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BoinycK 13

byxapuna Mpuna JIeoHH10BHa, JOKTOP OHOJIOTHYECKUX HayK, Ipodeccop, Poccus
I'peGueBa Hanexna HukonaeBHa, TOKTOp OHONIOTHYECKUX HayK, Ipodeccop,
Poccus
I'punenxo Cpetana AHaTONbEBHA, uoxrog GUOJIOrMYECKUX HayK, JONeHT, Poccus
aneHnk TaTbsiHa Ky3sbMuHMYHA, TOKTOp OHOJIOTMYECKHX HayK, Hpodeccop,
Poccus
Kus3zeBa Onbra AJIeKCaHIPOBHA, TOKTOP GMOJIOrMYECKUX HayK, JOIEHT, Poccns
Kyxap Enena BiajumupoBHa, 10KTop OHOJIOTMYECKUX HAYK, JOLeHT, Kazaxctan
ouceiikuna JIrogmuia I'yyaeBHa, JIOKTOp GHONIOrHYECKHX HAYK, mpodeccop,
Poccus
Hedempesa Enena DnyapiosHa, I0KTop GMOJOrMYECKUX HayK, TOLEHT, Poccus
Cenra0peB Hukonait Hukonaesnu, JokTop 6MONOrNYeCKHX HAYK, r[p()(f)cccop,
Poccus
Crapony6ues Binagumup MuxaitioBuy, 10KTOp GHOIOrHYECKUX HayK, podeccop,
YkpanHa
Tecros bopuc BH](T(]);pQBHq, JIOKTOP GHOJIOIMYECKHX HaYK, npoq)ccc%), Poccus
Tynrym6aepa 3una baiibarycosHa, 10KT0p GuoNOrMYeckuX Hayk, , Kasaxcraun
Pareesa Hasexia MuxaitioBHa, JOKTOp OMOJIOrMYECKUX HAYK, IIpodeccop,
Poccus
Axmanues I'abnynaxat MaJKoBHY, JOKTOp BETEPUHAPHBIX HAayK, Ipodeccop,
Poccus
HleBuenko Jlapuca BacuibeBHa, JOKTOP BETEPUHAPHBIX HAYK, Hpodeccop,
VYkpanna
Anmnmuna Esrenuii ['eoprueBud, JoKTop reorpaduueckux Hayk, mpodeccop,
Poccus
I(/IIyXOBa Mapus 'eHHa/[beBHa, TOKTOP reorpaduuecKux HayK, TOLEHT, Poccus
prxu XI1axyia, JJIOKTOp reoJIoro-MHHEpaornieckix Hayk, npodeccop, Yexus
DenopuiinH JIMuTpo
npodeccop, YkpanHa
okebaesa I'ynbxayxap KakeHOBHA, JOKTOP HCTOPHYECKUX HAYK, podeccop,
Kasaxcran
Orenoa I'yns¢upa Eny6aeBHa, TOKTOp HCTOPHYECKUX HAYK, Ipodeccop,
Kazaxcran
Tpury6 Iletp HUKUTOBHY, TOKTOP HCTOPHYECKUX HAyK, Npodeccop, YKpanHa
Dne30BHY anubop , JOKTOpP HCTOPUUYECKUX HayK, JoueHT, CepOoust
Busup Baanm AnatosibeBHY, JOKTOP MEJUIMHCKUX HayK, podeccop, YKpanHa
Densuuna Jlroamuna HukonaeBHa, T0KTOp MEJJMIIMHCKUX HayK, podeccop,
Poccust
Opnos Hukonaii MuxaitnoBud, JJOKTOp HayK rocylapCTBEHHOTO YIIPaBJICHHs,
JIOLEHT, YKpanHa
Besnmuko Crenan ITeTpoBud, JOKTOp MEAarorHyeckux Hayk, npodeccop, YkpanHa
TaBpunenko Haranus HukonaeBHa, JOKTOp MEAArorH4eckux HayK, IOLCHT,
Poccust
T'unes I'ennanuii AHapeesnd, IOKTOP NeIaroruyeckuX Hayk, npodeccop, Poccus
Eopod}een Anppeiit BUKTOpOBHY, JOKTOP MEAAarorH4eckix Hayk, JJOLEeHT, Poccust
aprioBa Haranus KoHcTaHTHHOBHA, JIOKTOP NeJIarornyeckux Hayk, npogeccop,
Poccust
Munrennna TatbsiHa MuxaiiinoBHa, JTOKTOp NeJarornyeckux Hayk, npogeccop,
VYkpauna
HukonaeBa Aita JIMHTpHEBHa, JJOKTOP MEAAarorHdeckix Hayk, mpodeccop,
Poccus
PactpsirnHa Amuta HukomnaeBHa, TOKTOP Mearorideckux Hayk, mpogeccop,
VYkpauna
Cunoposidy Mapuna MuxaiinoBHa, JOKTOp MeIarorndeckux Hayk, mpogeccop,
Ykpauna
CwmuproB EBrennit IBaHOBHY, TOKTOp ITearornueckux Hayk, npodeccop, Poccust
®atbixoBa AneBTHHA JICOHThEBHA, JOKTOP MEJarorHiecKuX HayK, TOLCHT, Poccus
Denoroa 'aymAa AJleKCaHIPOBHA, JIOKTOP TIEJarorHYeckHX Hayk, npodeccop,
Poccust
XonakoBa Huna ITaBroBHa, TOKTOp IelarorHyecKux HayK, TOLEHT, Poccus
Yurupunckas Haranbs BseciaBoBHa, JOKTOP MEAAroriyeckux Hayk, mpodeccop,
Poccust
Yypekona TatesiHa Muxail0BHa, JOKTOP ITe/IaTOTHYECKUX HAYK, Ipodeccop,
Poccus
Jlateirnna Hatanbst AHaTOJNBEBHA, JIOKTOP MOJIMTOJIOTHYECKHX HAayK, mpodeccop,
VYkpauna
Cupora Haym MuxaiinoBud, TOKTOp MOJIUTOIOTMYECKUX HaYK, TIpodeccop,
Poccus
Xpebuna Cpeiana BiaqumupoBHa, JOKTOp NMCHXOJIOTHYECKHX HayK, mpodeccop,
Poccus
Bosxeroa Parca AHaTOJNBEBHA, JIOKTOP CEIBCKOXO3SHCTBEHHBIX HAYK, podeccop,
VYkpauna
Jenncos Cepreil AnekcanapoBuy, JIOKTOP CEIbCKOXO035HCTBEHHBIX HAYK,
npodpeccop, Poceust .
oBTOHOT Onbra UropesHa, JIOKTOp CeIbCKOXO3AHCTBEHHBIX HAYK, , YKpauHa
Kocrtenko Bacuuit IBaHOBHY, JOKTOP CEIbCKOXO3SHCTBEHHBIX HaYK, Ipodeccop,
VYkpauHa
Kotspo Biaanmup BiianuciiaBoBud, JOKTOp CEIbCKOX03SHCTBEHHBIX HAYK,
npocdeccop, Poccust .
0po30B AJleKceii BiiaquMupoBry, ZJOKTOP CEIbCKOX03sICTBEHHBIX HAYK,
#0(1)600]0_1]), Vkpauna .
aTbika Hukounaii BiiauMiupoBHY, TOKTOP CEILCKOXO3SHCTBEHHBIX HAYK,
npodeccop, YkpanHa .
Pe6e3oB Makcum BoprcoBHd, JOKTOp CEIbCKOXO03SIHCTBEHHBIX HayK, podeccop,
Poccus
Tapapuxo HOpuii AnexcaHapoBHY, JIOKTOP CEILCKOX031HCTBEHHBIX HAYK,
npodeccop, YrpanHa
ablieBa AHHa BacuiibeBHa, IOKTOp COLMOJIOTMYECKHX HAyK, AOLEHT, Poccust
Crerunii Bacunnii HukonaeBny, 1OKTOp COLMOJIOTHYECKUX HaYK, mpodeccop,
Poccus
Tapacenko Jlapuca BUKTOpOBHa, JIOKTOP COLIMOJIOTHYECKUX HAyK, Ipodeccop,
Poccus
AsepuenkoB Biajumup VBaHOBHY, TOKTOp TEXHUYECKUX HayK, Ipodeccop,
Poccus
Antonos Bajiepuii HukotaeBuy, 10KTOp TEXHHYECKUX HAyK, podeccop, YkpauHa
beiko IOpuit Asiekcanaposud, JJOKTOp TEXHUYECKHX HAYK, podeccop, Poccust
Tonuapyk Cepreit MuUpOHOBHY, JOKTOP TEXHUYECKUX HAYK, podeccop, Poccust
3axapos Ouer BiaiuMupoBuY, JIOKTOP TEXHUYECKHX HaYK, podeccop, Poccus
Kanaiina Biagumup TuModeesnd, JIOKTOp TEXHHYECKHX HAYK, npodeccop, Poccus
Kannranos Bacwnii ITaBnoBud, JOKTOp TEXHHYECKHX HayK, Ipodeccop, YKpanHa
Kupuiuiosa Enena BUKTOpOBHA, JOKTOP TEXHHYECKUX HAYK, JIOLEHT, YKpauHa
Kosasienko Iletp MBaHoBHY, TOKTOP TEXHHYECKUX HayK, Ipodeccop, YKpauHa
Koneii Borjan BiaguMupoBud, 10KTOp TEXHUYECKUX HayK, podeccop, YKpanHa
Kocenko Hanexna @eioposHa, T0KTOP TEXHUYECKUX HAYK, JOLEHT, Poccust
Kpyrnos Banepuit MuxalinoBuy, TOKTOp TEXHHUECKUX HayK, npodeccop, Poccust
Kyniepun Mapar KpbikGaesuy, J0KTOp TeXHHHECKMX HayK, npodeccop, Kazaxcran
Jle6eneB Anaronnii TumodeeBnd, JOKTOP TEXHHYECKHX HAYK, ng}ecco , Poccust

MHUTPOBHUY, JTOKTOP I'€0JI0r0-MUHEPAJIOrHYCCKUX HAYK,

JlomoTeKO {}ICHMC Buxroposnd, TOKTOp TEXHUUYECKHMX HayK, poeccop, YKpanuHa
Maxkaposa Mpuna BuktopoBHa, TOKTOp TeXHHYECKHX HaYK, mpodeccop, Poccus
Mopo3sosa Tatbsira FOpbeBHa, TOKTOp TEXHHYECKHX HayK, podeccop, Poccust
INaBnenko Anatonuit Muxainosuy, JOKTOp TEXHUUECKUX HAYK, np0£eccop,
Ykpauna

IapynaxsiH Baars OMuibeBud, JOKTOp TEXHUYECKUX HAYK, podeccop, YKpanHa
Hauypun I'epman BacuibeBuy, J0KTOp TEXHUUECKUX HAYK, podeccop, Pocens
Hepmun Bnaz{nmnﬂtbe;(opoan, JIOKTOpP TeXHHYECKHX HayK, mpodeccop, Poccus
IuranoB Muxaun HukonaeBnd, JOKTOp TEXHHYECKHX HayK, mpodeccop, Poccus
Ionskos Anpapeit [TanoBud, JTOKTOp TEXHUYECKHUX HAYK, np0£eccop, KpauHa

Penaxknmonnniii CoBer

Ilonos Bukrop CepreeBud, T0OKTOp TEXHUUECKUX HayK, npodeccop, Poccust

3P/oKoq]/n-m(]/n?r Amnartonuii HukonaeBud, JOKTOp TEXHHYECKHX HAyK, podeccop,
KpauHa

PO]\]/)[a].LICHKO Muxann MBaHOBHY, JOKTOP TEXHUYECKHX HayK, npodeccop, YkpanHa

gCMCHHOB T'eopruit HukudopoBnd, TOKTOp TEXHHYECKUX HAyK, Ipodeccop,
KpauHa

Cyxenxko FOpuii I'puropseBnd, TOKTOp TEXHHYECKUX HAyK, Tpodeccop, YKpanHa

Yerenko Cepreii AHaTOIBEEBUY, JOKTOP TEXHUUECKUX HAyK, JIOLEHT, YKparHa

Xabubymmu Pudar I'abmynxakoBud, TOKTOpP TEXHUYECKUX HayK, podeccop,

Poccus

Yepponslii MBan d)enolg

Iaiiko-1IlalikoBckuit

m ocl)ecco%I Vkpauna
epbanb Mropb BacunbeBud, JTOKTOp TEXHUYECKHX HaYK, JTOIEHT, Poccus

]SSfymyeBa HWHrHa BraguMupoBHa, TOKTOp (hapMaIieBTHYECKHX HayK, podeccop,
KpauHa

0BHY, JIOKTOP TEXHUYECKHX HaYK, npodeccop, YkpanHa
Jiekcanap I'eHHabeBHY, JOKTOp TEXHUYECKUX HayK,

Bonox Imutpuii CtenanoBud, JOKTOp (hapMalleBTHICCKHX HayK, mpodeccop,
Ykpanna
T'eopruesckuii I'eHnannii BUKTOpoBHY, JOKTOpP apMalieBTHYECKUX HAYK,
CTaplIMii HAy4YHBIH COTPYNHUK, YKpauHa
T'ynzenko Anekcanzp IlaBnoBud, JokTop (hapMaeBTHUCCKHUX HayK, mpodeccop,
KpauHa
TuxoHoB Anekcanap MBaHOBHY, TOKTOP (hapMalieBTHYECKUX HayK, Ipodeccop,
Ykpanna
[IanoBanoB Banepuit BraanMupoBud, JOKTOp hapMalieBTHYECKHX HAYK,
lfﬁod)eccop, VYkpanna
aroBajioBa BukTopust AnekceeBHa, JOKTOpP apMalieBTHIECKUX HaYK,
npodeccop, YkpanHa
BrnatoB Urops AHaTONBEBHY, JOKTOP (PM3HKO-MAaTEeMaTHYECKUX HayK, Ipodeccop,
Poccns
Konnparos JImutpuii BsuecnaBoBud, 10KTOp (pU3HKO-MaTEeMaTHIECKHX HAYK,
JIOLIeHT, Poccust
JIsbkuna I'anuna BopucoBHa, 1OKTOp GU3MKO-MAaTeMaTHIECKHX HAYK,
npodeccop, Poccust
anaxoB A B, okTop (pu3MKo-MaTeMaTHYECKUX HayK, npodeccop, YKpanHa
Bopox0OutoBa AllekcaHapa AHATOIBEBHA, JOKTOP (PUIOIOTHYECKHX HaYK,
I od)ecco%, Poccust
bITknHa JIapuca BnaguMupoBHa, TOKTOp (GHIOIOIHYECKUX HAYK, JOLECHT,
Poccus
Tlonoa Taucus ['eopruepna, 10KTOp Quionoruyeckux Hayk, npodeccop, Poccus
Kosanenko Enena MuxaiinoBHa, 10okTop duinocodckux Hayk, npodeccop, Poccus
JIunna TaMﬁBIa VBaHOBHa, JOKTOP YHIOCO(CKUX HAayK, TOLEHT, Poccus
Maiinantox Vpuna 3uHoBHEBHa, TOKTOP GMIOCOPCKUX HAYK, JOLEHT, YKpanHa
Cseti10B Bukrop AnekcanapoBud, JokTop (punocodckux Hayk, mpodeccop,
Poccus
Crosnen A B, noxrop dunocodckux Hayk, IOUEHT, YKpanHa
Antpaniesa Hanexna MuxaiiioBHa, JOKTOp XHMHYECKHX HayK, mpodeccop,
Ykpanna
baxceBa Puma YamanoBHa, JOKTOp XUMHUYECKUX Hayk, podeccop, Poccust
T'pusony6 Anexcannp MiBaHOBHY, JOKTOP XUMHYECKHX HaYK, mpodeccop,
KpauHa
Epmaram6er Bonar ToneyxaHoBHY, JOKTOP XMMUYECKHX HayK, podeccop,
a3axcTaH
MaxkcuH Buktop MBaHOBHY, TOKTOP XMMUYECKHX HayK, mpodeccop, YkpanHa
Amnrenosa IToxs I'eopruesa, TOKTOp SKOHOMHYECKHX HayK, mpodeccop, bonrapust
besnenexnbix TaTbsiHa MIBaHOBHA, JOKTOP SKOHOMHYECKUX HayK, Ipodeccop,
Poccns
Bbypna Anexceit I'puropbeBud, JOKTOp SKOHOMHYECKUX HayK, podeccop, Poccust
T'panosckas Jlloqmmna HukonaeBHa, JOKTOp SKOHOMHYECKHX HayK, podeccop,
KpauHa
Jopoxuna Enena FOpbeBHa, TOKTOp 3KOHOMHYECKHX HAyK, AOLEHT, Poccus
Knnmosa Hatanbs BinagumupoBHa, JOKTOp SKOHOMHYECKHX HayK, Ipodeccop,
Poccns
Kounnes IOpuii OpbeBud, JOKTOp 5KOHOMHYECKHX HaYK, JJOLECHT, Poccust
Kypmaes Iletp FOpbeBud, TOKTOp SKOHOMHYECKUX HayK, Ipodeccop, YKpanHa
JlanknHa VHHA AJIEKCaHAPOBHA, JOKTOP YKOHOMHYECKUX HAyK, Ipodeccop,
Ykpanna
Menbauk Anéna AnekceeBHa, JOKTOpP SKOHOMHYECKHX HayK, OIEHT, YKpauHa
Musiea Jlapuca I'puropbeBHa, JOKTOp SKOHOMUYECKHX Hayk, Hpodeccop,
Poccus
TTaxomoBa Enena AnatonbeBHa, IOKTOp SJKOHOMHYECKHX HAyK, 10LUEHT, Poccus
PesnukoB Annpeit BaneHTHHOBHY, JOKTOp SKOHOMHYECKHX HayK, JJOLEHT, Poccust
CagenbeBa Hei AniekcaHIpoBHa, TOKTOpP SKOHOMHYECKUX HAyK, Ipodeccop,
Poccus
Cokonosa Hanesxna I'eHHaibeBHa, JIOKTOP SKOHOMHUYECKHX HAayK, TOLEHT, Poccus
Crpenbioa Enena JIMUTpUEBHA, JOKTOP SKOHOMHYECKUX Hayk, JI0IeHT, Poccust
Bateiprapeesa Biajuciasa CtaHHCIaBOBOHA, JOKTOP IOPHIAMYECKUX HAYK, ,
YkpauHa
TeTbman Anatosuii I1aioBud, JIOKTOP IOPHIMEECKHMX HayK, npodeccop, YkpauHa
Kacdapckuit Bnagumunp HBanoBn, JOKTOP IOPHIMYECKUX HAYK, Ipodeccop,
YkpauHa
KupuueHko Anekcanap AHATOJNIBEBUY, JOKTOP IOPUINUECKUX HAYK, mpodeccop,
YkpauHa
Crenenko Banepuit EdpemMoBut, IOKTOp IOPHAMHECKUX HayK, JOLEHT, Poccus
Tonkos Eprenuit EBreHbesnt, JIOKTOp OPUIMYECKUX HayK, ipodeccop, Poccus
Hlenutbko Banepuii FOpbeBny, JOKTOP OPUIMYECKHX HAYK, Ipodeccop, YKparnHa
lnmka Poman borjianosuy, J0KTOp IOPUINYECKHX HAYK, MPodeccop, YKpanHa
SIpoBenko Bacummii BacuibeBrd, JOKTOp IOPUINYECKHX HayK, npodeccop, Poccus
Kanraposuy 1O JI , kaHAnIaT HCKYCCTBOBEICHUS, , Y KpauHa
Bonrupesa I'anuna IlaBnoBHa, kKaHAMIaT HCTOPUUYECKUX HayK, JoleHT, Poccus
Toxapesa Hatanbs I'eHHaibeBHa, KaHIMIAT MEMIMHCKUX HayK, JJOLEHT, Poccust
ﬁeMI/mOBa BT, xanauaar nesarorn4eckux HayK, IOLUEHT, Y KpauHa
oruieBckas M M , kaHIuIaT earoruieckux Hayk, npodeccop, Ykpanna
JleGenena Jlapyca AnekcaHIpoBHA, KAHIHAAT IICHXOJIOrMYECKUX HAYK, JOLCHT,
Poccus
[anoBanos Banentun BanepbeBndy, kanauaar GpapManeBTHIECKUX HayK, JOLCHT,
YkpauHa
Crosren B T', kananaar GUIoNOrH4eckux Hayk, JOLEHT, YKpanHa
3y6koB Pycnan Cepreesud, 10KTOp S5KOHOMUYECKHX HAYK, JIOLEHT, YKpauHa
010aToB AHJIpeii BiiaguMupoByy, KaHANIAT TEXHHYECKUX HAYK, JOLCHT,
Ykpauna
Ilaparos Bacuimii AnjpeeBuy, 10KTOp XMMHYECKHX HayK, JI0LEHT, MoJioBa
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Byxapina Ipuna JleoniniBaa, goktop Giomoriunux Hayk, mpodecop, Pocis
I'pebubOBa Hanis MukonaiHa, [okTop Oionoriuux Hayk, npodecop, Pocis
I'punienxo CBiTinana AHatomniiBHA, JOKTOp 6i0OMOTiYHUX HayK, JOLEHT, Pocis
Kanennk Tersina Ky3pMiBHa, TokTOp GionorivHux Hayk, npodecop, Pocis
Kus3zepa Onbra OnekcanapiBHa, TOKTOp Oi0JIOriYHHX HAYK, JOEHT, Pocis
Kyxap Onena BonoaumupisHa, 10KTop Giooriynux Hayk, qoueHT, Kazaxcran
Moiceiikina Jlroqmuna I'yaaeBHa, [okTop Gionoriyaux Hayk, npodecop, Pocis
Hedenpesa Onena ExyapaiBHa, 1okTop 06i070TiuHAX HAyK, A0LUeHT, Pocis
Cenrs6proB Mukona MukonaiioBuy, ToKTop 6ionoriyaux Hayk, npodecop, Pocis
Crapony6ues Bonogumup Muxaiinosud, JokTop 6i0norivHux Hayk, npogecop,
VYxkpaina

TecriB Bopuc BikTopoBud, JokTop GionoridHux Hayk, npodecop, Pocis
Tynrymbaesa 3ina baitbarycosHa, noktop GionoriuHux Hayk, , Kasaxcran
®dareeBa Hanis MuxaitniBaa, 1okTop Gionoriunux Hayk, npodecop, Pocis
Axmanies ['abaynaxatT ManukoBud, TOKTOp BETepUHAPHUX HaykK, npodecop, Pocis
IleBuenko Jlapuca BacuiiBHa, TOKTOp BeTepHHAPHUX HAyK, Ipodecop, Yikpaina
Animina €sren I'eopriiioBud, JokTop reorpadidHux Hayk, npodecop, Pocis
CyxoBa Mapist I'eHnaziiBHa, JokTop reorpadiqHiX HayK, JOLEHT, Pocis

Ipxi Xmaxyna, JOKTOp reojoro-MiHepaaoridyHux Hayk, npodecop, Yexis
Denopuirud JMutpo IMUTPOBHY, JOKTOP I€0JIOr0-MiHEPaIOriYHUX HAYK,
npodecop, Ykpaina

Koxe6aeBa I'ynbxayxap KakeHoBHa, JOKTOp icTOpHYHHX HayK, podecop,
Kasaxcran

Orenosa I'yns¢upa Eny6aeBHa, ToKTOp icTOpUYHNX HayK, npodecop, Kasaxcran
Tpury6 Iletpo MuknTOBHY, JOKTOP ICTOPUYHUX HAYK, npodecop, Ykpaina
EneszoBia M Jlanibop, 10KTOp iCTOPUYHKX HayK, foueHT, Cepbis

Bisup Bagum AHatoniiioBny, ZOKTOp MEANYHUX HAYK, npodecop, Ykpaina
®enina Jlrogmuna MukosnaiBHa, JJOKTOp MEANYHHUX HayK, nmpodecop, Pocis
OpioB Mukona Muxaiinosud, TOKTOp HayK 3 JI€pKaBHOT'O yIPABIiHHS, JOLEHT,
VYkpaina

Benuuko Crenan [letpoBuy, TOKTOp mefarorivyHux Hayk, npodecop, Yxpaina
I"aBpuienko Haranis MukonaiBHa, TOKTOp MeAAroriyHuX Hayk, JOLEHT, Pocis
I'unes 'enHaniit AHApiiOBHY, JOKTOP MeIarorivHuX Hayk, npodecop, Pocis
Jlopodee Anjipiit BikTopoBHd, TOKTOp ITe/IaroriyHnX HayK, HOLEHT, Pocis
Kaprioa Harauist KocTssHTHHIBHA, JJOKTOP MEAAaroriyHuX Hayk, npodecop, Pocis
Mimrenina Tersna MuxaiiiniBHa, JJOKTOp MeIaroriyHux Hayk, npogecop, Ykpaina
MukonaeBa Amuta JIMuTpiBHA, JOKTOP MearorivHux Hayk, npodecop, Pocis
Pacrpurina Anna MukonaiBHa, JOKTOp NearorivHux Hayk, npodecop, Ykpaina
Cupoposnu Mapuna MuxaiiiniBHa, JOKTOp negarorivHux Hayk, mpodecop,
Vkpaina

CmupHOB €BreH IBaHOBHY, TOKTOP MeJarorivHux Hayk, npogecop, Pocis
®atnxoBa AneBrrHa JICOHTIiBHA, JOKTOP MEAArOriYHUX HAyK, JOLEHT, Pocist
®denorosa 'anuna OnexcanapiBHa, JOKTOP NEArorivyHUX Hayk, npodecop, Pocis
Xonakosa Hina ITaBniBHa, JOKTOp MeIarorivyHux Hayk, I0LeHT, Pocis
Yurupusnceka Hatanis B'siuecnaBiBHa, TOKTOp negarorivHux Hayk, npodecop,
Pocist

Yypexoa Tersina MuxaiiniBHa, TOKTOp MelaroriyHux Hayk, npodecop, Pocis
Jlaturina Hartanis AnaroiiBHa, JOKTOP MOJITONOTIYHUX HAYK, Tpodecop,
VYkpaina

Cupora Haym MuxaiinoBuy, JOKTOp MOTITONOTIYHUX HayK, npodecop, Pocis
Xpebina Cpitnana BomoaumupiBHa, TOKTOp NCHXOJIOTTYHUX HAyK, mpodecop,
Pocist

Bosxerosa Paica AHaroiiiBHa, TOKTOp CUTbCHKOrOCMOAAPCHKUX HAYK, Tpodecop,
Vkpaina

Jenucos Cepriit OnekcanaApoBHY, JOKTOP CLIbCHKOTOCTIOAAPCHKUX HAYK,
npocdecop, Pocis

JKostonor Onbra IropiBHa, JOKTOp CiTbCHKOTOCIOAAPCHKHX HAYK, , YKpaiHa
Koctenko Bacuib IBaHOBHY, IOKTOP CLTBCBKOIOCIIOAAPCHKHUX HAYK, podecop,
Vkpaina

Kotasipo Bonogumup BrauciaBoBny, JOKTOpP CUTBCHKOTOCIIONAPCHKHUX HAYK,
npocdecop, Pocis

Mopo3oB Onexciit BonogumupoBud, JOKTOP CLIbCBKOTOCIIOAAPCHKUX HAYK,
npocdecop, Ykpaina

TMatnka Mukosa BonoanMupoBud, JOKTOP CilTbCHKOTOCIIONAPCHKUX HAYK,
npodpecop, Ykpaina

PeGe3oB Makcum BoprcoBHd, JOKTOP CilTbCHKOTOCIIONAPCHKUX HAYK, IIpodecop,
Pocis

Tapapiko FOpiit OnekcanapoBUY, JOKTOP CiIbCHKOTOCTIOAAPCHKUX HAYK,
npodecop, Ykpaina

MaubiieBa AHHa BacuiriBHa, JOKTOp COLIOJIOTIYHNX HAYK, AOLEHT, Pocis
Crerniit Bacuns MukonaioBid, JOKTOp COIiONOTIYHNX HayK, podecop, Pocis
Tapacenko Jlapuca BikTopiBHa, TOKTOp COIiONOriYHNX HayK, podecop, Pocis
Asepuenko Bonoanmup IBaHOBHY, TOKTOp TeXHIYHUX Hayk, npodecop, Pocis
AnTtoHOB Banepiit MukoaiioBuy, TOKTOp TEXHIYHUX HayK, npodecop, Ykpaina
Buxos [0piit OnexcanapoBuy, TOKTOP TEXHIYHUX HayK, npodecop, Pocis
Tonuapyk Cepriit MupoHOBHY, TOKTOp TeXHIYHHMX HayK, npodecop, Pocis
3axapos Oier BonogumupoBu, JIOKTOp TEXHIYHUX HAyK, mpodecop, Pocis
Kasnaiina Bonoaumup TumodiiioBud, JOKTOp TEXHIYHUX HAyK, mpodecop, Pocis
Kanitanis Bacunb [TaBnoBuy, 1oKTOp TeXHIYHUX HayK, npodecop, Ykpaina
Kupunosa Onena BiktopiBHa, JOKTOp TeXHIYHHX HAyK, JOLEHT, YKpaiHa
Kosanenko Ilerpo IBaHOBHY, TOKTOP TeXHIYHUX HaYK, podecop, Ykpaina
Komeit Bornan BonogumupoBud, 10KTOp TEXHIYHUX HAyK, Ipodecop, Ykpaina
Kocenko Hanis ®enopiBHa, JOKTOp TeXHIYHUX HAyK, JOLEHT, Pocis

Kpyrnos Banepiii MuxaiiioBud, JOKTOp TEXHIYHUX HayK, Ipodecop, Pocis
Kynepin Mapar Kpuk6aesiy, 10kTop TeXHIYHHX Hayk, npodecop, Kazaxcran
Jle6enes Anaromiit TumodiiioBuy, TOKTOp TeXHIYHUX HayK, mpodecop, Pocis
Jlomoteko Jlennc BikTopoBud, TOKTOp TEXHIYHHUX HAyK, npodecop, Ykpaina
Makaposa IpuHa BikTopiBHa, JOKTOp TEXHIYHHX HayK, mpodecop, Pocis
Mopososa Tersna IOpiisHa, nokTOp TeXHIMHNX Hayk, npopecop, Pocis
TMaBneHko Anatoniii MuxailloBHY, JOKTOP TEXHIYHHX HayK, podecop, YKpaina
IMapynaxsin Baara EMinboBu4, JOKTOp TeXHIYHUX HayK, npodecop, Ykpaina
[Mauypin I'epman BacunboBudy, 1OKTOp TEXHIYHUX HaykK, nmpodecop, Pocis

akuivina Paaga

Tepumn Bonogumup denopoBud, TOKTOp TEXHIYHUX HayK, npodecop, Pocis
IliranoB Muxaitno MukosaitoBud, JOKTOp TEXHIYHUX HayK, npodecop, Pocis
TonskoB Auppiii IlaBnoBud, TOKTOp TEXHIYHUX HayK, mpodecop, Ykpaina
TTonos Bikrop CepriifoBuu, JOKTOp TEeXHIYHUX HayK, mpodecop, Pocis
Pokouinckiit AHaToiit MuKonaiioBHY, TOKTOP TEXHIYHUX HayK, TIpodecop,
VYkpaina

Pomanienko Muxaiino IBaHOBHY, TOKTOP TEXHIYHUX HAyK, podecop, Ykpaina
Cemennos ['eopriit Hukndoposuy, 1okTop TexHi4HUX HayK, npodecop, Ykpaina
Cyxenko lOpiit 'puropoBuy, 10KTOp TeXHIYHUX HayK, npodecop, Ykpaina
VYerenko Cepriit AHaTONIHOBHY, JOKTOP TEXHIYHUX HAyK, JOLEHT, YKpaiHa
Xab6ioymnin Pudar I'abmymxakoBud, JOKTOp TEXHIYHNX HayK, Ipodecop, Pocis
Yepounii IBan PenopoBud, JOKTOP TEXHIYHHX HayK, mpodecop, YkpaiHa
laiiko-1laiikoBckiit Onekcanap I'eHHaniiioBuy, JOKTOP TEXHIYHUX HAYK,
npodecop, Ykpaina

Llep6anb Irop BacuinboBud, TOKTOp TEXHIYHUX HAYK, JOLEHT, Pocis

Bymryesa Inna BonoaumupiBHa, oKTOp (papManeBTHUHUX HayK, Ipodecop,
VYkpaina

Bonox JImutpo CrenmaHoBHY, TOKTOP (hapMalleBTHUHHX HayK, mpodecop, Ykpaina
T'eopriescekuii ['ennaniit BikropoBuy, 10KTOp (hapManeBTUYHUX HAYK, CTAPLINH
HAYKOBHH CHiBpOOITHHK, YKpaiHa

T'ynzenko Onexcanap IlaBinoBuy, 1okTOp (hapManeBTHYHUX HAYK, npodecop,
Vkpaina

TuxonoB Onekcanap IBaHOBHY, TOKTOP (apMaleBTHYHUX HAYK, Tpodecop,
Vkpaina

IlanoBanos Banepiii Bonogumuposud, 10kTop hapManeBTHUHUX HAYK,
npodecop, Ykpaina

IllanoBanosa Bikropis OnexciiBHa, JOKTOp (hapMaleBTUYHUX HayK, npodecop,
Ykpaina

BnatoB Irop AHaroiiioBny, 0KTOp (i3HKO-MaTeMaTHYHHX HayK, mpodecop,
Pocis

Konpparos [Imurpo B'sueciaBoBud, 10kTop (hizKo-MaTeMaTHYHUX HAyK, JOLCHT,
Pocis

Jlanpkina ["anuna Bopucisha, 1okTop hizuKo-MaTeMaTHYHUX HayK, podecop,
Pocist

ManaxoB A B, oktop (i3nko-MaTeMaTHIHUX HayK, podecop, Ykpaina
BopoxobitoBa Onexcanjpa AHaToNi{BHA, JOKTOP (ilIONOrTYHUX HAyK, Ipodecop,
Pocis

JIutkina Jlapuca Bonoaumupisha, 1oktop ¢ioaoriyHux Hayk, goueHt, Pocis
Ilonoaa Taicis 'eopriiBua, nokrop ¢inonoriuHux Hayk, npodecop, Pocis
Kosanenko Onena MuxaiiniHa, 1okTop dinocodcbkux Hayk, npodecop, Pocis
JInmny Tamapa IBaHiBHa, TOKTOP (inocodcbKUX HAYK, JOLEHT, Pocis
Maiinantox Ipuna 3iHoBiiBHa, 1OKTOp (iIOCODCHKUX HAyK, TOLEHT, YKpaiHa
CaernoB Bikrop Onexcanaposuy, 10oktop dinocodebkux Hayk, npodecop, Pocis
Croriery A B, noxrop ¢inocodcpkux Hayk, IOLEHT, YKpaiHa

AnTtpannesa Hanis Muxaiiniua, 10kTop XiMiuHHX Hayk, npodecop, Ykpaina
BaxeB Pumy YamaiioBHa, JOKTOp XiMi4HUX Hayk, npodecop, Pocis

T'pusony6 Onexcanap IBaHOBHY, TOKTOp XiMIYHHX HayK, npodecop, Ykpaina
Epmaram6er Bonat ToneyxaHoBid, 1OKTOp XiMiYHHX HayK, nmpodecop, Kazaxcran
Makcin Bikrop IBaHOBHY, 10KTOp XiMiuHHX HayK, mpodecop, Ykpaina
Anrenosa Ilons 'eoprieBa, JOKTOp eKOHOMIYHMX HayK, npodecop, bonrapis
Besnenexunx Tersina [BaHiBHa, JOKTOp €KOHOMIYHHX HayK, podecop, Pocist
Bypna Onexciii I'puropoBnd, J1OKTOp €KOHOMIYHHX HayK, npodecop, Pocis
T'panoBceka Jlroamuina MukonaiBHa, JOKTOp €KOHOMIYHHX Hayk, npodecop,
Ykpaina

Jlopoxina Onena OpiiBHa, TOKTOp €KOHOMIYHUX HAYK, JAOLEHT, Pocis

Knumosa Hataunist BonogumupiBHa, JOKTOp eKOHOMIYHHX HayK, npodecop, Pocis
Kounnes Opiit IOpiitoBuy, TOKTOp €KOHOMIYHUX HAYK, AOLEHT, Pocis

Kypwman Ilerpo HOpiiioBuy, 1OKTOp €KOHOMIYHHX HayK, mpodecop, YkpaiHa
Jlankina Inna OnexcanjpiBHa, TOKTOpP €KOHOMIUHHX HayK, podecop, Ykpaina
Menbhuk Onena OnekciiBHa, JOKTOp eKOHOMIYHUX HayK, JIOLEHT, YKpaiHa
MinsieBa Jlapuca I'puropiBHa, JOKTOp eKOHOMIYHUX Hayk, npodecop, Pocis
ITaxomoBa Onena AHaToJIi{BHa, JOKTOP €KOHOMIYHHX HAYK, JOLEHT, Pocis
PesnikoB Auzpiit BaneHTHHOBHY, TOKTOp €KOHOMIYHHX HAYK, JOLEHT, Pocis
CagenbeBa Hemni OnexcanapiBHa, TOKTOp €KOHOMIYHHX HayK, mpodecop, Pocis
Cokonosa Hapist ['enHaziiBHa, TOKTOp €eKOHOMIYHUX HAayK, TOLEHT, Pocis
Crpenbrioa Onena JIMUTpiBHA, TOKTOP EKOHOMIYHUX HayK, AOLEHT, Pocis
Baruprapeesa Biagucinasa CraHiciiaBoBoHa, JOKTOP IOPHANYHHUX HAYK, , YKpaiHa
Terpman Anaroniii [TaBnoBud, TOKTOP IOPHIMYHUX HAYK, Tpodecop, YKpaina
Kadapcpkuii Bonoanmup IBaHoBHY, TOKTOpP IOPHAMYHUX HAYK, TIpodecop,
Ykpaina

Kupnuenko Onexcanap AHaToNiHOBHY, TOKTOP IOPUIHIHUX HAYK, Ipodecop,
Ykpaina

Crenenko Basepiii €ppemoBHY, TOKTOp IOPHANYHHUX HAYK, AOLEHT, Pocis
TonkoB €Brex €BreHOBHY, TOKTOP IOPUIMYHUX HAYK, podecop, Pocis
leniteko Banepiii IOpiiioBuy, 10KTOp IOpUAMYHUX HAyK, Tipodecop, Ykpaina
nmka Poman boraanoBud, JOKTOp IOPUIMYHUX HAayK, Ipodecop, Ykpaina
SIpoBenko Bacunbs BacunboBud, TOKTOp IOpHANYHHEX HayK, mpodecop, Pocis
Kanrapogiu O JI , kaHauaaT MUCTEIITBO3HABCTBRA, , YKpaiHa

Bounripesa anuna [TaBiiBHa, KaHIWAAT ICTOPHYHUX HAYK, TOLEHT, Pocist
Tokapesa Haranis ['eHHaziiBHa, KaHAKIAT MEIMYHAX HAYK, AOLEHT, Pocis
Jlemunosa B I' , kaHanaat nejarorivuHux Hayk, AOLEHT, YKpaiHa

Morunescbka I M, KaHAMIAT MeJaroriyHux Hayk, npogecop, Ykpaina
Jle6enesa Jlapuca OnekcanapiBHa, KaHINAT NICUXONOTTYHAX HAYK, TOLEHT, Pocis
[MlanoBanos Banentun BanepilioBuy, kanauaat GpapManeBTHIHUX HayK, JOLCHT,
VYkpaina

Croriery B I' , kanauaat ¢inonaoriyHux Hayk, JOLCHT, YKpaiHa

3y6koB Pycan CeprilfoBnd, OKTOp CKOHOMITHUX HAyK, JOUCHT, YKpaina
Ton6atos Anzpiit Bonognmuposny, KauauAAT TEXHITHAX HayK, TOUEHT, YKpaina
[laparo Bacuib AHzpiiioBHY, TOKTOP XiMiYHUX HayK, JOLEHT, MoiaoBa
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clences, Professor, Russia
ical Sciences, Professor,

Bukharina Irina Leonidovna, Doctor of Bio ogl_ca

Sreb_neva Nadezhda Nikolayevna, Doctor of Biolog
ussia

Gritsenko Svetlana Anatol'yevna, Doctor of Biological Sciences, assistant

rofessor, Russia . . : i i

alenik Tat'Yana Kuz'minichna, Doctor of Biological Sciences, Professor, Russia

Knyazeva Ol'ga Aleksandrovna, Doctor of Biological Sciences, assistant professor,

ussia

Kukhar Yelena Vladimirovna, Doctor of Biological Sciences, assistant professor,
Kazakhstan i . X

Moiseykina Lyudmila Guchayevna, Doctor of Biological Sciences, Professor,

ussia

Nefed'yeva Yelena Eduardovna, Doctor of Biological Sciences, assistant professor,
ussia

Sentyabrev Nikolay Nikolayevich, Doctor of Biological Sciences, Professor,

Russia
atl?ro_dubtsev Vladimir Mikhaylovich, Doctor of Biological Sciences, Professor,
raine
Testov Boris Viktorovich, Doctor of Biological Sciences, Professor, Russia
Tungushbayeva Zina Bax aFusovna, Doctor of Biological Sciences, , Kazakhstan_
Fateyeva Nadezhda Mikhaylovna, Doctor of Biological Sciences, Professor, Russia
ékhr_nadlyev Gabdulakhat Malikovich, Doctor of Veterinary Science, Professor,
ussia
Shevchenko Larisa Vasil'yevna, Doctor of Veterinary Science, Professor, Ukraine
énlmltsa Yevgeniy Georgiyevich, Doctor of Geographical Sciences, Professor,
ussia
Sukhova Mariya Gennad'yevna, Doctor of Geographical Sciences, assistant
rofessor, Russia i i . i
rzhi Khlakhula, Doctor of Geological and Mineralogical Sciences, Professor,
Czech Republic . . i . .
Fedorishin Dmitro Dmitrovich, Doctor of Geological and Mineralogical Sciences,
Professor, Ukraine o .
Kokebayeva Gul'zhaukhar Kakenovna, Doctor of Historical Sciences, Professor,
Kazakhstan o .
Otepova Gul'fira Yelubayevna, Doctor of Historical Sciences, Professor,
Kazakhstan . . i
Trigub Petr Nikitovich, Doctor of Historical Sciences, Professor, Ukraine
Elezovich M Dalibor, Doctor of Historical Sciences, assistant professor, Serbia
Vizir Vadim Anatol'yevich, Doctor of Medical Sciences, Professor, Ukraine
Fedyanina Lyudmila Nikolayevna, Doctor of Medical Sciences, Professor, Russia
Orlov Nikolay Mikhaylovich, Doctor of Science in Public Administration, assistant
rofessor, Ukraine i . . i
elichko Stepan Petrovich, doctor of pedagogical sciences, Professor, Ukraine
Gavrilenko Nataliya Nikolayevna, doctor of pedagogical sciences, assistant
professor, Russia . i i i
Gilev Gennadiy Andreyevich, doctor of pedagoglcal sciences, Professor, Russia
Dorofeyev Andrey Viktorovich, doctor of pedagogical sciences, assistant
rofessor, Russia i i i
Rarp_ova Nataliya Konstantinovna, doctor of pedagogical sciences, Professor,
ussia
I\U/Ilish_enina Tat'yana Mikhaylovna, doctor of pedagogical sciences, Professor,
raine
Nikolayeva Alla Dmitriyevna, doctor of pedagogical sciences, Professor, Russia
Rastrygina Alla Nikolayevna, doctor of pedagogical sciences, Professor, Ukraine
BlI((Jor_ovwh Marina Mikhaylovna, doctor of pedagogical sciences, Professor,
raine
Smirnov Yevgeniy Ivanovich, doctor of pedagogical sciences, Professor, Russia
Fatykhova Alevtina Leont'yevna, doctor of pedagogical sciences, assistant
rofessor, Russia i i i
edotova Galina Aleksandrovna, doctor of pedagogical sciences, Professor, Russia
ghodakova Nina Pavlovna, doctor of pedagogical Sciences, assistant professor,
ussia
ghigirinskaya Natal'ya VVyacheslavovna, doctor of pedagogical sciences, Professor,
ussia
ghurﬁkova Tat'yana Mikhaylovna, doctor of pedagogical sciences, Professor,
ussia
Latygina Natal'ya Anatol'yevna, Doctor of Political Sciences, Professor, Ukraine
Sirota Naum Mikhaylovich, Doctor of Political Sciences, Professor, Russia
Khrebina Svetlana Vladimirovna, Doctor of Psychology, Professor, Russia i
Vozhegova Raisa Anatol'yevna, doctor of agricultural sciences, Professor, Ukraine
Denisov Serct);ey Aleksandrovich, doctor of agricultural sciences, Professor, Russia
Zhovtonog Ol'ga Igorevna, doctor of agricultural sciences, , Ukraine i
Kostenko Vasiliy [vanovich, doctor of a%rlcultura] sciences, Professor, Ukraine
gotlyarov Vladimir Vladislavovich, doctor of agricultural sciences, Professor,
ussia
I\U/II?rqzov Aleksey Vladimirovich, doctor of agricultural sciences, Professor,
raine
Patyka Nikolay Vladimirovich, doctor of agricultural sciences, Professor, Ukraine
Rebezov Maksim Borisovich, doctor of agricultural sciences, Professor, Russia
Tarariko Yuriy Aleksandrovich, doctor of agricultural sciences, Professor, Ukraine
Mal'tseva Anna Vasil'yevna, Doctor of Somo_lolgy, assistant professor, Russia
Stegniy Vasiliy Nikolayevich, Doctor of Sociology, Professor, Russia
Tarasenko Larisa Viktorovna, Doctor of Socmlogi]y,iProfes_sor, Russia .
Averchenkov Vladimir Ivanovich, Doctor of Technical Sciences, Professor, Russia
Antonov Valeriy Nikolayevich, Doctor of Technical Sciences, Professor, Ukraine
Bykov Yuriy Aleksandrovich, Doctor of Technical Sciences, Professor, Russia
Goncharuk erg\%/ Mironovich, Doctor of Technical Sciences, Professor, Russia
Zakharov Oleg Vladimirovich, Doctor of Technical Sciences, Professor, Russia _
Kalayda Vladimir Timofeyevich, Doctor of Technical Sciences, Professor, Russia
Kapitanov Vasiliy Pavlovich, Doctor of Technical Sciences, Professor, Ukraine
Ei(nll_ova Yelena Viktorovna, Doctor of Technical Sciences, assistant professor,
raine
Kovalenko Petr Ivanovich, Doctor of Technical Sciences, Professor, Ukraine
Kopey Bogdan Vladimirovich, Doctor of Technical Sciences, Professor, Ukraine
gose.nko adezhda Fedorovna, Doctor of Technical Sciences, assistant professor,
ussia
Kruglov Valeri
Kuderin Marat
Kazakhstan ~  ~_ X i i i
Lebedev Anatqll{//]’lmofeyewch, Doctor of Technical Sciences, Professor, Russia
Lomot'ko Denis Viktorovich, Doctor of Technical Sciences, Professor, Ukraine
Makarova Irina Viktorovna, Doctor of Technical Sciences, Professor, Russia
Morozova Tat'yana Yur'yevna, Doctor of Technical Sciences, Professor, Russia
B:i(vle_nko Anatoliy Mikhaylovich, Doctor of Technical Sciences, Professor,
raine
Parunakyan Vaagn Emil'yevich, Doctor of Technical Sciences, Professor, Ukraine
Pachurin German Vasil'yevich, Doctor of Technical Sciences, Professor, Russia
Pershin Vladimir Fedorovich, Doctor of Technical Sciences, Professor, Russia,
Plgianov Mikhail Nikolayevich, Doctor of Technical Sciences, Professor, Russia
Polyakov Andrey Pavlovich, Doctor of Technical Sciences, Professor, Ukraine
Popov Viktor Sergeyevich, Doctor. of Technical Sciences, Professor, Russia
Bﬁko_chmskly Anatoliy Nikolayevich, Doctor of Technical Sciences, Professor,
raine
Bﬁmashchenko Mikhail Ivanovich, Doctor of Technical Sciences, Professor,
raine
aekmqntsov Georgiy Nikiforovich, Doctor of Technical Sciences, Professor,
raine
Sukhenko Yuriy Grigor'yevich, Doctor of Technical Sciences, Professor, Ukraine

¥<Mikhaylo_vich, Doctor of Technical Sciences, Professor, Russia
rykbayevich, Doctor of Technical Sciences, Professor,

Editorial b

echnical Sciences, assistant professor,

Ukraine
Ehab_ibullin Rifat Gabdulkhakovich, Doctor of Technical Sciences, Professor,
ussia
Chervon K Ivan Fedorovich, Doctor of Technical Sciences, Professor, Ukraine
Shayko- U)LkO'VSkly Aleksandr Gennad'yevich, Doctor of Technical Sciences,
Professor, Ukraine . . . i
Brlllbayev Aleksandr Grigor'yevich, Doctor of Technical Sciences, Professor,
raine
%hch_erban' Igor' Vasil'yevich, Doctor of Technical Sciences, assistant professor,
ussia
LBjﬁshyyeva Inna Vladimirovna, Doctor of Pharmaceutical Sciences, Professor,
raine
\Jﬁlokh Dmitriy Stepanovich, Doctor of Pharmaceutical Sciences, Professor,
raine
Georgiyevskiy Gennadiy Viktorovich, Doctor of Pharmaceutical Sciences, Senior
Researcher, Ukraine i . .
Sﬂdz.enko Aleksandr Pavlovich, Doctor of Pharmaceutical Sciences, Professor,
raine
Tikhonov Aleksandr lvanovich, Doctor of Pharmaceutical Sciences, Professor,

raine
Brllappvalov Valeriy Vladimirovich, Doctor of Pharmaceutical Sciences, Professor,
raine
Shapovalova Viktoriya Alekseyevna, Doctor of Pharmaceutical Sciences,
Professor, Ukraine . . . i
Blatov Igor' Anatol'yevich, Doctor of Physical and Mathematical Sciences,
Professor, Russia. . . .
Kondratov Dmitriy Vyacheslavovich, Doctor of Physical and Mathematical
Sciences, assistant professor, Russia . . .
Lyal'kina Galina Borisovna, Doctor of Physical and Mathematical Sciences,
Professor, Russia ) . X
lﬁj/llgla_khov AV, Doctor of Physical and Mathematical Sciences, Professor,
raine
Vorozhbitova Aleksandra Anatol'yevna, doctor of phillolog%/, Professor, Russia
Lytkina Larisa Vladimirovna, doctor of philology, assistant professor, Russia
Popova Tals\l(ya Georgl){]evna, doctor of phllololgy, Professor, Russia
%ova_lenko elena MiKhaylovna, doctor of philosophical science, Professor,
ussia
IF_zipic_h Tamara Ivanovna, doctor of philosophical science, assistant professor,
ussia
lﬁj/llgycjanyuk Irina Zinoviyevna, doctor of philosophical science, assistant professor,
raine
Svetlov Viktor Aleksandrovich, doctor of philosophical science, Professor, Russia
Stovpets AV, doctor o’uthlosophlcal science, assistant professor, Ukraine
ﬁﬂtrqptseva Nadezhda Mikhaylovna, Doctor of Chemical Sciences, Professor,
raine
Bazheva Rima Chamalovna, Doctor of Chemical Sciences, Professor, Russia
Grizodub Aleksandr Ivanovich, Doctor of Chemical Sciences, Professor, Ukraine
Yermagambet Bolat Toleukhanovich, Doctor of Chemical Sciences, Professor,
Kazakhstan i X .
Maksin Viktor Ivanovich, Doctor of Chemical Sciences, Professor, Ukraine
Angelova Polya Georgiyeva, Doctor of Economic Sciences, Professor, Bulgaria
Eezd_enezhny h Tat'yana Ivanovna, Doctor of Economic Sciences, Professor,
ussia
Burda Aleksey Grigor'yevich, Doctor of Economic Sciences, Professor, Russia
Srkanpvskaya yudmila leoiayevna, Doctor of Economic Sciences, Professor,
raine
Boro_khina Yelena Yur'yevna, Doctor of Economic Sciences, assistant professor,
ussia
Klimova Natal'ya Vladimirovna, Doctor of Economic Sciences, Professor, Russia
ﬁoch_lnev Yuriy Yur'yevich, Doctor of Economic Sciences, assistant professor,
ussia
Kurmayev Petr Yur'yevich, Doctor of Economic Sciences, Professor, Ukraine
Lapkina Inna Aleksandrovna, Doctor of Economic Sciences, Professor, Ukraine
[\Jlllfl'mk Alona Alekseyevna, Doctor of Economic Sciences, assistant professor,
raine
Milyayeva Larisa Grigor'yevna, Doctor of Economic Sciences, Professor, Russia
Pakhomova Yelena Anatol'yevna, Doctor of Economic Sciences, assistant
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MexyHapoaHbIH Hay4YHBIA nepuoandeckuil xxypHan "Hayunslid B3risiy B Oynymiee" mosydns OOJbIIOE NMPHU3HAHKE
Cpean OTEUECTBEHHBIX M 3apyOeXHBIX HHTeIUIeKTyasoB. CeromHs B JKypHaye IyONMKyIOTCs aBTOpel n3 Poccum,
VYkpaunsl, Monnossl, Kazaxcrana, benapycu, Yexun, boarapuu, JIutssl Ilosbmm u qpyrux rocy1apcrs.

Yupexnen B 2015 roxy. IlepoauyHOCTb BBIXOJIA: €KEKBAPTAIBHO.

OcHOBHBIMH TeJIIMH JKypHana "Hay4rsrii B3risin B Oyaymiee" SBISIOTCSA:

e CozelicTBre OOMEHY 3HAHUSAMHU B HAYYHOM COOOIIIECTBE;

® [IOMOIIb MOJIOJBIM Y4EHBIM B HH()OPMHUPOBAHNUH HayYHOH OOIIECTBEHHOCTH 00 NX HAYYHBIX JOCTH)KCHUSX;

e CO3/1aHKE OCHOBBI JUISl MHHOBAIMH M HOBBIX HAYYHBIX IOAXO/0B, & TAK)KE OTKPHITHH B HEU3BECTHBIX 00JIACTSIX;

e coJelicTBHEe OOBEAMHEHNIO NPO(ECCHOHAIBHBIX HAYYHBIX CHI U (OPMHUPOBAHHUE HOBOTO IOKOJCHUS YYEHBIX-

CIIELAIINCTOB B Pa3HBIX chepax.

KypHa 1eneHanpaBiIeHHO 3HAKOMHUT YUTATEISI C OPUTHHAIBEHBIMU HCCIIEIOBAaHUAMH aBTOPOB B Pa3JIMYHBIX 00JIACTAX
HayKH, Jy4IIUMH 00pa3aMy HayYHO! ITyOIMIUCTHKH.
My6nukarmm xypHana "Haydsslif B3rsia B Oyaymiee” mperHazHaueHb! AT ITAPOKOI YUTATENbCKOM ayAUTOPHH — BCEX
TeX, KTO JIFOOMT HayKy. Matepuaibl, MyOJIMKyeMble B )KypHaJe, OTPaKaloT aKTyaJbHbIC MPOOJIEMBI M 3aTParuBaloT
HHTEpEeCH! Bceil 00IIeCTBEHHOCTH.
Kaxxnas cratbs )xypHaia BKIOYaeT 00001maronyo HHGOPMAaILUIo Ha aHTJIMHCKOM SI3bIKE.

Kypuan 3apeructpuposad B PUHL] SCIENCE INDEX u INDEXCOPERNICUS.

IIpo xypHan

MixxHapoHUI HayKOBHH mepionuunuil xypHan "HaykoBuil morisi y MailOyTHe" OTpHMaB BEJIMKE BU3HAHHS CEpell
BITUM3HIHUX 1 3apyODKHHX iHTesekTyasniB. ChoroaHi B xypHais myOuikytoTscst aBropu 3 Pocii, Ykpainu, Momnoswy,
Kazaxcrany, binopyci, Uexii, bonrapii, JTuteu, [Tonpmii Ta iHIIAX IepkaB.
[Jara 3acnyBanus B 2015 poui. [lepioanyHicTs BUXOY: IIOKBAPTAIBLHO
OCHOBHHMMHU LUISIMH KYPHAITY €:
e CIIpUAHHS OOMiHY 3HAHHSMH B HAyKOBOMY CITiBTOBApHUCTBI;
e JI0NIOMOI'a MOJIOJIMM BYCHHM B iH()OPMYBaHHI HAYKOBOI TPOMaJICBKOCTI PO 1X HAYKOBI IOCSATHEHHS;
® CTBOPEHHS OCHOBH JIJIsl IHHOBAIIiM 1 HOBMX HAYKOBHX ITiIXOJIIB, & TAKOXK BITKPUTTIB B HEBIIOMHUX 00JIACTSX;
e cripusiHHSL 00'€IHAHHIO (JaxOBUX HAYKOBUX CHJI 1 ()OPMYyBaHHS HOBOTO ITOKOJIHHS BYCHHX-(axiBIIB B PI3HUX
chepax.
KypHain minecnpsMOBaHO 3HAHOMHUTH YWTAda 3 OPUTIHAIBHUMH JOCIIUKEHHSIMH aBTOPIB B PI3HUX OOJIACTSAX HAYKH,
KpaluMH 3pa3kaMy HayKOBOi IMyOJIIIUCTHKY.
IyOmikanii s)xypHaTy MpHU3HAYEHI JUISl IIUPOKOT YMTAIBKOI ayuTopil - yCiX THX, XTO JIIOOMTh HayKy. Marepianu, mo
MyOMiKYIOTBCS B KYPHAJI, BiTOOpaXaroTh aKTya bHI MPOOJIEMH 1 3a9ilaloTh IHTEPECH BCi€i TPOMAaCHKOCTI.

KoxHa crarTs )xypHaly BKIIIOYA€E y3arajibHIOWUY 1HOPMALi0 aHTTIHCHKOI0 MOBOIO.
Kypnan 3apeecrpoBanuii B PUHI] SCIENCE INDEX i INDEXCOPERNICUS.

About the journal
The International Scientific Periodical Journal "Scientific look into the future" has gained considerable recognition
among domestic and foreign researchers and scholars. Today, the journal publishes authors from Russia, Ukraine,
Moldova, Kazakhstan, Belarus, Czech Republic, Bulgaria, Lithuania, Poland and other countries.
Journal Established in 2015. Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:
e Broadcasting young researchers and scholars outcomes to wide scientific audience
e Fostering knowledge exchange in scientific community
e Promotion of the unification in scientific approach
e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains

The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best
examples of scientific journalism.

Publications of the journal are intended for a wide readership - all those who love science. The materials published in
the journal reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English.
The journal is registered in the RISC SCIENCE INDEX and INDEXCOPERNICUS.
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TpeGoBaHus K CTATHAM

Cratbdl JOJDKHBI COOTBETCTBOBATH TEMAaTHYECKOMY HPO(GUIIO0 >KypHama, OTBEYaThb MEXAYHAPOIHBIM CTaHAAPTaM HAayIHBIX
nyonuKkanuit ¥ ObITh OQOPMICHHBIMA B COOTBETCTBHH C YCTAHOBJICHHBIMH MpaBiiiaMi. OHH TakKe JOJDKHBI TIPENCTABIATh COO0M
M3JI0)KEHHE PE3yIbTaTOB OPUTHMHAIBHOTO aBTOPCKOTO HAYYHOTO HCCIICNOBAHHS, ObITh BIMCAHHBIMH B KOHTEKCT OTCYCCTBEHHBIX U
3apyOeKHBIX MCCIEIOBAHMN 10 JTOH TEMAaTHKe, OTPaXkaTh YMEHHE aBTOpa CBOOOIHO OPHEHTHPOBATHCA B CYIIECTBYIOIIEM
OubarorpaUIecKoM KOHTEKCTE II0 3aTparMBacMbIM Mpo0ieMaM H aJeKBaTHO IPUMEHATh OOLICTIPUHATYIO METOIOJIOTHIO
MOCTaHOBKH M PEIICHNUS HAYYHBIX 3a/1a9.

Bce TeKCTBI OKHBI OBITH HANMHCAHBI JUTEPATYPHBIM SI3BIKOM, OTPEIAKTUPOBAHBI M COOTBETCTBOBATH HAYYHOMY CTHIIIO PEYHL.
HekoppeKTHOCTh Moxbopa M HEIOCTOBEPHOCTh MPHUBOMMMBIX aBTOPaMH (AaKTOB, IUTAT, CTATHCTHIECCKHX M COLMOJIOTHYECKUX
JAHHBIX, IMEH COOCTBEHHBIX, IeorpadMIecKiX Ha3BaHHH W MPOYMX CBEACHHIl MOXET CTaTh NPUYMHON OTKIOHCHHS MPHCIAHHOTO
MaTepHaia (B TOM 9YHCIIe — Ha 3TAlle PETHCTPAIHH).

Bce Tabnuupl M PUCYHKH B CTaThe MODKHBI OBITH IPOHYMEPOBAHBI, MMETh 3arOJIOBKH M CCBUIKH B Tekcre. Eciy maHHBIC
3aMMCTBOBAHBI U3 IPYrOT0 HCTOYHHKA, HA HETO JOJDKHA ObITh JaHa OHOIHorpaduueckas CChUIKaA B BUE TPHMEYAHHS.

Hasanue cratbu, ®UO aBTOpOB, yueOHBIC 3aBeficHHs (KPOME OCHOBHOTO f3bIKA TEKCTA) JOJDKHBI OBITH TIPEACTABICHBI W Ha
AHTJIMIACKOM SI3BIKE.

CratbH I0IDKHBI COTPOBOXKIATHCS AHHOTAIMEN U KITFIOUEBBIMH CIIOBAMH Ha SI3bIKE OCHOBHOTO TEKCTA M 00A3aTENBHO HA aHTIHICKOM
sI3bIKe. AHHOTAIHS JOJDKHA OBITH BBIMONHEHA B OpME KPaTKOTO TEKCTa, KOTOPBIH PACKPBIBACT LENb U 3a1a4l paboThl, €e CTPYKTYPY
M OCHOBHBIC MOJNYYCHHBIE BBIBOIBL. AHHOTAIHS TPEICTABISIET CO00M CaMOCTOATENbHBIN aHAMTUYECKUM TEKCT W JOJDKHA JaBaTh
a[IeKBaTHOE MPEICTABICHHE O MPOBEACHHOM HCCIICA0BaHHH 63 HEOOX0IMMOCTH OOpAIEeHHS K CTaThe. AHHOTALMS Ha QHTJITHHCKOM
(Abstract) moymKHa OBITH HAMMHCAHA TPAMOTHBIM aKaJIEMAYECKUM SI3BIKOM.

MpusercrByercs nammuue YK, BBK, a taxske (s crareit mo Oxonomuke) ko1 JEL (https:/www.aeaweb.org/jel/guide/jel.php)
IpuHsitre MaTepuana K paCCMOTPEHHIO HE SIBJISICTCS TapaHTHeH ero MmyOiInKauuy. 3aperucTpUPOBAHHBIC CTATBH PACCMATPHBAIOTCSI
pemakimeil u TpH (QOPMATBHOM ¥ COMIEPXKATEILHOM COOTBETCTBUHM TPEOOBAHMSIM S>KYpHAJA HAMPABISIOTCS Ha OKCIEPTHOE
pelieH3UpOBaHKe, B TOM YHCIIe Yepe3 OTKPHITOe 00CYKACHHE ¢ MOMOIIBI0 Beb-pecypca www.sworld.education.

B xypHasie MOTYT OBITh pa3MelIeHBI TOJNBKO paHee HEeOyOIMKOBAHHBIC MATEPUAIBL.

Bumoru o ¢ i

CTarTi MOBHHHI BiJIIOBIIaTH TEMAaTHYHOMY MPO(LII0 KypHAIy, BIAMOBIIATH MIDKXHAPOJHUM CTaHAAPTaM HAYKOBHUX ITyONiKamid i
OyTH O(QOPMJICHHUMHM BIANOBIIHO IO BCTAHOBJICHUX INpaBWi. BOHM TakoX MOBHHHI NPEICTABIATH COOOI0 BHKIAL PE3yJbTaTiB
OPHUTIHAILHOTO aBTOPCHKOTO HAYKOBOTO JOCIIKCHHS, OYTH BIIMCAHMMHU B KOHTEKCT BITUM3HSIHUX 1 3apyODKHHUX JOCIHIIKEHB 3 i€l
TEMaTUKH, Bi10OpakaTH BMIHHS aBTOpa BUIBHO OPIEHTYBATHUCS B iCHyI0o4OMYy 0i0miorpad)iyHOMY KOHTEKCTI IO MiTHATUM IpodsieMam
1 aJIeKBaTHO 3aCTOCOBYBATH 3araJIbHONPUHHATY METOMOJIOTII0 IIOCTAHOBKH i BUPIMICHHS HAYKOBHUX 3aBJIaHb.

Bci TekcTi moBHHHI OyTH HalMCaHI JTITEPaTYPHOIO MOBOIO, BIPEIAroBaHi i BiIOBITaTH HAYKOBOMY CTHIIFO MOBJICHHSI.
HexopekTHicTh miI00py 1 HEJOCTOBIPHICTh HABEJCHUX aBTOpaMH (akTiB, IIUTAT, CTATUCTUYHUX Ta COLIOJOTIYHHUX JaHUX, BIACHUX
iMeH, Teorpad)iYHAX HA3B Ta IHIIMX BIIOMOCTEH MOXE CTaTH MPUYHHOK BIJIXWICHHS HAIICIaHOTO MaTepiany (B TOMY YHCI - Ha
erari peecrpartii).

Bci Tabimii i pUCyHKH B CTATTi MOBHHHI OyTH MPOHYMEPOBAaHI, MAaTH 3aroJIOBKM 1 MOCWIAHHS B TEKCTi. SIKIIO JaHi 3amo3udeHi 3
IHIIIOTO JKepera, Ha HhOTo MOBUHHI OyTH 610iorpadivyHi TOCUIaHHS Yy BUTTISAI IPUMITKH.

Hasga crarri, [11b aBTopiB, HaBuanbHi 3akaaau (KpiM OCHOBHOT MOBH TEKCTY) MMOBUHHI OyTH IpeCTaBIEH] 1 Ha aHTTIHCHKiil MOBI.
CraTTi NOBHHHI CyNPOBOKYBATHCSI aHOTAIIEIO Ta KIIOYOBHMH CJIOBAMH HAa MOBI OCHOBHOT'O TEKCTY i OOOB'SI3KOBO aHTJIIHCHKOIO
MOBOIO. AHOTAIlisi IOBUHHA OyTH BUKOHaHA Y (hOpMi KOPOTKOTO TEKCTY, KU PO3KPHBAE METY 1 3aBAaHHS POOOTH, ii CTPYKTYpy Ta
OCHOBHI OTpPHMaHI BHCHOBKH. AHOTAIlisl MPEICTABIsIe€ COOOK CAMOCTIHMI aHATITUYHUIA TEKCT 1 MMOBHHHA JaBaTH aJ[eKBaTHE
YSBIICHHS TPO MPOBEACHE JOCIIKEHHS 0e3 HeoOXiTHOCTI 3BepHEHHs 1O CTaTTi. AHOTalis aHriiiicbkoro (Abstract) moBuHHA OyTH
HaIMcaHa TPAMOTHOIO aKaJeMiTHOIO MOBOIO.

3aoxouyetnes HasBHICTh Y JIK, BBK, a Takox (ans crareit mo Exonomini) kox JEL (https://www.aeaweb.org/jel/guide/jel.php)
YxBajeHHs Marepialy A0 PO3IsAy HE € rapaHrtiero Horo myOusikarii. 3apeecTpoBaHi CTaTTi PO3MIAAAIOTHCS PEAAKLIE0 1 mpu
(hopMaIbHOMY 1 3MICTOBHOMY BIZITOBIZTHO /IO BHMOT KypHAITy HaNpaBITIOTHECS HA €KCIEPTHE PELEH3YBAaHHS, B TOMY YHCII depes
BiIKpUTE OOTOBOPEHHS 32 IOTIOMOT 00 BeO-pecypcy www.sworld.education.

YV sxypHaii MOXyTh OyTH pO3MIlIeH] TUTBKH paHillle HeOMyOIiKOBaHI MaTepialli.

Requirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a hibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Acrticles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.
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Penakumst sxypHana OCO3HaeT TOT (hakT, YTO B aKaJAEMHYECKOM COOOIIECTBE JOCTATOYHO IIMPOKO PACHPOCTPAHEHBI
CllydyaW HapyIICHHs STHKH IMyOJHMKallMM HAayYHBIX HCCJIEAOBAaHUH. B kadecTBe Hambosiee 3aMETHBIX M BONHIOIINX
MOJKHO BBIJICTINTH IUIarWaT, HAMpPAaBICHWE B JKypHall paHee OMyOJMKOBAaHHBIX MAaTEpHallOB, HE3aKOHHOE MPUCBOCHHE
pE3yJIbTATOB UYKHUX HAayYHBIX MCCIIEIOBAHUM, a Tarke (DanbCHPUKAIMIO JaHHBIX. MBI BBICTYIIaéM MPOTUB IOJOOHBIX
MPaKTHK.

Penakuust yoexzneHa B TOM, 4YTO HApyLICHUS aBTOPCKHX IPaB U MOPAIBHBIX HOPM HE TOJBKO HEMpPUEMIIEMBI C
STUYECKOW TOYKHM 3PEHMs, HO M CIYXaT MPerpajoi Ha IyTH pa3BUTHUs HaydHOro 3HaHuUs. [loToMy MBI monaraeM, 4To
6oprba ¢ 3TUMH SIBICHUSIMH JOJDKHA CTAaTh LENBIO U PE3YIbTATOM COBMECTHBIX YCHIMH HAaIlMX aBTOPOB, PEIAKTOPOB,
PELIEH3EHTOB, YHWTAaTelIed M BCEr0 aKaJAeMHUYECKOTO cooOmecTBa. Mbl NpPU3BIBAEM BCEX 3aMHTEPECOBAHHBIX JIHIL
COTPYOHHYATh M YYaCTBOBaTh B 0OMeHe WHpOpManueil B 1ensx 00pbhOBI ¢ HapyIIeHHEeM ATHKH ITyOJIUKAIINH HayIHBIX
HUCCIIEIOBAHUM.

Co cBoei CTOPOHBI pelakIysl FOTOBA MPHIIOKUTH BCE YCHIIUS K BBISBIICHHIO U IPECEYEHUIO MOI0OOHBIX HENIPUEMIIEMBIX
NpakTHK. MBI o0elaeM NMpUHUMAaTh COOTBETCTBYIOIINE MEPHI, a TakKe 00paliaTh NpUCTAILHOE BHUMAaHUE Ha JII00YIO
MIPEAOCTaBJICHHYI0O HaM MH(OPMAIHIO, KOTOpas OyAeT CBHIETENbCTBOBATh O HESTHYHOM ITOBEACHUH TOTO HJIM MHOTO
aBTOpA.

OOHapyxeHre HapyIIeHUH dTUKHU BIeYET 3a cOO0M 0TKa3 B myOnukaiuu. Eciau OyaeT BBIABIEHO, YTO CTAThsl CONEPIKUT
OTKPOBEHHYIO KJIEBETY, HapyllaeT 3aKOHOJATEeJIbCTBO WJIM HOPMBI aBTOPCKOTO ITIpaBa, TO PEAAKLUS CUUTAeT cels
00s13aHHON y#alIuTh ee ¢ BeO-pecypca M u3 0a3 nurupoBanus. [lomoOHbIe KpaiiHHE Mepbl MOTYT OBITh ITPUMEHEHBI
UCKJIIOYUTEIHHO IIPU COOJIIOIEHUH MAaKCUMAJIbHON OTKPBITOCTH M MYOJIMYHOCTH.

IloJ10:keHHA NPO eTHKY NYOuiKkauil HAaYKOBHX AaHUX i 1l nmoy
Penakuis skypHany ycBiomitoe TOi (akT, 10 B aKaJeMiyHIM CHUIBHOTI JOCHTh HIMPOKO IOINUPEHI BUITAJKU
MOPYIICHHST ©TUKU IyOmiKamii HayKOBHX JOCHTI[UKCHb. B sKOCTI HaWOUIbII MMOMITHUX MOXHA BHJIUIMTH IUIariar,
BIZINIPABJICHHS B )KypHAJI paHilie oryOIiKoBaHNX MaTepiajiB, HE3aKOHHE IPUBJIACHEHHS PE3YJITATIB YY)KHUX HayKOBUX
JIOCITIJKEHB, a TAaKOXK (panbcudikaiito faHux. Mu BUCTYIA€EMO TIPOTH NOAIOHUX MPAKTHK.

Penakiiis nepexoHaHa B TOMY, II0 MOPYIICHHS aBTOPCHKUX MPaB 1 MOPAJIbHUX HOPM HE TUIBKH HENPUIHATHI 3 €THYHOT
TOYKH 30pY, aje 1 CIIY)KaTh NEePELIKOIO0 Ha HUIIXY PO3BUTKY HAyKOBOTO 3HaHHA. ToMy MU BBaXkaeMo, 110 60poThOa 3
LMMH SIBUIIaMH TOBMHHA CTaTH METOIO 1 PE3yJbTaTOM CIIUJIBHMX 3yCHJIb HAIIMX aBTOPIB, PEIAKTOPIB, PELCH3ECHTIB,
4yuTaviB 1 yciel akajeMiuyHOl CHITbHOTH. MM 3aKJIMKaeMO BCIX 3alliKaBJICHUX OCIO CIIBIpaIoBaTd i OpaTH y4acTb B
oOMmiHi iH}opMari€ero 3 METOI0 GOPOTHOM 3 TTIOPYLICHHSIM €THKH ITyOTiKallii HAYKOBHUX JIOCIHI/PKEHb.

3i cBoro OOKy penaxiiis roToBa JOKJIACTH BCIX 3YCHJIb JIO BHUSIBIICHHS Ta MPHUIUHEHHS NOAIOHMX HENPHUHSITHUX
MpakTUK. Mu 00IIsIEMO BXKUBATH BiJIIOBIHUX 3aXO0JIiB, & TAKOX 3BEPTATU MUIIbHY yBary Ha OY/b-sKy HaJaHy Ham
iHpOpMaito, sika Oyie CBITYATH PO HESTUYHY MOBEIIHKY TOTO YH iHIIIOTO aBTOpA.

BusBneHHS TOpYyIIEHh STHKH TATHE 332 CO00I0 BiIMOBY B myOusikamii. SIkmo Oyme BUSBIICHO, IO CTaTTS MICTHTh
BiIBEPTHIl HAKJIEII, MOPYIITy€e 3aKOHOJAABCTBO a00 HOPMHU aBTOPCHKOTO TIPaBa, TO PEeNakilisi BBakae cede 3000B'sI3aHOIO
BUIANUTH ii 3 BeO-pecypcy i 3 0a3 muryBanusa. IlomiOHi KpalHi 3aX0IM MOXYTh OyTH 3aCTOCOBaHI BHKIIOYHO TPH
JOTPUMaHHI MaKCUMAabHOI BIIKPUTOCTI 1 MyOII9HOCTI.

Regulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of
violation of the ethics of the publication of scientific research. As the most notable and egregious, one can single out
plagiarism, the posting of previously published materials, the misappropriation of the results of foreign scientific
research, and falsification of data. We oppose such practices.

The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also
serve as a barrier to the development of scientific knowledge. Therefore, we believe that the fight against these
phenomena should become the goal and the result of joint efforts of our authors, editors, reviewers, readers and the
entire academic community. We encourage all stakeholders to cooperate and participate in the exchange of information
in order to combat the violation of the ethics of publication of scientific research.

For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise
to take appropriate measures, as well as pay close attention to any information provided to us, which will indicate
unethical behavior of one or another author.

Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander,

violates the law or copyright rules, the editorial board considers itself obliged to remove it from the web resource and
from the citation bases. Such extreme measures can be applied only with maximum openness and publicity.
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Abstract. The article presents the experimental studies of the hydrodynamic pulsator
operation and intensity determination of the ultrasonic field produced by the device, as well as its
effect on the high-viscosity oil parameters of the Kokhanivske deposit.

The paper also described the improved design of the hydrodynamic pulsator, which is used in
the technological scheme when extracting high-viscosity oils from wells onto the surface.
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Introduction.

Geological resources of high-viscosity oils and natural bitumen exceed the
resources of conventional oil. 75% of high-viscosity oils are at the depths of up to
2,000 m. The main complications while operating the layers that contain high-
viscosity oil (HVO) are related to the oil physical and chemical properties. The
Increase in viscosity and decrease in temperature when extracting oil onto the surface,
as well as the significant content of asphaltene-osmyl-paraffinic substances, lead to
substantial pressure losses in the bottomhole formation zone and wellbore, as well as
to intensive deposition of dense hydrocarbons on oil-well tubing and, as a result,
decrease in the wells production capabilities and increase in the total costs for the
wells operation. The elimination of these shortcomings would increase production of
high-viscosity oil in the Ukrainian fields. In order to do this, it is necessary to solve a
number of problems that have not been resolved yet.

One of such problems is the improvement in the production methods and
pumping equipment for high-viscosity oil extraction, the solution of which is very
relevant at the present stage of oil extraction. There is an intensive search for new
technologies and technical means based on new physical phenomena and effects in
all countries today, in particular, creation and study of the pulsation devices
operation, as well as determination of the hydrodynamic vibration effect on the
decrease of oil viscosity.

Analysis of Literary Data and Formulation of the Problem.

In Ukraine, the extraction of high-viscosity oil is carried out by means of
borehole method. The works of such scientists as I. M. Mishchenko and
O. F. Myronov [1] state that one of the most suitable means for extraction of HVO
are jet pumps. These pumps have no moving parts and when provided in the plug-in
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version they can be replaced without being lifted onto the surface of the tubing. The
only problem for jet pumps is the HVO intake.

One of the ways to reduce the negative effect of high-viscosity oil on its intake
to the inlet line of the pump is to combine the operation of jet pump with the
pulsating effect on high-viscosity oil. This will positively affect the operation of the
pump when operating the formation that contains HVO at the depths of up to
2,000 m.

Taking into account the results of the bench tests [2], it was concluded that it is
better to use the hydrodynamic pulsator as a generator of pulsation vibrations. Such
devices have small dimensions and weight, as well as simple design that does not
contain any moving parts, their flow part is not vulnerable to cavitation fracture, and
they are easily mounted in any jet apparatus.

When designing the hydrodynamic pulsator, the analysis of similar domestic and
foreign devices (such as the Hartmaniv type generator, vortex generators,
hydroacoustic emitters with resonating rods (plate, membrane), devices designed on
the basis of the Venturi tube, etc.) was carried out.

We considered hydroacoustic generators [3], whose operation principle is based
on the flow direction change or interaction of two or more twisted jets. Generation of
vibrations is determined when the rotating flow is disrupted from the section of the
exit cone, as well as by the instability of the rotating jet and deformation of the
peripheral flow with periodic pulsation. The liquid jet is fed through the tangentially
located hole (or several holes), starts rotating in the vortex chamber, coming out of it
through the narrowed outlet hole, increases the rotational motion, and breaks off the
sharp edge of the outlet hole. In this case, pulsations of the output flow occur. They
are intensified by the jet (whose value can be adjusted) supplied through the central
hole. If the central jet is shifted with the eccentricity of 0.5-1.5 mm, the development
of the self-oscillating process intensifies, the amplitude of the near-axial flow
precession increases, the level of the pressure and velocity pulsation in the peripheral
vortex rises, and, accordingly, the power of the emitted field and generator efficiency
factor increases.

The emergence of chemical reactions in the field of ultrasonic waves is closely
related to the cavitation phenomenon, which contributes to formation of cavities in
the liquid, followed by their burst and accompanied by intense hydraulic shocks. The
cavity pocket is formed inside the liquid, provided that the pressure is reduced to the
value that is less than the ultimate strength of this liquid [4-6].

The vortex-type hydrodynamic radiator [7], in which rotating fluid flows in
opposite directions were created, was also considered. The cylindrical body and
devices for creating rotating fluid flows (made in the form of cylindrical coaxially
arranged elements that create annular gaps at the outlet) were used for this purpose
(and helical channels were also made at the inlet). These helical channels are made on
complex cylindrical elements and have an opposite direction. The cylindrical
elements are also of conical shape. Such devices were tested in laboratory conditions
and although good results have been obtained, it is necessary to further research and
try to use them in practice.
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Purpose and Objectives of the Study.

The purpose of the study is to determine the intensity of the generating field
created by the hydrodynamic pulsator and its effect on reducing the viscosity and
increasing the temperature of high-viscosity oils.

The tasks resolved to achieve this aim included the following:

- having analyzed positive and negative aspects of the existing generators, to
create an improved design of the hydrodynamic pulsator, which would create a big
field intensity;

- to develop a scheme and make a bench for carrying out experimental studies of
the improved design of the hydrodynamic pulsator.

Materials and Methods for Studying the Hydrodynamic Pulsator
Operation.

In order to improve the design of the hydrodynamic pulsator, we use a cone-
shaped vortex chamber with tangential channels, as well as with the inner surface of
the body, made in the form of a helical surface for greater whirling of the liquid flow.
A diffuser with stepped sharp edges and expansion angle of more than 30° (Fig. 1)
was proposed to increase the intensity of the generating field and formation of
periodically stalling cavitation with rapid collapse of the cavitation caverns.

To reduce the flow rate of the working fluid, it is necessary to decrease the
nozzle diameter of the critical part. Since this value is limiting and depends on
cleaning of working fluid (the filters with the diameter of no more than 2.5 mm are
used), the nozzle diameter can be taken not less than 3 mm, because the nozzle can
become clogged with sand, scale, and similar cuttings, which will slip through the
filter. Therefore, it has been proposed to use the diffuser with the nozzle diameter of
the critical part of more than 3 mm, as well as the spring core of smaller diameter
than the nozzle diameter, which will create an annular gap with the cross-sectional
area that is approximately equal to the critical one. The availability of the spring core
initiates formation of the helical vortex cord, which when rotating around the core,
deforms the peripheral flow, causing periodic pulsations of velocity and pressure in it
that results in an increase of the intensity of the generating field.

The working fluid flows through the nozzle 1 into the inlet tangential holes 5
and into the annular cone-shaped vortex chamber 3, where the liquid flow is strongly
spinned under the influence of the centrifugal force and initiates emergence of a
precession vortex core that is swirled along the jet length. When moving along the
walls of the circular cone-shaped chamber from the cross-section with larger diameter
to the cross-section with smaller diameter, the swirling flow increases its speed. The
increase in the flow rate means an increase in the kinetic energy of the jet. According
to the law of energy conservation, the growth of kinetic energy will inevitably cause a
drop in potential energy and the role of the potential energy in the flow of the
working fluid is performed by pressure. Thus, the smaller the diameter, the higher the
speed of the swirling jet in it and the lower the pressure drop. As soon as the pressure
drop value approaches the value of the saturated vapor pressure, a rapid evaporation
will begin, i. e., the cold adiabatic boiling of the liquid will start. This process will be
accompanied by formation of bubbles, inside of which there will be the liquid vapor.
The lower end of the central spring core 2, when being under the simultaneous action
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of the differentals of the swirling jet speed and precession vortex core, will make
transverse vibrational movements, creating an even greater vortex and intensifying
formation of vapor-and-gas bubbles or caverns. When the liquid passes through the
step diffuser 4, the diameter of which will gradually increase, the fluid velocity will
decrease and the pressure will rise at the exit of the vortex chamber. The walls of the
vapor bubbles, the inner pressure of which will be below atmospheric pressure, will
begin moving rapidly towards each other. The greater the external pressure, the
greater the force acting on the walls and the greater their acceleration. Some
insignificant portion of the vapor will always be present in the bubble volume. Its
amount is small and, therefore, the vapor does not exercise any significant resistance
to the convergence of the bubble walls during the most part of the burst process. And
it is only at the end, when the bubble volume is a percentage or a fraction of a percent
of its maximum volume, their pressure value approaches the value of the external
pressure exerted on the bubble walls. However, since the walls have already gained

AT

(Author's development)
Fig. 1. Scheme of hydrodynamic pulsator: 1 — branch pipe; 2 — spring core;
3 — cone-shaped vortex chamber; 4 — step diffuser; 5 — tangential input channels; 1, 11
—nozzle cross-section

As a result, the velocity pressure of the walls continues compressing the bubble
so it bursts and powerful microflows like cumulative jets appear. At this moment, the
liquid will be heated by the energy released when the jet brakes during the cavitation
processes, i. e. due to hydraulic friction.
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At the same time, the increase in the pressure will lead to the reverse process —
vapor condensation. The temperature in the center of the burst bubble will greatly
exceed the temperature of the working fluid as a result of compression. This excess,
according to some scientists, can reach tens or even hundreds of degrees.

In order to carry out the study, the bench, consisting of the following main parts,
was designed: power module, hydrodynamic pulsator, chamber where physical fields
would be studied, primary sensors, and secondary measuring equipment necessary for
determining the parameters of the physical fields.

The power module of the bench is equipped with the pump whose flow rate
through the nozzle with the cross-sectional area of approximately 7.5-10° m? is, on
average, 0.2-10° m%/s at the pressure of 10 MPa. This could be a plunger, vane, rotary
or gear pump. Furthermore, there is a need for an electric motor with the power of up
to 3kW and number of revolutions equal to about 50 s* (3000 rpm). The electric
motor and pump should be mounted on a common frame and connected with each
other by couplings. There also should be some grounding. The scheme of the
laboratory bench is shown in Fig. 2 and 3.
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] g 10,
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~ 13
L’L; N
N . N
16 1/ 7 =

(Author’s development)
Fig. 2. Scheme of the laboratory bench for determining the intensity of the
energy field produced by the hydrodynamic pulsator: 1 — hydrodynamic pulsator;
2 —metal chamber; 3 — chamber cover; 4 — adapter; 5 — stop screw; 6 — manometer;
7 — frame; 8 — electric motor; 9 — piston pump; 10 — coupling; 11 — suction line; 12 —
discharge line; 13 — ground terminal; 14 — magnetostrictive sensor; 15 —
oscilloscope; 16 — capsule with high viscosity oil

The hydraulic part of the bench was made with the closed cycle, for example,
the working fluid from the technical tank goes through the suction line into the pump
and gets to the discharge line, from where it is fed through the flowmeter and filter
into the hydrodynamic pulsator, which is located in the study chamber filled with
liquid, wherefrom the discharge liquid returns to the technical tank.

It is necessary to calculate the maximum permissible pressure for the chamber
(technical tank), in which the pulsator operates, by the following formula:
I:)max = kl’ Pé ! (1)

where k. = 1,5 — reliability factor;
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P, — pressure inside the chamber, Pa.
Stresses arising in the chamber, o, are determined by the formula of annular
radial and axial stresses:

Gk:O-o:Pmazx—;aiS[o'a] (2)

where D, — inner chamber diameter, m;
o — chamber wall diameter, m;
| o, | - permissible tensile stresses for chamber material, Pa.

Fig. 3. Photo of the laboratory bench for studying the hydrodynamic
pulsator operation

The studies with the help of the laboratory bench were carried out in two stages.
The first stage was the choice of the optimum pulsator operation modes and
determination of the parameters of the energy field produced by the hydrodynamic
pulsator under various initial conditions, i. e. at a given pressure and flow rate at the
hydrodynamic pulsator inlet. The second stage was the study of the influence of the
energy fields created by the hydrodynamic pulsator on the decrease in viscosity and
increase in temperature of the asphaltene-tar-paraffinic oil when the pulsator operates
in optimal modes.

In ordrer to define the synergistic effect of the energy field created by the
hydrodynamic pulsator, it is necessary to separately determine the effect of the
energy field and then — the effect of the thermal field and phenomenon of cavitation.
For these purposes, it is necessary to have primary sensors (measuring transducers) —
the devices that perceive a measured parameter and convert it into an output signal
(usually electric), which is convenient for transmission via communication lines to
secondary devices for further conversion, recording, and processing in order to obtain
a result in the form of a measured physical quantity as a function of time.

The intensity of the ultrasonic field can be calculated according to the following
formula
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| =27-Af%p-c, 3
where A, —displacement amplitude, m;
f — oscillation frequency, s™;
p —environment density, kg/m®;
¢ — speed of sound in this environment, m/s.

The density of the environment and speed of sound in it can be taken as tabular
or calculated from known formulas.

Furthermore, the intensity of the field created by the hydrodynamic pulsator can
be determined through multiplication of the side quantities, using the following
formula

PQ
| =—, 4
s (4)
where P — pressure inside the nozzle, Pa;
Q - liquid flow rate through the nozzle, m*s;

S — area of the nozzle cross-section, m2.

Therefore, in order to measure these values, it is necessary to have a flowmeter
and manometers or pressure gauges on the bench.

When comparing the results obtained with the help of formulas 3 and 4, it is
possible to state with greater certainty about the intensity of the energy field produced
by the hydrodynamic pulsator, as well as it is easier to determine optimal modes of its
operation.

In order to determine the thermal field, it is necessary to measure the difference
In temperatures at the inlet and outlet of the hydrodynamic pulsator. For this purpose,
glass liquid thermometers (alcohol or mercury), electric contact thermometers of TPK
type with a movable contact, and thermoelectric converters or as they are also called
thermocouples of the TMK (copper-copel) or TKhK (chrome-copes) types can be
used. However, when determining these parameters, it is necessary to take into
account the time and volume of the liquid heated over a given period of time.

The speed of ultrasound propagation in the material environment is determined
by its characteristics, such as elasticity and density. However, when there is an
increase in some ultrasonic intensity that is limiting for a given environment and
when the propagation of the small amplitude oscillations changes into the
propagation of the finite amplitude oscillations, nonlinear effects begin to play an
increasing role in the field of ultrasonic oscillations. Violation of the principle of the
wave process superposition leads to emergence of new physical phenomena —
radiation pressure, acoustic fluxes, and acoustic cavitation, which is the most
important manifestation of the action of powerful ultrasound on the liquid.

Vapor-gas bubbles, which nonlinearly pulsate, burst, and format shock waves
and cumulative jets, emerge and grow in the liquid during cavitation. The
propagation of the powerful finite amplitude ultrasound in the liquid with the
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development of cavitation phenomena is accompanied by a series of physicochemical
processes that are of great practical significance — degassing, emulsification,
coagulation, dispersion, etc.

Since it is already known that the cavitation formation depends on the viscosity
of the fluid, in which the oscillations propagate, it would be desirable to conduct the
studies using a light and low-viscosity oil as the working fluid, because light oil is
used as a solvent for extraction of high-viscosity oils. Moreover, having studied the
action of the hydrodynamic pulsator, in which low-viscosity oil is used as a working
fluid in optimal operating modes, it is possible to achieve a significant reduction in
the viscosity of heavy asphaltene-tar-paraffinic oils.

The studies were carried out with the help of the laboratory bench, consisting of
the metal chamber (technical tank) for studying physical fields created with the help
of the hydrodynamic pulsator; the hydraulic part of the bench was made with a closed
cycle — the working fluid was supplied from the technical tank through the pump to
the hydrodynamic pulsator and into the metal chamber, wherefrom it returned to the
technical tank through the discharge line. In order to measure the temperature, glass
alcohol thermometers were used and high-viscosity oil from the Kokhanivske field
was used as a studied oil.

In order to determine the pressure in the nozzle, the Bernoulli equation [8] was
used for two cross-sections 1 and 2, made in a steady flow of a real liquid

2 )02

.U 2
P+ C"1+p-g-zlzP2+a2 =

+pgz, +Apy,, (5)

where P — static pressure, Pa;
v, —average velocity in this cross-section, equal to the ratio of the second

volume flow rate to the cross-sectional area, m/s;
p —working fluid density, kg/m®;
Z — jet cross-section height above the arbitrary level, m;
a, — correction factor for the nonuniformity of the velocity propagation across

cross-sections 1 and 2;
Ap,, — loss of pressure between cross-sections 1 and 2, associated with the

work of frictional forces.

Results of the Studies of the Intensity of the Ultrasonic Field Produced by
the Hydrodynamic Pulsator

A number of experiments were performed with the help of the laboratory bench
to determine the intensity of the ultrasonic field (Fig. 2). The results of the tests are
summarized in Table 1.

The high-viscosity oil from the Kokhanivske field was placed into a container
and then subjected to the action of the hydroacoustic field created by the pulsator. As
a result, the oil viscosity decreased from 147 mPa-s to 18 mPa-s. At the same time,
the temperature of the treated oil increased from 15°C to 58°C in half an hour.
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Table 1
Results of the laboratory studies of the intensity of the ultrasonic field
produced by the hydrodynamic pulsator

Boinyck 13

Nozzle cross- | Pressure inside | Volume of the | Time, during Intensity of the
section area, | the discharge liquid from which the ultrasonic field,
m?.10° line, the puslator | given volume W/m?-10°
Pa-10° nozzle, of liquid flows

m*.10° out, s
0.62 9 1.153
0.67 10 1.120
7.06 0.118 0.74 11 1.121
0.69 10 1.153
0.68 10 1.136
1.3 7 54.18
1.6 9 51.64
7.06 2.06 108 5 62 45
1.38 7 57.49
0.86 6 234.26
0.99 6 270.36
415 081 0.96 6 262.87
0.98 6 266.95

(Author's development)

The intensity of the ultrasonic field is determined with the help of [8] by the
following formula
I=P-v, (6)
where P — pressure inside the discharge line, Pa;
v — velocity of the liquid flowing from the nozzle, m/s;

v=2, (7

where Q — flow rate of the liquid through the pulsator nozzle, m*/s;

S — area of the nozzle cross-section, m;
\Y
Q - t '
where V — volume of the liquid flowing from the cavitator nozzle, m*;
t — time, during which the given volume of fluid flows out, s.

(8)

Discussion of the Results of the Laboratory Studies of the Intensity of the
Ultrasonic Field Produced by the Hydrodynamic Pulsator

The laboratory studies of the hydrodynamic pulsator determined the nature of
the working fluid flowing from the device. The jet, getting through the tangential
holes into the vortex chamber, acquires some centrifugal acceleration and creates a
hydroacoustic field when flowing out at a high speed through the pulsator nozzle [9].

Hayunviii 632250 8 byoyuee 88 ISSN 2415-766X (B) / 2415-7538 (O)



b o
Boinyck 13 Mo 1 @J

The optimum mode of the hydrodynamic pulsator operation (see Table 1) occurs
at the nozzle cross-section area of 4.15m?.10°, pressure in the discharge line of
6.81 MPa, and ultrasonic field intensity of 234.26-266.95 W/m?-10° i. e. when the
diameter of the nozzle is smaller, the value of the field intensity created is larger.

The viscosity of the Kokhanivske field oil decreased to 18 mPa-s (at the end of
the studies) after treatment with the help of the hydroacoustic field when compared
with the original value of 147 mPa-s.

At the same time, the temperature of the oil increased during the experiment: the
initial value was 15°C and it grew to 58°C at the end of the studies. This indicates
that some part of the energy of the hydroacoustic field is transformed into heat.
During the operation of the hydrodynamic pulsator, transient pressure gradients arise,
the mechanical structure of the high-viscosity oil is destroyed, and the non-
Newtonian liquid is transformed into a Newtonian one, which is confirmed by the
results of the experiments provided in [10-17].

Conclusions

Based on the experimental studies carried out, it was established that pulsations
and pressure oscillations can arise in the flow of the working fluid as it passes
through the hydrodynamic pulsator.

Using the designed and manufactured bench, it became possible to determine the
intensity of the hydroacoustic field, the value of which is sufficient to reduce the
viscosity of the high-viscosity oil (from 147 mPa-s to 18 mPa-s), which allows to
take oil into the intake line of the jet pumps without any difficulties.

The most significant effect of the hydrodynamic pulsator operation is the
transition of the non-Newtonian oil into the Newtonian one due to destruction of the
oil mechanical structure, which leads to an increase in the oil temperature.

The combination of these factors makes it possible to use the hydrodynamic
pulsator in the technological scheme for extracting high-viscosity oils from wells
onto the surface by increasing the flow rate of the high-viscosity oil pumping-out.
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Y cmammi onucana edockonanema KoHCMpPYKYia 2iOpOOUHAMIYHO20 NYIbCamopd, AKUL
3ACMOCOBYEMbCSL 8 MEXHON0IUHIN cXxeMi Npu NIOHIMAHHI BUCOKOB8'SI3KUX HApm 3 Cc68epON0BUH HA
Oenny nogepxtio. Takodc npedcmasieHa cxema HPOGeOeHHs NAOOPAMOPHUX —OOCHIONHCEHD
2i0poounamiuno2o nyiscamopa. Ompumani pe3yiomamu ceiouams npo me, wo npu pooomi ybo2o
npucmporo 8 Hagmi Koxaniecbkoco podosuwya SuUHUKAIOMb QI3uuHi NONA - YIbMpA38yKoee,
menyoge | KagimayiliHe, SKI CHPUAIOMb 3HUNCEHHIO 6'3Kocmi Hagmu [ 30i1buwlenHo it
memnepamypu. Excnepumenmanvno 6cmanogneno, wjo nio 0i€ro aKycmuyHo2o nojs (ViempasgyKy)
BUHUKAIOMb WEUOKONIUHHI 2padieHmu MUcKy i 8i00y8aemuvcs pyuHy8aHHs NPUKOPOOHHUX WAPIE
piounu, nepexio HeHbIOMOHIBCLKOI PIOUHU 8 HbIOMOHIECHKY. IIpu nesHill iHMeHCUBHOCMI NoJis
(6invuwe 0,1 KBm/MZ) oinvwe 50 % axycmuunoi enepeii mpancgopmyemocs ¢ menno. Takum yunom,
Hagma O0OHOUACHO ONPOMIHIOEMbCA MENIO8UM  (MepMOaKycmuuua 0is) i  aKyCmudHum
(yiempa3zeykosum) noasaimu. Y 6UCOKOIHMEHCUBHOMY aKYCMUYHOMY (VIbMpazeykoeomy) noii
BUHUKAIOMb MAK 36aHi 2pagimayiini egexmu, SAKi npuzeo0samsv 00 BUNAOAHHS MEeXAHIYHUX
0oMIiuloK, meepooco napainy i conetl.

Kniouosi cnosa: nagpma, nynecamop, KOAUBAHHA, YIbMPA3EYK, IHMEHCUBHICMb, 6'A3Kicmb,
memnepamypa.
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