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OIITUMIBAIIY BUMBYEHHS TEOMETPII vV  3AKJIAJAX
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Kpacnwk A. B.
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Ho3nax /1. P.
OCOBJIMBOCTI TEPUTOPIAJIBHUX CHUCTEM TYPUCTHUYHUX
[MTOCJIYT

11

418

421

424

429

433

442

449

452

458

464

470



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

GEOLOGICAL AND MINERALOGICAL SCIENCES
Yakymchuk M. A., Korchagin I. M.
TECHNOLOGY OF SATELLITE IMAGES
FREQUENCY-RESONANCE PROCESSING: DISCOVERY OF
BASALT VOLCANOES WITH HYDROGEN AND LIVING WATER
IN VARIOUS REGIONS OF EARTH
Yakymchuk M. A., Korchagin I. M.
TECHNOLOGY OF SATELLITE IMAGES
FREQUENCY-RESONANCE PROCESSING: DISCOVERY OF
BASALT VOLCANOES WITH HYDROGEN AND LIVING WATER
ON THE UKRAINE TERRITORY
Yakymchuk M. A., Korchagin I. M.
RESULTS OF SURVEY BY DIRECT-PROSPECTING METHODS OF
TWO EXPLORATORY WELLS DRILLING SITES IN CABORA
BASSA BASIN (ZIMBABWE)

Kypunenko B. C.
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bepescna Jl. B.
OLIIOCODIA VIIPABJIIIHHA 3AKIIAZIOM TA HOBI BIJHOCHUHU B
VIIPABJITHCBHKIN JISIJIBHOCTI
T'aiioeoen K. M., Mopooeuesa H. B.
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OCOBJIMBOCTI

TI'yp’anoea H. M., bapuwnikoea I. M.

BUUTEJIb I CYCIIIJIBCTBO
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HABYAHHA MOHOJIOITTYHHOI'O MOBJIEHHA HA VYPOKAX
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Koporc-Ycenxo JI. B., bezgin M. A.
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Jicoscvka T. A., Cmenvmax A. A.

TEOPETHUKO-METOJINYHI OCHOBHA PO3BUTKY JIITEN
MOJIOJLIOIO JOIIKIJIBHOI'O BIKY B ITPOLIECI AJJAIITALIIL 10
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Hazaiiuyk O. B.
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OCHOBHOI LIIKOJIM HA YPOKAX TPYJIOBOI'O HABYAHHS
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JTOCBI/], BUXOBAHHJ TAPMOHINHO PO3BUHYTOI
OCOBMCTOCTI Y BEKTOPI HOBOI VYKPAIHCBHKOI IIIKOJIN
3ACOBAMU TEATPAJIBHOI'O MUCTELITBA

Okonvnuua T. B., Axoeenko C. A.
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(XIX — TIEPIIA UYBEPTH XX CTOJIITTA)

Oninnux /1. C.

OCOBJIMBOCTI BUXOBAHHS HAIIIOHAJIBHOI IJEHTHUYHOCTI
3ACOBAMMU MIHI-MVY3EIO VY I[ITEIZ CTAPIIOI'O JOHIKIJIBHOTI'O
BIKY

Oninnux M. M.

OCOBJIMBOCTI ITPOBEJEHHS YPOKIB ®I3MYHOI KYJbTYPU
JJId YYHIB 3AKJIAAY 3ATAJIBHOI CEPEJHBOI OCBITU B
JIUCTAHLIIMHOMY PEXXUMI

Oninnux H., Maxnai T.

S3HAYEHHA CAMOOMLIHKHN Y ®OPMYBAHHI OCOBHUCTOCTI
YUHA
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HABYAHHI
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Iioomenxo M. IO.

CYTHICTb TA YMOBU ITPO®ECIMHOI CAMOOPI'AHIZALII B
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10O I[TPOBJIEMUA BU3HAUYEHHA OCOBJIUBOCTEN
JUCTAHLIIMHOI ®OPMU HABYAHHS B 3AKJIAJIAX BHILOI
OCBITAU

Coxon H. A.

BIUIMB IHTEPAKTMBHMX TEXHOJIOIIM HA HABYAJIbBHY
VCIIIIHICTG IIKOJISIPA HA YPOKAX MATEMATHUKU

Coxanv M. O., Casuenxo-Illnanax I10. O.

CJIOBECHA /I TA AKTOPCBHKI INIATEKCTHU AK TTPUHIIUIIN
OGOPMYBAHHS APTUCTA-BOKAJIICTA

Tanuyx M. /1.
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Tenvna O. A., Bopooiiosa A. B.
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Tuwenxo /1. I., Hikyniueg /1. C., Cokonoea O. B.

OVYHKIIIOHAJIBHA E®EKTHUBHICTb SK IHTEI'PAJIBHA
XAPAKTEPUCTHUKA B I'AH/IBOJII

Dipman B. M., /lumuo M. B.

OPT'AHIBAILIISI HABYAJIBHO BHWXOBHOI'O IIPOLIECY IIOJ0O
BUXOBAHHA EKOJIOI'TYHOI KVJBTYPU VY MOJOALINX
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Yenypenxo I. B., @eoopuenko H. /[., 3abapa M. B.
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JOHKIJIBHOT'O HABYAJIBHOI'O 3AKJIALY

Hlawkina O. M.
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Illeguenxo C. M.

[TPOCBITHULIBKI IJEI M. I1. IPATOMAHOBA

Hlupeanan IO. B.

CYThb MATEMATHYHOI OCBITU JJITEN Y IIOYATKOBIH LIKOJII
Anuyk /1. O.

HALIOHAJIBHO-TIATPIOTUYHE BUXOBAHHI MAWBYTHIX
®AXIBIIB TAJIY3l ®I3UYHOI KVYJIBTYPU TA CIIOPTY B
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HAuunix A. B., Xonooosa €. IO.
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PSYCHOLOGICAL SCIENCES
Bailo K., Kulchytska O. V.
BODY-ORIENTED PSYCHOTHERAPY
Belozerov N., Kulchytska O. V.
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Budzan I., Kulchytska O. V.
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JITU - ITITAJITK»

bepescna O. B., Hucmoscovka 1O. IO.

B3AEMO3B’A30K [ICUXIYHUX CTAHIB TA I[ICHUXOJIOI'TYHOI'O
BJIATOIIOJIYYUYA B OCIE PAHHLOI JIOPOCJIOCTI

bnaxcen A. JI.

KOITIHI-CTPATEI'Il ITOBEJIHKM B EMOIIIMHO-HAIIPYXKEHNX
CUTYALIAX

T'anvuenko A. 1., Mypagiioe B. O.

BIUIUB KOJIbOPY HA IICUXOJIOI' TYHUI CTAH JIIOJUHA
Kazemipenko A. @., linomax O. M.

BEPBAJIbHA TA HEBEPBAJIbHA MAHIITYJIALLA

Kapckanosa C. B., Pomanenko M. C.

POJIb TIAM’ATI Y KOPEKIIMHO-PO3BUTKOBIM POBOTI 3
JNITbMU CTAPIIOI'O JOIIKIJIBHOI'O BIKY 3 JIN3APTPICHO
Kononosa M. M., Kononos b. C., Anicega I. 1.

IIOPIBHAJIBHUIT AHAJII3 MEXAHI3MIB TICUXOJIOI'TYHOI'O
BAXUCTY TA KOIIIHI-CTPATEITM V CTYJEHTIB PI3HUX
CIIELIIAJIBHOCTEN

Kyniw O. B., Cmopuayc O. C.

POJIb CIM’T Y ®OPMYBAHHI CAMOOLIIHKU TUTUHU

Kyniw O. B., Cypocox T. B.

BIUIUB MEJUTAII HA TICUXTYHWUN CTAH OCOBUCTOCTI
Jwoimosa T. B.

[IPOBJIEMA EMOILIMHOI CAMOPEI'VJIALID KIHOK, SKI
[TOCTPAXIAJIM BIJ TICUXOJIOI'TYHHOT'O HACWJUIA IIIJI YAC
BTOPIHEHHS POCII B YKPAIHY

Onika K. C., Meonixosa I'. 1.

OCOBJIMBOCTI  IIIHHOCTEM CTYJEHTIB 13 PI3HUMHU
XAPAKTEPUCTUKAMU CAMOOIIIHKHA
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3AXOJI1 TIPO®IIIAKTUKU TTPO®PECIMHOI JEPOPMAIIL V
BUKJIAJIAUIB BUILOI IIKOJIU

SOCIOLOGICAL SCIENCES
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Kosanvosa K. 10., Mananuyk JI. O.
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Cenuyk B. L., Jlacmoeuyvka M. M., Onexcrwk H. C.
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bakaui P. P.
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Bapenux H. A.
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POJIb BIICbKOBUX KATIEJIAHIB 1§10 YAC
POCIMICbKO-YKPATHCHKOI BITHU (2014-2022 PP.)
Mamniak B.
30BHIIIHSA KOH®POHTAIIA BIZAHTII 3 MYCYJIbLMAHAMU B
JIOBY TIPABJIIHHS JIEBA VI (886-912)
Heuonuux C. IO.
COLIIAJIBHO-EKOHOMIYHE KUTTS KOJIKIBCBKOI
[TIOBCTAHCBKOI PECITVBJIIKM HA BOJIMHI B POKU JPYIOf
CBITOBOI BITHU
Temepa C. A., Kocmwok H. B.
®EIIP XAPKO - IIIAX BIA IKUIBHOI'O VYYUTEIA 1O
[IPO®ECIMHOI CLIEHU
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216.

217.
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2109.

220.

221.

222.

223.

224,

225.

226.

CULTUROLOGY
Abuzova M., Kulchytska O. V.
INTEGRATING MONUMENTS OF ROMAN BRITAIN IN URBAN
SPACES OF UNITED KINGDOM
Zakladna K., Kulchytska O. V.
CULTURAL MODELS REGARDING THE PRESENT DAY
SITUATION IN UKRAINE
Aboacoe Camip Canex oenu, Aonoecwvka O. C.
CTOPIHKU AIAJIBHOCTI JIEMKIB HA CYHACHOMY ETAIII

POLITICAL SCIENCES
boosicenko €. I1.
CYYACHI 3ACAJIA 3AITPOBA/IKEHHA EJIEKTPOHHUX TTIOCJIYT
B YKPAIHI
Kanunuyk B. B.
JIAXU YIOCKOHAJIEHHSI CUCTEMU MOTHUBALII B OPT'AHI
JNEPXXABHOI'O YIIPABJIIHHA
Jlacoma A. €.
MICLE I POJIb IHCTUTYTIB 'POMAJIAHCBKOI'O CYCIIUJIBCTBA
YKPAIHU B IHTET'PALIIL IO €BPOIIEMCHKUX CTPYKTYP
Maiicmep B. M., Konomiecusv M. O.
IMIJIXXK JEPXKABHOI CJIVXBU: ®EHOMEH CYYACHOCTI
Makapuyk B. B.
[TPOBJIEMU 3ABE3IIEYEHHA IIPAB 1 CBOBOJ JIIOAWMHU 1
I'POMAJISTHUHA B YKPATHI
Cazan P. A.
IHTEI'PALIA SIK PEHOMEH
Ceiopo C. M.
MEXAHI3MU BIUIMBY TI'POMAJICBKUX OPIAHIBALIM HA
[IPUMHATTS YIIPABJIIHCHKUX PIIIEHB
Conoé’san €. /1.
HAVKOBI IIIIXOAW  JO  IIMTAHHA  EJIEKTPOHHOI'O
JNEKJIAPYBAHHA SK OCHOBHUX 3ACAJl 3AIIOBITAHHA
KOPVIILII
Conoé’an O.
[IMTAHHA CYYACHOI'O EJIEKTPOHHOI'O CVYCIIUJIBHOI'O
YCTPOIO
Cmawenko A. O.
[TPOBJIEMU ®OPMYBAHHS EJIEKTPOHHOI OCBITU B YKPAIHI

PHILOLOGICAL SCIENCES
Babak D., Sydoruk G.
THE SPECIFIC OF TRANSLATING ELLIPTICAL SENTENCES
Soina l. Yu.
OPEN EDUCATION IN LINE WITH THE GLOBAL TREND
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2209.

230.
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233.

234.

235.
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237.

238.

230.

240.

Amamanuyk K. M.

[IEJIATOTTYHA KOMVHIKALILS [1PU BUKJIAJIAHHI
YKPATHCBKOI MOBH V BUILIIN HIKOJII

boiisan O. C., Binoyc O. B.

I'EHJIEPHA CIIELIU®IKA PYBPUK XKXYPHAJTY «PEOPLE»

I'pon 1O. I'., Ky3eona B. B.

TPOJIHI K CIHOCIB CIIUIKYBAHHS VY CYYACHUX
COLIIAJIBHUX MEPEXAX

Knumenrko 1. M.

POJIb CUTYALUI VYCIIXY V ®OPMYBAHHI I PO3BUTKY
JKUTTEBUX KOMIIETEHILIM CTYAEHTIB HA 3AHMATTIX 3
YKPAIHCBKOI JIITEPATYPU

Koeanenxo O. 0., Awmypko IO. O.

TEOPETUYHI  ACIIEKTU  CUHKPETMYHUX  SBUI B
YKPATHCBKIN MOBI

Jleeuyk O. A., Meavnux O. B.

BEPBAJIIBALSL YSBJIEHb ITPO MAWBYTHIM YAC TA MOIO
CEMAHTHYHI PI3HOBU/IU B AHIJIIMCHKIN MOBI

Jlyuyuwun FO.-JI. A.

OCOBJIMBOCTI KOH®JIIKTHOI B3AEMOJII MOBIIIB HA
[IPUKJIAJII COLIIAJIBHOI'O TOK-ILIOY «TOBOPUTH VKPATHA»
Jrobimosa O. B.

TBEP/II CTPO®IYHI ®OPMU v TBOPYOCTI
3AXIIHOVKPATHCHKUX ITOETIB 90-X POKIB XIX CTOPIYYS
Hixonaeea H. M.

[IPOLIECM  ®PA3OYTBOPEHHS KOJIOPOHIMA GELB V
CYYACHOMY  HIMEIIbKOMOBHOMY IYBJILMCTUYHOMY
TEKCTI

Ozapenko T. A., /limumaéba T. B.

CTWIICTUYHA  @®YHKIS TIIPOCTUX HEVYCKJIAJHEHUX
PEYEHbB Y TBOPI IPEH PO3/IOBYJIbKO «'YIIVJIKA KCEHSI»
Honiwyx JI. I1., Ilywkap T. M.

MOBHI 3ACOBU BHPAXXEHHSI EMOLIM B AHIJIOMOBHIN

XVI[O}KHIPI JIITEPATYPI
Peznix T. M.
BAPIATHUBHICTBD, CHUHOHIMIA, AHTOHIMIA B

KOMITAPATUBHIN ®PA3EOJIOITI

Po3zeaooecoxa M. M.

KOMVYHIKATUBHO-TIPATMATUYHA CIIPSIMOBAHICTbH
®PAHI[Y3bKOI PO3MOBHOI MOBU VYV  KOPIIYCHUX
JOCJIPKEHHAX

Caepan 0. A.

BIUIMB ECTETU3MY HA OFPA3 IIPUBUJA B TBOPAX
BEPHOH JII
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247,

248.

2409.

250.

251.

252.

253.

254,

255.

Ceapuueecvka A. I1.

JOCJIJKEHHS JIIHTBOLUAY YKPATHCHEKOI MOBHU

Cepeorwx JI. A., I'nywmenko M. O.

IJIAHYBAHHAA SAHATTA HIMEILBKOI MOBU I3
3ACTOCYBAHHSAM 3AKOHY ITAPETO

Cuvosux I'. 1.

®OHOCTUIICTUYHI ®YHKIIII AJITEPALIl Y MOBOTBOPYOCTI
@. I[IOTYIIHAKA

Cmamnicnae O. B.

TBOPUYMII ®EHOMEH AHHI EPHO (JIAVYPEATKHN HOBEJIIBCHKOI1
[TPEMII 3 JIITEPATYPU 2022 P.)

Tepexosa /[. 1., Bhacenko B. B.

JUCKYPCOJIOI'Id TA TEOPII KOMVYHIKAI: ACIEKTU
BUBYEHHA

Tepexoea /1. 1., /lumeun A. O.

CYYACHMM IMIAXIJ JJO BUBYEHHSI MOBHOI CBIJIOMOCTI 3A
MATEPIAJIAMU ACOLUIATMBHUX CJIOBHUKIB

Typiyuna O. M., Bopooiiosa A. 1.

[TPOBJIEMA TIEPEKJIAZIY AHIJIOMOBHMX TIIPMCJIB’IB TA
[TPUKA30K

Xapkeeuu I'. 1.

CTWJIICTUYHI  OCOBJMBOCTI  AHIJIOMOBHOI  AIJIOBOI]
KOPECITOH/IEHIIII

Yemepuncovka 1. A., Kocmie 4. 1.

BUKOPUCTAHHS IJIOM B AHTJIIMCHKIN MOBI

Illesuenxo M. 1.

JIIHTBO-TIPATMATHUYHI OCOBJIMBOCTI MOJIOAKHOI'O
MOBJIEHHS

PHILOSOPHICAL SCIENCES
Hanvko €. O., Aposuuvka H. A.
®EHOMEH  CIIPUMHATTI:  ®IIOCODCHKO-APXITEKTYPHI
MOJYCHU
Ilonosa O. b., Cokonosa H. /., @ianxo H. A.
JIETTTUMALIA COIIAJIBHOI ATPECII B YMOBAX
ABTOPUTAPHO-TOTAJIITAPHUX PEXXUMIB
Aposuyvka H. A., I'apaincoxa M. A.
XPUCTHUSHCTBO HA TEPEHAX PMMCBKOI IMIIEPI: BUTOKU
TA TTPUUMHU
Aposuyvka H. A., I'nymaxoea X. /1.
CBITOI'JIA . ICTOPUYHI ®OPMUA
Aposuuvka H. A., Kozupeus O. I.
CIIEU®IKA OUIOCOPCHKOI'O 3HAHHA
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263.

264.

265.

266.

267.

268.

2609.

270.

Aposuyvka H. A., Mopo3zosa A. €.

JIMICTAHIIIMHA OCBITA B  ACIIEKTI  AKCIOJIOI'TYHMX
BUKJIMKIB

Aposuuvka H. A., Ooaiinux /1. P.

OB’€KTUBHUM IJIEAJII3M IJIATOHA

Aposuuvka H. A., Pazanyesa €. A.

CO®ICTU TA COKPAT: IIJIAXU ITOIIYKY ICTUHUA

Aposuuvka H. A., Cyk /1. O.

OLIIOCODIA MUCTEIITBA

Aposuyvka H. A., Tkauenxo A. M.

BIUIUB ®IJIOCODPCHKUX IJIEN JPEBHBOI IH/IIT TA IPEBHHOI'O
KHUTAIO HA €BPOITY TA AMEPUKY

ECONOMIC SCIENCES
Aooynnaeea A. €., Moguan /I. O.
JOCJIJPKEHHS TIPOLIECY BAHKPYTCTBA TA  CAHALII
MIANPUEMCTB B YKPATHI Y CYYACHUX PEAJIISX
bozoanoea O. A.
CUCTEMA VIIPABJIIHHA PU3MKAMU B MUTHOMY KOHTPO!JIIL:
[MPAKTUKA TTPOBEJJEHHA TA HAITPAMU Y JOCKOHAJIEHHA
TI'opoodincovka I. B., Techwk H. I1., Hakoneuna C. A.
BITJIMB PIBHA MATEPIAJIbHOI BUTPATHOCTI HA PE3YJIbTATU
JNIAJTIBHOCTI ABTOTPAHCITOPTHUX ITIAITPUEMCTB
I'puzo /1. A.
BUBUYEHHS MOJEJI CIOXHWBYOI TOBEJAIHKM HA PUHKY
MAMOHE3IB
I'pywesa A. A., /lenucenxo A. C.
JIVIOBE CHUIKYBAHHSI VYV IIPO®ECIMHIA  JIISJIBHOCTI
MEHEJI’KEPIB
I'pywesa A. A., Eemyuiuk C. O.
BITJINB MOTUBALII HA TIPOJYKTUBHICTDB ITPAII IIEPCOHAJTY
Hopowenko I'. O., Kaniniuenxo JI. JI.
KOMVYHIKAIIMHI HABUYKM MEHEJDKEPA $SIK  ®AKTOP
YCIIIITHOCTI BIBHECY
Epimosa JI. M., E¢pimosa I0. B.
OCOBJIMBOCTI TIOJATKOBUX PE®OPM B VKPAIHI TA B
KPAIHAX BUIIET'PA ICBKOI YETBIPKU
3axapocescvka A. A.
CYTHICHI XAPAKTEPUCTUKHN VIIPABJIIHHA PU3MKAMU
TEJEKOMYHIKAIIMHUX TIJIIPUEMCTB
3yo M. A., Ilanuyk O. A.
BE3BIJIXOJHI TEHJAEHLIII B T'OTEJbHO-PECTOPAHHOMY
BISHECI
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212.

273.

274.

275.

2176.

2717.

2178.

279.

280.

281.

282.

283.

284.

Konopamwk 0. L., I'paboscvka H. B.

TEOPETHUYHI ACIIEKTH AHAJII3Y E®EKTUBHOCTI
BUKOPUCTAHHA AKTHUBIB IIIAITPUEMCTBA

Kopowc JI. O., Anopienxko M. M.

EKOHOMIYHA HJIATHOCTUKA KOHKYPEHTOCITPOMOXHOCTI
[IAITPUEMCTBA HA PUHKY TPAHCIIOPTHUX IIOCIIYIT B
YMOBAX 3MIHHOCTI TA HEBU3HAYEHOCTI 30BHIIIHbBOI'O
EKOHOMIYHOI'O CEPEJJOBUIIIA

Koponws /1. O., Teavnosa I. B.

OPAHYAN3BUHT SK O®OPMA BEJIEHHA BIBHECY:
MDKHAPOJITHMI JIOCBIJT TA IIEPCIIEKTUBU PO3BUTKY B
YKPATHI

Kyscenwv B. B., Huxonwk H. I1., Onanxo K. C., Kyscens P. B.
B3AEMOBIJHOCHUH CYB’€KTIB ATPAPHOI'O BUPOBHUIITBA 3
KPEAUTHUMU VYCTAHOBAMU HA PHUHKY KPEIUTHUX
[HOCIIYT

Ky3omenko /I. M., Menvnuk O. B.

POJIb TA MICIA COULIAJIBHOTO IIAIIPUEMHUIITBA B
JOCAT'HEHHI IOBPOBYTY

Jlesuuvkuii 10. B.

AHAJII3 TEHJIEHII PO3BUTKY KPUIITOPUHKY

Jumeunuyk O. B., Amenina A. C.

®OPEH3IK SK METOJ[ ®IHAHCOBOI'O PO3CIIAYBAHHA VY
CYYACHOMY BI3HECI

JIaxoeuu JI. A.

BIIHOBJIEHHA MAJIOI'O I CEPEAHBOI'O BIBHECY B YMOBAX
BIVIHU B YKPATHI

Maiibopooa IO. B.

CTPAXOBUI PUHOK YKPATHU ITI]T YAC BIMHU

Makapenko O. 1., Kaitpauxka H. B., Hazina A. A.

[MTPOTHO3YBAHHSA [MTPUBYTKIB (3BUTKIB) AT JIK® «CBITOY»
METOAAMU EKOHOMETPUYHOI'O AHAJII3Y

Mann P. B., 3yopuyvka-Ilomunko O. B.

HAIIPSAMU IMIABUIIIEHHA I[MPOJAYKTUBHOCTI [TPAIII
[MIAITPUEMCTBA B CYUACHUX YMOBAX

Oe¢cannikos T. O., Ilacumko T. B.

3APYBIDKHUII JIOCBII TA HNUIIXW BJOCKOHAJIEHHS
®OPMYBAHHA JJOXO/IB JEP2)KABHOI'O BIOIKETY

Ozpenuu IO. 0., Xmenvkoecoka T. B.

OCOBJIMBOCTI OTPUMAHHA TA BUKOPUCTAHHA
ITOJATKOBOI 3HMXKU 3 TMOJATKY HA JOXOJU DI3UUYHUX
OCIB B YKPAIHI

Oxopcovkuii B. I1., boapuyk X., Minvuax O.
CUCTEMHO-CTPATEI'TYHUI  TIOIJISIT HA  KPEATUBHY
OPI'AHI3AIIIO
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2817.

288.

289.

290.

291.

292.

293.

294,

295.

296.

297.

298.

Oniiinuk C. B.

MOJIEJJIOBAHHA  [TPOLHECY  VIIPABJIIHHA ®IHAHCOBOKO
CTIMKICTIO HIJIIPUEMCTBA

Honiwyx O. B., Bhacenko A. B.

[IPOEKTHNII MEHEDKMEHT $K IHCTPYMEHT IIJIBUIIEHHS
EOGEKTUBHOCTI ®YHKIIOHYBAHHA ITIJATITIPUEMCTBA
Ily3upvoea I1. B., Koncmanmunenxo €. C.

BIUIMB JISJIBHOCTI TPAHCHALIIOHAJIBHMX KOPITOPALIIL HA
PO3BUTOK CBITOBOI EKOHOMIKU

Ceiicevacsa H. I'., Xmenvkoecvka T. B.

CYYACHHH CTAH TA PO3BUTOK KPUIITOPUHKY B YKPAIHI
Cyk I1. JI.

BU3HAUEHHSA AMOPTU3ALIII HEOBOPOTHMX AKTHBIB 3A
OBEPHEHMM METO/OM HA OCHOBI ®IHAHCOBUX JJOXOIB
Teniwuxko M. M.

OPAHYAIBUHI: CBITOBUI JOCBII TA OCOBJIUBOCTI
PO3BUTKY B YKPAIHI

Tkauyx H. M., Asopcvka B. B.

CYBOPJJMHOBAHMUI BOPI: CYTHICTb I POJIb Y ®OPMYBAHHI
OIHAHCOBUX PECYPCIB BAHKY

Xoxnosa T. IO.

KENC-METOJ] 8K TEXHIKA HABYAHHS TA OPTAHI3ALIL
HABYAJIbHOI'O ITPOLIECY

HKoina C. B., /Kwoim @. M.

MIAXOAU JO PEI'YJIIOBAHHS JAHUX TA IX MDKHAPOJHUX
ITOTOKIB

HAcmpeo A. M.

®IHAHCOBE 3ABE3IEUYEHHS PO3BUTKY ®I3MYHOI KYJIbTYPU
I CITOPTY B YMOBAX BOE€HHOI'O CTAHY

LEGAL SCIENCES
Kolodiuk L. V.
THE SYSTEM OF INTERNATIONAL SECURITY. THE ROLE OF
INTERNATIONAL ORGANIZATIONS IN THE FORMATION AND
TRANSFORMATION OF THE SECURITY SYSTEM
Aezacs L., 3axapuenxo O. B.
[HOOPMALIIMHI ACIHEKTU 3ABE3IMEUEHHS HAILIIOHAJIBHOT]
BE3ITEKU
Amenina A. C., Kocap A. O., Cokoa H. B.
OCOBUCTI HEMAWMHOBI TIIPABA 1[I0 3ABE3IIEUYIOTH
COLIAJIBHE BYTTS ®I3MYHOI OCOBU
Anwanu M. M.
AJIMIHICTPATUBHO-IIPABOBI T'APAHTII PEAJII3ALII IIPABA
JJ1A MUPHUX 3IBPAHDB
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305.

306.

307

308.

3009.

310.

311.

312.

313.

314.

baxkau B. I'., 3axapuenxo O. B.

3AIIOBII'AHHSA TA ITPOTUAIA JOMAILIHBOMY HACUJIBCTBY
bacapaoba O. B.

AJIMIHICTPATHBHE CYJIOYHUHCTBO, AK CKJIAJIOBA
AJIMIHICTPATUBHOI FOCTHULIIT

benyza IO. M., Coxap B. B.

YKJIAJIEHHS LJTIOBY 3 BIMCHKOBOCJIYKEOBIIEM B YMOBAX
HAJI3BUYAMHOI'O CTAHY

bozomas /. P., 3axapuenko O. B.

JISAJIBHICTh HALIIOHAJIBHOI TTOJJIIT SIK CYB'€KTA CEKTOPA
BE3ITEKU I ObOPOHMU I11IJI YAC BOEHHOI'O CTAHY

bozomas /[., Maxcumosa M.

AJIMIHICTPATHBHA BIJATIOBIJTIAJIBHICTb

bonoapesa /1. IO., 3axapuenko O. B.

I[TPOBJIEMA PO3IIMBAHHA AJIKOI'OJIBHUX HATIOIB
HEITOBHOJIITHIMU

bykamosa /I. M., I paobaseit A. L.

AKTYAJIbHI TIPOBJIEMU TA TIEPCIIEKTHUBU BITPOBA/’KEHHA
EJIEKTPOHHOI'O HOTAPIATY B YKPAIHI

Benuuenxo JI. O.

JESKI TIMTAHHS KPUMIHAJIBHOI BIAINIOBIJAJIBHOCTI 3A
3JIOYMHMU, IEPEJJFAUYEHI CTATTEIO 263 KK YKPAIHU

Bonowuna C. O., Ihucwk K. O., Caminux JI. O.

AKTYAJIBHI TIPOBJIEMU 3IMCHEHHS IIUBUIBHNX ITIPAB TA
BUKOHAHHA HMBIJIbBHMX OBOB’S3KIB

TFapmaw A. I

HOBAI[II MUTHOI'O KOHTPOJIO B VYMOBAX BOEHHOI'O
CTAHY B YKPAIHI

I'apcoan JI. P., /Kypaeens O. A.

JIO TIMTAHHS TIPO 3ACTOCYBAHHSI BOMOBUX TTPUMOMIB
BOPOTBHBU TTP1 BATPUMAHHI ITPABOITOPYIIIHUKA

I'epawenxo B. C., Yopna A. I.

OCOBJINMBOCTI KPUMIHAJILHOI BIITTIOBIJJAJIBHOCTI
HETIOBHOJIITHIX OCIb

I'epzenwk /1. L., 3axapuenxo O. B.

HOPMATHBHO-TIPABOBE PEI'YJIIOBAHHS IIPEBEHTUBHOI
JIAJIBHOCTI

TI'onyoenko 1O. A., Pe3éoposuu K. P.

)KUTJIOBE IIPABO VKPAIHU: AKTYAJIbHI TIPOBJIEMU TA
ITEPCIIEKTHBU PO3BUTKY

TI'yceitnoe A. E., Yopna A. I.

CTAJJIl KPUMIHAJIBHOI'O ITPABOITIOPYIIIEHHS

apacanoea H. B., Hazapenko A. O.

I'EHJAEPHA PIBHICTbB V TPYJIOBUX ITPABOBIJIHOCHUHAX
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3109.

320.

321.

322.

323.

324,

325.

326.

327.

328.

Hedywkesuy IO. O., 3axapuenko O. B.

3AXOJI, CIPIMOBAHI HA VYCYHEHHS KOPVIIIIMHUX
PU3UKIB IIIJ] YAC TIPOXOJ/DKEHHS CJIYKBUM B OPIAHAX
HAIIIOHAJIBHOT ITOJIILIIT

Kaosnee /[. B., Pomanuenxo /I. B.

CTAHOBJIEHHS CYYACHOI JIOTIKM TA OCOBJUBOCTI II
BUKJIAJIEHHA

3aopooin B. /., Onekcenko B. I.

IO TIIMTAHHA 1IOJAO 3HAYEHHSI KOH®IJEHIIMHOI'O
CIIBPOBITHUIITBA 14 BUPIIIEHHSA 3ABJIAHb
HAIIIOHAJIBHOI TOJILII YKPAIHU

leanenko I'. €., Teniniuyk B. I.

OO0 TIIPOBJIEMHU IPOTUAII HE3AKOHHOMY  OBIT'Y
BOI'HEITAJIBHOI 35POI B MEPEXXI IHTEPHET

ILnromenko A., Kopozoo C.

[IOHATTSA TA 3ATAJIbBHA XAPAKTEPUCTHUKA 3JIOYMHIB
[TPOTU TPOMAJICBKOI'O TIOPSIJIKY TA MOPAJILHOCTI
Kanunoecoka /. M.

CHIBYYACTD Y KPUMIHAJIBHOMY ITPABOITIOPYIIIEHHI

Kanioepoa H. I.

OCOBJIMBOCTI [HIJIAXIB YAOCKOHAJIEHHA
KOHCTUTYILIMHO-ITPABOBOT'O CTATYCY OPT'AHIB
[TPOKYPATYPU YKPATHU

Kadgpapos €. C., Onexcenko B. I.

1O IIMTAHHS JOTPMUMAHHSA 3AKOHHOCTI IIIJfT YAC
BTPYUAHHA VYV IIPUBATHE CIIUIKYBAHHSA IIIAPO3IJIAMUA
HAIIIOHAJIBHOI IOJIILII YKPATHU

Kosanvuyx /I. O., Yopna A. I.

MHOXHWHHICTb KPUMIHAJIbHUX TTPABOITOPYIIIEHb
Ko3znoscvka A. K., Epmaxosa A. C., Kopozoo C. B.

OCOBJIMBOCTI 3ACTOCYBAHHSA KPUMIHAJIbBHUX ITOKAPAHb
J1O HETIOBHOJIITHIX OCIb

Komuwina P. B.

3AX0O/I1 TA METOUKA TTOITEPE/PKEHHS 3JIOUMHHOCTI
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Introduction. During recent years, the attention of researches has been attracted
by Oxygen and Nitrogen active forms, which have regulatory functions.

Nitric oxide (NO") is short-life reactive free radical which plays the role of a
universal modulator of various physiological functions including the central nervous
system (CNS) under both normal and pathological conditions.

NO takes a part in the regulation of blood circulation, neurotransmission,
modulation of neuroendocrine function and behavioral activity.

Under conditions of pathology of CNS, NO" can acts as a pathogenic factor under
conditions associated with ischemia, strokes, neurodegenerative diseases, epilepsy,
primarily causing nitrosative stress of the cell. As a result of nitrosative stress nitration
of metals and thiol groups in protein molecules takes a part, fragmentation of nucleic
acids occurs, the level of ATP decreases, and the functions of mitochondrial enzymes is
inhibited. Main neurotoxic factor of nitrosative stress is a peroxynitrite-anion ONOO",
which is formed under the interaction of excess of NO™ and superoxide radical.

The peroxynitrite molecule exists in a stable cis-form and is able to diffuse over a
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distance of the several cell body diameters. As a strong oxidizing agent, ONOQO™ is
characterized by a high level of cytotoxicity, which contributes to the oxidative
modification of sulfhydryl groups of protein fragments of enzymes, receptors, ion
channels, lipoproteins and DNA.

Peroxynitrite interacts with the metals of the superoxide dismutase (SOD) active
center, resulting in the formation of a highly toxic nitrosonium-ion (NO,"), which
attacks the phenyl radicals of protein molecules, namely tyrosine. In this case, the
violation of the signal transmission mechanism in the CNS is damaged.

Under the ONOO  side, superoxide dismutase undergoes both reversible and
irreversible oxidative changes and loses activity. Inhibition of SOD activity enhances
the effect of neurotoxicity.

The aim of our research was the investigation of antioxidant activity of 4-((7-
ethyl-3,7-dihydro-3-methyl-1H-purin-2,6-dion-8-yl)amino)alkanoic acids in the test of
NO formation in vitro.

Materials and methods. The antioxidant activity of 4-((3-methyl-3,7-dihydro-7-
ethyl-1H-purin-2,6-dion-8-yl)amino)alkanoic acids (propanoic, butanoic and hexanoic)
in the experiment under inhibition of SOD by Nitrogen active forms (NO* and ONOQO")
has been investigated. The antioxidant activity of the researched compounds was
evaluated by the NO" induction method in vitro. The induction was carried out by the
action of light on samples with Na,[Fe(CN)sNO] - 2H,0 from a 300W source with a
wavelength of 425 nm, focusing it with a lens and passing it through the water filter to
prevent overheating. Irradiation of aqueous solutions of sodium nitroprusside (1.0 mM)
was carried out for 30 min in a quartz cuvette with an optical path length of 1 mm. The
efficiency of NO" generation (in the control experiment) and the antioxidant activity of
the researched substances were tested by the rate of oxidation of 40 uM of ascorbic acid
at 265 nm.

The substances were added to the samples before irradiation at a concentration of
10°® M. The optical density was measured before and after irradiation. The antioxidant
activity was expressed as a percentage of ascorbic acid oxidation. The antioxidant

activity of substances was studied under the SOD inhibition on the model of nitrosative
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stress in vitro. The researches were carried out in the supernatant obtained from the
brain of white Wistar rats (male, 200-250 g). After decapitation, the rats brain was
quickly removed and washed in ice-cold isotonic solution, homogenized in five
volumes of 50 mM Tris-HCI buffer (pH = 7.4) cooled to 5°C, containing 0.5 mM
Na,EDTA and 1 mM dithiothreitol. The homogenate was centrifuged at 11000g for 30
min at 4°C. For modelation of nitrosative stress the dinitrosole complex of iron(II) with
cysteine, as a stable NO* complex, which can be considered as a transport form of this
radical, which provides a long-term inhibitory effect on various groups of proteins was
used. A stable NO and cysteine complex was added to the supernatant (content of
protein is 5 mg/ml) at a concentration of 100 uM and incubated for 10 min at the
temperature of 4°C. The researched substances were added before incubation at a
concentration of 10° M. For assessing the degree of nitrosative stress in vitro and
activity of compounds, the products of protein oxidative modification were researched.
SOD activity was also determined. In an aliquot of the supernatant, the protein was
precipitated with a 20% trichloroacetic acid solution. 1 ml of a 0.1 M solution of
2,4-dinitrophenylhydrazine in 2 M hydrochloric acid was added to the denatured
proteins and incubated at 37°C for 1 hour. After incubation, the samples were
centrifuged at 3000g for 20 min. The precipitate was washed three times with a mixture
of ethanol—ethyletanoate (1:1). The precipitate was dried in a thermostat at 40°C and
then dissolved in an 8 M urea solution. Urea was added in a volume of 3 ml. To
improve solubility, 0.01 ml of 2 M hydrochloric acid solution was added. The optical
density of 2,4-dinitrophenylhydrazones was recorded at a wavelength of 274 nm
(carbonyl compounds) and 363 nm (carboxylic compounds). The degree of protein
oxidative modification was measured in units of optical density per 1 mg of protein.

The method of determination the activity of SOD is based on the ability of
adrenaline to autoxidize in an alkaline medium with the formation of a superoxide
radical. In the presence of SOD, the reaction is inhibited. 4.4 ml of a 0.5 mM hydrogen
carbonate buffer solution (pH = 10.2) was added to a cuvette of a spectrophotometer
with an optical path of 1 cm; 0.1 ml of the supernatant and 0.5 ml of an adrenaline

solution in citric acid were added. The kinetics of reaction was fixed at 480 nm. SOD
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activity was expressed in units per 1 mg of protein - min.

N-acetylcysteine was chosen as a reference drug.

Statistical data analysis was carried out using the Statistic for Windows software
package. For estimation of significant difference between the groups the Mann-Whitney
test was used.

Results and discussion. 4-((7-Ethyl-3,7-dihydro-3-methyl-1H-purin-2,6-dion-8-
yl)amino)alkanoic acids (fig. 1) showed expressed antioxidant activity in test of
photoinduction of Na,[Fe(CN)sNQO] - 2H,0 (table 1). At the same time, the compound
4-((7-ethyl-3,7-dihydro-3-methyl-1H-purin-2,6-dion-8-yl)amino)butanoic acid showed

the maximal activity (51%).

O C2H5 HN
N/ X = (a) / \/\COOH
HN
)\ | />—X o (b) \HN/\/\COOH
N C
O N
| T N
CH3

Figure 1. Principle structure of 4-((7-Ethyl-3,7-dihydro-3-methyl-1H-purin-2,6-

dion-8-yl)amino)alkanoic acids

Table 1
Antioxidant activity of the investigated compounds in vitro in the reaction of

photoinduction of sodium nitroprusside

Compound A of optical density, A = AOA, %
265 nm

4-((7-Ethyl-3,7-dihydro-3-methyl-1H- 0.31 + 0.005° 45
purin-2,6-dion-8-yl)amino)propanoic
acid
4-((7-Ethyl-3,7-dihydro-3-methyl-1H- 0.28 + 0.005° 51
purin-2,6-dion-8-yl)amino)butanoic
acid
4-((7-Ethyl-3,7-dihydro-3-methyl-1H- 0.35+0.01% 42
purin-2,6-dion-8-yl)amino)hexanoic
acid
N-acetylcysteine 0.48 + 0.002° 20
Control 0.6 +0.01 -

? —p < 0.05 to control.
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The modeled nitrosative stress in the rats brain supernatant was characterized by
inhibition of the activity of the antioxidant enzyme — superoxide dismutase, as well as
increasing in the formation of protein oxidative modification products that react with
2,4-dinitrophenylhydrazine with maximum absorption at 270 and 363 nm.

Thus, the activity of SOD decreased by 52.6%, and the products of oxidative
modification of protein observed at 270 nm increased by 87.5%, and at 363 nm — by
65.2%.

Other objects of the destructive effect of nitrosative stress are antioxidant
enzymes, an inhibition of which is due to the formation of nitrosol complexes with
metals that are part of the active centers of enzymes.

Decrease of activity of antioxidant enzymes and the level of thiol antioxidants,
hyperproduction of NO," and OH™ during the decay of ONOO™ leads to a significant
increase in the level of free radical oxidation.

Decrease of SOD activity is due to the interaction of nitrosonium-ions with
copper(l)-ions, which are part of the SOD prosthetic group. Under conditions of
nitrosative stress, unfavorable conditions for cell life are created: the activity of tyrosine
kinases and other enzymes of oxidative reactions is inhibited, protein phosphorylation is
disturbed.

Addition of 4-((7-ethyl-3,7-dihydro-3-methyl-1H-purin-2,6-dion-8-
yl)amino)butanoic acid (at a concentration of 10° M) into the incubation medium
before modeling of nitrosative stress led to limited inhibition of SOD.

Thus, the  researched  substance  reduced the  formation  of
2,4-dinitrophenylhydrazones by 34.1% and 65.8%, N-acetylcysteine by 13.7% and
18.9%, respectively, 4-((7-ethyl-3,7-dihydro-3-methyl-1H-purin-2,6-dion-8-yl)amino)
butanoic acid prevented the modification of SOD during nitrosative stress.

The activity of SOD in samples with 4-((7-ethyl-3,7-dihydro-3-methyl-1H-purin-
2,6-dion-8-yl)amino)butanoic acid was significantly higher by 65.8% than in nootropic
ones (table2).
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Table 2
Effect of 4-((7-ethyl-3,7-dihydro-3-methyl-1H-purin-2,6-dion-8-yl)amino)butanoic
acid and N-acetylcysteine on SOD activity and content of protein oxidative
modification products in supernatant of rats’ brain in the nitrosive

stress model in vitro

SOD, Products of protein oxidative
The investigated samples units/mg of modification,
protein/min units/mg of protein
A =270 nm A =363 nm
Intact 260.7 + 7.6 14.0 + 0.12 225+ 0.15
Control (adding of stable NO*
and cysteine complex, 100 uM) 120.2 +5.0 26.2 +0.21 36.7 +0.10

Experimental (adding of NO°
and cysteine complex + 4-((7-| 198.4+4.1*° | 182 +0.10*" 28.1 +0.11*°
ethyl-3,7-dihydro-3-methyl-1H-
purin-2,6-dion-8-

yl)amino)butanoic acid, 10° M)

Experimental (adding of stable
NO-and cysteine complex + N- | 147.3+3,7° 22.6 +0.12° 32.1+0.11°
acetylcysteine, 10° M)

% _p <0.05 to control;

® _p<0.05 to N-acetylcysteine.

In the case of N-acetylcysteine, SOD activity was only 23.2% higher.
N-acetylcysteine is able to bond NO" with the formation of nitrosocompounds, and after
interaction with ONOO™ or NO,", sulfoximes are formed. N-acetylcysteine competes for
active forms of Nitrogen with sulfhydryl groups of proteins, reducing the development
of necrosis and the creation of nitrotyrosine.

Conclusions.

1. Nitrosive stress in vitro induced by dinitrozole complex of metal and cystein
evokes SOD activity inhibition in rats’ brain and increase the rate of protein oxidative
modification.

2. 4-((7-Ethyl-3,7-dihydro-3-methyl-1H-purin-2,6-dion-8-yl)amino)alkanoic

acids and N-acetylcysteine have antioxidant activity in NO" induction in vitro.
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