultaneously. generated by GenAl (ChatGPT, etc.)..
CONCLUSION

In the modern economy, artificial intelligence in recruitment does not replace the
HR professional; rather, it serves as a supportive (hybrid) tool that enhances the quality
of decision-making.

Human-in-the-Loop: Final hiring decisions should not be delegated entirely to
algorithms; human oversight by HR specialists must be maintained.

Ethical Standards: To prevent algorithmic bias, Al models must be regularly
audited, and the protection of personal data must be rigorously ensured.
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[IpodeciiiHa KOMIETEHTHICTh 3aJMIIAETHCS KOHILENTYalbHO HEOJHOPITHUM
MOHATTAM, IO YCKJIAJHIOE PO3BUTOK MpPAI[IBHUKIB, 1X OLIHIOBAaHHS Ta PO3MOALI
pecypciB miAnpueMcTBa Ha HaByaHHs. Xarep, [oHii Ta ATaHacoy pO3pi3HSIOTH
MIIXOMU, OPIEHTOBAaHI Ha 3aBJlaHHA, aTpUOyTH Ta IHTETPOBAaHE PO3YMIHHS
KOMIIETEHTHOCTI, Ta TMOKa3yloTh, 1110 OoOpaHa KOHIICMIIsl BU3HAYae€, SIKi came JaHi
MOXKHA OOTPYHTOBAaHO BBa)KAaTW CBITYEHHSAM KommeTeHTHOCTI [1]. Uitam Ta YiBepc
MOEIHYIOTh JIEKUIbKa BUMIpIB MPO(GeCciiiHOi KOMIETEHTHOCTI y MeXaX TOJICTUYHOI
mozeni [2], toni sixk Canadepr mokasye, 1110 KOMIIETEHTHICTb HE MOXHA 3BOJUTH 10
Habopy arpuOyTiB, BIAIPBAHUX BiJ TOTO, SIK MPALIIBHUK PO3yMi€ BiacHy pooOoty [3].
HispHicHA sorika, po3BuHyTa Ten Kare Ta criiBaBropamMu, poOUTh HACTYIHUNA KPOK
70 omeparfioHamizaiii, TMOB A3yIUM IIMPIIl KOMIETEHTHOCTI 31 3MICTOBHUMU
npodeciiHuMU JiIMH Ta piBHSIMHU aBTOHOMII [4]. CydacHim JOCHIIKEHHS JOJAI0Th
nuHamivHy npooseMy: FOuaT Ta llloc po3misaaoTh aganTalliio sSK MpoIec BUSBICHHS
3MiHM, ii JIarHOCTUKH, pO3pOOJIEHHS CTpaTerii, HaBYaHHS Ta BIJAHOBJIEHHS
pe3yabTaTuBHOCTI [5], Toai sik MixpiaiHoBa, Bons( Ta Ban Ileterem npomoBxyroTh
(diKCyBaTH TOHATTEBY HEOMAHO3HAYHICTh 1 CYTTEBI BIIMIHHOCTI Y CTPYKTYpI,
MIPU3HAYCHHI Ta criocobax omepalioHaizali MoaeIe KOMIIETEHTHOCTI [6].

Biarak, 3a3Ha4yeHi miaxoAau MOIUIHPHO PO3MISIATH HE SK B3a€EMOBMKIIIOUHI, a SIK
B3a€EMOJIOTIOBHIOBaNBHI.  [linxin, opieHTOBaHWMN Ha mpodeciiiHi 3aBIaHHS, €
CIIOCTEPEKYBAJILHUM 1 0€3MOCEPEIHBO MOB A3YEThCA 3 PE3yIbTaTOM POOOTH, MPOTE
HaJMIpHA JeTaji3allis MOKe 3aMIHUTH peaibHy Mpodeciiy MisIbHICTh TOBEPXHEBUM
MEPENTIKOM KOHTPOJBbHUX MYHKTIB [1]. ATpuOyTHBHI MO AAal0Th 3pyYHY MOBY JJIs
OMHUCY 3HaHb, HABUYOK 1 MOBEAIHKHM, OJHAK HASBHICTh IEBHOTO arpulyTa Imo3a
POOOYOIO CUTYAIlI€I0 HE TapaHTye KOMIIETEHTHOI MIsUIBHOCTI caMe B Miil cutyarii [1,
3]. TomicTtuuni moneni 30epiraloTb 0araTOBUMIpHICTh NpodeciitHol aisIbHOCTI [2],
MpOTE iX MIUPOTA OJHOYACHO YCKIIAJIHIOE OlepaliioHanizaiito [6]. [aTepnpeTaTuBHMiA
X1 BpaxoBye npodeciifiHe CyIKeHHsI Ta KOHTEKCTyaJlbHE PO3yMiHHS podoTu [2],
aje Bakue MIJAAEThes cTaHAapTu3amii. JlisuTbHICHI MOJENl CTBOPIOIOThH KOPHUCHUN
MICTOK MI>K KOMIIETECHTHICTIO Ta PeaibHOI0 poO0TOIO [4], mpOoTe HAHOLIBIII PO3BUHEHA
70Ka30Ba 0a3a Takoro MiAXoAy MOXOAUTH 13 MPOQeciiHOl OCBITH, a TOMY HE MOBHHHA
MEXaHIYHO MEPEHOCUTHUCS Ha KOMEPIIiiHI opraHizaitii. J[js cygacHOro mianmpueMcTBa
OLTBIII OOTPYHTOBAHUM BHUJAETHCS BUKOPHUCTAHHS peanbHOI MpodeciitHOl MisTbHOCTI
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SIK OCHOBHOT OJTMHUIII aHaT13y, KOMIIOHEHT1B KOMIIETEHTHOCTI — SIK TOSICHEHHS TOTO, 1110

3abe3reuye il BHKOHAHHS, KOHTEKCTY — SK TpaHUYHOI YMOBH, a aJIallTUBHOI
PE3YIBTATUBHOCTI — SIK MEPEBIPKH TOTO, YU 30€pIraeThCsi KOMIIETCHTHICTh 3a 3MIHU
YMOB.

dopmyBaHHS TpodeciiHOi KOMIETEHTHOCTI JOIIJILHO TOYMHATH HE 3
YHIBEpPCAJIBHOTO CJIOBHUKA OaKaHMX SKOCTEH, a 3 0OMEXEHOI0 MEPEiKy KPUTUIHUX
npodeciitHuX /iH, SIKi CYTTEBO BIUIMBAIOTh HAa PE3y/IbTaTH MiAIpueMcTBa. [ KoKHOT
Takoi il BapTO BU3HAUUTH OYIKYBaHUM pe3ylbTaT, MPUIYCTUMUN PIBEHb SAKOCTI,
pEJIeBaHTHI PHU3UKH, CTYIIHb ABTOHOMIi, B3a€MOII0 3 IHIIUMHU MPALIBHUKAMH Ta
OCHOBHI YMOBH, 3a SIKHX BUMOTH JO BHUKOHAHHS 3MIHIOIOThCA. [Ipu 1ipomy OaskaHO
30eperTd MOCTaTHIO HIMPOTY JJIsl MPOQECiiiHOrO CYIKEHHS, a HE MEPEeTBOPIOBATU
KOKEH OKpEeMHUH pyX Ha CaMOCTIHY KOMIIETeHTHICTh. Lle mo3BonmuTh 30epertu
BUMIPIOBAHICTh A1SUIbHICHOTO MIJXOy Ta OJHOYACHO YHUKHYTH HAIMIPHO1 aToMi3alii,
AKa KPUTUKYETHCS Y MEXKaX IHTETPOBAHOTO PO3YMIHHSI KOMIIETEHTHOCTI [1].

Jns kokHOT KpuUTHYHOI TmpodeciitHol aii Hajam JOUUIBHO BHU3HAYATH JIUIIE TI
KOMIIOHEHTHU KOMIIETEHTHOCTI, SIKi JIIICHO MOSICHIOIOTH YCITIIITHE BUKOHAHHS POOOTH.
KornituBHi, (QyHKIIOHATBHI, OCOOMCTICHO-COIlIaibHI, €TWYHI Ta pedaeKcuBHi
KOMIIOHEHTU MOXYTh OyTHU pPEJIEBaHTHUMHM, MPOTE BKIIIOUEHHS KOXKHOTO 3 HUX [0
MOJIeJll BapTO OOIPYHTOBYBAaTH THM, YU 3MIHIOE BiH PIIIICHHS I110/I0 OLIHIOBaHHS a00
po3BUTKY mpaiiiBHuKa [2; 6]. KonTekcT Takoxk OaxkaHo (pikcyBatu Oe3mocepeaHbo:
JOCTYIIHY TpPALiBHUKOBI 1H(QOpMaIil0, PIBEHb ABTOHOMIi, B3a€MOAII0 3 KOJETraMmH,
4acoBl Ta pECypCHI OOMEXEHHs, NPUUHATHUNH pU3HK 1 THUIIOBI JIKEpela
HEBHM3HAUEHOCTI. Taka KOHKpETH3allisl 3MEHIIY€E PU3HK XapaKTepU3yBaTH NpalliBHUKA
K «KOMIIETEHTHOTO 3arajioMm», Koju (aKTUYHI TOKa3U OTPUMAHO JIUIIE JJI By3bKOTO
Habopy ymoB [3].

Jlo mpu3HAYCHHS OMATKOBOTO HABYaHHS BapTO TAKOX BIAPIZHATH pPEaTbHUMA
ne(IIUT KOMIIETEHTHOCTI BIJ MPOOJEMHU pEe3yJIbTaTUBHOCTI, OCHOBHOI NPHYHUHOIO
AKOi € HEIOCTaTHI PEecypcH, HEOJIKH opraHizaimii poOOTH, HEUYITKHH PO3MOILT
BIIMOBIJAILHOCTI @00 MOTHBAaIIiitHI yMOBH. CUCTEeMHUH MiAXia A0 PE3yJbTaTUBHOCTI
po3misigae Taki (AaKTOpW TOpsiA 31 3HAHHSIMH Ta HaBUYKAMH, a TOMY MOXeE
BUKOPHUCTOBYBATHCS SIK 3allOODKHHUK MPOTU MEPETBOPEHHSI HABYaAHHS HA CTAHAAPTHY
BIIMOBIb HA Oy/Ib-sIKE BIAXUJICHHS pe3yibTariB [7]. s mignpueMcTBa 1ie Mae mpsme
E€KOHOMIYHE 3HAYEHHS: PECypCH Ha PO3BUTOK JOIUIBHIIIE KOHIIEHTPYBATH TaM, Jie
JOJJATKOBA CIIPOMOXHICTh MpalliBHUKA JIHCHO MOXKE 3MIHUTHU pe3yibTar poOOTH, a He
Tam, Jie IOMiHyro4Ye 0OMEXXEHHS 3HAXOIUThCS 11033 MEXaMHU HOTO KOMIIETEHTHOCTI.

HactynHe oiiHIOBaHHS Mae OyTM MaKCHUMAaJIbHO HAONMKEHHUM N0 MpOoQeciiHOl
TUSITBHOCTI. SIK OCHOBHE JIPKEpesio J10Ka3iB JAOIIBHO BUKOPUCTOBYBATH O€3MOCepeaHe
CIIOCTEpEeKEHHs a00 pealicCTUYHy pobouy mpoOy, JOMOBHIOKOUHU iX, 32 HEOOX1HOCTI,
KOPOTKOIO TIEPEBIPKOIO PEJICBAHTHUX 3HAHB 1 JIOT1KU YXBaJICHHS pilieHHs. OIuH TeCT
HE BapTO TPAKTyBaTH K MOBHUH J0Ka3 MpodeciiHOT KOMIIETEHTHOCTI IOKAa30BOi 0a3u
[1]. Skmio pimieHHS Ma€ CyTTEBI HACHiAKW, OaKaHO OTPUMYBATH JaHi OUTBII HIXK 3
OJTHOTO €130y a00 KOHTEKCTY Ta 6e3mocepelHb0 BUSHAYUTH KpUTEPii mpodeciitnoro
CYI>KEHHs. 3aBIaHHS MOJIATAE HE Y TOBHOMY YCYHEHHI Cy/DKCHHSI, SIKE € HEBIJl €MHUM
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BiJl CKJIa{HOT MpodeciitHOi AISUNIBHOCTI, a B 3a0€3MeUYeHHI MPOCTEKYBAHOCTI IMi/ICTaB,
Ha SIKUX BOHO (POPMYETHCH.

[Tomanpmuii pO3BUTOK BapTO CHPSMOBYBaTH Ha J1arHOCTOBaHWUM NedIlUT, a He
OJTHOYACHO BCIO MOJIENIb KOMIIETEHTHOCTI. [lOIIBHO MepexonuTyu BiJ IMOSICHEHHS
peeBaHTHUX MPUHIHUIIB JO0 KEPOBAHOIO BUKOHAHHS, CAMOCTIMHOI [ISJIBHOCTI Ta
KOPOTKOi peduIeKcii 110,10 TOro, YoMy oOpaHa Jist Oyjia J0pEUHOI0. 3BOPOTHUM 3B’ I30K
O0akaHO TMPUB’SA3yBaTH 1O KOHKPETHOI CHOCTepeKyBajabHOI mpodeciiiHoi mii Ta
dbopMmyroBaTH Tak, MO0 MPAIiBHUK PO3yMiB, IO CaM€ Ma€ 3MIHUTHCS ITiJ dac
HACTYIHOI cripoOu. BaxkMBiCTh TaKOTO 3B A3KY MIATBEPIKYETHCS CyYaCHUMH JaHUMU
IIOZI0 BIPOBAKCHHS] KOMIETEHTHICHUX CHCTEM Ha poOOdYoMy MicClli: BOHHU
(bparMeHTyIOTbCS, KOJM KOMIIETEHTHOCTI, HaBYallbHI ITi, peduekcis, 3BOPOTHUU
3B’S130K 1 peajbHa AisUIbHICTh HEAOCTATHRO MOB’A3aHi MK coboto [8]. 111 pe3ynsraru
oTpumaHo y cdepi MenuuHOoi ocBITH [8]. i miagnprueMcTBa BOHUM MOXYTh CIIYyTyBaTH
MIJCTABOI0 JUIsl MEPEBIPKU MOAIOHOTO PHU3MKY, ajl€ HE MIATBEPIXKYIOTh, IO BIH
000B’s13k0BO BHHMKHE. [li1 4yac MUIOTHOrO BOPOBA/KEHHS BapTO 3’SICYyBaTH, SK
HaBYaJIbHI 11T, pediekcis Ta 3BOPOTHUM 3B’A30K TOB’si3aHI 3 (AKTUYHUMU
3aBIaHHSIMU MpaiiBHUKa. CaMOro omucy 1ux 3B’ sA3KIB Y MOJIEJI HEIOCTAaTHRO.

Konmu mpaifiBHUK CTaOUIbHO BUKOHYE 3aBJaHHS y 3BUYHUX YMOBaX, JOIIBHO
MIePEBIPUTH, SK BiH JISATUME MIicis iX 3MiHM. JIJIsI 1IbOTO MOXKHA 3MIHIOBaTH BUMOTH
KJII€HTA, JOCTYIHY 1H(OpMAIIil0, TEXHOJOTII0, CTPOKH, PECYpCH, MPIOpUTETH abo
MOPSIIOK B3a€MO/IIT 3 KojleraMmu. Tak rnepeBipKa BUXOJUTUME 32 MEKI1 IOBTOPEHHS BXKE
BiJITPAIIbOBAHOTO 3aBJAHHS.

[Ipy 1uboOMy mpalliBHMKAa JOIIJILHO OIIHIOBaTH HE Jniie 3a (IHAUTBHUM
pe3ynbraroM, a W 3a TUM, 4d Oyja 3MIHAa CBO€YACHO BHUSBIICHA, YU MPABUIBLHO
J1arHOCTOBAHO MPUUYMHY, Y 00paHO aJeKBaTHY CTPATETII0, YU 31MCHEHO HEOOX1/IHE
JOJJAaTKOBE HaBUaHHA Ta 4M OyJo0 BIJHOBIEHO e(ekTuBHE BUKOHaHHS [S5]. Bapro
OKpeMO (PIKCyBaTH sSIK KiHIIEBUU PIBEHb PE3yJbTaTUBHOCTI, TaK 1 4yac abo0 101aTKOBY
MIITPUMKY, HEOOXITHI IS HOro BITHOBJCHHS, OCKUIBKM YCHIIIHA aJanTailis €
MPOIIECOM, a HE CTATUYHUM aTpUOyTOM MpailiBHUKA.

st MOHITOpPUHTY JOIIUIBHO PO3BECTHM JBa aHANITA4YHI piBHI. PyTuHHa
PE3YJABTATUBHICTh Ma€ OXOIUTIOBATH SKICTh, MOMUJIKH, CTAOUIBHICTh BUKOPUCTAHHS
pecypciB 1 HEOOXIOHMN piBEHb HamIsAAy. AJanTUBHA PE3YyJIbTaTUBHICTh Ma€
XapaKTepu3yBaTH BHUKOHAHHS TMICJISI PEJIEBAHTHOI 3MIHU, SKICTh JIaTHOCTUKUA Ta
oOpaHoi cTparerii, moTpe0y B JIOAATKOBIM MIATPUMIII a00 HaBYaHHI Ta MIBUAKICTbH
BIJIHOBJICHHS MPUUHATHOI pe3ynbratuBHOcTi [1; 5] L1 iH;ukaropu MaroTh
BUKOPHCTOBYBATHCS JIJII TPHHHATTS PIMICHb IIOAO PO3BUTKY, a HE JHIIE JIs
HanmoBHEHHs UGPOBOI aHATITHYHOI naHem. Came Mozieb KOMIETEHTHOCTI MOBUHHA
BU3HAYaTH, K1 JaHi JOIIBHO 30UpaTH; HEIOIIILHO Mepely1oByBaTH MOACHb JIUIIE
HABKOJIO TOKA3HUKIB, SIK1 1H(OpMalliiHiil cucTemi HaitpocTie 3adikcyBaru [6].

OxpeMo BapTo mNepeadauYuTH OCHOBHI PHU3UKH BHOpOBakeHHSI. Dopmanizm
KOHTPOJIBHUX TIEPEIiKIB JOIMITLHO OOMEXKYBaTH IUISXOM TPHUB’SI3KA KOXKHOTO
1HAUKaTOpa A0 KpuUTU4YHOI mpodeciiiHoi 1ii Ta 30epekeHHS MPOCTOpYy s
oOrpynroBanoro mpodeciiinoro cymkenns [1]. HagMipHy ckiagHicTh MOIEi BapTo
3MEHIIYBAaTH Yepe3 BWIYYEHHsS KOMIIOHEHTIB, SIKI HE 3MIHIOIOTh PILIICHHS MO0
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OLIiHIOBaHHS a00 po3BUTKY [2; 6]. Cy0’€KTUBHICTh OLIIHIOBAHHS JOIIHHO 3HUKYBATH
3a JIOTIOMOTO0 SIBHUX KPUTEPIiB PE3yJbTaTUBHOCTI, Y3TOMIKECHHS IT1IX0/11B OI[IHIOBAYiB
Ta MMPIIOT JOKA30BO1 0a3M y BUIAJIKaX, KOJIM PIIICHHS Ma€ CyTTeBI Hacmiaku [1; 8].
Po3puB Mix (opMabHOIO MOJEIUTI0 Ta PEAIbHOI0 POOOTOI0 BapTO 3MEHIIYBaTH
IUISIXOM  3aJy4eHHS JIOCBIJYEHUX TPAIIBHUKIB 1 KEPIBHUKIB IO BHU3HAYEHHS
npodeciiiHuX Aiil Ta 000B’SI3KOBOTO MIJOTYBaHHS MOjENIl J0 ii MaciitaOyBaHHs [8].
Hapermri, aganTuBHI 3aBmHaHHS MaioTh IepeadadaTH JuIe 3MIHM, SIKI 3MICTOBHO
MOB’sI3aH1 3 PEaTbHOI0 POOOTOI0; MOBUIbHE YCKIAAHEHHS MEpEeBIPATUME 3IaTHICTh
NEPEHOCUTH INTYYHO CTBOPEHI TPYAHOIIl, a HE KOMIIETEHTHICTb, HEOOXiTHY
MiIITPUEMCTBY [5].

Binrak, BOpoBayKeHHS TOIUIBHO 31HCHIOBATH SIK KEPOBAHUM LIUKJI: BUSHAYCHHS
KPUTUYHUX MPOQPECIMHUX [1i; BCTAHOBJIEHHS BHUMOI 1O PE3yJbTaTUBHOCTI Ta
KOHTEKCTY; BU3HAUCHHS JIUIIIE TUX KOMIIOHEHTIB KOMIETEHTHOCTI, SIKi HEOOX1aH1 JJis
IUX [1d; aBTEHTHUYHE O0a30B€ OI[IHIOBAHHS; [IarHOCTHKA JKEpena BUSIBIECHOIO
PO3pUBY; IUILOBHI PO3BUTOK; CAaMOCTIHE BUKOHAHHS 3 pediiekciero; mepeBipka 3a
3MICTOBHOI 3MIHM YMOB; YXBAJICHHSI PIILIEHHS [IOJI0 PIBHS aBTOHOMI1 200 MOIAJIBIIIOTO
po3BuUTKy. Jlo MacmTabyBaHHsS TaKWil IIMKJI BapTO MEPEBIPUTH HA CYTTEBO PI3HUX
npodeciitHuX poNsaX, OCKIIBKM MOJCII KOMIIETEHTHOCTI 3HAYHO BIAPI3HSIOTHCS 3a
MIPU3HAYCHHIM 1 criocoboM ormeparrionam3aiii [6]. IligcTaBoro s MacmTaOyBaHHS
Mae OyTH HE po3Mip chOPMOBAHOTO CIIOBHMKA KOMIIETCHTHOCTEH, a 31aTHICTh MOACII
MIJBUIYBaTH BAJIIHICTh PIIIEHb MO0 PO3BUTKY 3a MPUUHATHOIO OOCATY PECYpCIB,
HEOOX1AHUX ISl 11 (PyHKI[IOHYBaHHS.

TakuM uuHOM, (GopMyBaHHA MNPOQECIiHOI KOMIETEHTHOCTI Ha CyYacHHX
MIAIPUEMCTBAX JOLUIBHO OPraHi3oByBaTH SIK 1HTErpPOBaHY KOHTEKCTYaJbHO-
aJanTUBHY cUCTeMy. Bia miaxoay, OpIEHTOBAHOTO Ha 3aBJaHHS, BapTo 30€perTu
BU3HAUEHHS KPUTUYHOI pOOOTH; BIJl TOJICTUYHOTO — MOSICHEHHS pECYPCiB, HEOOX1THUX
IUTsl i BAKOHAHHSI; B1J] IHTEPIIPETATUBHOTO — 30€PEKEHHSI KOHTEKCTY Ta MpodeciiHoro
PO3YMIHHS; BiJl JiSTTbHICHOTO — 3B 30K KOMIIETEHTHOCTI 3 PEaIbHOI0 MPOdeciitHO0
JI€I0 Ta pIBHEM AaBTOHOMIi; BiJ] JIarHOCTHKW PE3YJBTaTUBHOCTI — 3allo0iraHHs
HEOOTPYHTOBAaHOMY TIPU3HAYCHHIO HAaBYaHHS; BIJ aJalNTUBHOTO — TIEPEBIPKY
PE3YABTAaTUBHOCTI 3a 3MICTOBHOI 3MiHM YMOB. Binrak, mepeBary ciiiJi HajaBaTH HE
OJIH1 yHIBEepCaIbHIN TEOPii KOMIIETEHTHOCTI, @ MiHIMaJIbHIN IHTETPOBaHIM MOJIENI, sIKa
30epirae CKJIaJIHICTh pealibHOT POOOTH Ta A€ TOCTATHHO BAJIIHY OCHOBY JUISl PillIEHb
II0JI0 PO3BUTKY MPAIIBHUKIB 1 IHBECTULIN Y HABYaHHS. 3apONOHOBAHUN MPOTOKOJI €
CHHTE30M B3a€MOJIONIOBHIOBAJIBLHUX HAYKOBHX JaHUX 1 TMOTpeOye JIOKaIbHOI
MepPEeBIPKH, a HE TIOIAHHS SIK YK€ JOBEACHOI €IMHOI ONTUMAaIbHOT IHTEPBEHIII].
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HAD®POBA TPAHCOOPMANIIA BHYTPIHIHBOI'O
AYAUTY: BIJl PUBUK-OPIECHTOBAHOI'O NIAXOAY A0
IHTEJIEKTYAJIBHOI'O AHAJII3Y JAHUX

lecrepusik Mapis MuxaijiBHa,

K. €. H., JIOIEHT,

JOLEHT Kadeapu ayIuTy,

3axigHOYKpaiHChKUI HAIllOHATBHUM YHIBEPCUTET

[{udporizariiss Gi3HEC-TPOIECIB 3MiHIOE 1HPOPMAIIHE CEPEIOBHUIIE, Y SKOMY
¢yHkuioHye BHYTpimHINA aynut. ERP-cuctemu, XMapHi TEXHOJIOTIT, aBTOMaTU30BaH1
O13HEC-TIPOLIECH, BEJIMKI MAacCMBU TPAH3AKIINHUX JAHMX, AITOPUTMIYHI PIIIEHHS Ta
IITYYHUH 1HTEJIEKT OJHOYACHO pO3IIUPIOIOTH 1H(OpMaliiiHy 0a3zy ayauty W
YCKJIQIHIOIOTh HOT0 PU3MKOBE CEPENOBHILE. 3a TAaKUX YMOB TPaAMIliiiHA MOJENb, Y
AKIA ayTUTOPCHKUN IUKJI 3HAYHOIO MIPOIO0 OyIy€ThCS HABKOJIO MEPIOUYHOI OI[IHKH
pU3HKiB, (JOPMYBaHHS IUTAHY MEPEBIPOK, TECTYBaHHS Ta MOJAIBIIOTO 3BITYBaHHS,
nenaii OibIIe moTpedye TEXHOIOTTYHOT Ta METOA0I0TIYHOT peKoHpiryparrii.

CyTHICTh TpOOJIEMH TIOJISITA€ HE CTUIBKH B HEOOXITHOCTI «OIU(pPYyBaTH» BIKE
HasBHI ayJUTOPCHKI MPOUEAYPH, CKUIBKH y 3MiHI CaMOTO CIOCOO0Y MPOIyKyBaHHS
ayIUTOPCHKOTO 3HAaHHS. SKIO TpaguIiiHUN ayIuT NEpeBaKHO BIANOBIIAE Ha
MUTaHHSA, 1O B1AOyN0CA, TO HU(GPOBUI BHYTPIMIHINA ayJuT Mae OyTH CIIPOMOKHHUM
BCTAHOBJIIOBAaTH 4OMY 1€ B10YyJIOCS, SIKI 3aKOHOMIPHOCTI TEpenyBaiu MOmli, SKI
PU3HMKOBI CUTHAJIU BXK€ MIPUCYTHI B 1H(OpMAIIITHOMY CEpEIOBHUIIII Ta SIKOIO MOXKE OyTH
MOJ1aJIbIIIa TPAEKTOPISI pUBHKY.

s TpancopMmaliisi y3roJKyeTbCsl 13 Cy4aCHUM PO3BUTKOM MIXKHAPOJHOI
npodeciiiHoi 0a3u BHYTPIIIHBOrO ayauTy. IHCTUTYT BHYTpimHIX ayautopiB (The
Institute of Internal Auditors — IIA) ompwmonauB HOBI [7o6anbHI cTaHgapTH
BHyTpimHbOro ayauty (Global Internal Audit Standards) y 2024 pori, siki y CBOIO
yepry HaOymu yuHHOCTI 9 ciuns 2025 poky. CTangapTu CTPYKTYPYIOTh TipodeciitHy
TISTIBHICT HABKOJIO 15 TPHUHIUINB, Cepea SKUX — JIEMOHCTpAIlisl KOMIIETEHTHOCTI,
HaJeXKHOI MpOoQeciiHOT PpeTenbHOCTI, CTpaTeriuHe IUIaHyBaHHS, YIPaBIiHHSA
pecypcamu, e(eKTHUBHE BHUKOHAHHS ayJIWTOPCHKHX 3aBJaHb Ta KOMYHIKaIlis
pe3yabTaTiB [1].

[{i craHmapTy AIMCHO OKOPIHHO 3MIHWJIM CTPYKTYpy MiKHApOJHUX OCHOB
npodeciitHoi mpaktuku (International Professional Practices Framework - IPPF),
00’€THABIIM TIONEPEH] €JIEMEHTH B €MHUM JOKYMEHT, MOOYyJOBaHUM HABKOJIO 5
JOMeHIB Ta 15 npuHuumiB. BumiezaznaueHi npuHIUNU (KOMIIETEHTHICTh, TpodeciiiHa
PETENbHICTh, CTpaTeriuHe IUTAHYBAaHHS, KOMYHIKalis) € (yHIaAMEHTAIbHUMH IS
nomeHiB «lIpodecionanizm», «YrpapmiHHs (YHKIIE€IO BHYTPIIITHBOTO ayJIUTY» Ta
«BUKOHAHHS MOCTYT BHYTPIIIHBOTO ayAUTY».

[Tnan BHyTpimHbOro ayauty (Internal Audit Plan) mae 6a3yBatucsa Ha mpUHLIMIIAX
CUCTEMHOTO (OPMYBaHHS Ta TMOCTIHHOTO TIATPUMAHHS AaKTyaJIbHOCTI PHU3HK-
OpIEHTOBAHOTO MaHy BHYTpimmHboro ayauTy (Risk-Based Internal Audit Plan) [2].
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Taxuit migxin rapanrtye, Mo TiSUIBHICTD ayIUTy Oyze 4iTKo c(hOKyCcOBaHa Ha HAMO1IBIII
3HAYYIIUX [IJIs1 OpraHizamii pu3MKax Ta Opi€HTOBaHa Ha MaWOyTHI TOTpeOH
yIIpaBJIiHHS.

OTxe, cydacHUI pO3BUTOK MPOdeciiHOl METOJI0NOrIT CTBOPIOE KOHIIETITYaJbHE
HIATPYHTS JIJIS IOE€THAHHS PU3HK-OPIEHTOBAHOTO MAX0Y 3 IIM(PPOBOIO aHAIITUKOIO Ta
IHTEJIEKTyIbHUMH TEXHOJIOTISIMU.

Pu3uk-opieHTOBaHUN BHYTPIIHIA ayAUT 3aJIUIIAETHCS METOJOJIOTIYHUM SIAPOM
cydacHoi ayuTopchKoi (yHKIil. Floro IpHHIMIOBA ITepeBara MoJjisrae y CpsMyBaHHi
0OMEKEHUX ayAUTOPCHKUX PECYPCiB Ha AUISHKH, [0 MAIOTh HAWO1IBITY 3HAYYIIICTh
IUIA JOCATHEHHS LIel opraHizamii. ¥ mpoMy ceHci nudpoBi3alisi He CKaCOBY€E PU3HK-
opientoBanuit miaxin (Risk-Based Approach — RBA), a cTBOpro€ MOKIIUBICTB 3p00OUTH
HOT0 AMHAMIYHUM, JIOKa30BUM Ta iHPOPMALIITHO HACUYEHUM.

TpanuuiiiHUil pU3UK-OPIEHTOBAHUMA LMK BHYTPIIIHBOIO AYJIUTY SBJSE COOOIO
MIOCJI1IOBHICTh B3a€EMOIIOB’ I3aHUX €TalliB, Y MEKaX AKUX PE3YNbTATH 1€HTU(IKAIII] Ta
OLIIHIOBAaHHS PHU3UKIB BHU3HAUYAIOTh MPIOPUTETH ayJAUTOPCHKOrO IJIAHYBaHHS, 3MICT
MepeBIPOK 1 MOAANIBIIN PEKOMEH AL TSI MEHEKMEHTY. ¥Y3araJlbHEHO JIOT1KY TaKoro
LUKy MO>KHA MIPEJICTAaBUTH Y BUTJIA TIOCTIAOBHOCTI, HABEJIEHOI HA PUCYHKY 1.

Opnnak, unudpoBe cepeloBUIIE XapaKTEPU3YETHCS BUCOKOK HIBUAKICTIO 3MIHU
PU3MKOBUX NapaMeTpiB. BianoBigHO, puU3MKOBa OIlIHKA, aJeKBaTHa Ha MOYaTKy
IUTAHOBOTO TMEPIOAYy, MOXKE BTPATUTH AaKTyaJIbHICTh 3a/I0BIO 1O 3aBEpIIEHHS
BIJINOBIJTHOTO ayAMTOPChKOro HuKiIy. Came TOMy Cy4acHUH pHU3UK-OPIEHTOBAHHIA
BHYTPIIIHIN ayJUT JOULIBHO PO3IJISAATH HE SIK CTATUYHY MOCIIIOBHICTH MPOLEAYD, a
AK AUHAMIYHY CHUCTEMY, 3[IaTHY OIEpaTMBHO pearyBaTd Ha HOBI 1H(OpMaIiiiHi
CUTHAJIU Ta 3MiHU PU3UKOBOTO MPOQLII0 OpraHizarlii.

VY 11p0My KOHTEKCTI OCOOJMBOTrO 3Ha4YeHHs1 HaOyBae aHamiTuka naHux (Data
Analytics). Chartered Institute of Internal Auditors (Chartered IIA)' y cBoemy
nociipkeHHl «Embracing Data Analyticsy («BrnpoBapkeHHsI Ta OCBOEHHS aHAJITUKH
JaHKUX)») HAaroJOUIye, 1110 BUKOPUCTAaHHS aHAJITUKU Ja€ 3MOTY BHYTPILIHBOMY ayJUTY
cBo€vacHime (opMyBaTH OOTpYHTOBaHI BHCHOBKM IIIOJ0 CTaHy pPHU3UKIB 1
KOHTPOJILHOTO CEPEeIOBUIIA, MIABUIIYBAaTH aHATITUYHY IIIHHICTh PE3YIbTaTIB ayIUTY
Ta MOCHJIIOBATH CITPOMOXKHICTh KEPIBHHUIITBA CBOEUACHO pearyBaTu Ha pu3uku [3].

3a pmanumu  gociimkeHHs Chartered IIA  «Embracing Data Analyticsy,
BIIPOBA/DKEHHSI AHAMITUKM JaHUX € KPUTUYHO BAXKJIMBUM JUIsI CY4YacHOTO
BHYTPIIIHBOTO ayJIUTYy, OCKIJIbKM 3a0e3reuye BUIMN piBeHb BlieBHEHOCTI (48%) Ta
MOBHE MOKPUTTS ayAUTOPChKOro nepumerpa (21%) 3amicTb BUOIPKOBUX MEPEBIPOK.
Hapasi 60% cnyx0 ayIuTy ByKe BUKOPHUCTOBYIOTh aHAMITHKY (2 7% 13 HUX IITyYHUN
1HTEJEKT), POKYyCyIoUunch MepeBaxHo Ha (hiHaHCOBUX pu3ukax (62%) Ta 60poThOi 13
maxpaiicteoM (17%). Hezpaxkaroun Ha Te, 110 TOJIOBHUMH Oap’e€paMu 3ajUIIAIOTHCA
Opak HaBHYOK (49%) Ta pecypciB (24%), aBTroMartu3allisi He 3arpoxye mnpodecii, a
HABIAKKW — BUBUIBHSE Yac ayAUTOPIB IS MPOAKTUBHOTO aHATI3y CTPATETIYHUX 1
CUCTEMHUX PU3MKIB OpTaHi3allii.

!Chartered Institute of Internal Auditors (Chartered ITA) — ye eduna cneyianizoeana npogheciiina opzanizayis 6 Beauxiu
bpumanii ma Ipnanoii, axa 06’eonye ma cepmuixye ¢haxisyie y cghepi sHympiunboeo ayoumy.
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Eran 1. Inentudikanis pusukis
Busienenns nomenyivinux nooitl Yu YUHHUKIG, WO MONCYMb HE2AMUBHO
BNIUHYMU HA O0CSACHEeHHL Yinell Opeanizayii.

v

Eran 2. OniHloBaHHSI pU3HKIB
Buznauenns uimosipnocmi Hacmantsa puzuKosux nooiu ma pieHs iXxHb020
NOMEHYIUHO20 BNIUBY (MAMEPIANbHUX YU PenyMAYiHUX 30UMKIe).

v

Eran 3. Pan:XyBaHH$1 pU3HKIB
Ipiopumesayisi puzukie 3a KpUMuuHiCmo (8UCOKUL, CepeoHill, HU3bKULL) 05
ONMUMATLHO20 PO3NOOINY AYOUMOPCHKUX PECYPCIB.

v
Eran 4. @opmyBaHHs ayIUTOPCHKOIO IUIAHY
CknaoanHs cmpame2iuno2o ma onepayiiHo2o niamHie nepesipoxk Ha OCHOBI
HatOibW KpUMuUYHUX obracmell pusuxy.

v

Eran 5. Aynutopcbka nepeBipka
besznocepeone suxonanus ayoumopcovkozo 3a80anHs, 30ip 00KA3is,
Mecmy8anHs. KOHMPOJLL8 MA BUsL8NIEHHS GIOXUNEHD.

v

Eran 6. Pexomenmauii
Dopmyn08aHHA KOHCMPYKMUBHUX NPONOZUYIL OJis1 MEHEOHCMEHM) U000
MIHIMI3aYii pu3uUKie ma 600CKOHANEHHS CUCEMU KOHMPOJIIO.

Pucynok 1. Tpaguiiinuii pu3uK-opi€HTOBAHUHN ITUKII BHYTPIIIHBOTO aAyIUTY
Ipumimxa: po3pobreno aemopom na ochogi doxcepena [2]

Takum uywmHOM, 1MdpOBa aHAIITUKA 3MIHIOE HE caM TMPUHIUI PU3UK-
OpIEHTOBAHOCTI, a iH(POPMAIIIIHY OCHOBY HOTO peai3ariii.

Ha wmamy nymky, mudpoBy TpanHchoOpMallir0o BHYTPIIIHBOTO ayAUTY IOILIIBHO
TpaKTyBaTh SK TIOCHIJIOBHICTh SKICHMX TIepexofiB. BomHoyac 3a3HaveHa
TpaHcdopMallis He € BHKIIOYHO TE€XHOIOTIYHO 3MiHOIO iHCTpyMeHTapito. Mnerbes
PO TOCTYMOBY 3MiHY 1H(OpPMAIIfHOI OCHOBU ayJUTOPCHKOTO IMPOIIECY, YacCOBOI
JIOT1KA OTPUMAHHS ayJAUTOPCHKUX JOKa31B Ta XapakTepy NpodeciiHoro cyKeHHs. Y
pe3yJIbTaTi BHYTPILIHIA ayJUT EBOJIOLIOHYE BiJ TMEPEBAXHO PETPOCIEKTUBHOTO
OIIHIOBAHHSI BXK€ 3IIMCHEHMX OINepaliid 10 CUCTEMH, OPIEHTOBAHOI HA CBOEYACHE
BUSIBJICHHS BUKDHUBJICHb, MOHITOPHHT PH3MKOBUX CHTHAJIB, IPOTHO3YBaHHS
MOTEHIIMHUX BIIXWICHb Ta IHTEJIEKTYaJIbHE OIpallfoBaHHs iH(opMaIlii.

[lepmuit piBeHb — yughposizayis ayoumopcokux npoyedyp. Ha mpomy erarmi
1M(poBI IHCTPYMEHTH BUKOPHCTOBYIOTHCS TMEPEIyCIM JJII aBTOMATH3AIlli OKPEMHUX
omepariii  ayJUTOPCHKOTO  Tporecy: 300py, CTPYKTYpyBaHHS, OOpOOJICHHS,
3icTaBieHHs Ta Biyamizamii iH(opmarii. [lpum 1pOMy TexHOJIOTIT TEpEeBaKHO
MIIBUIYIOTh IIBUAKICTh 1 TOYHICTh BHUKOHAHHS TPAAMIIIHHUX TpOLEIyp, HE
3MIHIOIOUH MIPHUHIIMIIOBO iX METO0JIOTIYHOT JIOT1KH.

Hpyruit piBenb — data-driven audit (ayoum Ha ocHO8i OaHux). Ayautop
MEePEXOAUTh B1J] OOMEXKEHOTO TECTYBAHHS /10 CUCTEMAaTHYHOTO aHaji3y 3HAYHUX, a
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MOTEHLIHHO W TOBHUX MACHBIB OMEpaliiHUX JdaHuX. Y (QOKyCl ONUHSIOTHCA
nyOJIFOBaHHS, HETUIIOBI TpaH3akKllii, BIAXWJICHHS BiJI HOPMATHBHHUX I1apaMeTpiB,
HE3BUYHI KOMO1HAIlI] O3HAK Ta 1HII BIAXUJICHHS.

Tpertiii piBeHb — continuous auditing (be3nepepsnuii ayoum) Ta CONLNUOUS
monitoring (6e3nepepsnuil  MOHImMOpuHe), 3a SKUX aHAJITUYHI TPOIEAYpH
IHTETPYIOThCSI B TOCTIMHUHN 1HQOpMAIIHHUM KOHTYp oOpraHizaiii, 3a0e3nedyroun
peryJsipHe OLIHIOBAaHHS PU3UKIB 1 KOHTPOJIBHOTO CEPEIOBHUIIIA.

YerBeptuii piBeHb — predictive auditing (npoenosnuti ayoum), mo Tiependadae
3aCTOCYBAaHHS CTATUCTUYHHUX MOJIEJCH, MAIIMHHOTO HABYAHHS Ta 1IHIIUX aHATITUYHUX
IHCTPYMEHTIB /ISl OI[IHIOBaHHS HMOBIPHOCTI peasi3aiii pU3UKIB Ta MPOTHO3YBaHHS
IMOTEHIIIMHUX BIIXUJICHD.

[I’satuit piBeHs — intelligent auditing (inmenekmyanvHuti ayoum), y Mexax sikoro
IHTEIEKTyaJIbH1 TEXHOJIOT1T IaI0Th 3MOT'Y BUSIBIISITU CKJIA/IHI 3aJI€KHOCTI, HETPUBIAJIbHI
MaTepHU Ta MOTEHI[IHHO PEJIEBAHTHI PU3MKOBI CUTHAIM, SIKI HE OyJid MOINEpPEaHbO
chopMyILOBaH1 ayIUTOPOM SIK OKPEMI T1IMOTE3H.

Takuii miaxia y3roJKy€eTbes 13 cydacHUMU pekoMmeHaamismu [IA, BianoBiaHo 10
AKUX aHATITHKA JIAaHUX € BOXKJIMBUM YMHHHUKOM IT1JIBUILIEHHS CBOEYACHOCTI, SIKOCTI Ta
OOTPYHTOBAHOCTI Pe3yJIbTaTIB BHYTPIIIHHOIO AyAUTY, & PO3BUTOK TEXHOJOTTYHHUX 1
AHATITUYHUX  KOMIIETEHTHOCTEH  BH3HAYAEThCA K HEOOXiJHA TMepeayMoBa
3a0e3nedeHHs oro MaitOyTHRO1 MPodeciifHOI CITPOMOKHOCTI.

3 ormsAgy Ha T, MPOMOHYEMO PO3TJSHYTH KOHIENTYaldbHY MOJETH EBOJOLIi
1M(POBOro BHYTPILIHBOTO ayAUTY (puc. 2).

[IpUHIMIIOBO BaXKJIMBO, 1110 HaBEJEHA MOCIIIOBHICTh HE Tiepeadavae BIIMOBU BiJl
pU3HK-OpleHTOBaHO1 mapagurmu. HaBnaku, pusmk-opieHToBaHa Jiorika (Risk-Based
Logic) 3anuiaerbest METOAO0JIOTIYHUM SIIPOM BHYTPIIIHBOTO ayAUTY, TOAL K HU(POBI
TEXHOJIOT1i TOCIIJIOBHO PO3IIUPIOIOTh HOro 1H(pOpMallifHy, aHaJiTUYHYy Ta
MPOTHOCTUYHY CIPOMOXKHICTB. 3 OIJISIAY Ha Te, HU(poBy TpaHchOpMAIlito JOIIILHO
PO3IIIAIaTH HE SIK 3aMiHY PU3UK-OPIEHTOBAHOTO MMiJIX0/TY, a SIK HOT0 SKICHY €BOJIIOIIIO
— BIJI CTaTUYHOTO BH3HAYCHHS AayJUTOPCHKUX TMPIOPUTETIB JIO0 JUHAMIYHOIO
YIpaBIIHHS PU3UKOBUMH CUTHAJIaMHU HA OCHOBI JIAHUX.

Came Taka mo3ulis BIIMOBIIae cydyacHoMY TipodeciitHomy nuckypcey. IIA okpemo
posrisnae BukopuctanHs Data Analytics ta Al gk 1HCTpyMEHTIB, 37aTHHUX
MiIBUIYBaTH SKICTh 1HCAWTIB (Insights), epekTUBHICTh ayIUTOPCHKUX TPOLETYP 1
MIATPUMYBATH MPOLEC TPUUHATTS pillieHb [4].

Bognouac IIA mnpsimo 3Beprae yBary Ha BIIMIHHICTD MUK TPagulIAHOIO
aHamiTHKO0 Ta Al: mITydHUH IHTENEKT MOXE PO3IMIMPIOBATH TOPU3OHT TMOIIYKY
npo0sem, skl He Oynau cQopMysbOBaHI SK TMOYATKOBI ayAUTOPCHKI TIMOTE3HU, aye
BOJHOYAC CTBOPIOE PHU3HMK OTPUMAaHHS HEpPEIeBAaHTHHX ab0 HAJAMIPHO IIUPOKHX
pe3yabTaTiB [4].
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PiBenn 1. RISK-BASED AUDIT
Pusux sik 0CHO8a BU3HAYEHHS AYOUMOPCHLKO20 (hOKYCY ma npiopumemis nepesipxu.

v

Pigens 2. DATA-DRIVEN AUDIT
Hani sax ocHosa ayoumopcbKux 00Ka3ie i CUCeMamuyHo20 aHai3y 3HAYHUX MACUBLE
onepayi.

v

Pisens 3. CONTINUOUS AUDITING
besnepepsricms ompumarms ma ananizy inghopmayii, nocmitine 8i0CMedHceHHs.
PUBUKOBUX CUCHANIB.

\

Pigens 4. PREDICTIVE AUDIT
IIpoenosysanms timogipnocmi peanizayii pusuKie i NOMeHYiuHUX 8i0XU1eHb.

v

PiBenn 5. INTELLIGENT AUDIT
Busienenns cknaonux 3axkonomipnocmetl, HempugiaibHUX NAMeEPHI6 i HOBUX PUSUKOBUX
CUCHATIIB.

Pucynok 2. Eomoriist 1iudpoBoi Tpanchopmaiiii BHyTPIIIHBOTO ayAUTY
Ipumimxa: pospobaeno asmopom

OTxe, IHTENEKTyai3alisi ayJuTy HE TIOBUHHA  OTOTOXXHIOBATHUCA 3
aBTOMATH3AIE€I0 ayAUTOPCHKOTO CymKeHHs. HaBmaku, 3a yMOB 3pOoCTaHHS poJii
AITOPUTMIYHUX 1HCTPYMEHTIB MpoQeciiiHe CY/DKEHHS ayIuTopa HaO0yBa€ HOBOTO
3HAUEHHS: CaMe ayJUTOp BU3HAYAE PEICBAHTHICTh OTPUMAHUX CUTHAJIIB, OLIIHIOE iXHIO
JI0OKa30BICTh, BPAaXOBYE€ KOHTEKCT AISUTBHOCTI OpraHizaiii Ta (opmye oCTaTOUYHHUMN
npodeciiiHuii BUCHOBOK. TOMY MEpCIEeKTHBHA MOJEIb HU(PPOBOTO BHYTPIIIHHOTO
ayJIUTy Mae€ IPYHTYBaTUCS HE HA TMPUHIIMIIN <JIIOJWHA a00 TEXHOJOTIA», a Ha iXHIN
KOMILJIEMEHTApPHOCTI, 3a $KOI TEXHOJOTIS PO3IIMPIOE aHATITUYHI MOMKIJIMBOCTI
ayJIuTopa, aje He MiAMIHSIE Horo npodeciiiHy BiAMOBIJATbHICTb.

Opni€ro 3 HaAWOLTBII MOKA30BUX XaPAaKTEPUCTUK CYyYaCHOI CUTYyalli € PO3PUB MIXK
YCBIIOMJICHHSIM ~ CTPATEriyHOI  Ba)XJMBOCTI UU(PPOBUX KOMIETEHTHOCTEH Ta
(aKTUYHHUM PIBHEM iX 3aCTOCYBaHHS.

3a pmanmumu 3BiTy 2025 poxy North American Pulse of Internal Audit,
onyoOmikoBanoro All, 92% pecnoHieHTiB BU3HAIM aHaMTUKY JaHux (Data Analytics)
OJIHIEI0 3 HAWBAXJIMBIIMIUX TEXHOJOTIYHUX KOMIIETEHIIM s MaiOyTHBOTO
BHYTPILIHBOTO ayauTy. BogHouac nuie 28% onuTaHUX 3a3HA4YMIIM, 1110 iXHI CIIyKOu
BHYTPILIHBOTO ayJAUTy MAaIOTh BUCOKUN a00 MPOCYHYTUH PiBEHb BUKOPUCTAHHS JaTa-
aHaJITUKU [5], 110 BKa3ye HAa CYTTEBUIN PO3PUB M1k TEXHOJIOTIYHUMHU OYIKYBaHHSIMHU
Ta peajJbHOIO TOTOBHICTIO KOMaH/.

I{i mani AO3BOJSIOTH 3pOOMTH TMPUHIIMIIOBHK BHUCHOBOK: IpoOiieMa mudpoBoi
TpaHchopmarlii BHyTPIIITHBOTO ayAUTY BXKE HE 3BOJIUTHCS 0 IOCTYTHOCTI TEXHOJIOTIH.
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KimrouoBum o0oOMexkeHHSIM CTae oOprasizaifiiiHa Ta mpodeciiiHa CIPOMOXKHICTD
NEPETBOPUTHU TEXHOJIOTIYHUHN MOTEHIIIA] Ha SIKICHE ayJUTOPChKE 3HAHHS.

VY nocnimxenni Chartered 1IA cepen 6ap’epiB po3Butky Data Analytics Takox
BUJIUIAIOTBCS AC(MIIUT HAaBUYOK, PECYpCHI OOMEXEHHS Ta 4YacoBl BUTpaTH Ha
BIPOBAKEHHS [6].

TakuM 4nHOM, 1H(POBA 3PLTICTE BHYTPIIIHBOTO ayAUTy HE MOXCE OLIHIOBATHCS
BUKIIIOYHO KiJIBKICTIO NPUAOAHUX NPOrpaMHUX IPOAYKTIB. Ii HEOOXiqHO BH3HAYATHU
Yyepe3 3/IaTHICTh ayAUTOPChKOi (DYyHKIIT 1IHTErpyBaTu JaHi, TEXHOJIOT1i, METOOJIOTIIO
Ta podeciiiie CyHKeHHS.

Y 11bOMy KOHTEKCTI IIU(POBA 3pLIICTh BHYTPIIIHBOTO AYAUTY Ma€ PO3TISAATUCS
K KOMIUIEKCHA XapaKTepUCTUKA, [0 OXOIUIIOE HE JTUIIE TEXHOJIOTIYHY OCHAIICHICTb,
a U fAKICTb JaHWX, PIBEHb AHANITUYHUX KOMIIETEHTHOCTEM MEpPCOHANly, 3pUIICTh
METO/0JIOr1i, 1HTErpOBaHICTh IHPOPMALIMHUX CHUCTEM Ta 3AAaTHICTh AayJIuTOpIB
IHTEpPHPETYBATH PE3YyJIbTAaTH ANTOPUTMIYHOrO aHamiizy. Takuil miaxia OPHHIMIIOBO
3MIHIOE KpUTepii e(EeKTUBHOCTI ayJAUTOPCHKOI (YHKIII: BaXJIMBUM CTa€ HE 0OCST
aBTOMATU30BAHUX oOIlepaliid caM 1o cobi, a 37aTHICTh IUGPOBUX IHCTPYMEHTIB
M1JIBUIIYBATU CBOEYACHICTh, PEIEBAHTHICTh 1 MPOTHOCTUYHY IIIHHICTh ayAUTOPCHKOI
iH(dOopMmaIii.

Takum uyuHOM, HHM(ppoBa TpaHchoOpMallisi BHYTPIMIHBOTO AyAUTY € HE IMPOCTO
TEXHOJIOTTYHOIO MOJICPHIZAINEI0 TPAMULIMHUX TPOLETYp, a SKICHOIO 3MIHOKO CaMoi
apXiTeKTypu ayJuTopchkoi (yHKuii. [i cyTHicT, monsrae y mepexomi Bif
MEePIOUYHOTO PU3UK-OPIEHTOBAHOTO OIIHIOBAHHS JI0 IMHAMIYHOT MOJENI, Y SIKi JaH1
CTalOTh OCHOBOIO ayJIUTOPCHKUX JOKa3iB, Oe3MepepBHA aHAIITHKA — MEXaHI3MOM
OTIEPaTUBHOIO pearyBaHHs, MPOTHO3HI I1HCTPYMEHTH — 3acO00M MPOAKTUBHOIO
YOpaBIIHHSA PU3UKAMU, & 1HTEJEKTyaJbHl TEXHOJOTIi — IHCTPYMEHTOM BHSBJICHHS
CKJIQJIHUX 1 HEOYEBUHUX 3aKOHOMIpHOCTEN. [Ipu 1IbOMY pU3HK-OpIEHTOBAHUMN MIAX1A
30epirae cTaTyc METOAOJIOTIYHOTO SApa BHYTPIIIHBOIO ayAUTY, a HU(PPOBI TEXHOJOTT]
PO3MIMPIOIOTh  WOTO0  aHANITHYHI Ta  MPOTHOCTHYHI  MOXJMBOCTI.  Biarak
KOHKYPEHTOCTIPOMOXKHICTh 1 Pe3yJbTaTUBHICTh CY4YacCHOI ayJUTOPChKOT (GyHKIIIT
BU3HAYATUMYThCSI HE CTIIBKM PIBHEM ii TEXHOJOTIYHOI aBTOMAaTH3allii, CKIJIbKU
3JIaTHICTIO 1HTETPyBaTH JlaHl, TEXHOJIOT1i, METOMOJOri0 Ta TpodeciiiHe CyKeHHS
ayuaropa.

[lepcrieKTUBHUM HampsIMOM MNOJAIBIINX JOCIIIPKEHb € PO3pOOJIEHHS CHUCTEMHU
MOKa3HUKIB OLIIHIOBAHHS IU(POBOI 3p1JI0CTI BHYTPIIIHBOTO ayAUTY T4 METOAUYHHUX
MIJIXOMIB /10 1HTErpaiii aHaJITUKH JaHWUX, MITYYHOTO IHTEJIEKTY W Oe3lnepepBHOTO
MOHITOPUHTY Y IPOLIECH YIPABIIHHS PU3UKAMH.
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The current stage of development in Ukraine’s security and defense sector calls for
a fundamental transformation of the military education system. In the context of full-
scale war and rapid changes in combat tactics, one of the key indicators of effectiveness
personnel training at higher military educational institutions is the high-quality
organization of examination process [1-2].

Modern combat is rightly referred to as a “war of technology,” in which dominance
of the electromagnetic spectrum is one of the key conditions for victory. Accordingly,
the training of officers and noncommissioned officers for the Radio Technical Forces
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(RTF), electronic warfare (EW) units, and communications units requires not only in-
depth engineering knowledge but also specific approaches to assessing these
competencies [3-5]. In the military training system, an exam is not merely an academic
assessment of knowledge, but a final milestone that determines a future specialist’s
combat readiness, psychological resilience, and leadership qualities before they are
deployed to carry out real-world missions. Assessment of technical disciplines in the
field of radio engineering must combine fundamental science (electrodynamics, signal
theory) with the harsh realities of modern equipment operation on the battlefield [6-8].

The administration of exams at military institutes and academies is based on strict
regulations issued by the Ministry of Defense and the Ministry of Education and
Science of Ukraine. The assessment of students’ knowledge is a multi-level process:
from entrance exams (a national multi-subject test, physical fitness standards, and
psychological screening) to semester exams and the State Certification of graduates.

In addition to academic and teaching staff, examination committees must include
officers with actual combat experience and representatives of the units that will receive
the graduates (commanders of combat units, officers from military command
structures). This allows for the evaluation of cadets’ knowledge through the lens of its
practical value.

As demonstrated by the experience of educational institutions operating during
martial law, the ongoing assessment of military personnel’s knowledge was
successfully transitioned to remote platforms (such as Moodle). Automated testing of
theoretical knowledge minimizes instructor bias and allows for the rapid evaluation of
large groups of students.

The complexity of radio engineering disciplines necessitates specific requirements
for the structure of the examination process. A significant body of theoretical
information (tactical-technical characteristics of equipment, calculations of radar
station line-of-sight ranges) has been converted into digital format.

The training of radio engineering specialists is based on a competency-based
approach, which precludes the possibility of merely rote memorization of the material.

The exam in specialized subjects always consists of two components. While theory
(knowledge of circuit design and signal processing algorithms) is assessed through
tests, the practical portion requires candidates to meet operational standards using
actual equipment at training ranges (deploying antenna systems, configuring radio
stations, and detecting targets).

Effective evaluation requires conditions that closely resemble those of the modern
battlefield. However, since working with actual emitting equipment often reveals
positions or is limited by the equipment’s operational life, virtual simulators (VR),
laser-based combat simulation systems (MILES), and software-defined radio (SDR)
systems are actively used to simulate complex electronic warfare environments during
command-and-staff exercises using simulation systems such as JCATS [3,9].
Examiners assess the cadet's ability to make decisions under conditions of severe time
constraints and a lack of information.

Currently, the assessment system at military higher education institutions is being
actively adapted to European and Euro-Atlantic military standards. Integration into the
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Euro-Atlantic security space requires an update to the criteria for the academic success
of engineering cadets.

Educational Institutions use the European Credit Transfer and Accumulation
System (ECTS), adapted to traditional institutional grading scales.

A separate component of the exams is the assessment of knowledge based on
NATO standards [10]. This applies to both English language proficiency and
management procedures.

For radio technicians, this includes knowledge of data exchange protocols (such as
Link 16), proficiency in technical English (STANAG 6001), and familiarity with troop
leadership procedures (TLP — Troop Leading Procedures, MDMP) during the
deployment of technical nodes.

When operating in stressful situations, the evaluation focuses not only on the ability
to set up a radar or electronic warfare station, but also on the ability to quickly
troubleshoot hardware malfunctions while under enemy fire. Evaluation criteria
include mental and psychological resilience and leadership in crisis situations (the
ability to take command in the event of the commander’s “loss™).

In leading global practices, an integral part of the examination process is the After
Action Review (AAR) procedure — a detailed review and analysis of the actions taken
after a mission has been completed. In leading global practices, an integral part of the
examination process is the After Action Review (AAR) procedure — a detailed review
and analysis of the actions taken after a mission has been completed.

After completing the exercise (for example, detecting a group of air targets under
conditions of active jamming), the examiner and the cadet analyze the station’s log files
and telemetry.

Cadets not only passively receive feedback from their instructors but also actively
participate in analyzing their own decisions. This approach allows the examiner to
understand the military specialist’s line of reasoning, while enabling the cadet to
recognize their tactical mistakes and identify avenues for professional improvement,
thereby fostering a deep engineering mindset.

Technology is constantly evolving, which poses ongoing challenges for the
examination system at technical universities.

The main problem is the risk that exam syllabi will become outdated when they fail
to keep pace with the rapid evolution of military capabilities. Knowledge regarding the
use of UAVs, electronic warfare, satellite communications, and counter-battery
operations must be continuously incorporated into exam questions, based on real-world
experience (Lessons Learned) from the Russian-Ukrainian war.

To eliminate any subjectivity, it is necessary to implement strict, standardized
protocols (checklists) for evaluating performance standards when working with radio
equipment.

In the context of digitalization, it is extremely important to ensure academic
integrity and prevent the use of unauthorized aids during remote and computer-based
testing.

Thus, the training and evaluation of future specialists in the field of radio
engineering is not a routine academic process, but rather a strategic tool for shaping
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the nation’s future defense capabilities — a multilevel process that combines the
assessment of fundamental engineering knowledge with survival skills and the ability
to operate equipment in the context of modern combined-arms combat.

The evolution of the assessment system — from traditional reproductive testing to
complex, multidimensional field simulations conducted under psychological
pressure—is inevitable. The primary goal of any examination in the training of military
professionals is to ensure that the commander who enters the battlefield is capable of
effectively carrying out combat missions, defeating the enemy, and saving the lives of
his subordinates.
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Abstract: This article theoretically examines the opportunities and prospects of
using artificial intelligence technologies in the teaching of history in higher education.
The main purpose of the study is to determine how Al technologies can contribute to
the development of students' critical thinking. The article investigates the theoretical
foundations of the concepts of artificial intelligence and critical thinking, and
systematizes the possibilities of applying these technologies in history teaching —
creating a personalized learning environment, intensifying work with historical
sources, stimulating inquiry-based learning, expanding multi-perspective analysis, and
improving assessment processes. At the same time, challenges such as the risk of
cognitive passivity, the problem of source reliability, and digital literacy inequality are
also assessed. The study concludes that the responsible and pedagogically well-
founded integration of artificial intelligence into the teaching process can contribute to
the development of students' critical thinking.

Keywords: artificial intelligence; history teaching; critical thinking; higher
education; teaching technologies

Introduction. The rapid development of artificial intelligence (Al) technologies
has brought about fundamental changes in many areas of education systems, including
higher education. In recent years, in particular, personalized learning systems, virtual
assistants, and data analytics have made it possible to raise the teaching and learning
process to a qualitatively new level [5]. While this process encompasses almost all
stages of education, it is also affecting the teaching methodology of the humanities,
and history in particular.

The teaching of history should traditionally be aimed not at the memorization of
facts, but at developing students' critical thinking, their ability to analyze the cause-
and-effect relationships of historical events, and their capacity to comparatively
evaluate different sources. In this regard, the integration of Al tools into history
teaching is creating new opportunities for developing students' skills in questioning
historical events, putting forward hypotheses, and engaging in the process of historical
analysis [6]. At the same time, researchers note that Al creates both opportunities and
challenges for the development of critical thinking in higher education — uncontrolled
use of Al tools may lead to cognitive passivity among students and a weakening of
independent analytical skills [3].
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The relevance of the topic is conditioned by several factors. First, Al technologies
are already becoming an inseparable part of the teaching process in higher education
institutions, and this process 1is irreversible. Second, the distinctive teaching
methodology of history — source criticism, the reconstruction of historical context,
and multi-perspective analysis — requires special attention when Al technologies are
applied. Third, although the relationship between Al and critical thinking has been
widely studied in the scholarly literature [10], the theoretical analysis of this problem
specifically within the context of history teaching remains a relatively underexplored
area.

The purpose of the study is to theoretically analyze the opportunities and prospects
of using Al technologies in the teaching of history in higher education, and to determine
how these technologies can contribute to the development of students' critical thinking.

To achieve this purpose, the following tasks are set:

* To examine the theoretical foundations of the concepts of artificial intelligence
and critical thinking;

» To systematize the possibilities of applying Al technologies in the teaching of
history;

» To assess the existing challenges and prospects in this field.

Theoretical Background and Literature Review. In the educational context,
artificial intelligence is understood as computer systems that perform human-like
cognitive functions (learning, decision-making, data analysis). Luckin and colleagues
propose to view the application of Al in education (AIEd) not merely as a technical
tool, but as a synthesis of pedagogy, subject content, and student models [5]. This
approach highlights the importance of integrating Al into the teaching process not as a
mechanical addition, but as an organic part of the pedagogical system.

Doroudi, examining the historical relationship between artificial intelligence
and education, notes that this field has undergone a long evolutionary path and today
encompasses a broad spectrum ranging from adaptive learning systems to generative
Al tools [4]. This historical context shows that the application of Al in education is not
a sudden phenomenon, but the result of long-term scientific and technical development.

In the scholarly literature, critical thinking is characterized as a purposeful,
evaluative, and self-regulating process of thought. This process implies that, instead of
passively accepting information, an individual questions it, evaluates the reliability of
sources, and draws logically substantiated conclusions. This is particularly important
from the standpoint of history as a discipline, since historical cognition is itself
grounded in the critical analysis of sources.

Research conducted in this direction i1s dual in character. On the one hand, a case
study of Al-based chatbots in higher education found that dialogic interaction with Al
contributed to the formation of a culture of questioning among students, particularly
the emergence of integrative and critically engaged questions [2]. On the other hand,
Chiu and colleagues warn that uncontrolled and uncritical use of Al tools may,
conversely, lead to cognitive passivity. This contradictory picture shows that the effect
of Al on critical thinking is not automatic, but depends specifically on how it is
pedagogically structured [3].
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Studies conducted in the context of history teaching show that Al facilitates access
to historical sources, creates conditions for the analytical treatment of historical data,
and enables the active engagement of students in the process of questioning historical
events. A study conducted in the Ugandan context revealed both the opportunities of
applying these technologies in developing countries and the challenges related to
infrastructure and digital literacy [7]. A mixed-methods study conducted in the
Jordanian context similarly demonstrated that Al tools can enhance historical analysis
and interpretation while supporting the development of students' critical thinking skills,
drawing on practical teaching experience, emphasizes that Al has the potential to
transform historical cognition from passive assimilation into active, inquiry-based
discovery.

The review conducted shows that, although the relationship between Al and critical
thinking has been sufficiently studied in the general pedagogical context, the
systematic theoretical analysis of this problem specifically within the framework of
history's distinctive methodology (source criticism, historical contextualization, multi-
perspective analysis) remains relatively limited [10]. This substantiates the scientific
novelty and necessity of the present study.

Opportunities for Applying Artificial Intelligence Technologies in the
Teaching of History. Al-based adaptive systems make it possible to form an
individual learning trajectory tailored to a student's level of knowledge, learning pace,
and area of interest. In the context of history, this can be realized, for example, by
presenting material at different levels of depth to a student more inclined toward
medieval history and to one more inclined toward modern history. Unlike the
traditional "one-size-fits-all" model, this approach increases students' active
participation and their enthusiasm for independent inquiry, which is one of the initial
conditions for the formation of critical thinking.

Al technologies facilitate access to large volumes of historical archives, digitized
documents, and texts, and also enable the rapid searching and preliminary analysis of
these sources. This provides students with a broader basis for developing source-
criticism skills — instead of being limited to a small number of textbook texts, they
gain the opportunity to comparatively analyze various types of primary and secondary
sources.

Al-based dialogue systems (chatbots), by working with students in an interactive
question-and-answer format, encourage them to ask questions about historical events,
put forward hypotheses, and substantiate their own positions. This process develops in
accordance with a five-level questioning model (general/defining, specific, applied,
integrative, critically engaged), creating conditions for students to transform from
passive recipients of information into active historical analysts.

Demonstrating how historical events are interpreted differently from the standpoint
of different sources, ideologies, and cultural contexts is one of the core methodological
principles of history teaching. In this regard, Al tools can enable students to rapidly
compare how the same event is presented differently by various historical schools or
sources, which in turn prompts critical reflection on the concepts of historical
objectivity and subjectivity.
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Al-based assessment tools have the potential to provide prompt feedback by
analyzing the quality of argumentation, the degree of source use, and the logical
coherence of students' written work. This is particularly useful in circumstances where
a teacher's capacity to devote individual attention to each student is limited.

Challenges and Limitations. Alongside these opportunities, a number of serious
challenges also exist:

* Risk of cognitive passivity — Uncontrolled use of Al tools may lead students
to mechanically accept ready-made answers instead of conducting their own analysis,
which runs counter to the development of critical thinking.

* Source reliability problem — The fact that generative Al models sometimes
produce inaccurate or fabricated (hallucinated) information further increases the
necessity of verifying historical facts.

* Digital literacy inequality — Not all students and teachers possessing the same
level of proficiency in using Al tools effectively can create institutional inequalities.

» Lack of methodological preparation — Teachers need appropriate training and
support in order to integrate Al pedagogically in a correct manner.

Prospects. The future success of applying Al in history teaching depends, above
all, on positioning the technology as a tool that strengthens rather than replaces critical
thinking. In this regard, integrating "AI literacy" courses into history teaching
programs, as well as improving teacher-training systems in this direction, appear to be
the main promising areas.

Conclusion. The theoretical analysis conducted shows that the integration of
artificial intelligence technologies into the teaching of history in higher education
creates significant opportunities for the development of students' critical thinking. The
creation of a personalized learning environment, the intensification of work with
historical sources, the stimulation of inquiry-based learning, the expansion of
opportunities for multi-perspective analysis, and the improvement of assessment
processes constitute the main directions of these opportunities.

At the same time, the analysis also showed that the integration of Al into the
teaching process does not automatically lead to the development of critical thinking.
Factors such as the risk of cognitive passivity, the problem of source reliability, digital
literacy inequality, and teachers' lack of methodological preparation indicate that this
process requires careful pedagogical planning. In other words, the effect of Al
technologies is not neutral — whether the outcome is positive or negative depends
specifically on how these technologies are structured and which pedagogical goals they
serve.

In this regard, the following directions may be considered promising for increasing
the effectiveness of using Al in the teaching of history:

* Incorporating an Al-literacy component into teacher-training programs;

* Developing teaching scenarios in which Al tools are aligned with historical
source-criticism methodology;

 Building students' ability to critically evaluate the conclusions produced by Al;

* Promoting the exchange of experience among higher education institutions in
this field.
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The theoretical nature of the study also constitutes its limitation — verifying the
propositions put forward through empirical means (student and teacher surveys, based
on concrete lesson practice) remains a relevant direction for future research.
Nevertheless, the theoretical analysis conducted substantiates that the responsible and
pedagogically well-founded integration of artificial intelligence technologies into
history teaching can contribute to the development of students' critical thinking.
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Abstract

Artificial intelligence (AI) has emerged as one of the most significant technological
developments influencing contemporary education. The integration of Al into the
educational process creates new opportunities for improving teaching and learning,
supporting personalized education, enhancing assessment practices, and assisting
teachers in responding to diverse learner needs [1, 2]. At the same time, the increasing
use of Al technologies raises important pedagogical, ethical, and professional questions
concerning academic integrity, data privacy, transparency, and the development of
appropriate digital competencies [1, 3]. This article examines the opportunities
and pedagogical perspectives associated with integrating artificial intelligence into
education. Particular attention is given to personalized learning, intelligent educational
technologies, assessment, teacher support, student engagement, and the development
of digital competencies. The article also considers the importance of
responsible and pedagogically appropriate use of Al, emphasizing that technology
should support rather than replace the professional role of teachers [2, 3]. It concludes
that effective integration of artificial intelligence requires appropriate pedagogical
planning, teacher preparation, ethical principles, equitable access to technology, and
continuous professional development.

Keywords:

artificial intelligence, education, digital technologies, personalized learning,
teacher competence, educational innovation, pedagogical perspectives.

Introduction

The rapid development of digital technologies has significantly transformed
contemporary educational systems. In recent years, artificial intelligence has become
an increasingly important component of this transformation, creating new possibilities
for teaching, learning, assessment, and educational management [2].

The development of generative artificial intelligence has further increased
interest in the role of Al in education and has encouraged educational institutions and
policymakers to reconsider traditional approaches to teaching and learning [1].

The role of technology in education has expanded considerably as schools and
higher education institutions seek more flexible, interactive, and learner-centered
approaches. Contemporary education increasingly emphasizes individual differences,
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active participation, critical thinking, creativity, and independent learning. Artificial
intelligence can contribute to these objectives by supporting adaptive learning
environments in which educational content and activities can be adjusted according to
learners' needs and progress [2].

One of the most important pedagogical opportunities provided by Al is
personalized learning. Learners differ in their abilities, interests, prior knowledge,
learning pace, and educational needs. Al-supported educational systems can analyze
learners' performance and provide differentiated content, tasks, and feedback. Such
technologies may help teachers identify areas in which learners require additional
support and facilitate more individualized approaches to teaching and learning [2].

Artificial intelligence also has the potential to support teachers' professional
activities. Teachers are responsible for planning instruction, preparing learning
materials, assessing students, providing feedback, managing classroom activities, and
responding to individual educational needs. Al-based technologies can assist teachers
in some of these activities and reduce the time required for certain administrative and
preparatory tasks. However, the effective use of such technologies depends on teachers
having appropriate digital and pedagogical competencies [2, 4].

Another important area is assessment. Contemporary educational approaches
increasingly emphasize continuous and formative assessment, which enables teachers
to monitor learners' progress and adjust instruction accordingly. Al-based systems can
support the analysis of learning data and provide rapid feedback, creating additional
opportunities for continuous monitoring of educational outcomes. Nevertheless,
technological assessment should not replace professional teacher judgment, because
educational evaluation involves individual, social, and contextual factors that require
human interpretation [1, 2].

The integration of artificial intelligence also creates new challenges for educational
institutions. Questions concerning academic integrity, data protection, privacy,
transparency, algorithmic bias, unequal access to technology, and the appropriate use
of Al-generated content have become increasingly important [1, 3]. UNESCO
emphasizes the need for a human-centered approach to generative Al in education,
including appropriate ethical safeguards, protection of personal data, and
pedagogically meaningful use of these technologies [1].

For this reason, the successful integration of artificial intelligence requires a
balanced approach in which technological opportunities are combined with sound
pedagogical principles. Teachers should remain central figures in the educational
process, while Al should function as a supportive instrument that enhances teaching
and learning rather than replacing human interaction and professional decision-making
[2, 4]. Developing teachers' Al literacy, establishing ethical principles, ensuring
equitable access, and promoting continuous professional development are therefore
essential conditions for the effective use of artificial intelligence in contemporary
education.

Conclusion

Artificial intelligence has become an increasingly important component of
contemporary education and is creating new possibilities for teaching, learning,
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assessment, and educational development. The analysis presented in this article
demonstrates that AI can support personalized learning, provide additional
opportunities for formative assessment, assist teachers in preparing educational
materials, and increase learners' access to flexible and interactive learning experiences
[1, 2]. At the same time, the educational value of artificial intelligence depends largely
on the pedagogical purposes for which it is used.

The integration of Al requires a reconsideration of teachers' professional
competencies and responsibilities. Teachers need to develop not only general digital
skills but also specific competencies related to understanding Al, evaluating its outputs,
applying ethical principles, and integrating Al into pedagogically meaningful learning
activities. UNESCO's Al Competency Framework for Teachers emphasizes human-
centred approaches, Al ethics, Al foundations and applications, Al pedagogy, and Al-
supported professional learning as important dimensions of teacher competence in the
Al era [3].Furthermore, artificial intelligence should not be viewed as a replacement
for teachers. The human dimension of education remains essential because teaching
involves communication, motivation, empathy, ethical guidance, contextual
understanding, and professional judgment. Al can support these processes by providing
technological assistance, but responsibility for educational decisions should remain
with qualified educators [2, 3].

The effective use of Al also requires attention to ethical and social challenges.
Academic integrity, data privacy, algorithmic bias, unequal access to technology, and
the reliability of Al-generated information represent important issues that educational
institutions need to address [1, 2].

Therefore, the integration of Al should be accompanied by clear institutional
policies, appropriate safeguards, teacher preparation, and opportunities for learners to
develop responsible Al literacy.

In conclusion, artificial intelligence has considerable potential to improve the
quality and effectiveness of contemporary education when it is integrated within a clear
pedagogical and human-centred framework.

The future of Al in education should therefore focus not simply on technological
adoption but on the development of educational environments in which technology,
teachers, and learners work together. Investment in teacher professional development,
ethical standards, digital infrastructure, and equitable access will be essential for
ensuring that Al contributes to inclusive, effective, and sustainable educational
development [2, 3].
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Abstract:

This article explores how differentiated mathematics instruction enhances
cognitive skills in primary students. Addressing the limitations of uniform teaching, it
proposes grouping students by problem-solving abilities and using tailored tasks. By
replacing rote memorization with heuristic problem-solving, educators can foster
theoretical thinking and accommodate diverse learning needs.
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Differentiated instruction

Developing Students' Cognitive Skills Through Differentiated Mathematics
Instruction in Primary Schools

One of the most important tasks facing the modern school is the development of
students' cognitive skills. It is well known that these skills are not only formed but also
continuously developed throughout the learning process. The educational activities of
primary school students create opportunities for the emergence of qualities that can
form the foundation of fundamental skills and habits. Psychological research proves
that in order to ensure student development and cognitive skills, the content of
education must be given a developmental character.

Thus, fulfilling educational standards is brought to the forefront in modern school
learning, which should be reflected in students' knowledge. School subjects must
ensure the formation of high-level thinking, including theoretical thinking, among
students. Although this idea has not yet found widespread application in mass school
education, general student development—specifically within the process of
mathematics instruction—is treated as a matter of primary importance.

Modern primary school mathematics textbooks place special emphasis on problem-
solving-based learning and the development of mathematical thinking through typical
problem types. However, a uniform textbook and a uniform lesson system to some
extent hinder the development of more talented students. The way forward lies in
grouping students according to their knowledge levels during mathematics instruction
and applying a system of exercises tailored to each level. Grouping students within the
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same classroom to ensure their individual development and conducting instruction
accordingly is called differentiated instruction by level.

2. Grouping Students According to Their Problem-Solving Skills

This approach offers great potential in the process of mathematics instruction.
Alongside the exercises in the textbook, the teacher designs a system of exercises with
a relatively higher degree of difficulty from alternative sources and assigns them to
high-achieving students. Consequently, students in each group receive tasks
appropriate to their capabilities and engage in educational activities under the teacher's
guidance. A major part of the teacher's work consists of preparing the exercise system
for each group during the pre-lesson preparation phase.

Requirements for Selecting Supplementary Didactic Material It is a recognized
fact that mathematics, as a school subject, plays a vital role in cultivating intellectually
and creatively gifted individuals. No other subject can rival mathematics in developing
students' thinking, as it features high levels of abstraction and generalization, with
knowledge acquired through both inductive and deductive methods. A specific
characteristic of mathematical thinking is its plurality of types. The development of
various types of thinking enables the transition of cognition and thinking from an
empirical to a theoretical level.

Pedagogical experiments and school practice demonstrate that solving specifically
typed and purposefully selected problems is highly beneficial for developing thinking
in young and adolescent children. Integrating cognitive, thought-provoking problems
into primary mathematics education and solving them must rely on students' baseline
knowledge. By doing so, the teacher achieves two main objectives:

1. Mathematics instruction acquires a developmental character.

2. Students acquire theoretical knowledge through heuristic pathways.

It 1s precisely during the problem-solving process that indicators of students'
mathematical abilities become apparent. These indicators include:

a) Rapid comprehension and assimilation of mathematical knowledge;

b) Possession of mathematical skills and habits;

c) Demonstrating operational efficiency when learning mathematical material;

d) Quickly learning and memorizing mathematical properties, rules, and
regularities;

e) Showing a strong interest in learning mathematics;

f) Dynamism of thinking during the reasoning process;

g) Possession of traits characteristic of figurative thinking.

The issues discussed above are directly related to mathematics instruction, and the
realization of these propositions largely depends on problem-solving. At the modern
stage, the factor of problem-solving in primary students' mathematical education is
gaining increasing importance. However, practice reveals that the majority of students
experience difficulties in solving problems. Methodological literature attributes these
difficulties to the following causes:

1. Inadequate level of mathematics teaching methodology: Students often
prefer to memorize solution algorithms during the problem-solving process.
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2. Failure to account for students' individual differences: Since students
possess varying individual abilities, teachers often overlook this during problem-
solving.

To eliminate the first cause, instruction must be given a developmental character.
To overcome the second cause, certain modifications must be made to the organization
(format) and content of instruction.

When solving any complex problem in a whole-class setting, we observe the
following scenario:

7 A portion of students grasp the problem quickly and solve it following a brief
explanation by the teacher;

7 Another portion of students solve the problem only after a detailed explanation
and with the teacher's assistance;

A remaining portion of students are unable to solve the problem despite a
detailed explanation and resort to copying the ready-made solution from the blackboard
into their notebooks.

3. Assigning Problems Tailored to Each Group's Level

How should problem-solving instruction be organized in mathematics so that all
students benefit from the lesson? To answer this question, modifications must first be
made to the organizational format of instruction and the content of the didactic
materials provided.

To achieve this, work must be carried out in two directions:

1. Grouping students according to their problem-solving skills;

2. Assigning problems tailored to the level of each group.

From the explanation above, it is evident that students in a single classroom can be
divided into at least three groups:

High-performing student group,

Average-performing student group,

Low-performing student group.

Naturally, tasks designed for the high-performing group are not accessible to the
low-performing group, as they would be unable to cope with the presented problems.

The characteristics of students' mental activity allow for the development of various
methodological variants for organizing problem-solving work involving word
problems during the educational process. During the lesson, problems appropriate to
each group's level are presented. Drawing upon the algorithm of stages for solving
complex problems, students utilize corresponding series of reasoning. Following the
organization of differentiated instruction, individual task cards are distributed to
students. These cards are prepared in advance by the primary teacher.

The content of these cards can be determined in two ways:

1. Incorporating problems specific to the level of each group;

2. Presenting the exact same problem to all groups, but structuring the
accompanying tasks in a differentiated manner.

Students complete the tasks in a written format on the worksheets provided to them.
It is worth noting that the achievement levels are not explicitly stated on the distributed
cards; instead, the teacher marks them using special symbols.
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3ABJAHHA YIHIVIBHEHOI'O XAPAKTEPY 4K 3ACIb
CTUMYJIOBAHHS HABUAJBHO-III3HABAJIBHOI
AIAJIBHOCTI YYHIB IOYATKOBHUX KJIACIB HA
YPOKAX MATEMATHUKHA

binenbka JIro0oB CtenaniBHa,
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Cyrousikina Mapis AHaroJiiiBHa,

CTYIEHTKA 2 KypCy MaricTpaTrypH,

JIporoOuibKuil Aep>KaBHU Me1aror'YyHUui YHIBEPCUTET
iMeH1 [Bana @panka, Ykpaina

[Ipouiec MMPOKOrO0 OHOBJIEHHS B rajgy3l OCBITH € CKJIAJHUM, CYNEPEWIUBHUM 1
0aratoBeKTOpHUM, 0O BiH IMOB’sA3aHUM 13 MOIIYKOM Ta €(EKTUBHUM 3aCTOCYBaHHSIM
HOBHX MIAXO0JIIB O MPOBAXKEHHS OCBITHBbOTO mporecy. Lli 3aBnanHs neprioyeproBo
MOCTaIOTh Mepes] BUUTEIIMU-IIPAKTUKAMH, a X TOJIOBHA METa IOJIAra€e y CTBOPEHHI
CHPUATIMBOrO Ta €MOLIMHO MO3UTUBHOIO CEPENOBHINA I 3/1HCHEHHS HaBYAHHS,
BHUXOBAaHHS Ta PO3BUTKY KOXXHOI JUTHUHHU, PO3KPUTTS ii NPUPOAHUX 3AIOHOCTEH 1
MMOTEHIIMHUX TBOPUUX MOXKIUBOCTeH [ 1, 3].

bararorpanHicTh 3MICTy OCBITH, PI3HOMAHITHICTh METO/IB Ta MPUKUOMIB poOOTH
BUMTENS, SKI 0a3ylOThCid HAa OUJAKTUYHHUX MPUHOUIAX 1 HOBITHIX METOJMKaX
HaBYaHHS, JAIOTh MOXKJIMBICTh 3a0€3Me4UyBaTH PI3HOMAHITTS BHJIIB JISJIBHOCTI YUYHIB
Ha YpOKax, JAO3BOJIAIOTh BUMUTEIIO YITKO BU3HAYaTH HABYAJIbHI JOCATHEHHS KOXXHOI
auTuHU. [lapTHEpPChKI CTOCYHKM MIXK BUMTEJIEM Ta YYHSIMHU Ha ypoKax, atMocdepa
3aXOIUICHHS JIT€H HABYAHHSIM Ta Mi3HAHHSIM HOBOTO JO3BOJISIOTH KOKHOMY YYHEBI
peanizyBaTu cebe B HaBYaIbHO-ITI3HABAJIbHIM JIsJIBHOCTI BIJIMOBIAHO 0 CBOIX BIKOBHUX
Ta 1HIUBITyaTbHIX MOJIMBOCTEH.

HaBuanns mae OyTH oOpra”izoBaHe Tak, 100 JOCSATTH 3a MiHIMAJIbHHM Yac
MaKCUMaJbHUX pe3ynbTaTiB. BoHO Mae OyTu mnomepeay pO3BUTKY IUTHHH Ta
MaKCHMaJbHO BHKOPHUCTOBYBATH YCl HasiBHI MEPEAYMOBHU 3I1HCHEHHS OCBITHHOTO
npoiiecy. Bimomo, 1o epexkTuBHHMI ypoK MaTeMaTHKU BianoBimHo a0 Kowmeririi
HVYII nependauae 3abe3nedyeHHs BCEOIYHOTO PO3BUTKY OCOOMCTOCTI ILISAXOM
HAaBYaHHS Ta BUXOBAHHS, SIKMM IPYHTYEThCS HA 3arajbHOJIIOJICHKUX LIHHOCTSAX Ta
MPUHIMIIAX HAYKOBOCTI, CHCTEMAaTUYHOCTI, JOCTYITHOCT1, CACTEMHOCT1 HaBYaHHS [2].

VY 3B’S3Ky 3 IIUM cepell CydacHUX HAYKOBUX IIJIXOJIB CHUCTEMa aKTHBIi3allii
HaBYaAJIbHO-I13HABAILHOI, PO3YMOBOi, TBOPUYOi, MUCJICHHEBOI JiSTTLHOCTI MOJIOIITUX
LIKOJISIPIB 3aiiMa€ 0JIHE 3 YLTBHUX MICIIb Y AOCTIIPKEHHIX POo0sieM Teopli Ta MPaKTUKU
MMOYaTKOBOI MIKOJIU. [{e MOsSICHIOEThCS TUM, 1110 OCBITHIM NPOIIEC MOBUHEH HE TUIbKU
3a0e3MeuyBaTy ONTUMAJIbHUM PO3BUTOK JUTUHH, ii MOTHBAIIMHUX, KOTHITMBHUX,
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€MOII1HO-BOJILOBUX, MOPAIBHUX Jii, aje i MPOEKTYBaTH iX B3aEMOJIIO Ta B3a€EMHE
MiJICWICHHS] B YMOBax Oprasizailii HaBYaJbHO-TI3HABAIbHOI Ta MOILIYKOBO-TBOPYOL
TISUTBHOCT1 KOKHOTO YYUHS.

VY 1nosi 30py HaAyKOBIIIB Ta BUUTENIB € BIANIYKaHHS €(PEKTUBHUX IUISIX1B PO3BUTKY
YYHIB TiJ] 4YaCc HABYAHHS, JIOCATHEHHS IOCTaBJICHUX HABYAJIbHUX, BUXOBHUX Ta
PO3BUBAJILHUX  IIIJIeH, YypaxyBaHHS I1HAMBIAyaJdbHUX BIKOBHX OCOOJIMBOCTEH
MOJIOAIIUX HIKOJISIPIB (TBOPYOI0, KPUTUYHOTO Ta JIOTIYHOTO MHUCIEHHS, 1HTEIEKTY,
mam’siTi, YSBH, yBar", CIPUAMaHHSA, MOBJICHHsS), CTHUMYJIOBAaHHS TBOPYOCTI,
CaMOCTIMHOCTi, aKTHBHOCTI Yy HaBYAJIBHO-MI3HABAIBHIN MisTbHOCTI yuHIB. lle
OOTPYHTOBYE aKTyaJbHICTh 00paHOT TEMHU AOCIIHKCHHS.

Y mpami bacamroBoi P. [3] BkazaHo, IO CTHMYJIIOBAHHSI HABYAJbHO-
Ni3HABAJIBHOI AiSIJILHOCTI Y4YHIB € TIPOLECOM IUIECIPSIMOBAHOIO BIUIMBY, SKUAW
MOKJIMKAHUM MpoOyIuTH ixHE OakaHHs BUMTHCS. lle 1inuil KOMILJIEKC METOIIB Ta
IHCTPYMEHTIB, SIKHMH TIEPETBOPIOE TIACHBHE CIPUUHATTA YYHIMHA HaBYAIBHOI
iH(dOopMaIlii Ha aKTUBHY Ta CAMOCTIITHY HaBUaJIbHO-MI3HABAIbHY JiSUTBHICTb.

CydacHl HayKOBO-IIPaKTUYHI JOCTI/PKCHHS aKTyaJbHUX MpPOoO0JeM MOYaTKOBOI
OCBITM HamMpaBJIeHI Ha TMOMYK €(EeKTUBHUX METOJiB, NPUMOMIB Ta 3aco0iB
CTUMYJIIOBAaHHS MAaTEMAaTHYHOI KOMIIETEHTHOCTI YYHIB 3 METOIO 3aCBOEHHS 3HaHb Ta
(dbopMyBaHHS YMIHb 1 HABUYOK YUHIB, IPEIMETHUX PO3YMOBHUX [l Ta CTIMKOI MOTpeOu
y MOJAbIIIOMY Mi3HaHHI HOBOTO [4, 22].

Bynp-sika nisulbHICTH Tiepen0ayae  HasBHICTH KOMIOHEHTa MoTuBauii. Lle
CTOCYETBCSI HaBUAJIbHOI AISUIBHOCTI, siKa Oy/ie YCIIIIHOIO 332 YMOBHU HassBHOCTI B YUHIB
MMO3UTUBHOTO CTaBJICHHS YYHsI /0 HABYAHHS, HABYAJIBHO-III3HABAJIBHOTO IHTEpECY,
noTpedu y 3100yBaHHI HOBUX 3HaHb, MOYYTTS 000B'A3KY U BIAMOBIAAIBLHOCTI.

Y ncuxoJorii MOHATTS PO MOTHB 03HAYAE KOHKPETHE CTIOHYKAHHS, PUYINHY, 110
BUMarae Jii, BUMHKIB, TOMy MOTHBH YYIHHS BHU3HAYAIOTh SIK CTaBJICHHS YYHS 0
npeaMeTa AisIbHOCTI, CIIPSIMOBAHICTh Ha 1110 A1sIbHICTh. MOTHBAITS A1STTBHOCTI TICHO
MOB'sA3aHa 3 1i CTUMYJIFOBAHHSM SIK TIPOIIECOM CITOHYKaHHS 70 Jii.

3aieXHO BiJ CTaBJACHHSA 10 HaBYaJbHOI MJiSJIBHOCTI, il 3MICTY BIJIOMOIO €
kiacuikaris (o/1171) MOTHBIB YUIHHS Ha BHYTPIIIHI MOTHUBH (SIK1 TTOB's3aH1 31 3MICTOM
HaBUYaJbHOI JISTIBHOCTI Ta 11 mpoiiecoM (Mi3HABAJBHUN 1HTEpec, moTpeda B
IHTENIeKTyaJIbHIi aKTMBHOCTI, TPArHeHHS JOCSATTH KpaIloro pe3yiabTaTy TOIIO);
30BHIIIHI MOTHBHU, SIKI XapakTEPHU3YIOTh B3a€EMOIII0 OCOOMCTOCTI 13 30BHIIIHIM
cepenoBUIlEM (BUMOTH, OMMCAHHS, BKa31BKHU TOILIO).

st bopMyBaHHSI MOTHBIB HaBYAIbHO-TT13HABAJILHOI J1SJTbHOCTI BUKOPUCTOBYIOTh
BECh apCeHasJ METO/IIB HABYAHHS: CIIOBECHI, HAOYHI 1 MPAKTU4YHI, PEIPOLYKTUBHI 1
MOIITYKOBI, 1HAYKTUBHI 1 JeAykTuBHI Tomo. KokeH 13 HuX METOMAIB, OKpIM
1H(hOopMaIITHO-HABYAJILHOTO, 3[IIMCHIOE TAKOK MOTUBALIMHUN BIIUB. [IpoTe icHY10Th
cnenu@iuHl METOAM CTUMYJIIOBaHHS 1 MOTHBAlli, COpsiMOBaHI Ha (QopMyBaHHs
MO3UTUBHUX MOTHUBIB y4iHHS, CTUMYJIIOBAaHHSI HaBUaJIbHO-I13HABAIIHOT aKTUBHOCTI 1
BOJHOYAC CHOpUSIHHS 30arayeHHI0 Yy4YHIB HaBYajdbHOIO 1HGopMmaricro. Boxwu
nepea0avaroTh €IHICTh AISUTBHOCTI YUUTEINS M yUHIB ITUISIXOM BUKOPUCTAHHS BUUTEIIEM
CTUMYJIIB Ta OpMyBaHHS MOTHBIB B YUHiB [5, 24].
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Ha aymxy CaBuenko O. [6], OCHOBHUM JKEPEJIOM CTHMYJIIOBAHHS HaBYAJIbHOI
TISIIbHOCTI Y4HIB € 1i 3micT. 1100 MiACHMIMTH CTUMYJIIOBAJIBHUN BIUIUB 3MICTY,
HEOOX1THO YITKO JOTPUMYBATHCSI BUMOT MPUHITUITIIB HAYKOBOCTI, CHCTEMAaTHYHOCTI Ta
MIOCJIIJTOBHOCTI, 3B'SI3KY HABUAHHA 3 KUTTSIM 1 MPaKTUKOI. BapTo BUKOPUCTOBYBATH
OpPUMOMHU CTBOPEHHS CHUTYyallli HOBU3HM, AKTYyaJIbHOCTI, HAOMMKEHHS 3MICTY J10
BAXXJIMBUX HAYKOBHUX BIJIKPUTTIB TOILO.

CTuMyJIIOBaHHS HABYaJIbHO-MI3HABAIBLHOT JISUIBHOCTI YYHIB MOKHA JIOCSTTH 32
JOTIOMOTOI0 Mi3HABAIBHUX CTHUMYJIB:

| BUKOpHCTaHHSI METOJIB MPOOJEMHOTO HaBYaHHS 3 METOI0 CTBOPEHHS
npo0JIEeMHUX HaBUAIBHHUX CUTYAIlll Ta 3aJTy4€HHs YUHIB JI0 MOIIYKOBOI MISIIBHOCTI,

[ 3acToCyBaHHSI METOJIB IPOEKTHOTO HABYAHHS Ta PO3BUBAIBHUX NUIAKTUYHHUX
1rop 3 METOI0 BUKOPUCTAaHHA C(DOPMOBAHUX 3HAHB YUHIB,

] BUKOPUCTaHHSI PI3HOMaHITHOTO AUAAKTUYHOrO Martepiaiy (BOpaB, 3aBJaHb Ta
3a/1a4) 3 METOIO OpraHi3allii po3yMOBOi Ta MOIIYKOBOI isUIbHOCT1 YUHIB.

BignoBigHo no kmacudikaliiii MOTHBIB JOOHUPAIOTh 1 ITUPOKO 3aCTOCOBYIOTH Ha
MPaKTHUIIl METOJU CTUMYJIIOBAaHHS HaBYAJIBbHOI JISUIBHOCTI [7]: MeTonu (popMyBaHHS
MI3HABaJBHOTO  1HTEpecy; MeToau  (opMyBaHHS  TMOYYTTS  OOOB'SI3KYy  Ta
BIJIMOBIJIAJILHOCTI Y HAaBYaHHI. Ba)XJIMBOIO MepeayMOBOIO YCIIIITHOTO HABYAHHS Ta
PO3BUTKY MOJIOIIMX IIKOJISIPIB € 3aIlIKaBJICHICTh 1 IM3HaBaIbHUN iHTEpec. Bigomo, mo
OCHOBHHMM IIIJISIXOM IMiJIBUIIEHHSI €(QEKTUBHOCTI OCBITHBOTO MPOIIECY € B3a€EMOJIIS
MPOLIECIB PO3BUTKY MHCIIEHHS IUTUHHU Ta (POPMYBaHHS Yy Hei BIANOBIJHUX 3HaHb,
YMIHb T4 HABHYOK.

JIOMiHYIOYMM METOJOM HaBUYaHHS MOJIOIINX HIKOJISAPIB € NMPAKTHYHUI MeTo.
Bin pgae 3Mory niTaM rau0iie YCBIIOMUTH HaBYaJIbHUM Matepias. HaBuaHHA
MOJIOJIIMX HIKOJISIPIB Mae OyTH HE JUIIE LIKaBUM, PaJICHUM, ajle BOAHOYAC BOHO
MOBMHHO 3a0e3MeuyBaTH IIHMOOKE 3aCBOEHHS HAaBYAJIBHOTO MaTepialy. 3aBIaHHs
BUMTENS MOYATKOBHX KJIACIB HE JIMIIIE HABUUTH, a i MPOOYIUTH B JITEH Mi3HABAIbHUMA
1HTEepeC, BUKJIMKATH EMOIlIHE 3aJ0BOJICHHS, PaAIiCTh BiJ OTPUMaHUX 3HAHb 1 JI0
camoro mpoiiecy ix 3acBoeHHs. [loTpiOHO QopMyBaTth y AiTell yMIHHS BUUTHCA,
OMpalbOBYBAaTU PI3HUM MaTepiall, MPUILEIUTIOBATH HABUYKHA CAMOCTIHHOI poOOTH,
dbopMyBaTH MPaKTUYHI BMIHHS Ta HABUYKH, SIKI HEOOX1IHI B KUTTI. YUHI TTOBUHHI
3aCBOITH HE TUIbKH MaTeMaTH4HI 3HAHHS, aji¢ ¥ OBOJIOAITH IMPUHOMaMHU 1 METOJIaMH
pO3B’s3yBaHHS  3aBlaHb, HaOyTHM  MNPaKTUYHI  BMIHHS,  KOPHCTYBAaTHUCS
BUMIPIOBAJIbHUMH, OOUYMCITIOBAIBHUMHU, KPECISIPCHKUMH, TEXHIYHUMHU TPUIAIaMHU,
CaMOCTIMHO MpaIOBATH 1 BJOCKOHATIOBATHUCS.

EdexkTuBHOCTI npouecy y4iHHS COPUSIOTh TaKl BUIAU A1SUIBHOCTI BUNTEIS:

[} oriHrOBaHHS YMOB, CITPSIMOBAaHUX Ha (POPMYBaHHS OCHOBHUX TOHSTH;,

[} aHai3 po3yMOBHX [I1H 1 onepalliii, 1K1 BAKOHYBaJIUCh YUHSIMH;

[J criiBBIIHECEHHS METOMIB POOOTH 31 3MICTOM HaBYAJIBHOTO Marepialy Ta
1HTEJIEKTYaIbHUMH MOKJIUBOCTSIMH YUHIB;

[} xapakTepucThKa SKOCTEH PO3yMOBOi MISUTBHOCTI Y4YHIB, SIKI BHUSBIISUIUCS Ha
ypOIIi 1 K1 MAIOTh B HUX PO3BUBATHUCH;

] BUIIEHHS CYTTEBOTO B HABUYAJILHOMY MaTepiali, y3aralbHeHHsl MaTepiaiy;
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] KOHTPOJIb 32 BIIACHUM MOBJICHHSIM Y4HIB (3MICTOBHICTb, CIIOBHUKOBUHN CKIIaJ
MOBJICHHSI, YITKICTh (hOpPMYJIIOBaHb, iX BHPA3HICTh, OOPa3HICTh, CHHTAKCHYHA
CTPYKTypa peueHb TOIIIO);

[} cTBOpEHHS YMOB JIJIs1 PO3BUTKY iX PENPOIYKTUBHOI Ta TBOPYOI YSIBH;

[} KOHTPOJIb 32 €MOIIIHHUM CTaHOM JITEH Ha ypolll Ta CTBOPEHHS CUTYalllid ISt
(dhopMyBaHHS BOJILOBUX SIKOCTEH OCOOMCTOCTI;

) ympaBiiHHS ~ CHIJKYBaHHSM YYHIB Ha YypoIll Ta BHUXOBaHHA B HHUX
JTUCITUTUTIHOBAHOCTI, OPTaHi30BaHOCTI Ta JIJTOBUTOCTI.

[TouaTkoBHUI Kypc MaTEeMaTHKU Ma€ K HAaBYAIbHO-TIPAKTUYHE, TaK 1 PO3BHUBAIBHO-
BUXOBHE 3HaueHHA. JlocmimkeHHss HaykoBIiB (AnnpieBcekuit b., bacanrosa P.,
['punuak B., Koctiok T., CaBuenko I., MuponoBceka Jl. Ta iH.), a TaK0X NMPaKTUIHUNA
JOCBIl YYMTENIB 3aCBIIUYIOTh, IO PO3B’SI3YBaHHS 3 YYHAMH pPI3HOMAHITHHX 32
3MICTOM Ta (OPMOIO 3aBJaHb IMIJIBUILYE €(EKTHUBHICTh BUBYEHHS MATEMATUKH Y
MMOYaTKOBIM MIKOTI.

Ha nymky naykoBuiB (bormanoBuu M., Kozak M., Kopomns f., Hdroxin M.,
['opoGuenko M., Kopuecrka O., Mapuenko JI., Cokin I. Ta iH.) epeKTUBHUM
OUIaKTUYHUM 3ac000M Ha ypOKax MaTeMaTHKH Yy MOYaTKOBUX KJlacax € 3aBJaHHs
YIIJIBHEHOTO XapaKkTepy, pO3B’A3yBaHHs SIKUX Nependadae 3HAHHS Ta BUKOPUCTAHHS
YUHSIMU PI3HUX C(OPMOBAHMX 3HAHb Ta BMiHb, & 1I€ CHpPHUSE PO3BUTKY HAaBYAJIbHO-
M13HaBAJILHOTO IHTEPECY YUHIB, OIaHYBAHHIO HUMHU PI3HUMHU NpUHOMaMH MHUCJIEHHS,
(hopMyBaHHIO YMIHHS CIIOCTEPIraTH 1 MOPIBHIOBATH, BAKOHYBATH TaKl pO3yMOBI [1i, SIK
aHaii3, CUHTE3, y3araJlbHEHHs, a0CTparyBaHHs, KOHKPETU3allisl, YITKO BUCIOBIIIOBATU
CBOI CY/PKEHHS Ta MipKyBaHHSI.

HocnignukoMm borpanoBuyem M. BHU3HA4Y€HO CyTh MOHATTA MPO YIIUIbHEHi
(koMILIeKCHI) 3aBIaHHSA SIK TaKl, K1 3a0€3Me4y0Th 10BOJI BEIUKUNA 00CIT poOOTH 1
JAI0Th 3MOTY 3a JOMOMOI'OI0 MEBHOI HAOYHOCTI UM CIEUIAILHOTO 1000pYy MPUKIIA/IIB
IIBUJKO OpPraHi3yBaTH HaBYaJbHY MAISUIBHICTH ITEH, JaKOHIYHO CGHOPMYIIOBATH
YMOBY; 3JIyYUTH J0 BIMOBICH OaraTo y4HiB, MATPUMYBATH IIBUAKUAN TEMI POOOTH;
CIPUATH TOCUIICHHIO PO3yMOBOTO HaBaHTaXeHHS IKoJisApiB [§, 120].

Taki BOpaBu BapTO BHKOPHUCTOBYBATH HAa PIZHMX €Tamax YPOKYy MaTeMaTHKH,
30KpeMa, IiJI 4ac MPOBEJICHHS €Taly YCHOTO paxyHKy [9], eramy ycHoi miubu [10],
3aKpIMJICHHS Ta y3arajbHEHHS 3HaHb TOLIO.

[Ipuknagamu 3aBaaHb YUIIJIBHEHOTO XapakTepy, sIKI PO3TISAAl0Th Ha IUX eTarax
YPOKiB MaTeMaTHKH y MMOYaTKOBUX KJIacax, €:

1. 3aBraHHS HA BUKOPHUCTaHHS MPUHOMY JOTIOBHEHHS:

Koorcne 3 wucen 5, 8, 20, 23, 37, 40 oonoenims 0o 85.

2. 3aBnaHHs HAa BUKOPUCTaHHS MPUHOMY TOCTaHOBKH 3aBJIaHb OJTHOTO BHY:

Koorcne 3 wucen 37, 30, 7, 14, 28, 55 30invwuume na 46.

o uucna 12 oodasaiime nociioo8Ho 4ucio 5, noku He ompumaeme 4ucio 67.

Bio uucna 100 ionimaiime nocnioosno uucio 15, noxu ye 6yoe MOoNCIUBUM.

3. O0uunCIeHHSs JTaHIFO)KKOM.

OOunceHHs JaHITI0KKOM BUUTEN IPOBOSTE B YCHIHM (hopMi, HA3MBAIOYX YHCIIA 1
nii. Hanpukian, 1o yucna 6 gonatu 4, Bigaatu 3, Bigaat 2. OCKUIBKHA 3HaYHA YaCTHHA
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AiTe Kiacy TyOWTh 1H(pOpPMAIUIO MPO YHCIa, TO Kpalle 3aCTOCOBYBAaTH 30pOBO-
CIIyX0BYy (hopMy, COUPAIOYMCh Ha BIJMOBIIHI 3aIIUCH:

320+ 40 300 +200 640 — 120 240 + 320
4 2 + 80 : 8
—20 —400 :3 25

[Tepmmii croBmuuk yntaroTh Tak: 320 mwitoc 40, moginutu Ha 4, miHyc 20.

JlaHIII0KKHM MOJKHA MPOIMOHYBATH y (hOpM1 3BUYAHHUX BUPA3iB:

(320 +40) : 4 — 20; (300 +200) - 2 —400.

4. O0OyucIIOBaAJILHI TAOIHI.

VY Takux TaOIUIAX PUMCHBKUMU IM(PpamMu HYMEPYIOTh CTOBIYMKH, a BEJIUKUMU
OykBamu — psiiku. Lle mae 3Mory 4iTko BU3HAYUTH KOMITIOHEHTH 1. Biamosiai yuHi
3aIUCyIOTh a00 MOBIIOMIISIFOTh YCHO.

I I mar (| v
I I I | I

I [ I 1 I

A
b {1 1 I I I
B
r

| I I I |

3pa3ku 3aBIaHb 3a I1€10 TaOJIUIICIO:

a) nomaiite uncina I 1 Il croBmuukis;

0) mepemuoxxte uncia I i Il cToBmUuKiB;

B) Bim umcen IV croBmuunka BigHIMITE uncia | croBmumka;

r) yncna [l croBnunka noMHOXKTE Ha 7.

AHaJIOT1YHO BUKOHYIOTh 3aBJIaHHS 3 YUCIIAaMU, PO3MIIIIEHUMHU B psiKax. SAKIIo Jito
BUKOHATH HE MOXHA (Ha JaHOMY €Talll HaB4YaHHs), TO Y4YHI MalOTh MPO 1€ CKa3aTu
cami. Hanpuknan: Big uncna 1 He MoxkHa BigHATH 7, 60 1 <7.

5. CTpyKTypHi 3aIucHu.

3a KOKHUM 3aIlMCOM CKJIACTH M YCHO po3B'si3aTH 12 MpUKIIaIiB Ha ABI Jii.

2| =~ 12 2
40 3 24 | + [2a] : L3
48 | : |4 6 36 ! B
64 5 6

6. [TocTaHOBKA KOMIUIEKCHUX 3aBJaHb HA OCHOBI BHOIPKH.

KowmriniekcHi  3aBHaHHS dYacTO TOEIHYIOTh YCHI OOYHCIICHHS 3 JICSIKUMU
MMCbMOBHMH 3aIMTMCaMU.

1. 3HalIITh 1 3aMUIIITH T1 TPUKJIAIU, BIAMOBIII IO SIKUX JOPIBHIOIOTH YKCiaM 9,
17,20, 31.
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25-0 81+9 18-9 40 - 25

17-9 16 +4 42 +6 35-34

29-3 16 - 8 12+5 66 + 6
2. [IpounTaiite BUpa3u, YNCIOBE 3HAUCHHS SIKUX OijbIme Bif 25.

40-13 51-31 25+3 44 -2

13+13 32-16 43 -7 60 - 3

28 -20 16 +9 14 -7 25 +0
3. O6GuuCITITh 3HAYCHHS THX BUPA3iB, SKi € PI3HULISIMH.

3+8 (13-8)+4 43 -(25+4)+42:6
93-6 48 + (16 - 9) (55+24)-83+8

4. YCHO pO3B'SDKITH Ti PIBHSHHS, B SKUX HEBIJIOMUM € JIIJTHHHK.
34-x=7 16:x=8 x-7=17 x:4=16 x-3=9 36:x=4
5. 3HalAITh MOMUJIKH Y MIPHUKJIAIaX.

65 +30 =68 49 -7=42 70 -7=63 30+7=100
37+3=40 67 —40 =27 86+3=283 24+6=20
67—-20=065 80 -4 =286 88 -7=281 60 -5=55

6. [TosICHITB, SIK IPaBUILHO OOYMCIIUTH 3HAUCHHS BUpa3zy 67 — 20.

[{ixaBumu hopMaMu TUIAKTHIHUX 3aC001B YIIIJILHEHOTO XapaKTepy €:

1. Kpyrosi npukaaau. IX ckiagaoTs Tak, mo6 Mepuiuii KOMIOHEHT KOKHOTO
HAaCTymHOro OyB pe3yJbTaTOM MOMEPeaHbOro. Pe3ynbTrar OCTaHHBOTO MPUKIIATLY
JOPIBHIOE TIEPIITIOMY KOMITOHEHTY TEepIIoro nmpukiany. [Ipukiaam MoxxyTh OyTH SK Ha
OJHY, TaK 1 Ha JB1 Jii.

40-13 62-22 13+65 90-060 1+61  27-14  78+12 30-29

54-54:9 72:9-8 64-2-5 44+9-4 80-40:5 48 - 32
: 8

2. HikaBi kBagpaTu. 3aoBHEHHS 1[IKaBUX KBaJpaTiB HE Jy>Ke JIeTKa crpaBa JiJis
YCHUX OOYMCIIEHb, aJIe B IIKUIBbHIM MPAKTULl BOHU BUKOPUCTOBYIOThCA. Tomy Tpeba
BMITH JO0OUpATH YKciia, 00 BOHU YTBOPIOBAJM IIKaBUM KBaapar. [is poro 6epyThb
9 uneniB apudmeTruHoi nporpecii, Hanpukiag, 5, 8, 11, 14, 17, 20, 23, 26, 29. Tpu
CEpellHI WICHH 3aMKCYIOTh IO JiaroHam kBajapara (y Hamomy npuknani 14, 17, 20),
011 HanOIpImoro 3 HuX (20) 3amucyroTh HaiimeHie yuciao mporpecii (5). Lle —
OCHOBA ITIKaBOTO KBajpaTa. Jlaym yncia KBajapaTa BU3HAYAIOTh O0YUCICHHAM: 14 + 17
+ 20 =51 (cyma 4mcen CTOBIILIB Y4 PAAKIB kKBajapara); 5 + 20 =25,51 —25=26.VY
HWKHIA TOPOXKHIN KITUHII Tpeba 3amucatv yucio 26. HactynmHum oOuucieHHsSIM
MO>KHa 3HAWTH JIIBE YHCJIO CEPEAHBOTO Py i T.A. Umcia kBaapaTa, IO CTAHOBIIATH
HOTO OCHOBY, 3allMCy€ BYUTENb, a JOMOBHIOIOTH yuHi. ['py Kpamie opranizyBaTu y
BUTJISA]II KOMaHHUX 3aBJaHb MDK psJIaMU MapT.

3. AuaakTU4Hi irpu. YuuTen NpakTUKYIOTh HA YpOKax MaTEMaTUKH pI3HI 1Irpu
«ApudmeTtnune 10To», «3aaymani yuciay, «Kpamuii odunciroBauy, «Ecraderar, «¥Y
KOXKHOTO CBOE YUCJION, SIKi MOJ[aH1 Y HaBYaJTbHO-METOIUYHIN JITepaTypi.

4. 3aBaaHHsi 3 TEePMIHOJOTIYHUM CHPSIMYBAHHSIM. Y4HI 3aCBOIOIOTH
MaTeMaTUYHy TEPMIHOJIOTIIO MIJITXOM HACITyBaHHS MOBJICHHSI BUMUTEINS Ta B MPOIIECi
BUKOHAHHS BIANMOBIAHUX BMpaB. HaBuambHa e(EeKTUBHICTh TaKUX BIPAB 3HAYHO
MOCHITFOETHCS, AKIIO X BUKOHYBATH 3 OTIOPOIO HA 3aIllMCH TEPMIHIB, 1[0 BUBYAIOTHCS,
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Ha JIOWII YW Ha OKpeMux apkymax. lle 3abesneuye mpaBWiIbHE CITIBBITHECECHHS
TEPMIHIB 1 BIAMOBIAHUX MaTEMaTUYHUX IIOHATH, JA€ 3MOTY YYHSM HE TUIbKH
CripuiiMaTH TEPMIHHU Ha CIyX, a i caMOCTIiHHO uynuTaTu iX. HaBegemo 3pas3ku Brpas.

1. IlpouwTaiiTe 3aBmaHHSA 1 BHUKOHaWTe TMOTPIOHI oOuMciIeHHS. Biamorimi
MOBIJIOMJISIATE YCHO.

Smenwumu 32 na 7; 2; 9. 30invwumu 8 na 8; 32; 69. Ha cxinoxu 9 menwe 6io 99;
81, 70? 3narimu piznuyro yucen 851i 7.

Sk mi3HATHCS, Ha CKUIBKH OJHE YMCI0 MeHIIe Bij inmoro? (HaByansHUI MOMEHT).

2. 3HalaiTh Pe3yJIbTAT il HaJ KOKHOIO IMapOr0 TOTaHUX YHCEIL.

Uwucna |Ilo 3HanTu
2418 PI3HHIIIO
2418 YaCTKY
2418 CyMy
613 00y TOK .
3. Ilpouwutaiite IIPUKJIIAIU I10-PI3HOMY,
BUKOPHCTOBYIOUH 3a3HAUECHI CIIOBA.
13-6=7 3-7=21 42:6=17 9+7=16
BIJTHATH IIOMHOKHUTH MOALUIUTH TOJaTH
pI3HUIIA J00YTOK JacTKa cyma
a ... OlIbBIIe MHO>KHUKHU JICHE, TUTHHUK Ha ... MCHIIIC
Ha ... MEHIIIE 301IBIIUTH Y ..... Pa3iB [IOJUIUTH Ha ... OLIbIIIE
3MEHIIUTH HA .... |B3ATH ... pa3iB 3MEHIIUTU Y ... pa3iB |301JIbIINTH HA ...
4. OOuucHiTh BUpa3y, B IKUX BiJI'€MHHK JOPIBHIOE §.
8+12 63-8 43 +8 42-(3+5) 60-(8+1)
12-8 8-5 50-8 (65-8)+4 60 — (14 —6)

5. BmpaBu Ha 3aKkpituIeHHS YCHOI 1 TUCBMOBOI HyMepallii:

Haszeimwb uucna, sxi modtcna ymeopumu 3 080X 0ecsAmKi6 i 00HOYUPPOBUX HUCe]L.

Haszeimwb uucna opyzoco oecsamka, uemeepmozo 0ecsimka.

3anuwimo yci yucia cbomoco oecsimka.

Haszeimw cycidie kodxcH020 Kpyeno2o yucia nepuioi comHi.

5. BipaBu Ha 3aCBO€HHSI NUTaHb Teopii apupmerwunmux aii. Yumano i3
3aBJaHb ISl YCHUX OOYMCIIEHh MOXKHA 1 Tpebda MiANOpsIAKOBYBATH 3aCBOEHHIO
BJIACTUBOCTEH apu(METUUYHUX 1M, 3B'SI3KY MK pe3yibTaTaMU 1 KOMIIOHEHTaMH
apuMETUIHUX AiH, TPUHOMIB MTOCTIJOBHOTO MHOKEHHS 1 IUICHHS Ta OKPYTJIECHHS TIPU
JI0/IaBaHH1 1 BiTHIMaHHI.

1. 3uaiidimv 000ymKuU, BUKOPUCMOBYIOUU NEePEeCMABNAHHA MHONCHUKIG.

25-3-4 7-5-2 82—14-50
2. 3naiidims yacmku, 3acmocogyodu cnocio NoCiio08HO20 OLIeHHS.
80:16 256 : 8 120 : 15
3. 3natioimo cymy, oxpyenroouu 00Ut 3 000AHKIE.
273 + 198 588 + 340 399 + 176
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4. 3Hatidimo pizHUYIO, OKPY2II0I0YU 3MEHULY8aHe ADO0 8i0'EMHUK.

597 - 140 383 -196 647 - 289
5. Po3e'soicimo pieHaHHA HA 3HAXOONCEHHS 810 '€EMHUKA T OLIeH020.
x-5=25 17-x=38 x+4=12 44 -x =20
x:5=20 20:x=4 x—4=12 42 +x =96

[lin akTWBI3AIll€l0 HAaBYAIBHO-MI3HABAJILHOI Ta PO3YMOBOI MiSJIBHOCTI Y4YHIB
PO3YMIIOTh TaKy OpraHi3allilo MpoIecy 3aCBOEHHS 3HaHb, B PE3YyJbTaTi AKOI Y4HI B
OCHOBHOMY Ha YpOIll OBOJIOAIBAIOTh 3HAHHSAMH, CIIOCOOAMH Jii, CIIEeMiaIbHO
3HAUYIIOK I[IHHICHOIO OpIEHTAIlI€0 B  HABKOJWIIHIA  MIMCHOCTI, BYaThCA
3aCTOCOBYBATH 3100y Tl 3HAHHS Ha MPAKTHUIIl, PO3BUBAIOTHCS 0AaraToriaHoBoO Y MPoLect
BHUBUYCHHS HOBOT'O MaTepialy Ta 3aKkpirmieHHS chOpPMOBAaHUX yMiHb 1 HaBUYOK, IO
LJTICHO PO3BUBA€ MUCJIEHHS, 1AM SiTh, yBary Ta ysABY y4HsS. YCl 3a3Ha4€Hi aClEeKTU
TOISTIBHOCTI  YYHS Ha Ypoll MaroTh nepeOyBaThd y TMOCTIAHIA B3aeMoaii Ta
B32€EMO3B SI3KY, a 1€ 3a0€e3MeUy€eThCsl KOMIUIEKCHUM M1IX0J0M JI0 CTBOPEHHS Ha YpOIIl
HaBYAJIbHUX CUTYaIliil 3 BUKOPUCTAHHSIM 3aBJaHb YUIUIBHEHOTO XapaKkTepy.

Po3B’si3yBaHHsl 3a3HauE€HUX 3aBJlaHb BIJIOYBA€TbCA B Yacl W 3MA1MCHIOETHCA
BIJIMOBIAHO JO €TamiB, IO BXOJAATh y IPOLEC HaBYAHHS: MOCTAHOBKA YUYUTEJIEM
HaBYaJbHO-M3HABAIILHOT METH Ta OpraHizaiis il CIpUUHATTS y4YHEM; OpTraHi3allis
JISUTBHOCT1 YYHIB, CIIPSIMOBAHOT HA OCMUCIICHHS HaBUaJIbHOT 1HPOpMaIlii; 3aKpITUICHHS
iHpopMallli Ta NOrMMOJEHHS i OCMHUCIEHHS 3 HACTyIHHM 3amam’sSTOBYBaHHSM;
nepeBipKa 3HaHb YUYHIB.

Jns toro, mo0 MOJOAmMI IIKOJSAp OyB AKTUBHHUM, 3alIKABJIEHUM B IPOLECI
VUiHHS, HEOOX1JHO: 3a0e3MeunTd WOMYy IIUPOKI MOMKIMBOCTI ISl TPOSBY
CaMOCTIMHOCTI B HABYAJIbHIM [ISJIBHOCTI; O3HAHOMUTH HOro 3 e(eKTUBHUMU
METOAaMH 1 MPUHOMaMH CaMOCTIMHOI poOOTH; MPOOYAUTH B HBOTO MPATHEHHS [0
CaMOCTIMHOCTI, TOOTO 3pOOMTH MJiE HBOT'O CAMOTO YKUTTEBO HEOOXIIHUM HOro
CaMOCTIMHUHM TBOPYMH MIAX1 JO PO3B’A3aHHS TUX YU 1HIIMX HaBYAJbHUX 3aBJIaHb.

KomMriekcHUM MiIX0/I0M 10 pO3pOoOKH Ta CTBOPEHHS HABYAJIBHUX CHUTYalllid Ha
ypori rmepenbadaeTbes AudepeHiiamnis HaBuYaJbHUX 3aBaaHb [11], kepyBaHHs
MPOIIECOM OIAHYBaHHS YyYHSAMH TIEBHHMM OO0CATOM 3HaHb, OpTraHizamii iXHBOI
CaMOCTIMHOI MUCIICHHEBOI JISTTBHOCTI BIJIMOBIHO 10 PiBHSA X HABYAJIbHUX JIOCSITHECHD.

3BUUaiiHO, 11e HE 03HAYae, 110 Ha KO)KHOMY YpOIll MalOTh BUSIBJIATUCS yC1 aClIEKTH
TUSITBHOCT1 YYHIB. Nnernbes Ipo Te, 110 KOJM Ha OJHOMY YypOIll HaBYaJIbHI CHUTYyarlii
CIPSMOBYBAJIMCHh Ha OBOJIOJIIHHS TIEBHUMH 3HAHHSMH, TO HA HACTYITHOMY YPOIIi CJIiJ
nepea0ayuTu CUTyallli, ki 0 CTUMYJTIOBAIM AOCIITHUIBKUMI MOIIYK YUHIB YU CIIPUSIIH

3aksazieHi MOXJIMBOCTI B 3MICTI Ta METOJAX HABYaHHS YCHIIIHO Peali3yrThCs
JUIIEe 332 YMOBHU MPaBWJIBHOTO MENaroriyHOTO KepiBHUILITBA. ToMy BaxJIMBO, 00
BUUTEJIb HE JUIIIE T0OpEe 3HaB OCOOJIUBOCTI IICUXOJIOT1T YUHIB, 3aKOHOMIPHOCTI IXHHOT'O
PO3BUTKY B TMpolleci HaBYaHHS, ajié W MpaBUIBHO 3aCTOCOBYBAaB LI 3HAHHS B
OCBITHbOMY TMpOILIECl, BUKOPHUCTOBYBAaB iX JJisi OTPUMAaHHS IIOCTABJIEHOI METH
aKTUBI3allll PO3yMOBOI Ta HABYAJIbHO-MI3HABAJIbHOI MAISUIBHOCTI Y4YHIB Yy MpoOLEcl
(dhopMyBaHHS B yUHIB MPEIMETHUX KOMIIETCHTHOCTEH.
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OTxe, cydacHa OCBITHS MOJITHKA YKpaiHU MOKJIMKaHAa PO3B’S3yBaTH aKTyalbHI
npoOjieMr Ta TiepeAdadyae TPYHTOBHE OHOBJIGHHS 3MICTY IIKUIBHOI OCBITH,
MIJBUIINCHHS SKOCTI 3aCTOCYBaHHS B  OCBITHBOMY IIPOIECI  Pi3HOMAaHITHHUX
IHHOBAIIMHUX TEXHOJOTIM, opraHi3aliiHuX ¢(OopM HaBYaHHA, J000pYy 3aco0iB
HaBYAHHS Ta €(PEKTUBHOTO BUKOPUCTAHHSI METOJUK 1 MPUHOMIB HABYAILHOI pOOOTH 3
yunsiMi. Oco0nuBoi Baru HaOyBae noTpeda CTUMYJIIOBAaHHS Ta aKTHBI3allll HABYAJIbHO-
Mi3HABAJIbHOI JISUTBHOCTI YYHIB MM 4Yac IPOBAHKEHHS OCBITHBOTO MpOIeCy 3
MaTEeMAaTHUKH B MOYATKOBIN MIKOJII Pi3HUMH crioco0aMu. OTHUM 3 HUX € BUKOPUCTAHHS
3aBAaHb YIIIJILHEHOTO XapaKkTepy.
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THOOPMATHUKA AK IHCTPYMEHT INOI'JIMBJEHHA
MATEMATHUYHOI NIJITOTOBKU YYHIB Y CTAPIIIN
HIKOJII

Kuraprwk IBan BacuiboBuy,

KaHAuIAT Pi3UKO-MaTeMaTUYHUX HaYK,

npodecop kareapu anredpu Ta iHPOPMATHKH,

YepHiBelbkuii HalllOHATBHUHN YHIBepcuTeT iMeHi FOpis @enpkoBrua

lesuyk Haranis MuxaisiBHa,

KaHJUJaTKa (Pi3UuKO-MaTeMaTUYHUX HayK,

JIOIICHTKA KaTeJlpu aiireopu Ta iHhpopMaTuku,

YepHiBelbKHi HalllOHATBLHUHN YHIBepcUTeT iMeH1 FOpisa @eapkoBuya

CydacHa MateMaTH4Ha OCBITA Jie/layli OLIbIIIe BUXOAUTH 3a MEXI TPaIUIIIHOIO
3aCBOE€HHS (OPMYJI, aJITOPUTIMIB 1 CIOCOOIB PO3B’S3yBaHHS THUIIOBHX 3amay. Bin
Cy4acHOTO BHUITYCKHUKA OYIKY€ThCSl 3/IaTHICTh 3aCTOCOBYBAaTHM MaTE€MAaTU4HI 3HAHHS
JUISL aHAUTI3y pealIbHUX CUTYallli, TpalloBaTy 3 JaHUMHU, Oy1yBaTH MOJIE1, OLIIHIOBaTH
OTpUMaHI Pe3yJIbTaTU Ta BUKOPUCTOBYBATU ITU(GPOBI IHCTPYMEHTH JIJISl TOCII1IKEHHS
CKJIQJIHUX TIPOo0sieM. Y 1IbOMY KOHTEKCTI IHPOpMaTHKa MOKE PO3TIISIATUCS HE JIHIIIE
AK OKpEMHUW HaBYAJIbHUM TPEIMET, a 1 SK TMOTYXHUN IHCTPYMEHT MOTIUOJICHHS
MaTeMaTUYHOI MiATOTOBKHU.

B3aeM03B’ 130k MaTeMaTUKH Ta 1HPOPMATUKHU 3yMOBJICHHM CIUIBHICTIO Oaratbox
Croco0iB  MIsITBHOCTI. AOCTparyBaHHs, JACKOMIIO3UIlIS, alTOPUTMI3allis, TOIIyK
3aKOHOMIPHOCTEH, y3arajibHEHHS, MOJIEIIOBAHHS Ta TMepeBipKa pe3ysbTaTiB €
BKJIUBUMU SIK JJISI MATEMATUYHOTO, TaK 1 JJIs1 00YMCITIOBAILHOTO MUCJIEHHS. Y MEXKax
PISA 2022 OECD cnemiaJbHO MIJKPECTIO€ TEPETUH MAaTeMAaTHYHOTO U
00YHMCITIOBAILHOTO MUCJICHHS Ta 3a3Hayae, M0 adCTpakilisi, aITOPUTMIYHE MUCIICHHS,
aBTOMATH3alllsl, JIEKOMIIO3UIlISl M y3arajJbHEHHS € 3HAYyIIUMU JJIs MAaTEMaTH4YHOTO
MIPKYBaHHSI Ta pO3B’s3yBaHHs npoodsiem [1].

AKTYanbHICTb TAKOTO MIAXOAY MOCHIIOETHCS 1 3MIHAMU B YKPaiHChKIN IPO(]1IbHIMA
1IKosTi. MiHICTepCTBO OCBITH 1 HAyKH YKpaiHM BxKe mepeadadae MoJieibH1 HaBYalbHI
nporpamu st 10-12 kiaciB, cepen SKuX € IporpaMu 3 MaTeMaTUKHU Ta IHPOPMaTHKH
MOTJIMOJICHOTO PIBHS, @ TAKOXK MaTeMaTHYHI KypCH 32 BUOOPOM, TIOB’sI3aH1 31 IITy4YHUM
1HTEJICKTOM, MaTeMAaTUYHOIO JIOTIKOI0, TEOpi€l0 TpadiB, TEOPIEIO YHMCEN Ta IHIIUMU
Hanpsamamu [2].

Tomy BuHHMKae moTpeda B MOIIYyKy Takux (HOpM 1 METOMIB HABUAHHS, 3a SKUX
iHpopMaTrka He IyOJIOBaTMME MAaTeMAaTUYHUN 3MICT, a CTBOpPIOBaTUME HOBI
MOKJIUBOCTI JJIsl HOTO TOCIIJIKEHHSI, TPAKTUYHOTO 3aCTOCYBAHHS Ta MOTIUOJIEHHS.

Ingpopmamuxa i mamemamuune mucnenns. OIHUM 13 KIIFOYOBUX TOHSThH, 1110
MOEHYE JBl OCBITHI rajiy3li, € o0uncaoBalibHe MUCIEeHHs (computational thinking).
Jlx. BiHr posrisgae HWOro SIK yHIBEpPCAIbHUM CIOCIO MUCJICHHS, IOB’sS3aHUN 13
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BUKODUCTAaHHAM  a0CTpakiii, JEKOMIMO3WIii, alrOpUuTMIYHUX MIAXOAIB  Ta
MO>KJIMBOCTEN OOYMCITIOBATILHUX CUCTEM JIJIsl O3B’ sI3yBaHHS PI3HOMAHITHUX MPoOIieM
[3].

JIJisi MaTeMaTuyHO1 OCBITU II€ Ma€ NMPUHIIMIIOBE 3HAY€HHs. Hanpuknao, mia 4ac
PO3B’s3yBaHHS CKJIAIHOI 3a7a4l Y4YeHb MOXKE:

[J BUAUIMTA OCHOBHI BEJIMYMHHU Ta 3B’ A3KH MK HUMH;

[J po3kitacTu ckJiaaHy mpo0JieMy Ha IMPOCTII Ti3a/1au4i;

[J chopmymroBaTH MOCTIAOBHICTD JIIH;

[} mpeacTaBUTH MaTeMaTUIHY MOJCIb Y BUTJISII aJITOPUTMY;

[l peamizyBaTi aJirOPUTM 3a IOITOMOTOIO TIPOTPAMHOTO KOJTY;

[J mepeBipuTH pe3yabTaT Ha Pi3HUX HaOOpax JaHHX;

[] mpoaHnamizyBaTu Me¥1 3aCTOCOBHOCTI OTPUMaHO1 MOJEIII.

Omxe, mporpamyBaHHS CTa€ HE CaMOIULIIO, a CIIOCOOOM MamemamuyHo20
00CTIOHCEHHS.

JI. BaiiHTponm Ta CIiBaBTOpU 3alpONOHYBAJIA PO3IIIAIATH OOUYUCITIOBAIbHE
MUCJICHHSI B MaTeMaTH4YHIM 1 MPUPOJHUYIA OCBITI Yepe3 YOTUPHU TPYIU MPAKTHUK:
po0OOTy 3 JMaHWMH, MOJICTIOBAHHS Ta CHUMYJIAII0, OOUYMCIIOBAILHE PO3B’SI3yBaHHS
3amau 1 cucteMHe mucieHHsi [4]. Taka kmacudikaiiss Moxke OyTH BUKOPUCTaHA SIK
METOJMYHA OCHOBA JIJIsl IHTErpailii iHhOpMaTUKHU I MATEMATUKH Y CTapIInX Kiacax.

OcHo6HI Hanpamu  GUKOPUCMAHHA HOpmMamuku 011 NO2AUOIEHHA
mamemamuxu. I lepuwium Hanpsamom € areopummizayis Mmamemamudux 3a0ayq. Y YHIM
MOXXHa TIPOMOHYBATH HE JIMIIE 3HAWTH pPO3B’SA30K KOHKPETHOI 3ajadi, a W
chopMyJIOBaTH yHIBEpCaJIbHUN alropuTM ii po3B’si3yBaHHA. Hampukiaza, mijg yac
BHUBYCHHS KBAJIPAaTHUX PIBHSHb YUCHb MOXKE CTBOPHUTHU IMPOTpaMy, SKa 3a 3aJaHUMH
Koe(illieHTaMU BH3HA4Ya€ KUIBKICTh 1 3HAYEHHS KOpPEHiB. Taka JiSJIbHICTh 3MYIIYE
LIKOJISIPA YITKO BU3HAUMUTH YMOBH 3aJa4l, PO3TJIIHYTH Pi3H1 BUMIAJKU Ta Epe10aunTH
MOYJIMBI IIOMUJIKH.

Jlpyaum nanpsmom € komn’ romepue mooeniosartsi. BoHo 0co0InMBO e(heKTUBHE ITi]T
yac BUBYCHHS (PYHKIIIH, TOXIIHOI, IHTETrpaa, MOCIIiI0BHOCTEH, Teopii NMOBIPHOCTEH,
CTaTUCTUKU, TeoMeTpii Ta audepeHmianbHux wmojaeneil. Hanpuknax, 3amicthb
CTaTUYHOTO pO3TysiAy rpadika QyHKINT yIHI MOXKYTh AOCTIHKYBATH HOTO TTOBEIIHKY
npu 3MiHI mapametpiB. lle crpusie mepexomy Biji MEXaHIYHOTO 3araM’STOBYBaHHS
BJIACTUBOCTEH 710 PO3YMIHHS 3aJIeKHOCTEH MK MATEMAaTHUYHUMHU 00’ €KTaMHU.

Tpemim nanpsmom € gizyanizayis mamemamudHux nouams. Jlunamiuni rpadikwu,
IHTEpPaKTUBHI MOJIEJ Ta KOMIT IOTEPHI €KCIEPUMEHTH AA0Th 3MOTY TOOAYUTH TeE, 10
CKJIQHO TPOJAEMOHCTPYBATH TpaauUiiHUMK 3acobamu. Hanpukian, mig yac
JOCIIJKEHHS TTOX1JTHOT MOKHA Bi13yaJIbHO MTPOCTEKUTH 3MIHY HaXUIy JOTUYHOT, a IiJT
yac BUBYCHHS CTaTUCTUKH — JOCIIIUTH, SIK 3MiHA OKPEMHUX JIAHUX BIUTMBAE HA CEPEIHE
apu(pMeTuyHe, Me/llaHy YM JIUCTIEPCIIO.

Yemeepmum manpsamom € poboma 3 Gerukumu macusamu oauux. TabmuuHi
MIPOIIECOPH Ta CIEIiai30BaHl MPorpamMHi 3aco0u Jat0Th MOKIIMBICTh OPTaHI30BYBATH,
copTyBaTH, QiIbTPYyBaTH Ta aHAMI3yBaTH AaHi. Lle cTBOproe mpupo HMiA KOHTEKCT JIJIst
BUBYCHHS  CTAaTUCTUKH, TEOpii WMOBIPHOCTEH, BIJCOTKOBHUX PO3PAXyHKIB,
KOPEJSALIMHUX 3aJIeKHOCTEH.
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1 smum nanpsamom € npocpamy8antsl sIK 3acio Mamemamudno20 00CHiONCeHHs. Y
TaKOMY BHUIIQJIKy YY€Hb HE IPOCTO BUBYAE CUHTAKCHUC IIEBHOI MOBHU MIPOTrpamMyBaHHS, a
BUKOPUCTOBYE TMPOTPAMHUN KOJ JUIsl MEPEBIPKM MAaTEMAaTUYHUX TIMOTE3, MOIIYKY
3aKOHOMIPHOCTEH Ta eKcIepuMeHTyBaHHs. Hampukian, Mo)kHA 3amponoOHyBaTU
HalyMcaTy TporpaMy Uil TeHepallli 4JeHIB YHCIOBOI IOCIIOBHOCTI, a MOTIM
JOCIIUTH 11 BIACTUBOCTI Ta CPOPMYIIIOBATH TTPUITYIIIEHHS.

JlocmDKeHHST B Tally3l MaTEMaTUYHOI OCBITH MMIJATBEP/KYIOTh MEPCHEKTUBHICTD
Takoro miaxomy. 30kpema, y mpoekTti ScratchMaths mporpaMmyBaHHs po3rIIsIanocs sk
CEpPEAOBHINE, V SIKOMY Y4YHI MOXKYTh BHPaKAaTH M JOCIIIKyBaTH MaTeMaTHYHI iJ1ef,
TOCIITHUKA HATOJIONTYIOTh Ha BaYKJIMBOCTI CIEIIATFHO CIPOEKTOBAHUX HABYAIHHUX
3aBaHb, MMEIaroTiKN Ta MU(PPOBUX IHCTPYMEHTIB [5; 6].

Ipakmuuna mooens inmezpauii inghopmamuxu ma mamemamuxu. EGeKTUBHUM
MOKe OyTH MiaXif, 3a IKOr0 MaTeMaTHYHA 3a/a4a IPOXOIUTh KiIbKa €TalliB.

IHepwuii eman — mamemamuyna NOCMAaHO8KA nNpoodiemu. Y 9H1 aHaJTI3YI0Th YMOBY,
BHU3HAYAIOTH BIJIOM1 Ta HEBIJOM1 BEJIMUMHU, BCTAHOBIIOIOTH 3B’ A3KU MI>K HUMHU.

Jlpyeuit eman — nobyoosa mamemamuunoi mooeni. PeanbHa a00 HaBuajgbHA
CUTYaIIisl OMUCY€EThCS HOPMYJIOL0, PIBHSAHHSIM, CUCTEMOIO PIBHSIHB, QYHKIII€I0, TpadoM,
Ta0IUIICIO YU CTATUCTUYHOIO MOJICILITIO.

Tpemiit eman — ancopummizayis. Y9Hl BU3HAYAIOTh IOCIIJIOBHICTH OTEparlil,
HEOOXITHUX JIJIsi OTPUMAHHSI pe3yJIbTaTy.

Yemeepmuii eman — Komn’iomepHa peanizayisi. ANTOPUTM peali3yeThCs 3a
JIOTIOMOT OO TTPOTPaMyBaHHs, €JICKTPOHHUX TaOJINIlb, MATEMAaTUIHOTO TIpoIlecopa ado
1HIIOTO HU(PPOBOTO THCTPYMEHTY.

IPamuii eman — excnepumenm 1 nepegipka. YUYHI 3MIHIOIOTh TOYAaTKOBI
napaMeTpu, aHali3yloTh pe3yJbTaTH, MOPIBHIOIOTh 1X 13 TEOPETUYHUMHU
MIPUITYIIEHHSIMH.

Hlocmuit eman — mamemamuyna inmepnpemayisi. HalBaXIMBIIIUM € HE caM
OTPUMAaHUN KOMIT IOTEPOM PE3YJIbTAaT, a WOTr0 MOSCHEHHS: 10 BIH O3HA4Ya€, YOMY
OTPUMaHO caM€ TaKe 3HAYCHHs, YW BIJIMOBIJIAa€ BOHO YMOBI 3ajJadi Ta YM MOJKHA
MIOIITUPUTH BUCHOBOK Ha 1HIII BUIIAIKH.

Hanpuxnao, nin yac BUBUEHHS KBaJApPaTUYHOI (DYHKIIT MOXKHA 3alpOINOHYBATH
VYHSIM CTBOPUTH JAWHAMIYHY MOJENb, Yy SKIi mapaMeTpu a, b, ¢ 3MIHIOIOTHCS
MporpamMHo. Y4eHb CIOoCTepirae, ik 3MIHIOETbCS MOJ0KEHHS Tpadika, HOro HampsM,
BEpIIMHA Ta TOYKH TEpeTHHY 3 ocsaMu. Ilicmsa mporo IupoBUl EKCIICPUMEHT
MEepPEXOAUTh y MaTEeMaTUYHE Yy3araJlbHEHHs: Y4YHI CaMOCTIMHO (QOpMYIIOI0Th
3aJIEKHOCTI MK mapaMmerpamMu (yHKIIT Ta i1 BIaCTUBOCTAMH.

[ToniOHuii miaxix MO’KHA 3acTOCOBYBAaTM 1 JIO 3adad 3 IapaMeTpamu,
KOMOIHATOpPUKHU, Teopli WMOBIPHOCTEH, MaTeMaTHUYHOI CTATUCTUKHU, T'€OMETpii Ta
Teopii rpadis.

3nauennsa uughposux incmpymenmie o0ns npoinoroi wkoau. OcoOIHMBOTO
3HAUCHHS 1HTerpailis iHpopMaTuku i MareMaTukyu HaOyBae y mpoduUIbHINA CTapIIii
KO, JIe¢ Y4e€Hb Ma€ MOKJIMBICTh OOMpPATH OCBITHIO TPAEKTOPIIO BIAMOBITHO IO
MaliOyTHBROI MPodeCcIHHOT AISTTHHOCTI.
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VYkpaiHChKI MOJEIBHI MporpamMu NpOGUIFHOI MIKOJKW BXKE JIEMOHCTPYIOThH
TEHJICHIIII0 10 Takoro B3aemornpoHukHeHHs. Cepen 3anpononoBanux MOH kypcis €,
30KpeMa, «MaTeMaTH4H1 CEKPETH ITYYHOTO 1HTENEKTY», «Mamemamuyna no2ika ma
ii sacmocysanusn», «Teopis epaghie ma it 3acmocyeannsy, «Teopis uucen ma it
3aCcmocy8anHtsy, a TAKOXK MporpaMu 3 iHGopMaThKy mormmbeHoro piBHs [2].

Ile BimkpuBae MoJMBOCTI ais peanizaiii STEM-opieHTOBaHOTO HaBYaHHS, Y
AKOMY  MaTeMaTuka Ta  1HGOpMaTHKa  BUCTYMAIOTh  B3a€EMOIOB’SI3aHUMHU
KOMITOHEHTaMH. Y YeHb MOJXKE HE JIUIIE BUBYATH MaTeMaTUYHy TEOpito, a i Oa4uTH ii
3aCTOCYBaHHS y IpOrpaMyBaHHI, aHaji3l JaHWX, INTYYHOMY IHTEIICKTI,
KOMIT FOTEpHOMY MOJICTIOBaHHI, Kpuntorpadii Ta iHINUX CydacHUX cdepax.

BogHodac BaXIMBO YHHMKATH CHTYallli, KOJIM MUQPPOBHA IHCTPYMEHT IMPOCTO
3aMIHIOE TPaAUIIMHUM CIIOCIO BUKOHAHHSI MaTeMAaTUYHUX omepariliii. Bukopucranss
KOMIT'IOTE€pa came Mo co0l He TapaHTy€ MOTJAMOJeHHS 3HaHb. SIKIIO Iporpama
aBTOMATUYHO Oyye rpadik, a ydeHb JIMIIE CIIOCTEPIrae 3a HUM, OCBITHIN €()EeKT MOXKe
OyTu oOMexeHUM. 3HAYHO MPOYKTUBHIIIOK € MOCTAaHOBKA MPOOJIEMHOTO 3aBJaHHS:
nepeooauumu pesyibmam, nooyoysamu mooeiv, nepegipumu 2inomesy, NOACHUMU
PO30IdICHICMb  MIJIC OUIKYBAHUM | OMPUMAHUM  DPe3YIbmMamom, CcEHopmymosamu
3aKOHOMIPHICMb.

Otxe, nudpoBl TEXHOJOTIi MAIOTh BUKOHYBATH POJb HE «KAJIBKYJSTOpa», a
IHCMPYMEHmMY MamemamuyHo20 00CIIOHCEHHS.

Memoouuni ymosu eghekmuenozo euxopucmauus ingpopmamuxu. J1ms toro o6
iH(opMaTHKa crpapial cpusija MOTIUOJEHHI0 MaTeMaTUYHOI MiArOTOBKH, JOIIBHO
JTOTPUMYBATHCS KITBKOX METOAUYHHUX TTPUHITUIIIB.

llo-nepue, tugpoBuil IHCTPYMEHT Ma€ BIAMOBIIATU KOHKPETHINA HaBUAJIbHIN METI.
VYuurens croyaTky BU3HaUYa€ MaTEMAaTUUYHUM pe3yJIbTaT, SIKOTO HEOOX1THO JOCSTTH, a
BK€ MOTIM 0OMpaE NPOrpaMHe CEPEOBHUILIE.

llo-Opyee, HeoOXimHO 3a0e3neuyBaTd OallaHC MDK PYYHUM, TEOPETUUYHHUM 1
KOMIT FOTEPHUM PO3B’SI3yBaHHSM. Y U€Hb IOBUHEH PO3YMITH MAaTEMaTUYHHUM aITOPUTM,
HaBITh SIKIIO HAJIaJli BIH aBTOMATU3Y€EThHCA.

Ilo-mpeme, GaxxaHO BHKOPHUCTOBYBATH 3aBJAaHHS JIOCHIIHUIIBKOTO XapakTepy:
«ll]o cmanemscs, akuo...7», «Hu 3a651cou 6uKoHyeEMbCA Ys 3aKOHOMIpHICB T, «AK
BMIHUMbCS pe3yavmam npu 3mini napamempa?y», «llooyoyiime moodenv ma nepesgipme
cinomesy».

Ilo-uemsepme, HeOOX1THO (POPMYBATH BMIHHS KPUMUUHO OYIHIOBAMU Pe3)Tbmamu
Komn’romepHux oouuciens. KoM’ roTepHUil pe3ynbTaT He HOBUHEH CIIPUAMATHUCS SIK
0€3yMOBHO NpaBUJIbHUM. YUeHb Ma€ MEpeBIpATH 00JacTh JOMYCTUMHX 3HAYCHb,
TOYHICTh  HAONMKEHUX OOYMCIIEHb, BIJIMOBIIHICTh PE3yJNbTaTy yMOBI Ta
MaTeMaTHUYHUN 3MICT OTPUMaHUX JIaHUX.

llo-n’sime, J1OLINBHO BUKOPUCTOBYBATH TMPOEKTHY MAisibHICTh. Hanpuknan,
CTapIIOKJIACHUKA MOXYTh CTBOPIOBATH MOJENI PYXY, AOCHIIHKYBAaTH CTATUCTUKY
peabHUX JTaHWX, MOJIETIOBATH (hiHAHCOBI MPOIECH, aHAI3yBaTh TPadoBi CTPYKTYPH
a00 JTOCTIKYBATH aJIrOPUTMH ONITHMI3aIlii.

Bucnoeéku. Otxe, iHbOpMATHKAa MOXE CTaTH BAXIUBUM I1HCTPYMEHTOM
norauOaeHHs MaTeMaTH4HOi MiATOTOBKM Y4YHIB CTApLIOi INKOJM. Ii OCBiTHIii
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MOTEHIIIaJ MOJIATAE HE TUTbKYU B aBTOMAaTH3a1lli 00YUCIIeHb, a HacaMIepe]] y CTBOPEHHI
Cepe/IoBHUINA JIJII MaTEeMAaTHYHOTO EKCIEPUMEHTY, MOJICIIOBAaHHS, aJIropUTMI3allii,
po0OOTH 3 JTAaHUMHU Ta MEPEBIPKHU TIITOTE3.

[ToeqnanHs MaTeMaTUYHOTO W OOYMCIIOBAJIBLHOIO MHCIICHHS CIPHUSE PO3BUTKY
3aTHOCTI YYHIB aHaji3yBaTH MPOOJIEMH, 31MCHIOBATH JIEKOMIIO3HUIIIO CKJIATHUX
3aBJlaHb, OyIyBaTH aJrOPUTMH, CTBOPIOBATH MOJIEI Ta IHTEPIPETYBaTH Pe3yIbTaTH.
Came Tomy iHTerpariss 1HGOpPMATUKH Ta MaTEMaTUKH BIJIMOBIIA€ CYYaCHOMY
KOMITETCHTHICHOMY CIIPSIMyBaHHIO OCBITH.

Jlns crapmioi mpodiIbHOI MIKOJM MEePCIIEKTUBHUM € TEPEXia Bif €mi30IUYHOIO
BUKOPUCTAHHA ITM(GPOBUX 3acO0iB O CHUCTEMHOI OpraHizamii mamemamuunozo
00CTIOIAHCEHHS 30 OONOMO2010 Yudposux mexnonozit. Y Takii Mojeni iHhopMaTHKa He
KOHKYPY€ 3 MAaTEMAaTHKOIO 32 HaBYAJIbHUI Yac, a pO3IIUPIOE MOKIMBOCTI 11 BUBUCHHS,
poOUTH aOCTPaKTHI MOHATTS JAOCTYMHIIIUMHU JJi1 JOCHIKEHHS Ta JIEMOHCTpPYE
MPaKTUYHY LIHHICTh MATEMAaTUYHUX 3HAHBb.

Takum ynHOM, (hOpMYBaHHSI MATEMATUYHO KOMIIETEHTHOTO BUITYCKHUKA JOIIHHO
pO3IUIAIaTH Yy B3a€EMO3B 3Ky 3 PO3BUTKOM HOro mu@poBoi Ta OO0YHCIIOBAIBLHOL
rpamMoTHOCTI. [le 0co0IMBO BaXJIMBO B yMOBax pPO3BUTKY IITYYHOI'O I1HTEJIEKTY,
aHaji3y JaHuX, IU(PPOBOro MOJEIIOBAHHS Ta 1HIIMX TEXHOJIOTIYHUX HAIpPsMIB, JIC
MaTeMaTuyH1 i iHpOpMaTUUIHI CTIOCOOU MUCIICHHS (DaKTUYHO (PYHKITIOHYIOTh SIK €/IMHA
cucTema.
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MAKING THE CASE FOR CLASSROOM TALK

Kaszauvinep Osiena CemeHiBHAa,

JIOKTOp TIEJIarOT1YHUX HayK, Ipodecop,

npodecop Kadeapu KOpeKIIHHOT ICUXOIEIaroTiky Ta 310POB’ s IO IUHU
XapKiBChKOI'0 HaIlIOHAJIBLHOTO TeAaroriunoro yHisepcutety iMexi I'.C. CxoBopoau

boituyk IOpii ImurpoBuy,

JIOKTOp TIEJIarOT1YHNX HayK, podecop,

nivicuuit wieH (akanemik) HAITH Ykpainn,

npodecop Kadeapu creriaabHOl eJaroriku, peKTop

XapKiBCHKOI'0 HaIlIOHAJIBLHOTO TeAaroriunoro yHisepcutety imexi I.C. CxoBopoau

I'aniin Ansia IBaniBHA,

KaHAuAaT O010JIOTTYHUX HAYK, JIOLICHT,

JIOLIEHT Kadepu KOPEKIIIHOT MCUXONEeAaroriky Ta 3/10pOB’ s JIOIUHU
XapKiBCHKOI'0 HaIlIOHAJIBLHOTO TeAaroriunoro yHisepcutety iMexi I.C. CxoBopoau

Almost five decades ago, when researching spoken language in classrooms was in
its infancy, Connie and Harold Rosen disagreed: “We could say that children’s capacity
to talk is there so that all we have to do is draw upon it appropriately just as we do their
capacity to walk or to see. We could say that, but we don’t”. Since then, many others
have come to the same conclusion as the Rosens. If classroom talk is to be purposeful
and productive, it is worthy of specific attention as a focus of learning in its own right.
Indeed, talk has been investigated extensively and many of the outcomes will appear
in the weeks to follow.

This research is an attempt to help teachers consider some of the issues around talk
in the context of their own classrooms, chiefly through that most precious and powerful
of opportunities: Gaining an insight into other teachers’ practices in a diverse range of
schools. In doing so, this paper sets out to address three important questions:

1. What practices have schools found to be successful for promoting and using
high-quality classroom talk?

2. What can be learnt from the decision making, experiences and processes relating
to classroom talk at these schools?

3. How do these practices relate to what is known of the evidence-informed
principles underlying classroom talk?

Different aspects of organizing effective communication in the classroom were
analysed by such authors as: K. K. Budiyanto, E. Harapan, M. B. Purwanto, S. T. I. A.
B. Smaratungga [1], A. B. Frymier [2], W. A. Hajjaj, A. Munip [3], V. P. Richmond
[4], L. Rusmin, S. Joko [5], M. Y. Syukri, E. Widyasari, D. Fuadi [6] and others.

With a focus on spoken language, this extract can be explored from a number of
perspectives by asking three preliminary questions.
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1. Why are students talking? This is talk with a clear purpose, as students use
evidence from a text to make inferences about characters. Discussing the text allows
for an initial oral rehearsal of ideas, free from the constraints of formal written
recording. However, this is not merely the rehearsal of ‘correct’ answers or the sharing
of unconnected, individual views. The structure of this lesson promotes the
consideration of diverse but interconnected views so that the understanding of the text
is collaboratively constructed in small groups and as a class.

2. How are students talking? The purposeful collaboration and collective building
of'ideas in evidence here is no accident. Students are provided with concrete visual and
spoken tools to aid their discussions, while their modes of interaction are valued,
explicitly modelled and noted as objects of learning in their own right, alongside the
comprehension outcomes. These structures are familiar to the children and appear to
be the part of a long-established shared understanding about classroom practices.

3. Who is talking and to whom? This is a lesson in which every student has a voice
and an audience. The use of small group roles and tokens, as well as deliberately open-
ended stimuli provoking disagreement, means that participation is designed into the
tasks. This is not, however, an exercise in eliciting minimal responses from as many
students as possible: Group talk is of a high quality and students represent and interact
with their peers’ views. All of this means that participation involves legitimising and
valuing students’ authentic voices.

These three questions relate to the purpose, form and participation associated with
classroom talk.

Communicative competence concerns an individual’s capability not only to use
spoken language but also to apply it appropriately in social situations.

A long line of research, particularly from the 1970s onwards, makes the case for a
strong link between spoken language proficiency and wider outcomes, both in school
and in life after formal education. The Confederation of British Industry, in its
depiction of work-readiness, for example, refers explicitly to communication skills,
including public speaking.

Conversely, early problems with the use of spoken language, commonly referred
to as speech, language and communication needs (SLCN), have been found to be
strongly associated not only with later academic attainment but also with mental health
difficulties and involvement in the criminal justice system. Not only are such SLCN
more prominent in children from economically disadvantaged backgrounds, but this
social divide is also evident more generally in the differing vocabulary test results
between these groups.

Children often bring to the classroom many assets, or “funds of knowledge”, from
their home lives, and the problem is sometimes that of a mismatch between the
expectations and registers of language use in their communities and in their classrooms.

As will be discussed later, consensus over what constitutes “good” spoken
language is far from straightforward.

Spoken language is a valid educational goal in its own right, and it is also a
powerful vehicle for learning across the curriculum.
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Learning in a school context is an inherently social activity, and talk is a powerful
medium for understanding. There is good evidence for the impact of talk on many
forms of attainment. For example, recent large-scale studies have associated particular
aspects of productive dialogue with subsequent attainment gains in assessments of
English and mathematics.

However, this benefit is not simply about an improved command of language
improving literacy skills and thereby unlocking attainment across the wider
curriculum. The impact is also to be found in improvements to thinking and
understanding. Studies have, for example, found high-quality peer talk to be related to
improvements in reasoning and problem solving.

Teaching students to articulate their ideas and reasoning goes beyond an interest in
skills or attainment.

A commitment to listening to and valuing diverse perspectives is also a
commitment to a vision of education as a collective, empowering endeavour. In fact, a
student’s right to be heard is enshrined in the UN’s Rights of the Child, which includes
the right to express views and have them taken seriously.

Taken alone, some teacher-dominated forms of classroom discourse might be seen
as limited preparation for participation in democratic society in their promotion of a
narrow, uncritical acceptance of knowledge and authority and their potential
marginalisation of some groups in the classroom.

While teacher-led episodes within lessons are an essential and often efficient means
of communicating new knowledge, they do not constitute the entirety of learning. The
voices and interests of the learners also play an important role.

Beyond these ongoing principles of democratic involvement in one’s own
education, student voice has more recently assumed an enhanced status. Arising from
the pandemic of 2020 onwards, an even greater emphasis has been placed on the
affective aspects of talk, for example in guidance from the

Mental Health Foundation in the UK, which emphasises the need for allowing time
for young people to talk through their experiences as they return to school.

Striking a balance between purposeful learning and students’ authentic
involvement in their learning is not easy.

Alitza Segal and Adam Lefstein’s work in Israeli classrooms shows how, all too
often, what seems to be dialogue amounts only to “exuberant voiceless participation”,
in which students are talking but mainly articulating the teacher’s viewpoint.

Segal and Lefstein propose four conditions for nurturing authentic and unofficial
voices:

1. Having the opportunity to speak may involve getting beyond the constraints and
norms of the classroom which tend to limit voices.

2. Speaking one’s own ideas depends on positioning the official (often teacher)
perspective as one of many.

3. Speaking on one’s own terms means sometimes allowing for informal, non-
standard forms of expression.

4. Being heeded involves others listening to and building on a contribution.
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In all of this, however, there are tensions to be resolved as, for example, teachers
seek to reconcile the principle of co-constructed knowledge with the realities of the
official knowledge at the heart of the lesson content. Segal and Lefstein refer to
“making space” for unofficial voices, so the question for schools like Woodham,
below, may be to consider where in the curriculum and beyond these spaces may
legitimately exist and where the official voice prevails.

So, our attention might be drawn to the following:

1) The ways in which communicative competence and confidence — and thereby
cultural capital — were being developed: We saw this in the modelling and use of
ambitious vocabulary and precise sentence structures, as well as through the attention
given to appropriate forms of interaction.

2) Certain structures are provided: Talk was not being ‘policed’ or corrected, as it
was acknowledged that the mode was one of reasoning rather than formal presentation.

3) Hints of positive learning outcomes from peer-to-peer talk: Discussion tasks had
been carefully engineered to encourage the sharing of different perspectives through
building and challenging, while the quest for consensus in groups was likely to enhance
skilled reasoning and deliberation.

4) Hallmarks of authentic voices and participation: Students were given an
opportunity to rehearse ideas initially within the safety of a small group.

5) Arguments were evaluated less for correctness than for the quality of reasoning
and communication: The use in small groups of tokens for talk helped to ensure that
debate was not dominated by a few voices and that there was an expectation of
participation by all. The importance of being heeded is very much in evidence, as
teacher and students built on one another’s contributions.

So, in this research we learnt about the importance of a focus on talk within the
classroom and analysed different perspectives on classroom talk. We also understood
the communicative competence, cognitive and student voice arguments for a focus on
classroom talk.
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LU OPOBI3ALIS BUIOi OCBITH SIK YAHHUK
MPO®ECIHHOI NIITOTOBKU MAMBYTHIX
YUUTEJIB ®I3UUYHOI KYJIbTYPU

Yepuuuko Crenan CrenaHoBu4,

TOKTOp 3 TYMaHITapHUX HayK, Ipodecop, peKTop

3akapnaTchKOro yropchbkoro yHiBepcuteTy iMmeHi ®@epenna Paxomi 11,
(beperoge, Ykpaina)

bina Osena AnaroJiiiBHa,

JIOKTOp TIEJIarOrYHUX HayK, mpodecop, 3aBiyBay Kadenapu neaaroriku, ICUXomorii,
MOYaTKOBO1, TOMIKIIHLHOI OCBITH Ta YIPABIIIHHS 3aKJIaJJaMU OCBITH

3akapnaTchkuil yropchkuil yHiBepcuteT iMeH1 depenna Pakomi 11,

(beperoge, Ykpaina)

bes3rok Mapuna CepriiBHa,

KaHJUaT NeAaroriyHuX Hayk, TOLEHT KadeIpH MeJaroriku, ICUxXoJIorii,
MOYaTKOBO1, JOWIKUIBHOI OCBITH Ta YIPABIIIHHS 3aKJIaJJOM OCBITH,
3akapnaTchkuil yropchkuil yHiBepcutet iMeH1 depenua Pakomi 11,
(beperoge, Ykpaina)

binian BajienTuHa AHapiiBHA,

KaHIMJAT NeJaroriyHuX Hayk, JOUEHT Kadeapu neaaroriku, ncuxoJiorii,
MOYaTKOBOI, JOIIKIIBHOI OCBITH Ta YNPABIIIHHS 3aKJIaJIOM OCBITH,
3akapnaTchkuil yropcbkuil yHiBepcutet iMeHi depenna Pakomi 11,
(beperoge, Ykpaina)

[{u¢dposizaliisi BUIIOI OCBITH € OJHHUM 13 BU3HAYAJbHUX YMHHUKIB MOJEpHI3aLli
npodeciiiHoi MiArOTOBKH MEAAroriYHUX KaJIpiB, OCKUIBKU CIIPUSE€ OHOBJICHHIO 3MICTY
OCBITH, YJOCKOHQJECHHIO METOJIB HaBuaHHA Ta (GOPMyBaHHIO IMHUPPOBOI
KOMITIETEHTHOCTI MaiOyTHIX (axiBiiB. BoHa oxomiroe He IuIie BUKOPUCTAHHS
cygacHux IKT, a #i KOMIUIEKCHE OHOBJICHHS OCBITHBOTO IpoOIleCy, 10 3abe3rneuye
1HTerpaiio Uu@poBUX PECYpCiB y HaBYAbHY, HAYKOBY Ta MPAKTHUYHY AISUIbHICTH
3100yBadiB OCBITH [§].

VY cydacHHX ymoBax J0 TpodeciitHOi miIrOTOBKM MaiOyTHIX YYUTENIB (13UIHOT
KyJbTYpU BHCYBAaIOThCS HOBI BHMMOTHM, TOB'SI3aHI 31 3JaTHICTIO €(QEKTUBHO
BUKOPUCTOBYBAaTH LU(POBI TEXHOJIOTII MiJ Yac OpraHizamli OCBITHBOIO MPOIIECY,
OLIIHIOBAHHS HABYAJIbHUX JOCSITHEHb, IUJIAaHYBaHHA (Pi3KyJbTypHO-03J0POBYOI
HisIbHOCTI Ta mpodeciiiHoi kKomyHikaiii. [le oOymMoOBiI€HO He Jaulle CTPIMKUM
PO3BUTKOM ITU(POBOTO CYyCHIILCTBA, a i TpaHchOpMalII€r0 poJTi Tiefjarora, ikl crae
OpraHi3aTOpOM OCBITHBOTO CEpeAOBHINA, (PaCUIIITATOPOM HaBYAHHS Ta HACTABHUKOM
y ¢hopMyBaHHI KJIOYOBUX KOMIIETEHTHOCTEHN 3/100yBayiB OCBITH [9].

115



EDUCATION
INTEGRATION OF SCIENCE AND EDUCATION: EXPERIENCE, REALITIES, AND
PERSPECTIVES

Crenugika npodeciiiHoi MiArOTOBKH MaOyTHIX Y4HTENiB (Pi3UYHOI KyJIbTypHU
MOJIATAE Y TMOEAHAHHI (PYyHIAMEHTAIbHOI TEOPETUYHOI MIATOTOBKU 3 MPAKTUYHUM
OBOJIO/IIHHSIM METOIUKOIO HaBYaHHS, PYXOBUMHU HAaBUYKAMH,
310pOB'sI30€peKyBaTIbHUMH TEXHOJIOTISIMU Ta CY4aCHUMH IEaroriYyHUMU T1IX0aMu.
Came ToMy 1HMQPOBI TEXHOJOTi MalOTh IHTETPyBaTUCA B YCi KOMIIOHEHTHU
npodeciifHOl OCBITH, 3a0€3MeUyI0YN B3a€EMO3B'SI30K MK TEOPETHUYHUM HABUAHHSM 1
MPAKTUYHOIO MISUTBHICTIO CTYJICHTIB.

Ha namm normsin, npodeciifiHy miaroToBKy MaiOyTHIX yUuTeNiB (pi3UYHOI KyJIbTypU
JOULIBHO PO3TIIAAATH SIK LLTICHY CUCTEMY, CIIPSMOBaHY Ha (popMyBaHHS PO ECiitHOT,
METOJMYHOI, HU(POBOi Ta KOMYHIKATUBHOI KOMIIETEHTHOCTEH, HEOOXIMHUX MJis
YCHIIMHOT AISNIBHOCTI B CY4aCHOMY OCBITHBOMY CEPENOBHIII. 3a TAaKOTO MiIXOTy
U(PPOBl TEXHOJIOTIT BUKOHYIOTH HE JONOMIXKHY, a IHTETpyBallbHy (DYHKIIIIO,
CIIPUSIOYM PO3BUTKY PO ECItHOrO MUCIICHHS, CAMOCTIMHOCTI, TBOPYOi aKTUBHOCTI Ta
TOTOBHOCTI A0 IHHOBAIIMHOI IT€Jarori4HOl JISUIEHOCTI.

BaxnuBum  pesynbratoM  1udpoBizamii €  PO3MMPEHHS  MOXKIUBOCTEH
BUKOPUCTAHHS EJICKTPOHHUX OCBITHIX PECYpCiB, CUCTEM YIIPABIIHHS HaBYaHHSIM,
MYJIbTUMEIIMHUX MaTepialliB, I1HTEPAKTUBHUX IUIATPOpPM, XMapHUX CEpBICIB 1
MOOUIBHMX 3aCTOCYHKIB y TpodeciiiHiil MmiAroTOBIll MalOyTHIX y4uTENB (Pi3UYHOI
KyJabTypu. Taki 1THCTPYMEHTH 3a0€3MeUyrOTh JOCTYIHICTh HaBYaJIbHOI 1H(OpMAIIii,
MIATPUMYIOTh 1HIUBIAYaJbHY OCBITHIO TPAEKTOPIIO CTYICHTIB, MiJABUIIYIOTh PIBEHb
iXHPOI HaBYAJIbHOI MOTHBALli Ta CTBOPIOIOTH YMOBHU JJisi PO3BUTKY HaBHYOK
CaMOOCBITH [5].

Oco0nuBOro 3HaueHHs LUQPPOBI TEXHOJIOTT HaOyBarOTh MiA yac (HOpMyBaHHS
METOJMYHOT KOMIIETEHTHOCTI MalOyTHIX menaroriB. BUKOpHUCTaHHS BijJ€OaHAI3y
TEXHIKM BHKOHAHHS (I3MYHMX BIpaB, LUPPOBUX MOJEIEH pyXOBHX ii,
IHTEPaKTUBHHUX CXEM, €JIEKTPOHHUX HAaBYAIbHUX KYPCIB Ta BIPTYyaJIbHUX MPAKTUKYMIB
CIIpUsI€ SKICHIIIOMY 3aCBOEHHIO MPO(ECIiHUX 3HAHb 1 BIOCKOHAJICHHIO MTPAKTUYHUX
yMiHb. CTyJIEHTH OTPUMYIOTh MOXJIMBICTh HE JIMIIE aHATI3yBaTU OKPEMi €JIEMEHTH
PYXOBO1 JISTTBHOCTI, @ ¥ MOJENIOBaTH MpodeciiiHi curtyarlli, 1ooupatu ePeKTHuBHI
METOJY HaBYAHHS Ta OI[IHIOBATH PE3YJIbTATH BIACHOT MEAAroriyHol JisSIbHOCTI.

He MeHI1 BaxJIMBOIO CKJIaJ0BOIO MPOGeciiHOl MIATOTOBKU € BUKOPUCTAHHS
TEXHOJIOT1M 3MIIIAHOTO HABUYaHHA, SKI TMOEIHYIOTh AayJUTOPHY, JMCTAHIINHY Ta
caMOCTiiiHy poOoTy ctyneHtiB. Takuii popmar 3abe3redye THy4YKICTh OCBITHBOTO
MPOIIECy, CTBOPIOE YMOBH JIJII aKTMUBHOI B3a€MO/IIi MK BHUKJIaJa4eM 1 CTyJACHTaMHU,
CIIpUSIE PO3BUTKY CaMOCTIMHOCTI Ta BIAMOBIIAJIBHOCTI MaWOyTHIX TIEAaroriB 3a
pe3yJibTaTh BIACHOTO HaB4YaHHA [1].

VY cydacHux ymoBax OCOOJMBOiI akTyajabHOCTI HaOyBae (opmyBaHHS IU(GPOBOI
KOMIIETEHTHOCT] SIK HEBIJI'€MHOI CKJIaJ0BOi Mpo(eciiiHOi KOMIETEHTHOCTI BUMTENS
¢13u4HOI KyJbTypu. BoHa 0XOIUTI0€ 31aTHICTh €()EKTUBHO MPALIOBATH 3 LHU(PPOBOIO
iH(dopMaIliero, BHUKOPUCTOBYBATM Cy4YacHI OCBITHI TIJIaTGOPMH, CTBOPIOBATH
1MpoBUi HaBUYATHLHUN KOHTEHT, OPraHi30BYBaTHU OHJIANH-B3a€MO/III0, 3A1MCHIOBATH
€JICKTPOHHE OIIHIOBAHHS pEe3yJIbTaTiB HaBYaHHS Ta JOTPUMYBATHUCA TPHUHITUIIIB
akaJeMIgHo1 Jo0podecHOCTI ¥ iHdopMaliiHoi 6e3meku [2].
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Po3BuToK 1u(ppoBOi KOMIETEHTHOCTI HE MOBHHEH OOMEXYBATHUCS BHBYCHHSIM
okpemMux 1H(MOpPMAIIHHUX JUCUUIUIIH. 3HAYHO edeKTUBHIIIE BOHA (OPMYEThCSA 3a
YyMOB CHCTEMHOI 1HTerpamii mupoBUX TEXHOJOTIH y Bcl eranu mnpodeciitHol
MIJTOTOBKHU: ITiJT Yac BUBYEHHs (PaXOBHX IUCIMUIUIIH, BUKOHAHHS 1HAWBIIYyaIbHUX 1
IPYNOBUX TPOEKTIB, MPOXOJKEHHS IENaroriyHoi MpPaKTUKH, y4acTl y HayKOBO-
JTOCHIIHIN JIsUTBHOCTI Ta caMOCTIHHIM pobOotri. Came Takui miaxin 3abesneuye
(dhopMyBaHHS TOTOBHOCTI MallOyTHHOTO BUMTENS (PI3UUHOI KyJIBTYypH A0 TpodeciiHOi
TISUTBHOCTI B IIU(POBOMY OCBITHBOMY CEPEAOBHILI.

EdextuBHicTh npodeciitHol miAroTOBKH MaiOyTHIX y4uTeNiB (H13UUHOT KyJIbTypU
B yMoOBax u(poBi3allii BUIIOI OCBITH 3HAYHOIO MIPOIO 3aJICKUTH BiJl CTBOPEHHS
BIJIMOBIIHAX TI€IarOTIYHUX YyMOB, 5Ki 3a0€3MeYyI0Th CHCTEMHE BHKOPUCTAHHS
IM(POBUX TEXHOJIOTIHN Y BCIX KOMIIOHEHTaX OCBITHBOT'O MPOLECY.

OpHi€ro 3 KIIOYOBUX YMOB MOJEpHI3alii mpo¢eciiHol MITOTOBKU € CTBOPEHHS
Cy4acHOTO IM(PPOBOTO OCBITHHOTO CEpPEAOBHINA 3aKJIagy BHUIIOI OCBITH. Take
CepeIOBHILE TOBUHHO 3a0e3MeuyBaTH BIAKPUTHM JTOCTYI JO €IEKTPOHHUX OCBITHIX
pecypciB, HaBUAIbHO-METOJMYHUX MarepiaiiB, udpoBux 0101i0TeK, MmIaTHOPM
JUCTaHIIITHOTO HaBYaHHS, 1HTEPAKTUBHHX CEPBICIB Ta 3acO0IB KOMYHIKAIIii. Horo
(GyHKIIIOHYBaHHSA CIIpUsi€ 1HAUBIAYyali3allii HABYaHHS, PO3BUTKY HABUYOK CAaMOOCBITH,
OTEepaTUBHOMY 3BOPOTHOMY 3B'sI3KY MIXK BUKJIaJladyaMU 1 CTYJIGHTaMHU Ta T1BUIIICHHIO
SIKOCT1 OCBITHBOTO TIporiecy [4].

BaxxnuBuM HanpssMOM yJOCKOHaJIEHHS IPO(ECIMHOI MITOTOBKU € BUKOPUCTAHHS
MIPAKTUKO OPIEHTOBAHMX METO/(IB HABYAHHS 13 3aCTOCYBAaHHAM LU(PPOBUX TEXHOJIOTIH.
JIOLJIBHUM € BOIPOBAI?)KEHHS TPOEKTHOIO HABYAHHS, aHANI3y MeJaroriYHuX CUTYyaIlii,
1M(POBUX MPAKTUKYMIB, HABUAJILHOT'O MOJIETIOBaHHS, BEOKBECTIB Ta IHTEPAKTHUBHUX
3aBAaHb, U0 MAaKCHUMaJIbHO HAOMMXKalOTh OCBITHIA MpPOLEC 0 pEaTbHUX YMOB
npodeciiiHoi aisnbHOCTI. Takuil miaxia A03BOJIslE MAaWOYTHIM ydHTENsIM (DI3UYHOI
KyJbTypU HE JIMIIE 3aCBOKOBATH HAaBYAJIbHUM MaTepiay, a i (opMyBaTh BMIHHSA
MpUIMAaTH MeIaroriyHo OOTPYHTOBAHI PIIICHHS, MIPAIIOBATH B KOMaH/I1, aHaJi3yBaTU
pe3yiabTaTH BIACHOI JISUTBHOCTI Ta BHKOPUCTOBYBATH IHHMQPPOBI pPECypcH ISl
BUpIIIEHHS TTpodeciitHuX 3aBaansb [2].

OcobOnmuBy poib y (¢dopMmyBaHHI MNpodeciiHOol KOMIETEHTHOCTI —BIIIrpae
nearoriyda mpakTUKa, i1 9ac sIKkoi CTyACHTH MaloTh MOKITUBICTh alipoOyBaTH Ha0yTi
3HaHHS B pealbHOMY OCBITHROMY mporieci. [IpakTuuHa MisSIbHICT J1a€ MOKJIMBICTD
MaiOyTHHOMY MEJArory OIiHUTH €(EeKTUBHICTh HU(PPOBUX THCTPYMEHTIB.

Otxe, mudpoBa TpaHchopmallisi CUCTEMH BHUIIOI OCBITM BHUCTYINA€ OJHUM 13
KJIFOUOBUX YMHHMKIB YAOCKOHAJIEHHS MPOQECiiHOI MArOTOBKM MalOYTHIX yUUTENIB
(G13U4HOI KyJnbTypu. Pe3ynbTaTUBHICTh LILOTO MPOIECY 3aJIEKUTh HE CTUIBKU BiJl
IIMPOTH BHUKOPUCTAHHS IU(GPOBUX 3ac00iB, CKIJIBKMA Bl I1X 3MICTOBHOIO Ta
METOJUYHO-O0TPYHTOBAHOI'O BKJIFOUEHHSI B OCBITHIN mpoliec. BaxxinBoro 3HaueHHs
HaOyBae opieHTaIlis MUGPOBUX TEXHOJIOTIN HA PO3BUTOK MPOdeciiHOT MaliCTePHOCTI,
1M(poBOT TPAaMOTHOCTI Ta AOCTITHUIIBKUX YMIHb MaiOyTHIX ¢axiBiiB. B3aemois
M(pPOBUX pecypciB 13 KOMIIETEHTHICHUM MIAXOJ0M, MPAKTUYHO CIPSIMOBAHUM
HAaBUYAHHAM Ta CYYaCHUMHU TI€IarOTIYHUMHU TEXHOJIOTISIMU (OpPMY€E CHPUSTINBE
OCBITHE CepeloBUIlle Uil TPO(ECciitHOr0 CTAaHOBJIICHHS MalOYTHBOTO BUMTENS
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¢bi13uunoi KynbTypu. Takui migxin 3abe3meuye HMOro roTOBHICTH aAanTyBaTHCS 10
HOBHX YMOB OCBITHBOI JISUTBHOCTI, BHUKOPHCTOBYBAaTH HHUGPOBI MOXKIHUBOCTI Y
npodeciiiHiil mpakTUill Ta ¢eKTUBHO IPaIlOBaTH B YMOBaX MOJAJBIIOT ITudpoBi3alii
OCBITH.
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Abstract. This article examines the paleoclimate of Azerbaijan during the Early
Pleistocene. A temperature decline (glaciation) occurred at the beginning and end of
this epoch, separated by a warmer interglacial period. The granulometric composition
and mineralogical diversity of Pleistocene deposits across Azerbaijan's regions are
analyzed, along with the factors that altered these rocks. Sedimentary sections of
significant paleogeographic value are examined to reconstruct excavation sites, fauna,
flora, and climate of the region.
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Azerbaijani geologists and paleogeographers — including K.A. Kovalevski, V.E.
Khain, E.S. Shikhalibeyli, B.A. Budagov, A.B. Mammadov, M.A. Museyibov, N.S.
Shirinov, M.A. Suleymanov, H.A. Arslanov, R.H. Sultanov, D.V. Hajiyev, B.J.
Aleskerov, Y.N. Taghiyeva, K.A. Alizade, B.G. Vekilov, S.A. Alizade, and A.A.
Bayramov — have made significant contributions to this field [1-4].

More than 15 sedimentary sections across Azerbaijan were examined to study the
material composition of Pleistocene deposits, including Mishovdag, Duzdag, the Baku
level, Kirzan, Atachay, Atachay-9, Janakhat, Gasanriz, Jartas, Fizuli, Binagadi-2, Well
No. 9, Nuran, Shakhbabali, Garaja, Kalva, Little Harem, Ushtal, and Demirchiler.
Radiocarbon (C14) dating was used to date samples, while paleoclimate was
reconstructed using paleobotanical, arealogical, and climatogram methods,
palynology, G.F. Bukreeva's techniques, and mathematical-statistical analysis of
spore-pollen spectra. The most reliable results came from phases containing more than
40 plant taxa; pollen and spores of trees, shrubs, and herbs were used, though sparsely
vegetated intervals — some corresponding to glacial phases — were harder to interpret.

In total, 20 climate phases were identified across the Eopleistocene and Pleistocene.
Most researchers divide the Pleistocene into three ages: Early, Middle, and Late [1,5].
This study focuses on the Early Pleistocene (730—460 thousand years ago), examining
its mineralogical character, climate change, and the factors that influenced it.

Stratigraphic horizons and mineral composition

Analysis of Early Pleistocene sections reveals three horizons based on faunal and
rock composition: the Turkan, Early Baku, and Late Baku horizons. The Turkan
horizon (0.8—0.7 Ma) consists mainly of marine sediments, lying above the Pliocene
Absheron layer and below the Baku horizon; it is widespread in the Kura depression
and the Absheron islands. The Early Baku horizon dates to 0.7-0.6 Ma [1,2]. The Late
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Pleistocene, in turn, comprises the Late Caspian and Early Khvalyn levels, found
extensively in the Kur-Araz depression above the earlier layers.

Baku-era deposits contain 25-30% carbonate and are divided into two fractions.
The heavy fraction includes augite, hornfels, muscovite, dolomite, zirconium, granite,
rutile, glauconite, ilmenite, and limonite; the light fraction is dominated by leucoxene,
quartz, feldspar, and clay-aggregate fragments. The lithological composition — clay,
sand, sandstone, shell material, aleurite clay, loam, and gravel — spans a total depth of
44 m in the Baku horizon. Mineral distribution varies with depth: feldspar, clay
fragments, and leucoxene dominate the Lower Pleistocene (Baku level), while granite,
rutile, and quartz are largely absent there [3].

Spore-pollen analysis of the Baku-era sediments allowed reconstruction of past
vegetation cover: three pollen zones are distinguishable within the section, with pollen
abundance increasing to about 6 m depth, sharply declining between 6 and 23 m (where
spores and pollen are nearly absent), and rising again in the uppermost zone. Overall,
the strength ratio of the Upper and Lower Pleistocene deposits was considerably lower
than that of the Middle Pleistocene.

Key sedimentary sections

Nuran. Located near Nuran village (Aghsu region, 500 m a.s.l.), this section
divides into three sublevels. The lower sublevel is dominated by loam (~70%) and
carbonate (15%), with augite (60%), hematite (10%), and biotite (10%) as principal
minerals. The middle sublevel shows the highest carbonate content (40%, versus 25%
below) and coarser fractions, indicating a hot climate [6]. The upper sublevel returns
to clay-dominated composition (60%) with reduced, less wear-resistant augite (25%)
and hematite (10%). The section records three distinct climatic shifts.

Ushtal. Near Ivanovka village (Ismayilli region, 500 m a.s.l.), this section also
comprises three sublevels [5]. The lower sublevel has roughly equal coarse and fine
fractions, dominated by siderite (30%), augite (25-30%), and biotite (10%), with
feldspar (40%) and clay fragments (50%) in the light fraction — indicating cooling.
The middle sublevel is coarser, with carbonate rising to 40% and wear-resistant
minerals (muscovite, magnetite-ilmenite, limonite) alongside clay and feldspar,
pointing to a hot, humid climate. The upper sublevel shows a carbonate decline to 10%,
with augite (30%), siderite (25-30%), and biotite (10%) dominant.

Duzdag and Garaja. These sections, 17 km apart, closely resemble one another
[2], differing mainly in that flood deposits dominate Garaja's structure and Didacna
eulachia fauna occurs only at Duzdag [4]. Garaja's heavy fraction includes augite,
hypersthene, diopside, hornfels, muscovite, epidote, zirconium, hematite, chlorite,
ilmenite, magnetite, and limonite; its light fraction includes feldspar, volcanic glass,
and siliceous rocks. Duzdag, south of the Mingachevir reservoir (200-300 m a.s.l.),
shows three sublevels: the lower has 52% clay, 5% carbonate, 25% limonite, and 45%
augite; the middle has 10—15% carbonate with muscovite (30%) and limonite (25—
30%); the upper shows increasing clay, declining carbonate, and rising augite,
hornblende, and dolomite — indicating a shift to a colder climate.

Little Harem. This section also has three sublevels. The lower is dominated by
loam (~80%) with dolomite (50%), augite, and hornblende. The middle shows reduced
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loam but increased muscovite (40%) and magnetite-ilmenite (30%), indicating a hot
climate [3]. The upper contains siderite (45%), augite (20%), and dolomite (20%), with
modified feldspar dominant among light-fraction minerals.

Demirchiler. Near Demirchiler village (Gazakh region), this section likewise
divides into three sublevels. The lower has low carbonate (5%) with augite,
hypersthene, and diopside dominant. The middle shows coarser fractions and higher
carbonate (20%), with augite (5%) and diopside (3%) declining. The upper sublevel is
clay-dominated (up to 75%) with low carbonate (5%), dominated by biotite,
hypersthene, augite, and siderite, alongside rock fragments and volcanic glass in the
light fraction.

Climate dynamics of the Early Pleistocene

Azerbaijan's climate in past geological periods, as today, was shaped by its
geographic position — its mountain ranges, plains, and location on the Caspian coast.
Repeated glaciations and Caspian Sea transgressions and regressions played a major
role in climate formation, including during the Pleistocene. Early Pleistocene climate
was reconstructed from palynological analysis of vegetation and faunal remains, rocks,
spores, and pollen recovered from sedimentary sections, compared against present-day
conditions [2]. Key sections in the Greater and Lesser Caucasus, Talysh Mountains,
and Kura depression — including Garaja, Duzdag, Nuran, Kirzan, Mishovdag, and
Shakhtakhti — made this reconstruction possible.

During the Upper Pleistocene (Agjagil and Absheron ages), a humid subtropical
climate prevailed on the slopes of the Greater and Lesser Caucasus and the Talysh
Mountains, with savanna landscapes in the Rioni-Kura depression of the South
Caucasus. Global climate change at the start of the Pleistocene, however, drove Early
Pleistocene glaciation that transformed these savanna and humid landscapes across the
Caucasus, Talysh, and Kura depression into desert and semi-desert environments. This
glaciation also shifted the altitudinal boundaries of landscape zones: nival-glacial zones
in the Greater and Lesser Caucasus rose above 2000 m, favoring cold-resistant flora
and driving faunal turnover. Species typical of the Kura depression's tropical and
savanna landscapes — southern elephant seal, rhinoceros, ostrich, wild bull, giraffe —
went extinct during the Eopleistocene—Early Pleistocene transition, replaced by cold-
adapted species such as cave bear, cave lion, cave hyena, and various rodents (which
later also went extinct).

The onset of the Early Pleistocene was marked by extreme cold, triggering the first
Pleistocene glaciation and causing the Caspian Sea to reach its lowest level in the
epoch's history — an indicator of global cooling. The North and Middle Caspian dried
up entirely, while the Southern Caspian persisted, sustained by the Volga, Ural, Emba,
and Terek rivers, which joined to form a single channel flowing into it. This drop
resulted from reduced river discharge caused by thick continental glaciers covering the
central Russian plain, which locked up river water; satellite imagery confirms the
resulting water deficit in the northern and central Caspian. Average January
temperatures were very low (-5 to -7°C), average July temperatures were 17-19°C, and
annual precipitation was only 250-300 mm [2].
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Temperatures rose during the Early Pleistocene interglacial: average July
temperatures in the Kura depression reached 25-27°C, January averages rose to +3 to
+5°C, and annual precipitation increased to 600—900 mm [1,2]. During this period the
Caucasus Mountains exceeded 3000-3200 m in height, having risen roughly 800 m
over the epoch — a further influence on climate and landscape boundaries beyond the
effects of global cooling. Early Pleistocene glaciation also lowered the nival landscape
boundary by 2000 m and the upper forest boundary by 1000—-1200 m [2,4].

The Talysh Mountains, in the country's south, were largely unaffected by the global
cooling — evidenced by relict Tertiary-era plants and evergreen vegetation that persist
there today without signs of past glaciation. Paleogeographers attribute this to three
factors: the mountains did not reach glaciation altitude; the adjacent deepest part of the
Caspian Sea exerted a warming effect; and moderating air masses arrived from the
Arabian Peninsula.

Mid-Early Pleistocene warming caused glacier melt and rising river discharge,
raising the Caspian Sea level until its western shoreline approached Mingachevir and
merged with the Aral Sea in the northeast. Warm-climate plants expanded upslope as
glacier boundaries retreated, and the upper forest boundary rose by 100-200 m; forests
comprised both broadleaf species (oak, walnut, chestnut, beech) and conifers [1]. This
period's climate resembled today's, though temperatures were roughly 2°C higher,
complicating efforts to identify glacial landscapes from this interval.

The Early Pleistocene's initial cold phase gave way to mid-epoch warmth before
cooling returned at its end, mirroring the conditions at its start. These fluctuations drove
renewed Caspian Sea regression, shifts in regional landscapes, and changes in the
composition and distribution of fauna and flora.

Climate phases of the Early Pleistocene (Baku age, 730—460 ka)

Phase 1 (730-620 ka). Corresponding to the Turkan beds, recorded in sections at
the Baku horizon, Mishovdag, and Azykh Cave. Spore-pollen spectra indicate a hot,
humid climate, with temperatures roughly 2°C above and precipitation about 1.5 times
present-day levels; Azykh Cave data corroborate this warming, with reconstructed
temperatures 1.5°C higher and precipitation exceeding 600 mm compared to today.

Phase 2 (620-580 ka). Corresponding to the lower Baku sub-horizon. No spore
spectra were found in the Baku horizon or Mishovdag sections for this interval, so local
climate cannot be directly reconstructed; comparative data from other regions suggest
a cooling trend likely also affected Azerbaijan.

Phase 3 (580—500 ka). Corresponding to the middle Baku sub-horizon. Sparse pine
pollen and dominant polysaccharide pollen were recorded at the Baku horizon and
Mishovdag, again insufficient for direct reconstruction; regional evidence points to
contemporaneous warming, likely mirrored in Azerbaijan.

Phase 4 (500460 ka). Corresponding to the upper Baku sub-horizon, recorded at
the Baku horizon, Mishovdag, and Azykh Cave. Spore-pollen data indicate a notably
cold, relatively dry climate: Mishovdag data show temperatures 5—7°C lower and
precipitation roughly half of present-day levels.

The analysis of Pleistocene sedimentary sections remains a key resource for
paleogeographic research in Azerbaijan. Studying the granulometric composition and
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mineralogical diversity of these sections continues to inform the location of mineral
deposits and the reconstruction of fauna, flora, and paleoclimate. Overall, the Early
Pleistocene climate of Azerbaijan followed a cold—warm—cold pattern: extreme cold at
its onset triggered the first Pleistocene glaciation and the Caspian Sea's historic low;
warming at mid-epoch melted glaciers and restored humid conditions; and cooling
returned toward its end, again reshaping glaciers, flora, fauna, and their geographic
distribution.
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CTOJITTS)

Yepusik Cepriit I'ennaaiiioBnu

KaHIUJAT NeAaroriyHux HayK, JIOUEHT,

CTapIIui HAyKOBHM CIiBpOOITHUK

Bigainy iHpopmariii Ta BAKOPUCTaHHS TOKYMEHTIB,
JepxaBHuii apxiB M. Kuepa

Ha apxiBHy cnpaBy 3akapnaTTs 3HAYHHIA BILUTUB MaJIO BKIIOUEHHS HOTO JI0 CKIIATy
VYropummau 1 pedopMyBaHHS MICHEBUX OpPTaHiB YyHOpaBIiHHA. AJIMIHICTPaTUBHO-
TEPUTOPIAJbHUMU OJUMHULSAMM Ha 3akapnarti Oynu KOMITaTH (KyIH), B pe3yJbTaTi
TISTBHOCTI SKUX BIJKJIAJAJIUCS PI3HI JOKYMEHTH, HacaMIlepes] 3alliCH TOCTaHOB
KymnmHUX 300piB. ¥ 1733 pori yropcbka Biaja nNpuifHsIa pillieHHs PO OyA1BHUIITBO
aJAMIHICTpaTUBHUX OYJIMHKIB JJI KYM. Y 3B’A3KY 3 LIUM CTAJIO MOXJIMBUM 3aCHYBaHHS
CTAI[lOHAPHHUX O>KYMHUX apxiBiB. B agMiHicTpaTMBHUX OyauHKaxX 0OOB’S3KOBO
nependavanocs NPUMIIICHHS JUIsl KOMITaTChKUX JOKyMeHTIB. Tyt 30epiranocs
MOTOYHE JIIJIOBOJCTBO: MPOTOKOJIM 300piB, IUCTU TpOMaIsiH, ckapru [1, c. 33].

3ayBaxuMo, 110 TpUBajie NepeOyBaHHs 3aKaplaTChbKUX 3€Melb Y CKJIajal 1HIIMX
JepXaB CTaJ0 MNPUYMHOI0 PETIOHANBbHOI CHEHU(IKA PO3BUTKY apXiBHOI CIPaBH.
CrocyHKH MK YTOpCHKHUM KOPOJIIBCTBOM, ABCTPIHCHKOIO IMIIEpi€I0 1 3aKapmnarTsiM
PO3BUBAJIACA 3T1HO 3 IMIIEPCHKUMH MIPArHEHHIMHU 3pOOUTH YKPATHCBHKI 3€MJIl CBOEIO
HEB1I’eMHOIO0 Teputopiero. Lle BusBIsocs B yHI(ikamli 3a 3aTBEpAKEHUMU
MOHApPXIYHOIO BJIAJOI0 3pa3KaMu Pi3HUX cep KUTTS 3aKaprnaTchbKoro CycrHilibCTBa,
MOCUJIEHH] POJIi JEp>KaBHOTO, MICIIEBOTO YMPABIIHCHKOTO amnapary, YCKJIaJIHEHHI
OIOPOKpPATUYHOTO MEXaHI3My, a OT)KE€ M JUJIOBOACTBA, 3MII[HEHHI MOro MpaBOBOL
OCHOBM. IcTOpMYHMII HOCBIJ yKa3ye€ Ha TICHHUH B3a€MO3B’S30K MK PO3BUTKOM
Jep’KaBH, CyCHUIbCTBA 1 JIJIOBOACTBOM Ta apXIBHOKO crpaBoro. JliJIOBOACTBO SK
CHUCTEMa BUHMKA€E Pa3oM 13 YTBOPEHHSIM arapary JIep>KaBHOI BIIaJu ynpaBmHHﬂ KM
notpedye JOKYMEHTYBaHHS CBO€l JISJIBHOCTI 1 HAJAro[KeHHs 3B’SI3KIB  MIXK
CKJIaJIOBUMU YacTUHAMM, a apXiBU — B pe3yibTari HarajbHOI HEOOX1THOCTI
KOHIICHTpAIlli JOKYMEHTIB JUIsi 30epiraHHs 1 MOAJIBIIOT0 KOPUCTYBaHHS HUMH [2,
c. 177].

XpaHuTeneM 1 yHopsIHUKOM JTOKYMEHTIB Y KOMITaTChbKUX apXiBax OyB cTapIiuii
HOTap, BIH 3aBiJAyBaB 1 KOMITarChbKOIO Me4yaTkorw. Marepiaii KOMITaTChbKUX apXiBiB
BUKOPHUCTOBYBAJIM HE JIMIIE [ HABEACHHS TOBIJOK, a M y HAyKOBUX LUIsX. Bimomo,
10 JOKYMEHTaMH YTOuaHChKOi kynu KopuctyBasuca y X VIII cromiTTi 3akapnarchki
TOCTIAHUKH, 30KpeMa ictopuk AHToH Cipmaii [3, c. 48 — 49].

Haronocumo, mo 1o nouatky XVIII cTomiTTst 1OKyMEHTH, SIK1 BXKE€ BUMIILIN 3 001ry,
1 Ti, 110 TPOJAOBKYBAIM (PYHKIIIOHYBATH, 30epiraaucs pa3oM, ajie 3 4acoOM CHUTYallis
3miHminacs. Tak, 3 1 mororo 1727 pokKy KOMITaTCBKMM HOTapiycoM YTrO4aHCBKOi
KynaHii borapi, 3 METOIO BIIOKPEMJIEHHS B1JI Cy4aCHHUX IOKYMEHTIB, OyJI0 po3movaro
CKJIaJIaHHS y XPOHOJIOTIYHOMY MOPSAIKY TMEPENiKy CTapux pO3MOpsKEeHb. YKianad
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3a3HayaB PiK, BHJ JIOKYMEHTA 3 KOPOTKMM BHUKJIAJOM 3MICTy 1 BKa31BKOIO MICIIS, JI€
MOXXKHa Oyno #oro 3HaiThH. Tak, HampukiIaa, BCl BHYTPIIIHI JOKYMEHTH, IO
CTOCYBAJIMCS MTUTAHb CIAIKOBOCTI, MICTHJIMCS B 36 KHUTAxX Ta (HACIUKYJI1, TO3HAYCHIM
aiteporo «B» naruHchkoro andamity. Y pasi, KOJIM JOKYMEHTH CTOCYBaJIMCS PI3HHUX
NUTaHb 1 HEe OyJIM CHUCTEMaTH30BaHi, poOMIacs MO3HA4YKa, IO BCI 1HIN JIOKYMEHTH
3HAXOJSIThCA B HEBIIOPSIKOBAHOMY CTaHI 1 iX MOXKHAa 3HAWTH y TUX YW I1HIIMX
(dacuukynax. B aBcTpiiichbkuii iepioJ, B yMOBaX pO3TOpTaHHS MPOIECy LeHTpaIizarii
3a npasninag ®panna Mocuda I (1830 — 1916) BinGymaucs 3MiHH B [IiIOBOICTBI Ta
apxiBHii crmpaBi. lle mposiBUIOCS B CTaHOBJIEHHI OpraHizauiiHUX (opM 1 METOAIB
TJTOBOAHHUX CIYXO0, KOTpI pO3poOMIM TpaBuja Ta IHCTPYKIIi MIOm0 30epiraHHs
JOKyMEHTAIlll Ta KOPUCTYBaHHA HUMHU. [liBeleHHS TPaBOBOi OCHOBH IiJ
JOKYMEHTOOOII 03HAYaji0 3aKpIIJICHHS MOPSIKY PYXy AOKYMEHTIB BiJ] MOMEHTY iX
CTBOPEHHSI 70 HAJAXOKCHHsSI B apxiB. 30epiraHHs JOKYMEHTIB y KOMITAaTCbKUX Ta
MICBKHX apX1BaX, iX IHTCHCUBHE MOIMIOBHEHHSI, HEOOX1THICTh KOPUCTYBAHHSI apXiBHOIO
iH(dopMallier0o BUMarajiv yHOPSAJIKYBaHHS JIOKyMEHTaJdbHOro MacuBy. B o00iry
HOPMAaTUBHUX JOKYMEHTIB 3 apXiBHOi CHpPaBU 3HAXOJWIHCS PO3MOPSKEHHS Ta
BKa3iBKU Buioi Paau Yropchbkoro KopoaiBCbKOTO HAMICHUIITBA, MPABHIIA 1 METOANYHI
PO3pPOOKH KOMITAaTChKOTO YIPaBIiHHS, SKI perlaMEHTYBaJIM IUTAaHHS peecTparlii,
MIPUHITUITN CUCTEMaTu3allii, yMOBU 30epiraHHs JIOKyMEHTIB B apxiBax [4,c. 118 — 119].

3aranom y XVII — XVIII cToniTTi Ha Teputopii 3akapnarts HallaKTUBHIIIE iU
KOMITaTChKi apXiBu. BoHM Manu eBHY MOCTIWHY AepKaBHY IMATPUMKY, a TOKYMECHTH,
K1 B HUX 30epiraimcs, BiioOpakaan MepeBaKHO MisUTbHICTh IEHTPAIbHUX 1 MiCIIEBUX
OpraHiB JCp)KaBHOTO  YIMPABIiHHSA, BHUCOKOIOCAIOBUX JBOPSH 1  BEJIHMKHUX
3eMJIeBJIaCHUKIB [2, ¢. 180].

Ha cporonHi ocepeakoM AOKYMEHTO3HABYOTO MOTEHIIATy periony € JlepxaBHuii
apxiB 3akaprnarcbkoi obmnacti. Sk Binomo, JlepxaBHuil apxiB 3akapnaTchbkoi o0yacTi
OyB cdopmoBaHuN Ha 0a3l JOKYMEHTAJIhLHOTO Marepiany, o 30epiraBcs B
KOMITaTChKUX Ta MICBKMX apXiBax Mepiony YTopChKOro KOPOJIBCTBa 1 ABCTpO-
VYropmmnu, 3emcekoro (KpaiioBoro) apxiBy Iligkapnarcekoi Pyci mepiogy
YexocnoBaibkoi pecryOiku, KOJEKIIM JOKYMEHTIB, IO BIIKIAIUCS B apXiBax
0CO0OBOTO MOXO/KEHHS, a TAKOXK apxXiBiB MyKadiBChKOI IPEKOKATOIMUIIBKOI €nmapxii 1
MyxkauiBcbkoro MoHacTupsi oruiB Bacumian. Tpeba ckaszatu, 1o 3 TOYKH 30pY
XPOHOJIOTIYHUX PAMOK 1 OararcTBa 3MICTY, JOKYMEHTH (DOHIIB apXiBy 3aiiMaroTh
ocoOnuBe micue B ckiaal HamonansHoro apxiBHoro oy Ykpainu [35, c. 3].

Otxe, apxiBHa chpaBa 3akapnarTd Ma€ YHIKQIbHUM TpPaHCKOPIOHHUN Ta
0araTOMOBHUM XapakTep uepe3 ICTOpUYHE TepeOyBaHHS Kpaw y CKIaal ABCTpO-
VYropumnu, YexocnoBauunnu Ta PagsHcbkoro Corozy. Y 1ei mepion BiaOyBaJIMCs
MPOIIECH IIEHTpaIi3allii apXiBHOI CIIPaBH, 110 3HAWIIIO KOHKPETHUHM BUSIB B OpTraHizailii
LEHTpaJIbHUX OPraHiB YIPaBIIHHS AEP>KaBHUMHU apXiBaMH, KOHIEHTpaIii JOKYMEHTIB
1 CTBOPEHHI JEpXKaBHUX KpaloBUX apxiBiB. JlisNIbHICTH apXiBiB perysroBaacs
JIEp>)KaBHUM 3aKOHO/IaBCTBOM. APXiBHI YCTAaHOBHM OYOJIOBAIM BUJATHI T4l HAYKH 1
KyJBTYPH, SIKi BIIrpaBajy BaXXJIUBY POJIb B ApXiBHOMY OyMiBHUIITBI 3aKapmaTTsl.
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WATER COOLING AND PURIFICATION PROCESSES:
ARCHITECTURE, ALGORITHM AND ENERGY
EFFICIENCY

Aghamatov Stanislav
Doctoral Student
Azerbaijan State Oil and Industry University

Abstract: Water cooling systems are an integral part of technological processes in
power generation, oil refining and other process industries, and their fans and
circulation pumps account for a considerable share of plant electricity consumption.
Conventional control of such systems relies on fixed setpoints of water temperature
and supply pressure and ignores the external factors — ambient and “felt” temperature,
humidity, wind speed, vibration and seismic activity — that strongly affect cooling
efficiency and equipment condition. This paper gives a general description of an
intelligent control system for water cooling and purification processes in which a neural
controller built around LSTM predictive models operates as an upper level over the
existing PLC/SCADA infrastructure. The functional structure of the system, its control
algorithm with two operating regimes of the cooling tower, and its monitoring
functions — prediction of wind-induced vibration, detection of seismic events by
industrial vibration sensors with FFT processing, and spectral control of cooling-water
purity — are presented. Industrial trials showed that the system optimizes the operating
modes of fans and pumps, reduces water consumption and provides 3—5% electricity
savings in comparison with setpoint-based control.

Keywords: water cooling system, cooling tower, intelligent control, neural
controller, LSTM, vibration monitoring, seismic activity, water purification, energy
efficiency.

1. Introduction

As industrial machinery has grown in scale, water cooling has evolved from simple
open-loop arrangements into complex closed-loop systems that must remove large heat
loads continuously. In a typical installation, hot water from the process passes through
a passive cooling tank, oil skimmers and purification units, and mechanical-draft
cooling towers, and is then returned by pumps through heat exchangers to the process
equipment. The main energy consumers are the fan motors of the cooling towers and
the circulation pumps, both asynchronous motors supplied through frequency
converters.

The existing control loop of such systems is simple: the fan speed is adjusted
according to the water temperature, while the supply pressure is kept constant. This
approach does not consider the accompanying factors — wind speed, humidity, the
resulting “felt” temperature and the vibration level of the fans — and therefore cannot
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guarantee an optimal operating mode. At the same time, the cooling water accumulates
oil residues, chemicals and minerals that form deposits on heat-exchange surfaces and
reduce the overall efficiency; the purification procedures applied today are reactive.

The aim of the work was to develop the structure, models and algorithm of an
intelligent control system that raises the efficiency of water cooling and purification by
taking the influence of environmental factors into account, and to verify the system
under industrial conditions. Individual components of the system — the LSTM-based
controller [3] and the relationship between wind speed and vibration [2] — were
reported earlier; this paper presents the system as a whole.

2. The controlled process and its parameters

The intelligent control model uses two groups of input parameters. External
parameters are stochastic in nature and are exactly what distinguishes the proposed
system from conventional control: the ambient temperature and the “felt” temperature
that combines it with humidity and wind speed; humidity; wind speed, which affects
both the heat transfer from the tower and the structural vibration of the fans; and
seismic activity, which is not a permanent factor but generates vibrations that affect the
stability of the installation. Internal parameters are those normally used in conventional
control: hot and cold water temperatures, water levels in the hot and cold basins, supply
pressure, flow rates, vibration levels of fans and pumps, and spectrometer data
characterizing the presence of oil residues and other contaminants in the water.

External data are received continuously through a weather API and from vibration
sensors; internal data come from the field instrumentation of the plant through the PLC
and the distributed control system. Before being fed to the neural network, all
parameters are normalized to comparable ranges, spectrometer images are clustered by
similarity, and vibration signals are converted into the frequency domain by the Fourier
transform.

The total electric power consumed by the system is the sum of the power of the
four fan motors, the power of the two pump motors that maintain the supply pressure,
and the power of auxiliary equipment (motorized valves, control panels). Since the
power of a fan motor depends on its rotation frequency in a cubic manner, even a
moderate reduction of fan speed when the environment permits it gives a
disproportionately large saving; this is the physical basis of the energy-saving effect of
the system.

3. Structure of the intelligent control system

The functional structure of the system is shown in Figure 1. It is built as a
superstructure over the existing automation: the field level (sensors and the frequency
converters VFD-1...VFD-4 of the fan motors and PFD-1, PFD-2 of the pump motors)
and the PLC/SCADA level remain in place, and the neural controller with its database
of trained models forms the upper, decision-making level. Executing the algorithms
close to the peripheral devices improves the response time and reduces the load on the
network and central computing equipment.
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Figure 1. Functional structure of the intelligent control system for water cooling
and purification

The neural controller consists of an input layer that receives the external and
internal parameters, hidden layers with LSTM units [4] that learn the non-linear, time-
dependent relationships between them (for example, how ambient conditions affect the
temperature drop in the tower, or how wind speed affects vibration), and an output
layer that generates the control signals — the rotation frequencies of the fan and pump
motors, the operating regime of the tower and alarm signals. Learning is performed by
backpropagation through time with the Adam optimizer and the mean-squared-error
loss function; the model is first trained on historical data of the object and then retrained
periodically as new data accumulate in the archive. Compared with a conventional PID
regulator, the transient response of the neural controller is smoother, with less
overshoot, and reaches the required output value in fewer steps.

4. Control algorithm and operating regimes

The block diagram of the control algorithm is shown in Figure 2. After start-up, the
constants of the cooling process and the setpoints of the operating modes are loaded
from the database. The parameters are then measured by the sensors connected to the
control system, the measurement results are preprocessed and entered into the neural
network database, after which the intelligent control algorithms determine the optimal
values of the controlled parameters. On this basis the economical operating modes are
calculated and the control actions are generated. After execution of the control action
the process returns to the measurement block and repeats until the values corresponding
to the current operating regime are obtained.
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[]

Generate the

control action

Figure 2. Block diagram of the control algorithm

The core of the algorithm is the choice of the operating regime of the cooling tower
on the basis of the “felt” temperature and the cooling demand of the system:

* Regime 1: Air suction — the standard evaporative mode in which air is drawn
through the tower by the fans; effective in terms of cooling but expensive in energy
and water, and the only possible mode in hot weather.

* Regime 2: Air blowing — cold ambient air is blown over the water; effective only
when the “felt” temperature is below approximately 10 °C, but consumes considerably
less energy and water.

The transition between the regimes is governed by the set of patterns learned by
the model, in which the external weather conditions are matched with the internal
demand of the system. Within a regime the fan rotation frequency is controlled in
proportion to the temperature difference between the inlet and outlet water, and the
pump speed is controlled to maintain the required supply pressure. Optimal operation
of the frequency converters also reduces the number of switching operations and the
associated losses, and the predictive capability of the model allows the maintenance of
fans and pumps to be planned in advance.

5. Monitoring functions of the system

Wind-induced vibration. The relationship between wind speed and the vibration
level of the cooling-tower fans was studied on a data set of 8,688 observations collected
over six months at 30-minute intervals at a constant fan speed. The vibration level
varied between 5.8 and 7.5 mm/s and the wind speed between 0 and 40 km/h. Linear
regression V = o + B1-W gave o = 6.278 mm/s and 1 = 0.0194 with a coefficient of
determination R? = (0.764, i.e. about 76% of the variation of vibration is explained by
wind speed [2]. An LSTM model with two stacked LSTM layers and a dense output
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layer, trained on sequences of past wind-speed values, predicts the vibration level from
the forecast wind speed received through the weather API, so that a factor previously
treated as noise becomes a predictive input.

Seismic activity. Six months of vibration records were compared with the catalogue
of the regional seismological service (events of magnitude 3.8—5.6, =15 min around
each event, constant fan speed and equal wind speed). Three cases were found in which
the maximum vibration clearly exceeded the normal level. The vibration did not reach
critical values, but the important result is that standard industrial vibration sensors
register seismic events even of relatively low magnitude and can therefore serve as an
additional source of monitoring data.

Frequency-domain analysis. To use these signals, a data acquisition chain was
implemented in which the 4-20 mA signal of the vibration sensor is scaled in the PLC,
recorded by a cyclic interrupt block at 100 Hz (every 10 ms) into a data block, extracted
by an open-source S7 communication library into CSV files and processed by the fast
Fourier transform. The FFT reveals the dominant frequency components that are
masked in the time-domain signal and allows seismic and mechanical sources of
vibration to be distinguished, which extends the monitoring capabilities of the SCADA
system.

Water purity. In parallel with temperature and vibration control, the model
monitors water quality using spectrometer data. It is trained on the absorption spectra
of different petroleum products, including time-augmented spectra, and when a
combined spectrum is presented it predicts which components are present. When a new
or unfamiliar pattern is detected, it is compared with the historical data and an alarm is
generated together with recommendations for changing the control strategy and the
setpoints of the purification process.

6. Comparison with conventional control and industrial validation

Table 1 summarizes the differences between setpoint-based and intelligent control.
Conventional systems react only after an internal parameter has left its range and
cannot predict the behaviour of the process or learn from real-time data; the intelligent
system integrates the external parameters, anticipates changes in cooling demand and
refines its models through feedback.

Table 1. Setpoint-based versus intelligent control of a water cooling system

Feature Setpoint-based control Intelligent control system
Input parameters | Internal only: water Internal and external: ambient
temperature, supply and “felt” temperature, humidity,
pressure wind speed, vibration, seismic
activity, water spectra
Reaction to Reactive: acts after a Predictive: anticipates cooling
disturbances parameter leaves its range | demand from the weather

forecast and process trends
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Feature Setpoint-based control Intelligent control system
Adaptation Fixed rules and thresholds, |Continuous learning from real-
manual retuning time and historical data
Operating mode of | Single evaporative mode, Selection between air suction and
the tower fan speed by water air blowing regimes by “felt”
temperature temperature and demand
Water-quality Periodic sampling, Continuous spectral monitoring
control mechanical removal of oil | with early alarms and setpoint
after detection recommendations
Energy and water | Determined by the fixed 3—5% electricity savings, reduced
use setpoints evaporation losses

The intelligent model and the operating principle of the control system were tested
at Azerfloat CJSC and recommended for implementation. The trials showed that, by
taking into account the influence of wind and other factors on the operating mode, the
system optimizes the operation of the fans and pumps of the cooling tower, reduces
water consumption through the reasonable use of the air-blowing regime, stabilizes
temperature control, distinguishes real cooling demand from false triggers caused by
sudden changes of wind or pressure, and provides 3—5% savings of electric energy
compared with setpoint-based control.

7. Conclusions

1. Analysis of water cooling systems and their control means has shown that the
main controlled parameters for reducing the water temperature are the rotation speeds
of the fans and pumps and their switching combination, while the indirect parameters
are the ambient temperature, wind speed and humidity; conventional setpoint control
does not take the latter into account.

2. A functional structure and an algorithm of an intelligent control system with a
neural controller have been developed that provide control and monitoring of the
influence of wind, vibration, temperature and humidity on the water cooling system
and select energy-saving operating modes.

3. Wind speed is the main factor of the vibration of cooling-tower fans (R* = 0.76
over 8,688 observations); industrial vibration sensors detect seismic events of low
magnitude, and FFT processing of their signals extends the monitoring capabilities of
SCADA systems.

4. Training the intelligent model on spectral samples enables early detection of
cooling-water contamination and timely correction of the purification strategy.

5. Industrial trials confirmed 3—5% electricity savings. The model can be integrated
with other Al-driven industrial systems, such as predictive maintenance algorithms,
and adapted to the cooling systems of power plants, refineries and other enterprises.
Future work includes the control of several interconnected cooling units and the use of
additional data sources, such as satellite-based weather forecasts.
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The rapid development of neuroscience, artificial intelligence, and
neurotechnologies necessitates a reconsideration of traditional approaches to the legal
status of the individual. Brain-computer interface (BCI) technologies, neuroimaging,
neuromonitoring, and brain stimulation technologies are gradually expanding not only
the possibilities for studying the human brain but also the capacity to directly influence
human cognitive and mental processes. As a result, new forms of potential interference
with privacy, freedom of thought, autonomy, mental integrity, and personal identity are
emerging.

These processes are of particular significance in the context of the development of
transhumanist concepts, which regard the technological enhancement of human
physical and cognitive capabilities as one of the possible directions of humanity’s
further development. Whereas traditional law has been based on the need to protect
individuals from physical and psychological coercion, contemporary technologies
create the possibility of intervening directly in brain functioning and the cognitive
sphere.

Against this backdrop, a scholarly debate has emerged concerning so-called
neurorights and the possibility of recognizing them as an independent category of
human rights. At the same time, the concept of the fifth generation of human rights is
not a universally recognized doctrine. It is therefore appropriate to regard it as a
prospective theoretical and legal construct that is currently in the process of formation
under the influence of technological, biomedical, and social transformations.

The concept of generations of human rights has traditionally been used to
characterize the historical development of the legal status of the individual. The first
generation primarily encompasses civil and political rights; the second comprises
economic, social, and cultural rights; and the third includes collective rights and
solidarity rights. Subsequent technological development has contributed to the
emergence of doctrinal concepts of a fourth generation of rights, encompassing digital,
biomedical, informational, and other rights associated with new technologies.

At the same time, the division of rights into generations should not be understood
as the replacement of one set of rights by another. New generations of rights do not
abolish previous ones; rather, they reflect the emergence of new spheres in which
human rights are exercised and new ways in which such rights may be restricted.
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Accordingly, the formation of a fifth generation should be understood as a process of
adapting legal protection to situations in which technological intervention directly
affects the mental and cognitive sphere of the individual.

Neurotechnologies create a fundamentally new situation. Traditional information
technologies primarily operate with data that an individual has already generated or
voluntarily disclosed. Neurotechnologies, by contrast, potentially enable the
acquisition of information concerning brain activity and emotional and cognitive states
and, in certain circumstances, the ability to influence such states. Consequently, the
object of legal protection is gradually expanding beyond information about the
individual to encompass the individual’s mental autonomy itself.

M. Ienca and R. Andorno have substantiated the need to adapt the human rights
framework to the development of neurotechnologies and proposed four principal areas
of neurospecific protection: the right to cognitive liberty, the right to mental privacy,
the right to mental integrity, and the right to psychological continuity [1, pp. 10—19].

Thus, a theoretical prerequisite for the formation of the fifth generation of human
rights is the expansion of the understanding of individual autonomy: from freedom of
physical conduct and decision-making to freedom in forming one’s own thoughts,
mental states, and cognitive processes.

Neurotechnologies encompass means of interacting with the nervous system,
including neuroimaging, neuromonitoring, neurostimulation, and BCI technologies.
They have significant medical potential for the diagnosis and treatment of neurological
disorders and the restoration of bodily functions. At the same time, the ability to obtain
and analyze neural data creates new risks to human rights, as it provides access to
information concerning an individual’s internal mental processes. Accordingly, the
development of neurotechnologies is associated with risks to mental privacy, cognitive
liberty, mental integrity, and psychological continuity. The legal significance of neural
data also lies in the possibility of their subsequent automated processing. The
combination of neurotechnologies with artificial intelligence makes it possible to
analyze large datasets of neural information and draw inferences regarding an
individual’s emotional, cognitive, or behavioral characteristics. This creates the risk of
a new form of informational profiling, in which the object is no longer merely a
person’s digital behavior but their neurocognitive characteristics [2, pp. 134—160].

For this reason, the traditional right to privacy may prove insufficient without
further specification. In the digital environment, privacy already encompasses personal
data, whereas in the neurotechnological environment there is a need for specific
protection of neural data and information concerning mental states.

One of the principal theoretical and legal issues concerns the determination of the
legal nature of neurorights. At least two major approaches have emerged in the
scholarly literature. The first is the recognition of the need to establish new,
autonomous rights specifically adapted to the challenges posed by neurotechnologies.
M. Ienca and R. Andorno substantiate the concepts of cognitive liberty, mental privacy,
mental integrity, and psychological continuity as distinct areas of legal protection [3,
pp. 15-17]. The second involves a critical approach to the necessity of automatically
creating new rights. J. Bublitz, in turn, questions the need to create new neurorights,
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arguing that the proper interpretation and application of existing human rights may
provide protection against the principal risks associated with neurotechnologies [4, pp.
2—4]. A similar debate 1s developed by T. Istace, who distinguishes between approaches
that conceptualize neurorights as new autonomous rights and those that regard them as
rights derived from existing guarantees. The author demonstrates that a substantial part
of neurospecific guarantees may be grounded in the development and reinterpretation
of existing human rights [5, pp. 121-139].

This makes it possible to draw an important theoretical conclusion: the formation
of the fifth generation of human rights does not necessarily imply the creation of an
entirely new catalogue of rights. Rather, it may occur through the neurotechnological
specification of traditional human rights [6, pp. 461-481].

Thus, under new conditions, the right to privacy acquires a dimension of mental
privacy; freedom of thought acquires a dimension of cognitive liberty; the right to
physical and mental integrity acquires a dimension of mental integrity; and the right to
human dignity acquires a dimension involving protection against unlawful
technological interference with the formation of personality.

Accordingly, the concept of the “fifth generation of human rights” may be used not
only to designate entirely new subjective rights but also to characterize a new level of
specification and protection of fundamental rights within the neurotechnological
environment.

A separate theoretical and legal dimension of this issue is associated with
transhumanism, which regards technological development as a means of overcoming
or extending the natural physical and cognitive capabilities of human beings. In this
context, neurotechnologies may be used not only for therapeutic purposes but also for
cognitive enhancement, including the improvement of memory, concentration,
information-processing speed, and other intellectual abilities.

The development of such technologies raises questions concerning the permissible
limits of technological human enhancement and its legal consequences. Legal
regulation should ensure the possibility of voluntary use of neurotechnologies to
enhance one’s own capabilities while preventing technological enhancement from
becoming a de facto requirement in employment, education, or other areas of social
relations.

The principle of voluntariness and individual autonomy is of particular importance.
The formal existence of a right of choice is insufficient if refusing neurotechnological
enhancement may result in discrimination, restricted access to professional or
educational opportunities, or other adverse consequences. Accordingly, legal
safeguards should encompass not only the right of access to neurotechnologies but also
the individual’s right to refuse their use without negative legal or social consequences.

Thus, in the context of transhumanism, there is a need to establish a legal balance
between an individual’s freedom to enhance their own physical and cognitive
capabilities, on the one hand, and the protection of autonomy, equality, non-
discrimination, and freedom from compulsory technological enhancement, on the
other.
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In its Recommendation on the Ethics of Neurotechnology (2025), UNESCO
emphasizes the need to ensure human dignity, individual autonomy, human rights, non-
discrimination, the protection of neural data, and the responsible development of
neurotechnologies [7]. These provisions constitute an important normative basis for
determining the future directions of legal regulation of neurotechnologies.

The issue of social inequality is of particular importance. If access to
neurotechnological enhancement depends primarily on an individual’s economic
resources, the widespread adoption of such technologies may lead to new forms of
social and economic differentiation between individuals who have access to
technological enhancement and those who do not. Accordingly, the concept of the fifth
generation of human rights should encompass not only the freedom to use
neurotechnologies but also guarantees of equality, accessibility, and non-
discrimination.

Taking into account contemporary approaches to the concept of neurorights, an
indicative range of rights that could potentially constitute the substance of the fifth
generation of human rights may be identified as follows:

1. The right to cognitive liberty, which entails an individual’s ability to determine
independently the nature of any intervention in their cognitive processes and to make
decisions concerning the use of neurotechnologies.

2. The right to mental privacy, which protects information concerning an
individual’s brain activity and mental states against unlawful collection, processing,
use, and dissemination.

3. The right to mental integrity, which ensures protection against unlawful
interference with brain functioning and mental processes.

4. The right to psychological continuity and identity, which protects individuals
against technological interventions capable of substantially altering their mental
characteristics, personality, or sense of personal identity without proper and freely
given consent.

5. The right to free and informed consent to neurotechnological intervention,
whereby consent should encompass not only information concerning the medical
consequences of an intervention but also information about the nature of neural data,
the methods of their collection and processing, the possibility of transferring such data
to third parties, and the potential consequences of using the relevant technology.

6. The right to non-discrimination on the basis of neurocognitive characteristics,
aimed at preventing discrimination against individuals based on the characteristics of
their brain activity, neurocognitive profile, or the fact that they do or do not use
neurotechnologies.

At the same time, this list should not be regarded as a definitive catalogue of fifth-
generation rights. Its further development will depend on advances in
neurotechnologies, the expansion of their fields of application, and the emergence of
new risks to autonomy, privacy, equality, and human dignity.

It is important to note that, even before the adoption of the 2025 Recommendation,
the UNESCO International Bioethics Committee had examined neurotechnologies
through the prism of existing human rights, including the rights to privacy, autonomy,
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freedom of thought, and human dignity [8, pp. 45—67]. This provides grounds for
viewing the emergence of the fifth generation of human rights not merely as a process
of establishing new subjective rights but also as an expansion and specification of the
content of fundamental rights in response to new technological conditions.

Accordingly, technological developments in the field of neurotechnology do not
necessarily require the creation of an entirely autonomous system of new rights. A more
substantiated approach would be a comprehensive model in which new neurospecific
rights are combined with the adaptation of traditional human rights to the capabilities
and risks associated with neurotechnologies.

The issue of neurorights is gradually moving from the sphere of academic debate
into the domain of international normative policy. An important milestone in this
process was the adoption by UNESCO in 2025 of the Recommendation on the Ethics
of Neurotechnology [9]. The document establishes key ethical and human-rights
principles for the development and use of neurotechnologies, including respect for
human dignity, autonomy, privacy, freedom of thought, non-discrimination, and the
protection of neural data. This approach indicates the emergence of international
guidelines for legal responses to neurotechnological risks. At the same time, the
UNESCO Recommendation is a soft-law instrument and does not establish a
universally legally binding catalogue of neurorights. Its significance lies in the
development of international standards capable of influencing national legislation and
approaches in international law [10, p. 749]. Thus, the formation of the fifth generation
of human rights is a gradual process in which doctrinal concepts of neurorights are
combined with international ethical and human-rights standards.

Taking into account the doctrinal approaches outlined above and the international
guidelines developed by UNESCO, the principal foundations of a theoretical and legal
model of the fifth generation of human rights may be formulated.

The first is the principle of mental autonomy, according to which individuals
should retain control over their own cognitive processes and decisions concerning the
use of neurotechnologies.

The second is the principle of the inviolability of the mental sphere, which entails
special legal protection of brain activity, neural data, and an individual’s mental states.

The third is the principle of technological voluntariness, according to which the use
of neurotechnologies should not become a hidden or de facto obligation in
employment, education, or other areas of social relations.

The fourth is the principle of technological equality and non-discrimination, aimed
at preventing restrictions on an individual’s rights based on their access to
neurotechnologies or their use of cognitive-enhancement technologies.

The fifth is the principle of preservation of human identity, which entails
establishing legal limits on technological interventions in an individual’s mental and
cognitive processes.

The sixth is the principle of the primacy of human dignity over technological
efficiency. The economic, medical, or social expediency of applying neurotechnologies
cannot, in itself, justify disproportionate interference with fundamental human rights.
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These principles specify the human-rights orientations enshrined in UNESCO’s
2025 Recommendation on the Ethics of Neurotechnology while also developing
doctrinal concepts of neurorights. They may be regarded as a normative foundation for
the further development of a system of special safeguards in the field of
neurotechnologies.

On this basis, the fifth generation of human rights may appropriately be defined as
a set of legal guarantees aimed at ensuring human mental, cognitive, and technological
autonomy and protecting neural data, mental integrity, and personal identity in the
context of the development of neurotechnologies, artificial intelligence, and human
enhancement technologies.

In conclusion, the development of neurotechnologies and transhumanist practices
creates new challenges for the theory and practice of human rights, necessitating
stronger legal protection of the individual’s mental and cognitive sphere.

The fifth generation of human rights should be regarded as a prospective doctrinal
construct that is still in the process of formation rather than as a completed and
universally recognized system of rights. Its potential core may consist of the rights to
cognitive liberty, mental privacy, mental integrity, psychological continuity, informed
consent to neurotechnological intervention, and non-discrimination on the basis of
neurocognitive characteristics.

At the same time, the formation of this generation does not necessarily entail the
creation of exclusively new subjective rights. It may also occur through the adaptation
of the content of existing rights to new technological threats: mental privacy may be
understood as a development of the right to privacy, cognitive liberty as a specification
of freedom of thought, and mental integrity as a new dimension of mental inviolability.

Thus, the task of contemporary law is not to place the human being in opposition
to technology but to establish legal boundaries for its use. In this context, the fifth
generation of human rights may serve as a theoretical model for a transition from the
traditional protection of physical and informational autonomy to the comprehensive
protection of human mental, cognitive, and personal autonomy.
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KOHILENLISI BUITHOBHOI'O MMPABOCY/UIS B
KPUMIHAJBHUX MMPOBAJKEHHSIX OO0
BPA3JIUBUX I'PYII HACEJEHHS

Haoinbcbka Kipa I'ennaaiiBaa
KypcanT HaB4anbHOI rpynu HHI 1-24-201
XapKiBCbKHI HallIOHAILHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

IMuyenina Oxkcana BacuiiBHa

JIOKTOp IOPUIUYHUX HAYK, Tpodecop,

npodecop kadenpu KpuMiHATBLHOTO TIPOIIECY Ta

oprasizaiiii I0CyJI0BOTO CJIiICTBa

XapKiIBChKHI HALIIOHAJTbHUN YHIBEPCUTET BHYTPILIHIX CIPaB

CyuacHa TpaHcdopmallisi CUCTEMH KPUMIHAIBHOI IOCTHIlT YKpaiHu B yMOBax
CBOTOJEHHS 3yMOBIIIOE TOTpeOy B NEPEOCMUCIEHHI TPATULIAHUX KapaJlbHHUX
M1JIX0/1iB, 0OCOOJMBO TO/I1, KOJIU KpUMIHAJIbHE MPOBAJIKEHHS CTOCYETHCS 3aXUCTY MpaB
1 3aKOHHUX 1HTEpPECIB Bpa3JIMBUX rpyn HaceneHHs [ 1]. Hacamnepen ineTbes mpo AiTei,
Kl MOXKYTb TepedyBaTH sIK y KOHQJIIKTI 13 3aKOHOM, Tak 1 B CTAaTyCl CBiJIKIB a0o
MOTEPIUIMX BiJl KpUMIHAJIBLHUX MPABOMOPYIIIEHb; 0CI0 3 1HBAJIIAHICTIO; a TAKOX OCI10,
AK1 3a3HAJIM TICUXOJOTIYHUX YU (PI3UYHUX TPaBM YHACIITOK BOoeHHUX Ak [2]. Came
TOMY KOHIIEMIIisl BIIHOBHOTO MPaBOCY /i1 Ha0yBa€e 0COOJIMBOTO 3HAYEHHS, aJ)KE€ BOHA
MEPEHOCUTD AKIIEHT 13 BUKJIFOYHOTO NMOKAPaHHS MTPaBOMOPYIITHUKA Ha BIIIKOyBaHHS
3aBJAaHOI IIKO/IU, BIJHOBJICHHS MOPYIICHHUX MPaB MOTEPIIINX, TOBTOPHY COIIAIi3aIliI0
MPaBOMNOPYIIHUKIB 1 PEIHTETpalil0 BPA3IMBUX YYACHUKIB KPUMIHAJIBHOIO IMPOLECY
[3].

3 ormsgy Ha Take CHPSMYBaHHS BIHOBHE TPABOCYIAS B KPHUMIHATEHOMY
MPOBA/PKEHHI ~ IPYHTYETbCA HAa  MNPUHUMIIAX  TyMaHi3My, JOOpPOBLIBHOCTI,
KOH(1IEHIIIHOCTI, 3aJTy4Y€HHSI CTOPiH Ta 3a0€3MeUeHHs HAMKpaIuxX IHTepeCiB TUTHHU
YU 1HII01 Bpa3auBoi ocoOu [4]. Y HayKOBIM JOKTPHHI 11l MPUHIIUITN PO3TIISIAI0THCS HE
130JIbOBaHO, a fK CKJIaJO0Bl IIUTICHOTO MEXaHI3My 3aXHUCTy MpaB, L0 OXOILUIIOE
YIAOCKOHAJIEHHS 3aKOHOJaBCTBA, CTBOPEHHS JAPYKHBOTO CEPEJOBHINA Ta AKTUBHY
y4acTh MUKAUCIHUIUTIHApHOT KoMaHau [3]. BomHowac HarioHaJibHa MOJIETh TaKOTroO
3axucTty Mae (opMyBaTHCS 3 ypaxyBaHHSIM MIKHAPOJHO-TIPABOBUX OPIEHTHPIB,
3okpema Kouenmii OOH mnpo mnpaBa auTuHH, €BpONENHCHKOi KOHBEHIII PO
3niicHeHHs mpaB AiTed, KepiBuux npuninumniB Komitery wminicTpiB Pagu €Bporm
IOJI0 TIPABOCYMs, APYKHBOTO JO TUTHUHHU, a TaKOX CTaHAapTiB JlaHIapoTchkoi
KOHBEHIII1 11010 OMUTYBAHHSI Ta JOMUTY JITEH-KEePTB 1 CBIJIKIB. OJJHAK caMe Ha IIbOMY
pPIBHI ~ BUSIBIIIETBCA ~ TEPMIHOJIOTIYHA  HEY3TOMXKEHICTh:  MIXKHApPOJIHI  aKTH
BUKOPUCTOBYIOTh YHIBEPCAIBHUI TEPMIH «IUTHHA» 010 0coOu 110 18 pokiB, TOA1 SIK
HalllOHAJbHE MPOolieCyalbHE 3aKOHOIABCTBO OINEPYE MOHSITTIM «HEMOBHOJITHINY, 110
noTpedye CUCTEMHOIO y3roJIKeHHs [5].
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[IpakTryHe BTUICHHS 3a3HAYCHHUX 3aCaj MOKIIMBE JIUIIE 32 YMOBH BUKOPUCTAHHS
CHeIlai30BaHUX METOJMK Ta OpraHizaliifHO-NPaBOBUX MOjeNeH, aJanTOBaHUX 0
noTped BPa3IMBUX YYaCHUKIB KPUMIHAIBHOTO TMPOBAHKEHHS. 30Kpema, 3a3HauyeHl
MOJICNIl  BIJPI3HAIOTBCSA 3a IIUILOBUMHM TpylaMH, MEXaHI3MaMu peajizaiii Ta
npouecyalbHUM 3HadeHHsM. OpHiero 3 kiIoyoBux € IIporpama BiHOBHOTO
npaBocyaas (Memiaiis), po3paxoBaHa Ha HEMOBHOJITHIX IMI03pIOBaHUX a0bo
0OBHHYBaUYeHUX BIKOM BijJi 14 pokiB Ta mortepminux. [i 3MicT monsrae y 3adydeHHi
HEUTPaAJIBHOTO aJBOKAaTa-MemiaTopa I JOCATHEHHS YTOAW TMPO BiIIKOTYBaHHS
IIKOJI Ta MpUMHUpPEHHsI cTopiH. [IpoliecyanbHa HIHHICTD ITi€] MOJIETI MOJIATAE HE JTUIIIE
y BperyJioBaHHI KOHQIIKTY, a # y 3a0e3MeueHHi peiHTerpalii mpaBonopyIHiKa Ta
3aro6iraHHi TOBTOPHOMY BUMHEHHIO KPUMIHAIBHHUX MPABOMOPYIIEHS [6].

[Topsin 13 MealauiiHUMU MPOLEAypaMu BaXXJIMBE MICIIE MTOCIAAI0Th IHCTPYMEHTH,
OpIEHTOBaHI MEpeayciM Ha JITEH-NOTEpHUIMX 1 AiTe-cBIAKIB. 30Kpema, LleHTpu
3axXUCTy IUTUHU («bapHaxycy) NoeIHYIOTh HaIaHHS IICUXOJIOT1YHOI IOTIOMOTH TUTHHI
3 MMPOBEJICHHSM ii OMUTY B 0€3MEYHOMY Ta CIEI1aJIbHO OPTaHi30BaHOMY CEPEOBHIIII
[7]. IlepeBara mi€i Mozeni moJisrae B MiHIMI3aIlli MOBTOPHOI TpaBMaTu3ailii, TOOTO
BTOPUHHOI BIKTHUMIi3allli, a TAKOX Y CTBOPEHHI HAJIEKHOTO BiJIEO3ANUCY JOMUTY JJIs
MOIAJIBIIIOTO BUKOPUCTaHHA B cyl [8]. biu3bpkoro 3a MeTor € MeToauka «3eleHa
KIMHaTa», MpU3HAYEHA JUIsl MAJOJITHIX 1 HEMOBHOJITHIX 0cCi0, skl mepeOyBalTh Y
KOHTaKTI 4M KOH(JIIKTI 13 3akoHOM. BoHa mepen0Oayae BUKOPUCTAHHS CHEIiaIbHO
00JlaAHAHOTO TPHUMIIIEHHS 3 AHATOMIYHUMH IrpallkaMy Ta TEXHIYHUMHU 3aco0aMu
Bizieo(ikcanii, o Ja€e 3Mory c(hopMyBaTH MCUXOJIOTTYHO KOMPOPTHY atMochepy mia
yac MPOBEACHHS CIiauux 1. BogHowac st 6e3mocepeiHbOro ONMUTYBAHHS MiTEi -
CB1JIKIB 1 moTepninux 3acTocoByeThes [IpoTokon NICHD — ctpykTypoBaHa METOIUKA
MPOIECYaTbHOTO IHTEPB IOBAaHHS 3 YpaXyBaHHSIM BIKOBOTO PO3BUTKY Ta OCOOIMBOCTEN
naMm’siTi AUTHHY. [i 3HAUEHHS TI0JIArae y 3HUKEHHI PiBHS HABIIOBAHOCTI Ta OTPHMAHHI
JIOCTOBIPHUX BepOabHUX MOKa3aHb 0€3 MpollecyalIbHOro TUCKY [9].

Pazom i3 TUM HOpMaTHBHE 3aKpIIUICHHS OKPEMHUX BIJHOBHUX MEXaHI3MIB III€ HE
rapaHTtye ix MOBHOIIIHHOI Ta O6e3mepenKkoIHo1 peanizaiii. Tak, monpu 3aTBepKEHHS
cnipHOrO Hakasy MinicteperBa toctuilii Ykpainu, MBC ta OI'Il Bixg 22.07.2024
No2176/5/501/176 «Ilpo 3atBepmxkennst llopsaky peamizanii MUTOTHOTO MPOEKTY
“ITporpama BiTHOBHOTO ITPABOCY 1151 32 y4aCTIO HEMOBHOJIITHIX, SIK1 € T1J03PIOBAHUMH,
OOBHHYBAaY€HUMH y BUYMHEHHI KPHUMIHAJIBHOTO MPABOMOPYIIEHHS», HAa MPaKTHUIl
BUHMKaE HU3KA ipoduieM [6]. [lepemycim manoniTai ocoOu, To6TO AiTH 10 14 pOKiB, HE
MOXYTh OyTH CTOpOHOIO Meiallii. BinmosinHo no IluBuibHOro KOMIeKCy Y Kpainu (fgami
— [KY) BoHM MaroTh JMIlIE€ YACTKOBY LMBUIbHY AI€3JATHICTH 1 MOXKYTh CaMOCTIHHO
BUMHATH JiUIIe ApiOHI moOyTOBI MpaBOYMHU. HaToMICTh IOpUAMYHO 3HAYYII Aii, 110
3MIMCHIOIOTBCS TIiJI 4Yac Mefialii, moTpeOyroTh HAsSBHOCTI HEMOBHOI IUBLIBHOT
nie3naTHOCTI ocoOu BikoM Bif 14 1o 18 pokiB Ta 000B’SA3KOBOi MUCHMOBOI 3r0/H
0aThKIB UM 3aKOHHHX MPEICTABHUKIB; MPU IbOMY 3aKOHHUH NIPE/ICTABHUK HE HaOyBae
CTaTyCy CTOPOHM MeJialii 3aMICTh AUTHHHU.

He meH1I cyTTEBOIO MEPENTKOA0I0 € TAMYACOBUIA XapaKTep BIAMOBITHUX MITOTHUX
MPOEKTIB. 3anmpoBaKeHHs Mojenelt «bapHaxycey» 1 mporpaM BiTHOBHOTO MPaBOCY IS
y ¢dopmaTi TNOTIB CTBOPIOE PHU3HK TPUNUHEHHS iX (YHKIIIOHYBAaHHS ITICIIA
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3aBEpIICHHS CTPOKY Jii HOPMAaTUBHUX aKTiB a00 BuuepmnanHs (inancyBaHHs [4]. L
npobiiemMa MOCUIIIOETCS M THM, 1110 CyA0Ba npakThka KacariiiHoro KpuMiHaIbHOTO
cyny y ckiani BepxosHoro Cyay 31e0UTbIIOTO PO3LIHIOE HE3ACTOCYBAHHS «3€JICHOT
kiMHaTH» uu LlentpiB «bapHaxycy mij yac JOMUTY HE SIK ICTOTHE MOPYLIEHHS BUMOT
KIIK, a nuiiie sik HeIOTpUMaHHSI METOJUYHHUX peKoMeH 1alid. OTxe, HasiBHA MPaKTHKa
3acBiIuy€e HEOOXIIHICTh IMIIEMEHTAIllT TaKUX BUMOT Oe3nocepeiHbo 10 Tekety KITK
[9].

Oxkpemoi yBarm mOTpeOye KaIpOBO-OPTaHI3aIlIMHUA  aCMEKT, OCKIIbKU
3a0e3MeveHHs BITHOBHOTO Ta JIPY>KHBOTO CEPEIOBUINA HEMOXKIIUBE O€3 371aropKeHO1
poboTu MikaucuuIuiiHapHoi Komanau. Bigmosiguao mo cr. 227 KIIK mo npoBeneHHs
IpolecyanbHuX Al 32 y4acTi0O MaJOJIITHROI 200 HEMOBHOIITHHOI 0COOH 3aTy4aroThCs
3aKOHHUM TpeACcTaBHUK (OaThbKH, YCHHOBUTEI, OMIKYHM), Tefgaror abo ICHUXOJIOT,
3aXHCHUK, y4acTh SIKOTO € 00OB’S3KOBOIO 3TifHO 3 mi. 1, 2 4. 2 cr. 52 KIIK, a 3a
HEOOXITHOCTI — JiiKap abo QaxiBenp 13 cOUIabHOI pOOOTH. Y 1BOMY KOHTEKCTI
KPUTUYHO BAXJIMBUM € HaJIeKHE JOCIIKEHHS OCOOM 3aKOHHOTO IMpeCTaBHUKA.
K110 MiXK HUM 1 TUTHHOIO BUHHUKA€E KOH(MIIKT 1HTEpECiB ab0 SIKIIO MPECTaBHUK i€
BCyIeped HallKpaliuM 1HTepecaM TUTUHU, CIIYUN 4i IPOKYpOp 3000B’s3aH1 BXKUTU
3axoAiB 100 ¥oro 3aminu [10]. BoaHouac y mexax ¢yHkuionyBanHsa LleHTpis
«bapHaxyc» KOOpAMHATOp MUKAMCIMIUIIHAPHOT KOMaHIM Mae 3a0e3rnedyBaru
3aIly4eHHs] KBalll(DIKOBAHUX TICHXOJIOTIB, SIKI MPOMIILIM CHEIliali30BaHe HAaBYaHHS 3
MUTaHb MIPOBEACHHS MPOLECYAIbHUX J1i 13 Bpa3IMBUMH KaTeropisiMu ocio [8].

OT:xe, HaBeJIeHI MOJIO)KEHHSI JAal0Th MIJCTaBU C(OPMYIIIOBATH HU3KY BHCHOBKIB 1
MIPOTIO3HMIIIH MO0 BAOCKOHAJIICHHS 3aKOHOJABCTBA Ta MPAKTUKUA HOTO 3aCTOCYBaHHS.
[To-nepmie, HEOOX1AHO 3a0€3MEUYUTH TAPMOHI3AIII0 TEPMIHOJIOTIT IIJIIXOM BHECEHHS
3miH 10 KIIK Ta LIKY, npusiBum ii y BianosiaHicTs 10 Konseniii OOH npo npasa
OUTUHYU, YCYHYBILIW 3aCTapiMil CIOBOBXKHUTOK 1 3aKPIMUBIIM YHIBEpCaJbHI T'apaHTIi
s «aitei». [lo-apyre, AOLIBHO BCTAHOBUTH OOOB’SI3KOBICTH CHEIIAJIbBHUX YMOB
noruty, nomoBauBIM KIIK HOpMmamu, siki mependayaTuMyTh MPOBEACHHS TOTUTY
TITEU-TIOTEPIIINX 1 MITEH-CBIIKIB Yy CIHEMIaIbHO OOJaJHAHUX NPUMIIICHHAX 13
BUKOpUCTaHHAM Mojenei «bapHaxycy, «3enena kimHaTa» abo [Iporokoay NICHD Tta
000B’s13K0BOIO Bifieo(iKcalli€ro 11t yHUKHEHHS TOBTOPHOTO JONHUTY B cyi. [lo-TpeTe,
BOKJIMBUM KPOKOM MAa€ CTAaTH 3aKOHOJABYE 3aKPIIUICHHS BIAHOBHOTO MPABOCYIJS 1
nepeBeneHHs [IporpamMu BiIHOBHOTO TipaBocy sl Ta LIeHTpiB 3aXUCTy NUTUHU 3 PIBHS
MIJIOTHUX MPOEKTIB Ha PIBEHb 3aKOHYy, IO 3a0e3neunTh cTane (IHAHCYBaHHS W
yHi(piKOBaHE 3aCTOCYBaHHS Ha BCi TeputTopii Ykpainu. ba Ouiblie, epeKTUBHICTh
TaKuX 3MIH 3HAYHOIO MIpOI0 3aJCKHUTh BiJ MIABUINCHHS Creriaiizaimii cy0’ eKTiB
MPaBO3aCTOCYBaHHS, 30KpeMa IIITXOM CHCTEMATHYHOTO TPOBEICHHS TPCHIHTIB IS
CIAYMX, TPOKYPOPIB, CIIAUMX CYAJIIB Ta aJBOKATIB 3 TUTAHb ICUXOJIOTIi CIILJIKYBaHHS
3 Bpa3JIMBUMU TpylaMHu HACEJICHHS 1 3aCTOCYBaHHS BiTHOBHUX MPOIEAYD.
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OLIHKA ITOKA3AHDb OCIb 3 OBMEKEHOIO
HIE3JATHICTIO TA OCIb Y CTAHI 3AJIEZXKHOCTI Y
KPUMIHAJIBHOMY ITPOBA/TKEHHI

Haoinbcbka Kipa I'ennaaiiBaa
KypcaHT HaB4yainbHOI rpynu HHI 1-24-201
XapKiBCbKHI HallIOHAILHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

IMuyenina Oxkcana BacuiiBHa

JIOKTOp IOPUIUYHUX HAYK, Tpodecop,

npodecop kadenpu KpuMiHATBLHOTO TIPOIIECY Ta

oprasizaiiii I0CyJI0BOTO CJIiICTBa

XapKiIBChKHI HALIIOHAJTbHUN YHIBEPCUTET BHYTPILIHIX CIPaB

3abe3nedyeHHs] CHpPaBeAJIMBOIO KPHUMIHAIBHOIO MPOBAIKEHHS, OXOpPOHA IIpaB,
CBOOO/J 1 B3aKOHHUX IHTEpPECIB MHMOro YYacCHUKIB 3YMOBIIIOIOTH HEOOXIJTHICTb
3aCTOCYBaHHS CIIITYUM, IPOKYPOPOM, CIITYMM CYIJCI0 Ta CYJIOM BHBa)XEHOTO,
HayKOBO OOIPYHTOBAHOTO W HOPMATHMBHO Y3TOJKEHOTO MiJIXOJYy /0 OI[IHKH JOKa3iB.
OcobnuBe Miclie cepea MporecyalbHUX HKEPEN JOKa31B MOCiIat0Th IOKa3aHHs 0cio,
K1 MarOTh crenuiyHui ncuxopi3uIHUN ad0 CoIliabHO-PABOBUI CTaTyC, 30KpeMa
0ci0, IUBUIbHA MI€3ATHICTh SKUX OOMEKEHA Yy 3B’SA3KY 3 ICHUXIYHUM PO3JIaJIoM abo
3JIOBKMBAHHSM CIUPTHUMHU HAMOSMH, HApPKOTHYHUMH 3ac00aMu, TOKCHUYHUMU
pEYOBHHAMH, a3apTHUMH IrpamMH TOIIO, a TaKOX OcCi0, 5Kl mepeOyBaloTh y CTaHi
CITy>k00B0i, MaTepiabHOI, TICUXO0JIOTIYHOT Y MEIUYHOI 3ayie’kHOCTI [1]. CkIagHiCcTh
OIIIHKY TaKUX MTOKa3aHb MOJIATAE B TOMY, IO TIPOIIECH CIIPUMHSITTSI, 3a11aM’ITOBYBaHHS
Ta BIATBOPEHHS OOCTAaBMH MOJIi MOXYTh 3a3HAaBaTH ICTOTHUX BUKPUBIIECHb MiJ
BIUIMBOM TCHUXIYHOTO CTaHy, 3aJIEKHOCTI, MIJBUIICHOT HaBIIOBAHOCTI a0o
30BHIIIHBOIO TUCKY 3 OOKYy 0ci0, BiJ SKUX JOMUTYBAHHM (DAKTUYHO YM FOPUIUYHO
3ICKUTH [2]. 3 oMy Ha I1Ie¢ BCTAaHOBJIEHHS JIOCTOBIPHOCTI TMOKa3aHb 0OCI0 3
00OMEKEHOI0 LIMBUIBHOIO JA1€3aTHICTIO a00 0C10, sIK1 Nepe0yBaroTh Y CTaHi 3aJI€KHOCTI,
noTpedye He yuue (GOpMalIbHOI MEPEBIPKU iX 3MICTY, a U KOMIUIEKCHOTO aHAII3y
maMm’sITi Ta MOJANBIIIOTO BIATBOPEHHS i1 yac Aonuty. [IcuxivHi po3naau, 1o MOXKYTh
OyTH TIACTaBOIO NIl OOMEKEHHS ITUBUIBLHOI JI1€3aTHOCTI, 3/[aTHI MPOSIBISATHCS Y
MOPYIICHHSIX CIPUUHATTS, MUCIIEHHS, EMOIITHO-BOJILOBOI c(hepu, mam’siTi, a TAKOXK y
3HIDKCHHI KPUTUYHOCTI MHUCIEHHS. Y 3B’S3Ky 3 IIMM IIiJl Yac OIHKK IOKa3aHb
HEOOXITHO BPAXOBYBATH MOJKIIUBY BHOIPKOBICTh CHPUHHATTS, (DIKCAIlI0 JIHIIe
OKpPEeMHUX EMOIIHHO 3HAYYIIUX JeTajci, HEIOCTaTHE YCBIIOMIICHHS MPUIMHHO-
HACJIAKOBUX 3B’SI3KiB, CXWJIBHICTH JI0 HABIIOBaHHS YU (DaHTa3yBaHHS, & TAKOXK BIUIMB
CTPECOBOI CUTYyaIlil Ha MOCIIJOBHICTh 1 TOBHOTY BIITBOpEeHHS 1H(hopMariii [3].

Boagnouac cama HasBHICTh MCHXIYHOTO poO3iaay ab0 OOMEXEHHS UMBUIBHOI
T€3aTHOCTI HE O3HAYa€ aBTOMATHYHOI HEJIOCTOBIPHOCTI MoOKa3aHb. Came ToMy
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MICUXOJIOTIYHI OCOOMMBOCTI CHPUUHATTS 1HGoOpMalii TakuMH o0co0aMu MaroTh
OIIHIOBATHCS 3 ypaxyBaHHSIM 1HIWBIAYaJbHUX XapaKTEPUCTHK iXHBOI OCOOMCTOCTI,
PIBHS 1HTEJIEKTYaJIbHOTO PO3BUTKY, €MOIIIHHOI CTIMKOCTI, 31aTHOCTI 10 KPUTHYHOTO
aHali3y CUTYyaIlll Ta OMopy 30BHIIIHHOMY BIUTMBY. Oco0a, sika y 3BUYHUX NOOYTOBHUX
yMOBax JIEMOHCTPY€ JIOCTaTHIO OpIEHTAIll0 Ta COIlaJbHY aJamnTaiii, B
eKCTpeMalibHIA a00 KOH(IIIKTHIN cUTyaIlli MOKe BTpadaTH 3/IaTHICTh JI0 ITICHOTO ¢
aJIeKBaTHOTO aHalizy moaii. Y TakuX BHMAAKaX peajgbHl CHOTagd MOXYTh
MOETHYBATHCS 3 TMPUMYIICHHSIMH, HaBISHUMHU CyIKEHHSIMU ab0 Cy0 €KTUBHUMHU
VSBJICHHSIMH, IO MOTpeOye OCOOJMBO PETENbHOI MEpPEeBIPKUA 3MICTy IOKa3aHb Y
CYKYTIHOCTI 3 IHIIIMMH JT0Ka3amu [2].

OxpeMoro po3rIsIy MOTpeOyIOTh MOKa3aHHs 0Ci0, SKi 3JI0BKUBAIOThH aJIKOTOJIEM,
HAPKOTUYHUMH 3aCO0aM{ UM 1HITUMHU TICHXOAKTUBHUMHU PEYOBHMHAMH, OCKUIBKH B
TaKUX BUIAJKaX Ha JIOCTOBIPHICTh MOBIAOMJICHOI 1HQOpMAaIli MOXXE BIUIMBATA HE
JUIIE 3arajbHUI MpPaBOBUM cTaTyc ocoOW, a W i (PaKTUUHHMIA CTaH Yy KOHKPETHHM
MOMEHT. Tomy cyO’€KT IOKa3zyBaHHS Ma€ 3’scyBaTh (I3MYHUNA 1 MCUXIYHUN CTaH
0CcO0U K Ha MOMEHT CIPUUHSTTS 00CTaBHH MOIi1, TAK 1 HA MOMEHT HaJIJaHHS MTOKa3aHb.
30KkpemMa, 3HaU€HHS MalOTh BIJOMOCTI PO NiepeOyBaHHs 0COOU y CTaH1 cil’SHIHHA 200
aOCTHHEHIII1, HAsSBHICTh UIIO30PHUX UM TATIOIUHATOPHUX MEPEKUBAHb, MOPYIIECHb
mam’siTi, KOHIIEHTpaIlli yBaru, a TaK0X MOTHBIB, SIKI MOTJM BIUIMHYTH Ha 3MICT
noBigomsieHoi 1HGopmarii. [lo TakuxX MOTHBIB MOXYTh HaJIeKaTH MparHEHHs
VHUKHYTH BIiJNOBIAQJIBHOCTI, OTpPUMAaTH TEBHY BHTOAY, 3MCHIIUTH BJIACHY
MpolecyalbHy Bpa3MBICTh a00 YHUKHYTH KOH(JIKTY 3 IHIIMMU OCO0aMU YU
MIPABOOXOPOHHUMHM OpraHamiu [3]. Y mpoI0BKEHHS IIbOTO OLlIHKA CTaHy 0COOM i1 Yac
COPUMHATTS IOPUIWYHO 3Hauymmx (akTiB mnependadyae BCTAHOBJIEHHS —4acy,
TPUBAJIOCTI Ta CTYNEHS CIUSIHIHHS, XapakTepy BXXHBAHOI PEYOBHHU, a TaKOX
MOKJIMBUX HACIAKIB TPUBAJIOTO BXXKMBAHHS TCUXOAKTHBHUX PEYOBHH JJIS TTaM’sTi,
yBaru Ta MuciieHHsa. HayKkoBI X011 BKa3yIOTh, 10 CTIMKI MOPYIIEHHS! KOTHITUBHUX
GyHKIIM  MOXYTh CHOPUYUHATA (PparMeHTApHICTh CHOTafiB, HEMOCIHITOBHICTh
BUKJIa/ly, TOOPOCOBICHE MOMUJIKOBE 3allOBHEHHS MPOTAIWH Yy IMMaM’sITi BUTAJIaHUMH
netansiMu abo 1HQopMalli€ro, OTPUMAHOI0 BiJ TpeTix ocid. OTxke, Taki MOKa3aHHS
MalOTh OIIHIOBATHCS HE 130JbOBAHO, 4 BUKIIOYHO y B3a€EMO3B’SI3KY 3 IHIIUMHU
nokazamu [2].

Pazom i3 TUM cTaH 3aJ€XHOCTI HE 3aBXIU Ma€ MEIUYHY a00 IMCHUXIaTPUUHY
MPUPOJTY, 110 3YMOBJIIOE HEOOXIHICTh MIMPIIOTO MIAXOAY A0 aHaji3y BiJIMOBIIHUX
MoKa3aHb. Y KPUMIHAJIBHOMY MPOBAKEHHI MOXYTh JTOCIHIKYBaTUCS TMOKa3aHHS
CBIJIKIB UM MOTEPHUIMX, Kl MepedyBatoTh y CIyx)00Bil, MaTepiaibHii, CIMEIHII abo
1HIIH (aKkTUYHIN 3aJ€KHOCTI BiJl IHIIMX YYACHUKIB MPOBAKEHHS YM MOB’SI3aHUX 13
HUMH 0C10. 32 TakuX OOCTaBHMH OLIIHKA MTOKa3aHb Ma€ 3/I1IMCHIOBATUCA 3 YPaXyBaHHSIM
MO>KJIUBOTO KOH(JIKTY 1IHTEPECIB, HASIBHOCTI MOTHUBIB /111 BAKPUBIIEHHS 1H(pOpMaIIii,
MOCJIIIOBHOCTI Ta CTaOUIBHOCTI TIOKa3aHb, a TaKOX IX Y3TOJDKEHOCTI 3 IHIIUMU
noka3zaMu. BiamoBigHO A0 3acaj KpUMIHAIBHOTO MPOIECYalbHOrO JOKAa3yBaHHS,
KOXKHHM JI0Ka3 OLIHIOETHCS 3 MOy HAJIEXKHOCTI, JOMMYCTUMOCTI Ta IOCTOBIPHOCTI,
a CYKYMHICTh JIOKa3iB — 3 TMOTJIAIY JOCTAaTHOCTI Ta B3a€MO3B’S3KY JJIS MPUHHATTA
MpoliecyaibHOTro pimeHHs [4].
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Y 1IbOMy KOHTEKCTI 3aJIe)kHa 0co0a MOke 3MIHIOBATH a00 BUKPHUBIISITH MTOKA3aHHS
BHACJIJIOK CTpaxy BTpaTH KHUTJa, poOOTH, (1HAHCOBOI MIATPUMKH, CIMEHHHUX 3B’ SI3KIB
a00 uepes 3arpo3y 3aCTOCYBaHHS HACWIJIBCTBA UM 1HIIUX (HopM pumycy. [cToTHa 3MiHa
MOKa3aHb HAa PI3HUX CTaisAX KPUMIHAIBHOIO MPOBAKEHHS MOXKE CBIIYUTH PO
MOKJIMBUN 30BHIIIHIN BIUIMB, OJTHAK cama I0 co0l He € OE3yMOBHOIO ITiICTaBOIO IS
BU3HAHHS T[IOKa3aHb HEJOCTOBIpHMMHU. Taki 3MIHM MalTh OILIHIOBATUCS 3
ypaxyBaHHSM YMOB JOINWTY, TMOBEAIHKHA JOMUTYBAHOI'O, HAABHOCTI CTOPOHHBOIO
BIUTMBY Ta CITIBBITHOIICHHS TIOKa3aHb 3 IHIIMMH JI0Ka3aMu. BogHouac moka3aHHS
3aJeXKHOI 0COOM HE TMOBHHHI BUKOPHCTOBYBATHUCS SIK €IMHA (paKTUYHA OCHOBA IJIf
MpoleCyaTbHUX BUCHOBKIB 0€3 iX HaJeXHOI MepeBIpKU 1HITUMHU JKEpesiaMu JJ0Ka3iB.
Oco0a1BOi yBaru B Mexax TaKoro MiaxoAy MoTpedye MCUXOJIO0riuHa 3aJIeKHICTh, sKa
€ OJHIEI 3 HAMOUIbII CKIQJHMX [Jisl BUSBICHHA (DOPM 3aJI€KHOCTI, OCKUIBKH HE
3aBXIM Ma€ OYEBH]IHI 30BHIIIHI NposBU. BoHa Moke OyTH HACIIAKOM TPHUBAJIOrO
MICUXOJIOTIYHOTO THCKY, HACHUJIBCTBA B CIM’i, EMOLIIMHOI MPUB’A3aHOCTI 200 1HIIOTO
CTIHKOIO BILTUBY JIOMIHYI0UO1 0COOU. Y TaKMX BUIAJIKaX CBIJIOK UM MOTEPIILIANA MOXKE
CBiIoMO a00 HECBIJIOMO MIHIMI3yBaTl MPOTHUIPABHY IOBEIIHKY 1HIIOI OCOOH,
MIPUXOBYBATH OKpeMi OOCTaBMHH, 3MIHIOBAaTH aKIEHTH Yy BJIACHUX MOKa3aHHAX a0o
YHUKATH TOBiAOMJIEHHS 1H(pOpMAaIli yepe3 CTpax MOJAIbIIOr0 TUCKY, MOMCTH YU
BTpAaTH 3HAUYYIIKX COLIAIILHUX 3B sI3KiB [3].

3a3HayeH1 BUIIE TICUXOJIOTIYHI Ta COLlIalIbHI YUHHUKH 0e3M0cepeHbO BILIUBAIOTh
Ha TpolecyaibHy (popMy OTpUMaHHS W MEPEBIPKU MOKa3aHb, TOMY 3a0€3MEUCHHS 1X
JOIYCTUMOCTI Ta JOCTOBIPHOCTI MOTpeOy€e TOTpUMaHHS HAJIEKHUX TapaHTIi MiJ Jac
MPOBEACHHS JA0NUTYy. JlomuT Mae 3a1HCHIOBATUCA B YMOBAax, SKI MIHIMI3YIOTb
MICUXOJIOTIYHUNA THUCK, BUKIIOYAIOTh HENPABOMIPHUN BIUIMB 3alHTEPECOBAHUX a00
JOMIHYIOUUX OCI0 1 Jal0Th MOXMJIMBICTb 0CO01 BUIBHO TOBIAOMHUTH BIJIOMI il
o0cTaBUHM. 3aNUTaHHS MOBUHHI OYTH 3p03yMUIMMH, KOHKPETHUMHU, HEUTPaTbHUMU 32
3MICTOM 1 H€ MICTUTH HaBIIHUX (OPMYJIOBaHb. 3 ypaxXyBaHHAM MOJOKEHb
KPUMIHAJIBHOTO TPOIIECYaJbHOTO 3aKOHOJABCTBAa (piKcallisl MpolecyainbHOi i
TEXHIYHMMH 3ac00aMHU, 30KpeMa BiJIe03allMcOM, MOYKE MaTH ICTOTHE 3HA4YSHHS IS
MOIAJIBIIOT OI[IHKK YMOB JIOTIMTY, MIOBEIIHKU JOMUTYBAHOTO Ta 3MICTYy HaJIaHUX HUM
nokaszanb [4]. BinmoBinHO, TakTHKa JONMUTY TMOBHMHHA BU3HAYATHUCS 3 YpaXyBaHHAM
1HIUBITy JIbHO-TICUXOJIOTIYHUX XapaKTePUCTUK 0coOH, ii BIKy, CTaHy 3/I0pOB’ s, PIBHS
PO3BUTKY, E€MOIIIHHOT CTIHKOCTI Ta 3/IaTHOCTI KOHIEHTpyBaTu yBary. Oco0a, sika
MIPOBOJIUTH JOIHT, Ma€ 3a0€3MEUNTH HAJIC)KHHH TCHXOJIOTIYHHN KOHTAKT, YHUKATH
aBTOPUTAPHOTO ab0 OI[IHHOTO TOHY, HAJaBAaTH JOMUTYBAaHOMY JOCTATHIN 4ac s
dhopMmyITIOBaHHSI BIATOBIZEH 1 HE JIOMyCKAaTH BUKOPUCTAHHS 3allUTaHb, SIKI MICTATH
MPUXOBAHY MIAKAa3Ky. Y pa3l BUSIBICHHS BTOMH, €MOILIMHOrO HampyXeHHs abo
3HIDKEHHS 31aTHOCTI J0 30CEPEIKEHHS IOIIIBHUM € OTOJIOIMIEHHS TMEPEPBH 3 METOIO
3a0e3ne4eHHs MOBHOTU M JOOPOBUIBHOCTI MOBIAOMIICHHS 1HpopMalii [3; 4].

Kpim HanexxHoi opranizaiii AONUTY, BAXJIMBUM 3aCO00M TEPEBIPKU 3AATHOCTI
0CcO0M MPaBWIBHO CIPUMMATH OOCTaBUHU, 1[0 MAIOTh 3HAYCHHS /U1 KPUMIHAIBEHOTO
MIPOBA/KECHHS, Ta JaBAaTH PO HUX TMOKA3aHHS € IPU3HAYEHHS CyI0BO-TICUXIaTPUYHOI,
CYJIOBO-TICUXOJIOTIYHOI 200 KOMIUIEKCHOI TCHUXOJOTO-TICUX1aTPUYHOI €KCIIEPTU3H Y
BUIAJIKaX, KOJM JJiA 3 SCYBaHHS BIJNMOBITHUX OOCTaBMH HEOOXIJHI CIelialbHI
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3HaHHA. Ha BuUpIEHHS eKCHepTiB MOIUIBHO CTaBUTH IMHTAHHS MO0 HASBHOCTI
IICUXIYHOTO PO3JIay Y 3aJISKHOCTI, X BIUIMBY Ha Mi3HaBajbHI (YHKIIII, 31aTHOCTI
0co0M MpPaBWIBHO crpuiiMaTé (akTH Ta BIIITBOPIOBATH iX Yy IMOKAa3aHHSX, a TaKOXK
II0JI0 PIBHSA HaBIFOBAHOCTI, CXWJIBHOCTI 40 (aHTazyBaHHS ab0 J10OPOCOBICHOT
noMIIKU. BUCHOBOK ekcriepTa He Ma€ Harepel BCTAaHOBIIEHOT CUJTH, TPOTE MOXKe OyTH
BOKJIMBUM €JIEMEHTOM JI0Ka30BOi 0a3W MijJ 4Yac OLIHKU JIOCTOBIPHOCTI IMOKa3aHb Y
CYKYITHOCTI 3 1HIIIUMU Jl0Ka3amu [2; 4].

TakuM unMHOM, HaBEACHI MPAaBOBI, NMCUXOJIOTIUHI Ta KPUMIHANICTUYHI acCMeKTU
CB1gYaTh, IO OILIIHKA ITOKa3aHb 0CI0 3 00MEKEHOIO [IUBLILHOIO A1€3IaTHICTIO Ta OCIO,
AK1 epeOyBalOTh y CTaHl 3aJIEKHOCTI, € KOMIJIEKCHUM TPOIECYaTbHUM 3aBIaHHSIM.
Taxi moka3aHHA HE MOXYTb anpiopi BUBHABATUCS HEJOCTOBIPHUMH, TaK CaMo SIK 1 HE
MarOTh Hallepel BCTAHOBJIEHOT JOKA30BOi CHIH. [X OIiHKA MOBWHHA 3/1iHCHIOBATHCS 3
ypaxyBaHHSIM BHUMOT HaJIEXHOCTI, JOMYCTUMOCTI, JOCTOBIPHOCTI, JIOCTaTHOCTI Ta
B3a€EMO3B 3Ky 3 IHIIMMH JOKa3aMH. Y MEXKax KPHUMIHAIBHOTO IPOBAHKCHHS
HEOOXITHO 3a0e3MeUnTH YMOBH, WO BHUKJIIOYAIOTh TMCUXOJOTIYHUN a00 1HIIUN
HEMPaBOMIPHUI BIUIMB Ha JOMMTYBAHOTO, a 3a HASBHOCTI MIJCTaB — 3aJydyaTH
CHeIiangicTa, 3aKOHHOTO TMpeACTaBHMKA YH EKCIEpTa, 3aCTOCOBYBATH TEXHIUHY
¢ikcarito mpolecyaibHoOi M1i Ta MepeBipATH OTPUMAHI MOKa3aHHS 3a JOMOMOTOIO
THIIMX MPOIIECYaTBLHUX JIKEPEIT JOKa31B.
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BE3OIIVIATHA TIPABHUYA JOIIOMOTI'A SAIK TAPAHTIA
SAXUCTY BPA3JIUBUX I'PYII HACEJIEHHA Y
KPUMIHAJIBHOMY ITPOBA/TKEHHI

Haoinbcbka Kipa I'ennaaiiBaa
KypcanT HaB4anbHOI rpynu HHI 1-24-201
XapKiBCbKHI HallIOHAILHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

IMuyenina Oxkcana BacuiiBHa

JIOKTOp IOPUIUYHUX HAYK, Tpodecop,

npodecop kadenpu KpuMiHATBLHOTO TIPOIIECY Ta

oprasizaiiii I0CyJI0BOTO CJIiICTBa

XapKiIBChKHI HALIIOHAJTbHUN YHIBEPCUTET BHYTPILIHIX CIPaB

3abe3neueHHss npaBa Ha Npo(deciiiHy NpaBHUYY AOMOMOrY y KPHUMIHAIBHOMY
MPOBAJXKEHHI € OJ[HI€I0 3 0A30BUX rapaHTIM peaizallii MpaBa Ha 3aXUCT, TOCTYIY 0
MpaBOCYJJsl Ta CIPaBEUIMBOrO CyAOBOro po3riany. OcoOnMBOro 3HA4YEHHS LEU
IHCTUTYT HaOyBa€ 1I0JI0 BPa3dUBUX TPyl HACEJEHHS, K1 4Yepe3 BIK, CTaH 3/10pPOB’s,
COIllaJIbHE CTAHOBUIIE, MaTepiaibHy HECHPOMOXKHICT, a0o0 1HII 00’ €KTUBHI
0o0CTaBMHM HE 3aBXJIU MOXYTh CaMOCTIHHO ¥ eQeKTHUBHO peani3yBaTh CBOi
IpoLecyabHl mpaBa. Y 3B’A3Ky 3 LKMM Oe€30IIaTHA MpaBHUYA JONOMOIa BUCTYIMA€E
BKJIMBUM MPABOBUM MEXaHI3MOM 3a0€3MEeUCHHS MPOIECyaIbHOI PIBHOCTI YYaCHUKIB
KPUMIHAJIBHOTO IPOBAKEHHS.

MiHapOIH1 CTaHAAPTH 3aXKUCTY MPaB JHOIUHY, 3aKkpituieH] y Ctatyti Opranizaitii
O06’ennanux Hariit [1], 4. 3 cT. 6 €Bpornelicbkoi KOHBEHIIIT 3 TpaB JIOAUHM [2] Ta 4. 3
cT. 14 MixkHapOoJHOTO MAaKTy PO IPOMASHCHKI 1 MOJIITUYHI MpaBa [3 ], nependavyaroTh
npaBo 0coOu, OOBMHYBA4€HOI Yy BUMHEHHI KPUMIHAJBHOTO MPaBONOPYIICHHS,
3axuIaTu cede ocodrucTo ado 3a AOMOMOror 0OpPaHOro 3aXUCHUKA, a 33 BIACYTHOCTI
JOCTaTHIX KOWITIB — OTPUMYBATH MPaBHUYY JOMOMOTY O€30IUIaTHO, SIKIIO ILIOTO
BUMAararTh IHTEPECH MPABOCY /IS

Ha naifioHasibHOMy piBHI MPaBO KOKHOTO Ha MpOQeciiiHy MpaBHUYY JOIOMOTY
rapanToBaHo cT. 59 Koncrurymii Ykpainu [4], BIATOBIZHO 0 SKOi y BHUITaJKax,
nepeadaueHuX 3aKOHOM, TaKa JOTIOMOTa HAJIA€ThCsl O€30IIIaTHO, & KOXKEH € BITLHUM Y
BHOOP1 3aXMCHUKA CBOIX IMpaB. 3MICT, MOPSAJAOK peatizallii Ta opraHizailiiiHi 3acaiu
HaJaHHs Oe30IIaTHOI MPaBHUYOI JOTIOMOTH BHU3HA4YeHO 3akoHOM Ykpainu «IIpo
0e30IuUTaTHy TPaBHUYY JOTMOMOTY» [5]. 3a3HaueHmil 3aKOH PO3MEKOBYE OE30IIATHY
MEPBUHHY MPABHUYY JIOTIOMOTY, III0 OXOIUTIOE MPABOBY 1H(GOpMAIIit0, KOHCYJIbTAIIT 1
pO3’siICHEHHs, Ta 0€30IUIaTHY BTOPUHHY MPABHUYY JOMOMOTY, fKa BKJIIOYAE 3aXUCT,
MPEJICTABHUIITBO 1HTEPECIB OCOOM Ta CKJIAJICHHS MPOIIECYAIbHUX TOKYMEHTIB [5].

KpuMiHanbHuil TIpoliecyajbHUM KOAEKC YKpaiHW KOHKPETU3Y€E MEXaHI3MHU
peanizallii nmpapa Ha 3aXHCT y KPUMIHAIBHOMY MpOBa/KeHHI. BianosigHo a0 crt. 20
KIIK VYkpainu migo3proBanuii, 0OBUHYBau€HUI, BUMPABAAHUNA 1 3aCyKEHUN MalOTh
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MIPaBO Ha 3aXUCT, IO TOJIATAE, 30KpEeMa, Y MOKIIMBOCTI HATaBaTH MOSICHEHHS, 30UpaTh
1l mogaBaTu I0Ka3u, OpaTu 0COOKUCTY y4acTh Y MPOIECYabHUX JisX Ta KOPUCTYBATUCSA
npaBHHuol0 gomnomororo 3axucHuka. Crarts 48 KIIK Vkpainm mnepenbagae, 110
3aXHMCHUK MOX€ OyTH 3a]lyyeHUN caMUM MiJ03PIOBAHUM YU OOBHMHYBay€HUM, HOrO
3aKOHHUM TIPEJICTABHUKOM a00 1HIIMMHU 0c00aMH 3a HOro MpoXaHHSIM 4Yd 3T00I0, a
OpraHd JIOCYJOBOTO PO3CHIAYBaHHA 1 CyJI 3000B’s3aHI 3a0€3MCUUTH pPEATbHY
MOKJIMBICTH pealtizallii boro npana [6].

Oco6muBe 3nHauenHs mae cT. 49 KIIK VYkpainu, sika BCTaHOBIIOE OOOB’SI30K
CITITYOTO, MPOKYpOpa, CIITIOT0 CYIUIl UM Cyay 3a0e3MeUnuTH ydacTh 3aXHCHHKA 3a
MPU3HAYCHHSM y BUMAJKaX, KOJIM y4acTh 3aXMCHUKA € 000B’SI3KOBOIO, 0c00a 3asiBUIIA
KJIOTIOTAaHHS TPO 3aJy4YeHHs 3aXMCHHKA, ajieé HE MOXKE€ 3pOOUTH 1€ CaMOCTiiHO, abo
KOJIM 0OOCTaBHHH KPUMIHAIBHOTO MPOBAHKCHHS BUMAararoTh 3a0€31eYeHHS IPaBHUIO1
nornoMord. [lepenik BunagKkiB 000B’sI3K0BOI y4acTl 3aXUCHUKA BU3Ha4YeHo cT. 52 KIIK
VYkpaian. Jlo HEX, 30KpeMa, HajeKaTh NPOBAKEHHS IIOAO OCOOIUBO TIKKHX
3JI0YMHIB, HEMOBHOJITHIX, OCI0, Kl 4yepe3 MCUxiyHl 4u (Pi3uyHi Baau HE MOXYTh
MOBHOIO MIpPOIO peajizyBaTh CBOi TpaBa, o0cCi0, sIKI HE BOJIOJIIOTH MOBOIO
KPUMIHAJIIBHOTO TMPOBAKEHHS, a TaKOXX BUMNAJKUA 3IIHCHEHHS CIHEiaIbHOTO
JIOCYJIOBOTO PO3CIIIyBaHHS YM CHEIIaJbHOTO CyaoBoro mpoBamkenHs. Crartsa 53
KIIK Ykpainu, cBo€ro 4eproro, nependayae MOKIUBICTh 3TyYSHHS 3aXMCHUKA JJIs
MIPOBEICHHS OKPEMOi HEBIIKJIaIHOT IIpoliecyanbHoi i [6].

3riaHo 31 cT. 14 3akony Ykpainu «IIpo Oe3omnaTHy nmpaBHUYY JOTOMOTY» MIPaBO
Ha 0€30IJIaTHy BTOPUHHY MPaBHUYY JOMOMOTY MalOTh BU3HAUEHI 3aKOHOM KaTeropii
¢13uuHMX 0ci6. J[o HUX Hanexarb, 30KpemMa, mMano3ade3nevyeHi MOBHOJITHI O0COOH,
0CcoOH 3 THBIIIHICTIO 32 BCTAHOBJICHUX 3aKOHOM YMOB, JITH Ta 0COOU 3 YuCIIa AiTeH-
CHUPIT 1 AiTeH, 030aBieHUX 0aThKIBCHKOIO MIKJIyBaHHS, 3aTpUMaHi 0co0u, 0coou, 10
AKUX 3aCTOCOBAHO Aa/IMIHICTPAaTHBHE 3aTpPUMAHHS YW aJMIHICTPATUBHUN apeur,
oco0u, 100 SKUX OOpaHO 3amoOLKHUI 3aXiJ y BHUIJISAl TPUMaHHA IiJ BapTOlo, a
TaKoXX 0COOM, ydacTh 3aXMCHHKA I0JI0 SIKUX € 000B’s3KoBOI0 BiamoBigHo no KITK
VYkpainu [5]. Takuii miaxia CBIIYATH PO MOETHAHHS COLIIAIBHOTO Ta MPOIIECYaTbHOTO
KpUTEPIiB JOCTYITy 10 O€30TUIaTHOT BTOPUHHOI TPAaBHUYOI IOTOMOTH.

VY KpuUMiHAJILHOMY TPOBAJKEHH1 BPa3IUBICTh 0COOM MOXKE 3yMOBIIIOBATHUCSA HE
Jumie i coriaJbHUM YU MaiHOBHM CTaHOBHUIIEM, a M (paKTHYHUM TIPOIIECYaTbHUM
cratycoM. Heraiine 3a0e3mneueHHs 3aXUCHUKA € 0COOJIMBO BAXKIIUBUM JIJIs 3aTPUMAHUX
oci0, oci0, sKi nepedyBarOTh 1] BApTOIO, HEMOBHOJIITHIX, OC10 3 1HBAJIITHICTIO, 0Ci0 13
MICUXIYHUMH PO3JIaJIaMHU, a TaKOX OC10, sIKI He BOJIOJIIFOTh MOBOIO CYJI0YMHCTBa. [l
TaKMX YYaCHUKIB KPUMIHAJIBHOTO TMPOBA/PKCHHS YydYacTh aJBOKaTa Mae€ He
dbopmalibHMI, a TapaHTIMHUI XapakTep, OCKUIbKM CHpSIMOBaHA Ha 3amoOiraHHs
MOPYIICHHIO TIpaBa Ha 3aXHCT, HEJOMYIICHHS MPUMYCY Ta 3a0e3TMCUCHHS HaJICKHOI
peanizarliii mporecyaibHUX MpaB.

3anpoBaKEHHSI TPABOBOTO PEKUMY BOEHHOTO CTaHy ICTOTHO aKTyali3yBajo
MUATaHHA JOCTYMY J0 0€30TUIaTHOI MPAaBHUYO1 IOMTOMOTH Ta PO3IIUPHUIIO KOJIO 0Ci0, sIKi
noTpeOyIOTh TMOCUJIEHOTO MPAaBOBOTO 3axUCTy [7, c. 76]. Jlo Takux oci® Hamexarsb,
30KpeMa, BHYTPIIIHBO TEPEMIIIeHI 0COOU, TPOMAASHU, SKI BTPATWIA JOKYMEHTH,
oco0u, 0 MOCTpaKIadu Bif 30poitHOI arpecii, 4ieHH ciMell 3HUKIUX Oe3BICTH 3a
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0COOJMBHUX OOCTaBMH, a TAKOXK 0COOM, SIKI 3a3HAJIM HE3aKOHHOT'O IM030aBJICHHS BOJII,
KaTyBaHb a00 1HIIIOTO KOPCTOKOTO MOBOPKEHHS. 3a IUX YMOB cHCTeMa 0e30TUIaTHOL
IIPaBHUYOI JIOMIOMOTH BUKOHYE HE JIMIIE MpOIeCyalbHY, a W COIllaIbHO-3aXUCHY
(hYHKITIO.

B ymoBax 0e3nekoBHX PH3UKIB 1 BHUMYIICHOTO IEPEMIIICHHS HaceIeHHs
0COOJIMBOr0 3HAYCHHSI HAOyBa€ BUKOPUCTAHHS JUCTAHIIIMHUX KaHAJIiB KOMYHIKaIIIi,
€JICKTPOHHUX CEPBICIB Ta KOOPAMHAIlIS AISJILHOCTI IIEHTPIB 3 HaJaHHSA 0€30IIaTHOI
MPaBHUYOI JIOTIOMOTH 3 QJBOKATypol0 ¥ I1HMHMMH Cy0’€KTaMH MpPaBO3axUCHOI
aismibHOCTI.  OKpeMHM — HampsiIMOM — 3QJIMINAEThCSl  MpPaBoOBa  MiATPUMKA
BIMICHKOBOTIOJIOHEHUX, OCI0, 3BUIBHCHHMX 3 IIOJIOHY, Ta 4IEHIB iXHIX CIMEH, IO
noTpeOy€e HAJIEKHOTO OPTaHi3aIlifHOTO 3a0e3medYeHHs 1 B3aEMOJIl 3 MIXXHAPOTHUMU
napTHepamd [8].

Otxe, Oe30mIaTHa MpPaBHHYA JIONOMOTa € BAXKIMBOK TAPAHTIEI0 peasizarlil
KOHCTUTYIIHHOTO MpaBa HAa 3aXUCT y KPMMiHAILHOMY HpOBAKEHHI. li 3HaueHHs
moJIsirae y 3a0e3nedeHHl peaJbHOro, a He JCKIapaTUBHOTO JOCTYITY J0 MPaBOCY IS
JUIsL 0Ci10, SIK1 Yepe3 Bpas3JIMBUN CTaH HE 3/1aTHI CAMOCTIMHO 3a0€3MeUnTH HaJICKHUN
MIpaBOBHi 3axUCT. YMHHE 3aKOHOIABCTBO YKpaiHu nepeadavae KOMIUIEKC MEXaH13MiB
3JIy4eHHS 3aXMCHUKA KOIITOM JEp)KaBH, a YMOBH BOEHHOT'O CTaHY 3YMOBIIIOIOTH
HEOOX1THICTh MOJAIBIIOT0 PO3BUTKY III€l CHCTEMH, 30KpeMa IIIIX0oM IndpoBizarii,
MIJIBUIIICHHS SKOCTI IPaBHUYMX TMOCIYTr 1 TMOCHJICHHS TrapaHTid mpaB oci0, ski
MOCTPaXKIaIH Bijg 30poitHOi arpecii.i
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HNJIAXHA BAOCKOHAJIEHHSA ITPABOBUX 3ACA/JL
OBMEKYBAJ/IbBHUX 3AXOJIB, 10
3JACTOCOBYIOTHCA 10 OCIb, AKI BUNHUJIN
JOMAIIHE HACUJIBCTBO

®enocoa Ouiena BasepiiBHa,

JOKTOp IOPUIUYHHX HayK, Ipodecop,

TOJIOBHHI HAyKOBHH CIIBPOOITHUK

HayKOBO-IOCIITHOT T1abopaTopii 3 mpobieM mpaBoOBOTO
3a0e3MeyeH s TIIbHOCTI moiwii Ta mpoTtuii 3mounaHocti HHI No2
XapKiBChKOI'O HalllOHAJIBHOTO YHIBEPCUTETY BHYTPIIIHIX CIIPaB

JloMaliHe HAcCWJIbCTBO 3AJMILAETHCS TOCTPOIO  COLIAIBHOI  MPOOIEMOIO,
aKTYaJIbHICTh SKOi P13KO 3pOCTa€ B yMOBaxX BIMHM Yepe3 MOCTIMHUI CTpec, TpaBMHU Ta
3arajbHy ypa3iauBICTh CYCIIbCTBA. 3ar0Oeb Ui TPaBMYBaHHS PIAHUX, BTpATa KUTIA
Ta 1HIIOTO MaifHa, PEeryJipHi BOPOXI OOCTPUIM MHUPHHX HACEJICHUX IyHKTIB,
€KOHOMIYHI TPYAHOIIl B CYKYIMHOCTI HEMUHYY€ MPHU3BOJATH 1 JO 3pOCTaHHS PIBHSA
JIOMAITHBOTO HacWibCcTBA. CaMe TOMY ChOTOJIHI CYCIUIBCTBO 1 JIepKaBa MPUILISIOTh
3HayHy yBary JOMallHbOMY HAaCHJIbCTBY Ta #oro mpotuaii. KepiBHUIITBO
MisnicTepcTBa BHYTPIIIHIX cOpaB YKpaiHW BBaXka€, M0 OUIBIIICTh MPOOJIEMHUX
MUTaHb MOA0 MNPOPUIAKTUKH W MPOTHAIl JIOMAIIHHOMY HACHUJIbCTBY HEOOX1THO
BUPINIyBaTH Yepe3 MOKPAIICHHS 3aKOHOJaBYOro 3a0e3MeueHHs, a TaKOXK 3aTy9eHHS
MDKHApPOJHOI ~ TEXHIYHOI  JOMOMOTH. 3aKOHOAABILSMU MPOMOHYIOTHCS  HOBI
JIOTIOBHEHHSI 710 TIoJI0XkeHb Kosiekcy Ykpaidnu mpo aaMiHICTpaTUBHI MPAaBOMOPYIICHHS,
Kpuminansnoro (mani — KK Ykpainn) ta KpuMinanbHOTO mpoliecyaibHOTO KOJIEKCY
VYkpainu (mam — KIIK Ykpaiau) 3 MeTO0 yAOCKOHaJIEHHS YMHHHUX 1HCTPYMEHTIB
MPOTU/IIT TOMAIIIHHOMY HAaCHJIBCTBY.

BaxnuBo 3BepHYTH yBary, IO caMme 3aBASKH MIANUCAHHIO Ta paTudikarii
VYkpainoto Konsenrii Pagu €Bpornu npo 3amo0iraHHss HACUJIBCTBY OO >KIHOK Ta
JIOMAIlIHbOMY HAaCWJIBCTBY ¥ 00poThOy 3 1umu siBumamu (gam — CtamOyJbCcbKa
KoHBeHIis) A0 nojoxkeHb KIIK Ykpainu Oynu BHeceH1 3MIHM IIOAO0 KPUMIHATBHUX
MPOBA/PKEHb 3a (PaKTOM JIOMAlIHBOrO HacwibcTBa. Tak, 3akoHoM Ykpainu «IIpo
BHeceHHs 3MiH 110 KpuminansHoro ta KpumiHaabHOro MpoIecyaqbHOTO KOJEKCIB
VYkpainu 3 MeTor peanizanii nojgoxxenb Konsenuii Pagu €Bponu npo 3anoOiraHHs
HAaCUJILCTBY CTOCOBHO JKIHOK 1 JOMAIIHbOMY HACWJIbCTBY Ta OOpOTHOY 3 LUMHU
aputiamu» Big 6 rpyaHs 2017 poxy Ne 2227-VIII crartio 194 KIIK Vkpainu 0yino
JIOTIOBHEHO HOBOIO YAaCTHUHOIO 6, sika mependayvae, Mo «B IHTEpecax MOTEPIIIoro Bij
3JI0YMHY, TIOB’A3aHOTO 3 JOMAIIIHIM HACUJILCTBOM, CYJ MOKE 3aCTOCYBaTH 0 0COOH,
SKa TI03PI0ETHCA Y BUMHEHHI TaKOTO KPUMIHAIBLHOTO MPABOMOPYIICHHS, OJUH a00
JIEKUJTbKa TaKMX 0OMEKyBalIbHUX 3aX0/IiB: 1) 3a00poHa nepedyBaTH B MICIli CITIIBHOTO
OpOXHUBaHHA 3 0co0010, fKa TMOCTpaXKJgaja BiJ JOMAIIHbOTO HACHJIbCTBA;
2) oOMeKEeHHS CIIJIKYBaHHS 3 TUTUHOIO Y pa3i, SKIIO TIOMAITHE HACHJIBCTBO BYMHEHO
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CTOCOBHO JUTHHH a00 y ii mpHUCYTHOCTI; 3) 3a00poHa HAOIMKATHCS HAa BU3HAYCHY
BIJICTaHb JI0 MICII, JIe 0c00a, sSika MOCTpaXKaaia BiJl IOMAallTHLOTO HACUIIbCTBA, MOXKE
NOCTIHO YM TUMYAacOBO TMPOKUBATH, TUMYACOBO YU CUCTEMATUYHO IepedyBaTH y
3B’S3Ky 13 poOOTOI0, HABUYAHHSAM, JIIKYBaHHSAM YW 3 IHIIUX Tpu4uH; 4) 3abopoHa
JUCTYBaHHS, TEJIEPOHHUX TIEPETOBOPIB 3 0COO0I0, sIKa MOCTPAXKIaia BiJ TOMAIIHHOTO
HAaCUJIbCTBA, 1HIIUX KOHTAKTIB Yepe3 3aco0H 3B’SA3KY UM CJICKTPOHHUX KOMYHIKaIIli
0coOHCTO abo uepe3 TpeTiX oci0; 5) HampaBIeHHS JUIS MPOXOKEHHS JIIKYBaHHS BiJT
QJIKOTOJIbHOT, HAPKOTHYHOI a00 1HIIOI 3aJeKHOCTi, BiJl XBOPOO, IO CTAHOBISATH
HEOE3MeKy Il OTOYYYHMX, HaIMpaBiICHHS JUISI MPOXOHKCHHS TPOTpaMHl s
kpuBmHUKiB» [1]. 1li 3akoHOmaBYli HOPMHU BIANOBIAAIOTH BHUMOTaM CTaTTi 53
CtamOyJIbChbKOT KOHBEHIII1, B K1l 3a3Ha4CHO, 10 « 1. CTOpOHU BXXUBAIOTh HEOOX1THUX
3aKOHOJABYMX abo IHIIMX 3axoJiB JUIg 3a0e3IledeHHs Toro, IMo0 HalekKHI
oOMeXyBabHl a00 3aXMCHI MPUIMUCH OYyJM AOCTYNHHUMH ISl JKEPTB YCIX (QopMm
HAaCWJIbCTBA, SIKI MiANaaaroTh mia cepy 3acrocyBaHHs i€l Konsenuii. 2. CTopoHH
BXKMBAIOTh HEOOX1THUX 3aKOHOJABYMX a00 IHINKX 3aXOJIB JJisi 3a0€3MEeUeHHs TOTO,
100 0OMeXXyBalibHI a00 3aXUCHI MPUITHCH, 3a3HAaYEH] B MYHKTI 1, OyJIM: JOCTYITHUMU
JUTSI HEBIJAKJIAJAHOTO 3aXHMCTy Ta 0€3 MOKJIAJICHHS HEHAJIEXKHOro (hIHaHCOBOTO abo
aJMIHICTPATUBHOTO TATAps HA >KEPTBY; BUJAHUMHU HA MEBHUM mepios ado 10 IXHbOI
3MIHU Y4 3HATTS; Y pa3l He0OX1THOCTI BUAAHUMH Ha OCHOBI €X parte, 1110 Ma€ HeraiHy
Ji0; TOCTYITHUMHU HE3aJIEKHO BiJ 1HIIIOTO MPAaBOBOIO MPOBAKEHHS a00 Ha J0JIaTOK
70 HBOTO; JIO3BOJIEHUMH OyTH TPEJACTABICHUMH B IMOJAIBIIOMY IPAaBOBOMY
npoBapkeHHI. 3. CTOPOHHU BXKHUBAIOTh HEOOX1THUX 3aKOHOIaBYMX a00 1HIIHX 3aX0/1B
1Tt 3a0€3Me4YeHHs TOro, 00 MOpyLIEHHsI 0OMEXyBalbHUX a00 3aXMCHUX MPUIIUCIB,
BUJIaHUX BIJMOBIAHO A0 MNyHKTY |, miansrano e(QeKTUBHUM, MPOMNOPLIHHUM Ta
MEPEKOHJIUBUM KPUMIHAJILHUM a00 1HIIIUM IOPUIUYHUM CaHKIIisM» [2].

HeoOxi1HO 3a3Ha4MTH, 110 3aCTOCYBaHHS OOMEXYBaJlbHUX 3aXOJ[IB MOB’SI3aHO 3
OI[IHKOIO pu3HKiB. [Ipy 0OrpyHTYBaHH1 HEOOX1HOCTI 3aCTOCYBaHHS OOMEKYBaJIbHUX
3aXOJ[iB Ta 3aXUCTy MOTEPHIINX 0CI0 BaKJIMBO BPAXOBYBAaTH PU3UKH BIJIMOBIIHO O
crarti 177 KIIK VYkpainu cepen SKMX 3a3HAYalOTBCA Taki MOXIMBI (aKTOPH:
«HE3aKOHHO BIUIMBaTH Ha IOTEPHIJIOro, CBiJKa, IHIIOTO  MiJO3PIOBAHOTO,
OOBHHYBA4€HOTO, EKCIEepTa, CHeIlagicTa B KPUMIHAIBHOMY  IPOBAKEHHI;
MEPEIIKOKATH KPUMIHAIBHOMY TPOBA/PKCHHIO 1HIIUM YHHOM; YYWHUTH 1HIIE
KpUMIHAJIbHE TIPABOMOPYIIEHHS YM TPOJAOBXKUTH KPUMIHAJIbHE MPABOMOPYIICHHS, Y
SIKOMY T1JI03PIOEThCS (00BUHYBaYYy€ThCs) oco0a» [3].

VY Pimenni €Bporneiicbkoro cyay 3 npas Joaunu Bijg 03.09.2020 3a3HadeHo, 110
«TI1J] Yac BUPIIICHHS MUTAaHHS ITPo 0OpaHHs 00MeXKyBaJIbHOIO 3aX0AY Y BU/I1 3a00pOHU
nepe0yBaTy B MICIli CIIJIBHOTO MPOKUBAHHS, IIOJ0 BUCEJICHHS, X04Ya 1 € KpalHbOIO
dhopMoOI0 BTpy4aHHsSI B MpaBO OCOOM Ha TMOBary Ji0 JKUTJIA, TapaHTOBaHE CTATTEIO 8
KoHBeHI1i1 mpo 3aXUCT NpaB JIOAUHU 1 OCHOBOMOJIOKHHUX CBOOO/I, IPOTE BTPYUYAHHS
HaIllOHAJIBHUX OPTaHIB BJIAIM B OCOOKCTI MpaBa MOXKe OyTHU HEOOXITHUM JJIsl 3aXUCTY
3I0pPOB’S Ta TPaB IHIINUX, OCKUIBKK Yy CIIpaBax IMPO JOMAIHE HACUJILCTBO TpaBa
HaIMaJHUKIB HE MOXYTh MEPEBAXHUTH TpaBa MOTEPIIINX, 30KpemMa, Ha (i3UYHy Ta
MICUX1YHY HEJIOTOPKAHHICTHY [4].
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BakIMBO 3BEPHYTH yBary Ha Te, mo anaii3 cT. 91! KK Vkpainn «O6MexyBanbHi
3aX0AM, IO 3aCTOCOBYIOTHCA JI0 OCIO, fKI BUMHHUIM JOMAIIHE HACUILCTBO» [5]
J03BOJISI€ CTBEPKYBATH, 110 BCl nependadeHi y . 1-5 1iei ctaTtTti oOMexXyBalbH1
3aX0/M, CHPSIMOBaHI HAa BUKOHAHHS JIBOX OCHOBHHMX 3aBJlaHb: 3aXUCTYy MOTEPIIOi
0COOM Ta YHEMOJIMBJICHHS MPOJOBXKEHHS BUMHEHHA WIOJ0 HEi JOMAIIHBbOTO
HAaCWJIbCTBA, a TaKOXX BUIIPABICHHS KPUMIHAJIBbHO TMPOTUIPABHOI MOBEAIHKU
KPUBJIHUKA. 3a3HAu€HE CBIIYUTH NPO Te, MO «(PAKTUYHO, 3MICT OOMEKYBaIbHHUX
3aX0/IIB € CXOXKUM Ha 3MICT 3aXOiB 1HAMBIAYyaIbHO-TPODIIAKTUIHOTO 3armo0iraHHs,
MpoTe OOMEXYBaIbHI 3aXOJHM 3aCTOCOBYIOTHCS BHKJIIOYHO JO OCIO, SKI BUYMHWIH
JIOMAIIIHE HACUJIBCTBOY [6, C. 69].

3 METOI0 TOIIYKIB HUISIXIB BJOCKOHAJIEHHS 3aKOHOAABCTBA y cdepl MpOTHIIi
JIOMAITHhOMY HACHJIbCTBY BBOKAEMO BXXKBUBUM PO3TJISTHYTH 3aKOHO/IaBUY MPAKTHKY
3apyODKHHMX KpaiH IIOAO 3armoOiraHHs Ta OPOTUIll JOMallHbOMY HAacWUIbCTBY. Tak,
3aKOHOTBOPYHMM JOCBiJ ABCTpii 30cepekye HOPMHU HAI[IOHAIBHOTO 3aKOHOaBCTBA
[0JI0 3amo0iraHHs Ta NPOTUAIl JOMAIIHHOMY HAacWiIbCcTBY B lluBiibHOMY Ta
[IpaBoOXOpOHHOMY KOJIEKCaxX Ta CrHeliaibHOMy AKTI ciiy:xOu Oesneku. OnHak, B
3aKOHOJIAaBCTBI ABCTpIi € 1 CleliadbHUN 3aKOH «AKT PO 3aXHCT BiJl HACUJIbCTBA Y
CIM’1», IKUM «Iiepei0aueHo PEeryItoBaHHs MPOIEAYD, OB’ I3aHUX 3 3aXHUCTOM >KEPTBU
HACUJILCTBA B1J] 0COOU, sIKa 1OT0 BUMHUIIA IUISIXOM 3/{1IHCHEHHS BUCETICHHS KPUBIHUKA
1 BUHECEHHS II0JI0 HhOTO 3a00poHHOTrO opaepy. OcTaHHs Mpoleaypa BiHECEHA J0
MMOBHOB&)XEHb MOJIIIi. Y pa3l MOPYIIEHHS BUMOT 3a00pOHHOTO OpJEpy BHUHHOIO
MPUTATAIOTH 0 aAMIHICTPAaTUBHOI, @ B pa3l BIJIMOBHU 3BUILHUTH MPUMIIICHHSI — JI0
KpUMIHAJIBHOI BlANOBiAaIbHOCTI. CIliJl 3BE€pHYTH yBary, 0 HaBITh 3roJla MOTEPMHiIoi
ocoOu He MOXke Oy TH MiICTaBOO 1JIs BIJIBIAyBaHHS JTIOMIBKH KPUBJIHUKOM, 11100 SIKOTO
BUHECEHO 3a00pOHHMM opjaep. buiblie TOro, HaJaHHS TakKoi 3TOAM >KEPTBOIO
HACHJILCTBA PO3TIISIAE€THCS 3aKOHOAABIIEM SIK aIMIHICTPATUBHE MMPABOMOPYIIICHHS [7,
c. 139].

BuBuenns okpemux nonoxkeHb KK PecmyOmniku [lomnbIa 103Bosie CTBEpIKYBaTH,
mo J0 OOMEXyBaJbHUX 3aXOMIB KPHUMIHAJIHHO-NPABOBOTO  XapakTepy, 0
3aCTOCOBYIOThCS JI0 OCiO, SIKI BUMHMIIM JIOMAIlTHE HACHIJIBCTBO, 30KpeMa, HaJeKaTh
Takl: «3a00poHa 3MIMCHEHHS ISUIBHOCTI, MOB’S3aHOT 3 BHUXOBAHHSM, JIIKYBaHHSIM,
OCBITOI0 MAaJIONITHIX ab0 3 OIIKOI0 HaJ HUMH; OOOB’A30K YTPUMYBATHCS BiJl
nepeOyBaHHSI Yy BHU3HAYEHUX CepeloBUINAxX abo MicIix, 3a00poHa MaTd KOHTAKT 3
BU3HAYEHUMH 0COOaMHM, 3a00pOHa HAOIMIKATUCA 10 BU3HAYEHUX 0Ci0 abo 3abopoHa
3QJIMIIIATHA MICIIE TPOKUBAHHS O€3 3r0IU CY/ly; HaKa3 3aJUIIUTH MiCIle, 1110 3aiMa€eThCs
pa3oM 3 MOTepIUIMM; 000B’SI30K KOMIIEHCYBATH 3aBJlaHy Iikoay. Kpim Toro, cyn Moxe
BUHECTH PIIIEHHS MPO 000B’A30K yTpUMyBaTucs 0coOl BijJ nepeOyBaHHS y MEBHHUX
cepefoBuIax abo MICIsIX, 3a00pOHY MaTh KOHTAKT 3 MEBHUMH 0COOaMu, 3a00pOHY
HaOJIMKATUCS 10 IEBHUX 0C10, 3a00pOHY 3alIMIIaTH MICLE IPOKUBAHHS 0€3 3T0/IU CYIY
a00 Haka3 3aJMIIUTH MICIIE, 10 3aMAEThCS PA30M 13 MOTEPIIIMM Y pa3i 3aCyIKEHHS
oco0u 3a KpUMiHAJIBHE TIPABOMIOPYIIEHHS MPOTH CTaTeBOi cBOOOaM TO110. OOOB’ 30K
abo 3a00poHa MOXYTh OyTH TMOB’s3aHI 3 000B’S3KOM 3aCyIKEHOTO 3’SIBISITHCH O
NoJiIli YM 1HIIOTO YHOBHOBAXXEHOTO OpraHy Yy BH3HAUEHMX IHTEpBaJiax dYacy.
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[Tpu3nayatoun 3a00poHYy HAOMMKATHCh IO MEBHUX OCIO, CyI YKa3ye BIACTaHb O
OXOPOHIOBAHUX 0C10, SIKOT 3aCy/PKEHUI 30008’ 13aHUM TOTpUMYBaTUC» [8, ¢. 37].

BBakaemMo BaxJIMBUM B KOHTEKCTI Cy4aCHUX pealliid 3BepHYTH yBary, 1o «y CIIA
JI0 3aKOHO/JABCTBAa BBEJICHO 3a00pOHY Ha KOPUCTYBaHHsS 30po€r0 i 0cid, ski
BUMHSIOTH JIOMAIlIHE HACWJILCTBO, 1[0 Ha3BaHa mompaBkoro JlayrenOepra Ha 4ecTh
CBOTO aBTOpa, ceHaropa Ppenka JlayreHOepra, sikuil 3ampoONOHYBaB BBECTU JaHY
MOMPABKY MICHs plllieHHs ATIENSIIHHOTO cyay AeB siToro okpyry Crnomnydyenux Ilraris
y CHpaBi MpO HEJOCTaTHE BUKOHAHHS MOJIOKEHb 3aKOHY MPO JIOMAIIHE HACHIBCTBO.
Kpim ToOro, 3acimyroByloTh yBarm IpaBOBI TOJOXKEHHS 3aKOHOAABCTBA ABCTpaii,
30KpeMa B TOMY acCIeKTi, 110 HEMOAaBHO OyJI0 BHECEHO 3MiHU JI0 MITPaIliifHOTO 3aKOHY,
110 3a00POHSIOTH 0C001, sIKa 3aCy/PKeHa 32 BAMHEHHS IOMAITHFOTO HACUIILCTBA Y Oy/Ib-
AKI/A KpaiHl CBITY OTpUMATH Bi3y IJis B i3y B KpaiHy. Ha ganuii yac taka 3a00poHa
MOIIMPIOETHCS. HA BCIX 1HO3EMHUX TPOMAJsiH, SIKI Oy/lM BU3HAHI BUHHHUMHU y BUMHEHI
JIOMAIlIHbOTO HACWJIbCTBA IIOAO JKIHOK a0o miTeil. lle mpaBuio cTocyeThcsi HaBITh
IpOMaJIsiH, SIK1 B)K€ MAlOTh BI3U Ta MPOKUBAIOTH B ABCTpaliii 1 MOXKYTh OyTH BHCIIaHI
3a 1i MEXXI1 32 BUMHEHHS JOMAITHBOI0 HaCUIbCTBa» [9, c. 488].

3 ypaxyBaHHSIM TPaKTUKU 3apyODKHMX KpaiH BBaXKA€EMO JIOLIJIBHUM
3aMpOTNOHYBATH IMIUIEMEHTAII0 y BITYM3HSIHE 3aKOHOJIABCTBO TAKUX OOMEKYBaTbHUX
3aX0/IiB SIK 3a00pOHAa Ha OTPUMAaHHS JI03BOJIY Ha HOCIHHS Ta 30epiranHs 30poi, a TaKoxX
B i3y Ta BHUi3Ay 3a MexXi YKpaiHu. 3aCTOCYBaHHS TaKUX 3aXOJIB /10 KPUBIHUKA MOXKE
CTaTH JI1€BUM 3aCO00M y MPOTUAll JOMAalITHbOMY HAaCHUJIIBCTBY, OCOOJMBO B CyYaCHHUX
yMOBaxX BOEHHOTO CTaHy, KOJIM JIIOTh CYBOpl OOMEXEHHS Ha BHi3/ 3a KOPAOH IS
YOJIOBIKIB TPH30BHOTO BIKy Ta YITKO pPENIaMEHTOBaHI MpaBuja TOBOKECHHS,
30epira”Hs 1 TpaHCIIOPTYBAaHHA LIUBUIBHOI YU BUJAHOI BOTHENAJIBHOT 30pOi.

3 Li€r0 METOIO MPOMOHYEMO BHECTH 3MiHM 10 9acTuau 1 crarti 91' KK Vkpainu
«O0MexyBambHI 3aX0AM, IO 3aCTOCOBYIOTHCS JI0 OCIO, SIKI BUMHWIM JOMAIITHE
HAaCUJILCTBO» [5], HUIAXOM JOMOBHEHHS OOOB’A3KIB, IIO0 MOXYTb OyTH MOKJIaJ€HI
CyJiIoM Ha 0co0y, sika BYUMHUJIA IOMAITHE HACUIILCTBO Ta BUKJIACTH HACTYITHUM YUHOM:
«1. B iHTEpecax mOTepIIoro Bijl 3J10YMHY, MOB’S3aHOTO 3 JOMAIIHIM HACHIIbCTBOM,
OJIHOYACHO 3 MPU3HAYCHHSM IMOKapaHHs, HE TIOB’SA3aHOTO 3 M030aBJICHHSIM BOJI1, a00
3BUIBHEHHSIM 3 TMmijacTaB, TnependadeHnx 1M Kojaekcom, BII KpUMIHAIBHOI
BIJIMOBIIAJILHOCTI YK TIOKapaHHs, CyJl MOXE 3aCTOCYBaTU JI0 OCOOH, sSika BUMHUIIA
JIOMAIITHE HACUJIIbCTBO, OJMH a00 JCKUJIbKa 00MEXyBaJbHUX 3aXO/IiB, BIAMOBIIHO 10
AKOTO (SIKMX) Ha 3aCyJ/I)KEHOTO MOXYTh OYyTH MOKJIaJIeHl Taki 000B’s13ku: 1) 3a00poHa
nepedyBaTd B MICIIl CIUIBHOTO TPOXKUBAHHS 3 0CO00I0, sIKa MOCTpaKjaajaa Bij
JIOMAIlIHBOTO HACUJILCTBA; 2) OOMEXKEHHS CHIJIKYBaHHA 3 JUTHUHOIO y pasil, SIKIIO
JIOMAIITHE HACWJILCTBO BUMHEHO CTOCOBHO AUTHHU a00 y ii mpucyTHOCTI; 3) 3a60poHa
HaOJIMXKATUCS HAa BU3HAYEHY BIICTaHb JI0 MICIlf, JIe 0oco0a, sika MOCTpakaaia Bif
JOMaITHOTO HACHUIILCTBA, MOXKE MOCTIMHO YM TUMYACOBO MPOKUBATH, THMYACOBO YU
CHUCTEMaTUYHO NepedyBaTH y 3B’513Ky 3 poOOTOI0, HABUAHHSM, JIIKYBaHHSIM YU 3 IHIINX
npuunH, 4) 3a00poHa JIUCTYBaHHS, TENCPOHHHX TEPEroBOpPIB 3 0C0000, sKa
MOCTpaXKJaia Bl JOMAITHHOTO HACUIILCTBA, 1HITUX KOHTAKTIB Yepe3 3aco0u 3B’SI3KY
9H eJEKTPOHHUX KOMYHIKAII 0coOUCTO abo depe3 TpeTix 0oci0; 5) HampaBIICHHS JJIs
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MPOXO/KEHHS MPOTpaMH JJIsi KPUBIHUKIB, 6) 3a00poHA HA OMPUMAHHI 0036071) HA
HOCIHHSL ma 30epieants 30poi; 7) 3ab0pona 6 'i30y ma 8ui3oy 3a mexci Ykpainu....».
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The development of information support for communication between micro-
entrepreneurs and their target audiences takes place under limited financial resources,
time, competencies, and managerial attention. This problem is especially important for
micro-entrepreneurs in professional and personalized services, where the entrepreneur
directly creates value, communicates with clients, collects and interprets information,
and at the same time makes marketing and communication decisions. Systematic
studies of small and medium-sized enterprise (SME) marketing confirm the specific
nature of SME marketing practices and the need to consider the resource,
organizational, and information conditions of small businesses [1]. Market intelligence
is also considered an important basis for developing small-business marketing
capabilities [2].

In this study, information support for communication is understood as a set of
information resources, sources, and procedures for obtaining, checking, organizing,
interpreting, and using information needed to prepare, implement, and evaluate the
entrepreneur’s communication decisions. This view helps to separate the subject of the
study from the full set of marketing capabilities of a business. The focus is mainly on
the information basis for making and implementing decisions about interaction with
the target audience.

The initial information base of a micro-entrepreneur is not limited to formal
databases, analytical systems, CRM systems, or quantitative indicators. It may include
professional and entrepreneurial experience, observations, the history of client
interactions, feedback, informal knowledge, and entrepreneurial judgment, together
with formally recorded data. Therefore, the level of formalization alone is not a
sufficient criterion of whether information is useful for a management decision. At the
same time, the entrepreneur’s subjective confidence cannot automatically be treated as
evidence that the information basis is sufficient.

Under these conditions, the development of information support should not be
understood as maximizing the number of data sources, indicators, communication
channels, or digital tools. The attention-based view explains organizational behavior
through the way limited attention is distributed among problems and possible responses
[3]. Entrepreneurial attention is also treated as a limited resource with an opportunity
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cost [4]. Research on capability development in new firms shows that, under some
conditions, focused development can be more effective than the broad simultaneous
development of several capabilities [5]. These findings should not be directly
transferred to information support for communication, but they support the idea that a
resource-constrained entrepreneur should not try to “develop everything at the same
time.”

Therefore, the key methodological problem is not to identify which component of
information support has the lowest score. The more important question is which
specific action is the most justified in the current situation, considering the
entrepreneur’s goal, available information, relevant constraints, and available
resources.

Current research already offers prioritization approaches that combine assessments
of performance, importance, and necessity. For example, combined importance-
performance map analysis (cIPMA) integrates importance, performance, and necessity
to support managerial prioritization [6]. Adaptive assessment models for SMEs also
show how diagnosis can be connected with individualized recommendations and
improvement plans [7]. Thus, adaptive diagnosis, personalized recommendations, and
the transition from assessment to action should not by themselves be treated as the
specific novelty of the proposed approach.

For the subject of this study, another problem requires special methodological
attention. Before a development gap is identified, it is necessary to determine whether
the information basis for such a judgment is sufficient. After a gap is identified, the
analysis should move from an abstract component of information support to specific
alternative actions that differ in their expected contribution and resource feasibility.

The aim of the study is to justify a methodological logic for determining priority
actions for the development of information support for micro-entrepreneurs’
communication by consistently distinguishing information insufficiency, a relevant
gap, and a priority action, while considering the current communication decision and
the entrepreneur’s resource constraints.

An important basis of this logic is the combination of entrepreneurial judgment
with a check of its information basis. Research on marketing decisions under
uncertainty shows differences between experienced entrepreneurs and less experienced
managers, including the use of effectual, non-predictive decision logic [8]. This
supports the view that entrepreneurial judgment should not be mechanically replaced
by a standardized algorithm. At the same time, research on entrepreneurial
overconfidence shows that its effects on entrepreneurial processes and outcomes are
not always positive [9]. Therefore, professional and entrepreneurial judgment can be
an important source of diagnostic information, but its sufficiency should be evaluated
together with the information on which the judgment is based.

For this reason, it is necessary to distinguish state uncertainty, information
insufficiency, and a relevant gap. State uncertainty describes how clearly the
entrepreneur knows the actual state of a particular component of information support.
Information insufficiency describes whether the available knowledge and its
information basis are sufficient for a specific decision. A relevant gap is a confirmed
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insufficiency of the current state of a component in relation to the current goal,
operating conditions, and communication decision, when this insufficiency can limit
the decision or its implementation.

These concepts are not identical. Uncertainty about the state of a component does
not necessarily create information insufficiency for the current decision if that
component is not relevant to it. At the same time, the state of a component may be
sufficiently known, while the available information is still insufficient to choose
between alternative actions. Similarly, a low score for a component does not by itself
mean that there is a relevant gap.

For example, an entrepreneur may have sufficient grounds to establish that the
sources of client inquiries are not systematically recorded. Thus, the state of this
procedure is sufficiently clear. However, the available information may still be
insufficient to decide which customer acquisition channel should be developed. In the
opposite case, uncertainty about a characteristic that is not important for the current
communication decision does not by itself create a need to collect additional
information.

Methodologically, this requires an information requirements stage between the
formulation of a communication decision and the assessment of information
sufficiency. In other words, the question “Do we have enough information?” cannot be
answered properly before the question “What information is needed for this particular
decision?” 1s clarified.

The concept of information sufficiency has an established theoretical tradition. In
the Risk Information Seeking and Processing (RISP) model, information insufficiency
is associated with the perceived gap between current knowledge and the level of
knowledge needed for a sufficiently confident judgment [10]. Later development of
this approach describes information insufficiency as a goal-contingent construct:
different information goals can create different criteria and thresholds of information
sufficiency [11]. Although these studies were developed in another research context,
this principle can be adapted to the communication decisions of micro-entrepreneurs.
Information sufficiency should therefore be assessed in relation to a specific decision
and its information requirements, rather than in an abstract way.

This leads to the first methodological rule: before the assessed state is interpreted
as a development problem, the sufficiency of the information basis for the specific
communication decision should be established.

Information insufficiency should not automatically lead to unlimited collection of
additional data. The general logic of decision analysis considers the value of
information in relation to uncertainty, information acquisition, and the possible
influence of additional information on decision-making [12]. For a micro-entrepreneur,
this means comparing the possible usefulness of additional information with the time,
financial, and attention costs required to obtain it.

Additional information is therefore most useful when the uncertainty is important
for the current decision, can realistically be reduced, and the new information can
potentially change the choice of action while its acquisition cost remains acceptable.
Complete certainty is not required. In practice, the entrepreneur should seek an
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information basis that is sufficient to make a justified decision with an acceptable level
of remaining uncertainty. Quantitative criteria for such sufficiency require further
operationalization and are outside the scope of this stage of the study.

Reducing information insufficiency also does not always require a separate
research activity. A limited practical or experimental communication action can
influence the target audience, test an assumption, and generate new information at the
same time. For example, testing two versions of a communication message with a
limited part of the audience can be both a communication action and a source of
information for the next decision. Therefore, a strict separation between an
“information action” and a “development action” is not appropriate.

If the information basis for the judgment is sufficient, the next stage is to assess the
current state and its sufficiency in relation to the current working goal and the specific
communication decision, rather than in relation to an abstract maximum level.

This leads to the second methodological rule: a relevant gap should be identified
not because a component has a low level, but because there is a confirmed insufficiency
of its current state for the current decision under the relevant operating conditions.

The same state of information support can be sufficient for one decision and
become a constraint for another. For example, informal knowledge about regular
clients may be sufficient for direct communication with a small and stable audience,
but insufficient for entering a new segment or scaling customer acquisition. Therefore,
the development of information support should not be oriented toward a universal
maximum level for every component.

In a simplified form, this principle can be expressed as follows: low component
level # relevant gap # priority action.

However, identifying a relevant gap does not yet determine how it should be
addressed. The same information or organizational deficiency can be reduced through
different actions. Therefore, it is important to distinguish the object of diagnosis from
the object of final prioritization. The object of diagnosis is the state of the components
of information support for communication. The object of final prioritization is a
specific action, or a limited set of related actions, that the entrepreneur can implement.

This leads to the third methodological rule: a confirmed relevant gap or significant
information insufficiency should be followed by the generation of several alternative
actions.

For example, insufficient information about why clients choose a service may lead
to several alternatives: short client interviews, systematization of existing feedback,
analysis of inquiry history, or a limited test of different value messages. These actions
can address the same problem, but they differ in resource requirements, speed of
results, required competencies, and the amount of new information they can generate.

After alternatives are generated, their evaluation should be divided into two stages:
determining whether an action is acceptable and determining priority among acceptable
alternatives.

This leads to the fourth methodological rule: an action should be included in further
comparison only if it is connected with the current decision, addresses a relevant gap
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or significant information insufficiency, and is feasible under the entrepreneur’s
current resource constraints.

Resource burden should be understood more broadly than one-time financial costs.
For a micro-entrepreneur, it should include at least financial costs, time, required
competencies, managerial attention, implementation complexity, and the ongoing
effort needed to use and maintain a new tool, channel, or procedure. Therefore, a
decision that formally increases the entrepreneur’s set of tools but creates an
unacceptable ongoing burden does not necessarily increase the entrepreneur’s
practically manageable opportunities.

Among acceptable alternatives, preference should be given to an action with a
stronger expected contribution when the resource burden is similar or lower. In the
opposite case, when expected contributions are similar, preference should be given to
the action with a lower burden on scarce resources. If one alternative has both a higher
expected contribution and much higher resource requirements, a clear choice requires
an additional comparison procedure. Its quantitative operationalization belongs to the
further development of the methodology and should not be replaced at this stage by an
arbitrary integrated score.

The expected contribution of an action may also be indirect. Some actions can
create new information needed for later management decisions. Therefore, an action
that does not produce an immediate communication result may still become a priority
if it significantly reduces important uncertainty and helps the entrepreneur make the
next decision on a stronger information basis. At this stage, it is useful to distinguish
at least the direct contribution of an action to the current goal and its information
contribution. A broader system of effects and their quantitative assessment require
further research.

Thus, the general logic of one priority-setting cycle can be presented as follows:
problem situation — working goal and resource constraints — specification of the
communication decision — definition of information requirements — assessment of
the sufficiency of the available information basis.

If the information basis is insufficient, the entrepreneur should assess whether
obtaining additional information is justified and select an information, experimental,
or other action that can reduce decision-relevant uncertainty. The new information is
then used to reassess the situation.

If the information basis is sufficient, the sequence is: assessment of the current state
— assessment of its sufficiency for the current goal and decision — identification of a
relevant gap — generation of alternative actions — acceptability check — comparison
of acceptable alternatives — selection of the priority action — implementation —
result and new information — reassessment.

This sequence is not a one-time linear procedure. Research on the entrepreneurial
process emphasizes recursive links between goal setting, information seeking, action
planning, execution, monitoring, and feedback [13]. Therefore, the result of an
implemented action creates a new information situation. It may change the assessment
of the current state, clarify the previously identified gap, change the set of available
alternatives, or lead to a revision of the working goal.
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The proposed logic also clarifies when information support should be developed.
A new information source, tool, indicator, channel, or formal procedure should not be
introduced only because it is currently absent. A new element is justified mainly when
the existing configuration of information support is no longer sufficient for the
requirements of the current decision, or when the expected contribution of additional
complexity justifies the related resource burden.

Accordingly, the development of information support should not aim to maximize
complexity, the amount of information, or the number of available tools. It should aim
to expand the space of relevant, resource-accessible, and practically manageable
opportunities for the entrepreneur to make and implement communication decisions.

The methodological contribution proposed in this study is not the introduction of
information sufficiency, resource constraints, adaptive assessment, or action
prioritization as new concepts, because these ideas already have their own theoretical
and methodological foundations in the literature. The contribution is their subject-
specific integration for information support of micro-entrepreneurs’ communication
and the consistent distinction between information requirements for a specific decision
— sufficiency of the information basis — relevant gap in the current state — alternative
actions — their resource acceptability — priority action.

In this logic, the sufficiency of the information basis is checked before the current
state is interpreted as a relevant gap, while final prioritization moves from an abstract
component of information support to a specific action. This helps avoid automatically
treating a low score as a development problem and allows situations in which the most
justified next step is not immediate development of a component, but additional
information acquisition or a limited experimental action.

In conclusion, determining priorities for the development of information support
for micro-entrepreneurs’ communication requires a move from static assessment of
separate components to a consistent analysis of the information requirements of a
specific decision, the sufficiency of the available information basis, the relevance of
the identified gap, and the acceptability of specific alternative actions. Under limited
time, attention, financial resources, and competencies, development priority should be
determined not by the weakness of a component itself, but by how well a specific action
is justified in the current situation.

Further research should operationalize the criteria of information sufficiency,
determine the state of information-support components required for specific goals,
develop procedures for generating alternative actions, assess their resource
acceptability and expected contribution, and empirically test the proposed logic. These
tasks form the basis for the further development of diagnostic and prioritization tools
for information support of micro-entrepreneurs’ communication.
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The pharmaceutical industry is one of the most important sectors of the modern
economy, as it supplies the population with medicines necessary for maintaining and
restoring health. One of the key tasks of pharmaceutical enterprises is to produce high-
quality products while complying with safety, sterility, and production efficiency
requirements. Given the growing volumes of pharmaceutical output, improving
process equipment that ensures the continuity and efficiency of production processes
is becoming increasingly important.

Tablets are the most common dosage form on the modern pharmaceutical market,
accounting for more than 80% of total pharmaceutical production. The high demand
for tablet-form medicines necessitates the use of modern, high-performance equipment
for their packaging. Blister packaging is one of the most widespread methods of tablet
packaging, as it protects the product from mechanical damage, moisture, light, and
other external factors, while also facilitating the transportation and storage of finished
products.

The purpose of modernizing the blister packaging machine for tablets is to increase
productivity and reduce production losses, as well as to justify the technical and
economic feasibility of the modernization.

To achieve this, a review of technological and design solutions for the equipment
was conducted, and the process of manufacturing blister packaging was studied; a
technical and economic feasibility study was developed, and research analyzing similar
machines was presented [1; 2].

The blister machine examined in this work is distinguished by the fact that, to
simplify maintenance, the conveyor is equipped with plates containing openings
designed to form molding chambers when the plate is placed between the forming die
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and the pressure plate, while the dies are installed between the conveyor branches with
the capability of vertical reciprocating movement.

By comparing different types of blister machines, certain technical solutions were
identified, aimed primarily at improving the quality of tablet packaging into blisters,
simplifying machine maintenance, and increasing its productivity. The main way to
increase the productivity of a blister machine is to increase the number of blisters cut
simultaneously. Based on the results of the comparative analysis, it was decided that,
in order to improve the machine under study, the orientation of the tablet rows should
be changed to run parallel to the movement of the polyvinyl chloride (PVC) film.

The quality of blister packaging largely depends on the properties of the materials
used in its manufacture. The main types of raw materials are PVC film, aluminum foil,
and adhesive materials. Each of these materials performs a specific function in the
packaging structure and determines its performance characteristics.

An important advantage of PVC film is its dimensional stability after forming,
which allows blisters to be produced with high geometric accuracy. This is particularly
important when packaging pharmaceuticals, medical devices, and small technical
components.

The main function of blister packaging is to ensure reliable protection of products
against mechanical damage, moisture, dust, atmospheric oxygen, ultraviolet radiation,
and other adverse environmental factors. In addition, the transparent front part of the
package allows visual inspection of the product without compromising the integrity of
the packaging.

Finished blister packaging must ensure complete preservation of the product during
transportation, loading and unloading operations, storage, and sale to the consumer.
Thanks to the combination of high protective properties, ease of use, and attractive
appearance, blister packaging is one of the most widespread types of modern consumer
packaging.

The reliability of the blister machine, as well as the economic efficiency of its
manufacture and operation, largely depends on the correct selection of materials.
Within the scope of the study, materials were selected for those components that would
subsequently be calculated according to the main performance criteria.

After conducting material strength tests and calculations, we selected the main
structural material for the housing, forming plates, foil-and-PVC-film sealing plates,
the work table, and other components [3; 4; 5].

The novelty of this work lies in the adoption of the following technical solutions:
anew machine configuration is proposed, which will increase productivity by changing
the orientation of the tablet rows on the PVC film to match the required line throughput.

The necessary machine calculations were performed, an automation diagram was
created, procedures for installation, maintenance, and repair were developed,
occupational safety measures were proposed, and technical and economic calculations
were carried out, confirming the economic feasibility of implementing this
modernization.

As a result of the study, a technical solution was proposed that involves changing
the blister arrangement scheme and reorienting the tablet rows on the PVC film. This
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made it possible to increase the number of blisters formed simultaneously and to nearly
double the machine's productivity.

The conducted technical and economic feasibility study confirmed the advisability
of implementing the proposed modernization, as it provides increased productivity
without significantly complicating the equipment design and contributes to reducing
production costs.

Thus, the stated goal of the work — increasing the productivity of the tablet blister
packaging machine while reducing production losses — has been fully achieved. The
proposed reorientation of the tablet rows relative to the movement of the PVC film,
together with the corresponding modifications to the conveyor and forming plates,
made it possible to increase the number of blisters formed simultaneously and to nearly
double the overall productivity of the machine, without introducing significant
complexity into its design. The technical and economic feasibility study confirmed that
the modernization is cost-effective, as the gains in output are achieved with only
moderate additional investment and without a substantial increase in operating
expenses. Furthermore, the developed automation scheme and the procedures for
installation, maintenance, and repair ensure that the modernized machine remains
straightforward to operate and service, which further contributes to reducing downtime
and overall production costs. Taken together, these results demonstrate that the
proposed technical solutions are both technically sound and economically justified, and
they can therefore be recommended for practical implementation at pharmaceutical
enterprises seeking to improve the efficiency, reliability, and throughput of the tablet
blister packaging process.
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Kurouosi ciioBa: O00pOTHIN MyJABNUT, MYIbIOTOMIS, TPUKAJIBLIHCLTIKAT.

Beryn: IpaBuibHe ririeHIYHE BUXOBaHHS A1Te Ha3BUYailHO BaxkiuBe. KoxHOro
poky 1/3 nitell He MPOXOAUTH CTOMATOJIOTIYHUM OIS 1 HE caHyeTbes. Y 2025 pori
el IMoKa3HUK Habmm3uBcs 1o 1/2. Hammmu mocimiakeHHIMH BCTAHOBJICHO, IO TUIBKH
19% niTel mpUXOAATH y HIKOIY CAaHOBAaHUMH. |HTEHCHBHICTH BIIKIJIAJEHH 3yOHOTO
HaJLOTY Y Bl 6 1 7 pOKiB 30LIBIITY€ETHCS, 4, Y CBOIO UEPTY, 110 8-9 POKIB 3MEHIIIYEThCS,
e Moke OyTH NOB’SI3aHO 3 IOSIBOIO y CTapUIMX JIT€d MOTHBALi A0 PEryaspHHUX
ririeaiyaux 3axoaiB. [1,2]. CraH ririeHd poToBO1 MOPOKHUHM B JITEH BiAIrpae CyTTEBY
NpoPUIAKTUYHY POJIb Y PO3BUTKY CTOMATOJIOTIYHHUX 3aXBOPIOBaHb. Tomy
1HUBITyallbHA TIPOQUIAKTHKA i 0COOMCTA Tiri€Ha POTOBOI MOPOKHUHU € OIHHUM 13
e()eKTUBHUX METO/IIB OMEPEKEHHS 3aXBOPIOBAHb HA Kapiec Ta MOT0 yCKIIaJHEeHH:[ 3 -
5]. Kapiec Ta iioro yckiaJHEeHHs € HAUMOIIMPEHIIIO NaTONOTIED JUTSYOro BiKy. B
VYkpaini ypaxeHicTb kapiecom cepep aited nocsarae 60-99 %/ HasBHicTh OOKOT
Kapio3HOi MOPOKHUHU MPOBOKYE 3alajeHHs] HE3pLIol MyJbIH, M0 03 CBOEYACHOTO
BTPYYaHHsI NPU3BOIUTH 10 HEKPO3y Ta ypakeHHs nepiogoHTta[6-7]. Jns omiHku
YacTOTHM BUSBJIEHHS Kaplecy Ta MOro YycCKJIaJHEHb Yy TMOCTIMHUX 3ybax 3
Hec(hOpMOBAaHUMHU KOpPEHAMU Oysi0 00cTexxeHo 107 mkonsapiB y Biti 6-9 pokiB. 3ri1HO
3 HalllUMH OTPHUMaHUMHM JaHUMH PO3IMOBCIOKEHHS Kapiecy ckiano 70,8%, y cBoro
4yepry, nyapniTé Oyno BUsBiIeHO Y 22,9% nitel 1 TiibKu 6,3% CKIanu nepiofoHTUTH
(puc.1). Ile cnpuuuHsie nepeaIacHy BTpATy MEPIIMX MOCTIHHUX MOJIAPIB: 70 9 poKiB
ix Bugansaoth y 13 % niteit, a 1o 17 pokiB — y 64 %, 110 € TOJI0BHUM (haKTOpOM
PO3BUTKY 3yOOIIEICTTHIX aHOMAJTIH.
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HiT; 6-9

B Kapiec
B [Tynbmit

IepionoHTHT

Pucynok 1. YacTora BUSBICHHS Kapiecy, MyJIbITITIB 1 IEPIOJOHTHUTIB Yy JIiTeH 6-9
POKIB

VY mepion QopmyBanHs 3y0a BIJCYTHE UITKE CTPYKTypHE AU(PEPEHIIIOBAHHS
TKaHUH Iynblu. HasgBHICTE KONaTepanbHOT0 KPOBOOOITY CTBOPIOE YMOBH ISl BUCOKOT
KUTTE3JATHOCTI HE3pUIOl MyJIbIHM Ta BIATOKY EKCCyHaTy, IO HEPIAKO 3YMOBIIIOE
0e3CMMNITOMHUI 1epedir mynbiTy. 30epeKeHHs KUTTE3ATHOCTI KOPEHEBOI MTyJIbIIH €
KPUTUYHUM 7151 3a0€3ME€YeHHsI aleKCOreHe3y — IMOJAIbIIOr0 POCTYy KOpEHsS Y
JOBXHUHY Ta MOTOBLIEHHS HOTO CTIHOK. BiAMOBIIHO A0 IIbOTO Ha 3aKIIOYHUX eTarnax
GopMyBaHHSI ~ KOPEHEBOi  CHCTEMU  CIIOCTEPIra€ThCsi  3HAYHE  CKOPOYEHHS
CHBBIAHOLIEHHS MI’K 3BOPOTHHUMH Ta HE3BOPOTHUMHU (hopMamu MynbHiTy (puc. 2).

%

6 7 8 9

 3BopoTHIH = He3popoTHiit

Pucynok 2. Yacrora 000poTHHX Ta HEOOOPOTHUX (DOPM MJBIITY AiTel 6-9 pOKiB.
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Meta gocaigkeHHsi: MiIBUIICHHS €(EKTUBHOCTI JIKyBaHHSI OOOpOTHHUX (hopm
NyJBIITY TOCTIMHUX 3y0iB 3 HEC(POPMOBAHMMH KOPEHSIMH MUISXOM IPOBEICHHS
BITAJILHOT MYJIBITOTOMII 13 3aCTOCYBaHHSM TPUKAJIBIIH-CHIIIKATHOTO IIEMEHTY.

Marepianu Tta Metoau. OOCTEKEHO Ta MPOBEACHO JIIKyBaHHS 36 iTe 13
obopoTHUMHU (DopMaMM MYNBIITY MEPIIMX MOCTIMHUX MOJIAPIB 3 HeCHOPMOBAHUMHU
kopeHsMmu. [laiienTn Oyau po3oAiIeH] Ha AB1 TPYIIN:

1-m1a rpyma: 16 giTeit BikoM 6—7 pokiB (eTam poCcTy KOPEHS B TOBKHUHY);

2-ra rpyna: 20 miteit Bikom 8—9 pokiB (eTam Hec(HOPMOBAHOI BEPXiBKH).

Kniniyna xaptuHa B 000X rpymax XapakTepusyBayacs OOJieM BiJl XOJIOIHOTO
TPUBATICTIO 4—7 XBUJIUHH, SIKAWA TPOXOAWB IICIAS YCYHEHHS moapa3Huka. Ha
J1arHOCTUYHUX PEHTreHOorpamMax 3MiHU B NepialiKalbHUX TKaHWHAX OyJv BIJCYTHI.

[Iporokon JiKyBaHHS BKJIOYaB: 1HQUIbTpauiiHy aHectesito (Ubistesin 4 %)),
13051511110 KodepraMmom, mpenapyBaHHs Kapio3HOT MOPOKHUHU, INTMOOKY aMITyTaIlllo
nyaenu Ta npomuBaHHa 0,9 % pozunnom NaCl. ITicas ¢izionoriyHoro remocrasy (5
XBUJIMH) aMITyTOBaHY IMyJIbIy TOKPUBAIM TPUKAIBIIH-CHIIIKATHUM [[EMEHTOM
(TBepaiHHA 12 XBWJIMH) 1 BUKOHYBaJU OJHOETAIHY PECTaBPAIlil0 CBITJIOTBEPAHYUYUM
KOMIIO3UTOM 13 OOHJAMHIOBOIO cUCcTeMOIO «self-etchy.

Pesynbraru. Y nepini AHI MiCls MaHIMyJALNii ckapru y JiTedt o0ox rpyn Oynu
BiICYyTHI. JIMHAMIYHUN PEHTTEHOJIOTIYHUNA KOHTPOJIb 3a(iKCyBaB yTBOPEHHS
JIEHTUHHOTO MICTKA (TBEpJOTKAaHMHHOTO 0ap’epa) y pi3Hi TEPMiHU 3aJIekKHO BiJ CTaIIi
PO3BUTKY KOpPEHSI:

VY 1-ii rpymni (picT KOpEHs B JOBXKHUHY) ICHTUHHUN MICTOK BUSIBISABCS Ha 18—20-if
J€Hb MICJIs JIIKYBaHHS.

VY 2-ii rpyni (HecopMOBaHa BepXiBKa) AEHTUHHUI MICTOK Bi3yalli3yBaBCsl paHillie
— Ha 10-14-# neus.

BucHoBku:

1. TpukanpIiii-CUIIKaTHUM IIEMEHT BOJIO/IIE BUCOKOIO 010CYMICHICTIO, 3a0e3meuye
aCenTUYHI YMOBU Ta CTUMYJIIOE TIPOIIECH alleKCOreHe3y il armekcgikarii.

2. Bitanpna mynbnoromiss copusie audepeHIiainii Me3eHXIMaJdbHUX KIITHH 1
¢16po0acTiB B 00HTOOIACTH 3 MOAAJBIITUM YTBOPEHHSIM KOJIAaT€HOBUX BOJIOKOH Ta 1X
MiHepadizaii€er y GuopoaeHTuH.

3. llIBuakicth hopMyBaHHS TBEPAOTKAHUHHOTO 0ap’epa 0e3MmocepeIHbO 3aJIeKUTh
B1Jl BUX1JTHOT CTa/1ii (pOpMyBaHHS KOPEHEBOI CUCTEMHU.
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PABAOMIOJII3 Y B)KUBAYIB IICUXOTPOITHUX
PEYOBHH

Kpimuradop Aptryp AHaToJ1iioBuY,
JTOKTOP MEAUYHUX HAYK, Ipodecop

€xauoB Bacuab BiraaiioBuu,
KaHIUJAT MEJAYHUX HAYK., JIOLEHT

Munka Hania B’siueciiaBiBHA,

TOKTOp Gimocodii, aACUCTEHT

JIHITTPOBCHKHIA Iep>KaBHUN MEAUYHHUIA YHIBEPCUTET,
M. J{Hinpo, Ykpaina

OaHuM 13 MOTEHIIMHUX MOOIYHMX €(EeKTiB, SKi MOB'S3aHlI 13 BUKOPHUCTAHHIM
HApKOTUYHHUX PEUYOBHUH Ta 3JIOBKMBAHHSIM MEBHUMHU PEIENTYPHUMHU IpenapaTamu, €
CIPUYUHEHUM NICUXOTPOITHUMU 3ac00aMu HETpaBMaTUUHUM padaomionis [1].

HesBakaroun Ha Te, IO OIMCAHO IoHaWMeHIIe 150 JKIB Ta TOKCHHIB, SIKI
MOXKYTb MPHU3BECTH 10 pabAOMIONI3y, peKpealliiiHi HApKOTUKU Ta ajKOroJib Hapasi
BU3HAHI MOro HAWMNOIIMPEHIMMHU OpUYMHAMH. Bimomo ©Oarato (akTopiB, sKi
CHOPUSIOTh PO3BUTKY padAOMIONI3y, BKIIOYAIOUM CYJOMH, 30y/KEHHsI abo arpeciio,
IMMOO1TI3a1110, HAaAMIPHY M'A30BY aKTHBHICTb, TilO- a00 TINEPTEPMIIO, @ TAKOXK
MOTEHI[IHHO MpsMI TOKCHYHI e(EeKTH, MOB'SI3aHI 3 TaKUMU pPEYOBUHAMH [2].
IlcuxoakTUBHI PEYOBMHU IMICJISI BXKMBAHHS BIUIMBAIOTh HAa CBIJOMICTb, MHCIJICHHS,
eMOIlii, HACTpii Ta TOBEIIHKY Ta PO3MOAUISIOTHCS Ha JEMPECAHTH ILEHTPAIbHOL
HEPBOBOI CHUCTEMHM (€TaHOJ], OMioiaH, KaHa0IC), CTUMYJIATOPH LIEHTPAIbHOI HEPBOBOI
cucteMu (amdeTamMiHu, KOKaiH), TATIONUHOTCHH (JUETHIIaMi]l JTI3ePT1HOBOI KUCIIOTH)
Ta eMmaroreHu (ekcrasi). Hynmora, OmoBaHHS, TpUBOTa Ta COHJIUBICTH €
HAWUTMIOMIMPEHIIIMMIA TOOIYHUMHU edeKTaMH TICHXOAKTUBHUX TMpernapariB, ajie y
3JI0BKMBAYIB HEPIJIKO CIIOCTEPITarOThCS CEPHO3HI CTaHM, TaKl SK TICUXO03, NETIpii,
CYyIOMHUH CHHAPOM, KapJIOTOKCUYHICTh, TSKKE YPAKEHHS JIETeHb Ta TOCTpPE
nomkokeHHs Hupok (I'TIH) BHacminok padaomionizy [3]. Mexanizm pabdiomionizy
IpU TOCTPIM TOKCHUYHOCTI pEKpealifiHuX HApKOTUKIB € BapiabelbHUM - JesiKi
npernapatd MarTh MNPSIMUNA  MIONMMTOTOKCUYHUN BIUIMB, TOMA1 SK 1HII 3]1aTHI
MIJBUILYBAaTH (I3UYHY AaKTUBHICTh [0 IIKIJJIMBOTO PIBHS, BUKJIMKATH I1LIEMIIO
BHACJIIIOK apTepiabHOT Ba30OKOHCTPHUKIIIT Ta MPOBOKYBATH CYJ0MH ab0 TiIepTEePMIIo.
Cr'sHiHHS TpHU BXXUBAHHI JICTIPECAHTIB TAaKOXX MOXE MPHU3BECTH JO0 PadaoMiofizy
BHACJIIIOK TPUBAJIOTO CTUCKAHHS Ta 1MIEMIYHOTO MOIIKOMKEHHS TKaHuH [ 1,2].

JliarHo3 HeTpaBMaTUYHOTO PabIOMIONI3y IPYHTY€ETHCS Ha KIIHIYHOMY aHAMHE31 Ta
cnenupiuHrX JIa0OpaTOPHUX AOCTIHKeHHIX. Di3uKaabHe 00CTEKEHHS 9acTo HE J1ae
KOJHUX Pe3yJbTaTiB, OCKUIBKM BOTHHUIIEBA abo audy3Ha M'si30Ba O0OJOUICTH abo
HaOPsIK € PIAKICHOIO 3HaxXi/ikor. Ceya Oyporo KOJabopy CBITYUTH PO MIOTJIOOTHYPIFO
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Ta MoTpedye MoAaNbIIOro oOCTeXKeHHA. [[iarHO3 MIATBEPKYETHCS MIABUIICHHAM Y
CHUPOBATIII KPOB1 PIBHIB YHIKQJIBHHUX JIJI1 MIOLIUTIB BHYTPIITHbOKIITUHHUX OUIKIB [1].

Pabmomionis - momMpeHWH  KIIHIYHMK — CTaH, M0  XapaKTepU3yeEThCs
MOIIKOJKEHHSIM MIOIUTIB Ta BUBUIBHEHHSIM JI0 EKCTPAIENIOJIIPHOTO MPOCTOPY
BHYTPIITHBOKJIIITUHHOTO BMICTY, J0 SIKOTO BXOJATh KpeaTtnH(pocdokinaza (KDPK),
JaKTaTACTIIpOreHasa, ajpjlojasza, MIOrJIo0iH, TMypuHH, Kamiid Ta docdaru.
Kpeatundocdokinaza npucyTHs B MiolUTax y Belaukiit KiibkocTi. Lle pepmenT, skuit
KaTajizye TMepeTBOpeHHs KpeatuHbochaTy Ha KpeaTHH Ta  TMEPEHOCHUTH
BUCOKOeHepreTuuHuil Qocharnuit 3B's30k  Ha anenosuHaudochar (ALD) 3
yTBOpeHH:sM aneHo3uHTpudochary (ATD) [1.,4].

[Tpu pabnomionisi piBeHb KpeaTuHpochokiHazu 3a3BUYAl MABUILYETHCS, MOXKYTh
BUSIBJISITUCS. M’ SI30BUI O11b Ta M10OTJI001HYpisi. AHOMaJIbHI 3Ha4€HHs akTUBHOCTI KOK
CIIOCTEPIraloThCsl MalKe B TIOJIOBUHI BUITAJIKIB 3BEPHEHHS /10 BIA1ICHb HEBIIKIaAHOT
JOTIOMOTH MICJISE TOCTPOI 1HTOKCHUKAIli peKpealmiiHUMU HapKOTUKAMH, KIIHIYHI
O3HAaKH SKOi CBIAYaTh MPO TMOIIKO/PKEHHA M'S3IB, aje TSHKKANA padaoMioni3
3ycTpidaeThbcsi Habarato pijmie. Y OUIBIIOCTI BXKUBA4iB HAPKOTUYHUX PEUOBUH OYJII0
BHU3HAYECHO MOMIpHUI padaomiodis, 1 auiie y 2,4% BUHUKAB TSHKKHUH cTaH [3].

Posmogin 3a mIKajmow TSKKOCTI OTPYEHHS HACTymHHM: 1) BiICYTHICTH
pabaomionizy (K®OK nmxue 250 On/mn); 2) nesnaunuii padaomioniz (KOK 251 - 1500
On/n); 3) momipuuii padaomioniz (KOK 1501-10 000 Ox/n); 4) TsxKkuii pabaomionis
(KOK Bume 10 000 Op/m). Cmix 3a3Ha4MTH, L0 TSKKICTH padAOMIONI3y HE
000B'S3KOBO Ma€ BIAMOBIIATH TSHKKOCT1 OTPYEHHS Ta BAPIIOETHCS BiJT 0€3CUMITOMHOIO
MIJBUILEHHSA PIBHA M S30BUX (PEPMEHTIB y CHPOBATIl KpOBI [0 CTaHIB, WIO
3arpoxyroTh KUTTiO [2,3]. Pusuk possutky I'TIH npu paGmomionisi 3ainexuTh Bl
Oaratbox (hakTOpiB, 30KpeMa BijA Tinepkamiemii, rineppocdaremii, rinmoKagIbLIeEMI],
JeripaTanli, aluao3y, CENCUCy, 3MEHIIEHHS] BHYTPILIHBOCYIMHHOTO 00'€eMy pIJIMHU
Ta MOPYUIEHHS KJIpeHCy MiornoOiny. Xoya TouHUM MexaHi3Mm po3utky [TIH mpu
pabmoMioni3i 10 KiHIM HE 3’SCOBAHMM, 3alPOMOHOBAaHI MEXaHI3MH BKIIIOYArOTh: (1)
MeXaHIYHE MOIIKOKEHHS KaHAJIbIIIB BHACIIOK MPELUIITAaIlli MiOTJI001HY, (2) IpsiMy
TOKCUYHY J110 BUIbHOT'O XEJIaTHOTO 3aJli3a Ha KaHaublli Ta (3) rimoBosiemito. [IpumitHo,
10 CTYIiHb BUBIJILHEHHS MIOTJI00IHY B KPOB KOPEJIOE SIK 3 PIBHEM KPEATUHKIHA3H B
cupoBariii kpoBi, Tak 1 3 TsokkicTio ['TIH [5]. Cmocrtepiraerbesi mO3UTUBHUIN 3B'SI30K
MDK KOHIIEHTpAI€I0 KpPEaTWHIHY Ta TsDKKICTIO padaomionizy. lle Bigome sBwuiie,
ockibku sk K®OK, Tak 1 KpeaTuHiH € MNpOayKTaMH MOIIKOJKEHHs M'si3iB. OHaK
Me/llaHHa KOHIIEHTpallisl KpeaTuHIHY OyJia MiIBUIICHA JIUIIIE Y MALIIEHTIB 3 aKTUBHICTIO
K®K > 10 000 On/n [6]. He Oyi0 BUSBIEHO CYTTEBOI KOPEJSIT MK 3HAYEHHSIMU
aktuBHOCTI KOK y nocnipkyBaHMX KOropTax Ta KUIBKICTIO MpenapaTiB (CaMOCTIIHO
MOBIJJOMJICHUX 200 MPOTECTOBAHKUX ), 110 MPUUMAB MAI€HT [2].

PyTuHHe noCiIKEHHs cedl Ha MIOIJIO0IH Ta BUMIPIOBaHHS PiBHS KpEeaTUHKIHA3U
B CHPOBATI[l KpOBI B II TPyl MAII€HTIB JO3BOJISIE BUSBIATA TPUXOBAHUN
pabmomiomnis [1]. I[Tpu BMicTi M10TII0O01HY B KpOBi 10 92 MKT/JT BiH BUTBHO (PUIBTPYETHCS
KIIyOOUKaMu Ta peabcopOy€eThCs B KaHAJIBIIX B KUCIIOMY CEPEIOBUII 3 YTBOPEHHSIM
HEPO3YMHHOTO KOMIUICKCY, SKHM CHPUYMHSAE OOTypallil0 HUPKOBUX KaHAJBIIIB.
HupkoBuii mopir majsi cupoBaTtkoBoro miorjo0iny pgopiBHioe 150 - 170 mxr/m. 3
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OPUYMHU HU3BKOI MOJIEKYJSIPHOI Macu MIOTJIO00iH INBUIKO BHUBUIBHSETHCS MICIA
MOIIKOHPKEHHS M’SI31B Ta BBAXKAETHCS paHHIM MapkKepoM padaomionizy. TecTyBaHHS
cedi Ha BUTbHUN MIOTJIO0IH 3a JJOTIOMOT OO TECT-CMYKKH MPOSBIISIE Uy TAUBICTH TTOHA]T
80% [6]. Xoua ki1acuuHa Tpiajga M’s30B0Oi CIA0KOCTI, MiajTii Ta TEMHOI ceul BKa3ye Ha
pabaoMioii3, OJHOYACHE CIIOCTEPEKECHHS BCIX TPhOX CHUMIITOMIB TPAIUISIETHCS
piako [5].

HaiiBuiia yacTora BUHUKHEHHS Pa0aOMIiOJIi3y CIOCTEPIraeThCsl MPU ITepPOTHOBIN
inTokcukarii (33,1%), nani iayte amderaminu (17,5%), xokain (15,4%), Tpamamon
(10,0%), metamon (9,3%), cuaTeTHYHI KaHaOiHOiIH (6,0%), omioinu (5,1%), MmeTaHoI
(1,1%) Tta eranonm (1,7%), inmi ncuxoaktuBHi pedoBuHu (0,8%). VYV poauni
am(peTaMiHIB CyKyMHa OIliHKa padmaoMioni3zy mis metamderaminy crtanoBuia 50,3%,
s ampetaminy — 26,9%, a aist excrasi — 22,8% [3,7].

[TopiBHSHO 3 MIATPYNOK 3 MYJIbTHUIHTOKCHKAIIEKD, CYKYNHUH pPO3MIp €(eKTy
BUHHMKHEHHs pabnomionizy OyB BHIIMM Yy MIATPYNI 3 MOHOIHTOKCHKAIEIO, 32
BUHITKOM CHUHTETHYHMX KaHaOiHOiniB (6,1% mpotu 13,2%) ta amderamiunis (24,1%
npotu 31,6%) [3]. ¥V ocib, siki 3JI0BKHUBAaIOTh T€POTHOM, 3YCTPIYAETHCS IIUPOKHIA
CHEKTP HEBPOJOTIYHUX YCKJIQJHEHb, O BpaxkaroTh gk neHtpaibHy (LIHC), Tak 1
nepudepuuny HepBoBy cucremy (ITHC). Vpaxenns IHHC BxitouyaroTh TINOKCIO
MO3Ky Ta CyJOMH, TPAHCMICHMBHY TyOd4acTy JeikoeHledanonarito, 1HCYJIbT Ta
Mienomnarito, Tofl sk ypaxkeHHs [THC 3a3Buvail mposiBISIETbCS K KOMIIpECiiiHa
Helipornatisi a0o BoOrHumieBuil padaomionis. OkpeMi JOCHIKEHHST  BUSIBUIU
IMyHOJIOTIYHI MPUYMHH PO3BUTKY padmomiomizy. TakoX MexXaHiuHa TpaBMa
BBA)XAE€THCSI OTEHLIMHUM MEXaH13MOM BOTHUIIIEBOIO MOIIKOKEHHSI CyJHH/ HEPBIB
Ta JIOKaJI30BaHOTO padaomionizy B 0OCI0, SKi 3J0BXKHBAIOTh HAPKOTUYHUMU
aHajbreTukamu [3].

Jpyruii 3a BeIMUUHOIO ePeKT padaoMIONI3y B MALIIEHTIB BIAIIJIEHHS IHTEHCUBHOI
Tepanii crnocrepiraBcs npy iHTOKcuKatii amperaminamiu [8]. ETionorito iHAyKOBaHOTO
amperamiHaMu pabaOMIONIZY TPAAMIIIINHO TOACHIOIOTH 30y/DKeHHSIM Ta/ abo
GIBUYHUM OOMEXEHHSIM 3 IHTCHCUBHUM 130METPUYHUM CKOPOYEHHSIM M'a31B. OHAK
O0arato maIli€HTIB, SKI BXUBalOTh amM(peTaMiHM, HE BIIUyBalOTh 30y/KEHHS a0o
0OMEKEHHS, ajie CTPaXKIal0Th Bl padaoMionizy. [leskumu 3 HempsAMHUX MEXaHI3MiB Ta
KO(aKTOpiB € reHACPHI BIAMIHHOCTI (YOJIOBIKH MAaIOTh BUIIUA PU3HK), MTOTIMOPH13MU
MOHOAMIHOBHX PEIIETITOPIB, OJTHOYACHE BBEICHHS KOKATHY Ta CEIATUBHUX IIPETapaTiB,
CyJIOMH, CENCHUC Ta 1HAYKOBAaHUH JIIKaMU TiNepTepMIYHUI cuHIpoM. l'inmeprepmis €
OCHOBHOIO TOKCHMYHOIO pEaKI[i€l0 Ha aM@eTamMiHU, SKa MOXE TMPU3BECTH O
paboMioni3y, TiMoTeH31i, JUCEMIHOBAHOTO BHYTPIIIHbOCYAMHHOTO 3TOPTAHHS KPOBI
(IB3) Ta ITIH. T'ineprepmis BHUHHMKAa€e B pe3yjibTaTl CKJIAAHOI B3aEMOJII MIXK
CEpOTOHIHOM, J0¢daMiHOM, HOPAJAPCHATIHOM Ta YMOBaMH HaBKOJMUIIHHOTO
cepenoBuiia. Bucoka udactora pabmomionizy Moxke OyTH 0OyMOBJIEHA TPHUBAJIOIO
rinmokciero [3,7,9].

Kokain-acomiioBanuii padaomioni3 sBIsS€ coOOI0 CKIIAJHE KIIIHIYHE SBHIIE 3
OararodakTopHOIO MaTo(izioyioriero. YacTo OMUCYIOTHCS TPU OCHOBHI MEXaHI3MHU:
IHTGHCHMBHA BA30KOHCTPHKIIS, IO NPH3BOJWTH JO 1memii  M's3iB, TmpsMa
MIOTOKCHUYHICTh BiJl KOKaiHy Ta HOTO METa0OJITIB, a TAKOX KaTeXO0JIaMiH-1HIYKOBaHi
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rinepajpeHepriydi CTaHW, U0 MiABHUILYIOTh M'S30BY AaKTHUBHICTh Ta BUCHAKEHHS
eneprii. L[i MexaHI3MH 4YacTO B3a€EMOJIIOTh CHHEPTiYHO, CHPHYMHSIOUN TOIIMPEHE
nomko keHHs: M's131B [7]. [1oB’si3aHe 13 BXKUBAHHSAM KOKaiHy rOCTpE IMOIIKOIKEHHS
HUPOK CIIPUYMHSAETHCS 3BYKEHHSM CYIUH 200 TpOMOO30M HUPKOBUX CYJUH, TSKKOIO
rinepTeH3i€r0, TPOMOOTHYHOIO MIKPOAHTIONATIE0, IHTEPCTUIIIHHUM HeppuTOoM abo
rioMmepyioHedpuTom. Bimomi danbcudikaTopu KOKaiHy, Takl K MPOTUTESIbMIHTHUN
3aci0 JieBami3ojl, 37aTHI CHPUYMHATA CHUCTEMHHMH BacKyJIT, acoIliHOBaHHM 3
AHTUHEUTPODUIPHUMHA  [HMTOINIA3MATHYHHMH  AHTUTUIAMH, IO TaKOX  CIIJ
BpaxoByBaTH MU MOB’S3aHOMY 13 BXKUBAHHSIM CHMIIATOMIMETHKIB ypaXXeHHI HHUPOK
[10].

3/I0BXXHMBaHHS O€H30/ia3eMHaMI € TOIIMPCHUM SBHUIIEM, IO € APYror 3a
MOIIUPEHICTIO KaTEropi€ro MepeAo3yBaHHs HAPKOTHKIB y JOPOCIMX TMAalll€EHTIB Y
po3BHHEHUX KpaiHax. ®myOpomaszonmamM 1 KJIOHA30JlaM € BHCOKOMOTY>KHUMHU
IU3aitHepChKUMU O€H30/11a3eMHaMU KJ1acy TPHUa30Ji0-0eH30/11a3€IiHIB, MOIIOHUMU J10
alnpasonamy Ta Tpiazonamy. IX BUKOPHMCTaHHsS JEeMOHCTPY€ HOTEHLilHy Hebe3neKy
3JIOBKMBAHHS JU3alHEPCHKUMK O€H30/11a3eMiHaMHU, BKJIIOYAIOYU TPUBATY CEJalllio,
CUHJPOM BIJIMIHU JEPECAHTIB, MOMIIUBI CyIOMHU Ta TSHKKUN paObAOMIONi3 3 TOCTPUM
YPaXKEHHSIM LIEHTPAJIbHOI HEpBOBOi cuctemu [11].

byno Bu3HaueHo, mo ocoOu, SKI Majld B aHaMHE31 BXKUBAHHS HE3aKOHHHUX
HapKOTHKIB 200 3JIOBKMBaHHA ajikorosem, Oumbm cxuiabHl g0 ['TIH [12]. YacroTa
BunukHeHHs ['TIH BHacmigok pa6daomionizy BapiroeTbes Big 10% mo 59% [2].

Hocnigaukamu Hamoi kadeapu Oyia0 BUBYEHO BUIMAAKU PO3BUTKY pabIOoMiONizy
MIPH PI3HUX NATOJOTIYHUX CTAHAX Ta BU3HAYEHO MPOBIIHI HAMIPSMKH JIIKYBaHHS LIbOTO
HeOe3neyHoro crany. 3anoOiranHs ['TIH nmonsirae y mBuakiid BHYTPIIIHBOBEHHIN
periaparanii, TiATpUMaHH1 Jlype3y Ha piBHI He MeHue 100 Mi Ha roauHy. Y Takux
MALIEHTIB CIiJi YHUKATH 3HAYHOTO MEPEBAHTAXKEHHA PIAMHOI0. CBO€YacHa KOPEKIIs
rinotensii 31arHa 3anooirtu po3sutky I'TIH ta npuckoputu BinHoBieHHs. L{imboBUM
3HAUYEHHSM CEPEHHOT0 apTeplaIbHOTO THCKY BBAXKAETHCA 65 MM pT. cT. [13].

306anmaHcoBaHl KPUCTAJIOiHI PO3UMHUA MaroTh repesary mepea 0,9 % pozunHom
HATPIIO XJIOPUAY B IJIaH1 3HIKEHHS PIBHS CMEPTHOCTI. 3aCTOCYBaHHS CHHTETUYHUX
KOJIOiNiB OOMEXKeHe 4Yepe3 TIABUIIEHHS PU3UKY BUHUKHEHHS HEOOX1JHOCTI
nposenenas 3HT. IlTyuni xonoinu He MarOTh mepeBar nepen KpucTajaoiiaMu MpH
['TIH, oxpiM BumafKiB 3HAYHOTO AePIIuTy 00’ €My HUPKYIIO0UO0T KpoBi. [l KOpeKitii
rinoBoJIeMIi MpU Ba30IUIET1i OKPIM 1HQY31MHUX PO3IUYMHIB ISl TOHOBJIEHHS CEPLIEBOIO
BUKHJIy BUKOPHUCTOBYIOTHCSI IHOTPOITHI Ta Ba30MpPeCcOpHi mpemapaTh. Sk Bazompecop
nepiuoi JiHii npu I'TIH pekomenayerbest Hopaapenaniu [14].

JlikyBaHHS rinepkamiemii BKIrOYae cTadimi3aiio KIITUHHHOT MEMOPaHU MIOIUTIB,
MEepEMIIIEHHS! Kalil0 0 BHYTPIIIHbOKIITHHHOIO MPOCTOPY Ta BUBEIAEHHS MOro
HAJUIMILKIB 3 opradizMy. ToMy JiKyBaHHS MOBHHHO BKJIIOYATH BBEJICHHS KaJbIIIO
TJIFOKOHATY Ta f2-aroHicTiB. E(QeKTHUBHICTh KaTIOHOOOMIHHUX CMOJI JJIs 3ar00ITaHHs
rinepkainiemii y nauieHTiB 3 ['TIH nmoctatHpoio 10Ka30BOI0 0a3010 HE MiATBEpAKEHA
[13].

VY marieHTiB 3 TIMOHATPIEMIEIO Ta O3HAKAMU BUCHAKEHHSI MIO3AKIITUHHOTO 00’ €My
piAMHU (3HIDKEHHS Typropy IIKIpH, TIMOTEH31s, MIJBUINEHHS T€MAaTOKPUTY) MOXKE
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po3BUBaTUCS AeIIUT coliel B peUOBHHI TOJOBHOTO MO3KY. Kopekiito rimoHaTpiemii
B TAKMX BUIAJIKaX TpeOa MPOBOJIUTH MOCTYIIOBO.

Metaboniyauii anuao3 yacto BuzHavaeThess npu I'TIH, omHak piako BuMarae
crienu(p1gyHOTO JIIKYBaHHSA, 3a BUHATKOM BHIIAJKIB TsOKKOro mepeliry. Ilomepenni
peKoMeHaIli Tpo HeOOX1AHICTh JOCITHEHHS JIY>KHOI peakiiii cedi Mmpu padoMioisi
Hapasi CIpocToBaHl. BHYTpilIHbOBEHHE BBEICHHS PO3YMHIB OikapOOHATy HATPIilO
MOe OyTH 3aCTOCOBAaHUM Ha OCHOBI BIAMOBIHUX BUMIpIOBaHb pH cedi Ta KpoBi. pH
KpOBI HIDKYE 7,2 € MOKa3aHHSIM JI0 BBEJICHHS IIpemnapary 10 HopMmaizaiii pH (ane He
MPUITYCKAIOUX PO3BUTKY aJKalI03y) Ta ra3iB apTepianbHOi Kposi [14].

He BapTo uekatu 1abopaTOpHOTO MiATBEPKEHHS MEPII HiK MOYUHATH JIIKYBaHHS
MiorJI001HYpii. Ko ceva marieHTa TeMHO-4epBOHA (0€3 HasIBHOCTI €PUTPOIUTIB) a00
Oypa, 11e 03Hayae, M0 B CEYl € TEMOXPOMOTCHH.

VY pa3il o;irypii MoOKHa npu3HayaTH MaHITOJA. OCMOTHYHUN N1ypeTHUK MAaHIT
MOTJIMHAE BUIBHI paguKaid, [0 YTBOPIOIOTHCS JBOBAJIEHTHUM 3ali30M Y
reMorjo0iHi, 30UTbIIye Jiype3 1 TUM CaMHUM BHBUIbHSIE€ BHYTPIIIHBOKIITHHHI
KOMITOHEHTH, 110 YIIKO/KYIOTh HUPKHU, a TaKOX CTBOPIOE T'PAIIEHT JJII BUBEICHHS
HAKOIMWYEHOT B TOIIKO/HKEHUX M'S30BUX TKAaHWHAX PIIUHU. B TNEBHUX CHUTYyallisx
MIOTJIOOTHYPIIO MO’KHA JIIKyBaTH BBEJCHHSM CTapTOBOro OONIOCY 25 T' MaHITy B
nopocaux abo 0,5 r/kr y aitert. Ilicas Toro sik ceda OUUCTUTHCS Bl MITMEHTY 3a UM
00JII0OCOM HACHiAy€e KparelibHe BBEJEHHS Ipenapary 31 mBUAKICTIO A0 0,5 r/Kr/rom.
Hopwmamizanii piBHS BUIBHOTO IeMOIIOOIHY MOKHA JOCSTHYTH HEBIOB31 TUIBKH 32
YMOB aJI€eKBaTHOI PIAMHHOI pecycuuTalli Ta MATPpUMaHHA Jiype3y Ha piBH1 50 - 70
mi/roa. IlpoTe skmo goctaTHii aiype3 He Oyia0 MOHOBIEHO NpoTAroM 30 XBUIIMH,
BBEJCHHS MaHITy Tpebda MPUIMHUTH ISl 3anoO0iraHHs PO3BUTKY CHUHIPOMY
«BTOPUHHOTO HAOPSKY» («PUKOIIETY», «Biaaaul»). OCMOTUUHUM J1ype3 MaHITOJIOM
(KM 3MEHIIy€e BIJIKJIAAEHHS MIOrJI00IHY, € MOTJIMHAYeM BUIBHUX paJMKalliB Ta
HUPKOBUM Ba30JWJIATAaTOPOM) Ta MIAJNYKyBaHHS cedl OikapOOHATOM HaTpIIO
(MiHIMIZyEe po3maa  MIOTJIOOIHY A0 HEPPOTOKCHYHUX METaOOoMITIB, 3MEHIIy€
KaHAJIBIIEBE BUKPHILITATI30BYBAHHS CEYOBOi KHCJIOTH) PEKOMEHIYIOTHCA SIK
JIOTIOMI>KHI METOH, TIPOTE 11€ HE MIATBEPIKEHO IEPEKOHIMBUMU J0Ka3amu [ 15].

[letnpoBi miypetuku (dypocemin) IOIIBHO TMPU3HAYATH SIKIIO TMAIEHT
HE3BaXKalOYM Ha JIOCTATHE HAJIaHHS PIAUHU I 30UTBIICHHS Jlype3y Ta 3MEHIICHHS
PUBHKY TPEIuIiTaIii MiOrJIo0iHy 3aJIUIIAEThCs B cTaHl odirypii. CamypeTuku He
HACTIIbKM €(EKTUBHI JIJI1 BUMUBAaHHSA MIOTJI00IHY 3 ceul sIK OCMOTHYHI J1ypeTHKH,
TOMY Hapas3l OpH SBUIIAX pabdOMIOJi3y BOHHU 3aCTOCOBYIOTHCS BUKIIIOUHO JUIS
JIKyBaHHS TIMEPBOJIEMIi Ta HE MalOTh 1HIIMX MOKa3aHb B iHTeHCUBHIN Tepamii ['TIH
[13].

€M epekTUBHUM MeToAOM JikyBaHHs narieHTtiB 3 ['TIH 13 migBuiieHHsIM
pPIBHIB KpeaTHHIHYy Ta Kaiito € 3amicHa HupkoBa Ttepamia (3HT). Opnum 3
HaWUTIOMIMPEHINNX METOMAIB E€KCTPAKOPIOPAIBHOI JETOKCHKAIlI € TeMojiami3, aie
3arajJbHOBIIOMO, II0 MOHO3aCTOCYBaHHS I[bOTO METOJY HE CIpHUS€ BHUBEIECHHIO
BUIBHOT'O TeMOTJI001HY 3 HUPKYJIIOI0YOi Tua3mu [6,13].

BukopucTanHs BHCOKOIIOTOKOBUX MEMOpaH ONTUMI3Y€E KPOBOTIK Ta €(hEKTUBHICTD
remMojiializy, 301IbIIYI0UH KIIPEHC OUTBITUX PO3YMHEHUX PEUYOBHH, aje iX MOpPOTOBE
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3HaueHHs 10 - 20 k/la 3anumaerscs paktropom obmexxkeHHs. MemMOpaHU 3 BUCOKUM
MOPOroBUM 3HauYeHHAM (65 kJla) JeMOHCTPYIOTH 3HAYHHMM MOTeHial (GUIbTparii
MI0TJIOOIHY, PU IIbOMY IIBUIKICTh OUHIIIEHHS KPOB1 3pOCTa€ y I’ STh Ta OLIbIIIE pa3iB.
IIpoTre BukOpuCTaHHS MeMOpaH 3 OUIBIIUMH PO3MIpaMH IOp HE IM030aBjIcHE
HEJ0JTIKIB, TOOTO HeOakaHOT BTpaTH O1JIKIB MJIa3MHU, TAKUX K alIbOYMiH (MOJICKYJISIpHA
Maca 67 x/la), 1m0 31aTHe TPU3BECTH JI0 TEMOIMHAMIYHOT HECTAaOUILHOCTI Ta BUMAraTu
3aMIIEeHHS aIbOYMIHY.

OxpeMi JOCHIKEHHS CBIiT4aTh MPO JOIIIBHICTE PAaHHBOTO BUKOPUCTAHHS
HOBITHIX MeMOpaH mia amapartiB «Prismaflexy (AN69 STI150) nns BUBEACHHS
Mioro0iny. Hapasi 11 1mporo 3ampoIlOHOBAHO 3aCTOCYBaHHS HOBHUX aicopOepiB
IUTOKIHIB. HWHI NpOBOAWTHCS TPOCHEKTHBHE PAaHIOMI30BaHE KOHTPOJILOBAHE
JTOCIPKEHHS 3 [Iboro nmuTaHH: [14,15].

besnepepBHa BeHO-BeHO3HA reMOUIBTPaLlisl € 3arajJbHONPUUHATUM JOTOMIXHUM
3aX0J0M JJI1 OUMILEHHSA KPOBOOOITY BIJl BUIBHOTO MiOrI00iHy. [loeqHaHHS pexuMiB
JUCKPETHOT BEHO-BEHO3HOI TremojiaduibTpalii Ta TMOJOBKEHOI BEHO-BEHO3HOT
remoiiaduibTpaniii 37aTHe 3a0€3MEeYUTH 3HUIKEHHS a30TeMii, BMICTY MPOJIYKTIB
pab10Mi0:13y TilepKaiieMii Ta O3HAK MUTOIITUYHOTO cuHApomy [15]. Byno BusiBneHo
7% piBEHb CMEPTHOCTI CEPE]l BXKMBAYIB IICUXOAKTUBHUX MPEMapaTiB 3 pad0MIOJi30M,
MPUYOMY HaWBHUINA YACTOTA CMEPTI MOB'sI3aHA 3 OTPYEHHSIM METAJ0HOM, TPaMajojioM
Ta OeH30/11a3emiHaMu BIAMOBIIHO [5].

KitiHinucTH NoBUHHI NepeAdadaT e YCKIaIHEHHS, KOHTPOJIIOBAaTH pada0oMIOII3,
0COOJIMBO 'y BIJJIJICHHI IHTEHCUBHOI Teparmii, Ta 3alpoBaJKyBaTH BIJMOBIIHI
MPOTOKOJIM JIIKyBaHHsS pabaoMioNi3y Ha paHHIX CTaAisfX KIIHIYHOTO Mepeodiry
3aXBOPIOBAHHS TallieHTa [3].
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OCOBJIUBOCTI AHECTE3II BCTOMATOJIOTIT ¥
B’KUBAUYIB HOXITHUX KOHOIIEJIb

Pomaniora Inna AnartoJiiiBHa,
KaHIUIaT MEAUYHUX HAYK., JIOLCHT,

€xauoB Bacuab BiraaiioBuu,

KaHAUAAT MEAUYHUX HAYK., JOLIEHT

JIHIMPOBCHKUIM JIepKABHUN METUUHUN YHIBEPCUTET,
M. JIHinpo, YkpaiHna

B ychomy cBiTI kaHa0ic 3aiiMae mepiie MiClle B CIHCKY BKMBAaHUX HAPKOTHYHHUX
3aco0iB: 219 MinbHOHIB JIOJeH Ha IJIaHET! BXKUBAIOTh MapUXyaHy, IO CKJIaJae
03bK0 4% AOPOCIIOro HACEIEHHS.

I'octpe mepenomepalriiine BXHUBaHHA KaHAa0ICy TMOB’sA3aHE 13 IOMIPHUM
MIIBUMIEHHSAM PU3HUKY TMEPUOTICPAMIMHNX yCKIAAHEHb Ta CMEPTHOCTI MPH BEIIMKHUX
cTomartosioriyHux BTpydaHHsx [1]. Cepea kaHaOIHOIMIB POCIMHHOTO TOXOKEHHS
(biTokaHab1HOIMIB) € TpU OCHOBHI cnonyku: A9-terparigpokanadinon (TI'K),
kana0i"on (Kb) 1 kanabimion (KbJ[). Kana0ic moTeHIIMHO 3JaTHHI B3a€MOISITH 3
npenaparamu, ki TPaJWLIMHO BUKOPUCTOBYIOTHCS ISl aHEcTe3li, 0 MOXe OyTu
HeOe3MeuyHuM ISl KUTTS. BupimanbHe 3HAaUeHHS Jis1 JIKapChKoi Opuraju MaroTh
oOCTaBMHM, 110 BHUIPABIOBYIOTH BiACTpoueHHs omepamii [2]. B skocti
PO UIAKTUYHOTO 3aX0y MPOMOHYETHCS 3a4EKATH 13 MOYATKOM aHeCTe31i Ta onepartii
JIOKA TOCTpHI BIUIMB KaHabicy He 3MeHmmThCs [3]. [lamienTd 13 cumMrroMamu
rOCTPOro OTPYEHHS KaHA01COM YacCTIIe MalOTh MPOOJIEMH 13 BUXOJIOM 3 HAPKO3Y HIXK
HEHapKo3ajiexkH1 ocoOu. B malieHTiB, siki MarOTh CTEHOKAP/IIF0 B aHAMHE31, BaXKJIMBO
JOCIITUTH (DYHKITIOHAJIbHY 3/aTHICTh Ceplls 1032 HamajgoM CTeHOKapnaii mij dac
B)KMBaHHS KaHaOlcy. Y XBOpPHX 13 MiJIBUILIEHUM PU3UKOM 1IIEMIYHOI XBOPOOH cepus
ICHy€e PpHU3UK pO3BUTKY 1H(MApKTy MiOKapay B Mepuly TOAMHY IMICIs B)XKUBAHHS
KaHaOiCcy, TOMY HaBiTh YpPreHTHI BTPYYaHHsS 3a MOXJIMBOCTI 0a)XaHO BIJKJIACTH
HoOHaMeHIe Ha oAaHy roauHy [l]. CydacHMMM KOHCEHCycaMu MpPOIOHYEThCS
3MEHIIUTHU 03U BXKMBaHHS KaHAOIHOIMIB 3a TWXKJEHb JI0 omepalii 10 MeHi Hix 1,5
r/aenp KypuiabHoro kanabicy, 300 mr/zens omii KBJ[ a6o 20 mr/menn omii TT'K,
BOJIHOYAC 3acTEpIraloyu BiJ BXKMBAHHS 3a JICHb JI0 ONEPATUBHOTO BTPYYaHHS Ta
PEKOMEHIYI0YM OOMEXYBATH CIIOKMBAHHS MPOTATOM 6 JTHIB TICHIS TUIAHOBOI OTepaitii
[3]. 3aranpHUl KOHCEHCYC IOJIATAE B TOMY, MO0 3a4eKaTH IMOHAWMEHIIE 72 TOAuHU
BiJI OCTAaHHBOTO BXMBAHHS KaHA0ICy JI0 CTOMATOJOTIYHOTO JIIKYBaHHS 3 aHECTE31€I0,
100 3MEHIIUTHA WMOBIPHICTH B3aEMOJIIT JiKiB [2,5,6].

Kanabic BUBOAUTHCA 3 OpraHi3my AyXe MOBUIbHO, HOTO MEPIOA HAIMiBPO3Maay B
TKaHWHAX CTAaHOBUTH MpubM3HO 7 A16. KaHabiHoiau 100pe po3uMHSIOTHCS B KUPaX.
[le 00yMOBIIIO€ iX MOBIJIbHE BUBUIBHEHHS 10 KPOBOTOKY, JI0 TOT'O %K OJHOpPA30Ba /1032
IIJIKOM He BUBOAUTHCS poTsiroM 30 11i0. Ile o3Hayvae TUIbKHU Te, 110 KyMYJISITUBHA 1032
KaHaO1HOIIB BHACIIJIOK YTPUMAaHHS BI1J BXXMBAHHS MOXE JICIIO0 3MEHIIUTHUCS, aje
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npo0iieMa 3aTUIINTBCSA, HaBITh SKIIO HE OpaTh J0 yBaru MOKJIHMBICTH PO3BUTKY
cuHapomy  BigMiHM. CydacHi  peKoMeHJallli  MUKIUCHUIUIIHAPHOI — MeEpexi
«Ilepuonepariiinuii OUTb Ta B3aJEXKHICTE» TNepeAdadaroTh B KaHaOIC-3aJIeKHUX
NaIll€HTIB, y SKHUX OIepallis IUIAHYe€TbCS MEHII HiX uepe3 1 1100y, BIJICYTHICTH
0oOMeXKeHb MOro BXXKMBAHHS Yepe3 PU3UK CUHAPOMY BIIMIHU Ta MOCUJICHHS TPUBOTHU
a6o 6o [3,5].

Kanabic-3asiexxHi 0co0M BXOJSITh 10 TPYITH PU3UKY PO3BUTKY TPOMOO3Y TIIMOOKHUX
BEH, TPOMOOEMOOIYHUX YCKIAAHEHb, 1HCYJBTIB, 1H()APKTY MioKapay Ta 3pOCTaHHS
MepHUoTepaIlifHoi cMepTHOCTI. MapuxyaHa MOXKe MaTH W aHTUTEMOCTaTHYHY IIIO.
BoxuBaHHS KaHA0iCy mapalieIbHO 3 HENPSAMHUMHU aHTUKOAryIsSsHTaMH (BaphapuHOM) Ta
iHri0iTOpamMu  arperamii ~ TpoMOOHmMTIB  (KIOHigOTpeiaeM)  MPH3BOJUTH  JO
HaJITeparieBTUYHOTO 3pOCTaHHs MiKHapoaHoro BigHomeHHs (MHB) Ta Baxkux
kpoBoteu [1,2,7], ToMy mpu3HAYeHHsS LMX MpernapariB Mepeja olepaliero Tpeda
MPUIUHUTH, a NPOPIUIAKTUKY TPOMOOEMOOTIYHUX YCKIATHEHD JAOUIIBHO MPOBOAUTH
MPSIMUMU aHTUKOATYJITHTAMH 111 PETEIbHUM KOHTpoJieM koarynorpamu Ta MHB [1].

Bupaxxeny Taxikap[ir0 4epe3 BXKUBaHHA MapUXyaHH Tepel OMNEepalic€ro Ciij
KOHTPOJIIOBaTH  f-agpeHoOsokaTtopamMu  (J1aberanosioM, MPOIMpPaHoJoJIoM  abo
ecmosionioMm). KanaOiHOimM 3/1aTHI MOCWIIIOBATH CENATHUBHY [it0 mperapaTiB [§].
[ToximHi KOHOIENb BUKJIMKAIOTH BIUYTTS CIIOKOIO, po3ciabiieHHsa Ta endopii, ane
MOK€E CIIPUYMHUTHCS W MPOTUIICKHA PEAKIlisl Y BUTJISIII HEKOHTPOJIbOBAHOI TPUBOTH,
110 3/aTHA MMepeiTy B maHiuHy aTaky [3]. Koau kaHabic MoeaHy€eThCs 3 CeJaTUBHUMU
npemnapataMu (CHOIIMHUMH a00 O€H30/1a3emiHaMu), CIOCTEPITa€ThCs MiABUIICHUM
piBeHb ceparii. [Ipu ogHouacHomy npuiiomi 31 ctumynaropamu HHC (amderaminom
a00 KOKaiHOM) MOXJIMBE MOCHJICHHS CUMIIATOMUMETHMYHOI Jii UUX Npenaparis.
banakyuyicTb, TPUBOXKHICTH Ta TPAH3UTOPHI IICUXOTHYHI €MI30AH MOKHA
KOHTPOJIIOBATH 3a IOMOMOTO0 O€H30/11a3eMniHIB a00 aHTUIICUXOTUYHHX 3ac00iB [9].

[Ipy kaHaOIHOIAHOMY CITSIHIHHI TIJT Yac CTOMATOJIOTIYHUX MPOUEIYP
CIIOCTEPITAEThCSA PI3Ke IMMapajoKCAIbHE BHUIIJICHHS CIWHH, OCOOJMBO KOIHM SK
3arajJbHUN aHECTETUK BUKOPUCTOBYETHCS mporodoin [10]. BBenenus atporminy ajis
npemMeauKalii y BKUBa4diB KaHa0IlCy MOXE CIHPUYMHUTH BUPAKEHY TaxiKapiilo Ta
napajokcaibHe 30ymkeHHs [8,9]. B maiieHTiB 13 rTOCTpUM BXKMBAaHHIM MapUXyaHH B
aHaMHe31 CJiJ JOTPUMYyBaTUCA OCOOJMBOI 00EpPEkKHOCTI TPH 3aCTOCYyBaHHI
IHTpaoIepaiiHiX CUMIATOMIMETHKIB Ta [-OJOKaTOpiB 4epe3 IMOTEHIIIHHE
MPUTHIYEHHS LUTOXpoMy P450. IlauieHTH TOBMHHI TepeOyBaTH IMiJi PETEIbHUM
IHTpaornepaiiHiM MOHITOPUHIOM IIOAO O3HaK HECTaOUTbHOCTI TeMOJAMHAMIKH,
iH(papkTy Miokapy abo 1HCYIbTY [1].

VY BUnaaKy BXKUBaHHS 3L MEHII HiX 3a 00y 70 omnepariii J0IIJI5HO PO3TIIsIaTH
TaKOro MaIi€HTa K XBOPOTO 13 TOBHUM HUTYHKOM [3,9]. Cio’kuBau1 MapuxyaHH TaKOX
MOXYTh CTPKJATH B cuHapomy rinepemesii [11]. IIpotubmtoBoTHA Tepamis B HUX
3a3BUYail  Majoe(eKTHBHA, Xoua MOBLAOMJISUIOCS TPO  YCIIIIHE JIIKYBaHHSA
OytupodeHonamu (rajonepuaoaom adbo apornepumoniom) [3].

CnoxuBaHHS KaHAOICYy MOB’s3aHE 3 HEBIAMOBIIHOIO TITI€HOK MOPOXHUHU POTa,
KapieCOM, KCEPOCTOMIEIO Ta MapOIOHTO30M, II0 MOYKE MaTH HETaTHBHI HACTIAKH JJIS
nuxanbHux nuisixiB. [lepex iHTyOariero Tpaxei cCIiji MPOBECTH OINHKY PH3HKY,

179



MEDICINE
INTEGRATION OF SCIENCE AND EDUCATION: EXPERIENCE, REALITIES, AND
PERSPECTIVES

30CEpeIUBIIN yBary Ha WMOBIPHOMY HaOpsIli TKAaHUH Ta MOTEHLIWHO MiJABUILEHOMY
OTIOp1 HWKHIX AuXalbHUX NULIXiB [11]. Tpeba OyTu TrOTOBHM JI0 BaXKKOi 1HTYyOAIlii
Tpaxei BHACIIIOK T1IEPPEeaKTUBHOCTI, IpUTallii, TiepcaiiBailii, FocTporo HaOpsAKy Ta
obctpykmii  auxanpHux —moiixiB - [1,8,9,11].  IlpeokcureHariss  MpOBOIUTHCS
000B’s13K0BO. J[OIITFHO PO3TISHYTH MOKJIMBICTH BBEJICHHS JieKcameTazoHy [8] Ta
JOJTaHHS JI0 CaIb0yTaMOJTy METHIINPEIHI30JI0HY B TAIIEHTIB 13 YaCTKOBO OOOPOTHOIO
OOCTpYKIIi€l0  AUXAJIbHUX NUIAXIB 13 METOK  3MEHIICHHS  peduieKTopHOI
OpOHXOKOHCTPUKIIII mpu iHTYOarii Tpaxei [1].

['imotepMis Ta ApWKAHHS JOCUTH YaCTO CIIOCTEPITAIOTHCS B CIIOKUBAUIB KaHAOICY
micist mpoOyHKEHHsI BiJl HAPKO3HOTO CHY. Taki MaIi€eHTy 31e01IbIIOr0 HATIIIE MAlOTh
HIDKYHMI PIBEHB TIFOKO3HW KPOBIi, HIXK HeHapKo3anexH1 ocoou [12]. 36impmenns UCC,
TiIoKceMis, JucOagaHC JOCTaBKH Ta CIIOKMBAHHS KMCHIO, 1IIIEMIsI MIOKap1y Ta aIly/103
€ no0pe BiAoMUMH MaTo(1310J0TTYHUMH HACIIAKAMHU TPEeMTiHHS. 30ir uX 0O0CTaBUH
MO>K€E MPU3BECTH 10 PO3BUTKY TIMOMTIKEMIYHOI KOMH. 3all001XKHUM Ta JIKyBaJIbHUM
3aX0JI0M MOXE CIIyTYBaTH NMPU3HAUYCHHS cr0a30Hy a00 pUMOHA0aHTY.

VY cnoxuBauiB KaHa0iCy 3HUKEHE CIIbO30YTBOPEHHS, CIOCTEPITalOThCs 1H EKIIIS
KOH IOHKTUBU Ta 3HI)KEHHS BHYTPIIIHBOOYHOTO THUCKY, IO B CYKYIHOCTI CIpHUSE
nigcuxanHio porieku [9,11]. Ilpu 3aransHOMY 3HEOOJIEHH] B 1€l KATEropii MaIll€HTIB
JOIIJIBHO TOKpUBATH 04l 3BOJIOKEHUMH 0,9% po3urMHOM HATPIIO  XJIOPUIY
0aBOBHSHUMHU cepBeTKaMH. CIIJIBHUM MEXaHI3MOM JIii JIJIs 3arajJbHUX aHECTETHKIB 1
kaHaO1HOIMIB € Moxyusiss [TAMK, orxe, MoxkHa ouiKyBaTu iX (hapMakKoJIOT14yHOT
B3aeMojii. [HTpaomepalliiine JIKyBaHHS KypIliB MapuXyaHH YCKJIQJIHIOEThCS
B32€EMO/IIE€I0 KaHA0ICy 13 3araJIbHUMHM aHECTETHUKAaMU, TOMY HEOOX1JIHHM MOHITOPUHT
rMOMHU  aHecTe3li 3 NPUYMHM PU3UKY 1HTpaolnepamiiHol TreMOJAMHAMIYHOI
HecTabubHOCTI [11]. HallO11b1I KITHIYHO 3HAYYIIMMHU € aIUTUBHI (PapMaKoIMHAMIYHI
B32€MO/IIi IPU OJJHOYACHOMY 3aCTOCYBaHH1 KaHa0ICy Ta 1HIIMX areHTIB 13 MOAI0OHUMHU
edexkramu [2]. ITpu nmnaHyBaHHI aHecTe3li CliJi BPaXOBYBATH T'OCTPY 1HTOKCHKAIIIIO
kaHabicoM Ta WOro XpOHIYHE BKUBAHHA, OCKUIbKM TaIlleHTaM 13 TOCTpUM
HApKOTUYHHUM CIT’SIHIHHSAM MOXXYTh 3HAQJIOOMTHCS MEHII 03U TMpenapariB s
aHecTesii, ajge BUXiJ 3 HapKo3y OyJe 3HAYHO TPUBAMIIIMM, HIK I03a TOCTPOIO
IHTOKCHKaIji€exo [3].

Jlnst aHecTe310JI0TIYHOTO 3a0e3MeUeHHs TEPMIHOBUX ONEPATUBHUX BTPYYaHb B
TMAIEHTIB 3 TOCTPOIO KaHAOIHOTTHOIO 1THTOKCHKAIIIEI0 PEKOMEH Ty EThCS BUKOPUCTAHHS
MYJIBTUMOJIAJILHOTO MIAXO0AY 10 TMepuomneparifHoro 3HEOOJEHHS 13 3aly4eHHSIM
aneraminogeny ta HII3IT ado cnemudiynoro iuridoitopa L[OI'-2 y noegHanHi 13
MICIIEBOIO 200 PErioHapHOI0 TEXHIKOK 3HEOOJIFOBAHHS, SKIIO 11€ MOXJIMBO B JIaHIM
cutyarlii. KanHabiHOIAM MOTEHIIIOIOTH 1110 1IEJICKOKCHOY Ta BIUIMBAIOTh HA METa00I13M
aneraminodeny [3], omMcaHO KiIbKa BHUNAAKIB YPaKEHHS TMEYIHKKM TpH iX
OJIHOYACHOMY TpUBaJIOMY BxkuBaHHI [11].

B marieHTiB 3 peryaspHUM CIOXKHBaHHSM KaHaOICy mepeBara HaJIa€ThCs
perioHapauM  MmeTomaMm  aHecredii.  CTroMarojoriuHe  JIKyBaHHS B HHX
CYIIPOBOJIKYETHCS TPUBOKHHUM CTaHOM, TUC(OpPIEI0 Ta MapaHOEr0, SKI OB’ s3aHl 13
CIIOTBOPEHUM BIMUYTTSIM CHOPUUHSTTS, Mas4HEI CTOCYHKY Ta I1JBUIICHOIO
CEHCOPHOIO CcripuiHATINBICTIO [3]. [lomaBaHHS aApeHaliHy 10 PO3YHMHY MICIIEBOTO
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AQHECTETUKAa B TAKHWX IAIIEHTIB MPOTUIIOKA3aHE, OCKIIBKH II€ MOXXE CHPHUYNHUTH
BUpaxeHy Taxikapairo [3,8]. Ha ¢dapmakoaunaMiky Ta KiipeHC OymiBakainy/
pomiBaKaiHy BIUIMBA€ aKTHUBHICTH (PEPMEHTIB IUTOXpoMy P450, sika 3aJIe)KUTh BiJl
MoJpa3HEHHs] KaHaOIHOIAHMX penenTopiB [7], BIUIMB KaHaOicy Ha 130()epMEHT
uroxpomy P450 344 (CYP3A4) merabomi3ye JiJ0KaiH, 110 BUMarae BiAMOBIIHOT
KOPEKIIii J03H.

Kinbka gociipkeHb TOBIIOMIISIOTH PO MOCUJICHHS €(DEKTIB IHTaIAIIMHIX areHTIB
Ha TBAapMHHUX MOJCISX IICIS BBEACHHSA CHHTCTHYHHX KaHaOiHOimiB [11].
ExcriepuMeHTanbHl JOCHIHKEHHS JOBEIM 3HIDKCHHS MIHIMAIbHOI allbBEOJISIPHOI
kounenTpaiiii (MAK) ramorany Ha 58%, a ceBodaypany — Ha 26% 1pH IorepeIHboMY
BBeaeHHI 2 mr/kr TI'K. [ame gocmimkeras mpoaeMoHCcTpyBaio 3HmwkeHHss MAK mis
ceBo(IypaHy 3a YMOBH BHYTPIIIHHOYEPEBHOTO BBEIICHHS JIAOOPATOPHUM TBapHHAM
Mop(piHny B 1031 5 MI/Kr ogHouyacHO 3 kaHaOiHoimamu. Beaenus TI'K go nuryHky B
1031 10 mr/kr macu Tuta 3Ha4HO 3HIKYe MAK ceBoirypaHy B TBapuH, sIKI paHille He
oTpuMyBaiu KaHaOiHOIAIB [11]. ToOTO BUHMKAE OB’ A3aHa 31 CIIOKUBAHHSAM KaHa0iCcy
BHCOKAa TOJICPAHTHICTh 1O IHTAISIIHNHUX aHECTETUKIB, TaKUX SK 130¢uypaH 1
ceBodpaypan [1,13]. Cepenniii 3aranbHuii 00’eM ceBodiIypaHy, HAJaHOTO IIiJ 4Yac
CTOMATOJIOTIYHUX Orlepalliii, OyB 3HAYHO BUIIMM Y TPYIll MalI€HTIB, SKa BXXWBAJIU
kanabic (37,4 mn npotu 25 mi, p = 0,023) [13]. Bigomo, 1o geski npemnapatu st
anecresii (mpomodoi, omioiau, 6eH30/11a3eMiHy, JIJI0KaiH Ta KeTaMiH) TaKOX 3J1aTHI
BmumBatdk Ha MAK ceBoduiypaHy, TOMy KIIHIIMCTaM HEOOXIJHO BiAMOBIIHO
KOpUTYyBaTh Moro mJo3y Jisl 3arajibHOi aHecTe3ii. ['ocTpe BXMBaHHS KaHaOicy
MIJBUILYE BIUIMB JIKIB, SIKI NPUTHIYYIOTh CEpPLEBY [ISUIbHICTb, a 301IbILIECHHS
KOHIICHTpAIlli CHJIBHOMIIOYUX I1HTAISIIMHUX aHECTETUKIB MOXXE MPU3BECTH [0
BUPAXEHOT0 MPUTHIYEHHS MIOKapAy MiJl Yac 3arajbHOi aHecTesii [8,9].

Icnye edexr anrtaronizMmy Mik TI'K Ta mnpomnodosom BHaciaigok Oy0kaau
KaHaOlHOigHUX peuentopiB. Ockinbku 1uToxpom P-450 2B6 (CYP450-2B6) €
OCHOBHHMM IIUISIXOM  TiJIPOKCUJIFOBAHHSI/ OKHUCHEHHS TMpornodoiy, IMiJBHIIECHA
mob6m3aiis CYP450-2B6 micisi TpUBaJIOTO BXKUBaHHA KaHA01Cy 3/1aTHA MTPU3BECTH 10
OutbIl mBHAKOTO Karabomizmy mpomodony [10], TomMy 30uIbIIyeEThCS HOTO 1032
IHAYKIT as 3a0e3nmedeHHsT CTOMATOJIOTIYHMUX Mporenyp, 1HTyOamii Tpaxei Torno
[1,3,7,14]. Pe3ynpTaTl CydacHUX JOCIHIJKEHb MOKa3ajH, 10 BKUBAHHA MapUXyaHU
motHO mepen mporeayporo Bumaramo Ha 200% Oumemoi go3u  mporodony:
pPaHIOMI30BaH1 KJIIHIYHI JOCIIPKEHHS BKa3yIOTh Ha 3POCTaHHS 703U Mponodory 10
5,0 mpotu 3,2 mr/kr (p <0,025) a6o g0 314,0 = 109,3 nmpotu 263,2 + 69,5 mr (p <0,04)
MOPIBHSHO 3 HEBKUBaYaMu KaHa01Cy Mpu NMOMMPEHUX BTpydaHHsix [3,7]. JlabopaTopHi
TBapWHU, SIKI OJHOYACHO OTPUMYBalKM KaHabOic 1 mpornodosd, MpoAEMOHCTPYBAIU
J0303JICKHY aHTaroHictTuuHy B3aemojiro Mixk TI'K 1 mponodosom Ta momiTHO
MO/IOBKEHUN Yac BIJHOBJICHHS Micis aHecte3li (OUIbll HIX y 4 pa3u JoBUIE, HIXK 3
nponogosioMm okpemo) [10]. Bucoki mo3u nporodoiy 1moB’s3aHi 3 YCKIaJHSHHSIMH 3
00Ky CeplieBO-CyIMHHOI CHCTEMH Ta OpraHiB IUXaHHS, 3 apTeplaIbHOIO TIMOTEH3IEI0,
Opanukap/i€ro, MPUTHIYCHHSM TUXaHHS Ta OiroBaHHM [15]. 3pocTaHHs ceaTUBHUX
7103 Tpornodory MoB’s3aHe 31 30UTBIICHHSIM BMICTY B MO3KY (PEpMEHTY aHaHIaMiTy
(KOHKYpEeHTHOTO 1HTiIOITOpa TiApoJia3u amiay >KHPHOI KHCIOTH), SKAW pyHHYE

181



MEDICINE
INTEGRATION OF SCIENCE AND EDUCATION: EXPERIENCE, REALITIES, AND
PERSPECTIVES

eHgokaHabiHoinu. [HayKOoBaHe TporodooM 301IbIIIEHHS KOHIICHTpAIlll aHaHIaMiTy
OyJIo TMOB’s3aHE 3 BAXKOK TIMOTEH31€I0 IMJI HApKO30M Yepe3 MPUTHIYCHHS
CHUMITATUYHOI BIJIMOBIAI, OMOCEPEAKOBAHOI 3MIIIEHUM PELENnTOpOM KaHaOlHOiTy-1
(CBI-R) 1 Banuoigaum peuentopoM 1 tumy. Ll B3aemois MOXe MOSICHUTH OAUH 3
MeXaH13MIB CIIPUYMHEHOI ITpornodosioM TinoTeH31i. Bucoki qo3u npomnodoiry Ha Tii il
KaHaO1HOIAIB CTHUMYJIIOIOTh MPOAYKIIIO CIWHHM, 0 OTPUMAJIO Ha3By «KaHabic-
1HIyKOBaHOI TimepcaiiBaiii MpH 3acTOCyBaHHI NIporodoiy», sSKa 3aJeKUTh Bl
IHAUBITyIBHOTO METa0OIIYHOrO TeHOTUIly/ (eHOTUITy, YacTOTH BKUBAHHS,
KOHKPETHOTO TMOX1JHOTO KaHa0iCy Ta 4acy 3 MOMEHTY OCTaHHBOTO BXKMBAHHS 3LILIS
[37,10]. EkciepuMeHTaIIbHI Ta KIIHIYHI JOCTIHKEHHS ITOBIIOMIISIOTH IIPO aIUTHBHUN
edhexr TT'K, K/Ib ta 6apbitypaTiB, raJilbMyBaHHS MeTa0O0Ii3My Ta IPOJIOHTAIIIO JIii
OapoiTypatiB [1,3,11]. IcHye moBigoMIIEHHS TIPO J10303ajIeXKHy aito anTtaronicta TT'K
Ha CHOMIMHUN e(deKT HaTpilo TiomeHTany. JlocmiKeHHs, SKi OIIHIOITH PHU3HK
B3a€eMo/Ili KaHaOicy 3 omiataMu, 3ocepemxkeri B ocHoBHoMY Ha TT'K ta K/Ib. Tomy
MOTEHIIINHUN PU3UK OUIBIIOCTI IHIIWX KaHAOIHOIMIB HeBigoMuil. CHHEPri3M MiX
KaHaOlHOIJaMU Ta ONioigaMH OOYMOBJICHHUN THM, IO AHTHHOIMILECNITHBHI €(PEKTH
MOP(QiHY OTIOCEPEAKOBYIOTHCA {-OMIOTTHUMU PEIENTOPAMU Ta MOXKYTh OYTH MTOCUIICHI
aKTHBAIll€l0 - Ta A-0OmMioiTHUX perenTopiB. Pementopu omioigiB 1 KaHaOIHOIIIB
3B’SI3YIOTHCSI 3 AHAJOTIYHUMHU BHYTPIIIHbOKIITUHHUMH CUTHAIBHUMHU MEXaHi3MaMU
yepe3 G-01JIKH, 110 MPU3BOIUTH 10 3HUKEHHS npoaykiii tAM®, a cengaTuBHuM edexT
MOXe TocuiItoBaTuCs [2]. Xo4a maiieHTy, Kl BiI4yBalOTh O1Jib, MOBIAOMIISIIOTH PO
CUJIBHIIY aHAJIre31l0 MPU 3aCTOCYBaHHI KaHaOiCy 3 OmioigaMu, >KOAHE IuIanebo-
KOHTPOJIbOBAHE JOCTIIKCHHS HE JOBEJIO IMOCHJICHHS MPSIMOTO BIUIUBY OINIOITIB Y
MO€IHAaHHI 3 KaHaOlcoM Ha moaei. Beynepeu nymui, mo B [IHC excnipecyerbes nuiiie
kaHaO1HOigHUI peuentop CBI, pe3ylbTaTh Cy4yaCHUX JTOCIHIJKEHb CBIIYATh MPO TE,
1o peuentopu CB2 Ttakox ekcrnpecytoThes B [IHC, ane B 0OMexeHUX TUISHKAX Ta B
3HAYHO HWX4iil Mipi. OO0uaBa perenTopu OepyTh ydacTb y KOHTpoiai Oomro. Ciin
3a3HAQYUTH, IO €HAOINeHH1 KaHaOlHOIgH1 Jdiraggd, TOOTO aHaHmaMig 1 2-
apaxiJOHOUITIIIEPUH, TAKOXK 3aTy4atoThes 0 npoiiecy. Jlitoun uepes 11i CXeMHu, BOHH
MOKYTb BIUTMBATH OJHMH Ha OJHOTO 1 3MeHIyBaTu Outk. Byso omucano, 1o aroHictu
KaHaO1HOIIIB TAKOXK MOXKYTh CTUMYJIFOBATH €KCIIPECIIO T€HIB MOTIEPETHUKIB OIi0i/IiB
Ta BUBUIbHEHHS eHJIOpdiHIB. Moaysiis nepeaadl omoiaiB MOIYIIIOE ekl eheKTH
YaCTKOBOTO aroHicta kanabiHoiguux perentopiB CB/ 1 CB2 TI'K Ha HOUUMIEMIIifO.
AHTaroHicT KaHaOlHOIJlIB MPUTHIYYIOTH 3[aTHICTb MOpP(]IHY 3MEHIIyBaTh O1Jb
[16,17]. Kb/I cunbaime Hixk TT'K 31aTeH nigBuiiyBaT 3He00I0I09NH €EeKT KOJIeiHY,
MOp(QiHy, TIAPOKOJOHY, METAJOHY Ta Tpamaaony [2]. EkcnepumeHTH Ha TBapuHaXx
JEMOHCTPYIOTh aIUTUBHUI NTPOJIOHroBaHui eekT roctporo BBy TI'K Ta keraminy
[11]. KeTaMiH iHAYKYy€ ¥ €HIOT€HHE BUBLJIbHEHHS KaHAOIHOIIB, 1110 MOKE YaCTKOBO
MOSICHUTH MOTO aHTUHOIMIENTUBHY Ait0. IlcuxomoropHi OiuHI eexTu KeTamiHy
nocwmiototbest mipu BBeAeHHI KBJl [7]. Cning yHukatu Taxikapiaii B TAIll€HTIB 13
rOCTPUM BXKMBAHHSIM MapuXyaHd B aHaMmHe3l, a KeTamiH 31areH migsuiryBatu YCC
[8,9]. T'ocTpuit mpuitom kaHaOIiCy MPU3BOAMTHL 0 COHJMBOCTI, 3allaMOPOYCHHS Ta
THMYACOBOTO MOPYIIEHHS MEPIENTUBHUX Ta CEHCOPHUX (yHKIIIH. MapuxyaHa Moxe
aIUTUBHO TIOCWUJIIOBATH Ta TMPOJIOHTYBATU CEJATUBHUN Ta JCTPECUBHUN eQeKT
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oenzomiazeminiB  [2,3]. Xowa 1e He OylI0 JOCHIIKEHO KIIHIYHO, MOYKJIUBI
CHHEPIreTUYH1 3He00MI0BANIbHI epekTr Mixk cuHTeTHYHNM TI'K 1 1exkcMeneToMiTnHOM,
K1 OyJIM IPOJIEMOHCTPOBAaH1 Ha TBapUHHIN Mozeni [7]. L1 qociiKeHHs ToKa3aliu, 110
cunrernyHa noxigHa TI'K (CP535,940) mae anuTuBHY a00 CHHEPTeTUYHY 3HEOO0JII0I0UY
JiI0 TPU BBEJEHHI IMapajiebHO 3 JSKCMEACTOMITUHOM B 3aJIEKHOCTI BIJ
BUKOPUCTAHOTO HOUMUIENTUBHOTO CTUMYTY. KIiHIYHO cHocTepirajaucs CyMmapHi
edexTr Mk KaHabicoM, (heHOTIa3MHAMU Ta TaJIoNepuI0JIoM [3].

JlocmikeHHsT Ha  TBApUHHUX  MOJENSAX Ta  KIIHIYHI  CIIOCTEPEKCHHS
MPOJICMOHCTPYBAJIM  MPOJIOHTAIif0 Aii  anmb(akcoJIOHy Ta TMPONAHIAUAY TpHU
nonepenuboMmy BBeneHHi TI'K [11]. AxtuBartis CB-penentopiB NPU3BOIUTH [0
inriysanns norenmiansanexaux Ca’" kaHaiB, M0 CIPHAE ATUTUBHOMY €(PEKTY MixK
TI'K ta rabanentunom [7]. Kanabinoinni perientopu CBIR po3taiioBaHi B HEPBOBO-
M’30BOMY 3’€1HaHHi. [Ipu nepegonepaiiitHoMy B)KUBaHHI MapuXyaHU B1JIOYBA€THCS
MOCUJICHE BUBUILHEHHS alleTUWIXOJIIHY Ta 301IbIIIEHHS TOCTCUHAIITUYHOTO MOTEHIIATY
Jii, XOo4a KIIIHIYHE 3HAYEHHS MIOPENaKCAHTIB 1 MHUTAHHS MPO CKOPOUEHHS dYacy
M’s130BO1 OJIOKau B CIIOKHBaYiB KaHAOICy HeoCcTaTHRO BUBYeHE [1,7]. He 3’scoBano
YM TIOB’si3aHE BXKUBAHHS KaHAOIHOIIB 13 PO3BUTKOM 3JIOSKICHOI TinmepTepmii, aie ix
BHYTPIIIHS 2-aKTUBHICTh HE BHUKJIIOYAE Takoi MOXJIMBOCTI. [laHkypoHito, M0
BiinBae Ha YCC, ciiji yHUKaTH B MAI€HTIB 13 TOCTPUM BXXHBAHHSM KaHaOicy B
anamuesi [3,9]. Y noniiiHOMy paHAOMiI30BaHOMY KOHTPOJIHOBAHOMY JTOCIIJIXKEHHI
CIIOKUBaHHS KaHAaO1HOII1B IIepe/T OIeparli€lo BU3HAYEHO 301IbIIICHHS M1 Yac aHecTe31i
CepeIHhOTO 1HTpaomepaliifHoro BIS. BpaxoByroun 1€, CIOXKHBaHHS KaHAOIHOiMIB
niBuInye akTuBHICTh EET, mo poOuth BIS mMeHI HaAiiHUM CIOCOOOM BU3HAYCHHS
ribunn  aHecre3ii [11]. Ilpm KOHTpodl 3a MOHITOPUHIOM aHECTE310JI0TTYHOI
JIOTIOMOTU CEepe/IH1 3HaUYeHHS BIS Oynu BUIIMMM TiJ] 4YaCc aHECTe31i B MAIll€HTIB, 5Kl
OTPUMYBaJM BHUCOKI 03U KaHaOicy. IIpore Buii 3HadeHHs BIS MoxyTb OyTH
HaciaiAKoM crpuunHeHux kaHaOicom 3MiH EEI, a He BigoOpakeHHSM TIHOWHU
anectesii. OTKe y marieHTIB 13 TOCTPOIO IHTOKCHKAIII€10 KaHa01COM BUKOPUCTAHHS BIS
MOXe OyTH HETOUYHHM [7].

XPpOHIYHUN BIUIMB KaHAOIHOIIIB 1M03a CTAHOM T'OCTPOi 1HTOKCHKAIlIl MPU3BOIUTH
710 3MEHIIIEHHS PETYJIAIIl PelenTopiB, MO0 OOYMOBIIOE OUIBIIY TOJEPAHTHICTH JO
aHecTe31i KOJK Tepe]l BTpPYUYaHHSIM TalllEHTH YTPUMYIOThCS BiJl BXKMBaHHS 31114 [3].
Crni 3a3HaYUTH, 110 CHOXKMBayl KaHAOIHOIAIB y OLIBIIOCTI BUIAJKIB HE 3HAWOMI 3
iH(dopMali€eo npo iX BIUIMB Ha Mepedir aHecTesli Ta NPHUXOBYIOTh CBOI OCOOJHUBI
MoTpeodH, 110 3MYIIY€E aHECTE310JI0TIB «IIpalfoBaTu B TemMpsaBi» [11]. Bimomo kijbka
KJIIHIYHUX BUMNAJKIB, KOJIM TIALIIEHTH, K1 TOTPpeOyBaJIM BUCOKHUX 103 TIpErapatiB s
aHecTe3li, 3roJl0M 313HAaBAINCS Y BXKUBaHHI KaHabicy [5].

He3Baxaroun Ha 3araJlbHOBH3HAaHy JYMKY CTOMATOJIOTIYHOI CHiJIBHOTH, IO
MAII€HTIB, SIKI BXXUBAJIM KaHa0lC B aHAMHE31, Bakue 3HEOOJIUTH, y JITepaTypi JOCUTH
Majio JIOCHTIKEeHb, AKI MIATBEPDKYIOTH 1€ siBuile. He Oylio BUSABIEHO 1CTOTHUX
BIIMIHHOCTEH 070 €(hEeKTUBHOCTI MICIIEBOI aHecTe3ii, moyaTtky abo TpHUBajoCTi il
MDK XPOHIYHMMH CIIO)KMBAa4aMU MapuUXyaHH Ta HEHApKO3aJIe)KHUMH OCOOaMH.
3aranom 88% TuX, XTO paHillie HE MAIUB Mapuxyany, i 61% Tux, XTo BXKUBaB, OyJIn
YCHIIIHO aHECTe30BaHl; OJHAK ISl Pi3HULS He OyJia CTaTUCTUYHO 3HAUYIIOK ( p =
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0,073). CroctepiraBcsi MOBUIBHIIINI OYAaTOK Ta MEHILA TPUBATICTH SIK CEHCOPHOTO,
TaKk 1 MOTOPHOTO OJIOKIB y 3aJie)KHUX TMAalll€HTIB, 3 MOTPeO0I0 30UIbLICHHS /03
AHECTETUKIB Ta aHAJBI€TUKIB y TMOPIBHSAHHI 3 MallleHTaMu 0e3 3ajiexxHocTi. JKonaHe
JOCJTIIDKCHHS He BUBYAJIO BIUIMB KaHA01HOT/I1B Ha €PEKTUBHICTh PET1OHAPHOI aHecTe311
[11].

ExcniepuMeHTanbH1 JOCIIIKEHHS HA TBAPUHHUX MOJIETISIX Ta B KJIHIYHUX YMOBaxX
BU3HAYMWJIM MEPEXPECHY TOJEPAHTHICTH A0 OmioiAiB, OapOiTyparis, okpemux HII3II,
OenzomiasemniniB Ta ¢eHoTiasuHIB [8]. bararoBekTopHE AOCTITKEHHS BH3HAYIIO B
KaHa0iC-3aJICKHUX OCI0 1032 TOCTPOI0 I1HTOKCHKAINIEID IMiJIBHINCHY TMOTpeOy B
30UIBIIeHH] 103 MOpdiHy Ta mpomodoiy. byna Bu3HavueHa CTaTHCTHYHO 3HAYYIIA
pi3HMIS B 3 THmax cegamii (migaszomamy, ¢eHTaHUTy Ta mpornodoiy), '
BUKOPUCTOBYBAJIMCS Yy CIHOXXKHMBayiB KaHAOICy TMOPIBHAHO 3 HEHAPKO3AJICHKHUMHU
ocobamu. Kanabic-3ajexH1 MalieHTH JEMOHCTPYIOTh OLIbII BapiaOelibHy peakililo Ha
THIYKIIO TPOTO(oJIOoM: iM MOXKYTh 3HaIOOUTUCS O1IBII BUCOKI JO3U JJISI TOCATHEHHS
K 3HEYYJICHHS, TaK 1 aJeKBaTHOI peJiakcallii mIeJeny Ta MPUTHIYEHHS pedIIeKciB
nuxanbHuX HUIIxiB. Ocobam, siki BXKMBAIOTh KaHAOIC IOJIHS, MOTPIOHA OlIbIa J103a
npornodoy, HiXK TUM, XTO BXKUBAE 317UIsI pa3 Ha TIKJIEHb a00 momicsis [18]. €nune
JOCIIJKEHHS HE BHU3HAYMJIO CTAaTUCTUYHO JOCTOBIPHUX BIJIMIHHOCTEH Yy J03aX
¢denTaniny, mponodoily Ta KeTaMiHy B TpyIi KaHa0iCy 1M03a TOCTPOI0 IHTOKCHUKAIIEIO
B MTOPIBHSIHHI 3 KOHTPOJIBHOIO Tpymoro [19].

MixnapoaHa excrieptHa rpyna (202 1) BBaxkae, 1110 BXKUBaHHS KaHA01Cy MaIll€HTOM
B IEpUONEpaIIMHUI MEepioJl HE € MPOTUIIOKA3aHHSIM JI0 BUKOPUCTAHHS KeTaminy [3].
Ane noOlyHl ICMXOCOMAaTUYHI/ BEreTaTUBHI peaklii Ha KaHaOiC MOXYTh 3aBa)KaTu
MICSONEPALIITHOMY BIJIHOBJIEHHIO [8].

Jns cBigomoi cepamii Mg 4Yac CTOMATOJIOTIYHHMX MPOLEAYp CHOKHBadyaMm
MapuxyaHnu notpioHo Ha 20% Oinble Migazonamy Ta Ha 14% Ouiblie heHTaHlty, HixX
JUIsl THUX, XTO He BxkuBae 3unisg [3,7]. 3a pe3yiapTaTaMy IHIIOTO KJIIHIYHOIO
CIIOCTEPEKEHHS rpylia MapuXyaHd BUMaraia miaBuineHux 103 gpenraniny (0,6 mpotu
0,4 mxr/kr, p < 0,025) npu OAHOTUITHUX BTPYUYAHHSX.

TI'K BuCHaXxye 3amacu aleTHWIXOJIHY Ta CIPUYUHSIE aHTUXOJIIHEPTTYHUN €(EKT.
Ile mpu3BOAUTH O MPOJIOHTYBAHHS Ta TMOTEHIIIOBAHHS i aHTHAETIOISAPU3YIOUNX
MIOpEJIaKCaHTIB. ATpakypiyM y TaKuUX Malli€HTIB 3a3BUYail HE BUKIUKAE MPOOJIEM
MOB’SI3aHUX 13 YCYHEHHSM HEpPBOBO-M’si30Boro Ojoky. Ilamientn, B sikux OyB
MO3UTHUBHUM pe3yibTaT ckpuHiHry ceul Ha TI'K nepes onepatiieto, Maid 3HaYHO HIDKY1
MOKA3HUKHU 37I0POB’S JI0 aHECTe31l Ta 3HAYHO YacTillle AEMOHCTPYBAIM MO3ZUTUBHUM
pe3yJIbTaT CKPUHIHTY Ha OIIOiad, HIXK TMaIlll€eHTH 3 HETaTUBHUM PE3yJIbTaTOM
ckpuninry Ha TI'K [20]. BikuBanHHs kaHaOicy MoOxke 30UIBIIUTH  PHU3BHUK
nepyonepaniiHoi peakTUBHOCTI TUXATbHUX IUISIXIB 31 3pOCTAHHSAM YaCTOTH BUITAJIKIB
JapuHrocnasMmy/ OpoHxocmasmy. [ocTpi cepleBo-CyIUHHI €(EeKTH BKIIOYAIOThH
TaxiKapJii0 Ta Ba30OMIATAIIIIO, III0 MOXE 30LIBIITUTH YacTOTY KOPOHAPHOI imiemMii B
rpyIIi IOTaTOPIB.

BigcyTHiCTh CcTaHAAPTU30BAaHUX PEKOMEHAIN Ta Cy4acHUX 3HAHb BIUIMBAE HA
3JIaTHICTh AHECTE310JIOTIB TOYHO NPOTHO3YBaTH BIUIMB KaHAOIHOIMIB Ha mepeoir
aHeCTe310JI0TIYHOro 3a0e3MeUeHHs] CTOMATOJIOTIYHUX BTpy4yaHb. Edexkt MOXyTh
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OyTH 3HAYHUMHU, ajie HeJMIHIMHUMH, 10 IOAA€ IIe OJWH PiBeHb cKiamHocTi. [lmanu
aHecTe3li CJIJI BUKOHYBAaTH pPETEJIbHO 13 BpaxyBaHHSAM IIOTEHIIMHUX €(eKTiB
ka"aOiHoiAiB. [1i1 yac MiKyBaHHS HE CJIiJ] [IJIKOM MPUITUHATH IPUHOM KaHAO1HOTTHUX
crionyk, cxBaineHux FDA (Food and Drug Administration) [11].

TakuM 4uHOM, MTOPYIICHHS 3 OOKY Pi3HUX OPTaHiB 1 CUCTEM Y BXKMBaYiB KaHa0ICy
JT03BOJISIE€ BITHECTH iX JI0 KaTeropii MalieHTiB MiABUIIEHOTO OMepaIitHO-HapKO3HOTO
pu3uKy. PerioHapauM MerojaM aHecTe3li B KaHaOIC-3aJICKHMX OCI0 HAJa€ThCs
nepeBara [5]. 'ocTpa iHTOKCHKaIisA KaHA0iCOM 3/1€OUIBIIOT0 CIPHYMHSIE aTUTUBHUI
edeKT 3 mpenapaTamu IS 3araJIbHOI aHEeCTe31i, 32 BUHATKOM mpornodoiy. XpoHidHe
BXKMBaHHS KaHAOICy 31eOLIbIIOro CHPUYHHSE TEPEXpPEeCHy TOJCPAHTHICTh 0
IperapariB JjIs 3arajibHOI aHecTe31i. AHECTe310JI0TH Ta CTOMATOJIOTH TTOBHHHI MaTH
PO3YMiHHS BIUIMBY KaHaOICy Ha Jif0 MpemapaTiB IS 3arajJbHOTO Ta JIOKAIHHOIO
3HEOOIIOBAHHS JIJIS pealti3alii 0e3[eYyHOro NepronepaniiHoro MEHEIKMEHTY.
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BIIVIMB IIYMY HA BE3IIEKY KUTTCEAIAJIBHOCTI
HACEJIEHHS B CBITI TA B YKPAIHI

CanbkoB Ilerpo MukosnaioBuy,

KaHJIUJAT TEXHIYHUX HayYK,

npodecop, npodecop kadbeapu 0XOPOHH Iparli, IMBUIHHOI Ta
texHorenHoi o6esneku, Y IYHT HHI «ITJIABA»,

Huinpo, Ykpaina

AkTtyajbHicTb. [llymMoBe 3a0pyaHEHHS € OAHMM 13 KIIOYOBUX EKOJOTIYHUX Ta
TiriEHIYHUX YUHHUKIB PU3HKY B CydacHOMY ypOaHI30BaHOMY cepefoBuili. BoHO
CYTTEBO BIUIMBAE Ha Oe3neky >KUTteaisuibHOCTI (BXK]l) HacenenHs, cCnpUuuHSIOYN HE
JIMIIE CITyXOB1 MAToJIOT1i, @ i CUCTEMHI NOPYLIEHHS (PI3UYHOTO Ta MCUXOEMOLIHHOTO
3m0poB's. OpgHOYACHO TOTIPIICHHS (PI3UYHOTO Ta TICUXOEMOIIHHOTO 370pOB's
MpaliBHUKAa BIUIMBAE Ha 3HWKEHHS MPOAYKTUBHOCTI Ipall, II0 B CBOIO YEpry,
BIJIOMBAETHCA Ha SKOCTI MPOAYKII 1 BCIX IHIIMX IIOKa3HHUKaX €(EeKTUBHOCTI
BUpOOHMIITBA. TOMy BCl MHUTaHHS, TOPYIIEHI B CTAaTTI MAalTh aKTyalbHY
CIIPSIMOBAHICTb.

Mera. CucreMHuii aHaji3 BIUIMBY IIYMOBOTO 3a0pyJHEHHsS Ha Oe3IeKy
KUTTENSUIBHOCTI Ta 370pOB'St HAcCEJICHHS B YpOaHI30BaHOMY CEpEIOBHUIIN W Ha
BUPOOHMIITBI, a TaKOX OOIPYHTYBaHHS KOMIUJIEKCY HOPMAaTUBHO-TIPABOBHUX,
OpraHizallifHUX Ta 1HXEHEPHO-TEXHIYHUX 3aXOAIB 3HWKEHHS aKyCTUYHOIO
HAaBAHTAKEHHA B CY4aCHMX yMOBaX (30KpeMa B yMOBAaX BOEHHOTO CTaHy).

Metoau Ta Meromuka. J[11 OCATHEHHS IIOCTaBJICHOI METH 3aCTOCOBAHO
KOMIIJIEKC 3aCHOBAHUX HA CUCTEMHOMY IT1IX0/[1 HAYKOBUX METO/IIB:

Memoo cucmemHo2o0 ma NOPIGHANLHO-NPABOBO2O AHANIZY: ISl BUBYEHHS
BITUM3HSHOI Ta €Bpomneiickkoi HopMaTuBHO-paBoBoi 0a3u ([IBH, ACH, dupexruBu
€C 2002/49/€EC, 2003/10/€EC, cranmaptu cepii ISO 1996 Ta ISO 45001) mono
HOPMYBaHHS Ta YIIPABIIHHS aKyCTHUHUMH PU3UKAMHU.

Ananimuxo-cmamucmuynuti memod. s omnpaioBanas ganux BOO3, MOP Ta
€BpOIEICHLKOTO areHTcTBa 3 HaBKOMMIIHBOTO cepenoBumia (EEA) cTocoBHO
npodeciiHol 3aXBOPIOBAHOCTI, BHPOOHMYOTrO TPaBMATHU3My ¢ 1032 CIYXOBHX
MAaTOJIOT1{, BUKIIMKAHUX BILUTMUBOM IIIyMY.

Memoo ¢henomenonocivnoco ma emionociuno2o aHanizy: IS 3'SICyBaHHS
MEXaHI3MIB JECTPYKTUBHOTO BIUIMBY IIIyMy Ha CEpIEBO-CYMHHY, HEPBOBY Ta
MICUXOEMOIIHHY CUCTEMHU JIIOJMHU, a TAKOXK OILIIHKU SIBUINA aKyCTUYHOTO MACKyBaHHS
y BUPOOHHUYUX YMOBaX.

Memoo oyinku ma i€papxiuno20 KOHMPONO pusukie: JIjs OOIPyHTYBaHHS
MOCIZIOBHOCTI 3aCTOCYBAaHHS IIYMO3aXHCHUX 3axo[iB (y JKepesl BUHUKHEHHSI, Ha
HUIsIXaxX TMOUIMPEHHS 3a JOMOMOIOI 3BYKOI3OJISIIIMHUX KOHCTPYKIIM 1 CaHITapHO-
3aXHCHOTO O3€JICHEHHS, Ta 0€3M0CePeIHBO Y PELUITIEHTA).
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Memoo mooenoeannus ma cumwme3y: NINs 1HTErpalli HAKOMUYEHOTO JOCBIAY
OPOTUAIl CUCTEMHOMY MICBKOMY W BUPOOHHYOMY IIIYMy 3 HOBUMHU BHUKJIMKAMHU
BOEHHOTO cTany (akybaporpaBmu, [ITCP, HagBrUCOKI aKyCTUYHI HABaHTAKEHHS).

OcHOBHa YacTHHA.

1. Bnaue wiymy na 6e3neky mcummeodiaibHOCMI HACE/IEHHA 6 Cceimi ma 6
Ykpaini.

[IIlymoBe 3a0OpyIHEHHS € OJHHMM 13 KIIIOUOBHX €KOJIOTIYHUX Ta TIr€HIYHUX
YUHHUKIB pU3UKY B CydacHOMY ypOaHi30BaHOMY CepeloBHII. BOHO CyTTEBO BIUIMBa€E
Ha Oesmeky kuttemisibHOCTI (BXX]I) HaceneHHs, CIpUUYMHSAIOUN HE JIUIIE CIIYXOBI
naToyiorii, a ¥ CHUCTEMHI MOpPYIICHHA (I3UYHOTO Ta TMCUXOEMOLIWHOTO 30pOB'S.
OpHouacHO TOTIpIIEHHS (I3UYHOTO Ta TCUXOEMOLIWHOTO 30pOB'Sl MpalliBHUKA
BIUIMBA€ Ha 3HM>KEHHS MPOAYKTHUBHOCTI Ipalll, 110 B CBOIO Yepry, BIJOMBAETHCS HA
AKOCTI MPOIYKIIi 1 BCIX IHIIMX MMOKa3HUKaX €(peKTUBHOCTI BUPOOHUIITBA.

 3arajapHU MexaHi3M Ta cBiToBHUH AocBia (BOO3, €C):

o 3a manumu BcecBiTHBROI opranizaiiii oxoponu 310pos's (BOO3), mym € npyroro
32 3HAYUMICTIO €KOJIOTTYHOIO MPUYUHOIO MPOOJIeM 31 30POB’SIM MiCis 3a0pyIHEHHS
moBiTps [1].

o HopmaruBHO Ge3neyHUM piBHEM JUIsl IGHHOTO Yacy BBa)KA€ThCA PIBEHb 110 55
nbA, Toal Sk peryispHe nepeOyBaHHS B YMOBax mymy noHaa 85 n1bA € KpUTUYHUM
YUHHUKOM PO3BUTKY CIIYXOBHX Ta I103a CIIyXOBUX Marosioriit [2, 3].

o CepueBo-cynuHHa cucTema: TpuBana Aisi TPAHCIIOPTHOTO Ta MPOMHUCIOBOTO
IIyMYy aKTUBY€ CTPECOBY CHUCTEMY OpraHi3My, CIIPUUYUHSAIOUN MiBUILICHE BUPOOJICHHS
KOPTU30Jy W aJpeHajiHy, U0 MPU3BOAMTH [0 TINEPTOHII Ta 3POCTAaHHS PHU3UKY
iH(apkTiB [1]. 3a oniHkamu €BpoONENCHKOT0 areHTCTBA 3 HABKOJIMILIHBOTO CEPEAOBHILA
(EEA), akyctuuHe 3a0pyqHeHHs! B €BpOIIl IOPIYHO CTAa€ MPUYMHOO MoHaA 12 THcsy
NepeIyacHux cMeprei [4].

o Ilcuxoemouiitna cgepa: IlocTiiinuit (oHOBUI mymM mnopyiye ¢as3u CHY,
BUKJIMKAE JICTIPUBALIIIO* Ta 3HIKY€ KOTHITUBHI QyHKIIIT [1].

* Jlenpusauis cny [1, 4, 6] — ye xpowniuna abo 2ocmpa mecmaua cHy Yu NOGHE U020
no36aenents, sKe npu3eoo0Ums 00 NOPYUEHHS HOPMATbHOL HcUMmmeOianbHocmi ma 300i8 y pobomi
OP2AHIZM).

Konu nmooduna ne ompumye OocmamHbO CHY, 6 OpP2aHI3MI  3aNYCKAEMbCA  KACKAO
namo@iziono2iuHux npoyecia:

Hetipoeymopanvnuii 36iti ma cmpecosa peaxyis: Ilopyuryemocs npupoOHutl YUpKaAOHUU pumm.
Haonoueunuxu novunaromo HG@MipHO 6up06ﬂﬂmu COPMOHRU cmpecy — KOopmu3oji ma a()peHaniH. l[e
mpumae Hepeoegy cucmemy 6 CmaHt NOCMIUHOL ctnepaKkmusayll.

Heepaoayis suwux nepeosux ¢hynkyiti: Con neobXiOHULl MO3KY OISl OYUUeHHS 80 NPOOYKMIE
Memabonizmy ma Kouconioayii (3axpinienus) nam'smi. 3a ymoeu Oenpusayii ynoeiibHOEMbCs
nepeoaua iMnyibCié Midic HetpOHAMU, W0 NPU3BO00UNb 00:

38)HCeHHsl 00cs2y ma KoHyenmpayii yeazu,

nOlemeHHﬂ Onepamueuoi' nam'smi ma weuoxocmi 30p0B0-MOMOPHUX peam;id;

3HUIICEHHSL KOCHIMUBHUX 3010HOCmel | 30amMHOCMI NPULMAMU 386AHCEHT PIUUEHHSL.

HOpyW@HH}Z cepueeo-cy()uHHOi' cucmemu. LIepes’ XpOHillHO ni()euweHud pi6€Hb cmpecosux
20PMOHIG CYOUHU nepedysaroms y cnazmosanomy cmaui. Lle euxiuxae apmepianvHy 2inepmensiio
(niosuuenns mucky), 30ibUlye HABAHMANCEHHS HA MIOKAPO I CYMMEBO NIOBUULYE PUSUKU DO3BUMK)
iHhapxmie ma iHcy1bmis.
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Ipueniuenns imynimemy ma memadoniyni poznaou: 11io yac enuboxkux ¢az cHy cuHme3ymocs
Yumokinu (binKu, 8iON0BIOANbHI 3a IMYHHY BION0BIOb). 3a ix Hecmayi Opeanizm cmae 8pa3nusUM 00
ingexyit. Taxooic nopyuryemocs 2OPMOHANbHUL OANAHC 2pPeliHy U JenmuHy (Wo pecyroms
8IOUYmMMSsL 207100y MA HACUYEHHS), d Ye NPU3B00UmMs 00 NOPYULEHHS OOMIHY PEHOBUH.

Tcuxoemoyitina decmabinizayis: Heoocmamuicms ¢hasu weuoxozo cny (REM-cuy), nio yac sikoi
MO30K Onpaybo8ye eMoyii, BUKIUKAE NIOBUWEH) OPAMIBIUBICIb, eMOYIUHY 1AOINbHICMb, NIOBUULYE
PUBUK BUHUKHEHHSI MPUBONCHUX PO31a0is, Oenpecill ma NOCMmpasmamuiHo20 Cmpecoso2o po3nady
(TITCP).

* Crenugika Ta HOpMYBaHHSA IITyMy B YKpaiHi:

o B Vkpaini npobiemu 1mrymMoBOro 3a0pyAHEHHS PErYyIIOIOTHCS Jep:KaBHUMU
OylniBeNbHUMHU Ta CaHITapHUMU HopMmamu, 30kpema JIBH B.1.1-31:2013 [5], ACH
3.3.6.037-99 [3] ta ACII 173-96 [6]. lnsa xuTiI0BOi 3a0yq0BH JTONYCTUMUM PIBEHb
1yMy cTaHoOBUTB 55 nBA Brenb ta 45 nbA BHoUi [6].

o JlocmimkeHHs BITYM3HSHUX aBTOPIB PO3MVISAAIOTh aKyCTUYHE CEPEIOBHUIIE MICT
SIK KOMIUIEKCHUM YMHHUK €KOJIOTTYHO1 O0€3IMeKH CEMTEOHUX TePUTOPiH, 10 MmoTpedye
CUCTEMHOTO MOHITOPHHTY Ta MICTOOYIIBHOTO 3axucTy [7, 8].

o HoBi Bukimku (BoeHHM# cTaH): Jlo cucteMHOro ypOaHICTHYHOTO LIyMYy B
VYkpaini 107a10Csi KpUTUUHE aKyCTUYHE HaBaHTAYKEHHS HaJIBUCOKOI IHTEHCUBHOCTI —
3BYKH BHOYyXiB, poboTu 3aco0iB IITIO Ta cupeH, 110 BUKIMKAaE aKkyOapoTpaBMU Ta
PO3BUTOK MOCTTpaBMarnuHux crpecoux posnanis (IITCP) [9].

2. Bunuxnennsa npogeciiinux 3axeoproeanv (na eupoonuuymei, 6 cghepax
HCUMMEODIATbHOCH).

BunuknenHs mnpodeciiHiX 3aXBOPIOBaHb 3yMOBJIEHE TPHUBAIUM IIKIJIUBUM
BIUTMBOM YMHHUKIB BUPOOHUYOTO CEPENOBHUIIA Ta TPYAOBOTO MPOIIECY, 1[0 TPU3BOIUTH
710 BTPATH MpaIe3aTHOCTI Ta 1HBaIi AU3alIii.

ETionorisa Ta kinacudikaliis mKiJyIMBUX YUHHUKIB:

Dizuyni  yunmHuky:  BupoOHWYmMii  1mmym,  BIOparisi, BHUIPOMIHIOBaHHS,
HECTIPpUATINBUHN MikpokiiMar [3, 10].

Ximiuni yunnuxu: TIpOMHUCIIOBI OTPYTH, BaXKKi METalM, PO3YMHHUKH, aJlEPTeHU
[10].

bionoeiuni yuunnuxu: 11aTroreHHi MIKpOOpPraHi3MH, 3 SIKUMH KOHTaKTy€ MEIUYHUN
Ta (papmaneBTnuHuil nepconan [10, 11].

lcuxogizionociuni uunnuxku: BaxXkKICTb 1 HampyXeHICTb Npalll, CTaTUYHO-
JUHAMIYH1 IEpeBaHTaXXEHHsI, 30pOBE HANPYKEeHHsI, eMouiiiHe Buropanns [10, 12].

CeiToBuii nocsia ta reaaeHiii (MOP, BOO3):

o 3a maammu MOP ta BOO3, y cBiTi IOPIYHO peeECTPYEThCs MOHAM 2,4 MUTbIiOHA
CMEpTEeH, MOB'I3aHUX 13 MPOPECIHHOIO MISTBHICTIO, TPUUOMY TIepEeBakHA OUIBIIICTh
npunaaae came Ha npodeciiini 3axBoproBadss [13].

o Haiimomupenimumu € mpodeciiiHi OHKOJOTIYHI 3aXBOPIOBAHHS, CEPIIEBO-
CYIMHHI TIATOJIOT1i Ta XBOPOOU KiCTKOBO-M's130B01 cuctemu [13]. CydacHuil CBITOBHIA
MIIX1T COUPAETbCS HA CTaHAAPTH CHUCTEMHU YIIPABIIHHS OXOPOHOKO 37I0POB'S Ta
oesnexoro nparti [SO 45001 [14].

CraH Ta HOpMyBaHHA B YKpaiHi:
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o IIpaBoBi Ta opranizaiiiiHi 3acaay perIaMeHTYIOThcsl 3akoHOM Ykpainu «IIpo
oxopony mnpari» [9] Ta IlopsiakoM po3ciigyBaHHs Ta OONIKY HEIIACHUX BHUMAIKIB 1
npod3zaxsoproBansb ([loctanoBa KMV Ne 337) [11].

o OCHOBHAa 4YacTKa 3apeecTpOBAaHUX BHIAJKIB TNpurajgae Ha J00yBHY Ta
METIYPTiiiHy IPOMMCIIOBICTh: MHEBMOKOHIO3M, MHJIOBI OPOHXITH, pPaJUKYJIOMaTrii,
BiOpariitHy XxBopoOy Ta npodeciiftHy npuriyxysaricts [3, 10, 11].

3. Bnaue wiymy na oe3neky eupoonuuux npouecie.

AKyCTHYHE HaBaHTaXXECHHS Yy BHUPOOHHYOMY CEpEAOBHIN € Oe3MOCepeaHbOI0
3arpo30l0 BUHHKHEHHS aBapiiiHUX CHUTyalllid, BHPOOHHMYOrO TpaBMaTU3My Ta
MOPYLIEHHS TEXHOJIOTIYHOTO PEIIaMEHTY.

MexaHi13MH1 HETaTUBHOTO BILIMBY Ha O€3MeKy:

0 Axycmuune mackyeants: BUCOKHI piBEHb IIyMy NEPEKPUBAE 3BYKOBI CUTHAIN
HeOe3MeKu, apapiiiHy CUTHaNI3allio, 3BYKH PyXy MEXaHI3MiB Ta MOBHI 3aCTEPEKEHHS
poOITHUKIB [2, 3].

0 3Huowcenns wieuokocmi peaxyii: TpuBana Jis IIyMy BHUKJIMKA€ rajbMyBaHHS
MIPOIIECIB Y KOP1 FOJIOBHOTO MO3KY, OTIPIICHHS ONEPATUBHOI TaM'SIT1 Ta CIIOBIIIbHEHHS
30pOBO-MOTOpPHOI peakiiii [3, 10].

o Dizionociune suchuadcennsa: llym migBuiye aprepiaJbHUN THUCK 1 BUKIUKAE
MEPEBTOMY, 110 30UIBIITYE HMOBIPHICTh IPUUHSATTSI XUOHUX OMEPATOPCHKUX PIIICHb |3,
10].

HopmaTuBHI BUMOTY Ta MIXKHApOAHI CTaHAAPTH:

o B VYkpaini JICH 3.3.6.037-99 BcTaHOBII0I0TH rpaHU4HO AomyctuMi piBHi (I /IP)
mymy s podounx micupb (80 n1bA anst ocHOBHMX BUpPOOHMITB, 60—65 nbA s
OMepaToOpPChKUX MyJbTiB) [3].

o Y €C Hupexrura 2003/10/€EC Buznauyae nuxHio (80 1bA) Ta BepxHio (85 n1bA)
MEXI1 Aiil 1010 3aXUCTy NpauiBHUKIB [2], a ctangapt ISO 1999 po3paxoBye pusuku
BTparu ciyxy [15].

4. Bnaue wymy Ha 3a2aibHy 0e3neKy HACeleHHA 6 pI3HUX cghepax
HCUMMEOIAILHOCHI,

[Iym mopylye HOpMaNbHY KUTTETISIIBHICTD JIIOAUHU B YCIX OCHOBHHX cdepax
CeNITeOHOTO CepefOBUILA, CTBOPIOIOYM 3arpo3M JUIsl CUCTEMH OXOPOHHU 3/0pOB'S Ta
3arajbHO1 O€3MEeKH.

» Cenimebna ma scumnoga cghepa: Hiunuii urym Bif TpaHcnopTy moHan 45 nbA
BUKJIMKA€E MPUMYCOBE MPOOYIKEHHS, a XpPOHIUHA ACNpUBALlisl CHY* NMPU3BOIAUTH 0
MOPYILICHHS IMYHITETY Ta pO3JIaJiiB CEpUEBO-CYAMHHOI cuctemMu [1, 6].

* Ocgimusa cgpepa: OHOBUI IITyM Y HABYAIBHUX 3aKJIa1aX MOTIPIIY€E COPUUHATTS
MOBHU, 3MEHIIYE OOCST ONEPATUBHOI MaM'ATi Ta YMNOBUIbHIOE PO3BUTOK HAaBUYOK
YUTaHHA y JiTew [1, 6].

» Ipancnopmuna ma asiayitina cgpepa: AKyCTUUHE HaBaHTAXXEHHS BiJ IIUBLIBHOT
aBiailii Ta aBTOTPAHCTIOPTY € OJHUM 13 HAUTTOTYKHIITUX YUHHUKIB BILUTUBY Ha TIOBKLJLIS
B 30HAaX MPH aepOPOMHUX TEPUTOPIil 1 MaricTpadneii 8, 16].

* Hopmamuena 6aza 6 Vxpaini: besnieka HACEICHHS PETYIIOETHCS 3aKOHOM

Vkpainu «[Ipo 3abe3meyeHHsT CaHITAPHOTO Ta CMiJIEMIYHOTO OJAromnoyqus
Hacenenns» [17], AbH B.1.1-31:2013 [5] Ta JACIT Ne 173-96 [6].
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5. Hopmamueno-npagoea ma 3akonooaeua 6a3a i 0CHOBHI MemMoOU 3HUNCCHHS
(3axucmy 6i0 0ii) wymy 6 ceimi i 6 YKpaini

HopmaTuBHO-TIpaBOBE pETryIIOBaHHS Ta 1HXKEHEPHO-TEXHIYHI METOIU 3aXUCTY
(bOpMYyIOTh €JUHY CHCTEMY 3a0€3MeUeHHs aKyCTUYHOI O€3MEKH.

» Hopmamueno-npaeoge pe2ynio8anmsi:

o CgiToBa Ta eBpormeiicbka npaktuka: Cnupaerbcsi Ha HacranoBu BOO3 [1],
Hupextury €C 2002/49/€EC (po eKoJOori4Hui 1IyM Ta po3poOKy KapT mymy) [18],
Hupextuy 2003/10/€EC (npo 3axuct npamiBHukiB) [2] Ta ctannaptu cepii ISO 1996
[19].

o 3axoHOoAaBCTBO YKpainu: baszyerbcsa Ha 3akonax Ykpainu «llpo 3abe3neueHHs
CaHITapHOTO Ta emiieMiuHOro Oyaronoayyus HaceiaeHHs» [17], «[Ipo oxopony mparii»
[9], KnAIl [16], a Takoxx OymiBensHux Hopmax JIBH B.1.1-31:2013 [5] Ta IBH b.2.2-
12:2019 [7].

*  OcHosHi memoou 3axucmy 6i0 wymy (lepapxis koHmponro pusuxis):

o Y |Kepejli BHUHUKHEHHSI: 3aMiHa yJAapHUX TMPOIECIB Ha HEyAapHI,
3aCTOCYBaHHs IVIYIIHUKIB IITyMYy, OajlaHCYyBaHHS pyXOMHUX 4acTuH [3, 5].

o Ha nuifAxy nommpeHHsi: 3BYKOI30JSIlS OTOPOKYBaJbHUX KOHCTPYKIIIH,
PO3paxyHOK aKyCTHYHHMX BIIACTUBOCTEW JIMCTOBUX Ta CKIIAJICHUX eJIeMeHTIB [5, 12],
3aCTOCYBaHHSI 3BYKONOIIIMHAJIBHUX MaTepialliB, BCTAHOBJICHHS IIyMO3aXUCHUX
€KpaHiB y3/IOBX aBTOILISAXIB 1 3aJII3HUIb Ta CAHITAPHO-3aXUCHE O3€JIeHeHHs [5, 7, 8].

0 B 00’exTi 3axucTy (3aXMCT pelMIIiEHTA): 30HYBAHHS TEPUTOPIH, 3aXUCT YaCOM
Ta BUKOPUCTAHHS 3ac001B 1HAMBIAYadbHOTO 3axucTy (313) opraniB ciyXy BIANOBIIHO
10 cTaHaapris [2, 3, 9].

BucnoBku: 1. AxyctuuHe 3a0pyAHEHHS € OJHUM 13 MPOBIAHUX (DIZUYHUX
YUHHUKIB €KOJIOT1YHOI Ta TITl€HIYHOI HEOE3NMEeKU Yy CydaCHOMY CeliTeOHOMY Ta
BUPOOHUYOMY cepenioBuiili. HaykoBo 10BEIEHO, 110 CUCTEMHHUI 1IIyM MMOHA] Oe3MeuHi
Mexi (55 nbA yaens nis xxutinoBoi 3a0ynoBu Ta 80 1BA 17151 BUpOOHHUIITBA) € TPUTEPOM
Kackaay matoi3ioNoriyHuX TMpOIEeCiB, 30KpeMa JenpuBallii CHY, BHUCHa)KEHHS
LEHTPAJIbHOI HEPBOBOI CUCTEMH Ta 3pOCTaHHS CEPLEBO-CYIUHHUX MATOJIOTIH.

2. Y BUpPOOHMYMX YMOBaX aKyCTUYHE HABAHTAXXCHHS CYTTEBO 3HUXKYE DPIBEHb
Oe3MeKH Mmpaili: SBUIIEe aKyCTUYHOTO MACKyBaHHS CUTHAJIIB HEOE3MEKU, CIIOBIIIbHEHHS
30pOBO-MOTOPHUX PEAaKIlii OMepaTropiB Ta XPOHIYHA MEPEBTOMA € Oe3MocepeTHIMU
YUHHUKAMU 3pPOCTAaHHS BUPOOHUYOTO TpaBMATU3My W BHHHUKHEHHS NpodeciitHuX
3aXBOPIOBAHb (30KpeMa MpoQeciiHOl TPUTITYXyBaTOCT1).

3. B yMoBax cborofieHHs B VYKpaiHi J0 CHUCTEMHOro YypOaHICTUYHOIO Ta
MIPOMUCIIOBOTO IIyMy IOAQJIOCS KPUTHYHE aKyCTHYHE HABaHTAXCHHS HAJBHUCOKOI
IHTEHCUBHOCTI, 3yMOBJICHE BO€HHUMHU JisiMu (BUOyxu, pobora cucrem [II1O,
reHepaTopHOro 00JaHAHHS ), 110 CIIPUYUHSE MACOBl aKky0apOTpaBMHU Ta MOTIIUOIIOE
PO3BUTOK MOCTTpaBMaruuHux crpecoBux po3zinaniB (IITCP) cepen naceneHHs.

4. JlocsTHEHHS CTIMKOTO aKyCTHYHOTO KOM(OPTY MOXKIMBE JIMIIE 32 YMOBH
MOCJTIIOBHOTO 3aCTOCYBaHHS 1€papXI4HOTO KOHTPOJIIO PU3HKIB: B/l 3HMKCHHSI IITyMY B
JOKepesl YTBOPEHHsI Ta BUKOPUCTAHHS 3BYKOI3OJISIIIMHUX CKIIAJIEHUX KOHCTPYKIIIH 1
CaHITapHO-3aXMCHOTO O3CJICHEHHS Ha MNUISIXaX MOLIMPEHHS — JO HOPMAaTUBHO-
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MpaBOBOTO TapMOHi3yBaHHs HarioHanpbHUX HOopM (/IBH, JICH) i3 eBpomeiicbkumu
HupextuBamu (2002/49/€EC, 2003/10/€EC) Ta ISO 45001.

IlepcniekTHBY MOAAIBLINUX J0CTIIKEHD

1. MoHiTOpUHT Ta pPO3pOOKa CHUCTEM 3aXHCTy B yMOBaX BOEHHOTO CTaHY:
JOCIIJPKEHHSI CHEKTPaJIbHUX Ta YaCOBUX XaPaKTEPUCTHK IMIYIbCHUX aKyCTUUHUX
HABaHTAXEHb BOEHHOTO TOXOMKEHHS JUIsi PO3POOKM KpPUTEPIiB 3aXUCTy Bij

2. BmockoHaneHHsI aKyCTHYHUX BIIACTHBOCTEH OTOPOKYBAJIBHUX KOHCTPYKITIH:
ExcnepuMeHTanbHe BU3HAYEHHS Ta MareMaTHYHE MOJCIIOBAHHS 3BYKO130JSAIIIHOT
CIPOMOXKHOCTI HOBITHIX CKJIQJI€HUX KOHCTPYKIIM 13 JHUCTOBUX MaTepialiB 1
CBITJIONPO30pUX 3aTIOBHEHB It OYIMHKIB MEPIIOTO €IIeoHy 3a0yI0BH.

3. ApanTamisi €BpOINEWCHKOTO JIOCBIAY IIYMOBOIO KapTyBaHHs: Haykose
OOTPYHTYBaHHSI METOJWYHUX IMIJIXOAIB J0 PO3POOKM OMNEPATUBHUX KapT LIyMy Ta
CTBOPEHHS «THXUX 30H» Y BIJHOBIIOBAaHWX IICISIBOEHHUX HACEIEHUX ITyHKTax
VYkpainu.

4.YnockoHalIeHHS KOMIUIEKCHOTO PHU3UK OpIEHTOBAHOTO mijaxony: Po3poOka
IHTErpaJlbHUX METOJUK OLIHKM CYMapHOTO aKyCTMYHOIO pHU3HKY (IIO€IHAHHS
BUPOOHMYOTO Ta TMOOYTOBOTO IIIYMOBOTO HABAaHTAXKEHHS) JUISI  ONTHUMI3aIli
3aCTOCYBaHHs 3aC001B 1H/IMBIIyaJIbHOTO Ta KOJIEKTUBHOTO 3aXHUCTY.
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Phenoxymethylpenicillin (Penicillin V) is a narrow-spectrum, acid-stable oral
antibiotic routinely dispensed by community pharmacists to treat mild-to-moderate
bacterial infections. Because it resists degradation by gastric acid, it is highly suited for
oral administration compared to intravenous benzylpenicillin. Penicillin-V is
chemically known by the IUPAC name (2S,5R,6R)-3,3-dimethyl-7-0x0-6-[(2-
phenoxyacetyl) amino]-4-thia-1-azabicycloheptane-2-carboxylic acid, containing a
bicyclic core, an acyl side chain, and a carboxylic acid (Fig.)
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Fig. Chemical structures of Penicillin V
Source of the figure: https://pubchem.ncbi.nlm.nih.gov/compound/Penicillin-V
The analysis of literary data shows that a promising direction of scientific research

is to find out the possibility of carrying out the analysis of penicillins. The methods
that are currently used to determine penicillins in pharmaceutical preparations have
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been reviewed. They include analytical measurement and appliance, equipment
designed to perform a specific task in dependency of detection methods.

Iodometry is a type of redox (reduction-oxidation) titration. It is a method of
volumetric chemical analysis that relies on the transfer of electrons between reacting
species. Specifically, iodometry is an indirect redox titration method used to determine
the concentration of an oxidizing agent in a solution.

The process involves two main steps that constitute the overall redox reaction:

lodine Liberation. An excess amount of potassium iodide (KI) is added to a known
volume of the sample containing the oxidizing agent (analyte). The oxidizing agent
reacts with the iodide ions (I") to liberate a proportional amount of free iodine (I,).

Titration. The liberated iodine is then titrated with a standard solution of a reducing
agent, usually sodium thiosulfate (Na,S,03), using a starch indicator. The reaction
consumes the iodine, and the endpoint is signaled by the disappearance of the
characteristic deep blue color of the starch-iodine complex.

The amount of sodium thiosulfate used to consume the liberated iodine allows for
the calculation of the original concentration of the oxidizing agent in the
sample. lodometry is distinct from iodimetry, which is a direct redox titration where a
reducing agent (analyte) is directly titrated with a standard iodine solution. Both are
subtypes of redox titrations. Classical iodometry of penicillin's hydrolysis
products (penicilloic acids) is a recognized, basic, though lengthy, method for its
quantitative determination, relying on the reaction of these products with excess iodine,
which is then back-titrated with thiosulfate; it's a traditional redox titration used in
pharmacopoeias, though modern, faster techniques (like spectrophotometry or enzyme
sensors) exist, notes.

International Pharmacopoeia recommends to determine penicillin summary in
semisynthetic penicillin by neutralization method after preparation hydrolysis by
excess of sodium hydroxide titrated solution at heating. According to State
Pharmacopoeia of Ukraine (SPhU) and European Pharmacopoeia (EPh) penicillin
quantitative determination is performed by high performance liquid chromatography
(HPLC). Well, described in scientific articles methods of potentiometry titration,
amperometry, high-performance liquid chromatography (HPLC), voltammetry,
polarographic analysis, micelle electrokinetic capillary, spectrophotometry,
chemiluminescense, redox titration, electrophoresis and others for the quantitative
determination of penicillin drugs [1-6] .

The 1ssue of quantitative determination of penicillins does not lose its relevance.
Most of the known methods for the quantitative determination of penicillins are
reduced to the determination of the final products of their hydrolytic cleavage, which
are obtained at the previous stage of analysis. They are long-lasting and require heating.

Redox titrations can be used to quantify penicillin by oxidizing the antibiotic, often
in a process that involves alkaline hydrolysis followed by reaction with an oxidizing
agent like iodine or a potassium caroate (KHSOs) based reagent. In an iodometric
method, the penicillin is oxidized by iodine, and the amount of iodine consumed is
determined indirectly by back-titrating with a reducing agent such as sodium
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thiosulfate. In methods using (KHSOs), the penicillin is oxidized directly, and the
amount of reagent used is determined by titration.

The developed redox titration method is time saving, simple, accurate, economic,
sensitive and reproducible, can be used in quality control laboratories. Also, the
principal advantages of the present method are that it is rapid and enough precise
comparing with other methods of assay.

The calculation of metrological characteristics involves determining the errors,
sensitivity, and ranges of measuring instruments through the statistical processing of
experimental data. The key steps are calculating the absolute error, relative error, and
accuracy class.

Statistical processing of research results involves the collection, aggregation,
analysis, and interpretation of quantitative data using mathematical methods. It
encompasses descriptive statistics (mean, median), hypothesis testing (tests for
differences), and the construction of relationship models.

The possibility of analytical determination of Penicillin-V by the biologically active
part of the molecule (alicyclic sulfur and B-lactam ring) is shown, the proposed
methods give reproducible and accurate results. The developed method have good
specificity and allow determining the content of the main component of Penicillin-V,
avoiding the influence of impurities. The results of accuracy and precision are in good
agreement with the results obtained by the reference method. Using the redox titration
method, a method for the quantitative determination of Penicillin-V in the substance
was developed and the drug product have been developed using potassium caroate as
an analytical reagent (KHSO:s).
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Abstract:

This article examines the dialectal features of the Jalilabad District, with particular
attention to both its toponyms and the archaic phonetic features preserved in oral
speech. A number of phonetic features attested in the medieval literary work Mehr va
Vafa are still manifested in the Jalilabad dialect, which belongs to the Eastern group of
Azerbaijani dialects. This fact is of considerable importance for historical phonetics,
particularly in tracing phonetic transitions and the historical development of sound
changes.

Keywords: influence of dialectal features on toponyms; various phonetic
transitions; preservation of archaic phonetic elements.

Every region has its own distinctive dialectal characteristics, and the dialect of the
Jalilabad District 1s distinguished by a number of specific features. Some of the
dialectal features observed today can also be found in the language of medieval
Azerbaijani literary monuments.

The diversity of the dialectal system of the Azerbaijani language reflects the
linguistic characteristics of various tribes speaking closely related languages, as well
as those of certain ethnic groups that participated in the formation of the Azerbaijani
language (2, 9).

Changes in vowels, alongside consonants, play an important role in the
transformation of the archaic phonetic form of words. Such phonetic processes include
vowel fronting, labialization, and delabialization. Vowel changes often involve a
tendency toward fronting. In suffixes, this may sometimes lead to the emergence of
different variants. As is known, this process occurs through the transition of open
vowels into close vowels. In the Jalilabad dialect, vowel fronting is primarily
manifested in the forms a >3, a > e, 1> i, and u > ii. The change a > 3 is attested, to
varying degrees, in almost all Azerbaijani dialects and subdialects. In dialectal and
subdialectal speech, including oral speech in general, vowel and consonant alternations
have emerged primarily as a result of the need to facilitate pronunciation. Azerbaijani
linguists have also noted that such changes may arise under the influence of
extralinguistic factors.

A. Akhundov, referring to the a > 9 alternation, states that the substitution
of a by a, both in the historical development of the Azerbaijani language and in its
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dialects and subdialects, appears to be associated with extralinguistic factors and may
perhaps be attributable to substratum influence (1, 35).

In our view, extralinguistic factors influenced the existing possibilities of the
language and thereby activated this linguistic feature.

In the Jalilabad dialect, the a > 9 alternation is observed more frequently in
toponyms than in commonly used vocabulary. For example: Qaradaglh > Qaradaglu,
Qaragacli > Qoragajdii, Qamislhigol > Qaomisdigol, Qarayar > Qarayar, etc. As can
be seen, in oikonyms, the vowel a changes into 2, while 1 may change into u or z. In
the oikonym Qamisligol, the sound changes a > 3, 1> i, | > d are observed, whereas
in Qaragacli, the changes a > 9, ¢ > j, 1> d, 1> ii are recorded (2, 13).

As noted above, dialectal features are manifested more prominently in toponyms
than in ordinary speech. A closer examination reveals a variety of phonetic changes.
Almost all toponyms in the Jalilabad dialect have, to some extent, undergone vowel
fronting. For example: Xolilabad > Xallobad, Silavangah > Silavonga, Qarakazimli >
Qarakazimlu, Qarazancir > Qarazancir, Sabirabad > Sabrabad, Qarayar > Qarayar,
etc.

The substitution of a by 2 can be encountered, to a greater or lesser extent, in
virtually all Azerbaijani dialects and subdialects (5, 39).

Examples of the a > 9 alternation include: xal¢a > xal¢ca, araba > araba, qaytar >
qaytor, hayif > hoviik, qalin > qalin, gamis > qomis, qanad > gonat, qayimana >
gaynana, qaysi > qaysi, ayaq > ayax, qayis > qayis, nazik > naziiy, bayqus > bayqus,
Xina > xina, etc.

In addition to the preservation of vowel harmony involving sequences of
unrounded and rounded vowels, Azerbaijani also historically exhibited the emergence
and loss of rounding at the ends of words, 1.e. labialization and delabialization. These
tendencies manifested in vowel harmony have been preserved in modern dialects.
Labialization and delabialization are considered among the distinguishing features of
Azerbaijani dialects. These processes can be observed both in word roots and in
suffixes (3, 160).

The labialization processes 1> u and i > ii are manifested in numerous oikonyms.
For example: Ciizali > Clizalii, Giilmomadli > Giilmammoatdii, Bayxanli > Bayxannu,
Moalikqasimli > Moalikqasimlu, Qargili > Qargulu, etc. These oikonyms demonstrate
the processes of 1> u and i > ii labialization. In commonly used vocabulary, however,
the opposite alternation can also be observed, namely u > 1. Examples include: bugda
> bigda, pul > pil, bura > bira, bulag > bilag, vur > vir, pu¢ > pi¢, burun > birin,
Musa > Misa, puga ¢ixmaq > piga ¢ixmag, etc.

Examples of the u > i alternation can also be found in the Jalilabad dialect. For
example: quzu > quzi, quyu > quyi, Nuru > Nuri, gonsu > qgonsi, etc.

The substitution of u by 1 is primarily characteristic of the Eastern and Southern
Azerbaijani dialects and subdialects. This phenomenon is frequently observed in the
first closed syllable of a word following labial consonants such as b, m, v, and p (5,
43).

The it > i alternation is also primarily widespread in the Eastern dialects and
subdialects. However, it can also be encountered, to a greater or lesser extent, in other
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Azerbaijani dialects and subdialects. The ii > i change is often observed in various
positions within a word, particularly before sonorant consonants such as / and r (5, 43).
Examples include: kiilfot > kilfat, miilayim > milayim, kiifto > kifta, tiistii > tiisdi, tiilkii
> tiilki, siimiik > siimiy, korpii > korpi, giizgii > giizgi, etc.

The phonetic changes 1 > u and i > ii are also found in the Jalilabad dialect. Such
changes occur particularly frequently in pronunciation. For example: Picagt mana
goatiir. Isiiy bitirdii? Sona verdiyim amanati apardun? (“Bring me the knife. Have you
finished your work? Did you take the item I gave you?”), etc.

Labialization as a dialectal phonetic process is also observed in toponyms. For
example: Darilig > Darulug, Musalt > Musalu, etc.

Alongside labialization, the Jalilabad dialect also exhibits delabialization. This
phenomenon represents a dialectal shift from labial vowel harmony toward palatal
vowel harmony. Examples include: Ogrubulag > Ogribilag, Ogrukond > Ogrikond,
Qosabulaq > Qosabilag, Tiilkiilii > Tiilkili, Brovar > Bravar.

The historical occurrence of labialization and delabialization at the end of words in
Azerbaijani is ancient. Such phonetic tendencies already existed in dialects during the
periods when the Azerbaijani vernacular was taking shape. The occurrence of the
emergence and loss of rounding at the ends of words in the language of written
monuments from different historical periods demonstrates both the antiquity of this
phonetic feature and its traditional character in the history of the literary language.
During the formation of the Azerbaijani vernacular, this phenomenon, which was
originally characteristic of tribal languages, subsequently developed into a feature of
regional dialects (3, 161).

L. N. Hajiyeva notes that one of the reasons for the strong manifestation of
delabialization in certain Azerbaijani dialects is the historical coexistence with non-
Turkic populations, which created conditions for the continued development of this
phenomenon (3, 166).

In our view, neither labialization and delabialization nor other phonetic changes
should necessarily be regarded as the result of external influences whenever they occur
to some degree in a language. Just as changes in nature cannot simply be attributed to
human will, it would be unreasonable to assume that changes in a language system
occur solely as a consequence of external intervention. A language reaches its present
stage by eliminating unnecessary elements and reducing articulatory complexity. For
example, in the Jalilabad dialect, the present-tense suffix -ir* is pronounced in the
forms -iy and -ey: galiyom, galeyson, goley, aliyam, aleysan, aley. Similarly, in the
Yardiml dialect, forms such as almaysan, galmaysan, getmaysan are used. It would be
inconsistent with the internal laws of language development to assume that the
influence of foreign languages could independently produce changes throughout all
dialects and subdialects of a language, or even in genetically related languages, while
such forms continue to function within the language to the present day and potentially
into the future.

Historically, various ethnic groups and tribes speaking different dialects of closely
related languages lived in Azerbaijan. Over time, these groups were assimilated into
the linguistic community while retaining, to some extent, certain features of their
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original languages and dialectal distinctions. These features subsequently became
dialectal variants within the language into which they had been assimilated. Phonetic
phenomena occurring in one or two dialects cannot simply spread throughout an entire
language and its genetically related languages.

Diphthongization

In oral speech—Dboth in the literary language and in dialects—the loss of consonant
sounds can occur in certain words as a result of the tendency toward ease of
pronunciation. During such elision, diphthongization may occur. This phenomenon is
particularly prominent in dialects. As a result of sound loss in these words, vowel
lengthening and diphthongization take place. For example: toyuq / toug / to:g, soyuq /
soug / so:g, donuz / douz / do:z, oyuq / oug / 0:g, yaxin / youg / yo:g, etc.

M. Shiraliyev divided diphthongization into several types: (a) falling or decreasing;
(b) rising or increasing; and (c) mixed. In these types of long vowels, the sound is
relatively high but becomes somewhat narrower toward the end. The
vowels o and 0 may serve as examples of mixed-type long vowels. Toward the end of
long 0 and 6, the sound becomes somewhat narrower, resulting in diphthong-like
sequences such as ou and é6ii. Examples include: nour, our, toux, gourma, houz, nétit,
atouz, nandtiz, harotiz, alacoiik, veracoiik, etc. (5, 30).

Diphthongization is also present in the Jalilabad dialect of the Eastern group of
Azerbaijani dialects. This feature, characteristic of oral speech, has also influenced
oikonyms. For example: Calayir / Calair, Koviizbulaq / Koiizbulag, Soyugbulag /
Sougbulag / So:gbulag, etc.

There are no diphthong phonemes in Azerbaijani that correspond to the fully
developed monophthongal vowels of the language. However, in accordance with the
norms of colloquial speech, diphthong-like pronunciation is permitted in the sound
structure of a number of words and expressions, as well as in certain Azerbaijani
dialects. This may involve combinations of vowels and, in some cases, combinations
of vowels with preceding consonants such as y, v, and f, resulting in the formation of
several diphthong-like structures in the dialects (4, 44).

Conclusion

The examples presented above demonstrate that Azerbaijani does not possess
phonemic diphthongs as a distinct category. The phenomenon of diphthongization in
dialects and subdialects results from the loss of certain consonant sounds. Such
processes facilitate pronunciation and contribute to the natural phonetic development
of the language.

The following phonetic features have been recorded in the Jalilabad dialect:

1. The occurrence of labial vowels after palatal vowels and palatal vowels after
labial vowels: babon, nanon, aton, anon, ato:z, ano.z, qardasu.z, galson, alson, bilson,
gorson, qayitson, quzi, goziimi, boynimi, etc.

2. The use of voiced consonants at the end of words: yarpag, torpag, usag,
picag, qucag, gonag, ¢oray, tiray, koynay, balay, goray, etc.

3. The pronunciation of the consonant y as g in the middle and, occasionally,
at the beginning of words: sogiid, diigi, ogiid, gena, etc.
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4. The deletion of the consonant v in the middle and at the end of words, and
occasionally the deletion of n: lo:ga, do:ga, yo:san, do:san, do:lat, né.ba, plo:, biilo:,
biito:, so:ra, etc.

5. Disruption of vowel harmony in numerous instances: Basi, gozii agriyey.
Lampiya né:t tokdiin? Na aleysan? Oyaga dureysan? etc.

6. The use of four-variant suffixes in two variants: goldiin, aldun, getdiin,
bildiin, verdiin, aldun, etc.

7. The use of the present-tense suffix in the form -ey: galey, gedey, gorey, aley,
biley, dogey, gavey, goymey, galey, etc.

Phonetic phenomena observed in the literary language are also manifested in the
Jalilabad dialect, as they are in other Azerbaijani dialects and subdialects. There are
also a number of phonetic phenomena that correspond to those observed in the
Nakhchivan and Karabakh dialects and subdialects. This similarity may be explained
by the historical migration of various tribes from those regions to the territory of
Jalilabad, where they subsequently established separate settlements.

All phonetic features recorded during the course of this research will be examined
in greater detail in subsequent scholarly articles.
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Abstract

The article provides extensive information about the analysis of word
combinations. The specific characteristics of word combinations, as well as detailed
notes on the types of word combinations, are also written.

The difficulties that may arise in word combinations taught in secondary school are
investigated and analyzed. The types of noun combinations and verb combinations, the
similarities and differences between them are shown. The topic that students have the
most difficulty with - syntactic relations - is also touched upon. It is shown what issues
they should pay attention to when determining control, coordination and approach
relations. Thus, all the main elements are explained in the article.

Keywords: word combinations, noun combinations, verb combinations,
compromise, management, approach

Introduction

A word combination is formed by the combination of two or more independent
lexical words in terms of meaning and grammar: mother's love, protecting the
homeland, going home, etc. I explain the concept of combination in terms of meaning
and grammar to the students. When we say meaning, for example, in the expressions
beautiful view and dirty dishes, although the words are different words separately, both
have the meanings of objects and signs. They are grouped in the same way in terms of
meaning. When we say grammatical aspect, we mean suffixes that participate in the
formation of certain word combinations. For example: in the expression school
director, case and belonging suffixes were used to create the word combination. When
we say an independent word, we mean the main parts of speech. The combination of a
word with an auxiliary part of speech is not considered a word combination. For
example: towards the house, for it, etc. There are two types of word combinations
according to their structure. When we analyze word combinations, we should also note
this. Simple word combinations consist of two independent meaningful words: my
house, and complex ones must consist of three or more words: the fresh air of
Azerbaijan.

I also explain the types of word combinations to the students. There are two parts
in a word combination, the first of which is the main one, and the second is the
dependent one. If there are many words in a word combination, the last main one is the
dependent one. The subordinate and subordinate words are also called the main and
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dependent parts. For example: in the expression "the smell of a flower", the flower is
the dependent or subordinate part, and the smell is the main part, as well as the
subordinate part. There are two types of word combinations according to the means of
expression of the main part: noun and verb combinations [1, 22].

Noun combinations constitute a large part of word combinations and are one of the
important aspects taken into account during analysis. The perfect teaching of noun
combinations, especially one-sided noun combinations, is very important from the
point of view of the conciseness and harmony of speech. [2]

Combinations whose main part is expressed by other parts of speech than the verb
are called noun combinations. For example: drinking water, the best of the wood, the
five of the notebooks, all those in the house, after work, etc. Since the dependent parts
of noun phrases explain the main part, noun phrases are called demonstrative word
combinations, which are a common name. Demonstrative word combinations are
divided into three groups in terms of form and meaning. We will consider such
combinations separately with the students.

1. No special suffix is used to form demonstrative word combinations of the first
type. For example, a golden ring, a lying man, a sleeping volcano, etc. When analyzing
such combinations, the first part is taken separately as a demonstrative, and the second
part as one of the other parts of speech, but today, words such as every part, the Middle
Ages, etc. are taken together. Demonstrative word combinations of the first type are
simple and complex: a giant bear - simple, a girl who teaches a lesson - complex. They
can act as different members of a sentence, and only one adverb can be included
between them: an interesting book, a beautiful work.

2. Demonstrative word combinations of the second type are formed by the
possessive case of the first party, which indicates uncertainty, and the possessive suffix
of the third person, and are simple and complex in structure: a girl's castle - simple;
Gara Garayev metro station - compound.[3]

The sides of these compounds are mainly expressed by nouns, they cannot be joined
by words, their sides together form a sentence, when one of the sides is combined, the
other is in the singular. We clarify all the features we have mentioned by analyzing the
word combination in the sentence "The girls' spring was in the most beautiful place in
the city" .

3. The third type of determinative word compounds is formed by the first side of
the possessive case, the second side by the possessive suffix: the top of the house, the
wall of the school, etc.

They are simple and complex in structure, and no matter how many words they
consist of, one sentence member is taken. Simple - the neighbor's yard; complex - the
high, broad-hearted teacher of the school. Any number of words can be joined between
them, their sides can be combined at the same time (their opinions), the main side can
accept the possessive suffix of all persons. All these features distinguish it from the
second type.

There are some compounds whose dependent side is in the nominative, directional,
locative and accusative cases. Such compounds are called non-determinative noun
compounds. For example: higher than the mountains, love for the mother, two to three,
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etc. Together they form a sentence. In some cases, the first part is a word with a third
person possessive suffix, and the second part is an adjective: hands are bloody, eyes
are full. Verbal compounds are compounds whose main part is expressed by the
infinitive forms of the verb (infinitive, verb adjective, verb conjunction): reading a
book, today going, taking us.

Verbal compounds are structurally simple (on the path of freedom) and complex
(to die for freedom). Verbal compounds are called infinitive compounds, verb-
adjective compounds, and verb-conjunction compounds according to the means of
expression of the main part. Let's look at each of them. I also bring to the attention of
students that compound and compound words differ in their width. For example, a
verb-adjective consists of one word, but a verb-adjective compound must consist of at
least two words.

The main part of infinitive compounds can be expressed by the infinitive, and the
dependent part by various parts of speech: to write well, to get a five, to go up, etc.
Infinitive compounds are used in the sentence as the subject (he did not like to see us),
complement (it was my long-standing desire to see my classmate), noun news (my
desire is to see him), adverb of purpose (I went to the store to buy him).

The main part of the verb-adjective compounds can be expressed by the verb, and
the dependent part by various parts of speech: who came to you, who slept when he
left, who I wrote, etc. I would like to draw the attention of the students to the fact that
if they pay attention to the examples, they will see that the main part of all of them 1s a
verb, so such compounds are called verb-adjective compounds. Verb-adjective
compounds can mainly serve as determiners and various sentence members in the
sentence. For example: Today, the work to be done from tomorrow was planned -
determiner; Recognize those who lie to your face - complement, etc.

Verb-compound compounds are expressions whose main part is expressed by verb-
compounds, and whose dependent part is expressed by various parts of speech, as in
other compounds: when you know you, when you look at him, etc. Verb-compound
compounds are adverbs in the sentence. More precisely, all types of meaning, except
for the purpose and place adverbs, act as: When walking along the side of the road,
nothing happens to the person - adverb of time, or when talking along the road - talking,
he went - adverb of manner-action, etc. All components act as a sentence member as a
whole. Only the verb cannot be a part of the sentence. There are two types of
relationships between the words that make up word combinations and sentences: 1.
Meaning 2. Syntactic relationship. For example, in the combination of interesting
work, there is both meaning and syntactic relationship, but when we say crazy work,
although there is a syntactic relationship, there is no meaning relationship. Meaning
relationship refers to the semantic connection of the dependent part to the main part.
Word combinations vary in terms of relationship. For example: In the combination of
when he came, there is a subject, in when he gave the book, there is an object, in the
morning, there is a time relationship, etc.

There are two types of syntactic relationship: subordination and subordination. In
a relationship of non-subordination, the parties are equal, that is, they do not depend
on each other. For example: When Rana and Bahar are kind and sincere girls, each
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word in the sentence has entered into a syntactic relationship without being subordinate
to each other separately. The relationship of non-subordination can be between
homogeneous members and the parties of non-subordinate complex sentences and is
connected through intonation or intonation and non-subordination connectors. A
double-headed arrow is used to show this relationship. [4]

Before explaining the relationship of subordination, I create conditions for students
to exchange ideas by paying attention to the name and seeing what it means. In this
way, it is clarified that there is a dependent-subordinate, a main-subordinating party.
Three relationships are meant when we say subordination relationships.

1. The relationship of agreement refers to the agreement of the dependent party
with the person and quantity at the request of the main party. The relationship of
agreement is between the subject and the news - We went, and between word
combinations - the face of the notebook. In the coordination relationship, the main
word comes first and the arrow extends from the dependent word to the main word. In
the predicate, the main word is the dependent word. Although the coordination
relationship is always expected according to person, it can be violated according to
quantity. I draw the students' attention to this direction. The violation can occur in the
third person plural. When referring to humans, it is always in the plural, when referring
to inanimate objects, it is in the singular, but when referring to animals, it is used in
both the singular and plural, which violates the coordination. For example: The birds
have gone - the birds have gone. In the II and I types of definite noun phrases, the main
possessive suffixes create coordination. In the II type, it occurs only in the third person,
while in the III type of definite noun phrases, there is coordination in all persons: your
sister, his sister, their sisters, etc.

The control relation i1s when the dependent part of a noun changes to a case other
than the nominative case at the request of the main party. [5] In a control relation, the
main party is always the second party, and the controlling party is most often the verb.
The main indicators of control relations are case suffixes and are of two types: control
in verbs and nouns. In the case of verbs, it is possible for verbs to control other cases
than the nominative case: go home, drive a car, stand at the door, etc. In the case of
nouns, other main parts of speech other than verbs can be controlled: from him
beautiful, one of the girls, etc.

What kind of connection is there in the second and third types of determining
phrases is a confusing issue; in my opinion, there is only agreement between them.

The relation of approach is when the parties are connected to each other by
approaching each other without any grammatical suffixes. In the relation of approach,
the determiner is usually dependent, and the various parts of speech on the other side
are the main ones. A beautiful girl, look at me - between the determiner and the subject;
He is a good boy, as far as [ know - Between the noun and the verb, etc.

We do not consider it right to approach these relationships superficially in
secondary schools and, as a rule, not to touch on some of them, because it is important
to teach each of them in terms of the relationship between words.
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MICLE KYPCY «ICTOPISI HCHXOJIOFIj TA CYUYACHI
HAINIPSAIMKHU IICUXOJIOI'1i» Y ®AXOBIN NIATOTOBIII
MAT'ICTPIB MEJIUYHOI ICUXOJIOI'1I

Tepruuna Haxisa AnaroJiiiBHa

KaHJIUAAT [ICUXOJIOTIYHUX HAYK, JOLEHT,

JOTICHT KadeIpy 3arajibHOI 1 MEUIHOI TICUXOJIOT],
Harmionansuuit Mmenuunamii yHiBepcuret imeHi O.0O.boromonb1is,
M. KuiB, Ykpaina

[linroroBka marictpa 3 MEIMYHOI ICUXO0JOT1i nependayae GopMyBaHHs 34aTHOCTI
PO3B’sI3yBaTH CKJIAJIHI KJIIHIYHI Ta MICUXOCOI[ialbH1 3a7a4l B yMOBaX HEBU3HAYEHOCTI,
O0aratoakTOpHOCTI Ta BHCOKOI BIJIITOB1JAJIHOCTI. BigmosigHo hi (o)
OCBITHBO-TIpOGECiifHOi MporpaMu, MalOyTHINA ¢axiBellb Ma€ 1HTErpyBaTh 3HAHHS
MEIMYHOI TCHUXOJIOTi, TCHUXOCOMAaTHYHOI MEAMILIMHU, CY4YacHHX HEMpOHayK 1
JOKAa30BUX MIAXOAIB JO  MEIUKO-TICUXOJIOTIYHOI  JIOIIOMOTH,  3J1HCHIOBATH
MICUXOA1arHOCTUYHY OLIIHKY, Ha/IaBaTH MEIUKO-IICUXOJIOTTYHUIN CYIIPOBIJl, IPOBOJUTH
ncuxonpodiIakTUKy Ta €PEeKTUBHO B3aEMOJISTH B MYJIbTUAUCIUIUTIHAPHIN KOMaHI1
Ha 3acajax 010MCUXOCOIIAILHOTO MiAXOTY.

VY 1bOMy KOHTEKCTI Kypc «ICcTOpisi ICUXOJIOTIi Ta Cy4acHI HANMPSMKHU [ICUXOJIOT1I»
TOCiiae KIII04oBe Micle Y (haxoBiif IiAr0TOBII MaricTpiB MeaHdHOI Herxoorii. Foro
TEOpETHUYHE 3HAYEHHS MOB'A3aHe, MepIl 3a BCE, 3 TUM, 110 TJIMOOKE pO3yMIHHS Oyab
AKOi HAYKOBOI IUCIUIUTIHM HEMOXJIMBE O€3 BHBUCHHS ICTOPHYHUX MEPEIyMOB
BUHHMKHEHHS 1 PO3BUTKY THUX UM 1HIIMX HAYKOBUX IIKLJ, MAXO/A1B, OKPEMHX TEOPIii Ta
noHsATh. He € BuHATKOM 1 mcuxosoris. CyyacHe HayKOBE ICHXOJIOTIYHE 3HAHHS
HEMOXJIMBO PO3IJIAJATH JMIIE Yy HUHIIIHBOMY BHMIpi, BOHO BEJIUKOI MIipOIO
CIIUPAETHhCS Ha TIOMEpPEeHI HAYKOBI 171 MUCIUTENIB, BUYCHUX PI3HUX Tramy3end —
¢dinocodiB, MCUXOJIOTIB, MPEACTABHUKIB NPUPOAHMYMX HaykK. Bce 1e mo3Bosise
PO3IIIAIaTH HAYKOBI ICUXOJIOTIYHI 3HAHHS B iX ICTOPUYHOMY aCIEKTI JIJISl TOTO, 1100
rJIUOIIE YCBITOMUTH BUTOKH HAyKOBO1 TyMKHU, 30arHyTH ii CyTHICTh, OI[IHUTH HOBU3HY
Ta yCBIJOMUTH iICTOpUYHUI ceHc [1].

Kypc «lctopis mcuxonorii Ta cydacHi HampsIMKA TICHMXOJOTI»  3a0e3neuye
dbyHaaMEeHTaIbHE PO3YMIHHSI €BOJIIOLIT MCUXOJIOTYHOIO 3HAHHSA, 3aKOHOMIPHOCTEN
CTAHOBJICHHSI HAYKOBUX IIK1UJI, TpaHChOpMallii METOJOJOTIUHUX MiJIXOAIB Ta MOSBU
CYyYaCHHUX JIOKa30BUX MPAKTHK. [CTOpUYHMII aHAJ3 PO3BUTKY ICHXOJIOTII J03BOJIsIE
MaiOyTHROMY MEIUYHOMY IICHXOJIOTY YCBIIOMHTH BHUTOKH CyYaCHUX KOHIICTIIIIH
MICUXIYHOTO 37]0POB’Sl, KPUTUYHO OLIHIOBATHU Pi3HI TEOPETUYHI MOJIEN], PO3YMITH iXHI
MOJIUBOCTI U OOMEXEHHSI B KIIHIYHINA MpakTUll. A 03HAMOMJIEHHS 3 Cy4YaCHUMU
HaIpsIMKaMH TICUXOJIOT1i ()OpMy€ 31aTHICTh IHTErPyBaTH MDKIUCIUILTIHAPH] 3HAHHS,
oOupaTu HAyKOBO OOIPYHTOBaHI MITXOIU JI0 TCUXOMIarHOCTUKU Ta TICHXOKOPEKIIIi,
a/IanTyBaTH iX 10 NOTpeO MAIliEHTIB Y CUCTEMI OXOPOHU 370POB 4.

BoueBuap, mo mneprie 3aBaaHHsA y (axoBid MIATOTOBIN MaricTpiB MEIUYHOI
NICUXO0JIOTii, 0€3yMOBHO, BKJIIOYA€ OBOJIOAIHHS CTyJeHTaMH (yHIaMEHTaJIbHUMU
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TEOPETHYHUMHU TICUXOJIOTIYHUMH 3HAHHSMH, 3 BUAUICHHSIM OCHOBHHMX 3aB/JIaHb Ta
HaIPSMKIB MpodeciitHol AISILHOCTI JTIKapA-TICUX0JI0Ta, 3 PopMyBaHHAM MpodeciitHol
IIGHTUYHOCTI ¥ yCBIJIOMJIGHHS ce0e sk MaiOyTHboro mpodecioHana. Mu
NMEepEeKOHaHHI, M0 YCMIX IUIecnpsaMoBaHOro (OpMyBaHHS MalOyTHIX (axiBIIiB
3QJIKHUTH B1JI TOTO, HACKIJIBKY I11JT1 Ta 3aBJaHHS JISJTBHOCTI, B IKY BOHHU BKJIFOYAIOThCH,
HaOyBarOTh JJISI CTYJICHTIB OCOOUCTICHOTO CMUCIY, HACKUIBKY B Hill 3HaXOASTh CBOTO
BiIoOpakeHHsT mTpodeciiiHi 1HTepecH Ta HaxWIM CTYJCHTIB, iX MpParHeHHS 0
camoOaKTyaJi3allii Ta peanizallii CBOro BHyTPIIIHBOTO MOTEHIiany npodecionana. Mu
BBAXKAEMO, III0 CaMe€ BHBYEHHS Kypcy «IcTopist mCuXonorii Ta cydacHi HampsMKH
TICUXOJIOTI(» OpIEHTOBAHO HA PO3KPUTTA CTYJICHTOM OCOOHMCTICHOTO CMUCIY
npodeciitHoi MiATOTOBKH, HA PO3BUTOK BJIACHOT aKTUBHOCTI Ta BIAMOBIMAILHOCTI 3a ii
pe3yabTaTH, BUCTYTAE HE JIUIIE TCOPETUIHOIO OCHOBOIO, & i BAYKIIMBUM 1HCTPYMEHTOM
npodeciiiHoi iAeHTU(IKallll, PO3BUTKY KPUTUYHOIO MHCIEHHA Ta (POPMYBaHHA
KOMIIETEHTHOCTEH, HEOOX1AHUX JIJIs1 €PEKTUBHOT METUKO-TICUXOJIOTTYHOT MPAKTUKH.

IcTopis Hayku — 11e 0OCOOIMBUN KypC Yy MiAroToBKU (axiBisg. OaHa 3 MPUYUH - 11€
Te, 110 0arato MUTaHb, HAJl SKUMHU BUYCHI MIPKYBaJIM COTHI POKIB TOMY, aKTyaJibHI i
cporojiHi. B rmcuxomorii, Ha BIAMIHY BIJ I1HIIMX HayK, OYEBHJHA HACTYIHICTb
MPEMETIB 1 METO/IIB BUBUCHHS, TOOTO, TICUXOJIOTISl Ma€ OiIbIN BIAUYTHUM 1 KUBHUH
3B'SI30K 3 BJIACHUM MUHYJIUM, TOCJIIJPKEHHS SIKOTO MCUXO0JIOTH BBAXKAIOTh BAXKJIMBUM 1
noTpiOHUM. TUIBKM BUBYAIOYM IMOXOJKEHHS 1 PO3BUTOK TMCHXOJOTIi, MOXHa SICHO
nmobaynTH, M0 CHOTOAHI BOHA COOOIO sBJsA€. 3HAHHSA I1CTOPIl BHOPSAKOBYE 1
MPUBHOCUTH CEHC y T€, L0 3JA€ThCS XAaOCOM, aJpKE€ y BCIA ICUXOJOrii HE OyJo
KOJIHOTO MIAX0Qy a00 BHU3HAYEHHS, WIOAO SKUX BCl NPEICTABHUKU I1€i HAyKd
BHCJIOBJIIOBAJIM O IOBHY OJIHOCTaiHICTh. B icTOPil IcUX0J10T1i MUHYJI€ BUOYAOBY€ETHCS
B [IEPCIIEKTUBY, KA MTOSCHIOE ChOTOICHHS [1].

[Icuxosoru pi3HUX CHElialbHOCTEH BUKOPHCTOBYIOTh CXOX1 METOAM, 3aCHOBaHI
Ha TIEPEKOHAaHHI, [0 MUHYJIe Hal0e3MOCepeIHIIINM YHHOM BILUIMBAE HA ChOTOJICHHS.
MenuyHi MCUXOJIOTH, HAMPUKIIAJ, HAMAraroThCsS 3pO3YMITH HUHIMIHIA CTaH CBOIX
MAIEHTIB, BUBYAIOYH 1X TUTUHCTBO, T1 MOI1 KUTTS, K1 MOTJIM 3MYCHUTH iX BECTH ceOe
ab0 nyMaTd TMEBHUM YWHOM. 30uparouu (pakT, JIKapi-TICUXOJIOTH BIITBOPIOIOTH
€BOJIIOIIIIO JKUTTS MAIll€HTIB, 1, HEPIJIKO, 1€ MPU3BOIUTD J0 MOSICHEHHS ITPo0JIeM, 1110
BUHUKJIM ChOTOAHI. [Icuxosory, siki BUBYAIOTh MOBEMIHKY, TAKOX BU3HAIOTH BIUIMB
MUHYJIOrO Ha (OpMyBaHHS TeMepiliHbOoro. BoHM BBaXKalTh, MO0 TMOBEAIHKA
BU3HAYAETHCS TONEPEAHIMU YMOBAMHU JKUTTS 1 3aCBOEHHUM JOCBIJIOM - 1HIIUMU
CJIOBAMM, HUHIIIHIA CTaH JIOAMHU MOKHA MOSICHUTH i MUHYJIuM. Tomy, icTopis
rcuxosiorii o0'eTHye BCi raay3i JOCIIIKEHHS Ta BC1 IPOOJEMU Cy4acHOI IICUXOJIOTTI.
Bona po3Boiisie 3'scyBaTH B3a€EMO3B'SI30K MK PI3HUMH 11€IMH, TEOPISIMU Ta
KOHIICMIISIMH, JIO3BOJISIE 3PO3YMITH, SK OKpPEMI JIAaHKM HE3BIJJAHOTO IIiJI Ha3BOIO
MICUXOJIOT1sI BUOYJIOBYIOTHCS B JIOTIYHY KapTHUHY HAyKHu. [CTOpIO MCHUXOJIOT1] MOKHA
TaKOX TPEJICTABUTH SIK HAyKy, [0 BHBYAE 1CTOPIIO, JOCHIKYE 1CTOPUYHI TOJIT Ta
JIOCB1] MUHYJIOTO - III0 1 pOOUTH IMCUXOJIOTIIO TAaKOI0, IKOK0 BOHA € HAChOTOHI [2].

KpimM, BoueBHIb, TEOPETUIHOTO 3HAYEHHSI, Kypc «IcTOpis ICUXoJorii Ta cydacHi
HaIpsIMKKU TICUXOJIOT11» Takok 3abe3mnedye (OpMyBaHHS MPAKTUYHUX HABUYOK Ta
(axoBUX KOMIIETEHTHOCTEH, TaKMX SK: 3/IaTHICTh ONEpyBaTH KaTeropiaabHO-
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MOHATIHHAM amapaTtoM TCHXOJOTii; 3JaTHICTh JO PETPOCIEKTUBHOTO aHAII3Y
BITUM3HSAHOTO Ta 3apyOiKHOTO JOCBITY PO3YMIHHSA TMPUPOAM BHUHHUKHEHHS,
(YHKITIOHYBaHHS Ta PO3BUTKY MCHXIYHMX SIBUII;, 3/IJaTHICTh CAMOCTIMHO 30MpaTH Ta
KPUTUYHO  OMNpalbOBYBaTH, aHAJI3yBaTU Ta Yy3araJbHIOBATU TICUXOJOTIYHY
1H(opMalIiro 3 pi3HUX JHKEPEIT; 34aTHICTh aHAII3yBaTH Ta CUCTEMaTHU3yBaTH OJIeprKaHi
pe3yabTaTH, GOpMYIIIOBATH apryMEHTOBaH1 BUCHOBKH Ta PEKOMEHIallii.

Otxe, kypc «lcropiss mNCHXOJOrii Ta CydyacHl HampsIMKH TICHUXOJIOTI» €
HEBIJI'EMHUM €JIEMEHTOM NpOo¢eciiftHOl MiATOTOBKMA MariCTpiB MEIUYHOI TICHXOJIOT],
OCKUIbKM 3a0e3mnedye rianboke po3yMiHHS BHUTOKIB, 3aKOHOMIPHOCTEH pPO3BHUTKY Ta
Cy4YaCHHMX TEHJECHIIIH CuXonoriunoi Hayku. Came i1CTOpUKO-TEOPETHIHUN PyHIaMEHT
703BOJIsIE MaOyTHROMY (haxXiBIFO 3aCBOITH 3arajibHI 3aKOHOMIPHOCTI, TEHICHIIT Ta
XPOHOJIOT1K0 CTAHOBJICHHS 1 PO3BUTKY HAYKOBUX IMCHXOJIOTIYHUX 3HAHb B KOHTEKCTI
MPUHILUIIB Ta MPOBIJHUX METOAOJOTIYHMX MiJXOMAIB; 3aCBOITH 3arajbHy JIOTIKY Ta
XPOHOJIOT1I0 CTAaHOBJICHHS HAYKOBHUX TEOPi B KOHTEKCTI CYy4YacHOTO PO3BUTKY
MICUXOJIOTIYHUX 3HAHb; PI3HULIIO MIJXO/IB Y Cy4aCHUX HAMPAMKAX IMICUXOJIOTI, a TAKOX
KPUTHUYHO OIIHIOBATH Pi3HI KOHIIETITYalbH1 MJX0/H, YCBIIOMIIIOBATH TXHIO I0Ka30BY
0a3y Ta oOMpaTH HAMOUIBII peleBaHTHI METOAW JUisi POOOTH B YMOBax KIIIHIYHOT
6ararodaktopHocTi [3].

3HaHHS €BOJIOLII TICMXOJOTIYHUX KT 1 CY4YaCHUX HaIpsIMKIB CIpUSE
(hopMyBaHHIO 3/aTHOCTI 1HTErpyBaTH MEIUKO-TICUXOJIOTIUHI, TMCUXOCOMATHYHI Ta
HEUpPOHAYKOBI MIJIXOAM, IO BIAMOBIAAE BUMOTaM OCBITHBO-IIPOQECIHHOI MPOrpaMHu.
Kypc miarpumye po3BUTOK NMpoQeciiHOl 1I€HTUYHOCTI, KPUTUYHOTO MHUCIEHHS Ta
KOMIIETEHTHOCTEH, HEOOXITHUX ISl TICUXOJIarHOCTUKH, MCUXOMNPOQIIaKTUKH,
HaJlaHHS ~ MEJMKO-TICUXOJIOTIYHOT  JIOMOMOTM ¥ ePeKTHBHOI  B3aeMOMAil B
MYJIBTUIMCHMILTIHAPHIN KOMaH Il Ha 3acaiax 010MCUXOCOIIaTIbHOTO MIIXO0Y.

TakuM 4YWHOM, BIH BUKOHYE€ HE JIMILIE OCBITHIO, a ¥ cTpaTeriyHy (yHKIIO —
3a0e3nedye MUTICHICTh TpodeciitHoi miAroToBKH, (GOpMye 3[aTHICTH MpAIlOBaTH 3
JI0OKa30BUMH METOJaMH Ta CIPHSE CTaHOBJIEHHIO BUCOKOKBaTi(hiKoBaHOTO (haxiBIid,
TOTOBOTO JI0 BUKJIMKIB Cy4aCHOT CHCTEMH OXOPOHH 370POB 4.
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TEOPETUYHUU AHAJII3 BIIJINUBY ATPECUBHOCTI
OCOBUCTOCTI HA ITOBEJATHKY Y KOH®JIKTHUX
CUTYALIAX ITIIAJIITKIB

Ilirimara /liana BauyeciaBiBHa
3100yBay TPETHOTO PiBHS BUIIOT OCBITU (PaKyIbTETy CyCHUIBHUX HAYK
JIBH3 "VY:xropoacbkuil HallioHAIbHUAN yHIBEepCcUTET'", YKpaiHa

Coaomka Exyapa TiGepiitoBuy
KaHJIUJIAT TICUXOJIOTIYHUX HAYK, JOLEHT KadeapH MCUXO0JIOorii
JBH3 "Vxropoacwekuii HallioHAIBLHUHN YHIBepcUTeT", YKpaiHa

[IcuxosoriuHl 0COONMMBOCTI BIUIMBY arpeCMBHOCTI OCOOMCTOCTI Ha MOBEAIHKY Y
KOH(DJIIKTHUX CUTYaIIsIX MIJJIITKIB CTAHOBIISATh OCOOJIMBUI 1HTEPEC SISl HAYKOBIIB Y
rajy3i IMCHUXOJIOT1i. 3yMOBJEHO L€ THM, IO Cy4YaCHE CYCHUIbCTBO CTHUKAETHCA 3
npobJieMamu, OB’ I3aHUMH 3 TPYOICTIO Ta HACHJIBCTBOM, IO MPOSBIISIIOTHCS HE JIUIIE
B OCOOHMCTICHUX CTOCYHKAaX, a M y COI[IaJIbHOMY CEpEIOBUIIl. 3POCTAHHS BUIMAJIKIB
OyJHTY cepell NUIITKIB Ta MPOSIBIB arpecii y MIKoJax BUMAarae riamoIIoro po3yMiHHs
OpUYMH 1UX sBUIIL. JIOCHII)KEHHS arpecMBHOCTI OCOOMCTOCTI Ta ii BIUIMBY Ha
MOBEJIHKY y KOH(MIIKTHUX CUTYAIlisIX JO3BOJISIE BUSBUTH MEXaHI3MHU, SIKI CIPUSIIOThH
(GhOpMyBaHHIO arpecHMBHOI TMOBEIIHKH, 1 PO3pOoOMTH e(EeKTUBHI cTparerii s ii
KOPEKITi.

AHani3youu Tpari CydacHUX BITYM3HSHUX HAYKOBIIB, (DEHOMEH arpecuBHOI
MOBEIIHKA BUBYAIOTh Yepe3 MPU3MY P13HUX YNHHHUKIB, a CAM€ : CXHJIbHICTh JI0 PU3UKY
(O.C. Hponona), ocobmuBocti camoouinku (M.A. Ilupnuk), CHiBBIAHOLIEHHS
arpecrMBHOI TMOBEIIHKM Ta I[IHHICHUX opileHTauid (3.I'. CnpuHcbka), popMyBaHHS
camoperyJiii (B.€. MenbHu4eHko). JlesKi 10CIiTHUKU T0BOJSATD, 1110 B OCHOB1 Oy /1b-
AKOTO BHSIBY arpecii JIS)KUTb Taka BJIACTUBICTH OCOOUCTOCTI, IK arpecuBHICTH (T.
Turtapenko Ta iH.) [4, ¢. 217].

ATpPECHBHICTD - BIIHOCHO CTIMKMI CMOIIIHHUHI CTaH 1 BIACTUBICTH OCOOMCTOCTI, L0
MPUITYCKA€ TOTOBHICTh /10 arpeCUBHOT MOBEAIHKH 1 BUSBISETHCA B TBI, 3JI0CTi, AisX
IPOTH 1HIIMX JIOAEH, 0COOIMBO y BUIAIKAX, SIKIIO BOHU 3aBa)KaIOTh 3a/10BOJIEHHIO
notped abo MOCATHEHHI0O MeTU. B KOH(IIKTHHX CHUTyalisix MOXE BUCTYIATH SK
BaplaHT MICUXOJIOTIYHOTO 3aXUCTY B PEAKIIISIX HA KOH(IIKTOTCHH CIIJIKYBaHHS, Y TOMY
YHCITi 1 Ha CIJIOBI IPUHOMH KOH(MIIIKTHOT B3a€EMOI11, IO TPUHIDKYIOTH BJIACHY T1/IHICTh
y4JacHuKa KoH(DIIKTY [2, ¢. 33].

Kpu3za mijuniTkoBOTo BiKy — I1€ OJIMH 3 HaWCKJIAIHININX BIKOBUX TEPIOJIB Y KUTTI
MOAWHU. [HTEeHCUBHUHN (1310J0TIYHUMN, COLIANBHUNA Ta TMCHXOJIOTTYHHI PO3BUTOK
BIUIMBA€ HA EMOIIIHY CTa0UIbHICTh, IO TMPOSBIAETHCA y BUIJIAIlI arpecUBHOI
noBeiHKA. OJHa 3 OCHOBHUX MPOOJIEM I[bOTO BIKOBOTO TEPiOAYy — HE3IATHICTh
MIUIITKIB  €(QEeKTUBHO BHUPIIIYBAaTH KOH(IIIKTH, L0 YacTO MPU3BOAMUTH 1O
JNECTPYKTUBHOI MOBEAIHKHU. [TITITKN BUKOPUCTOBYIOTh arpe€CUBHICTD SIK JTOCTYIHUN
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Croci0 caMOBHpaXeHHSI, JOCATHEHHS 0axxaHOro abo caM03aXUCTy Y KOH(IIIKTaX.

ATpPECHBHICTD, K pHca XapaKTepy, MOXKE CYTTEBO BIUIMBATH Ha T€, K MITITOK
pearye Ha CTpECcOBI CUTYallii, KOH(IIIKTH Ta colliaibH1 B3aeEMO/I11. 30KpeMa, MiTITKH 3
BUCOKUM PIBHEM arpeCHBHOCTI YacTille 0OMparoTh MPsAMY KOH(POHTAIIIO, 110 MOXKE
NPU3BOAUTH IO 3arOCTPEHHs KOH(QIIIKTIB Ta eckaialii Hampyru. TakuMm YHHOM,
arpecUBHI peakIlli CTal0Th JOMIHYIOUUMH Y KOH(MIIKTHUX B3aEMOIISX.

Jlo KIIFOYOBUX OCOOJMBOCTEM arpeCUBHOI MOBEAIHKHM MIJIITKIB HAJICKUTH 1XHS
HU3bKa TOJIEPAHTHICTH 10 PpycTparii. Konu miuniTok CTUKAETHCS 3 IEPENIKOaMU Ha
NUISIXY IO JOCSTHEHHSI CBOIX ITUICH, BIH 9acTO HE B 3MO31 KOHTPOJIFOBATH €MOIIIi 1
oOupae KOPCTKI METOH JIJIs MOJOJaHHs [UX Mepenko1. Jlo mpukiany e Moxe 0yTu
rpy0a BIAMOBIIb HAa BIIMOBY, KPUTUKY UM 1HIII MOAPA3HUKH, SIKI MIATITOK CIpHiiMae
K 3arpo3y JUIsI BIIACHOI CaMOTIOBAary.

Kpim Toro, arpecisa Juisi OIJIITKIB 4acTO CTa€ 3acO000M CaMOCTBEP/KECHHS Ta
JEMOHCTpALli CBOET CUIM 200 KOHTPOJIIO HAJ CUTYyali€r0. Y KOH(MIIKTHUX CUTYaLIsIX
BOHU MOXKYTh IPAarHyTy JOMIHYBAaTH HaJ IHITUMHU YYACHUKAMH, BBOKAIOUH arpeCUBHY
MOBEMIIHKY €(PEKTUBHUM CIOCOOOM JOCIATTH Oa)kaHoro pe3ynbTaTy. Lls morpeba y
JIEMOHCTpAILIIi CUJTH € OCOOJIMBO aKTYaJbHOIO Y CUTYAIIisX, J€ MiAJTITOK BITIYBa€ CBOIO
c1a0KICTh 200 3aJIeKHICTb.

[TigTiTKU TaKOXK CXWJIBbHI JO arpecii 4epe3 COLiaJIbHUM THUCK 1 BIUIUB TPYIH
OJHOJITKIB. BaXJIMBICTh COIIAILHOTO MNPUMHATTA B I1bOMY BIIll ITABHUIIYE
HMOBIPHICTb TOTO, 1110 BOHU OyAyTh BUKOPUCTOBYBATH arpecito B KOH(QIIKTax, abu HE
BTPAaTUTU CBO€I MO3MIIT B Tpymi. Arpecis y IIbOMY BHIIQJIKy MOXE BHUCTYNATH
IHCTPYMEHTOM ISl 3MIIHEHHSI CBOTO CTaTyCy cCepea OJHOJITKIB abo 3acobom
YHUKHEHHS ocyay 3 00Ky rpyn# [1].

[Ile omHi€0 BaXJIMBOK XaPAaKTEPUCTUKOK arpeCHMBHOCTI MIUNTKIB € iXHS
TINepPUYYTIUBICTD 10 COLIANIBHOI OIIHKU. BOHM rocTpo pearyioTh Ha Oyb-sKi ClIpoOu
NPUHU3UTU iX a00 BHUKJIMKATA y HUX MOYYTTS BJIACHOI HEMOBHOLIHHOCTI. HaBiTh
HE3HAaYH1 KOMEHTapi 4 Aii, sIKIi MOXKYThb 3/1aBaTUCS JOPOCIUM HEBUHHHUMH, ITiIJIITKH
CIPHUIMAIOTh SK 3arpo3y BJIACHIM THOCTI. SIK HACHIIOK, BOHU MOXKYTbh BJIaBaTHCS /10
arpecii sk 3aco0y TIICHXOJIOTIYHOTO 3aXHCTy, HaMaraluuchb 3aXUCTHUTH CBOIO
CaMOToOBary BiJl peaibHUX YM YSIBHUX 3arpo3.

ArpecrBHa TOBEIIHKA MIUTITKIB y KOHMIIIKTAaX TaKOX MOCUIIOETHCS 1T IKOBOIO
IMITyJIbCUBHICTIO. Yepe3 HecTauy JAO0CBily Yy BHPIMICHHI CKJIAJIHUX COIIJIbHUX
CUTyaIlld MIJJIITKM 4YacTO HE 3/IaTHI 3BAYKUTU BCl MOJKJIMBI HACHIIJKK CBOIX JMiM 1
IIBUIKO TIEPEXOAATh J0 arpecHMBHUX BigmoBiged. Ile Moke mnpu3BOAMTH [0
MOJAJIBIIIOTO 3arOCTPEHHS CTOCYHKIB 3 OTOUYHOUUMU [3].

TakuM 4MHOM, MIJJTITKOBA arpeCUBHICTh HE TUIBKU MOTIMOIIOE KOH(DIIKTH, alie i
3aKpIIUTIOETBCSL K CTiKka QopMa peakuii Ha TPYAHOLIl y MIXKOCOOUCTICHOMY
CIUJIKYBaHHI, 1[0 3HIKYE 3JAaTHICTh O KOHCTPYKTUBHOI B3a€EMOAIl 3 1HIIMMHU Ta
YCKIIQIHIOE COIIalIbHY afanTaiiito. He muBnsauce Ha Te, 110 arpecMBHA Ta KOH(IIKTHA
MOBEJIIHKA 3aJieKaTh Bi 0ararbox (pakTopiB, IO CYTTEBO YCKIAIHIOE X BUBUYECHHS,
HEOOX1IHUM € BU3HAUYE€HHS KOHKPETHOTO MIAXOAY 10 PO3YMIHHS B3a€MO3B’ 3Ky MIXK
[IMMHU JIBOMA SIBUILIAMHU.
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BILIUB JO30BAHOI XOAbBU HA
IMICUXOEMOIINHUIA CTAH TA SIKICThH CHY B OCIB
CTAPEYOI'O BIKY

IHeperymos €rop Oserosuy4
CTYACHT
TaBpiiicbKOro HalllOHAJIBHOTO YHiBepcuTeTy iM. B.1. BepHaacbkoro

BiamoBimHO A0 TepOHTONOTIYHOT BIKOBOI Kiacu(ikarlii, cCTapedynuid BiK OXOILTIOE
Nepioj KUTTS JIOAUHH BiA 75 10 89 pokiB. Y 11eil nmepiof] )KUTTS JIOIUHU B OpraHizMi
B1/10yBaIOTHCSl IPUPOJIHI BIKOBI (D1310JI0TIYHI Ta COIlabHI 3MIHH, K1 BILUTUBAIOTh HA
MICUXOEMOUIMHUI CTaH JIIOAWHU Ta AKICTh 11 CHY. I[locTynmoBO 3HHMIKYIOTHCS
(yHKLIOHATIBHI pEe3€pBU OpraHi3My U aJanTaiiiiHi MOXJIMBOCTI, pIBEHb (PI3UYHOI Ta
COIlaJIbHOI aKTUBHOCTI, IO MOXE IMO3HAYATHCS HA E€MOIIMHOMY OMaromoiayydi Ta
pEeXKUMI CHY.

[IcuxoemMoriiHuii ctan 0ci0 cTapedoro BiKy (POpMYe€TbCs Mij BIUIMBOM PI3HHX
EMOI[IHUX, KOTHITMBHUX 1 TIOBEIIHKOBUX UWHHUKIB. BaxnuBy ponb y oMy
BIJIIrPAlOTh PIBEHb TPHUBOXKHOCTI, €MOIlIHHA CTAOUIbHICTh, HACTPIi, 3IaTHICTbH
aJanTyBaTUCS O 3MIH Ta 3arajbHE BIAYYTTSA IICUXOJIOTIYHOro Ojaromonyyqus. Y
CTape4yoMy Billl Y JIOAWHU MiBUIYETHCS PU3UK BUHUKHEHHS €MOLIMHOT JIaO1IbHOCTI,
TPUBOXKHHX 1 JENPECUBHUX MPOSABIB U€pe3 BIKOBI 3MIHU CTaHy 370pPOB’sl, 0OOMEKEHHS
(13UYHOI aKTMBHOCTI, 3HMKEHHS COLIAJIBHOI B3a€MOJIi, BTpATy ONHM3bKUX JIONEH,
3MIHY COI1aJIbHOTO CTaTyCy, CAMOTHICTb Ta 3aJI€KHICTh B1J] CTOPOHHbBOI JOTTOMOTH.

Bax1iBrM KOMITOHEHTOM 3arajibHOTO (D)YHKIIIOHAJIBHOTO CTaHy JIFOAMHU Ta OTHUM
13 YMHHMKIB, 1110 BU3HAYAIOTH ii ICHHY aKTUBHICTb 1 ICUXOEMOLIHiHE O1aronoiayyys €
AKICTh CHY. Y CTapeuomy Billi B1I0YBarOThCS MPUPOJHI BIKOBI 3MIHU CTPYKTYpH Ta
apxitektypu cHy. CoH cTae MeEHII DIHOOKMM 1 OUIBII YYTJIMBHM, YacTille
MEePEPUBAETHCS HIYHUMH MPOOYIKEHHIMH, a TPUBAIICTh OE3MEPEPBHOTO CHY MOXKE
3MEHIIyBaTUCS. Takok y Jrofed I[bOro BIKY HEPIAKO BUHUKAIOTH TPYIHOII i3
3acHHaHHAM a00 paHH1 MPOOYIHKEHHSI, TICIS SKUX HE 3aBXK I BIAETHCS 3HOBY 3aCHYTH.
Ha coH Takox MOXyThb HEraTMBHO BIUIMBAaTH OOJIbOBUM CHUHAPOM, COMAaTHYHI
3aXBOPIOBAHHS, MEIMKAMEHTO3HA Tepallisi, MOPYIIEHHS PEXKUMY JTHS, HU3bKa (i3ruHa
aKTUBHICTh, TPUBOXKHICTH 1 AenpecuBHl NposiBU. [[opyleHHsI CHY CyNpPOBOIKY€ETHCA
M1JIBUIIICHHSM APATIBIUBOCTI, EMOIIITHOIO HECTAOUTbHICTIO, 3HMYKEHHSIM KOHIICHTpAIIi1
yBarv Ta MOTIPIICHHSM CyO’€KTUBHOI OLIHKU SKOCTI KUTTS. BojgHouac miaBUIIIEHUN
pIBEHb TPHUBOXKHOCTI, JENPECHUBHI MPOSBU Ta EMOLIMHE HaNmpyXeHHS MOXYTh
YCKJIQJHIOBAaTH 3aCHHAHHA ¥ CHOPUYUHATH (parMeHTarito CcHy. TakuMm 4YHHOM,
dbopMyeTbcs  B3a€EMO3ANICKHHUM  XapakTep 3B 53Ky, 3a SKOTO  MOTIpIICHHS
MICUXOEMOLIIHHOTO CTaHy CHpUsi€ MOPYUICHHSIM CHY, a HEIOCTaTHs SKICTh CHY, CBOEIO
4Yeproro, HeraTUBHO BITUBAE HA €MOIIiiTHE Ta KOTHITUBHE (YHKIIIOHYBaHHS.

Bapto po3ymiTty, 110 coH — 11€ He MPOCTO BiJIMOYUHOK, & aKTUBHUUN MPOIIEC, ITi]T
gac SIKOTO MO30K 00poOmsie 1HdopMallio, BIAHOBIIOE EMOINIWHUNA Oamanc 1
«Tepe3aBaHTaXKY€eThC». [IOBHOLIIHHUM CHOM BBa)KA€ThCS COH TPUBATICTIO 7—9 TOUH.
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SkicHMII 1 JOCTATHIN COH JOTIOMArae 3HIKYBaTH PiBEHb KOPTU30IY (TOPMOHY CTPECY),
cTab1113y€e HACTPiK, MOKpaIIy€e KOTHITUBHI (DYHKIII1, CIIPUSE MATPUMAHHIO €MOIIAHOT
CTaOLIBHOCTI,  CTPECOCTIMKOCTI, IMO3UTHUBHOTO  HACTPOd Ta  HOPMAJIBHOTO
(hyHKITIOHYBaHHS KOTHITUBHUX ITPOIIECIB. XPOHIYHE HEJIOCUITAaHHS MOYKE ITiIBUIITYyBaTH
PH3HUK PO3BUTKY MICUXIYHUX PO3JIadiB, 30KpeMa Jernpecii, OImoaspHOTro Ta TPUBOKHUX
PO3TIaIiB.

OmHUM 13 BOKITMBUX HEMEIMKAaMEHTO3HUX METO/I1B MOKPAIIICHHS SIKOCTI CHY B 0C10
CTapeyoro BIKy € jo30BaHa xoanOa. PerymspHa ¢i3uyHa aKkTUBHICTH MOMIPHOI
IHTEHCUBHOCTI MOXKE CIIPUSATH HOpMaJi3allli peKuMy CHY Ta HECHaHHS, 3MEHIIECHHIO
MICUXOEMOLIIHHOTO HAMPY>KEHHs1, TOKPALIEHHIO HACTPOIO Ta 3arajibHOTO CAMOTIOTYTTSI.
BapTo 3a3naunT, 1110 7030BaHa X0p0a € TOCTYITHUM 1 6e3meYyHIM 3ac000M (Pi3UUHOT
Tepamii, O CHPAMOBAaHUN HE JMIIE HA MATPUMKY (I3MYHOI aKTUBHOCTI, a W Ha
MOKPAIICHHS SIKOCT1 CHY Ta EMOIIHHOTO CTaHy OC10 CTapeyoro BIKY.

BaxyuBiCTh CHY JJI TICUXOEMOLIIMHOTO CTaHy Ta 3[0pOB’S JIIOIUHH, a TaKOXK
BIUTUB (PI3UYHOT aKTUBHOCTI Ha MOKPAIIECHHS CHY € MPEAMETOM JOCIHIKEHHS TaKHX
HayKoOBIIiB, sK: B. Jlopomenko, K. Menera, B. ®apopuros [1], . Kotko, H. T'oHuapyx,
O. llImatona, C. IIeBnos [2], 3. Koy, Kc. Aur, 3. Yen [3], . ’Kao, K. JIy, K. i1 [4],
M. Banr, K. ®nekcenep, A.Kinmanoscki, C. Kpece, I. T'epoeprr, T. Cuikoscki, A.
ITerepc, M. Cranm [5], M. IpBin [6] Ta iHIII.

O3HalloOMJICHHST 3 pe3yJibTaTaMu JOCIHIKEHb CBITYUTH NPO MO3UTHBHHUM BIUIUB
(13UYHOI aKTUBHOCTI Ha AKICTh CHY. EMIIpU4YHI pe3yiabTaTH MiITBEPIAKYIOTh, IIO
M1JBUILEHHS P1BHS (D13UYHOI AKTUBHOCTI MOXKE CIPHSITH OKPAILIEHHIO TOKA3HHUKIB CHY
HE3aJIeKHO BiJ] XapakTepy Ta IHTEHCUBHOCTI (PI3MYHOTO HaBaHTaXEHHS. 30Kpema,
30UIbIICHHST 00CATY (DI3UYHOT AKTUBHOCTI aCOLIIOETHCS 3 MIABUILCHHSIM 3arajibHOl
TPUBAJIOCTI CHY, CKOPOYCHHSIM JIaTEHTHOTO TEpIONy 3aCHHAHHSA Ta 3POCTAHHSIM
€(hEeKTUBHOCTI CHY.

®Di3UYH1 HABaHTAKEHHSI MAIOTh MOTYKHUIM aHTUACTIPECUBHUM 1 MPOTUTPUBOKHUMN
edext. Lle mosCHIOEThCS TUM, IO T Yac PyXy BUIAUISIOTHCS €HAOPGhIHA — MPUPOIHI
«TOPMOHH paniocTi». PerymspHa (i3udyHAa aKTUBHICTH CIPHUSE TOKPAIICHHIO CHY,
ma’MsTi, yBaru i MUCJIEHHS, 3HIKEHHIO PIBHS CTpPECY, MiABUIICHHIO CAMOOIIIHKU. 3a
JTAHUMH YHUCIICHHUX IOCIKEHb, (Di3WYHA aKTHBHICTh MOXKE OyTH e€(PEKTHBHOIO SK
MIATPUMYIOUa Teparisi TmpH Jenpecii, TPUBO3i, MOCTTPABMATUYHOMY CTPECOBOMY
po3mai.

bioxiMiuHMI1 BIUIMB J030BaHO1 XO/IbOU Ha SIKICTh CHY MOB’SI3aHUM 13 KOMIUIEKCHOIO
peakIli€ro opraHiaMy Ha rnomipHe ¢i3udHe HaBaHTaKEeHHs. PerynspHa xonp0a cripusie
onTHUMi3allii HeUpPOryMopajabHOI PEeryssilii, 30KpemMa BIUIUBAE€ HA PIBEHb KOPTHU3OITY,
CEepPOTOHIHY Ta IHIIMX HEHpOMEIIaTopiB, 0 OEpyTh y4yacTh Y PEryisiiii HacTpOIo,
CTPECOBOI BIATMOBIII Ta ILHUKIY «COH—HecmaHHs». I[lomipHa (¢i3udyHa aKTUBHICTH
J0TIOMarae 3HU3UTH MICUXOEMOLIHE HANpPYy>KEHHS Ta CIpUs€ HOpMai3alii Be4ipHbOi
CeKpellii MeJIaTOHIHY, 3aBISKA YOMY CTBOPIOIOTHCS CIIPUSTIMBI YMOBH JIJISl 3aCUHAHHS
Ta OUIBII TPUBAJIOTO 1 OE3MEPEPBHOTO CHY.

Perynsipua nmo3zoBaHa xomp0a TMO3UTHBHO BIUIMBAE HA METAOOIIYHI TPOIECH,
CHpUs€ MOKPAILIEHHIO Yy TIAUBOCTI J10 1HCYIIHY, KPOBOOOITY Ta (PyHKIIOHAIBHOTO CTaHy
CEPIIEBO-CYIMHHOT CHUCTEMH, IO CHpPHUSE MIATPUMAHHIO TOMEOCTa3zy Ta IOKpaIlye
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AKICTh 1 CTPYKTYpy CHy. BapTo po3ymiTu, 110 BUpPaKEHICTh OIOXIMIYHHMX peakiii
3QJICKHUTH BiJl IHTEHCUBHOCTI, TPUBAJIOCTI Ta PETYISPHOCTI ()13UWYHOTO HAaBaHTAXKCHHS,
a TaKOXX BiJ 1HAMBIIyadIbHOTO (DYHKIIIOHATBHOTO CTaHYy JIFOJIUHH.

CucremarnyHe BUKOHAHHS JI030BaHOi XOABOM MOMIPHOI 1HTEHCHUBHOCTI MOKE
CHOPUSTH 3HIKEHHIO PIBHA TPUBOXKHOCTI, TOKPAIIEHHIO EMOI[IHHOTO CTaHy Ta
M1JBHUIICHHIO SIKOCTI CHY B OCI0 CcTapeyoro BiKY. PeryisipHi mporyasHKA MO3UTHBHO
BILJIMBAIOTh HA TICUXOEMOIIMHUN CTaH MAIll€HTIB, CIIPUSIOTh MOKPAIICHHIO HACTPOIO,
MIBUIIEHHIO BIIEBHEHOCTI Yy BJIACHIA MOOUTHHOCTI Ta 3MEHIIICHHIO CTPAaxy IaJlIHHS.
Perynsapna ¢i3uuHa akTUBHICTh O3UTUBHO BIUIMBAE HA COH, CIIPUSAIOUYH 301IbIIIEHHIO
HOTo TpUBAJIOCTI Ta Cy0’ €KTUBHOI KOCTI, 3SMEHILIEHHIO KUTHKOCTI HIYHUX MPOOYIKEHb
1 3HIDKEHHIO BTOMJTFOBAHOCTI TIPOTSITOM JTHSI.

EdexTuBHICTB Ta 6€3MeKa 1030BaHOI X0IbOU 3aJIeXkaTh Bl TPaBUIIbHOI OpraHizarii
CEpeNOBHINA Ta BpaxyBaHHS IHIUBIAYaJbHUX MOXIMBOCTEH mionuHu. Bakmuse
3HAYEeHHS MAlOTh €ProTEPareBTUYHI aCMIEKTH, 30KpeMa OIliHKa 0€3MeYHOCTI MIPOCTOPY,
y SAKOMY 3[IIACHIOEThCS MepecyBaHHs. PU3MK MaliHHS MOXYTh MiABUILYBATH BY3bKi
KOpUJ0pU, 0OMEKEHUH TIPOCTIP JIsE PO3BOPOTY XOIYHKIB, HECTINKI KMJIUMKH, CIIU3bKI
a0b0 HepiBHI MOBEPXHI, HEJOCTATHE OCBITIICHHS Ta MEOJi, pO3TallOBaHI HA IUISAXY
nepecyBaHHs. ToMy nepe/1 moyaTkoM IporpaMu J030BaHO1 XOAbOU JOIIIIbHO POBECTH
ayJIUT CEPEJIOBUINA Ta 3AIMCHUTH HOTO ajanTalliio: 3a0€3MeYUuTH JOCTaTHIM BIILHUM
MPOCTIp, BCTAHOBUTU TMOPYYHI, YCYHYTH MEPEIIKOAH, BUKOPHUCTOBYBATH HEKOB3HI
MOKPUTTS Ta 3a0€3MEUUTH HAJIC)KHE OCBITICHHS.

He MeHII BaXJIMBUM € OLIiHIOBaHHS (DI3UYHOTO CTaHy ocoOu crapeyoro Biky. Ha
3QTHICTh O€3MEYHO NepecyBaTuca Oe3MOCcepeaHbO BIUIMBAIOTH 31p, KOOPAMHALIA
pyXiB, piBHOBara Ta cuja M’s3iB. [Ipu BHpakeHUX MNOPYIICHHSIX KOOPAMHAIII],
piBHOBaru abo M’si30BOi CIA0KOCTI MOXKE€ BUHUKATH MTOTpeda B JOAATKOBOMY CYIIPOBO/II
YU BUKOPUCTAHHI JOMOMDKHUX 3aco0iB mepecyBaHHs. OIHOYaCHO mporpama Xoanou
MOBMHHA OyTH 1HAMBIAYaJTi30BaHOIO Ta MepeadayaTd IMOCTYHOBE 30UIbIIEHHS
TPUBAJIOCTI ¥  IHTEHCHUBHOCTI  (DI3UYHOTO  HABAaHTAXXEHHS  BIAMOBIAHO [0
(YHKITIOHATBHOTO CTaHy MAaIli€HTA.

Opranizaiiiss  1030BaHOT  XOIbOM Tmependadae BU3HAYEHHS 1i TPUBAJIOCTI,
IHTEHCUBHOCTI, 4acTOTH Ta Oe3meunoro MapmipyTy. [1ix yac mpoBeneHHs 1HTEpBEHITIT
JOIUIBHO (DIKCYBaTH TPUBANICTh 1 BIACTaHb MPOTYISHOK, a TaKOX OIlIHIOBATU
CaMOTIOYYTTA TAIll€HTa. BaXXTMBUM € CITOCTEPEKEHHSI 32 TEXHIKOIO XOJh0H, 30KpeMa
MPaBWJIbHUM TMEPEHECEHHSIM Baru TuUIa, MiATPUMAHHSIM pIBHOBAard Ta OE3MEUYHUM
BUKOHAHHSIM TIOBOPOTIB. 3a HEOOXIAHOCTI 3IHCHIOETbCS KOHTPOJIb OCHOBHHX
MOKa3HUKIB (PI3MYHOTO CTaHy, 30KpeMa 4YacTOTU IMYJIbCY, apTepiajiIbHOTO THUCKY Ta
Cy0’€KTUBHOTO PiBHSI BTOMHU.

Ha perynspHicTh 7030BaHOi XOJAb0M 3HAUHHWM BIUIMB MAalOTh COIlIAJIbHI Ta
MCUXONOriyHl  4MHHUKK. CTpax MaJiHHS, TPUBOXKHICTb, 3HUKEHUN HACTpii,
BIJICYTHICTh MIATPUMKU a00 HeOakaHHs 3aJUIIATH KIMHATy MOXYTh OOMEXyBaTu
¢13MuHy aKTHUBHICTh OCi0O cTapedyoro BiKy. ToMy BaXJIMBO MO€NHYBaTh (i3UYHY
TEpario 3 ICUXOJIOTIYHOIO MIATPUMKOI0, MOTUBAILIITHIM CYIPOBOJOM Ta MOCTYIOBUM
3a]Ty4eHHSM JIFOAMHU 10 (PI3UYHOI aKTUBHOCTI. J{0TaTKOBO MOXKYTh 3aCTOCOBYBATHUCS
penakcaliiiiii BpaBu, CIIPSIMOBaH1 Ha 3HIKEHHS TICUXOEMOIIHHOTO HapPy>KeHHS.
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Jlnst Bu3HAueHHS €QEKTHBHOCTI J030BaHOI XOIbOM HEOOXITHO TPOBOIAHUTH
OIIHIOBAHHS TICUXOEMOIIIMHOTO CTaHy Ta SIKOCTI CHY JO 1 IICJS BIPOBAJKEHHS
nporpamu. lle Moxke BKJIIOYATH aHKETyBaHHS, O€CiIy 3 MAIlEHTOM Ta BEJICHHS
IIOJICHHUKA CHY, Y SKOMY (hIKCYIOThCS TPUBAIIICTh CHY, KUIBKICTh HIYHHX ITPOOY/TIKECHb,
Cy0’€KTHBHA SIKICTh BIAMOYMHKY Ta PIBEHb BTOMJIFOBAHOCTI MPOTATOM AHS. Takox
JOITIILHO OIIHIOBATH 3MIHM HACTPOIO, PIBHS TPUBOXKHOCTI, aKTUBHOCTI MPOTATOM JTHS
Ta 3aJIy4eHOCTI JO0 COIllaJIbHUX KOHTakTiB. Ha OCHOBI OTpuMaHUX pe3y/bTaTiB
(bOopMYyIOThCS 1HAMBIAYaTbHI PEKOMEH AL MOI0 ONTUMAIBHOT TPUBAJIOCTI, YaCTOTH
Ta 4Yacy BUKOHAHHS XOAbOM, a TaKOX BHW3HAYAETHCS HEOOXITHICTH TOMATKOBUX
¢b13uuHuX abo penakcaliiHuX BIPaB.

BiamoBimHo nm0 pexomeHpamiii BcecBiTHROI opraHizaiii OXOpPOHH 370pOB’S
(BOO3), no3zoBana xompba miig oci0 crapedyoro BiKy MOBHUHHA NiA0MpaTUCs
IHAUBITYAJIbHO, 3 YPaxXyBaHHSIM iXHbOTO (DYHKIIOHAJBHOTO CTaHy, PiBHSA (Pi3HMYHOI
MIATOTOBJIEHOCTI Ta MEPEHOCUMOCTI (PI3UYHOI0 HaBaHTaXeHHs. 11 MalopyXJIHBUX
0C10 JIOIUIBHO PO3MOYUHATH 3 HETPUBAIUX MPOTYISHOK TPUBATICTIO puOIn3Ho 10—
15 xBwinH, mOCTynoBo 30utbirytoun ix g0 20-30 xBwimH. OnTUManabHa 4YacToTa
3aHATh MOXKE CTAHOBUTH S 1 OUIbIIIE pa3iB Ha THXKJIEHb, 3aJIEKHO BiJ] (I3MUHOTO CTaHY
JOMUHM [7].

[HTEeHCUBHICTD X0ABOU PEKOMEHIYETHCS MIATPUMYBATH HA TIOMIPHOMY PiBHI: Ii]T
yac pyxy JIIOIMHA Ma€ BiUyBaTH TMEBHE MPUCKOPEHHS JUXaHHS Ta CEPLEOUTT, aye
IpU 1bOMY 30€epiraTd MOXJIMBICTh BUIBHO PO3MOBIISITU 0€3 BHUPANKEHOI 3aJMILKH.
OpieHTOBHA MIBUAKICTh XOJIbOU MOXE CTAHOBUTH 3—5 KM/TOJ, OJHAK Ml OcCi0
CTapeyoro BiKy IIeH MOKa3HUK Ma€ BU3HAYATHCS 1HIUBIyanbHO. J[71s1 ToauHM, SKa BKe
ajganToBaHa J0 (pI3MYHOTO HABAHTAXKECHHS, OPIEHTOBHA JMCTAHIlISI 32 OIHE 3aHSTTS
Moxke craHoBUTH 1-2 kM. 3aranom BOO3 pekomenaye ocobam BIKOM 65 pOKIB 1
cTapille BUKOHYBaTH IoHaiiMeHmie 150 xBUIMH aepoOHOI (i3WYHOI aKTUBHOCTI
MOMIPHOT 1HTEHCUBHOCTI Ha THXKJICHb, 32 MOKJIMBOCTI MOCTYMOBO 30UIBIIYIOUH ii J10
300 xBwiuH. BomHowac nnsi mronmed 13 (YHKI[IOHAIBHUMH OOMEXEHHSIMU 00CST
($i3UyHOT aKTUBHOCTI Ma€ BH3HAYATHCS BIAMOBIIHO JO IXHIX 1HAMBIIyaTbHUX
MOXJIMBOCTeH. (OCHOBHUM TPUHIIUIIOM € TIOCTYIIOBE 3OLIBIIEHHS TPHUBAJIOCTI,
JMCTAHIII1 Ta IHTEHCUBHOCTI X0/IbOM 0€3 HaJIMIPHOTO HaBaHTAKEHHS Ta 3 ypaXyBaHHSIM
CaMOMOYyTTA JIFOIUHHM [7].

TakuM unHOM, epeKTUBHA TIpOrpaMa J030BAHOI XOABOU 71l 0CI0 CTapedyoro BiKy
MOBMHHA TependadaTu He Jiniie 0e3rmocepeiHeE BUKOHAHHA (DI3UYHOr0 HaBaHTaXKEHHS,
a ¥ KOMIUIEKCHY OLIIHKY (PI3MYHMX, TICUXOEMOIIIMHUX, COIIaJIbHUX Ta CEPEIOBUIIHUX
YuHHUKIB. CHCTEMaTUYHE CIIOCTEPEIKESHHS 32 CAMOIIOUYTTSAM, HACTPOEM 1 SKICTIO CHY
Jla€ 3MOTY CBOEYACHO KOPUTYBaTH TPUBAIICTh, IHTCHCUBHICTh Ta YMOBU BUKOHAHHS
xonp0u. Mopaudikarlliss cepefoBUIla B TMOEJHAHHI 3 1HAUBIAyaJIbHO IM1110paHOIO
JI030BaHOI0 XOABOOK0 MOXKE CIPUSITH 3MEHIIEHHIO 0ap’epiB 10 (I3UYHOI aKTUBHOCTI,
MIBUIEHHIO OC3MEKH IMepecyBaHHs Ta IMOKPAIICHHIO TICUXOEMOIIIHHOTO CTaHy 1
SKOCTI CHY 0Ci0 CTapeyoro BIKY.

Jlo3oBaHa xonp0ba MOMIPHOiI IHTEHCHUBHOCTI, 110 NMPOBOAMTHCS 3 YypaxyBaHHSIM
1HAMBIAYyaNbHOTO (YHKIIIOHAJBHOTO CTaHy oOci0 cTapedoro BIKy Ta B YyMOBax
0e3MeYHoro ¥ ajganToOBaHOTO CEPENOBUINA, MOXKE PO3TIISIATUCS SK TEPCIICKTUBHUN
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3aci6 (i3uuHOI Teparii [ MOKpAIeHHs ICUXOEMOIIHOTO CTaHy Ta AKOCTi cHy. Ii
CUCTEMAaTUYHE 3aCTOCyBaHHS CIpsIMOBaHE Ha MiABHINEHHS piBHA  (Pi3U9HOI
aKTUBHOCTI, 3HI)KEHHS TPUBOXKHOCTI, IIOKPAIICHHS HACTPOIO Ta HOPMAJTi3aIliio CHY.

[ToemHaHHS 1030BaHOI XOIBOM 3 €PrOTEPANICBTUYHOIO aIalTAIlIE0 CePETOBHUIIA Ta
NICUXOJIOTIYHAM CYIPOBOJIOM CTBOPIOE YMOBH IS MiATPUMAHHS (PYHKIIIOHATHHOI
HE3aJIeKHOCTI 0Ci0 cTapedyoro BIKy Ta MOKpAIIEeHHS iXHBOTO IICUXOEMOIIIMHOTO
0J1aromoayyus 1 SIKOCT1 CHY.
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BIIJIUB METOAIB INIIBUILIEHHSA BE3ITEKHA
CYJHOBOIIHHA HA EKOHOMIYHY EOEKTUBHICTD
CYJHOBUX IIEPEBE3EHbD

IN'aituenst Osiexcanap BikTopoBu4
K.T.H., JTOIIeHT Kadeapu "Mopchki niepeBe3eHHs "
Hamionansuuit YuiBepcuteT "Onecbka MOpChKa akaaemis'

Asekceiruyk Muxaiisio CtenaHoBu4
K.T.H., ipodecop kadeapu "EaekTpoHHI KOMIUIEKCH CYTHOBOIIHHS"
Harionansauit YHiBepcuteT "Onecbka MOpchKa akagemis'

CyaHOBI NepeBe3eHHS MOJATAIOTh B IPUIAOMI BAHTAXY Y MOPTY BIANPABICHHS Ta
Horo Oe3meyHiii JocTaBUl B MOPT MpU3HAYEHHA. EKOHOMIYHA e(EeKTUBHICTH
nepeBe3eHHs E BU3HAuaeTbCd PIZHUILCI0 MK MOro MPUOYTKOBOKO 1 BHUTPATHOIO
cknagoBumu. [IpubyTkoBoto ckimagoBoro E  sBIsSETHCS OTOBIpHA BapTICTh

IICPCBC3CHHA BAHTAXYy, a4 BHTPATHA CKJIaJO0Ba EV 3AJICKUTD BiI[ 3aTpaT Ha

MIEPEBE3CHHS, 5Kl TAaKOXX BKJIOYAIOTh BApTICTh MajMBa Ha IMepexiJ CyaHa 3 MOPTY
3aBaHT@XCHHS N0 TOpTy mnpu3HadeHHs. Tum umaom, E=E, —E, npu ymosi

3a0e3nedyeHHs] 0e3aBapliHOrO TIEpPEeBE3€HHS BaHTaXy. B pa3l BHHUKHEHHS
HaBITaIiHOI aBapii BUHUKAIOTh 30UTKU G .
Sxmo mo3HauuTH 4epe3 P, WMOBipHICTP BHHMKHEHHsI HaBITalliifHOI aBapii, TO

OUiKyBaHy €KOHOMiuHy e(eKTHBHICTh TepeBe3eHHS E, B mepmomy HaOIMKeHHI
MOJIUBO (popMaTizyBaTH HACTYITHUM YHHOM:

E,=(1-P)(E, —E,)+P,G.

B mopanemiomy posrisiHeMo Oe3aBapiiiHe MEpeBE3CHHS BAHTAXKY 1 3aJIEKHICTh
€KOHOMIYHOiI e(QEeKTUBHOCTI TEpPEeBE3EHHs BiJ METOMIB 3abe3neueHHs Oe3neKu
CYy[IHOBOAIHHS. B mepuioMy HaOMM)KEHHI KPUTEPI €KOHOMIYHOiI €(EeKTHBHOCTI 3
MO3ULIA CYyTHOBOAIHHSI XapaKTEPU3YEThCS BUTPATOIO MMAJMBA Ha Mepexia CyaHa 3
MOPTY 3aBaHTAKEHHS JI0 MOPTY MPU3HAYCHHS 13 CEPEAHBOIO 33JaHO0 MIBUAKICTIO TIPH
3a0e3nedeHHl Oe3neku CynHOBOAIHHA. [IporpamHuii MapmpyT pyxy CyJIHa Mix
MOPTAMH IJIAHYETHCS 3aBYACHO Ta BIJIMOBIJA€ BUMOTaM O€3IMeKH Ta eKOHOMIYHOCTI. 3
MHOXMHHU O€3MEYHUX MApUIPYTIB MEPEX0]ly BUOMPAETHCS HAMOUIBII €KOHOMIYHHIM,
KWW XapaKTepU3yeThbCs MIHIMAJILHOK BUTPATOIO MaJMBA HAa MEPEXiJ Cy/IHA il 9ac
pyXy 13 CepeaHBhOI0 3a/JaHOI0 MIBUAKICTIO. Peamizaimisi mporpaMHOTO MapuipyTy
XapaKTepU3y€eTbCs CIIBBIAHOIICHHSAM CHUJI YNOpPY TIBUHTa Ta OIOpPY pyxXy 3a
MIHIMQJIBHOTO BIIXWICHHS peaTbHOI TPAEKTOPii BiA MporpamHoi. Sk KpuTepin
€KOHOMIYHOi €()eKTUBHOCTI y 3arajlbHOMy BUIJISAL AOLIIBHO PO3IIISHYTH KIJIBKICTh
nanuBa P, HeoOXimHy aJis mepexomy:

219



TRANSPORT
INTEGRATION OF SCIENCE AND EDUCATION: EXPERIENCE, REALITIES, AND
PERSPECTIVES

P, =D,Sp,,

Je p, - MUTOMa BUTpaTa MajuBa HAa OJHY TOHHO-MUIIO TPU CEepedHiil 3amaHiit

IIBUJIKOCTI CYJIHA Ha Mepexol V, ;

D, - BOIOTOHHAXHICTb CY/IHE;
S - IPOTSKHICTH MapUIPYTY.

[Tpu bOMy MOBUHHI TOTPUMYBAaTUCh BUMOT:

ne P, — iiMoBipHICTH aBapii;
Sp - peajbHa IOBXHHA MapIIPYTY.

VY pexumi pyxy crpaBeiuBo Bupas [1]:

2 _
uVy =F abo
V? ZE,TO6T0 Vy = E,
H 2

ze Vy - BCTAHOBJICHA IMIBUJKICTH CYJIHA;

F- cuna ynopy rsunra;

LL - KOe(IIIEHT OMOPY PYyXY.

Cuna ynopy rBuHTa F, 32 1HIIMX PIBHUX YMOB, 3aJI€KUTh BiJI TOTOYHOI BUTPATH
najmBa p;, cepeanpoi ocimanusa T, i qudepenrty cyana d, rooro F=1f{p,,T,.,d). V
CBOIO 4Yepry, KOe(illeHT L MOKHAa MPEACTaBUTH JBOMA CKJIQJOBHUMH: [ - OMIp
KOpIycy cyaHa 1 [\, - omip nepa pyJysa npu oro BiaxuienHi Big HII. Cknanosa W,
3aNIeXKuUTh B qudepeHTy cyaHa d, a L, - Bl HaCTOTH KJIaJKHU Niepa Kepma 0y, , TOMy

u=1f,(d,»y,). Oxe:
Vy — f(pt’Tmod) )
V fl(d’(’oh)

CHiBBITHONICHHS] MDK CEpPEIHBOIO 3aJaHOI0 IIBUIKICTIO V., Ha mepexomdi 1

IIBU/IKICTIO Cy/IHA, [10 BCTAHOBUIIACS, V, XapaKTePHU3ye BEJINYHHY IIOTOYHOT BUTPATH
nanuea. SIKmo Vy >V, MOXKHA 3MEHIIMTH BUTPATH IAIHMBA P; 10 3HAYCHHS P, ¥

SIKOMY JIOCSTA€THCS PIBHICTD Vy, = V.
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SIK110 Mpy cTaHApTHINA KUTBKOCTI BUTPATH MAIMBa P; MOXHA BUOpATH BETUYHHY

mudepenty cymHa d 1 4acTOTy KJIQAKH mepa pyis ©y , SKi 3a0e3MedyroTh

MAaKCHUMAJIbHC 3HAYCHHAA Vy , 11O IICPCBUIITYE Vm , TO MOXKJIMBO JOCATTHU MIHIMaJbHOT

BUTPATH MAJIUBA P, , MO 3abe3Meuye 3a1any MBUAKICTh V,, Ha IEPEXO0i.
Bo0TOHHAXHICTH cyHa D) 3a BUSHAUCHHSIM € CYMOIO Baru Cy/iHa opoxHimM W
, Baru CyJHOBHX 3amnaciB W, , Baru BanTaxxy W, Ta Baru Oamacty W, , mpuuomy [2]:
D, = Wy+ W, + W +W,.

PeanbHa MPOTSKHICTH MapuipyTy S, € CyMOIO 3alIaHOBAHOI IPOTSHKHOCTI

MapHipyTy S Ta J0JAaTKOBUX BTpaT BijcTaHl AS, BUKIMKAHUX 3HOCOM CYJIHA IIOJO
IPOrPaMHOI TPAEKTOPIT PyXYy IMiJl BIVIMBOM 30BHIIIHIX 30ypeHb, T00TO S; =S+ AS. 3

YpaxyBaHHAM BHIICBUKIIAJCHOT'O MOKHA 3aIIMCAaTH:

Pt :(W0+W3+Wc+wb)(S+As)f)ta

Ie P, - CepelHbO3BAXKEHE 3HAUCHHS BUTPATH IAIMBA, IO MOXE NPUHMATH
3HAYEHHs D, BIAMIHHI BiJl P, 3aJ€XXHO BiJ CIIIBBIIHOIIEHHS IBHIKOCTEH Vy 1V,.
Bemmunan W, , W, , W, 1 S KOHKpeTHOro Inepexomy € IOCTIHHHMU

napameTpamu, a Wy, AS i P, - KEpOBaHMMHU IMEPEMIHHUMH. TOMY B 3arajbHOMY

BUIJISIAI BUpA3 JUIsl KPUTEPIiB €KOHOMIYHOI €()EKTUBHOCTI MOXJIMBO 3alKMCcaTH B
TaKoOMY BUTJISIIIL:

P, =f(W,AS,p,).

TakuM 4YWMHOM, BHUXOJSIYM 3 BHUINEBUKIAJCHOTO, 3aBJIaHHSA I1JBUIICHHS
€KOHOMIYHO1 e(heKTUBHOCTI MOXKHA (hOpMali3yBaTH y BUTJIS ONITUMI3AIIHHOT 3a1a4l,
MPUYIOMY K KPUTEPIA ONTUMAIbHOCTI BuOUpaeThesa P,. Cama onrumizariiftna 3amaya
Ma€ TaKUM BUTIISIAL

P, =f(W,AS,p,) > min
P, =0,

B sIK1ii BpaXOBaHO OOMEKEHHSI 11010 OE3IMEeKH CYTHOBOIIHHSI.

AHani3yroun OCTaHHIM BUpa3, MOXHA JA1MTH BUCHOBKY, 1110 MIHIMI3allisl KPUTEPitO
eKOHOMIYHO1 epexkTuBHOCTI P; MOXTMBa BUPIIIIEHHSM HACTYITHUX 3a/1a4:

1. MiHimi3altis He0OX1THOTO IS Iepexory 6amacty Wy .

2. Minimi3alist 10JJaTKOBUX BTpaT BiJicTaHl AS.
Bkazani HampsMu BHU3HAYAIOTh KOHIENTyallbHe OOTPYHTYBAaHHS MPOOIeMHU
onTUMi3allii eKOHOMIYHO1T €()eKTHBHOCTI YIOCKOHAJICHHSIM METO/IIB CYTHOBOIIHHSI.

221



TRANSPORT
INTEGRATION OF SCIENCE AND EDUCATION: EXPERIENCE, REALITIES, AND
PERSPECTIVES

Po3pobka nepiroro miaxoay Moke OyTH aKTyalIbHOIO JIsl KOHTEHHEPOBO3iB, KOJIN
IpU 3aBaHTAKEHHI KOPEKTHUM PO3MIIICHHSAM BaHTaXy MOXJIMBA MIiHIMIZAIlS
npuiiomMy 6anacty Juis 3a0e3nedeHHs MOCaJ K| Ta OCTIHHOCTI Cy/IHa.

Hpyruii miaxin nependadae MiHIMI3AIIIO TPAEKTOPHOT MOXUOKH, IO XapaKTepU3ye
PI3HUIIIO MK MIPOTPAMHOIO Ta JIIMCHOIO TPAEKTOPISIMH PYXY CYyJ/IHA, SIKa 3aJIeKUTh BiJT
CTparerii yTpUMaHHs CyJHa Ha MPOTrpaMHii TPAaEeKTOPIi Ta TOYHOCTI KOHTPOJIIO HOTO
MICIIS.

ToMy mouaTkoBy onTHUMI3allIiHy 3a7ady MOXKHA MOJATH Y BHUIJISIII HE3aJICKHHUX
CKJIQJIOBUX ONTHUMI3alliiHUX 3aBAaHb 3 MIHIMI3AIll KUIBKOCTI OajiacTy Ta BTpar
MPONICHOI BiJICTaHI.

PosrnsiHeMo aeTanbHIlIe MOXKIMBOCTI PO3B'sI3aHHS MepeiuyeHnx 3aBaanb. [lepie
CKJIaJIOBE 3aBJaHHS OINTHUMI3allll MiHIMIi3allll KUIBKOCTI OajlacTy HEO0OX1IHOro Ha
Mepexii BUMara€ BHW3HAYCHHS HEOOXIHMX CTaTHYHUX MOMeEHTiB M, 1 M,

BUIMIOBITHO TI0 TIO3/IOBXKHIM Ta BEPTHKAJIBHIM OCSX CyaHA, SKi 3a0€3MeuyioTh
HEOOXIHY TOCaJKy, MO3J0BXHIO MIIHICTh Ta OCTIMHICTH cyaHa. Po3mimieHHs
BaHTaXXy MPOBOJIUTHCS TAKUM YMHOM, 1100 CTATUYHI MOMEHTH, 1110 BUHUKAIOTh, OYIIN
MaKCHUMaJIbHO O0J1H3bKi 10 HeoOximaux M, i M, . [IpuitomoM MiHIMaIbHOTO OajgacTy

JIOBOJSTHCS CTAaTUYH1 MOMEHTH 10 HEOOX1THUX 3HAUECHD.

VY nepuromy HaOIM>KEHHI 1€ 3aBJaHHS MOKHA (popMati3yBaTu B Takuid criocio. Ak
KpUTEPii ONTUMAJILHOCTI BUOMPAEMO, SIK paHille BKa3yBaJIOCs, KUIbKICTh OajlacTy, 110
MPUIAMAETBCA TMPU 3aBAHTAXKEHHI KOHTEWHepiB. OTxke, KpUTEpil ONTUMAIbHOCTI
K =W, , a cama onTumizamiitHa 3aga4a popMasizyeThCs TakK:

m
K=>W  —min

o o
AM’ 1
XC

%

n m PR
(ZW X, + TW X, ) e[AM,
n m
(EIWciYgi " iEWbini) =0;

n m —_
(Elwcizgi " E:lwbizbi) s[AM, .,

AM" 1;
ZC

Foax <Fq,

Jie ApYyTrui, TPeTid 1 YeTBEepTUH pSIAKM OOMEXKEHHS CTaTUYHUX MOMEHTIB 3a
BUMOTaMU MOpPEXIAHOi O€3MeKH, a OCTaHHS HEPIBHICTh JIIMITY€ BEJIMYHUHY CHIIU
1HepIli, Mo BWHUKAE, HA Kadllli CyAHa. B ocTaHHROMY BHpa3l MPUHHATI Taxi
MMO3HAYCHHS:

m 1 n - BIANOBIAHO KUIBKICTHh 3aMIIHMX 0ajlaCTOBUX TAHKIB Ta 3aBaHTAXEHUX
TPIOMIB;
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AM_,,AM’
XC

PR —% .
« AMZC*,AMZC - TPaHUYHO-JONYCTHMI 3HAYEHHS CTAaTUHYHUX

b

MOMEHTIB, 10 33JI0BOJILHSIOTH BUMOT'aM MOPEXiHOI O€3MeKH;
W, Xgi , Ygi , Zgi - KUJIBKICTh BaHTaXy B 1 - My BaHT@KHOMY TMPHUMIIICHHI Ta

KOOPAWHATU HOTO IIEHTPY TSHKIHHS,
W,..X,..Y,.,Z, .- KUIbKICTb 0anacty B i - M 0anacTHOMy TaHKY Ta KOOPIAHHATH

floro eHTpY TSDKIHHS;
F. .« 1 Fy - BiAnoBigHO HAWOIBINA CHIT 1HEPILii, IO JIi€ Ha KOXKEH 3 KOHTCHHEPIB

3aBaHTAXKEHHS, 1 TOMYCTUME 3HAUCHHS CHJIN 1HEPIIii.
Jlnis BUpillIeHHsT 1aHOT ONTUMI3aIifHOI 3aa4l CIoYaTKy HeoOXiAHO copMyBaTu
MHOYKHHY JIONMyCTUMHX 3aBaHT@XKEHb Mny , 10 3a70BOJIbHAIOTH OOMEKEHHS 3

MOpeXiTHO1 Oe3MeKy, a MOTIM 3 OTPUMAaHOI MHOKMHU BHIUJTUTH MiAMHOXUHY Mng,

0 3aJI0BOJIbHSAE€ OCTAaHHBOMY OOMEXEHHS 3a CWJIaMH 1HEpIii, 10 BUHHUKAIOTh,
npuaomy Mny < Mng . I, Hapemri, 3 miaMHOKUHE Mny BHOMpPAEThCsS ONTHMAJbHE

3aBaHTaXEHHS, NpPH SKOMY KpuTepid onTumanbHocTi K HaOyBae MiHIMaIbHOIO
3HaueHHd. [Ipu OuIbII IeTanbHOMY aHaNi31 ONTHMI3ALIMHOL 3a/1ayul BUSABIAETHCS, 110
MOXKJIMBE ITIIMHOKMHA 3aBaHTaXEHb, KOJHM OOMEKEHHS ONTHMI3aIlliiHOT 3amadl
JOCSTalOThCS PO3MILIEHHSI KOHTEWHepiB 0e3 mpuiloMy Oanacty. OTxe, NpUWHATHIA
KpUTEPI ONTUMAJIBbHOCTI BTpPadya€ CEHC, a SIK KPUTEPid ONTUMAJIBHOCTI MOXXHA
3aMpONOHYBATH MaKCUMabHY CHiIy iHeptii F,,, , o 1€ Ha KOHTeWHepH TpH Kadlli
CyJlHa, IKY CJIiJ MiHIMI13yBaTH.

[1pu BU3HAYECHHI CUJT THEPIIIT CJTi] BpaXOBYBATH 3B'SI30K MK 3aBAaHTAXKEHHSIM CYyJTHA
1 TmapameTpamMu HWOro XWTaBUIll, $KI BH3HAYAIOTh XapPaKTEPUCTHUKU KYTOBHX
MIPUCKOPEHB, 1110 BUHUKAIOTH, 1 BIUIMBAIOTh HAa BEIMYUHY CHUJI 1HEPIIIi.

[Ile omHMM 3aBIaHHSAM € MiHIMI3allis BTpAT IPOMICHO BIICTaH1, BpaXOBYIOUH, IO
11 BTPATU BUHUKAIOTh 3 IBOX OCHOBHUX MPUYUH.

[To-nepiue, TpUBaAIICTh peagbHOI TPAEKTOPIi OLIbIIA 332 IPOrPAMHY YEpe3 BILIUB
30BHIIIHIX 30ypEeHb, 1, TO-APYTe, IPOTATOM PEICY BUHUKAIOTh CUTYaIlll HEO0Ee3MEeYHOTr0
30JMKEHHS 1 CYJHO MPOBOAUTH MAHEBpP PO3XO/KEHHS, 3aMIHIOIYHM JUISHKY
MPOTPAMHOI TPAEKTOPIT TPAEKTOPIEID PO3XOKEHHS, 10 BEJAE J0 BTpaTH MPOUIEHOT
BijgcTaHi AS. OTke, BTpaTH NpOMJICHOI BiJCTaHI MarOTh JBiI ckianoBi AS; ta AS, .
CkmamoBa AS; BuW3Hayae BTpaTH TPOHICHOI BIACTaHI dYepe3 PI3HUIIO JTOBXKUHU
MPOrpaMHOI Ta pealibHOI TPAEKTOPIM 1 XapaKTepU3YETHCS TPAEKTOPHOIO MOXHOKOIO,
AKa € CTOXaCTUYHOI. ToMy HEOOX1AHO 3HANTH 3aJIeKHICTh TPAEKTOPHOT MOXUOKH Bij
napamMeTpiB CTparerii yTpMMaHHS CyJHa Ha MPOTrpaMHIM TpaeKToOpii pyxy.
Onrtumizaiiiine 3aBJaHHs TOJISITa€ Y BUOOpI MapaMmeTpiB cTpaTerii yrnpaBliHHS, 3a
AKUX MIHIMI3YETHCS JUCIEPCIst TPAEKTOPHOI MOXMOKU. SIKIIO Mo3HauyuTu uepe3 D
JUCIIEPCII0 TPAEKTOPHOI TMOXUOKHM, a Yepe3 U CTpaTerito yTpUMaHHS CyJHa Ha
NPOTPaMHii TPAEKTOPii pyxy, 3aBIaHHs MiHiIMi3allii ckianoBoi AS| mpuiimae Takuii

BHUA:
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D(u,) — min
u,eU,

ne u, 1 U - BIINOBIIHO ONTHUMAajJbHA CTpaTerisi Ta MHOXHHA JOIMyCTUMHUX
CTpATeTiH.

PosrisitHeMo ckianoBy AS,, KOJMM CYTHO JIO BUKOHAHHS MaHEBPY PO3XOKCHHS
BIIXUJIIETHCS Bl MPOTPAMHOI TPAEKTOPIi pyXy 1 MOTIM MOBEPTAETHCSA HA HET MiCIIs
3aKIHUCHHS MaHeBpy. MiHiMizalis I1€i CKJIQJOBOi JOCSATAEThCA, SKIO Oyne
MiHIMaJbHa Pi3HUL AL MIX JOBXHMHAMH IPOTPaMHOI JUISHKH Lpr 1 BIAMOBIIHOIO

TpaeKkTOpiero po3xo/keHHs L, mnpu BUKOHaHHI KOXXHOTO MAaHEBpY, TOOTO
AL =L, —L,, . Tpaexropis pO3XOIDKECHHs Ma€ JIISHKA yXUJICHHS Ta MOBEPHCHHS Ha

MporpamMHy TPAEKTOPIt0 Ta ii JOBXKMHA 3aBXKIU OLIbIIa 3a AUISHKY HPOrpaMHOi
TPAEKTOPIi, 10 3'€HYy€ KIHII TPAEKTOpii po3XomkeHHs. [Ipu oMy HE3MIHHOIO
BUMOTOIO0 JI0 TPAEKTOPli PO3XOJKEHHS € YMOBa, 1100 JUCTaHIllA HANKOPOTIIOTO
30JMKEHHS CyJIHA 3 LIJUTIO HE TIEPEeBUIIyBalla TPAaHUYHO JOITyCTUME 3HaYeHHs. Po3mip
AL 3anexuTh BijJ BIIACTUBOCTEH MaHEBPY pPO3XOJDKEHHS, TOOTO dYacy Ta Kypcy
YXHWJICHHS, a TAKOX 49acy Ta Kypcy MOBOPOTY JJIsS BUXOY Ha MPOTpaMHy TPAEKTOPIIO
pyxy. SIKIIO MO3HAYUTU Yepe3 S; MapaMeTpu MaHEBPY PO3XOKEHHS, TO, OYEBUTHO

AL(s;), 1 3amady MiHIMi3allii CKJIaA0BOI BTpaTH mpoiineHoi BiacrtaHi AS, MoxHA
dhopmasizyBaTH TaKUM YHHOM:

AL(s;, ) = min
Sio € S
Din =Dy

ne S- MHOKHMHA JTOTTYCTUMHUX MapaMeTPiB MaHEBPY PO3XOJIKEHHS;
D, 1 Dy - BiamoBimHO AMCTaHINIS HAWKOPOTIIOTO 30JMKEHHS Ta 1i TPAaHWUYHO

JOMYCTUME 3HAUYCHHSI.
OTxe, MIABUIIEHHA EKOHOMIYHOI e(EeKTUBHOCTI PO3POOKOI0 TOCKOHATIIIMX

METO/IIB CYy/THOBOAIHHSI MOX€ 3A1MCHIOBATHCS PO3IJISTHYTUMH HANpPSAMaMH PILLICHHSM

BIIMOBITHUX ONTUMI3AIlIMHUX 3aBJIaHb, MPEJICTABICHUX Y 3arajlLHOMY BUTJIS/II.
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IIUTOJIOTTYHI 3MIHHU 3A THIMHOI PAHU Y KOHSA

Jleoequncbkuii Janunsio Iroposuy,
CTYZIEHT 4 Kypcy
[TonTaBCchKMiA 1epKaBHUM arpapHUM YHIBEPCUTET

Jlatyxin Ouier €BreninoBuy,

acmipaHT 4 Kypcy,

[TonTaBchkHii ep>KaBHUN arpapHUN YHIBEPCUTET,
M. [lonraBa, Ykpaina

Kyaunnu Cepriit MuxkoJsiaiiopuy,

1.B.H ripodecop,

[TonTaBchkuii ep>KaBHUI arpapHUil YHIBEPCUTET,
M. [TonraBa, Ykpaina

AKTyaJIbHicTh mpodaeMu. OcoOIMBOCTI mepediry paHOBOTO IPOIECY CYTTEBO
3aJIeKaTh BIJ JOKaTi3amil yIIKO/KeHHs. Tak, paHd IUCTAIBHUX BIJIIIB KIHIIIBOK Y
KOHEH 3aroroloThCs 3HAYHO CKIIAJIHIINIE, HDK paHu TyhayOa, 10 3a3BUYail 3yMOBJICHO
PU3BUKOM PO3BUTKY HAAMIPHOI TpaHyNSiiHOT TKaHWHU (Timeprpanymsmii) [1].
XpOHIUHI paHu, [0 TPUBAIUMA YaC HE TOATHCS, € OAHIEIO 3 HAHOUIBII MOIMIUPEHUX 1
(h1HaHCOBO OOTSKIIMBHUX MPOOJIEM JIJIs1 BIACHUKIB KOHEH 1 KOHSIPIB. Y MaTOreHe31 TAKUX
VIIKO[DKCHh MaiKe 3aBKAM HasBHI TEPCUCTYIOUE JDKEPENO 3alajeHHs Ta
OakrepiaibHa (Iopa, YCYHEHHsSI SIKOi € KPUTUYHO BAXKJIUBUM [JI1 BIJHOBJICHHS
perenepaiii. Canartisi Ta MMOOKE OUUIIEHHS paHH € PyHIAMEHTATFHOI OCHOBOIO IS
BUpILIEHHS Li€l mpobneMu. [2]. Y pa3i BAHUKHEHHS paH JUCTaJbHUX BIJUIUTIB KIHI[IBOK
y KOHEW, BOHU JOCUTH YacTo 1HIKYIOThCA Staphylococcus aureus, siki yCKIATHIOOTh
nepeOir paHoBoro nporecy [3].

Mera gocaixxens [IpoBecTu ruTonoriuHi 1ociipkeHns y koownu bexa 9 pianoro
BIKYy YKpaiHChKOI BEpXOBOi MOPOJAM THIWHOI pi3aHOI paHU B JUISHIN MEepeaIuigys
MpaBoi IPYIHOI KIHI[IBKH.

Marepianu i Meronu aociixkeHb JlOCTKCHHS MPOBOAMIMCS Ha IOTOJIB’1
koHell mpotrsarom 2026 poky B ymoBax KiHHOro kiyOy «FEit-i». IIpoBogumnu
eKCc(OoJIaTUBHUIA ITUTOJIOTTYHUA METOJ JOCIIHKEHHSI paHU y TIOPAHEHOI KOOWIIM 3a
ITokpoBchkOO Ta MakapoBUM. JTOCHIIKEHHIO MiJJISITaB PaHOBUU €KCyAaT, IO JIaB
MOXJIMBICTh BUBYMTH KIITHHHI peakilii MOBEpXHEBOro Imapy panu. IlpoBomunu
MEPBUHHY XIpypriuHy oOpoOKy TrHiifHOI paHu. Ouuinany ii BiJl HOBEPXHEBOIO THOIO,
HEKPOTUYHUX Mac Ta 3aJHIIKIB 33 JIOMOMOTOI0 CTEPHJIBHOTO BaTHO-MapJeBOTO
TaMIIOHY Ta POOMJIM 3 MOBEPXHI paHU Ma3Ku BIAOUTKH B KUIBKOCTI TpboX. OcCTaHHI
poOuyu 3 MOBEPXHI paHW NOCTIIHKYBAHOI TBapUHM BHCyLIyBasd Ta (padyBanu. s
(dhapOyBanHs1 Ma3kiB BukopucToByBasiu HaoO1p Jleitkomnidp 200 (Erba Lachema, Yexis)
MPU3HAYCHUH JIJ1s1 TIBUAKOTO (hapOyBaHHS Ma3KiB KPOBI.
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HuTtorpamu mocmimpkyBaiu mija MikpockornoM Micromed ocHaieHuM HU(pPOBOIO
matpuiero tTuiry CMOS 13 po3ainbHoro 3aaTHICTIO 3,0 Meranikcens (mpubdiauszHo 2048
x 1536 Touox) npu 361nbmenH1 10x100.

O6poOKy OTpUMaHKUX Pe3y/IbTaTIB MPOBOAMINA Ha MEPCOHAIILHOMY KOMIT IOTEpI 3a
nonomororo mporpaM «Microsoft Excel» 1 «Statistica 6.0».

Pe3yabTaTu aocaigkenb. [{UTonoriyHuM AOCTIKEHHSAM Ma3Ka-BiiOUTKa (puc.).
3 THIMHOI paHW BCTAHOBJIEHO HASBHICTh 3HAYHOI KUIBKOCT1 KIITHH JIM(OIUTAPHOTO
psiLy, IepeBaXHO HEUTPODLTIB, YACTUHA 3 SIKUX MA€ O3HAKH JIETCHEPATUBHUX 3MiH.

1— cermeHTOsIIEPHI HEUTPODLITH; 2 — KOKOB1 OaKTepii; 3 — epUTPOLIUTH.

BusiBnsanu epuUTponUTH, MOOJUMHOKI Ta CKYMYEHI KIITUHHI €JIEeMEHTH, a TaKOX
TUITHKA KIITUHHOTO Ta HEKPOTUYHOTO NeTpuTy. Ha T 3amanmpHOTO €KCymaty
BI3yali3yloThcs apiOH1 6a30(isIbHI TpaHyIsIPHI CTPYKTYpH, MOPGOJIOTIYHO CYMICHI 3
OakTepiaibHOIO (IIOPOIO.

Ta0muis
IToka3HUKM KJIITHHHOIO CKJIAAy THiMHOI panu koOuau bexa 9 piunoro Biky
Ha nepury 100y cnocrepexeHns MEm. (n=3)

KUIBKICTh JICMKOIIUTIB B TOJI 30PY 14+0,4
EPUTPOLIUTH 43432
KOKOBI1 popmu OGakTepiii 7+0,6
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JECTPYKITisl JCHKOITUTIB, % 9+0,3
HeruTpodimm,% 11£0,7

JiMdoruTH, 24+0,1

MOHOIIUTH 1+0,1

oJ1i0acTu 4+0,2

bhi0pobmacTu 2+0,1

€HJIOTEIIOUTH 3+0,1
emiTenin 23+0,7

BucHoBok. 1. B pe3ynbprari npoBeAEHHUX IOCIIIKEHb OyJI0 BCTAHOBIIEHO, IO
IIMTOJIOTIYHA KapTHWHA THIHHOT paHW BIAMOBIgada aKTUBHOMY THIHHOMY 3allajlbHOMY
mpotecy, a came (asl excyzauii miATBEPIKEHHAM 4oro Oyno OyB KIITUHHHUWA CKJIaja
Ma3KiB-BIIOUTKIB, a caMe HasiBHICTb B HbOMY: HEUTPO(DUIIB, JTIMPOLHUTIB, MOHOLIUTIB,
nosionactis, (pi10po0IaCTIB, €HAOTENIOUUTIB, EPUTPOIUTIB @ TAKOXK KOKOBUX (OpM
OaxTepiil.
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