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EneszoBia M Jlanibop, 1OKTOp iCTOPUYHKX HayK, foueHT, Cepbis

Bisup Bagum AHatoniiioBny, ZOKTOp MEANYHUX HAYK, npodecop, Ykpaina
Deanina Jlrogmuna MukonaiBHa, JJOKTOp MEANYHHX 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, TOKTOpP MeAAroriyHuX HayK, JOLEHT, Pocis
I'unes 'enHaniit AHApiHOBHY, JOKTOP MeIarorivHuX Hayk, npodecop, Pocis
JlopodeeB Anjpiit BikTopoBHd, TOKTOp ITe/IaroriyHnX HayK, JHOLEHT, Pocis
Kapriosa Harauist KocTsiHTHHIBHA, JJOKTOP NMEAAroriyHuX Hayk, npodecop, Pocis
Minrenina TersHa MuxaiiiniBHa, JJOKTOp MeIaroriyHux Hayk, npogecop, Ykpaina
MukonaeBa Amta JIMuTpiBHA, JOKTOP MeJarorivHux Hayk, npodecop, Pocis
Pacrtpurina Anna MukonaiBHa, JOKTOp NearorivHux Hayk, npodecop, Ykpaina
Cunoposnu Mapuna MuxaiiiniBHa, JOKTOp neaarorivyHux Hayk, npodecop,
Vkpaina

CmupHOB €BreH [BaHOBHY, TOKTOP MeJarorivHux Hayk, npogecop, Pocis
®atnxosa AneBrrHa JICOHTIiBHA, JOKTOP MEAArOriYHUX HayK, JOLEHT, Pocist
®denorosa ['anuna OnexcanapiBHa, JOKTOP NEAArorivHUX Hayk, mpodecop, Pocis
Xonakosa Hina [TaBniBHa, TOKTOp MEAAroriyHUX HayK, JOLEHT, Pocis
Yurupusnceka Hatanis B'ssuecnaBiBHa, TOKTOp negarorivHux Hayk, npodecop,
Pocist

Yypexkosa Tersina MuxaiiniBHa, TOKTOp TearoriyHux Hayk, npodecop, Pocis
Jlaturina Hartanis AnarodiiBHa, JOKTOP MOJITONOTIYHUX HAYK, Tpodecop,
VYkpaina

Cupora Haym MuxaiinoBud, JOKTOp MOTITONOTIYHUX Hayk, podecop, Pocis
Xpebina Cpitnana BomoaumupisHa, TOKTOp NCHXOJIOTTYHUX HAyK, mpodecop,
Pocist

Bosxerosa Paica AHaroiiiBHa, TOKTOp CUTbCHKOTOCIOAAPCHKUX HAYK, TIpodhecop,
Ykpaina

Jenucos Cepriit OnekcanapoBnY, JOKTOP CLIbCHKOTOCTIOAAPCHKUX HAYK,
npocdecop, Pocis

JKostonor Onbra IropiBHa, JOKTOp CiTbCHKOrOCIOAAPCHKHX HAyK, , YKpaiHa
Koctenko Bacuib IBaHOBHY, IOKTOP CLUTBCBKOIOCIIOAAPCHKHX HAYK, podecop,
Vkpaina

Kotasipo Bonogumup BrauciaBoBny, JOKTOpP CUTBCHKOTOCIIOAAPCHKUX HAYK,
npocdecop, Pocis

Mopo3os Onekciit BonogumMupoBud, JOKTOp CLTbCBKOTOCIIOAAPCHKUX HAYK,
npodecop, Ykpaina

IMatnka Muxosa BonoanMupoBud, JTOKTOP CilTbCHKOTOCIIOAPCHKUX HAYK,
npodecop, Ykpaina

Pe6e3oB Makcum BoprcoBHd, JOKTOP CilTbCHKOTOCIIONAPCHKUX HAYK, IIpodecop,
Pocis

Tapapiko FOpiit OnekcanapoBUY, JOKTOP CiIbCHKOTOCTIOAAPCHKUX HAYK,
npodecop, Ykpaina

MaubiieBa AHHa BacuiriBHa, OKTOp COLIOJIOTIYHNX HAYK, AOLEHT, Pocis
Crerniit Bacuns MukonaioBid, JOKTOp COIiONOTIYHNX HayK, podecop, Pocis
Tapacenko Jlapuca BikTopiBHa, JOKTOp COIi0NOriYHNX HayK, Ipodecop, Pocis
Asepuenko Bonoanmup [BaHoBHY, TOKTOp TeXHIYHUX Hayk, npodecop, Pocis
AnToHOB Banepiit MukosaiioBuy, TOKTOp TEXHIYHUX HayK, podecop, Ykpaina
Buxos [Opiit OnexcanapoBuy, TOKTOP TEXHIYHUX HayK, npodecop, Pocis
Tonuapyk Cepriit MupoHOBHY, TOKTOp TeXHIYHNX HayK, npodecop, Pocis
3axapos Oier BonogumupoBy, JJOKTOp TEXHIYHUX HayK, mpodecop, Pocis
Kanaiina Bonogumup TumodiiioBud, TOKTOp TeXHIYHUX HayK, mpodecop, Pocis
Kanitanis Bacunb [TaBnoBuy, 1oKTOp TeXHIYHUX HayK, npodecop, YKpaina
Kupunosa Onena BikropiBHa, JOKTOp TeXHIYHHX HAyK, JOLEHT, YKpaiHa
Kosanenko Ilerpo IBaHOBHY, TOKTOP TeXHIYHUX HaYK, podecop, Ykpaina
Koneit Bornan BonogumupoBud, J0KTOp TEXHIYHUX HAyK, Ipodecop, Yikpaina
Kocenko Hanis ®enopiBHa, JOKTOp TeXHIYHUX HAyK, JOLEHT, Pocis

Kpyrnos Banepiii Muxaiiioud, JOKTOp TEXHIYHUX HayK, Ipodecop, Pocis
Kynepin Mapat Kpuk6aeiy, 1okTop TeXHIYHHX Hayk, npodecop, Kazaxcran
Jle6enes Anaromiit TumodiioBuy, TOKTOp TEXHIYHUX HayK, npodecop, Pocis
Jlomoteko Jlennc BikTopoBud, TOKTOp TEXHIYHUX HAYK, npodecop, Ykpaina
Makaposa Ipuxa BikTopiBHa, JOKTOp TeXHIYHHX HayK, mpodecop, Pocis
Mopososa Tersna IOpiiBHa, nokTOp TeXHIMHNX Hayk, npogecop, Pocis
IMaBnenko Anatoniii MuxaiiioBu4, JOKTOp TEXHIYHHX HayK, mpodecop, YKpaina
IMapynaxsin Baara EMinboBu4, JOKTOp TeXHIYHUX HayK, npodecop, Ykpaina
[Mauypin I'epman BacunboBud, 10KTOp TEXHIYHUX Hayk, npodecop, Pocis

akuivina Paaga

Tepumn Bonogumup denopoBud, TOKTOp TEXHIYHUX HayK, npodecop, Pocis
IliranoB Muxaitno Muko:aitoBud, 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,
Vkpaina

Pomanienko Muxaiino IBaHOBHY, TOKTOP TEXHIYHUX HAYK, podecop, Ykpaina
Cemennos ["eopriit Hukndoposuy, 1oktop TexHi4HUX HayK, npodecop, Ykpaina
Cyxenko lOpiit 'puropoBuny, 10KTOp TeXHIYHUX HayK, npodecop, Ykpaina
VYerenko Cepriit AHaTONIHOBHY, TOKTOP TEXHIYHUX HayK, JOLEHT, YKpaiHa
Xab6ioymnin Pudar 'abmxymxakoBud, JOKTOp TeXHIYHNX HayK, Tpodecop, Pocis
Yepsonnii IBan PenopoBudy, TOKTOP TEXHIUYHKUX HayK, npodecop, YKpaina
Hlaiiko-1laiikoBckiit Onexkcanap I'eHHaniiioBuy, JOKTOp TEXHIYHUX HAYK,
npodecop, Ykpaina

Llep6anb Irop BacunboBud, TOKTOp TEXHIYHUX HAYK, JOLEHT, Pocis

Bymryesa Inna BonoaumupiBHa, TOKTOp (papManeBTHUHUX HayK, Ipodecop,
Ykpaina

Bonox JImutpo CrenanoBuY, TOKTOp (hapMalieBTHUHHX HayK, mpodecop, Ykpaina
T'eopriescekuii ['ennaniit BikropoBuy, 1OKTOp (hapManeBTUYHUX HAYK, CTAPLINH
HAYKOBHH CHIBpOOITHHK, YKpaiHa

T'ynzenko Onexcanap IlaBinoud, 1okTOp (hapManeBTHYHUX HAYK, Ipodecop,
VYkpaina

TuxonoB Onekcanap IBaHOBHY, TOKTOP (papMaleBTHYHUX HAYK, Tpodecop,
Vxpaina

llanosanos Banepiit Bonoaumuposud, JoKTop hapManeBTHYHUX HAYK,
npodecop, Ykpaina

llanosanoa Biktopis OnekciiBHa, 10kTOp (hapManeBTHUHUX HAYK, Ipodecop,
Yxpaina

BnatoB Irop AnaroniiioBny, 10KTOp (i3HKO-MaTeMaTHYHHUX HayK, mpodecop,
Pocis

Konpnparos imurpo B'sueciaBoBud, 10kTop (hizuKo-MaTeMaTHYHUX HAyK, JOLCHT,
Pocis

Jlanbkina ["anuna Bopucisha, 1okTop i3uKo-MaTeMaTHYHUX HAyK, Ipodecop,
Pocis

ManaxoB A B, 1okTop (i3nko-MaTeMaTHIHUX HayK, podecop, Ykpaina
BopoxobiToBa Onexcanjpa AHaToNi{BHA, JOKTOP (ilONOrTYHAX HAYK, Ipodecop,
Pocis

JIutkina Jlapuca Bonoaumupisha, 1oktop ¢inonoriyHux Hayk, goueHt, Pocis
Ilonoga Taicis 'eopriiBua, nokrop ¢inonoridnux Hayk, npodecop, Pocis
Kosanenko Onena MuxaitniBHa, 10kTop dinocodcbkux Hayk, npodecop, Pocis
JInmny Tamapa IBaHiBHa, TOKTOpP (inocodcbKUX HAYK, JOLEHT, Pocis
Maiinantox Ipuna 3iHoBiiBHa, TOKTOp (iOCODCHKUX HAayK, NOLEHT, YKpaiHa
CaetnoB Bikrop Onexcanaposuy, 10oktop dinocopebkux Hayk, npodecop, Pocis
CroBriery A B, noxrop ¢inocodcpkux Hayk, JOLEHT, YKpaiHa

Antpanuesa Hanis MuxaitniBHa, 10KTOp XIMIYHHX HayK, npodecop, Ykpaina
baxeB Pumy YamaioBHa, JOKTOp XiMIYHUX Hayk, mpodecop, Pocis

T'pusony6 Onexcanap IBaHOBHY, JOKTOp XiMIUHHX HAyK, npodecop, Ykpaina
Epmaram6er Bonar TosneyxaHoBi4, JOKTOp XiMiuHHX HayK, npodecop, Kazaxcran
Makcin Biktop IBaHOBHY, 1OKTOp XiMiuHHX HayK, mpodecop, Ykpaina
Anrenosa [lons 'eopriesa, JOKTOp eKOHOMIYHUX HayK, npodecop, boirapis
Besnenexunx Tersina [BaHiBHa, JOKTOp €KOHOMIYHHX HAyK, mpodecop, Pocist
Bypna Onexciii I'puropoBud, 1OKTOp €KOHOMIYHHX HayK, npodecop, Pocis
T'panoBcebka Jlroamuna MukonaiBHa, JOKTOp €KOHOMIYHHX Hayk, npodecop,
Ykpaina

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

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

Kypwman Iletpo HOpiiioBuy, 1OKTOp €KOHOMIUHHX 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, podecop, Pocis
IMTaxomoBa Oniena AHaToIiiBHA, TOKTOP EKOHOMIYHHX HAYK, JOLEHT, Pocis
PesnikoB AHzpiit BaneHTHHOBHY, TOKTOP €KOHOMIYHHX HAYK, JOLEHT, Pocis
CagenbeBa Hemni OnexcanapiBHa, JOKTOp €KOHOMIYHHX HayK, mpodecop, Pocis
Cokonosa Hanist ['enHaziiBHa, TOKTOp eKOHOMIYHHX HAaYK, TOLEHT, Pocis
CrpenbrioBa Onena JIMUTpiBHA, TOKTOP EKOHOMIYHUX HayK, TOLEHT, Pocis
Baruprapeesa Binagucnasa CraniciiaBoBoHa, JOKTOP IOPHANYHHUX HAYK, , YKpaiHa
Terpman Anaroniii [TaBnoBuy, JOKTOpP IOPHIMYHUX HAYK, Tpodecop, YKpaina
Kadapcpkuii Bonoanmup IBaHoBHY, JOKTOP IOPHIMYHUX HAYK, TIpodecop,
Ykpaina

Kupnuenko Onekcanap AHaTOiiOBHY, TOKTOP IOPHANYHUX HAYK, Ipodecop,
Ykpaina

Crenenko Basepiii €ppemMoBHY, JOKTOP IOPHANYHHUX HAYK, AOLEHT, Pocis
TonkoB €Bren €BreHOBUY, JOKTOP FOPHANYHUX HAYK, podecop, Pocis
leniteko Banepiii IOpiiioBuy, 10KTOp IOpUIMYHUX HAyK, podecop, Ykpaina
Inmka Poman boraanoBud, JOKTOp IOPUIMYHUX HAayK, mpodecop, Ykpaina
SIpoBenko Bacunbs BacunboBud, TOKTOp I0PHANYHHUX HAYK, mpodecop, Pocis
Kanraposig FO JI , kaHAWAAT MUCTELITBO3HABCTBA, , YKpaiHa

Bonripesa "anuna [TaBniBHa, KaHAUAAT ICTOPUYHUX HAYK, AOLEHT, Pocis
ToxkapeBa Hatanis ['ennaniiBHa, KaHAUIaT MEIUYHUX HAyK, JOLEHT, Pocis
JlemunoBa B I' , kananaat negarorivHux Hayk, AOLEHT, YKpaiHa

Morunescbka I M, KaHAMIAT IEarorivHux Hayk, npogecop, Ykpaina
JleGenesa Jlapuca OnekcanpiBHa, KaHINIAT ICUXONOTTYHAX HAYK, JOLEHT, Pocis
[ManoBanos Banentun BanepilioBuy, kanauaaT GpapManeBTHIHUX HayK, JOLCHT,
Ykpaina

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

3y6koB Pycan CeprilfoBnd, OKTOp CKOHOMITHUX HAyK, JOUCHT, YKpaina
Ton6atos Anzpiit Bonogumuposny, KauaHAAT TEXHITHAX HayK, TOUEHT, YKpaina
Illaparos Bacuinb AuapiiioBud, JOKTOp XiMi4HHX HayK, AoLeHT, MoigoBa
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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
atﬁro_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
Rarppva Nataliya Konstantinovna, doctor of pedagogical sciences, Professor,
ussia
IL\J/IIish_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
allc(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 Vyacheslavovna, 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 .
Vozhegova Raisa Anatol'yevna, doctor of agricultural’sciences, Professor, Ukraine
Denisov Sergey Aleksandrovich, doctor of agricultural sciences, Professor, Russia
Zhovtonog Ol'ga Igorevna, doctor of agricultural sciences, , Ukraine i
Kostenko Vasiliy [vanovich, doctor of a%rlcultura_l sciences, Professor, Ukraine
Eotlyarov Vladimir Vladislavovich, doctor of agricultural sciences, Professor,
ussia
lIEJ/II?ro_zov 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 Sociology, assistant professor, Russia
Stegniy Vasiliy Nikolayevich, Doctor of Sociology, Professor, Russia
Tarasenko Larisa Viktorovna, Doctor of SOCIoIo%y,AProfes_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 ~  ~_ i i i i
Lebedev Anatqlly/]’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
aekme_ntsov 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- Lka'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
LBjﬁsh.uyeva Inna Vladimirovna, Doctor of Pharmaceutical Sciences, Professor,
raine
\Jﬁbkh 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
‘IL'JiIthnov Aleksandr Ivanovich, 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 i i .
ICJ/II?Ia_khov AV, Doctor of Physical and Mathematical Sciences, Professor,
raine
Vorozhbitova Aleksandra Anatol'yevna, doctor of phil_olog%/, 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 of philosophical science, assistant professor, Ukraine
ﬁﬂtraptseva 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 . . .
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
{\Jlllt(al'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
rofessor, Russia . . .
eznikov Andrey Valentinovich, Doctor of Economic Sciences, assistant
rofessor, Russia o .
avel'yeva Nelli Aleksandrovna, Doctor of Economic Sciences, Professor, Russia
Sokolova Nadezhda Gennad'yevna, Doctor of Economic Sciences, assistant
grofessor, Russia . o .
Rtrel'_tsova Yelena Dmitriyevna, Doctor of Economic Sciences, assistant professor,
ussia
Batyrgareyeva Vladislava Stanislavovona, doctor of law, , Ukraine
Get'man Anatoliy Pavlovich, doctor of law, Professor, Ukraine
Kafarskiy Vladimir Ivanovich, doctor of law, Professor, Ukraine
Kirichenko Aleksandr Anatol'yevich, doctor of law, Professor, Ukraine |
Stepenko Valeriy Yefremovich, doctor of law, assistant professor, Russia
Tonkov Yevgeniy Yevgen'yevich, doctor of law, Professor, Russia
Shepit'ko Val erl)éYur‘erI_ch, doctor of law, Professor, Ukraine
Shishka Roman Bogdanovich, doctor of law, Professor, Ukraine
Yarovenko Vasiliy Vasil'yevich, doctor of law, Professor, Russia
Kantarovich YU L, Ph D in History of Arts, , Ukraine, i
\Rlolg_lreva Galina Pavlovna, Candidate of Historical Sciences, assistant professor,
ussia
Tokareva Natal'ya Gennad'yevna, Candidate of Medical Sciences, assistant
rofessor, Russia . i X . i
emidova V G, Candidate of Pedagogical Sciences, assistant professor, Ukraine
Mogilevskaya | M , Candidate of Pedagogical Sciences, Professor, Ukraine
Lebedeva Larisa Aleksandrovna, Candidate of Psychological Sciences, assistant
rofessor, Russia i . X
atsenko Oleksandr Volodymyrovych, Candidate of Technical Sciences,
Professor, Ukraine _ . i . i
Shapovalov Valentin Valer'yevich, Candidate of Pharmaceutical Sciences,
assistant professor, Ukraine” . .
Stovpets V G, Candidate of Philology, assistant professor, Ukraine
Ruslan Zubkov, Doctor of Economics, Associate Professor, Ukraine
Tolbatov Andrey Vladimirovich, candidate of technical sciences, associate
professor, Ukraine . . .
Sharagov Vasily Andreevich, Doctor of Chemistry, Associate Professor, Moldova

Hayunviii 632250 6 bydywee

ISSN 2415-766X (®) / 2415-7538 (O)



i P
Boinyck 14 Tom 1 @)

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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THE EXPERIENCE OF DETERMINING THE INFLUENCE OF RADIATION

OF INCANDESCENT LAMPS AND LED LAMPS ON BARLEY SEEDLINGS
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Anomauia. Enepeoszbepicaioui c8imaodioOHi 1aMNu HNOPIGHAHO 3i 36UYAUHUMU JTAMNAMU
PO3JHCAPIOBAHHI  XAPAKMEPUIYIOMbCA  HAOMIDHUM — BUNPOMIHIOBAHHAM 8 ONaKUmHil obaacmi
CHeKmpY, w0 ModHce NopyuLyeamuy pooomy KiimuH CimKi6KU OKd, 6NIUBAMU HA CUHME3 MeNAMOHIHY
I, MaKum YUHOM, NPU38OOUMU 00 NOPYUEeHb 00008UX OIONOCITYHUX PUMMIE POOOMU OP2AHIZMY
aroounu. Tlpu ybomy nagime 6 00HIN napmii npoOyKyii 1amnu Yacmo iCmomHo GiOPI3HAOMbCA 3d
cnekmpamu  unpominioganus.  OCKilbKU — KOPOMKOXGUIbOBE — BUNPOMIHIOBAHHA  BOJI00IE
Ppicmin2iOyouuUM 8NiU8oOM HA POCIUHU, 8 POOOMI 3aNPONOHOBAHO BUKOPUCTIOBY8AMU OOCMYNHY OJisl
NepeciyuHux CnoNXCUBA4i6 mMecm-cucmemy «npopocmaroye HACIHHAY OJisl BUABNEHHA HAOTUWKOBOT
KIIbKOCMI KOPOMKOXBUIbOBO2O BUNPOMIHIOBAHHS 810 C8IMI00I0OHUX IAMN.

IIpogedeni 0ocnioxicenHss NOKA3AU, WO HA 8IOCMAHI, KA 3HIMAE MeMnepamypHi 8i0MIHHOCH
sunpominroganns 6i0 LED namn i namn posocaprosanus, i 3a ymosu 8iocymHocmi eKpaHy8aHHs.
BUNPOMIHIOBAHHA CKIAHOI0 Kpuwikoto dawku Ilempi, 8i06ysacmvca cmamucmuyHo 00CMOGipHe
2aNbMYBAHHSL POCMY enikKomunie, aje He Kopewis, npopocmkie sumento (Hordeum vulgare)
sunpomintoganuam 6i0 LED namnu nopieusno 3 eunpomintoganuam 6i0 ramnu po3sicaproamHs.
Ompumani 0ani 00360410Mb PEKOMEHOY8AMU BUKOPUCTNAHHA HNOKA3HUKA «CePeoHsi O0B8IUCUHA
enikomuiie NpopoCmKi6 AUMeHI0» O/l BUAGNEHHS HAOTUWKOBOI KilbKOCHMI KOPOMKOXEULbOBO2O
BUNPOMIHIOBAHHS BIO C8IMIIOOIOOHUX JIAMN HOPIBHAHO 3 TAMNAMU PO3HCAPIOBAHHSL.

Kniouosi cnosa: ceimnodioOni jnamnu, JIaMAU  PO3ACAPIOBAHHS, OIONO2IYHULL  8NIUS,
NPOPOCMKU AYMEHIO, POCMOBA MeCm-CUucmema.

Beryn. YV BchbOMy CBITI 3pOCTa€ piB€Hb BUKOPUCTAHHS €HEPro3depirarodmux
gamn. Ilpu 1pOMY CBOTOAHI Maike TOBCIOIHO BIJOYBA€ThCA MEpeXi [0
BUKOPHUCTAHHS €HEpro30epiraloymx JiaMil HOBOTO MOKOJIHHS - T.3B. CBITJIOZIOJHUX
abo LED gnamm, sKki € €KOJOri4yHO Ouibll  O€3NeYHUMU TOPIBHSHO 3
eHepros0epirarounmMu Jiamnamu nepmoro nokoiiHHsa (1.3B. CLF mammamu). LED
namnu, Ha BiaMmiHy Big CLF namm, He € mKepelamMu PTYTHOTO 3a0pyaHEHHS
HaBKoJUIIHLOTO cepenoBuiia [30]. Kpim Toro, BOHM BHUIPOMIHIOIOTH MEHIIE
HeOe3neuyHnx Y®-A mpoMeHiB 1 HE BUIIPOMIHIOIOTH 1ie Ouibil HeOe3neunux Y d-B

npomenis [4, 10].
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OpnHak, He TUBISTYUCH HA P BAXIMBUX nepesar, Bukopuctanua LED namm Bce
OlbIlle BUKJIMKAE 3aHEMOKOEHHS Yy JIKapiB y 3B'S3KYy 3 BIAMIHHOCTSIMU B
CrieKTpasibHUX XapakTepuctukax LED nami 1 3BuuaitHux namn po3zxaproBaHHs. JlaHi
BIJIMIHHOCTI 37IaTHI IPUBECTH J0 MOPYIICHHS HE TUILKH POOOTH 30pOBOrO arapary
JIOJIMHU, alleé TaKOXX BUKJIMKATH PO3BUTOK CUCTEMHHUX 3aXBOPIOBaHb, MOB'SI3aHUX 31
300€eM HupKagiaHHuX (7000BUX) 010J0TIYHUX PUTMIB 1, IK HACHIJIOK, 3 TOPYILICHHSIMU
0OMIHY PEUOBHH B OpraHi3Mi.

OpmauMm 3 HaWOLIBIT icTOTHUX HemodikiB LED mamri, B MOpIBHSHHI 3 JIaMITaMH
pPO3KAPIOBAHHS, € HAIMIpHE BUTIPOMIHIOBAHHS B OJIaKUTHIN oOnacti ciektpa [11, 13,
18, 27]. Hapmumok OJAKUTHUX NPOMEHIB 3JaTHHM BHKJIWKATH 3aruOeib KITHH
CITKIBKM OKa, MPU3BOJUTH JI0 TOPYIIEHHS CHHTE3y MEJATOHIHY 1, SK HACIIJIOK,
BIUTMBATH HA J000BI OIONOTIYHI PUTMH JIIOJUHHU, TPOBOKYIOYH TMOPYIICHHS
(1310JI0TTYHUX 1 ICUXIYHUX TIPOIIECIB B oprauismi [§, 16, 22, 36].

3riJIHO 3 €KCHEPUMEHTAIbHUMH JTAHUMHU, PIBEHb OJIAKUTHOTO BUIIPOMIHIOBAHHS
B1/1 moOyTtoBux LED nammn He nmepeBuIllye BCTAHOBIEHUX B CBITI HOpMaTHUBIB [21, 23-
24]. OnHak, MpoOBENEH1 TOCHIIKEHHS CBIYaTh MPO T€, IO MPUUHATI HOPMATUBHU
MOBUHHI OyTH TEPEryisiHyTi, OCKUIBKA HE BIJI0OpakaloTh pealbHOI HEOE3NEeKU BiJl
JOMYCTUMUX Ha CHOTOJHIIIHIA J€Hb pIBHIB OJakKUTHOrO BuUnpoMmiHtoBaHHs LED
nmamn [5, 14, 18, 28]. KpiMm TOro, HECyMIIHHICTh JESIKUX BUPOOHUKIB
eHepro30epiraroyux jJamI 9acTo MPU3BOANTH JI0 MOTPAIUITHHS HAa PUHOK MPOMYKIIII,
sKa HEe BIAMOBIIa€ YNHHUM HOPMATHUBAM 32 CIIEKTPAMH BUIIPOMIHIOBAHHS MMOOYTOBUX
OCBITIIIOBAJILHUX TIPUIIAIIB.

Bce une mnopomxye psa OUTaHb, LIO0 CTOCYIOThCS Oe3neku MNoOyTOBUX
OCBITTIOBAJILHUX cUcTeM. [Ipu niboMy npobiiemMa yCKIIaTHIOEThCSI HEIOCTYITHICTIO TSI
PAZIOBUX CIOKMBAYIB JIOPOTOi amapaTrypH, sKa J03BOJSE MPOBOJUTU CHEKTPATbHUIMA
aHaj i3 BUIPOMIHIOBAHHS BiJl MPUA0AHUX HA PUHKY MOOYTOBHX OCBITIIIOBAJIBHUX
MIPUITAJIIB.

VY 3B'S3Ky 3 BHUIIEBUKIAJEHUM, AaKTyaJIbHOIO € pO3pOoOKa JOCTYIHOI JJIst
BUKOPUCTAaHHSI TECT-CUCTEMH, fKa JO3BOJIAE€ BUSIBISATU HAJJIMIIOK PETYJISTOPHOIO
OJIAKUTHOTO BHUIIPOMIHIOBaHHS B CHEKTpi moOyToBux jamil. Cij 3a3HayuTH, IO
OJIaKUTHI MPOMEH1 BOJIOJIIFOTh PETYJISTOPHOIO JI€I0 HE TIIBKH MO BIIHOIICHHIO 0
OpraHi3my JIIOJJMHH, aje TaKOX 1 10 BIJHOILIEHHIO 10 OpraHizmy pociud. [Ipuyomy, B
pasi poOCIMH - HaBITh OLIBII SICKPABO BHUPAKEHOIO, BHACTIOK OCOOIMBOCTEH 1XHBOTO
croco0y XKUTTS 1 XapuyBaHHA. 30KpeMa BiIOMO, 110 OJAKUTHI MPOMEHI rajabMyIOTh
pict pociuH [19, 32-33]. Buxoasun 3 mux manux, Hamu Oyma 3poOsieHa crpoda
BUKOPUCTATH KIACUYHY TECTOBY CHCTEMY «IIPOPOCTAIOYE HACIHHS POCIHHY» IS
BUSBIICHHSI HAJUIMILIKY PEryJISTOPHUX OJAKUTHUX MPOMEHIB B CIEKTpPl MOOYTOBUX
LED namn B mOpiBHSIHHI 31 3BUYaiHUMU JIAaMIIaMU PO3KapIOBaHHS.

Martepiaiun Ta Metoam aociimxennsi. Haciaus samento (Hordeum vulgare)
IIPOPOITYBAIM Ha 3aKUILIINA 1 0XOJOMKEHINH BOAOMPOBIAHIN BOI MPOTITOM 4-X JTHIB
B TeMpsBI a0o0 I BUIPOMIHIOBAHHIM Jjamiu po3zxaproBanHsa (60 Bt, 230 B) a6o
LED nammu (Feron, LED, E27 nokons, 6W, 2700 K, Temne 6ine CBITIO0) (pexuM
ocBiTiieHOCTI: 12 roj cBiTi0/12 rox TempsiBa) npu Temreparypi +21,5°C Ha BiacTaHi
85 cm Big BiAmoBinHOI yamnu. Ha 4 100y mpopolryBaHHsS BUMIPIOBAIH JTOBKHHY
KOpPEHIB 1 emiKOTHIIIB MPOPOCTKIB suMeHto. Ha miacTaBl oTpuMaHUX JaHUX
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PO3paxoByBaju CEPEAHIO JOBKHWHY KOPEHIB 1 CEpeqHI0 JOBXKHHY emiKOTWiiB. Bci
JIaH1 CTAaTUCTUYHO 0OpOOIIsIIHCS.

[HTeHCHBHICTH OCBITJICHOCTI 1 piBEHb YJIBTPadh10JIETOBOTO BUIIPOMIHIOBAHHS Bl
JaMIn 000X THIIB BCTAHOBJIIOBAJIW 3 BUKOPUCTAHHSIM IUGPOBOTO BUMIPIOBAILHOIO
komruiekey "EinsteinTM". Temmeparypy MNOBEpXHiI MiJ JiamMmaMd 000X THITIB
BUMIPIOBAJIM 3 BUKOPHUCTAaHHAM MOOYyTOBOro TepMoMerpa. JIjisi BH3HAUYEHHS PIBHS
€JIEKTPOMATHITHOTO PaJlIOXBUIBLOBOTO BUIIPOMIHIOBAHHSA BiJl JIaMIl, sIKI TECTYBaJIUCS,
OyJl0 MpOBENEHO 3aMipd HAMPYKEHOCTI MAarHiTHOTO 1 €JIEKTPUYHOIO IIOJIB 3
BUKOPUCTaHHAM Tpuiany «S0eKSy, skuii peecTpye eJeKTpOMAarHiTHI XBHJII B
mana3odi gactoT 20 I'tir - 2000 I'o.

Pe3yabTaTu npoBeaeHHX AochaikeHb. [lepen mpoBeaeHHsSM Ol0TeCTyBaHHS,
HaMu Oynu  3poOJieHl BUMIPH  OCBITIEHOCTI 1 PIiBHA  yJIbTpadioaeTOBOTO
BUIPOMIHIOBAHHS BIJ] JIaMIl, BUKOPUCTAHUX B POOOTI, 3a JIOMOMOTOI0 ITM(POBOTO
BuMiptoBaigbHOro  kommiekcy  "EinsteinTM".  OcBiTieHiCTb  Bil  JIaMIH
pozxaproBaHHs ckiana 499,34 Jlk, piBeHb yIbTpadioseTOBOrO BUIIPOMIHIOBAHHS —
0,007 B1/M?; ipu mpoITycKaHHi cBiTIIa Yepe3 cKIIo Jamku [leTpi piBeHb OCBITICHOCTI
sHu3uBcsA 0 418,00 JIk, piBeHb Y®-BUNPOMIHIOBAHHS 3aJMIIUBCS HE3MIHHUM.
Ocsitnenicte Big LED nmammu cknana 139,49 Jlk, piBeHp yabTpadiosieToBOro
purnpoMinoBanHs — 0,007 Br/M% micis mpOIyCKaHHS CBITNA 4Yepe3 CKIO YaIlKH
Ilerpi - piBeHBb OCBITIIEHOCTI 3HM3UBCS 10 67,84 JIk; piBeHb yibTpadioieTOBUX
MIPOMEHIB 3aJIUIITUBCS HE3MIHHUM.

Bigomo, mio ckio OanoHiB namm po3xaptoBanHs 1 LED mamm 37maTHe
MPOITyCKaTH JOBrUil ynpTpadionieT-A, BiACIKAOYM MPU LBOMY KOPOTKOXBUIHOBHIM
ynbTpadioner-B. Ilpu mpoxo/pkeHHI IMydka cCBITJIa depe3 ckio yamku llerpi -
Bi/IOYBAETHCS YACTKOBE PO3CitOBaHHS a00 MOTJIMHAHHS BCIX THUIMIB MPOMEHIB, MPH
IIbOMY HaWOUIBII BTPATH BUIPOMIHIOBaHHS (axiBIli PEECTPYIOTh B crekTpl YD-A
npoMeHiB [25]. OgHak, BUKOPUCTAaHUM B Hallliil poOOTI MpHIIa] HE 3apEECTPYBaAB IIUX
BIJIMIHHOCTEH, MOJKJIMBO, BHACJIJIOK TOTO, III0 PiBEHb 3MiH B 1HTEHCHUBHOCTI YD-A
IPOMEHIB BUSBUBCS HUKYE IMOPOra UyTIUBOCTI NPUTIALY.

OckUIbKM Ha POCTOBI MapaMeTpU POCIMH ICTOTHO BIUIMBA€E TeMIEparypa, IpH
AKIA PO3BUBAIOTHCA MPOPOCTKH, HaMU OyJM NPOBEACHI 3aMIpu TeMmIepaTypu
MOBEpPXHI IIiJ JamMImaMu 000X THIIIB 3a JOIMOMOIOI IOOYTOBOrO KIMHATHOTO
TepMoMeTpa. I[lpoBeneHi JOCHIKEHHS BUSIBUIM Ha BiJACTaHl 27 CM BiJ JaMil
BiaMiHHOCTI B +1,5°C MK JJaMIIaMH JIBOX THIIIB, TOA1 SIK B>K€ Ha BiAcTaHl 85 cM Bif
JaMIl TeMIIepaTypHi BIIMIHHOCTI poO0YOi MOBEPXHI MiXK JJaMIIaMU 000X TUMIB OyJu
BIJICYTHI.

Bigomo Takox, mo LED namnu 31atHi B mpolieci CBO€i poOOTH TeHEpyBaTH
PaaloXBUJIbOBE BUIIPOMIHIOBAHHS, K€, IPU HE CYMJIIHHOCTI BUPOOHMKIB, HE 3aBXKIU
expanyerbest B LED nammnax [7, 17] 1 MoKe BIUIMBAaTH HAa POCTOBI IapaMETPU POCIHH
[31]. KpiM Toro, Oyji0 BCTaHOBJIEHO, IIO HAaBITh MPOCTE BKIIOYEHHS E€IEKTPUUYHHUX
MoOYTOBUX MPWIA/IB B MEPEXKY 3MIHIOE TMapaMEeTPU EJIIEKTPUYHOTO 1 MarHiTHOTO
MOJIIB Ha JIOCHUTh BEJMKINA BIJICTaHl BiA MpuiamiB. Y 3B'SI3Ky 3 BHIICBUKIAJICHUM,
HaMU OyJI0 3/1MICHEHO BUMIPH HANpPY>KEHOCTI MarHITHOTO 1 €JIEKTPUYHOTO TOJIIB Bij
HACTIJIbHUX JIAMII, SIKi TECTYBAIKCS, 3 BAKOPUCTAHHSAM MPUIIaTy «S0eKs».

ITpoBeneni mociiKEHHs TTOKa3aiM, 10 Ha poOoYoOMy CTOJI Ha BijacTaHl 27 cM
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BiJl JJaMIH MPU BUMKHEHHUX 3 MEPEXi HACTIIPHUX JlaMIaX BEIMYMHHU HAIMPY>KEHOCTI
MarHiTHoro 1 enxekrpuunoro nouiB ckianu 0,01 — 0,02 mxTn 1 0 kB/M, BianmoBigHO.
Bxirouenns HactinebHOT LED nmamnu B po3eTky B pexxumi « BUukiiroueHoy He MpUBeEIio
710 3MiH B HANpPY>KEHOCTI MarHiTHOTO MOJsl, OJJHAK, BUKJIUKAJIO TOSIBY €JIEKTPUYHOTO
noss HanpyxkeHicTio 0,02 — 0,03 kB/m. Brimouennss LED namnu 3HU3MI0 3HAYCHHS
HanpyXeHoCTl eyekTpuyHoro mojis g0 0,02 xkB/M, 3aqumuyBIIM  HE3MIHHUMHU
MOKAa3HUKHA HAIPY>KCHOCTI MAarHiTHOTO ToJisa. EkpaHyBaHHS JlaMIId CKJIOM HE
BIUTMHYJIO Ha MOKa3HMKHU HAIPYXEHOCTI elleKTpomarHiTHoro mosis. Ha Bincrani 85
cM Bia BkimodeHoi LED mamMmu Hanmpy»XeHICTh MAarHiTHOTO 1 €JIEKTPUYHOTO TOJIB
cknana 0,01 mxTin 1 0 kB/M, 1110 BiAmOBiIae mapameTpam eJIeKTPOMAarHiTHOTO TMOJIs 710
BKJIFOUCHHS JIAMITH B MEPEXKY.

JIyist mammnu po3KaproBaHHS - TEHJCHINT B 3MiHAX HAIpPY>KEHOCTI MAarHiTHOTO 1
CIeKTpUYHOTO  TomiB  Oynmu  aHamoriynumu LED  jmammi B momiOHUX
eKCIIepUMEHTaIbHNX yMmoBax. OpHak, HEOOXiAHO BIA3HAYUTU OLIBII BHCOKI
3HAYCHHS HAMPY)KCHOCTI EJIEKTPUYHOTO TOJSA JUIsl JIaMIIA PO3KAPIOBAHHS B
nopiBHsaHHI 3 LED nammnoro B pexxumi «BUKITIOU€HO» Ha BiACTaH1 27 c¢M Bij JaMIu
(0,04 xB/m 10,02 — 0,03 kB/M, BiAIOBITHO).

TakuMm 9UHOM, PE3yNbTaTH TMPOBEACHUX HAMHU JOCHIKEHb 3 BUKOPHUCTAHHSIM
npuwiany «Soeks» He BHUSIBWIM NPUHLMIOBHX BIAMIHHOCTEH B HANpPyXEHOCTI
MarHiTHOTO 1 €JIEKTPUYHOTO MOJIB, CTBOPIOBAHUX JIaMIIOKO po3kaproBaHHs 1 LED
JAMITOI0 B Jllalla30HaX YacToT, IO PEECTPYIOThCS UM mpuiaagoMm (todro 20 I'm -
2000 T'm). 3rigno 3 miteparypaumu ganumu LED namnu 3paTHi reHepyBaTH OLIbII
BUCOKOYAaCTOTHE  PaJiOXBHJIbOBE  BHUIPOMIHIOBAHHSA,  IMPOTE€  TEXHOJIOTIYHI
XapaKTEPUCTUKHU NpUIaTy «Soeks» He T03BOJISIOTH iX 3apeecTpyBaTH.

Pe3ynbTaTi BIUMBY BUIIPOMIHIOBaHHS BiJ PI3HUX THUIIIB JIAMIT HA PICT KOPEHIB i
€MIKOTUJIIB MPOPOCTKIB STYMEHIO HaBelleH1 B TaOMuax 1-2. B KOHTpOJIBHUX yMOBax
IpoOpoIyBaHHS (TeMmpsiBa BiAg JepeB'sstHoi kKopoOku + wamku Iletpi, 3akpuri
CKJISHUMHU KPHUIIKaMH) JIOBKMHA KOPEHIB CKjaya, B cepeanbomy, 33,57 + 4,65 mwm.
[Ipu excmo3wulii 3aKpUTHX CKJIOM 4amiok IleTpi mig BUTIPOMIHIOBAaHHSIM TECTOBAHUX
Jamm - IHTEHCUBHICTh POCTY KOPEHIB JOCTOBIPHO 3MeHIuiacs: 10 25,56 + 5,70 mm
IiJ] BUMPOMIHIOBAHHSAM BIiJI JAMIU pPO3KaproBaHHSA 1 g0 26,08 £ 4,68 MM min
BunpomiHtoBanHsM Bix LED mammm.

BumnpominioBanHs BiJf 000X THIIB JIaMI TaKOXX CTaTHCTUYHO JOCTOBIPHO
3arajibMyBaji0 PICT €MIKOTHJIIB MPOPOCTKIB MHPH BHUPOIIYBaHHI X IMiJI CKISSHUMHU
kpumkamu damok [lerpi: 3 39,78 + 3,03 MM B TeMHOBOMY KOHTpOJIi 710 33,06 + 3,43
MM TI1J] JJTaMITO0 po3xkaproBaHHs 1 10 35,58 + 2,62 mm mig LED nammoro. [Tpu npomy
CTaTUCTUYHO JOCTOBIPHI BIIMIHHOCTI MDX PIBHSIMH PICT-1HT10yI0UOTO €(eKTy Bif
PI3HUX THIIB JIaMIT - OyJIX BIJICYTHI (SIK JIJIs1 KOPEHIB, TakK 1 JIJIs €MKOTHUIIIB).

ExcnionyBaHHST TPOPOCTKIB I JIaMIaMH, sIKI TECTyBajucs, 0€3 CKISHUX
KpUIoK Ha wdamkax [lerpi - CHJIBHO 3arajdbMyBaJi0 PICT MPOPOCTKIB dYepes
BIJICYTHICTh T.3B. MapHUKOBOTO edekty. [Ipu 1ipomMy pocToBi mapameTpu KOpPEHIB,
BUPOIIYBAHUX MiJ PI3HUMHU TUIAMH JIaMII - CTATUCTUYHO He BiapizHsumcs: 10,82 +
1,37 MM poist mammu po3xkaproBanus 1 12,68 = 1,79 mm nns LED nmammu. Tomi sik
1HT10yBaHHS POCTY €MIKOTHJIIB OYJI0 JOCTOBIPHO OUIBII CUJIBHUM MPU BUPOIIYBaHHI
npopocTkiB mig LED mammnoro mopiBHSIHO 3 TaMIIor0 po3xaproBanHs: 24,47 £ 1,96 mm
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120,25 + 2,73 MM, BIJIIOBITHO.

AxOu 1HT1I0yBaHHSA POCTY EMIKOTHIIIB OYyJIO TMOB'SI3aHO TUIBKUA 3 BIJICYTHICTIO
NapHUKOBOTO e(ekTy B yamikax IleTpi 6€3 CKISHUX KPHIIOK, TOJI BIAMIHHOCTI MiX
TECTOBAaHUMHU JaMIiiaMu Oyiau O BIJICYTHI - OCKUJIBKH TeMIlepaTypa IOBEpXHI Ha
BijicTani 85 cMm Biag Jamn 000X TUIIB Oyjda OJHAKOBOIO. TakuM YHHOM,
BUNpoMiHioBaHHs Biji LED naMnu B MOpiBHSAHHI 3 BUIPOMIHIOBAHHSM BiJ JaMId
pPO3KAPIOBAHHS, IOCTOBIPHO 3arajibMyBajio PICT €MIKOTHIIIB IPOPOCTKIB SSTUYMEHIO MTPU
iX BHpoIIyBaHHI 0e3 CKISHUX KpHIIOK yamok I[lerpi. BincyTHicTs BigMiHHOCTEH B
picT-iHTiOyI0uOMy e(eKTi MiXK PI3HUMHU THIAMH JIaMIT B BapiaHTaxX MPOPOITyBaHHS
M CKJISHUMH Kpulikamu damok Ilerpi moke OyTh TOB'i3aHAa 3 MEHIIUM
MIPOHUKHEHHSIM PETYJISTOPHOTO BUIIPOMIHIOBaHHS Yepe3 CKIIO.

Taoauns 1
BmuiuB CBiT/I0BOr0 BUNPOMiHIOBAHHA Bi/l PI3HMX THIIB JIAMII HA picT
KOPEHIB IPOPOCTKIB AYMEHIO

Bapiant 06po06ku: CepeniHsl TOBXXKMHA KOPEHIB, MM £ Sx-tst:
Jlamma po3xxaproBaHHs: LED namna:

Kontposns, TempsiBa + 33,57 +4,65 33,57 £4,65

CKJISTHA KPHUIIIKA

85 cM Bl JaMId Imifg 2556 +570* 26,08 +4,68 *

CKJISTHOIO KPHIITKOIO

85 cM Big Jammu O0e3 10,82 +1,37 * 1268+1,79*

CKJISIHO1 KPUIIIKU

* - BIIMIHHOCT1 MK KOHTPOJIEM 1 BapiaHTOM € CTAaTUCTUYHO JIOCTOBIPHUMH.

Taoauusa 2
BnuiMB CBiT/10BOro BUIIPOMiHIOBAHHSA Bi/l Pi3HUX THIIIB JIAMII HA PicT
eNIKOTHJIIB POPOCTKIB AYMEHIO.

Bapiant 06po06ku: CepenHsi JOBXKHMHA €MIKOTHIIIB, MM + SX-tst:
Jlamria po3kaproBaHHs: LED namna:

Kontpoms, TempsiBa + 39,78 + 3,03 39,78 + 3,03
CKJISTHA KPHUIIIKA
85 cM BIJ JJaMIIH i 33,06 +3,43* 3558+2,62*
CKJISTHOIO KPUIITKOIO
85 cM Bi1 1amMnou Oe3 2447 +196 * 20,25+ 2,73 *§
CKJISIHO1 KPUIIIKU

* - BIAMIHHOCT1 MK KOHTPOJIEM 1 BapiaHTOM € CTAaTUCTUYHO JIOCTOBIPHUMH;
§ - BIIMIHHOCTI MI>K THIIAMH JIAMII, SIKi TECTYBAJIUCS, € CTATUCTUYHO JIOCTOBIPHUMH.

OOroBopeHHsi OTPUMAaHHUX pe3yabTaTiB. BigoMo, 1m0 eleKTpoMarHiTHe
BUIIPOMIHIOBAHHS 3[aTHE SIK TaJIbMyBaTH, TaK 1 AaKTHBYBAaTH POCTOBI IPOLECH Y
KOpEHIB 1 maroHiB pociauH. Ilpu 1boMy  pICT-IHTIOYIOUOI  CKJIAJ0BOIO
€JICKTPOMAarHiTHOTO CrekTpa € OyiakuTHI npomeHi [3, 20], Y®-A BunpomiHIOBaHHS,
nanexi-uepBoHi mpomeni [9, 35] 1 OmwkHe 1HQpauepBOHE BUMNPOMIHIOBaHHA [15].
Toni sx ganexe iHdpadepBoHe (TEMIOBE) BUIPOMIHIOBAHHS [26, 29] 31aTHE, B Mexax
TEMIIEPATypHOIO ONTUMYMY Uil OpraHi3MiB BIAMOBIAHUX TPYI, CTHUMYJIOBATH
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pocToBi mporiecu y pociauH. ChpsiMOBaHICTH POCTOBOTO €(EKTY pPaiioXBUILOBOTO
BUMPOMIHIOBaHHS — 3aJ€XKUTh BiJ BHUJOBOI MNPUHAICKHOCTI POCIHUH, BIJ
IHTEHCUBHOCTI, TPUBAJIOCTI 1 YAaCTOTHOI'O J1alMa30Hy €JIEKTPOMArHiTHUX XBUJIb, IO
JIOTh HA pociuHu [31].

AHai3 JiTepaTypHUX JaHUX 3a pe3yJibTaTaMu JOCHIIKEHHS CIEKTPIB
BUIIPOMIHIOBAaHHS JIaMIT poO3KaproBaHHs 1 cBiTiaomioguux LED mamn mnoxaszas
BIZIMIHHOCTI MDK IIMMH THUIIAMH JIaMIl SIK Yy CIEKTpax, Tak 1 B IHTEHCHBHOCTI
BUIIPOMIHIOBAHHS MO OKPEMHX JIIHISIX CIEKTpa. 30Kkpema, OyJio BCTaHOBJIEHO, IIO
JaMIIA ~ POIKAPIOBAHHSA [AIOTh HAJAMIPHE BHUIPOMIHIOBAHHS B YEPBOHIA Ta
iH(padepBOHii (TEIJIOBII) 00IACTIX CHEKTPa, 10 € HECTIPUATIUBUM (PAKTOPOM ISt
pobOoTu 30poBOTO aHamizaTopa JoauHu [7]. KpiM Toro, mammnu pozKaproBaHHS B
mpoiieci poOOTH OCBITIIOBAILHUX TMPUCTPOIB BUIIPOMIHIOIOTh HH3bKOYACTOTHI
enexTpoMarHiTHi xBuii (3 ['m — 3 k['11), TpuBaIuii BIUIUB AKUX HA OPTaHI3M JIFOJHHH
TAKOX MOK€ CTAHOBHUTH 3arpo3y IJid 30poB's [6].

LED namnu  XxapakTepu3ylOTbCid  HAJAMIPHUM  BUIPOMIHIOBaHHSIM B
KOPOTKOXBHJIbOBIM ONaKkWTHIA 00JacTl cHekTpa. bijgbmi TOro, mpu HECyMIIIHHOCTI
BUPOOHMKIB CBITJIOIOJHUX JIaMIl, HA pUHOK MOXYTh notpamista LED mamnu, siki
JAal0Th HAaAMIpHE BUIIPOMIHIOBAHHS B YJIbTpadioseToBi 1 paJloXBUIbOBIM YaCTHHAX
€JIEeKTPOMArHITHOTO cHekrpa. Tak, JiTepaTypHi JaHl CBiA4aTh Mpo Te, WIO
BUIPOMIHIOBaHHS BiJ cBiTNIOAIoAHUX Jiamn (LED namim) BKkiItoYa€e He TIIbKU CBITJIOBY
CKJIQZIOBY, a ¥ 3HA4YHUM PIBEHb EJIEKTPOMArHITHOTO pPaJlOXBWJIHOBOTO IIyMy B
niarma3zoni gactoT 30 — 300 MI'n, sxuii renepyerbess LED nmammamu B mporeci ix
pobotu. lle mnoOiuyHEe paaiOXBUILOBE BHUIIPOMIHIOBAHHS HE € Pe3yJbTaTOM
reHEpyBaHHsI CBITJIA JIAMIIaMH JIAaHOTO THITY, a MOB'A3aHe 3 MEXaHI3MaMH, 3a][ITHUMHU
B iXx poOoTi. MixHapoaHi HOpPMAaTUBH OOYMOBIIOIOTH JOMYCTUMHI PIBEHb
PaIlOXBUILOBOI'O BUIIPOMIHIOBAHHS Bij CBITJIONIOAHUX jamIl. OJIHAK, 111 HOpPMAaTUBH,
AK TPaBUIO, HOCATh PEKOMEHIAIIMHUN XapakTep. BCTaHOBIEHHS 3aXUCHUX BIJ
PaZlOXBUJIOBOTO BHUIIPOMIHIOBaHHS €KpaHiB Ha noOyTtoBl LED namnu 3HayHO
miABUIIYE X COOIBAapTICTh 1 € HE BUTIAHUM JUIsi BUPOOHUKIB. TakuM YHHOM, HE
BUKIIIOUAETHCSI  MOXJIMBICTH momagaHnHs Ha puHakd LED  jamm  piBeHb
PanioXBIIIBOBOTO BUIPOMIHIOBAHHS BiJ SIKUX TEPEBHUIIYE TITI€HIYHO AOMYCTUMI
HOPMAaTHUBH 1 MOXKE€ CTAaHOBUTHU HEOE3MEKy i 30pOB's criokuBadvis [17].

OCKiTbKM ~ IHTEHCUBHICTh  TEIJIOBOTO  BHUIPOMIHIOBAaHHS €  OJHUM 3
HaBaXIMBIMUX (PAKTOPIB, SKI BH3HAYAIOTH CIPSMOBAHICTH POCTOBHUX MPOLECIB Y
pociuH [20, 34], Hamu OyJu TIpOBEJIEHI BUMIPIOBAHHS TEeMIEpaTypu TMOBEPXHI ITiJT
namriioro pozxaproBanHs 1 LED nmamnoro. Ha Bigcrani 27 cM Bij jJaMil — pi3HUILS B
temnepatypi ckiana +1,5°C (+23°C nna namnu pozxaproBanus 1 +21,5°C nna LED
namm). OpHak, BXKE HaA BiJICTaHI 85 CM BijJ JIaMn Temreparypa IMOBEpxHI Oyra
OJTHAKOBOIO Tij JammamMu o0ox TumiB 1 craHoBwia +21,5°C. B pesynbrari
IPOBECHUX JOCIIIKEHb HaMHu Oyj10 BUOpaHO BiJICTaHb BiJ Jiamn 10 Yamiok [letpi 3
IPOPOCTAIOYMM HACIHHSM STUYMEHIO — 85 CM, K TaKy, 110 3HIMAE TEIJIOB1 BIAMIHHOCTI
B e(peKTi BUIIPOMIHIOBAHHS BiJl JJaMIT 000X THITIB.

Pesynbratu nmpoBeneHoro Hamu 010TeCTyBaHHS MOKa3ajH, 1[0 HA BicTaHi 85 cm
Bl JaMI — BUIPOMIHIOBAaHHS 1 BiJ JlamMmu po3xkapioBaHHs, i Bim LED mammm
raJibMyBaJI0 PICT KOPEHIB 1 EMIKOTWIIB MPOPOCTKIB SUYMEHIO B TOPIBHSHHI 3
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TEMHOBHUM KOHTpoJsieM. [Ipu 11bOMy CTaTHCTUYHO AOCTOBIPHI BIAMIHHOCTI MIX piCT-
1HTOYIOYMM BIUIMBOM JIaMIT PI3HOTO TUIY HaMH OyJIM BUSIBJCHI TIJIBKM B BaplaHTI
€KCIO3HIIi1 MPOPOCTKIB 0€3 CKISTHUX KPUIIOK Ha yanikax [leTpi.

BusiBiieni npu ekcrno3uiiii 0€3 CKJISHUX KPUIIOK dYamiok Ilerpi BiAMIHHOCTI B
picT-iHrioyrouoMy edekti jamnu poskaproBaHHs 1 LED namMmu Ha poO3BUTOK
EMIKOTHIIB MPOPOCTKIB SYMEHIO MOXYTh OyTH MOB's3aHl SIK 3 BIJMIHHOCTSIMH B
CIIEKTpaxX BUIIPOMIHIOBAHHS JBOX THIIIB JIaMII, TaK 1 3 PI3HUIEIO B 1HTEHCHUBHOCTI
BUITPOMIHIOBAHHS 3a MEBHUMH JIIHIIMU CHEKTPY.

BiacyTHICTh CTaTUCTHYHO JOCTOBIPHHMX BIJMIHHOCTEH MIXK PICT-IHTIOyHOYHM
BIUTMBOM JIaMI PI3HOTO THUIy TPU BHUPOIIYBAHHI TMPOPOCTKIB TiJ[ CKISHUMH
Kpumikamu 4damok [lerpi cBiguuTh mpo TE, MO CKJIO CHUJIBHINIE TPUTHIYYE
MIPOXO/KEHHS PETYJISTOPHOTO BurpomiHioBaHHs Big LED nmammu 10 mpopocTKiB B
MOPIBHSHHI 3 BHUIPOMIHIOBAHHSM BiJ JIAMIIM PO3KAPIOBaHHS, 110, B TMIJICYMKY,
HIBEJIIOE PI3HMII0 B POCTOBIM BIANOBIJI MPOPOCTKIB SIYMEHIO Ha BUIIPOMIHIOBAHHS
000X THIIIB JIAMII.

Bigomo, 1o CKJI0 YacTKOBO MEPEIIKOKAE MPOXOKEHHIO BCIX IPOMEHIB
€JIEKTPOMATHITHOTO CIIEKTPa, MPOTE HAHOUIBIIO MIpOIO TrajJbMY€ETHCS MTPOXOIKEHHS
KOpOTKNX Y®-A 1 OJakUTHUX TPOMEHIB, a TaKOX - JOBroro iHQpayepBOHOrO 1
PaIiOXBUILOBOI'O BUMIPOMIHIOBAaHHA. 30KpeMa, JA0CIIKEHHs, mpoBeaeHi T.M.Paris 3
koneramu (2017) [25] nokazanu, 110 yepe3 CKISIHY KpHILIKY yaku [leTpi npoxoauTs
95% BUAMMOTO CHEKTPY BUIIPOMIHIOBAHHS, TOJI K MPOXOJKEHHS OLIBIIT KOPOTKUX
Y®-A npomeniB (goxuHa xBuii 315-400 HM) - NMOMITHO 3HI)KEHE: TUIBKH B
nociimxeHomy iHTepBaii 350—400 HM BiIOyBa€ETHCS 3HIXKEHHS PIBHS yibTpadioneTy
A, KUl TPOXOJIUTh Kpi3b CKIIO, 3 95% (mpu moxkuHi xBuii 400 HM) 10 68% (Tpu
noBXkuHI XBHI 350 HM).

VY crarti MaiiopoBa B.A. (2018) [1] BkazyeTbcd, 1mo 6e30apBHE CKIIO A00pe
MIPOITYCKA€E BCE COHSYHE BHUIPOMIHIOBAHHS, KPIM camMoOi KOPOTKOXBUIHLOBOT YaCTHHHU
ynbTpadioneroBux npomeHiB (YP-B); mist OMMKHBOTO TETUIOBOTO 1H(PPAUYEpPBOHOTO
BUNPOMIHIOBAHHS 3 JOBKHHOIO XBWJIb OLIbINE 2 MKM — TIPOITYCKaHHS CKJIa PI3KO
3MEHIIY€ETHCS, a IS XBHJIb JOBIIUX, HDK 4 MKM — 0e30apBHE CKIIO € aOCOIIOTHO
HEnmpo3opuM. TakuM YMHOM, 3BUYAMHE CKJIO € YaCTKOBO MPOHUKHUM JJIsi JOBIOTO
ynbtpadionery (Y®P-A), OmmkHbOTO 1H(pPAYEpPBOHOTO BI/IHpOMlHIOBaHH}I 1
MPAKTUYHO HETIPOHUKHUM JIJIS 1aJIEKOTO 1H(PpayepBOHOTO BUMPOMiHIOBaHHS [1].

Cepen 10BrOXBHJIBOBOTO €JIEKTPOMArHITHOIO BUIIPOMIHIOBAHHSA, KPIM OJMKHIX
1H(payepBOHUX MPOMEHIB, CKJIO MOXE TaK0X YaCTKOBO IMPOMYCKATH ACSIKI THUIIU
pagioxBuib. Tak, BIKOHHE CKJIO TOBHUIMHOKO 3 MM 31atHe Ha 1-3 ab mornuHaTu
PaJlOXBUJIbOBE BUIIPOMIHIOBAHHS CAaHTUMETPOBOIO, ajieé - HE METPOBOIrO J1ana3oHy
[2].

[TpunaaoBi AOCTIKEHHS, TPOBE/ICHI HAMHM, TTOKA3aIu 3HWKEHHSI IHTEHCUBHOCTI
OCBITJIGHOCTI BiJl JIaMIl 000X THUIIIB IPU MPOXOKEHHI CBITIIA Yepe3 CKISIHY KPHUIIKY
yamku [letpi. OCKiIbKM piBEHb OCBITJIEHOCTI BiJ JAMIIH PO3XKAPIOBAHHS 0 1 MICII
IPOXO/DKEHHS NPOMEHIB uepe3 CKISIHY Kpuluky damku Iletpi OyB 3HayHO
IHTEHCUBHIIINUM, HDX I BunpomiHtoBaHHs Big LED nmammu, mMu npumycTuim, 1o
MPUYMHOIO OJHAKOBOTO pICT-IHTIOyI04oro e(exTy BiJ BUIIPOMIHIOBaHHS JaMIIH
pozxaproBanHs 1 LED namnu € BifCikaHHS CKJIOM KpHIIOK damiok [leTpi 6iomoriuyHo
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3HaYUMOi YaCTUHU E€JIEKTPOMArHiTHOTO CHEeKTpa BUMpoMiHoBaHHA Bia LED mammu.
Takum O10JIOTIYHO 3HAYMMHUM PETYJISTOPHUM BHUIIPOMIHIOBAHHSIM MOXYTh OYTH
OJIakUTHI TIpoMeHi, yabTpadioneT-A, a Takox (B JCIKUX BHUIIAJIKaX) PaJiOXBHIbOBE
BUIPOMIHIOBaHHS, PIBHI SKHX, 3TIAHO 3 JIITEpaTypHUMH naHumu, s LED mamn
MEPEeBULIYIOTh Takl A JaMmI po3xkaptoBaHHs. Bimomo, mo ckio yamok Ilerpi
3HAYHO TMIOTJIMHAE€ KOPOTKI €JIEKTPOMArHiTHI mpoMeHl (OJaKuTHI MpOMeEHl 1
ynbTpadioner-A), a TakoXK - PaaiOXBUJII CAHTUMETPOBOTO aianazony. OnHak, s
TOYHOT BIAMOBIJI HA MUTAHHS, SIKHH TUII PETYIATOPHOTO BUIpoMiHIoBaHHA Bl LED
JaMIT B 3HAYHIA Mipl BIACIKA€ThCSA CKJIOM damok Ilerpi, HeoOXigHE MHPOBEACHHS
BUMIPIOBAaHb 3 BUKOPUCTAHHSIM MPUJIAIIB 3 BUCOKUM PIBHEM PO3IUIHHOI 3/1aTHOCTI,
a00 TOCTaHOBKA EKCIIEPUMEHTIB IO O10TECTYBAaHHIO, fKI JIO3BOJIATH PO3AUIUTU
poctoBi  edextu  ynapTpadioneToBoro,  OJAKUTHOTO 1  PaiOXBUIBOBOTO
BunpomMiHioBaHHs Big LED mamm.

Cnin Bu3HauMTH, 10 Bxke Ha Biactadl 170 cM Big LED nammm, My He BHSIBUIIM
CTaTUCTUYHO JIOCTOBIPHMX BIJIMIHHOCTEH B POCTOBIM BIAMOBIAI €MIKOTUIIIB
IPOPOCTKIB, TPH BHUPOIIYBAaHHI iX IiJiI CKISSHUMU Kpullkamy damok Iletpi, B
MOPIBHSHHI 3 TEMHOBUM KOHTpoJjeM. OTpumaHi AaHl AO3BOJISIIOTh MPUIYCTUTH, 11O,
MIBU/IIE 3a Bce, CKJIOM 4damok Iletpi B 3Ha4yHId Mipl BIJICIKAETBCS came
KOPOTKOXBUJILOBE BUMpOMiHIOBaHHs Bijg LED nmammu, sike, sk BiJIoMO, 1IHTEHCHUBHIIIIE
PO3CIIOETHCS 3 BIICTAHHIO B MOPIBHSHHI 3 JOBrO-XBHJIBOBUM BUIIPOMIHIOBAHHSM.

HeoOxigHO TakoX BiJ3HAYUTH, IO MPOPOCTKH, EKCIOHOBAHI MiJ CKIISHOIO
KpUIIKOIO Yaok [lerpi, mokazanu 9iTkuil GoTOTpomi3M — sIK Ha BiAcTaH1 85 cM, Tak i
Ha Biactani 170 cm Bigx LED nammu. ®oToTpomi3M pOCHHH 3aIlyCKAa€ThCS
aKTUBYBaHHSM PELENTOPIB — POTOTPOMIHIB, K1 € UYTIUBUMHU JI0 OJaKUTHUX 1 Y D-A
IPOMEHIB; KpIM TOTO, (POTOTPOMIYHA PEaKIiss MOIYJIIOEThCs (DOTOperenTopaMu Ha
OJIaKUTHE CBITJIO — KPIMTOXPOMAaMH, a TaKOXK (poTOperenTopaMu Ha YepBOHE/JATbHE
yepBOHE CBITIO — ¢iToxpomamu [12]. [{iikom MOXKIUBO, 1110 Ha BijcTaHi 170 cMm Bif
LED nammnu piBeHb peryiasiTopHoro OnakutHoro + Y®-A BUIPOMIHIOBAHHS
3HM)KYETBCSL HA CTUIBKH, IO BXKE HE MOXKE 3a0€3MeYUTH CTATUCTUYHO JIOCTOBIPHOTO
OPUTHIYEHHS POCTY EMIKOTUJIIB MPOPOCTKIB SYMEHIO, ajie Ie € JOCTaTHIM IS
dhopMyBaHHS €MIKOTHISIMU (DOTOTPOIMIYHOI peakilii (POCTy eMKOTUJIIB Y HaINpSIMKY
710 JKepesia BUIIPOMIHIOBAHHS ).

BucHoBku. B minomy, oTpuMmaHi HamMu JaHl CBig4aTh MOpoO TE, IO
BUIIPOMIHIOBAaHHS BIiJ JlaMmu po3kaptoBaHHs 1 Big LED namnm Bukinkae
MPUTHIYEHHS] POCTOBUX TMPOIECIB Y MPOPOCTKIB SUMEHIO 1, TAaKUM YHHOM, Ma€
PETYJIATOPHUNA BIUIMB Ha OpraHi3Mm pociauHu. OAHAK, OCKIJIbKU PIBEHb 1HT1OyBaHHS B
excriepumenTax 3 LED namnamu OyB JOCTOBIPHO BHILMM, HIXK B €KCIEPUMEHTaX 3
BUKOPUCTAHHAM JIaMI PO3KAPIOBAHHSA, HaMH OYB 3pOOJICHWN BHUCHOBOK IPO
MOTEHITIHO O1JIBIII BUCOKHI PiBEHb HEOE3MEKH PETYISATOPHOTO BUMPOMIHIOBAHHS Bl
eHepro3z0epiraroyux Jiamrn, B TOPIBHSHHI 3 JIaMIIaMH po3kaproBaHHA. [Ipu npomy
OJIHAK, BAXJIMBO MIJIKPECIUTH, 110 HAJAMIPHE TEIJIOBE BUIIPOMIHIOBAHHS BiJ JIaMIl
pO3KaproBaHHsS Ha poOouYlid BiAcTaHl 27 CM BiJl JaMIId — TaKOX € HECHPHUITIUBUM
(dhaxTopoM 17151 QYHKIIOHYBAHHS 30POBOTO aHAJI3aTOpa JIFOAUHHU.
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Abstract. Energy saving LED bulbs, in comparison with conventional incandescent lamps,
are characterized by excessive emitting in the blue region of the spectrum, which can disrupt the
cells of the retina and affect on the synthesis of melatonin. As a result, it violates daily biological
rhythms of the human body. Wherein, in one batch of products lamps can often differ significantly
in the radiation spectrum. Since short-wave radiation has a growth inhibiting effect on plants,
authors suggest use the germination seed test system for detecting an excessive amount of short-
wave radiation from light-emitting diode lamps.

Research results showed, that at a distance that removes the temperature differences of
radiation from LED lamps and incandescent lamps, and in the absence of radiation shielding by the
glass cover of the Petri dish, there is statistically significant inhibition of growth of epicotyls, but
not roots, barley seedlings (Hordeum vulgare) by radiation from the LED lamp, as compared to the
radiation from the incandescent lamp. Findings allow to recommend use the indicator «average
length of epicotyls of barley seedlings» to detect an excessive amount of short-wave radiation from
LED lamps in compared with incandescent lamps.

Key words: LED bulbs, incandescent lamps, biological effects, barley seedlings, growth test
system.
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HUHDOPMATHUBHBIE [IOKA3ATEJIA BEJIOOPI' OMETPUU
Kovalenko M.M. / Kosanenrxo H.H., Lysiuk D.S. / JIvictox /].C., Kutsiak O.A. | Kyysx A.A.

https://www.scilook.eu/index.php/slif/article/view/slif14-021

VERIFICATION SYSTEM OF TASK SOLUTIONS WITH TELEGRAM API
CUCTEMA BEPU®DIKALII PO3B’S13KIB 347144 3 BUKOPUCTAHHAM TELEGRAM API
Dasyuk A.M. / [lactox A. M., Veres M. M. / Bepec M. M.
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https://www.scilook.eu/index.php/slif/article/view/slif14-028
A METHOD OF CONSTRUCTING MULTIBAND LOGIC ELEMENT
EVEN/ODD ON COMPLEMENTARY MOS TRANSISTORS

METO/] IIOCTPOEHHUA MHOI'OBXOHOBOI'O JIOTUYECKOI' O 3JIEMEHTA

YETHOCTh/HEYETHOCTb HA KOMITJIEMEHTAPHBIX MOIT-TPAH3UCTOPAX
Paulin O.N./ITaynun O.H.

https://www.scilook.eu/index.php/slif/article/view/slif14-029
AUTOMATIZATION PROCESSORS GETTING RESULTS FROM PORTABLE

MEDICAL AND AUXILIARY DEVICES (loT) WITH USE OF IBM WATSON
ABTOMATH3ALIA I[TIPOLIECIB OTPUMAHHA PILIIEHb 3 OFPOFKOIO JJAHUX 3
IIOPTATHUBHUX MEJTUYHUX TA JOIIOMDKHHUX 3ACOKBIB (10T) 3 BUKOPUCTAHHAM
CHUCTEM 1BM WATSON
Haupt O.F. / l'aynm O.®., Riabko R.S. / Ps6ko P.C.

Pa3Butue TpaHCOPTAa U TPAHCIOPTHBIX CHCTEM
Development of transport and transportation systems
Poszsumox mpancnopmy i mpancnopmuux cucmem

https://www.scilook.eu/index.php/slif/article/view/slif14-009
INFLUENCE OF INTERNATIONAL MARITIME CONVENTIONS ON
PROTECTION OF THE MARINE ENVIRONMENT

BJIMAHUE MEX]YHAPOHBIX MOPCKHMX KOHBEHIHH HA ITPOIJECCHI 3AIIJUTHI
MOPCKO¥ CPEJIhI
Zayats S.V. / 3asy C. B., Voloshin A.A. / Borowun A.A.

https://www.scilook.eu/index.php/slif/article/view/slif14-034
THE MAIN MALFUNCTIONS AND FEATURES OF THE PREPARATION OF
HEAVY MACHINERY ON THE EXAMPLE OF THE DUMP TRUCK BELAZ
75131 IN THE FAR NORTH
OCHOBHBIE HEUCIIPABHOCTHU U OCOFEHHOCTH IIOAT OTOBKH TSKEJIOH
TEXHUKHU HA IIPUMEPE KAPBEPHOI'O CAMOCBAJIA BEJIA3 75131 B YCJIOBUHAX
KPAHUHEIO CEBEPA
Toskunin LS. / Tockynun U.C.

APXUTEKTYpPa U CTPOUTENbCTBO
Architecture and construction
Apximexmypa i 6y0ienuymeo

https://www.scilook.eu/index.php/slif/article/view/slif14-005
FEATURES OF CALCULATION OF STEEL-CONCRETE CONSTRUCTIONS

OCOBEHHOCTHU PACYETA CTAJIE)XKEJIE3OSETOHHBIX KOHCTPYKI[UU
Panova A.S. / I[lanosa A.C., Sergeev E.I. / Cepeees E.H.
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Pdusuka u MaTeMaTHKA
Physics and mathematics
Dizuxka i mamemamuxa

https://www.scilook.eu/index.php/slif/article/view/slif14-019

ANALYSIS OF THE ESTIMATES DISTRIBUTION OF THE REGRESSION
MODEL PARAMETERS FOR THE FIELD EMISSION SIGNAL

AHAJIN3 PACIIPEJEJIEHUA OLJEHOK ITAPAMETPOB PET'PECCUOHHOU MOIEJIU
CUTHAJIA ITOJIEBOY DMHUCCUHU

Li A.D. /JIu A.J]., Pakhomova A.A. / Ilaxomosa A.A.

MeauuuHa U 3ApaBoOOXpPaHeHe
Medicine and healthcare
Meouyuna i oxopona 300po8's

https://www.scilook.eu/index.php/slif/article/view/slif14-012

ASSESSMENT OF THE RISK OF CARDIOVASCULAR DISEASES
OL[IHKA PU3UKY BUHUKHEHHA CEPLIEBO-CY/[UHHHUX 3AXBOPIOBAHB
Yakovenko V.G. / Axosenxo B.I"., PanchenkoV.V. / Ilanuenko B.B.

buoJsiorus u 3K0J10rUs
Biology and ecology

bionocia ma exonocisn

https://www.scilook.eu/index.php/slif/article/view/slif14-023

THE EXPERIENCE OF DETERMINING THE INFLUENCE OF RADIATION OF
INCANDESCENT LAMPS AND LED LAMPS ON BARLEY SEEDLINGS

HOCBI BUABJIEHHA BIIVINBY BUIIPOMIHIOBAHHA BIJ] JIAMII PO3KAPIOBAHHA 1
CBIT/IONIOAHNUX JIAMIT HA IIPOPOCTKH AYMEHIO

Kundelchuk O.P./Kynoenvuyx O.I1., Kotovskii I.N. / Komoecwvkuii 1.M.
Goncharenko T.L./I'onuapenxo T.JI., Golovko N.Yu. / I'onosxo H.IO.

Ceabckoe, JiecHOE, pbIOHOE U BOJHOE X0351liCTBO
Agriculture, forestry, fishery and water management

Cinbcoke, nicose, pubne ma 600He 20CN00APCMeE0
https://www.scilook.eu/index.php/slif/article/view/slif14-004

STATE AND PROSPECTS OF DEVELOPMENT OF POULTRY FARMING IN
KRASNODAR TERRITORY

COCTOAHHUE U IIEPCIIEKTHUBbBI PA3BUTHA [ITUIIEBO/]CTBA B KPACHOJAPCKOM
KPAE

Shevchenko A.N. / Illeguenko A.H.

https://www.scilook.eu/index.php/slif/article/view/slif14-033

LAND COVER CHANGE IN RIVER DELTAS OF THE BLACK SEA
SOUTHERN COAST

H3MEHEHUE 3EMEJIBHOI'O [I0OKPOBA B JIEJIBTAX PEK IOKHOI'O IIOBEPEKBA
YEPHOI'O MOPA

Starodubtsev V.M. / Cmapooy6yes B.M.
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HayuHnoe u3anue

MedicOyHapoOHblll nepuoouyecKull peyeH3upyemblii Hay4Hblll HCYPHAL

HAYYHBIH B3IJISII B BY1YIIIEE

Buvinyck 14
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Bxomut B MeXIyHapOHBIE HAYKOMETPHUYECKHE 0a3bl (BRICOKHI MMITAaKT(HAKTOP):
PUHIIL, INDEXCOPERNICUS (ICI 88.47)
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