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YkpanHa
Tecros bopuc BH](T(]);pQBHq, JIOKTOP GHOJIOIMYECKHX HaYK, npoq)ccc%), Poccus
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®denopuiinH JIMuTpo
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Kpyrnos Banepuit MuxalinoBuy, TOKTOp TEXHUYECKUX HayK, mpodeccop, Poccust
Kynepun Mapar KpbikGaesuu, JOKTOp TeXHHHECKUMX HayK, npodeccop, Kazaxcran
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Jlomoteko Jlennc BukTopoBud, TOKTOp TEXHUYECKHUX HayK, pogeccop, YKpanHa
Maxkaposa Mpruna BuktopoBHa, TOKTOp TeXHMYECKHX HaYK, mpodeccop, Poccus
Mopo3sosa Tatbsina FOpbeBHa, TOKTOp TEXHHYECKHX HayK, podeccop, Poccust
IaBnenko Anatonuit MuxainoBuy, JOKTOp TEXHUUECKUX HAYK, npo(Eeccop,
Ykpauna

Iapynaxsis Baars OMuibeBuy, JOKTOp TEXHUYECKUX HAYK, podeccop, YKpauHa
Hauypun 'epman BacuibeBuy, J0KTOp TEXHHUECKUX HAYK, podeccop, Pocens
Hepmun Bnaﬂnmnﬁtbenopoan, JIOKTOp TeXHHYECKHX HayK, nmpodeccop, Poccus
IuranoB Muxaun HukonaeBnd, JOKTOp TEXHHYECKHX HayK, mpodeccop, Poccust
Tonskos Aupapeit [1aBnoBnd, TOKTOp TEXHUYECKHUX HAYK, np()(geccop, KpauHa
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KpauHa
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EneszoBia M Jlani6op, 1OKTOp iCTOPUYHKX HAyK, foueHT, Cepbis

Bizup Bagum AHatoniiioBny, ZOKTOp MEANYHUX HAYK, npodecop, Ykpaina
Oeanina Jlrogmuna MukonaiBHa, JOKTOp MEINYHHX HayK, nmpodecop, Pocis
Opios Mukona Muxaiinosud, JOKTOp HayK 3 I€pKaBHOT'O yIPaBIiHHA, JOLEHT,
VYkpaina

Benuuxo Crenan [letpoBuy, TOKTOp mefarorivyHux Hayk, npodecop, Yxpaina
I"aBpuienko Haranis MukonaiBHa, TOKTOp MEAaroriyHuX Hayk, JOIEHT, Pocis
I'unes 'enHaniit AHApilOBHY, TOKTOP MearorivHuX Hayk, npodecop, Pocis
JlopodeeB Anjpiit BikTopoBrd, TOKTOp ITe/IaroriyHnX HayK, 1OLEHT, Pocis
Kaprioa Harauist KocTsiHTHHIBHA, JJOKTOP NMEAAroriyHuX Hayk, npodecop, Pocis
Mimrenina TersHa MuxaiiniBHa, JJOKTOp MeIaroriyHux Hayk, npogecop, Ykpaina
MukonaeBa Amuta JIMUTpiBHA, JOKTOP MearorivHux Hayk, npodecop, Pocis
Pacrpurina Anna MukonaiBHa, JOKTOp NearorivHux Hayk, npodecop, Ykpaina
Cunoposnu Mapuna MuxaiiiniBHa, JOKTOp negarorivHux Hayk, npodecop,
Vkpaina

CmupHOB €BreH IBaHOBHY, TOKTOP MeJarorivyHux Hayk, npogecop, Pocis
®atnxosa AneBrrHa JICOHTIiBHA, JJOKTOP MEAArOriYHUX HAyK, JOLEHT, Pocist
®denoroa [Nannna OnexcanapiBHa, JOKTOP NEAaroriyHUX Hayk, npodecop, Pocis
Xonakosa Hina [TaBniBHa, JOKTOp MeJarorivyHux Hayk, I0LeHT, Pocis
Yurupusrceka Hatanis B'siuecnaBiBHa, TOKTOp MeJarorivHux Hayk, mpodecop,
Pocist

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

Cupora Haym MuxaiinoBuy, JOKTOp MOJTITONOTYHUX HayK, npodecop, Pocis
Xpe6ina CeiTnana BonoanmupiBHa, JOKTOP ICHXOJIOTIYHUX HAYK, mpodecop,
Pocist

Bosxerosa Paica AHaroiniiBHa, JOKTOp CUIbCHKOrOCIIOAAPCHKUX HAYK, Tpodecop,
Vkpaina

Jenncos Cepriit OnekcanapoBHY, JOKTOP CLIbCHKOTOCTIOAAPCHKUX HAYK,
npocdecop, Pocis

JKosronor Omnera IropiBHa, TOKTOp CiIbCHKOTOCIOAAPCHKUX HAYK, , YKpaiHa
Koctenko Bacuib IBaHOBHY, JIOKTOP CLTBCBKOIOCIIOAAPCHKHX HAYK, Mpodecop,
Vkpaina

Koraspo Bosogumup BaguciaBoBnd, JOKTOpP CUTBCHKOIOCIIOAAPCHKHUX HAYK,
npocdecop, Pocis

Mopo3os Onexkciit BoinogumMupoBud, JOKTOP CLTbCBKOTOCIIOaPCHKUX HAYK,
npodecop, Ykpaina

TMaTnka Mukosa BoinoanMupoBHY, JOKTOP CilTbCHKOTOCIIONAPCHKUX HAYK,
npodecop, Ykpaina

PeGe3oB Makcum BoprcoBid, JOKTOP CilIbCHKOTOCIIONAPCHKUX HAYK, IIpodecop,
Pocis

Tapapiko FOpiit OnexcanapoBuY, JOKTOP CiIbCHKOTOCTIOAAPCHKUX HAYK,
npocdecop, Ykpaina

MaubiieBa AHHa BacuiriBHa, JOKTOp COLIOJIOTIYHNX HAYK, HOLEHT, Pocis
Crerniit Bacuns MukonaioBid, JOKTOp COIiONOTIYHNX HayK, podecop, Pocis
Tapacenko Jlapuca BikTopiBHa, TOKTOp cOIioNOrigHNX Hayk, podecop, Pocis
ABepuenko Bonoanmup IBaHoBHY, TOKTOp TeXHIYHUX Hayk, npodecop, Pocis
AnToHOB Banepiit MukoaiioBuy, TOKTOp TEXHIYHUX HayK, npodecop, Ykpaina
Buxos [Opiit OnexcanapoBuy, TOKTOP TEXHIYHUX HayK, npodecop, Pocis
Tonuapyk Cepriit MupoHOBHY, TOKTOp TeXHIYHHX HayK, npodecop, Pocis
3axapos Oirer BonogumupoByd, JOKTOp TEXHIYHHX HAyK, mpodecop, Pocis
Kasnaiina Bonoaumup TumodiiioBud, 10KTOp TEXHIYHUX HAyK, mpodecop, Pocis
Kanitanis Bacunb [TaBnoBuy, 1oKTOp TeXHIYHUX HayK, npodecop, Ykpaina
Kupunosa Onena BikropiBHa, JOKTOp TEXHIYHUX HAyK, JOLEHT, YKpaiHa
Koganenko Ilerpo IBaHOBHY, TOKTOp TeXHIYHUX HaYK, podecop, Ykpaina
Koneit Bornan BonoxumupoByd, 10KTOp TeXHIYHUX HayK, Ipodecop, Ykpaina
Kocenko Hanis ®enopiBHa, TOKTOp TEXHIYHUX HAyK, JOLEHT, Pocis

Kpyrnos Banepiii Muxaiiioud, J0OKTOp TeXHI4HUX HayK, podecop, Pocis
Kynepin Mapat Kpuk6aesiy, 10kTop TeXHI4HHX Hayk, npodecop, Kazaxcran
Jle6enes Anaromiit TumodiioBuY, TOKTOpP TeXHIYHUX HayK, mpodecop, Pocis
Jlomoteko Jlennc BikTopoBud, TOKTOp TEXHIYHUX HAyK, npodecop, Ykpaina
Makaposa IpuHa BikTopiBHa, JOKTOp TeXHIYHHX HayK, mpodecop, Pocis
Mopososa Tersna IOpiisHa, nokTop TexHIMHNX Hayk, npopecop, Pocis
TTaBneHko Anatouniii MuxailloBHY, JOKTOP TEXHIYHHX HaYK, podecop, YKpaina
INapynaxsin Baara EMinboBu4, JOKTOp TeXHIYHMX HayK, npodecop, Ykpaina
[Mauypin I'epman BacunboBudy, 10KTOp TEXHIYHUX HaykK, npodecop, Pocis

akuivina Paaga

Tepumn Bonogumup denopoBud, TOKTOp TEXHIYHUX HayK, npodecop, Pocis
IliranoB Muxaitno MukosaiioBu4, JOKTOp TEXHIYHUX HAYK, npodecop, Pocis
TonskoB Auppiii [TaBnoBud, 1OKTOp TEXHIYHUX HayK, mpodecop, Ykpaina
TTonos Bikrop CepriifoBuu, JOKTOp TeXHIYHUX HayK, mpodecop, Pocis
Pokouinckiit AHaToxiit MuKoNaiioBHY, TOKTOP TEXHIYHUX HayK, Tpodecop,
Yxpaina

Pomanienko Muxaiino IBaHOBHY, TOKTOP TEXHIYHUX HAYK, podecop, Ykpaina
Cemennos ['eopriit Hukudoposud, 10KkTop TeXHIYHUX HAYK, npodecop, Ykpaina
Cyxenko [Opiii ['puroposud, 10KTOp TeXHIYHUX HayK, npodecop, Ykpaina
VYerenko Cepriit AHaTONIHOBHY, TOKTOP TEXHIYHUX HAYK, JOLEHT, YKpaiHa
Xab6i6ymnin Pudar 'abmxymxakoBud, TOKTOp TeXHIYHNX HayK, Tpodecop, Pocis
Yepsonnii IBan PenopoBud, TOKTOP TEXHIUHKUX HaYK, npodecop, YKpaina
laiixo-laiikoBckiit Onexkcanap I'eHHaniiioBU4, JOKTOP TEXHIYHUX HAYK,
npodecop, Ykpaina

Llep6ans Irop BacunboBud, 10KTOp TEXHIYHUX HAYK, JOLEHT, Pocis

Bynryesa Inna BonoaumupisHa, TOKTOp (hapMaIleBTHYHKX HayK, podecop,
Ykpaina

Bonox JImutpo CrenanoBud, TOKTOp (hapMalieBTHUHHX HayK, mpodecop, Ykpaina
T'eopriescekuii I'ennaniit Bikropouy, JOKTOp (hapManeBTUYHUX HAYK, CTAPLIN
HayKOBHil CiBpOOITHUK, YKpaiHa

T'ynzenko Onexcanap IlaBinoud, 1okTOp (hapManeBTHYHUX HAYK, podecop,
Ykpaina

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

Ilanosanos Banepiit Bonoaumuposud, JoKTop hapManeBTHYHUX HAYK,
npodecop, Ykpaina

[lanoBanoa Biktopis OnekciiBHa, 10KTOp (hapManieBTHUHUX HAYK, Ipodecop,
Yxpaina

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

Konpnparos [imutpo B'sueciaBoBud, 10kTop (i3sHKo-MaTeMaTHYHUX HAYK, JOLEHT,
Pocis

Jlsanbkina ["anuna Bopuciha, 1okTop (isuKo-MaTeMaTHYHUX HayK, Ipodecop,
Pocis

ManaxoB A B, 1okTop (i3nko-MaTeMaTHYHUX HayK, podecop, Ykpaina
Bopoxo6itoBa Onexcanjpa AHaToNiBHA, JOKTOP (ilIONOrTYHAX HAyK, podecop,
Pocis

JIutkina Jlapuca Bonoaumupisha, nokrop ¢inonoriyHux Hayk, goueHt, Pocis
Ilonoga Taicis 'eopriiBua, nokrop ¢inonoridHux Hayk, npodecop, Pocis
Kosanenko Onena MuxaitiniBHa, 10kTop dinocodcbkux Hayk, npodecop, Pocis
JInnny Tamapa IBaHiBHa, TOKTOpP (inocodcbKUX HAYK, TOLEHT, Pocis
Maiinantox Ipuna 3iHoBiiBHa, 1OKTOp (iIOCODCHKUX HAayK, TOLEHT, YKpaiHa
CaetnoB Bikrop Onexcanaposuy, 10oktop dinocopebkux Hayk, npodecop, Pocis
Croriery A B, noxrop ¢inocodcpkux Hayk, JOLEHT, YKpaiHa

Anrpanuesa Hanis MuxaitniBHa, 10KTOp XIMIYHHX HayK, npodecop, Ykpaina
baxxeB Pumy YamaioBHa, JOKTOp XiMIYHHUX Hayk, mpodecop, Pocis

T'pusony6 Onekcanap IBaHoBHY, JOKTOp XiMIYHHX HayK, npodecop, Ykpaina
Epmaram6er Bonar TosneyxaHoBi4, JOKTOp XiMiuHHX HayK, npodecop, Kazaxcran
Makcin Bikrop IBaHOBHY, 10KTOp XiMiuHHX HayK, mpodecop, Ykpaina
Anrenosa [lons 'eopriesa, JOKTOp eKOHOMIYHUMX HayK, npodecop, boirapis
Besnenexunx Tersina [BaHiBHa, JOKTOp €KOHOMIYHHX HAyK, npodecop, Pocist
Bypna Onexciii I'puropoBud, J1OKTOp €KOHOMIYHHX Hayk, npodecop, Pocis
T'panoBceka Jlroamuna MukonaiBHa, JOKTOp €KOHOMIYHHX Hayk, npodecop,
VYkpaina

Jlopoxina Onena OpiiBHa, TOKTOp EKOHOMIYHUX HAYK, AOLEHT, Pocis

Kiumosa Hataunis BonoaumupiBHa, JOKTOp eKOHOMIYHHX HayK, npodecop, Pocis
Kounnes Opiit IOpiitoBuy, TOKTOp €KOHOMIUHUX HAYK, AOLEHT, Pocis

Kypwman Iletpo HOpiiioBuy, 1OKTOp €KOHOMIUHHX HayK, mpodecop, YkpaiHa
Jlankina Inna OnexcanjpiBHa, TOKTOp EKOHOMIUHHUX HayK, podecop, Ykpaina
Menbhuk Onena OnekciiBHa, JOKTOP eKOHOMIYHUX HayK, IOLEHT, YKpaiHa
MinsieBa Jlapuca I'puropiBHa, JOKTOp eKOHOMIYHUX HayK, npodecop, Pocis
IMTaxomoBa Onena AHaToIiiBHA, TOKTOP EKOHOMIYHHX HAYK, JOLEHT, Pocis
PesnikoB Auzpiit BaneHTHHOBHY, TOKTOP €KOHOMIYHHX HAYK, JOLEHT, Pocis
CagenbeBa Hemni OnexcanapiBHa, JOKTOp €KOHOMIYHHX HayK, mpodecop, Pocis
Cokonosa Hanist ['enHaziiBHa, TOKTOp eKOHOMIYHHX HAayK, TOLEHT, Pocist
CrpenbrioBa Onena JIMUTpiBHA, TOKTOP EKOHOMIYHHX HayK, TOLEHT, Pocis
Baruprapeesa Binaguciasa CraniciiaBoBoHa, JOKTOP IOPHANYHHUX HAYK, , YKpaiHa
Terpman Anaroniii [TaBnoBuy, JOKTOpP IOPHIMYHUX HAYK, Tpodecop, YKpaina
Kadapcpkuii Bonoanmup IBaHoBHY, JOKTOpP IOPHIMYHUX HAYK, TIpodecop,
Ykpaina

Kupuuenko Onexcanap AHaToONiHOBHY, TOKTOP IOPUIHYHUX HAYK, Ipodecop,
Ykpaina

Crenenko Basepiii €ppemMoBHY, JOKTOP IOPHANYHHX HAYK, AOLEHT, Pocis
TonkoB €Brex €BreHOBHY, T0KTOP IOPUIMYHUX HAYK, podecop, Pocis
leniteko Banepiii IOpiiioBuy, 10KTOp IOpUIMYHUX HAyK, TIpodecop, Ykpaina
Inmka Poman boraanoBud, JOKTOp IOPUIMYHUX HAayK, Ipodecop, Ykpaina
SIpoBenko Bacunbs BacunboBud, TOKTOp IOpHANYHHEX HaYK, mpodecop, Pocis
Kanrapogiu O JI , kaHauaaT MUCTEIITBO3HABCTBA, , YKpaiHa

Bounripesa anuna [TaBiiBHa, KaHIWAAT ICTOPHYHUX HAYK, TOLEHT, Pocis
ToxkapeBa Hatanis ['ennaniiBHa, KaHAUIaT MEIUYHUX HAyK, JOLEHT, Pocis
JlemunoBa B I' , kananaat negarorivHux Hayk, AOLEHT, YKpaiHa

Morunescbka I M, KaHAMIAT MEarorivHux Hayk, npogecop, Ykpaina
Jle6enesa Jlapuca OnekcanpiBHa, KaHINAT NICUXONOTTYHAX HAYK, TONEHT, Pocis
MlanoBanos Banentun BanepilioBuy, kanauaat GpapManeBTHIHUX HayK, JOLCHT,
Ykpaina

Croriery B I' , kanauaat ¢inoaoriyHux HayK, JOLEHT, YKpaiHa

3y6koB Pycan Ceprilfond, OKTOp CKOHOMIMHUX HAyK, JOUCHT, YKpaina
Ton6atos Anzpiit Bonogumuposn4, KauauAaT TEXHITHAX HayK, TOUEHT, YKpaina
Illaparos Bacuinb AuapiiioBud, JOKTOp XiMi4HHX HayK, AoLeHT, MoigoBa
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Bukharina Irina Leonidovna, Doctor of Bio ogl_ca nces, Professor, Russia
Sreb_neva Nadezhda Nikolayevna, Doctor of Biological Sciences, Professor,

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 . K

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 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 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
gotlyarov Vladimir Vladislavovich, doctor of agricultural sciences, Professor,
ussia
b/llgro_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 Ania 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 ~  ~_ 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
ghab_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
Eﬂ(lbayev 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
\dﬁlokh 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
Eﬂ(appvalov 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 X i .
Lyal'kina Galina Borisovna, Doctor of Physical and Mathematical Sciences,
Professor, Russia . . .
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\P/a Georg|¥1evna, doctor of phllolqlgy, Professor, Russia
gova_lenko elena Mikhaylovna, doctor of philosophical science, Professor,
ussia
IF_zipic_h Tamara Ivanovna, doctor of philosophical science, assistant professor,
ussia
ICJ/II?yc_ianyuk Irina Zinoviyevna, doctor of philosophical science, assistant professor,
faine
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 i .
Maksin Viktor Ivanovich, Doctor of Chemical Sciences, Professor, Ukraine
Angelova Polya Georgiyeva, Doctor of Economic Sciences, Professor, Bulgaria

Bezdenezhnykh Tat'yana lvanovna, Doctor of Economic Sciences, Professor,

Granovskaya Lyudmila Nikoiayevna, Doctor of Economic Sciences, Professor,

Russia

Russia

Mel'nik Alona Alekseyevna, Doctor of Economic Sciences, assistant professor,

Pakhomova Yelena Anatol'yevna, Doctor of Economic Sciences, assistant
rofessor, Russia

grofessor, Russia

Batyrgareyeva Vladislava Stanislavovona, doctor of law, , Ukraine

Kirichenko Aleksandr Anatol'yevich, doctor of law, Professor, Ukraine

Shepit'ko Val eriéYur‘erI_ch, doctor of law, Professor, Ukraine

Kantarovich YU L, Ph D in History of Arts, , Ukraine,

Tokareva Natal'ya Gennad'yevna, Candidate of Medical Sciences, assistant

Mogilevskaya | M , Candidate of Pedagogical Sciences, Professor, Ukraine
atsenko Oleksandr Volodymyrovych, Candidate of Technical Sciences,
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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, Yexii, bonrapii, Jluteu, [Tonpmi Ta iHIIMX gepkas.

[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.
KypHan minecnpsMoBaHO 3HAHOMHUTH YHWTA4a 3 OPUTIHATBHUMH IOCHIHKEHHSAMH aBTOPIB B PI3HUX 00JACTAX HAYKH,
KpaIIuMu 3pa3kaMi HayKOBOI MyOITiIUCTHKH.
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.

Articles 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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Annomayun. B pabome paccmompenvl OCHOBHbIE NPOSPAMMHO-ANNAPAMHbBIE CUCHEMbL
KoHmpoasi 0ocmyna. Ilpogeden ananuz oCHOBHbIX MoOenel NOCMPOeHUs NPOSPAMMHO-ANNAPAMHOU
cucmemvl KOHmMpoas Oocmyna Ha 60aze paduovacmomuou udeHmuguxayuu. Paccmosnue
CUUMBIBAHUSA, UTU MAKCUMATIbHOE PACCMOAHUE OM CYUUMbIBAMENs, HaA KOMOPOM KAPMa Uiy MemKa
Moxcem Oblmb NPOYUMAHA, 3A6UCUM OM pasmepa anmeHusl. borvwue no pasmepy cuumvieamenu
unu 6onbUUe MEMKU UMeIom, KaK npasuo, 6ovuiee paccmosanue cuumsoléanus. 11osmomy onpocy
AHmMeHH makdice OblI0 YOeleHO 6HUManue 60 8pems pabomvi. Ilposedenuviii 6 xode pabomol
IKCHEepUMEHm NOKA3Al a0eK8amHOCMb  pa3paboOmaHHol MoO0enu KOHMpoas O0oCmynda u
@DYHKYUOHATbHYIO 3A8EPUEHHOCb CUCTIEMDL.

Knrwoueswie cnoea: anmenna, mooens, paououacmomuas uoeHmuguxayus, xapma 0ocmynd,
uoenmuguxayus

Beryniienue.

CucreMbl KOHTPOJIS ¥ YIIPABJICHUS JOCTYIIOM MOJIPa3eoTCsA Ha Ba OOJIBIINX
KJlacca IO CHoco0y YIpaBiICHUS: aBTOHOMHBIM KOHTPOJb JOCTyHa M CETEBOM
KOHTPOJIb JOCTYTa, KPOME TOrO UMEET MECTO COUETaHHE ATHX CIIOCOOOB yIPaBICHHUS.
MHoOrue COBpPEMEHHBIE OpPTraHHU3alUU CTPEMATCS OTPAaHUYUTh NPOHUKHOBEHUE Ha
TEPPUTOPHUIO TOCTOPOHHUX JHL. PelieHneM NaHHOW 3aJayd SIBJISIETCS YCTAHOBKA
CHeUaIbHBIX KOMIUIEKCOB. CHCTEMBbl KOHTPOJISI M YNPABIEHUS JOCTYIOM PEIIAIOT
JBE€ 3a/laud: OrPAaHUYEHUE TMOMaJaHusl IOCTOPOHHUX JIIOJEH Ha TEPPUTOPHUIO
opraHuzalMM, a Takxke yder mnocerureneidl. KoHTposb pmocTyma BKIIOYAeT
porpaMMHOe OO€CleYeHUEe U YCTPOMCTBA, OOECHEYMBAIOLIME CUUTHIBAHUE,
XpaHeHue W nepenauy uHpopmaruu. [Ipoxon udepes mperpakgaromiue ycTpoucTBa
OCYIIECTBJISIETCS C TOMOIIBIO CIEIUATBHBIX UIACHTU(UKATOPOB — OCCKOHTAKTHBIX
WJIM MarHUTHBIX KapT, OpesiokoB, Kiatoued u T.1. Llenpio maHHONM pabOThI SBISETCS
pa3paboTKa MO MPOTrpaMMHO-ANMapaTHON CUCTEMBI KOHTPOJIS JOCTyIa Ha 0ase
PaANOYacTOTHOU UIAECHTU(UKAIUY.

AHam3 00J1aCTH MCCJIEIOBAHUSA M MOCTAHOBKA MPO0JIeMblI

Ha cerogusmnuii 1eHb, OJJHON M3 aKTyaJIbHBIX MPOOJIEM SBIISICTCS TTOCTPOCHHUE
CKVY/l na 6a3ze paaMo4acTOTHON MAEHTU(UKAIMU C XOPOUIEH YMTAaeMOCTbIO KapT
JOCTYTIA.

OcHoBnas 3amaya CKY/I - ynpaBineHrne JOCTYNOM Ha 33JJaHHYIO TEPPUTOPHIO,
BKJIFOYAET TAKXKeE:
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- OrpaHWYEHUE JOCTYNA Ha 33JJaHHYI0 TEPPUTOPHIO;

- uAeHTU(UKAIMS JHIA, UMEIOIIET0 J0CTYH Ha 3aJaHHYI0 TEPPUTOPHIO.

K nonosHUTENbHBIM 337]a4aM OTHOCUTHCS:

- y4€T paboyero BpeMeHH;

- pacuetr 3apaboTHON IIAThl (IIPU HMHTETPALUU C CUCTEMaMH OYyXTaJdTepCKOIo
yu€ra);

- BeJieHUe 0a3bl IepcoHasa / moceTuTeNnen;

- UHTerpamusi C CHCTeMOM 0e30MmacHOCTH (BUICOHAONIONCHUS  WJIH
OMOMETPUYECKUMHU CUCTEMAaMH).

Bce RFID-MeTku nensTcs no cineayromumM Npru3HaKkam:

I1o uCTOYHUKY TUTAHUS:

- aktuBHbIe RFID-MeTKY;

- nmaccuBHble RFID-MeTku;

- mony-naccuBHabie RFID-meTku.

[1o paboueii yactoTe:

- LF -125—134 xI't (ctanmapt ISO/IEC 18000-2:2009);

- HF - 13,56 MI't (crangapt ISO/IEC 18000-3:2010);

- UHF- 860—960 MTI'11 (ctanmapt ISO/IEC 18000-63(C));

[lo maTepuany 00beKTa MAPKUPOBKHU:

- 711 METAINIMYECKUX OOBEKTOB;

- JUIs1 0OOBEKTOB HE COJIEpIKAINX METalLT,

- YHUBEPCAJbHBIE.

I1o ucnonnenuro:

- METKa-HaKJICHKa;

- uarerpupoBanHas RFID-metka (6upka, 3TUKETKA);

- kopriycupoBaHHas RFID-meTtka.

[TaccuBnas  RFID-cucrema (Radio  Frequency Identification) Ttaxke
UCIIOJIb3YETCS U1l ONPEEICHUS] MECTOMOJIOKEHUS TIEPCOHANIA U €r0 MOHUTOPUHTA
[1], Takas 3amaya MOXKET OBITh aKTyajbHa JJisi ONPEACJICHUS OMACHBIX 30H Ha
npennpusTui. B Toxke BpeMsi cucTeMa HH(POPMAIMOHHOTO W TEXHOJOTHYECKOTO
oOecrieueHusl YINpaBJIeHUs IEPCOHAJIOM, OCHOBaHHAas Ha ONpEIEICHHOM Habope
GbyHKIUI, TMOCTETIEHHO YXOAWT B Tponuioe[2]. BHeapeHne HOBBIX 00Ja4HBIX
UHPOPMAIIMOHHBIX ~ TEXHOJOTUH B  YNPaBICHMM IEPCOHAJIOM  CTaHOBHUTCSA
HEO0OXOJAMMBIM, HO caMHU OOJIa4HbIE TEXHOJOTUU CTAHOBSITCS IMPOILE U AOCTyIHEE, U
caMa CHUCTEMa YIpaBIEHUS IMEPCOHAIIOM HMMEET TEHACHIMIO «PACTBOPATHCS» H
CTAHOBUTBHCS BCTPOCHHOW HMH(POPMAIIMOHHON YaCThIO CHUCTEMBI YIpaBIICHUS
opranuzanueit B menom [2]. [Ipexnae yeM NpUHATH pellleHHue, Mo KOTopomy Oynaer
BBICTPaMBaThCSl cUCTeMa 0€30MacHOCTH M KOHTPOJIS JOCTYIA, HEOOXOAMMO MPOBECTU
BCEOOBEMIIIONIYIO OLEHKY pHUCKOB. [[ns 3TOro cocrapisieTcs CIHCOK —BCEX
MO/APa3IeICHUI NPEIPUATUS U ONPENEISIOTCS YPOBHH YIpo3 B KaXXIOM U3 HUX [3].
Jns unrerpanuu cuctembl CKY ]l uHOrna mpuMeHstoT OecrpoBOJHBIE CEHCOPHBIE
cetu (bCC) [3], mpu 3TOM ceTu CTPOSITCS MO OMpeaesIeHHON Moienu coopa 1 oOMeHa
uHdopmaruu  [4], a BcS cucTeMa MOXET ObITh OOBEAMHEHA B €IUHYIO CUCTEMY
«Ymubii nom» [5]. Cucremsr CKVY]l Takke NpPUMEHSIOTCS MJIE MEHEIKMEHTA
OpraHM3alliM, €CIM IPOrpaMMHO-aINapaTHbIE CUCTEMbI KOHTPOJIS IOCTyIa Ha 0ase
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paanovYacTOTHOM HIeHTU(UKAUKU OyAyT MHTETPUPOBAHBI B CUCTEMBI KOHTPOJIMHTA
nepcoHaia [6].

Ha 6a3ze RFID-cuctembr BO3MOXKHO TOCTpouTh U 3D-cucTeMy MOHUTOPHUHTA,
yT0 Noka3aHo B pabote [7]. usa uaterparuu bCC u CKY]l B03MOXXHO NMPUMEHUTH
nut03 Mexay cetbto bCC M NMpOMBIIITIEHHOW CEThIO, TAKOW MOJXO0J PACCMOTPEH B
pabote [8].

B pab6ote [9] npeacTtaBien airoputm kaauOpoBku npuemMHuka RFID-cuctemsr
paanovYacTOTHOM HIACHTHPHUKAIMM Ha 0a3e KOMOMHUPOBAHHOIO MHOTOIOJIOCHOTO
pedrekToMeTpa. AJTOPUTM KaJIMOPOBKM OCHOBAaH Ha IE€PBOHAYAIBHOM OIICHKE
KOMIUIEKCHBIX aMIUIUTY]l MaJarolled W OTPAKEHHOM BOJH C HCHOJb30BAHUEM
CUTHAJIOB TOJIBKO C U3MEPUTEIBHBIX IJIEY CO CJIa00 CBA3BIO.

JUiss  coelMHEHHE  YCTPOMCTB  CCUMTBIBAHUS  BO3MOXHO  IPUMEHUTH
IPOMBIIIICHHYIO ceTh RS-485, kotopas umeer panbHOCTh Oosbire 1 km [10].

Kpome wurreprpannu RFID-cucteM BO3HMAaeT BOIPOC pa3peuieHus KOJUIU3UN
[11]. B pabore [12] wuccnemyroTcsi Takue aBTOMATH3UPOBAHHBIC CHCTEMBI, Kak
mTpux-koxa, RFID-cuctembl u RFID-cuctembl Ha MOBEPXHOCTHBIX aKyCTHUYECKHUX
BOJIHAX MPUMEHUMO K JIOTHCTHKE U OTMEYAEThCS, UYTO MPHU TPAHCIOPTUPOBKHU I'PY30B
CTOMMOCTb OJIHOM paAMOYaCTOTHOW METKM BCErjaa SBISETCS COBEPLICHHO
HE3HAUUTEIBbHOM MO CpPaBHEHUIO CO CTOMMOCTBIO COAEPKMMOIO KOHTeiiHepa. B
uccnenoBannu [13] yrBepxknaetbes, uto RFID-cucrem 3¢ dexktnBHUE IO CpaBHEHHIO
CO LITPUX-KOJUPOBAHUEM.

Axrtusnbie RFID [14] mnpuBiekiM BHUMaHHE HCCIICAOBATENICH 3a MOCIICIHHE
HECKOJIBKO JIET M3-3a MX LIMPOKOro cHekTpa npuMeHeHnid Ha mnpaktuke. CKVY I
00BbEIUSAIOTCS B CETH MPH MOMOIITH MpoMbIiuieHHBIX cetedt [10] wmm BCC [3,15].

B Toxe BpeMsi IOCTaTOYHO yJAEJIEHO BHHMMAHHE 3ajaye BbIOOpa METOJIOB U
CPEICTB CHUCTEMBI KOHTPOJISI M YHPABICHHS JOCTYIIOM, YTO B CBOKO OYEpEnb
NOKAa3bIBAET aKyTAJIbHOCTh 3aJa4d Pa3padOTKU MOJENH NPOrpaMMHO-aIapaTHOM
CUCTEMBbI KOHTPOJIA A0CTyna. Takke CTOUT yJEeIUTh BHUMAHUE aHTEHH CUUTHIBATEIS
TaK KaK PacCTOSIHUE CUUTHIBAHUS, UM MAaKCUMAJIbHOE PACCTOSHHUE OT CUMTHIBATEII,
Ha KOTOPOM KapTa WM METKa MOXET OBbITh IMPOYMTaHa, 3aBUCUT OT pa3mepa
aHTeHHBbI. Takum oOpa3oM OOJbIIME MO pa3Mepy CUUTHIBATENN WA OOJIbIINE METKH
UMEIOT, KaK MPaBUiIo, OOJIbLIEE PACCTOSHNUE CYUTHIBAHUS.

Anaau3 annapatsbix cocraBaswomux CKY/l u paspabdorka annmapaTHoii
4yacTu

RFID cuutbhiBaTeny - 3T0 yCTPOICTBA, MpeIHa3HAYCHHbIE IS OECKOHTAKTHOTO
CUUTBHIBAHUS M 0OPAaOOTKHU JJAHHBIX C Tak Ha3zbiBaeMbIX RFID Metok (puc.1)

CuuthiBaTeNb H3IY4YalOT B MPOCTPAHCTBO BOKPYr Ce€0Sl  PaMOBOJIHBI
ONpeeIeHHOM YacTOThl, KOTOPble NMPUHUMAIOTCA PAJIMOMETKOW. 3a CYEeT SHEpruu
ATUX BOJH B KapTouke (popMuUpyeTcs 3leKTpUuecKass MOIIHOCTh, JIOCTATOYHAs IS
NUTAaHUS BCTPOCHHOI'O YHIMA, KOTOPbIA B OTBET M3Iy4aeT paJUOCUTHAI C
3au(POBAHHBIM B HEM WACHTU(PUKAIIMOHHBIM KOJIOM, MPOIIUTHIM B KapTOUYKE. ITOT
KOJ B CBOIO Oouepe/lb MPUHMMAETCS CUMTHIBATENIEM, AeupyeTcs U mnepeaaercs B
KOMIIBIOTEp WJIM APYroe YCTPOWCTBO. B KauecTBe yCTpOWCTBA, C KOTOPBIM CBS3aH
cuuteiBarenb RFID kapT Moker BeIcTynars, HanpuMep, CUCTEMa KOHTPOJIS JOCTYTIA.
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Puc. 1. Ri'*‘ID C‘II/ITl;IBaTe.JIb 1 RFID meTka

]

CrangapTHbIe YacTOTHI, HA KOTOPHIX padoTtatoT cunuthiBaTenn RFID: HY - 135
k', BY - 13.56 mI';, CBY - 6omee 433 MI'1, 2.45 I'Tq u 5.8 I'T'n. Yacrora BIHSIOT
Ha CKOPOCTh IMEpeJauyd JaHHBIX, JaIbHOCTb CUUTBHIBAHUS WU ONPEIEISIOT TE€ THUIIBI
O0apbepoB, kotopbie MemairoT cBsi3M RFID cuuteiBaTenss u metku. Uem Oosbiie
4acToTa, TEM BBIIIE CKOPOCTh MEepeAaun JaHHBIX U OOJbIIE PACCTOSTHUE CUUTHIBAHMUS,
HO /Uit CBY moBbIIaeTcsl CTENEHb MOMVIOUIEHUS U3JIYyYeHUs! TAKUMU MaTepuaiami,
KaK METaJll WU BOJA.

bonpmmactBo RFID-Metok cocrouT w3 nByx uacreil (puc.2). Ileppas —
unterpanbHas  cxema (MC) gans  xpanenus u oOpaboTku  uHbOpMmaiuw,
MOAYJIUPOBAHMS U AEMOYJIHpoBaHus paauodactotHoro (RF) curnana u HeKOoTOpbIX
npyrux pyHkiuii. Bropas — antenHa ais npuéma U nepeayl CUrHana.

AHTeHHa

IDogi

RFID pousesiies n wm

\M HTerpanbHaa MUKPOCXema

Puc. 2. Crpykrypa RFID meTkn

=

[TaccuBubie Mmetkn YBY u CBY nuanazonoB (860—960 MI'n u 2,4-2,5 ITn)
[IEPENAOT CUTHAJ METOJOM MOAYJIALMU OTPaXEHHOI'O CUTHAA HECYIIEW 4acCTOTHI.
AHTEHHa CUMTBHIBATENS M3JIy4aeT CHUTHAJl HECYIIEW 4YacTOTbl W INPUHUMAET
OTpPaXEHHBIM OT METKH MOAYJIMPOBaHHbIA curHai. [laccuBabpie meTkn BY nuanasona
MEPEJAOT CHUTHAJI METOAOM MOIYJISLUWHA Harpy3ku CHUTHAJIa HECYUIEH YacTOTBHI.
AHTEHHA CUMTBHIBATENS M3JIy4aeT CHUTHAJl HECYIIEW 4YacTOTbl W INPUHUMAET
OTpaKEHHBIM OT METKM MOJYJIUpOBaHHbIN curHal. [TaccuBabie meTkn BY nnanazona
MEpEJA0T CUTHAJI METOIOM MOJYJISILIUM HAarpy3KH CUTHAJIA HECYIIEW YaCTOThI

Hexoropeie RFID-meTkn uMEOT BCTPOCHHBIE CEHCOpBI, Hampumep, s
MOHUTOPHUHIA TEMIIEPATYPbI CKOPOIIOPTAIIUXCS TOBAPOB. J[pyrue TUIIBI CEHCOPOB B
COBOKYIIHOCTH C AaKTHUBHBIMM METKaMH MOTYT MPUMEHATHCA U1 WU3MEPEHUS
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BJIQYKHOCTH, PETUCTPAIIMN TOJYKOB/BUOpAIMK, CBETA, paguallid, TEMIIEPATypbl H
razoB B aTMocdepe.

AxtuBasie RFID-mMeTkn 001a1a10T COOCTBEHHBIM MCTOYHHUKOM IUTAHUS U HE
3aBUCSAT OT SHEPTUM CUYUTHIBATENS, BCJIEACTBUE YErO OHU YWUTAKOTCS HA JAJIbHEM
PACCTOSIHUM, UMEIOT OOJIbIIIME pa3Mephbl U MOTYT OBITh OCHAIIEHBI JOMOJHUTEIBHON
anekTpoHukoi. OJIHaKO, TaKWue METKW HauboJsiee JIOporu, a y Oaraped orpaHuyueHO
BpeMsi pabOTHI.

AKTHBHBIE METKH OOBIYHO WMEIOT TOpa3/o OOJIBIINN paguyC CUYUTHIBAHUS (10
300 M) u 00bEM maMATH, YEeM ITACCHUBHBIC, U CIIOCOOHBI XPaHUTh OONBIIHN 00BEM
nH(pOpMAITUH IS OTIIPABKH MPUEMOIIEPEIATUNKOM.

ITonynmaccuBable RFID-meTku, Taxkke Ha3bIBAEMbIE ITOJIYaKTUBHBIMH, OYEHb
ITOXOKHM Ha MacCCHBHBIE METKH, HO OCHAIIICHBI OaTapeeii, KoTopas oOecreurBaeT YuIl
sHepronutanuem. Ilpyu 3TOM AanbHOCTH JACHCTBUSA 3THUX METOK 3aBUCUT TOJBKO OT
YYBCTBUTEJIILHOCTH NMPUEMHUKA CUUTHIBATENS, U OHM MOTYT (DYHKIIMOHHPOBATH Ha
0O0JIBIIIEM PACCTOSIHUU U C JIYYIITUMU XapaKTePUCTUKAMH.

C wmenbr0 MNPOBEAECHUS OSKCICPUMEHTANIBHBIX MCCICAOBAHUN TPEAJIaracTcs
HCTIOJIb30BaTh MOJTYJIb CONPsKEHUsT (puc.3).

=== mee e e e e ===- 5
1 1

1 R 1

. LED gncnnei |

i 1

: A !

I i !

1 j 1

i 12C ppaneep 1

ovcnnes I K nHam

! Arduino Mano

1 m 1

I I !

1 [ + >
1 M i

I B N I A A !

RFID Reader
RC522

Puc. 3. CTpykTypHasi cxeMa MOAYJIfl COTJIACOBAHMS.

B mMoayns OyyT BXOAUTH CIAEAYIOITHE YCTPOMCTBRA:

- LCD npucniei;

- MaKeTHas 11J1aTa;

- MUKPOKOHTPOJUIED;

- IByX1poBoaHas muHa [12C;

- moayns RFID-RC522.

Hamuune LCD aucruiest mo3BoJiuTh o0ecrieunTh BeIBOA mHGopmaiuu o RFID-
METKH I0JIb30BATENIO HA TIUCILICH.

Moaynb CONpsKEHUs] COACPKUT:

- 16x2 cumBosbHBI LCD aucruieit, conpsiraeéMblii ¢ MUKPOKOHTPOJUIEPOM IO
nByxnpoBoaHou mune [12C;

- moxysis RFID-RC522 (puc. 4).
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Puc. 4. MoayJasn cuutsiBanusi RFID-RC522

[lepegaya JaHHBIX OCYHIECTBISIETCS IOCPEACTBOM IMOJIa4Yd CHUTHAJIOB C
pa3IMYHBIX YCTPOMCTB HAa BXOJHBIC JIMHUKM MUKpPOKOHTposuiepa Arduino Nano yepes
COOTBETCTBYIOIIUI COCIUHUTEIIb.

[To mmue 12C npu nomomm [2C-koHBepTOopa (puc. 5) BBIBOAATCSA JAaHHBIE HA
16x2 cumBosbHbIN LCD qucneit (puc. 6) B COOTBETCTBYIOIIEM (opMarte.

Puc. 6. 16x2 cumBoabublii LCD gucmieit

MFRC522 RFID Reader/Writer - ycTpOHCTBO CYHMTHIBAET OCCKOHTAKTHBIM
CrocoO0OM YHUKaJIbHBIN KO, 3anmucanHbii B RFID kapTel, Opesioku u Apyrue METKu
crangapta EM-Marine (paboudas yactorta 125 kI'u, moaymnsuus ASK) u mepemaer
JaHHBIE B MUKPOKOHTPOJLIEP.
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Ananus nporpammHuoii cocrasiasomeid CKY /I n pazpadorka nporpaMmMHoii
4acTu

RFID-kapta ¢ TOYKM 3peHUs TPOTrpaMMHPOBAHUS OSTO OAWH KHJIOOAWT
SHEPrOHE3aBUCUMON MaMSITH, KOTOPBIN aenuTcs Ha 16 cexTopoB mo 4 16-0alTHBIX
0JI0Ka B KaXJ0M. bJok - HauMeHbllas ajgpecyemasl eAMHUIA Tpu padoTe ¢ KapToil.
Cexrop - enuHMIA, C KOTOPOW COMOCTABIISIOTCS OTIEIbHBIC MPABA TOCTYIA U KIFOYU
JUIsl IpoBeieHus onepanuid. Kaxaplii CeKTop XpaHUT COOCTBEHHYIO Mapy Kirouew, a
MpaBa JI0CTyNa yKa3bIBaIOT, KAKOW JIOCTYH MPHU YKa3aHUU KaKOTO KJIF0Ya BO3MOKEH.

Ha wmetky wndopmaruss MokeT OBITh 3amMcaHa pa3HbIMH CIocoOaMu, B
3aBUCUMOCTH OT KOHCTpYKIMU MeTku. Tak, RFID-meTku MoryT OBITh CIIETyIOITNX
TUIOB:

- R/O — metku tonbko st cuuthiBanust (Read Only), korga qaHHbIE 3aHOCSATCS
Ha CTaJNH U3TOTOBJICHUS METKH, U OOJIbIIIE HE U3MEHSIOTCS;

- WORM - meTkH AJ1 OJTHOKPATHOM 3alMCH U TIOCIEAYIOIIEr0 MHOTOKPATHOTO
cuntbiBanus (Write Once Read Many), B Takue METKM Ha MPOU3BOACTBE HE 3aHOCAT
HUKAKUX JTaHHBIX, MHQOpMAIUs 3alMChIBACTCS IOJb30BATEIEM E€IUHOXKIbI, 3aTEM
MOYET MHOTOKPATHO CUUTHIBATHCS,

- R/W - MeTKu 11 MHOTOKpPATHOW 3aIllMCH M MOCIEAYIOMIEr0 MHOTOKPATHOTO
cuntbiBaHus nHPpopmanuu (Read/Write).

Mopnyne RFID RCS522 Bemonnen Ha ocHoBe cxembl MFRCS522, xoropas
obecrnieunBaeT 6€CIIPOBOIHYIO KOMMYHHKaIHio Ha dacToTe 13,56 MI'm. [Togkmrodars
Mukpocxemy MoxkHo mno wuHtepdeiicy SPI, I12C u UART, uyTo COOTBETCTBYyET
crauaapty mnpotokosa NFC Reader ISO 14443. Jlnsg cyuThIBaHHWS JaHHBIX
yIpasistonas nporpaMma  peajii30BaHa i1 MHUKPOKOHTpoJUiepa  C
B3auMo/ielicTBUEM 10 muHe SPI.

AHnTteHHbl RFID-MeTOK M MX onmTHMH3aLMA

Ha ceropnsimuuii neHs npu npoektupoBaHur aHTeHH i CKY][  MoxHO
OPUMEHHUTh NPOTrpaMMbl MMHUTAIMOHHOTO MojaenupoBaHusa. K Takum mporpamMmmam
oTHOCUTBhCA KoMmcodl, mpumep pacrpeaeneHne 31eKTPOMAarHUTHOTO OISl B AHTEHHAX
CUUTBIBATENIS U CaMOM KapThl puBeeH Ha (puc?) [16].

Puc. 7. PacnipenesieHue 3J1eKTPOMATHUTHOTO MOJIsl B AHTEHHAX
CUMTBHIBATEJISA U CAMOI KapThl
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RFID-cuctembl OmmkHeW wuISHTU(DHUKAIIMNA PETIAMEHTHUPYIOTCS CTaHIAPTOM
1ISO-14443. Pabouas yactora cucteMsl — 13,56 MI'11. JlaabHOCTh CUNTBHIBAHUS TaKHX
METOK 00bIYHO cocTaBisieT 5-10 cm. J{aHHbIEe TPaHCTIOHIEPHI SBIISIFOTCS TACCUBHBIMMU:
OHM He OyAyT mepenaBaTh MHQOpPMALMIO O TEX MOp, NMOKAa HE MONaAyT B 00JacTh
nercTBua cuutbiBaress. CUMTHIBATENb TEHEPUPYET AJIEKTPOMATHUTHBIA HMITYJIbC,
BO30YX/1asi aHTEHHY, BCTPOCHHYIO B METKY.

Kak npaBuiio, 171 npoBeAEHHS KJIACCUYECKUX OIEpalvil ¢ KapTol JOCTATOYHO
0.1 cexyHabl - 3a 3TO BpeMsi MOKHO IPOBECTU OJIMH-IIBA JECSITKA BJIEMEHTAPHBIX
o0MeHOB MH(OpMaIel, TaKUX, KaK CUATHIBAHUE, 3aMMUCh U UHKpeMeHT Onoka. [Ipu
ATOM KapTa JI0JDKHA HAXOJUThCSA Ha paccTostHUM He Oosiee 10 cM OT matuumka.

EnuHCTBEHHBIM BO3MOXKHBIM METOJOM YCHJICHMSI CUTHaJIa OT TPaHCIOHJIEpa
ABJISIETCST TIpeoOpa3oBaHME TACCUBHOM METKM B akTHUBHYIO. AkTtuBHbie RFID-
TPAHCHIOHJIEPhl ~ XapaKTEPU3YIOTCA  COOCTBEHHBIM  HCTOYHHUKOM  DHEPIUH,
CJIeI0BaTEIbHO, OHU MOTYT CaMU T'€HEPUPOBATh AJIEKTpoMarHuTHoe mnosie. Ho stor
croco®d moTpedyer MHOTO JICHEXKHBIX W IMPOU3BOJICTBEHHBIX  PECYpPCOB.
CrnenoBaresibHO, €IMHCTBEHHBIM BBIXOJOM OCTA€TCA YCHJICHHE IMOJS HMCTOYHUKA
moisi. CaMbIM  TIPOCTHIM ~ BAapUAHTOM  pEIICHUS ATOM  3ajauu  SABJISETCS
KOHCTPYUPOBAHHE AHTCHHBI-yCUIIUTENA. UTO SBISETCS OTIENbHOW 3aJadyel U He
BXOJUT B KPYT IIeJI€l JaHHOTO HUCCIIEIOBAHMUS.

JKcNepUMEHTAJIbHbIE HMCCJIE0BAHUS MPOrPAMMHO-ANNAPATHON CHCTEMBI
KOHTPOJISI JOCTYNAa HA 0a3e paino4YacTOTHON MIeHTH(PUKAIUT

B skcnepuMeHTanbHBIX HCCIEAOBAaHUSAX OblIa MOCTaBJICHA 3ajlaya IMPOBEPKHU
paboThl yCTPOMCTBA Ha MpPUMEPE peaih3alui MPOrpamMM JJis YIpaBiICHUS TaKUMU
YCTPONCTBAMHM KaK JaTyuK, dKpaH M KoHTpoyuiep. C 3TOM Lenpi0 MOAYJh ObLI
MOJIKJIFOYEH K IEPCOHATILHOMY KOMIbIOTEpY (pHC.8).

Centlice sreHmHolil

UHOURENOP
Modvas Mugporonmponnep Hepeonannoiii
CORPANCEHUA AT Mega 128 KOMRbIOMED
JaTunk

Puc. 8. Cxema noak/0ueHust MOAYJIsl CONMPSIAKEHUA 1151
JKCIEPUMEHTAJBHBIX HCCICA0BAHUM

B pesynbrare ObuT peanv3oBaH ajIrOPUTM CHATHS WHGOPMAIMHM C JATYHKA,
00pabOTKM KOHTPOJUIEPOM, a TaK)Ke BBIBOJ] HA CEMUCEIMEHTHbIN nuaukaTop u LCD-
JTUCILICH.

PaccmoTpum  MoAysib  YHPABISIONMA CUATHIBAHUEM JAHHBIX, YMIPaBICHUS
3aMKOM 1 UHAUKaMe.CoOCTOUT TaHHBIA MOJYJIb U3 CIEAYIOIINX YaCTEH:
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- Radio Frequency IDentification (RFID) cunteiBaTens;

- Arduino Nano;

- LCD aucruien 16x2;

- kouseprtep B IIC/12C;

- KOMMYTallHOHHBIE COCTABIIIOLIME.

Bcem monynem ympasnsetr kontposuiep Arduino Nano. [To untepdeticy SPI k
koHTpoJuiepy mnoakiatoueH RFID cuuteiBatens. Ilo untepdeiicy 12C nonakmrouen
KOHBEpTEP, KOTOPBIH B CBOKO ouepeab noaxiaoueH k LCD aucmiiero.

AnroputM paboOThl MOIYJSI CIEIYIONIUNA: MOIYJIh HAaXOAUTCA B TOCTOSHHO
pabotre (RFID cuuteiBaTens mocTositHHO TmipoBepsieT Hammuune RFID wmerox),
BAPUAHTOB METOK TpU (METKa C pa3pelIeHHBbIM JOCTYIIOM, METKA HE BHECEHHas B
0a3y paspelnieHHBIX, METKa aJMHUHHUCTpaTopa, Onokupyromas paboty moxayis). Kak
tosibko RFID cuuThiBaTenb 0OHAPYKUBAET METKY, OH MPOBEPSIET €€, K KOMY U3 TPEX
TUIIOB OHA MPHUHAICKUT. Eciin MeTKa He BHECEHA B 0a3y pa3pellieHHbIX, CUTHAII Ha
OTKpBITHE HE TTOCTYnHT, a Ha LCD nucmiei 0yaet BeiBeneHo coobmieHue “CLOSE”,
O3HAYaroUlee 4TO JAHHOM METKE MpOXOJ 3allpelieH, Mociae 4ero padboTa BEpHETCS B
MEepBOCTENIEHHOE TMoyiokeHue. Ecinu  Oblla  mojgHeceHa MeTKa U3 CIKCKa
pa3penieHHbIX, Ha OJWH M3 NMHHOB KOHTPOJUIEpA MOAAETCS CUTHAJI HAa OTKPBITHE
3aMKa, a Ha aucruiee 3aroputcsi coodmenue “OPEN”, o3nauaromiee 4to JaHHOU
METKE JIOCTYN pPa3pelleH, MOCie Yero padoTa BEPHETCS B M3HAYAIBHOE IMOJIOKEHUE.
Ecnu e Obuta mojiHeCeHa KapTa afMUHUACTPATOPa, MOYJIb HAUMHAET UTHOPUPOBATH
JOOBIE TOJHECEHHBIE METKHM KpOME aJIMUHHUCTPATOPCKON it pa30JI0KUpPOBAHMS
3aMKa, a Ha gucruiee nosieutrcs cooOmieHue “LOCK”, o3Hagarolryro OJOKHPOBKY
paboThl MOyJsi, MPU DTOM CUUTHIBAHUE METOK HE MPEKpaTUTCs, HO Ha He
aJIMUHUCTPATOPCKUE KApThl HE OyAET PEaKIIiH.

[Iporpamma ympaBiieHHsI OCHOBaHa Ha OeckoHeuHOM 1ukJie. [[ukn HaunHaeTcs ¢
MPOBEPKU HA HAJIMYUE KapThl, €CJIM €€ HET — IUKJ MPEPhIBACTCS U HAYMHAETCS C
Hauana. Jlamee mpoBepsieTcsl MPaBWIBHOCTh CUUTAHHBIX JAHHBIX, €CJIU JaHHBIC
CUMTAHbl HEKOPPEKTHO - LHMKI MpEPbIBAETCS M HauyumHaercs ¢ Havama. llocne
MIPOBEPSIETCSI COCTOSIHME 3aMKa (pa30JoKupoBaH WM 3abiiokupoBaH). Ecim 3amok
3a0JIOKMpPOBaH, W TOJHECEHA aAMHHHCTpATOpCKas Kapra — (iar MeHseTcs Ha
pa30JOKMPOBAaH M IIMKJ HAYMHAETCS C Hayayla, €ClM HE aJMUHUCTPATOPCKAS - LUK
HAYMHAETCA C Haudaiga Oe3 u3MeHeHus coctosHus ¢nara. Eciam ke cocrosiHHe
«pa3OJIOKUpPOBaH»  JIAHHBIE  TPOBEPSAIOTCS HAa  OJWH U3  TpPeX  THIIOB:
aIMUHHCTPATOPCKAs KapTa, KapTa pa3pelieHHbIX MOJIb30BATEIEH U HEPA3PEIICHHBIX.
Ecnu nonHecena anMuHHMCTpaTOpCKas Kapra, (jar MeHseTCsl Ha «3a0JIOKUPOBaH» U
UMKJI HayMHaeTcs cHavana. Eciu mnoaHeceHa KapTa He BXxoAsmias B 0a3y
pPa3pelICHHBIX — IMKJI I[PEPhIBACTCA M HAYMHAETCA CHAdajlla, a Ha JUCIUIEH
BBIBOJIMTCSL  XapakTepHoe coobmienre. Eciu mnoaHeceHa Kkapra U3 CHHUCKa
pa3penIeHHbIX — HA MWH OTBEYAIOIIMI 32 OTKPBITHE 3aMKa MOJAETCS CUTHAM, MOCIe
Yero UUKJ HAYMHAETCs C Havaja.

3akil0ueHue M BHIBOJBI.

bbutn paccMOTpeHBl OCHOBHBIE MPOrPaMMHO-AMNIAPATHBIE CUCTEMbI KOHTPOJIS
nocryna. IIpoBeneH aHanM3 OCHOBHBIX MOJENEN IOCTPOEHHS MPOrpaMMHO-
anmapaTHOW CHCTEMbI KOHTPOJIS JOCTYIAa Ha 0a3e paauodacTOTHOW UACHTU(UKAIIIH.
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[IpoBeneHHBIN B X0A€ pabOTHl IKCIIEPUMEHT IMOKa3al aJIeKBaTHOCTh pa3paboTaHHOM
MOJIEJIM KOHTPOJIS IOCTyNa U (DYyHKIITMOHAILHYIO 3aBEPIIECHHOCTh CUCTEMBI.

brina moyyena nmporpaMMHo-anmnapaTHasi CMCTeMa KOHTPOJISI IOCTyna Ha 0ase
paauodyacToTHOM uaeHTU(uKamuu. CuctemMa Oblla peaqu3oBaHa Ha 0asze MOMYJsS
RFID RC522 wu peanuzoBan nporpaMmubiii  ompoc RFID-merok. Takke
paccMmarpuBaiics Bonpoc aHTeHH Wit RFID-merok u ux ontumusanusa. [locnennss
3ajlaua TpeOyeT OTIAeIbHOro Oosiee TayOOKOTO aHajdu3a U HCCIEIOBAHUS C
MPUMEHEHUEM CPEJICTB UMUTAITMOHHOTO MOJICITUPOBAHMUS.
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Abstract. The paper discusses the main software and hardware access control systems. The
analysis of the basic models of building software and hardware access control system based on
radio frequency identification is carried out. The reading distance, or the maximum distance from
the reader, at which a card or tag can be read, depends on the size of the antenna. Larger readers
or large tags tend to have a longer reading distance. Therefore, the issue of antennas was also
given attention during operation. An experiment conducted during the work showed the adequacy
of the developed access control model and the functional completeness of the system. A hardware
and software access control system based on radio frequency identification was obtained. The
system was implemented on the basis of the RFID module RC522 and implemented a software
survey of RFID tags. Also addressed the issue of antennas for RFID tags and their optimization.
The latter task requires a separate deeper analysis and research using simulation tools.
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