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INTRODUCTION

Welcome to the 12th issue of the International Journal of Professional Science, a research
and practice edition dedicated to fostering a collaborative scientific community. This issue
continues our commitment to presenting a wide array of research and scholarly articles from
students, graduate students, postdoctoral fellows, doctoral candidates, and research
scientists from Russia, former Soviet Union countries, Europe, and beyond. We aim to reflect
the dynamic and evolving nature of current knowledge across various fields, including
environment and ecology, medical research and healthcare, reviews and analysis, and
technological developments.

This journal serves as a platform for educators, students, graduate students, and all those
passionate about the contemporary progress in science and technology. The articles
presented have undergone rigorous peer review to ensure academic integrity and scientific
value. However, the responsibility for the content of the articles rests with the authors. In this
issue, you will find insightful discussions ranging from ecological safety and muscle-energetic
disorders in glycogen storage diseases to the impact of magnetic fields on metallic hydrogen
and the importance of open source software in domestic organizations.

With respect,
Natalia Krasnova, Ph.D.
Chief Editor
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ENVIRONMENT AND ECOLOGY

UDC 504.03

Stozhko N. Y., Ecological safety in modern conditions:
institutional aspect

OKonornyeckas 6e3onacHoCTb B COBPEMEHHbIX YCJIOBUAX: I/IHCTI/ITyLl,VIOHaJ'IbeI|7I acnekT

Stozhko N. Y.,

Doctor of Chemical Sciences, Professor

Ural State University of Economics,

Yekaterinburg, Russia

Ctoxko H. 1O,

OOKTOP XUMUYECKUX HayK, npodgeccop

YpanbCckuii rocygapCTBEHHbIN 3KOHOMUYECKNA YHUBEPCUTET,
EkaTtepunbypr, Poccus

Abstract. In modern conditions (geopolitical, macroeconomic and environmental crises, an increase in the number
of risks and threats, social turbulence and uncertainty, etc.) there is a significant transformation of value and factor
determinants, which leads to a change in the general hierarchy and significance of many fundamental values of society that
determine all aspects of life people and the country as a whole. Among such fundamental values of modern society, it is
necessary to mention environmental safety, which is increasingly becoming a decisive condition for human life and even
survival. Without compliance with environmental safety requirements, it is impossible to ensure the necessary level of life
quality for citizens and, accordingly, sustainable socio-economic development. And this, in turn, presupposes a change in the
institutional framework, in particular in the field of environmental policy of the state, and its clearer legal regqulation. First
of all, in the field of environmental responsibility of business entities, environmental monitoring systems, adjustments to
existing environmental standards (MPC), etc. All these measures should be aimed at increasing the level of environmental
safety, taking into account the steadily growing environmental risks, the nature of the modern environmental crisis and the
general geopolitical and macroeconomic turbulence. The purpose of the study is to identify problematic aspects of ensuring
environmental safety in the Russian Federation and determine the most promising and relevant measures to solve them. Based
on an assessment of the state and significance of regulatory aspects and current Russian environmental legislation, trends in
the development of human social security in modern conditions are shown.

Keywords: axiology; personality; uncertainty; instability; space; region; risks; social security; threats.

Annomayus. B coBpemennvix ycaobusx (eeonosumuueckuii, MakposKOHOMUUECKUT U 3K0A02UUECKUT KPUSUCD,
pocm uucaa pucko8 u yepos, cOUUAbHAS MYpOYAeHIHOCG U HEONpedeseHHOCHb 1 0p.) Npoucxooum cyujecmbentas
MpancOpMayis UeHHOCHIHLIX U (PAKIOPHbIX OemepMUHART, 4mo 6edem K UsMeHeHU0 0bujeil uepapxuu u SHAUUMOCHIU
MHO2UX (PYHOAMEHMAAbHBIX YeHHOoCel 00ujecba, onpedesaroujux 6ce cropoHsl xusHu Awdei u cmpansi 6 yeaom. Cpedu
Maxux QyHOAMeHMAAbHBIX UeHHOCHell coBpemenno2o obujecnBa HeodX00UMo HA3Bamv 3xoa02uHecKy0 0e30nacHoCb,
Komopas Bcé 6 boavuieil cmeneny cMaHOBUMCA peuiauuM yciobuem xusnu u omxe Goikubanus ueaobexa. bes cobaodenus
mpebobanus 3xos0euteckol besonacHocmu HeBo3MOXKHO obecneutimny HeobX00UMbILL YpoBeHs Kkauecmba HKU3Hu epaxoaH u,
coomBemcmbento, ycmouuuboe coyUuaIbHO-KOHOMUUeckoe pasbumue. A 3mo 6 c6oi0 ouepedv npeonosaedaens usMeHeHue
UHCUMYYUOHAALHBIX 0cHOB, 6 uacmruocmu 6 obaacmu 3K0402uteckoll noiumuxu eocyoapemba, u bosee uemxoe ee
Hopmamubro-npaboboe  peesamenmupobanue. Ilpexde Bceco, 6 obaacmu  3kos0euueckol  ombemcmbenHocHU
xo3aticmByrouux cydeexinob, cuchemsi 3K0402UHeCK020 MOHUMOPUHed, KOppexmupobxu Oeicmbyouux K0A02UUECKUX
Hopmamubo8 (IIIIK) u op. Bee smu mepot 0okl 0bims HanpabaeHsl Ha nobvluieHiie YpoBHa 3K0A02UUecKol be30nacHocmu
C YHemom HeyKAOHHO PACHYUUX IKOA0SUHECKUX PUCKOB, Xapaxmepa coBpeMeHH020 IK0A02UHeCKo20 Kpusuca u odujell
2eonoAUmMUu4eckoll U MakposkoHomuueckoi mypoysenmuocmu. Leavio uccaedobarnus abasemcs Bviabaenue npobieMHbIx
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acnexmoB obecnenenus sxonoeuneckoti besonacHocmu 6 Poccutickoii @edepayuu u onpedeserue Hauboee nepcnekmubroix
U axmyasvHole Mep no ux pewienuto. Ha ocnoBe oyenku cocmoanus u SHAUUMOCTIU HOpMAMUBHo-npaBobuix acnekmob u
OeticmByioujee0  poccutickoeo  3k0402UHeckoe0 3aKOHO0AmMeAbcmba NokaA3aHv. MeHOeHYUuu pasbumus  coYUALbHOU
besonacnocmu uesoBexa 8 coBpemenHbIxX YcA0BUAX.

KaroueBvoie croBa: axcuonoeus; AuuHoCmy; HeonpeoeAeHHOCHb, HeCmadUALHOCb, NPOCHPAHCBO; peelon; PUcKi,
CoYUANbHAS De30NACHOCHIY, YJepo3bl.

PeueHseHT: ByxapuHa VipuHa JleoHngosHa - [JoKTop 6uonorndecknx Hayk, npodeccop.
Mo4eTHbIn paboTHUK cepbl o6paszoBaHnsa Poccunckon ®epepauunmn. DrE0Y BO «YgmypTckuii
rocyaapCTBEHHbIN YHUBEPCUTET», ANPEKTOP VIHCTUTYTa rpakaaHCKOW 3aLmThbl

B ycnoBusix COBpeMeEHHOro aK0I0rM4eckoro Kpmnauca ocoboe 3HavyeHne npmobpeTtaeT
Bonpoc 06 3Komnorudeckonm 6GedonacHoctTn. Kateropusi «6e30MacHOCTb»  CErogHs
nccnegyeTca B pasHbIX acnekrtax: 9KOHOMMYeckasi 6e30MmacHOCTb, MPOAOBOJSIbCTBEHHAA
6esonacHoCcTb, counanbHad 6e30MacHOCTb, TexXHoJsIormyeckas 6e30MacHOCTb, BOEHHas
6esonacHocTb U T. 4. OnpeaeneHne cmbicna, cTatyca u paHra 9KONorn4eckom 6e3onacHoOCTM
Heo6Xx0oaMMO MOTOMY, YTO NIOXKHOE NPEACTaB/IEHNE CHUXKAET YPOBEHb Takol 6€30MacHOCTN.
He npupoaBas afekBaTHOrO 3HAYE€HUSI SKOMOMMYECKMM PUCKaM 1 yrposam, fioan co3aaroT
YCNOBUSA 011 CH/DKEHUSA CBOEW UHOVBMAOYaSIbHOW, a 3aTEM U KOJUIEKTUBHON 3KONOrMYeCcKom
6esonacHocT. VIHbiIMM cnoBamu, 3arpsi3HEHWE OKPYXXatoLWen cpefpl OCYLLECTBNSAETCSA B
dhopmaTe HakoNUTENBHOrO 3dEKTA, HO BUHOBHUKAM Takoro 3arpa3HeHnst NpeacTaBnseTcs,
YTO KOHKPETHbIN YPOBEHb X NHAMBUAYANbHOMO y4acTus B 9TOM MPOLECCE HUYTOXEH U He
MOXXET paccMaTpmBaTbCsa B KayecTBe yrpo3bl. [logobHas ncuxonorna mewaeT BbipaboTaTb
OOBLEKTUBHYIO KapTUHY 3Konorndeckonm cutyauuun. MNMpu Bcen paspaboTaHHOCTU Npobnembl
6e3onacHoOCTW, B LESIOM, U 3Konorndeckonm 6e3o0nacHOCTM, B 4YaCTHOCTW, HeOBXogmMmo
OTMETUTb, YTO MNCUMXONOMMYECKUI N NMPaBOBOW acnekTbl AaHHOW npobnembl pa3paboTaHbl
cnabee ppyrux. CerogHA cuuTaeTcsd, 4TO «CyObekTamu 6e30MacHOCTU ABASAKOTCS
rocyaapcTBO U €ro MHCTUTYTbl (OpraHbl 3aKOHOOATESIbHOW, WCMOMHUTENBHOW 1 cyaebHon
BIaCTWN, OpraHbl BNactn cyobektoB Pd n MecTHOro camoynpasfieHus, roCyfapCTBEHHbIE
yypexaeHnss 1 BegoMctea U T.4.), OOLECTBEHHbIE CTPYKTYPbl (MOAUTUYECKUE MapTUA W
obbennHeHns, OOLEeCTBEHHbIE OopraHu3aumm u T.n.), cembs, rpaxpaHe» [1, c. 14]. Ho wnx
npaBoBble KOMMETEHUMM pas3bpocaHbl Ha 3HAYUTESIbHOM  KOMMYECTBE  KOHKPETHbIX
3aKoHo[aTeNlbHbIX M HOPMATUBHbLIX aKTOB, @ MOPON TaK HEYETKO BbIPaXKEHbl, YTO 3TO
Cepbe3HO 3aTpyaHseT obecnedeHne 6e30MacHOCTU Kak Takoson. Cutyauuss HanoMuHaeT
4eM-TO CUTyauuio C OMpeaeneHnemM Mepbl Heobxoammon 060pPOHbI, KOTOPYyl cyaebHbie
WHCTaHUMN [O0BOJSIbHO 4acTO paccMaTpuBalT KakK MPEBbLILWEHHYIO W, COOTBETCTBEHHO,
HakasblBalOT HE BMHOBHMKA MpaBoHapyLleHus (MPecTynneHust), a NnoTeHunanbHyo XXepTBY,
KOTOpas okasana ConpoTMBEHWE. Takoe 4acTo MnPOUCXOOUT U C  3KOJSIOrMYECKOWN
6e30nacHOCTblO, Korga dopmanbHO NPEAnPUSTUS 3arpPssHSIOT OKPY>KaloLwlylo cpeay B
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npepenax pencteytowmx HopmatmeoB ([M0K), HO, Ha npakTuke, 3TW Camble HOPMaTMBbI
OKa3bIBaAKTCS 3aHMKEHHBbIMU N HE COOTBETCTBYIOLLMMUN PeanibHOMY COCTOSIHUIO KOOI,

PesynbTatbl

VHCTUTYyLUMOHaNbHBIN acnekT (hOpMUPOBaHNS SKONMOrM4eCcKo 6e30nacHOCTM CBA3aH C
pa3paboTKoM  COOTBETCTBYIOLWEN  3akoHogaTenbHoOW  6asbl M OCYLWECTBIEHUEM
NPaBoONPUMEHUTENBHOM  NPaKTUKN.  3decb  HeobXxooumMo  OTMETUTb, YTO  ciyvau
HECOOTBETCTBUSA  MPaBOMNPUMEHUTENBHOW  MNPaKTUKKW  COAEPXXaHUID U XapakTepy
CYLLECTBYIOLLNX MPaBOBbIX HOPM — Aefl0 OCTaTOYHO O6bl4HOE. [1OCKONbKY cydamMm AaeTcs
npaBo TpakToBaTb CTEMEHb BWHbLI, B TOM YUC/E 3KOJIOMMYECKNX MNPaBOHAPYLUEHUA W
NPEecTynfaieHnn, B LWUPOKOM AuManas3oHe OTBETCTBEHHOCTM (0T MWHUMANbHOMO A0
MaKCuMasnbHOro HakadaHusl), TO CyaebHble pPeLLlEHNS BbIrMAOAT NOPON CYyOBLEKTUBHBIMA. Tem
cambIM, 3aKoHOoAATeNbHAasA 1 HopMaTMBHas 6a3a, onpeaenstowlas Ha TEKyLLLee BPeEMS NMOHATHE
«aKonorn4yeckaa 6e3onacHOCTb», TPebyeT pganbHENWen HayyYyHoW pa3paboTkm u
KOHKPETN3aLun.

Ha gaHHbI MOMEHT CyLLEeCTBYET 3aKoHodaTeslbHoe (KOHCTUTYLMOHHOE) onpeaeneHne
9KONOrn4eckom 6e30nacHOCTN, KOTOpasd TPaKTyeTCA Kak «bnaronpustHas OKpyXKakoLias
cpepa» (cT. 42 KoHctutyumn Poccuickon ®Pepepaunn). 3aKoHO4ATENbCTBO 006SA3biBaeT
rpaxgaH CTpaHbl «COXPaHAaTb MpuUpomy W OKpyXxawowyk cpegy» (CT. 58 KoHcTutyumn
Poccuinckon ®epepaunn). B Poccuinickon ®dPepepaunn  OENCTBYET LESbIA  KOMMIEKC
3aKOHOAATENbHbIX aKTOB B 06/1aCTV aKonormm: «3emMenbHbll Kogekc P®», «JlecHon Kogekc
P®», ®epepanbHble 3akoHbl «O Hepgpax», «O >XUBOTHOM Mupe, «O6 3KONOrMYecKom
akcneptnde», O6 oxpaHe oOKpyxxawowen cpegpl», O caHUTAPHO-3INNOEMMNOIOTNYECKOM
6naronony4unn HaceneHus», «O6 oxpaHe atMocgepHOro so3agyxa» u gp. Ho go cux nop He
NPUHAT «JKonormyecknii kogekc Poccuiickon ®Pepepaunn», KOTOpbIi Obl  cogeprkan
yHUBeEpcanbHoe (0BLENPUHATOE) ONPEeAEneHNe NOHATUA «3KoJlornyeckas 6e30nacHOCTb» U
nckno4dan obble pPas3HOYTEHUS,, a TakXe HecorfiacoBaHHble, a Mnopon NpoCTO
npoTMBopeYdalume gpyr Apyry MNONOXEHWUS pasHbIX 3akoHOoOaTeNbHbIX akToB B obnactu
9KOJOrnn.

Ha Tekywmin MOMEHT Haumbonee pacnpoCTPaHeHHbIM SBASAETCS TONIKOBaHME
aKonornyeckom 6esonacHocTu, cogep xaweecsa B ®egepanbHom 3akoHe Ne 7 ot 10.01.2002
r. «O6 oxpaHe OKpyXawLen cpedbl»: Ikoaormdeckas 6e30nacHOCTb — COCTOSHME
3alWNLEHHOCT MNPUPOAHON Cpedbl U >XU3HEHHO BaXXHbIX WHTEPECOB YenoBeka OT
BO3MOXXHOIMO HEratMBHOrO BO3OENCTBUS  XO3SINCTBEHHOW W WHOW  OEATENbHOCTW,
Yypes3BblYaHbIX CUTYyaLUnin NPUPOSHOIro N TEXHOMEHHOIO XapakTepa, Ux nocneactesui» (cT. 1).
Ecnn BunTatbCca B 9TO onpefenieHne, TO CTaHOBUTCS OYEBUAHOM €ro He3aBepPLUEHHOCTb U
He4yeTKoCTb. MoaToMy npeacTaBnseTcs BNosHE OB0CHOBAHHbIM KOPPEKTUPOBKA AAHHOrO
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onpegeneHna. Kpome Toro, HEO6XOAMMO BHECEHWE LOMOJIHEHNA K MEPEYHIO MOSIHOMOYNIA
OopraHoB rocygapcTteeHHom Bnactu Poccuinckon ®efepaumm B chepe OTHOLLEHWI, CBA3AHHbIX
C OXpaHom oKpyxxawuen cpepbl (CT. 5 P3 «O6 oxpaHe OKpy>KaroLlen cpeabl), NOCKONbKY
UMELMNCA nepevYeHb B OCHOBHOM HauefleH Ha KOHTPOJSib (Haa3op) 3a COCTOSIHMEM
OKpY>KaroLLen cpeabl, a He Ha NPeAoTBPaLLEHNE BO3MOXXHbIX 9KONOMMYECKUX PUCKOB U Yrpo3.
HeobxogumMbiM NpeacTaBnseTca N pacluMpeHne CUCTEMbI cneunanbHbIX MPUPOA00XPaHHbIX
NPOKypaTyp, KOTOpblE Ha TEKYLMA MOMEHT paboTalT B COCTaBe MpPoKypaTtyp CybbekToB
Poccuinckon ®epepaunn. 310 06yCnoBfeHO peasibHbiIM COCTOSIHUEM MPUPOOHON cpedbl B
Poccuinickon ®epepauun n ypoBHEM (KOANYECTBOM) MPaBOHAPYLUEHNA U NPECTYNSIEHUN B
obnactn 3KOMOrM4YecKoro 3akoHogatefnbCTBa. K CcOXaneHuo, 3Ha4YuTeNbHOE 4YUCSO
9KOJIOMrMYEeCKNX NPECTYMNIEHNIA 1 NPaBOHAPYLLEHWNIA CerogHsa OCyLLEeCTBAAETCS B hopmMe 310ro
yMbICNa, a, OTHIOAb, HE MO HEOCTOPOXHOCTU. HO M HEOCTOPOXKHOCTb TakXe SBNAETCSH
NPWYMHOM 3HAYUTESNIBHOIO KOINYECTBA 9KOSI0MMYECKNX NpaBoHapYLUEHNA N NPECTYNIEHNIA.

Heobxogumo obpaTtnTb BHUMAHME N Ha TaKyld CEPbESHYIO MPUYUHY 3KONOrMYECKUX
NnpaBoHaPYLIEHNA U NPECTYMNNEHN, KaK 3KOIorn4yeckasi HerpamMoTHOCTb M HU3KNIA YPOBEHb
aKonorn4yeckom KynbTypbl. O6 aKoNOrMyeckom o6pasoBaHM B BbICLLEN LUKOME HanmcaHo
AOCTaTOYHO MHOMO UccnefoBaHnii, 60MbLMHCTBO KOTOPbIX CBUAETENBCTBYET O CEPbESHbIX
npobnemax, CToswmx B aTON obnactu [2-5]. Cpean HMX — OTOPBAHHOCTb 3KONOrM4ECKOro
obpas3oBaHMs OT MPUPOAOOXPAHHOM MPaKTUKK, OTCYTCTBME MpenofaBaHus HeobXoOouMbIX
y4eOHbIX ANCUMMIIMH B By3ax, HexBaTka creunannctos n gp. O6 3KON0rMyeckon Kynbtype
TakXXe MOXHO cKasaTb, YTO MPaKTUYecKne YyCnoBus ONs ee AMHAMUYHOro (hopMmnpoBaHus
SIBHO HepocTaTto4dHbl. Bo-nepBbix, 3TOMy MeLWaeT Cepbe3Hblli KpU3NC B CUCTEME
OTEYEeCTBEHHOr0 0b6pa3oBaHns, OOYCNOBMEHHbI pPacnpPOCTPaHEHNEM BHOpPOKpaTM3ma,
yCTapeBaHNEM MNPEXHUX METOAMK OOy4eHUs, OTOPBAHHOCTbID OT MPaKTUKK, MOBbILLEHNEM
cpefHero Bo3pacTta NpogecCOopPCKOo-NpenoaaBaTelbCKOro coctasa, HeaPeKTUBHbIM
pacnpeneneHnemM y4ebHoOm Harpy3ku, HU3KOM MOTUBaLMEN K OByHeHUIO 1 gp.

OTpuuaTtenbHo ckasbiBaeTcs 1 oTcyTcTBue B Poccuiickon ®epepaunn depepanbHOro
3akoHa «O6 3KONOrm4ecKom KyneType», 0 HEOOXOAMMOCTU MPUHATUA KOTOPOrO FOBOPAT YXXe
aBa pecatunetus. BmMecTo aToro npuxoguTcs [OBOMbCTBOBATLCA BECbMa JIAKOHWYHOM
rnason 13 ®epepansHorosakoHa Ne 7 ot 10.01.2002 «O6 oxpaHe OKpy»KaroLlen cpenpl», B
KOTOPOW NPeayCMOTPEHA KOMIMIEKCHOCTb 1 BCEOBLLHOCTL 9KONOrM4YeCcKoro obpasoBaHuns (CT.
71), n akonormnyeckoe npoceeLleHne (cT. 74). OgHako B cuny camoro hopmMmara u xapakrepa
OaHHOr0 3aKoHa OH He COAEPXUT KOHKPETHbIX MOJIOXKEHUN O (POPMUPOBAHUN CUCTEMBI
9KONornm4eckoro o06pasoBaHNss U MPOCBELLEHNSA, KPUTEPUEB W HOPMaTMBOB MO UX
COOEPXKaHMIO 1 MHOIOE ApYroe, YTo ABNAETCA 0653aTeNbHbIM B KOHKPETHOM 3aKOHE NPSAMOro
OENCTBUSA. HET ACHOCTU 1 B TOM, Kaknue 3KONOrnm4eckne 3HaHusa n nHgpopmaumio Heobxoanmo
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nony4yartb Ha pa3HbIX CTYMNEHAX OTEYECTBEHHOW CUCTEMbI 06pa3oBaHuns. Hnyero He roBopuTcs
N O PasBuUTUM 3KONOIMM KakK Hayku, a Takxe 06 arpapHO-npaBOBOW Hayke, 6e3 4ero
COBPEMEHHOE 3KOJI0rn4yeckoe obpasoBaHme U NPOCBELLEHNE HEBO3MOXXHO.

MpencraBnseTcs, 4TO LS YCMEWHOW 3aKonormsauum obpasoBaHusi, Heobxoammo
n3y4atb, NpexXae BCEro, Takmne NpeaMeTHble 061acTu, Kak 3KOSIOrMYecKoe 1 arpapHoe npaso,
9KONIOrM4YecKne 1 npaBoBble MPO6GMEMbI PasBUTUA POCCUNCKOrO cena, npakTU4Yeckue wu
9KONOrnM4yeckne  acnektbl  (QPYHKUMOHUPOBAHMS  arpapHOM  9KOHOMWKK  (arpapHoro
NPON3BOACTBA), aKTyasibHble NPO6AEMbl COLMANbHO-TPYAOBbIX OTHOLUEHWA B KOHTEKCTE
9KOIOrMYECKOro COCTOSAHUSA B CTPaHe 1 ap. OTo TemM 6onee onpaBgaHo, Y4To B 3TUX BONpocax
NMEIOTCS Cepbe3Hble Hay4Hble HapaboTku [6-10].

CoeguHeHne Haykm 1 obpas3oBaHUs B KOHTEKCTE pPas3BUTUS 3KONOrM3auumnm Takoro
obpasoBaHMa — €AMHCTBEHHO MpaBWUbHOE peleHne. Ho 3pecb BCTaeT psf CHOXHbIX
hakTopOoB, MPENSATCTBYIOLWMNX TAKOMY COEOAMHEHUID: CTapeHue maTepuasibHO-TEXHUYECKOWN
6a3bl MHOMMX y4ebHbIX 3aBeAEHUI, HEXBATKa (PMHAHCOBbIX CPEACTB, HU3KUN YPOBEHb ONNaThl
nepcoHana 1 negaroros, NPaKTUY4ECKOe OTCYTCTBME MOTUBALWM Y CTYAEHTOB K MOJSy4YEHUIO
obpaszoBaHua u T.0. W 3T akTopbl MrpalwT CBOK HEratMBHYKO pPOJSib B CHMXKEHWUN
9KONOrnM4ecKom 6e30nacHOCTN B COBPEMEHHOM POCCUNCKOM OOLLECTBE.

YKpenneHne 3KONorm4eckon 6e3onacHOCTU npegnonaraet u - ONpPeAeneHHyo
KOPPEKTMPOBKY cogepxxaHna depepanbHoro 3akoHa Ne390 ot 28.12.2010 «O
6e30nacHoCTU», B KOTOPOM OMpeneneH «npuopuTeT NpeaynpeanTeflbHbIX MepP B LENsX
obecneyveHns 6e30NacHOCTU». ITO NONOXKEHNE TaKXKe LenecoobpasHo 6b110 bl JONONMHUTD
(ycunutb), BBEOS (DOPMYNUPOBKY «MPeaynpeamnTenbHbiX MEP MO WCKIOYEHUIO MPUYMH ©
BO3MOXXHOCTEN HapyLueHns 6e30nacHOCTW», MOCKOMNbKY NpeaynpenuTenbHble Mepbl MOryT
ObITb 4OCTATO4YHLIMU 1 HEQOCTATO4YHbIMU. B cnyyae HegocTaTto4yHOCTN Takux Mep TpeboBaHus
depepanbHOro 3akoHa «O 6e3onacHOCTM» (OpManbHO WUCMOMNHATCA, a 6e30MacHOCTb
MOXET OTcyTCTBOBaTb. EcCnu cnepoBatb CyLLECTBYIOLLEMY OMpPeneneHnto TepMuHa
«6e30nacHOCTb», TO OH 03HaYaeT «OTCYTCTBME onacHocTu» [11, c.67]. Takas 6onee 4eTkasa
dhopmanusaumst NOHATUS «3Konorndeckas 6e3onacHOCTb» npeanonaraeT B OnpeaesneHHOM
CMbICE N Nepexon K HOBOMY KOHLENTYaslbHOMY NogXxony K 3KOMormd4eckum npobaemam n nx
peweHunto. [Jeno B TOM, YTO AENCTBYIOLWAA HOPMaTUBHO-3aKoHoAaTeNnbHas 6asa B Hallen
CTpaHe HaueneHa Ha COXpaHeHMe OKpyXkawllen cpepbl. Ho peanbHoe ee COCTOsiHME,
OCOBEHHO 3a nocnegHue OEeCATUNETUs, HACTONIbKO YXYALWWUIOChb, YTO COXPaHsATb TO, YTO
OCTaNoCb, YX€ HeOoCcTaTto4yHOo. Heobxoammo pekynbTMBMPOBaTbL MPUPOAHYH  cpeny,
obecneunTtb ee paclUMpeHHOe BOCMNPOU3BOACTBO. TakoW MNOOXOL AO/MKEH Y4UTbIBaTb W
cneunduky npoTexkarLmx rnobanbHbIX 1 pernoHasnbHbIX npoueccos [13, ¢. 81].

International journal of Professional Science

10
Ne12 (2) -2023


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

YuntbiBass macwTabbl U XapakTep COBPEMEHHOro reonosINTUYECKOro Kpusnuca,
BOMPOCHLI 3KOSIOrM4Yeckon 6e30nacHOCTN HEMNOCPEACTBEHHO CTaM KacaTbCA He TOMbKO
rPaXXKAaHCKOro HaceneHus, HO N BOOPYXXEHHbIX cui rocygapctea. CneuynanbHas BOEHHas
onepaums Ha YKpanHe BbisiBMUa NOMbITKM NOCNefHEN CO34aTbh XMMUYECKOE OPY>KME Ha CBOEN
Tepputopun. O6 3atom 3assunm B MuHuctepctBe 060poHbl Poccuinickon ®epepaunn
11.03.2023 r. PaHee ctano n3BectHO 06 aHaNoOrnM4Hom NOnbITKE co3aaHnss GMoNorM4ecKoro
opy>xus B [py3un, roe MNMeHtarod B 2011 r. noctponn cneuunanbHblin «LIeHTp no nccnepgosaHunio
06LLEeCTBEHHOIr0 300P0BbA UM. Jlyrapa», Bblgenms Ha aTo ctpoutenscTso 300 MH. [ONNapos.
Kpome Toro, Heo6xoaMMo yu4uTbiBaTb U PUINHECKNA U3HOC CKNAACKUX MOMELLEHUA N NHbIX
MECT XpaHeHusi 0TpaboTaHHbIX OTXO40B BOEHHOrO XapakTtepa. [lloatomy BHUMaHne BC PO k
BOMNPOCaM 3KOJIOrMYECKON 6e€30NacHOCTN COBEPLLEHHO ONpaBhaHo 1 CBOEBPEMEHHO. Lienbto
aKonornyeckoro obecneverHuns BC PO aBnseTcs OOCTMXKEHNE 3KONOrM4ecKonm 6e3onacHoCcTun
B UX OEATENbHOCTN, 3alumTa JIMHHOro COCTaBa, BOOPYXXEHUS N BEHHOW TEXHUKMK B YCNOBUSX
BO3AENCTBMA HEONAronPUATHBIX 9KONOrMYECKUX (PakTOPOB.

B uenom, akonorndeckas 6€30nacHOCTb — MOHATNE MHOrOMEPHOE 1 TpebytoLLee CBOEN
KOMMIEKCHOMN Hay4Hon Kogndurkaunmn. OHO NMMEET HE TONIbKO OOLLECTBEHHbIN, HALVOHANbHbIN,
HO W JIMYHOCTHbIA, WHOUBUAYaNbHbIA YPOBEHb, a TakXe MeXOYHAPOOHbI YPOBEHb.
lMocnegHee cBs3aHO C TEM, YTO NpUPOOHasa cpeda cama no cebe He 3HaeT HauMoHasbHbIX
rpaHny M MHOrMe MNPOLECChl, MPOUCXOAALME B HEN, a TakKXe MOCNeacTBuMs TEXHOMEHHOro
XapakTepa, CBs3aHHble C XO3SWCTBEHHOW W WHOW [OEATENbHOCTLIO 4enoBeka, HOCAT
rnobanbHbil N TPaHCrpaHu4dHbll xapaktep. OCOBEHHOCTLIO COBPEMEHHOro nepuopa
SABNSIETCA TO OOCTOATENbCTBO, YTO B  YCMOBMSAX PACTYWEro reonoMTUYecKoro
NPOTUBOCTOSAHUSA, HaBA3AHHOIO KOJIEKTVMBHBIM 3anagoM ApYyruM  LeHTpam MUPOBOro
passutns (MHous, Npax, KHP, Poccna n T. 4.), 3aMeTHO AeBanbBUPYETCS MeXayHapOAHoe, B
TOM 4UCNE W 3KONOIMYECKOE 3aKoHOOATenbCTBO. Ecnm Ha ypoBHE HauMOHaNbHOrO
3aKoHOAATENbCTBA MOXXHO [A0OCTATOYHO ObICTPO pPEWnNTb  BO3HMKawWwme npobnemsbl
9KONOrMYECKON MNONUTUKN, TO B MEXAYHAPOAHOM acnekTe 3TO CTaHOBUTCA AenaTb Bce
TpygHee. Tem BaxxHee OKasblBaeTCs 3agada obecneveHnss 3Konormyeckom 6e3onacHoCcTu.

BbiBOAbI

B HacTosiwee Bpemsi 3KOOrMYeckasi MnonuTMKa COBPEMEHHOrO POCCUNCKOro
rocygapctea onpepensietca «CTparernen akonormdeckom 6e3onacHoctn Poccuinckon
®epepauumn», npuHaTon B 2017 r. Ha nepuog po 2025 r. [14]. OgHako B CBS3N C
NPUOMKAIOLWMMCA UCTEYEHNEM BpPEMEHU pencteuss aton  CTpaTternm CTaHOBUTCSA
Heob6XxoOoMMbIM padpaboTka Komnnekca Mep no 6onee adhekTMBHOMY 0ObBecneveHunto
aKonorn4yeckom 6e3onacHoOCTH, cpean KOTOPbIX 0COO0e 3HaYeHne OOMKHO ObITb OTBEAEHO
aKonornsaumm CoBpeEMEHHOro 06pasoBaHuns.
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Kpome Toro, 3agada paspabotkm HoBom CTparerum aKonorn4yeckom 6e30onacHoCTur
Poccuinckon ®epgepaumn Ha nepcrnekTuBy 0bOycnoBrieHa N HeOH6XO4MMOCTLIO 0becnedeHns
npPaBoBOM NIETUTUMHOCTU B MEXAYHAPOAHOM 3KOJSIOMMYECKOM 3aKOHOOATENbCTBE W
pa3paboTKM COBMECTHbIX (MEXOYHaPOAHbIX) NPOEKTOB B 06/1aCTN 9KOOMMYECKON NOANTUKN
B YCNOBUAX BbICOKOW MEOMOSINTUHECKON O COLManbHO-3KOHOMUYECKOWN TypbyneHTHoCTU. B
HACTOALLNA MOMEHT MOXXHO FOBOPUTbL O HOBOM, MATOM 3aTane B pasBuUTUN MeXOYHAPOAHOro
9KONIOrM4ecKoro npasa, OO6YCIOBAEHHOrO (QOPMUPOBAHNEM HOBOW eONONTUHECKON U
coumanbHO-3KOHOMUYeCKo peanbHocTn [12, 15, 18]. 3a npepblgywme 4eTbipe atana ero
ncTopmn  OGblNN TObBKO  3aNoXXeHbl UM 4acTU4HO COPMMPOBAHbI OCHOBbI  Pa3BUTUSA
WHCTUTYLMOHAbHBIX MEXaHU3MOB ANsa obecneyeHnsa aKkonormyeckom 6esonacHocTu [16], HO
TaK 0O KOHUa aTa npobnema elle He pelleHa. B ycnosmsx popMmpoBaHms MHOMOMOASIPHOIO
Mupa TpebyeTca nNpegMeTHas U CUCTEMHAA KOOPAMHAUMS OEATENbHOCTU B 3KOSIOrMYECKOM
ctepe, B 4acTtHOCTM, B 0o6nactm (OpMUPOBAHUSA 3KOSOro-npaBoOBON OTBETCTBEHHOCTU
npupoponons3oBatenein. Kpome Toro, HEO6X0ANMO CO3[aHNEe CUCTEMbI YHETKNX MPUHLMUMNOB B
MeXOyHapOOHOM 3KOJIOrMYECKOM MpaBe, MOCKOJIbKY OO CUX Mop «OrnpefeneHHoro u
ncHepnbIBarOLLLErO nepeydHs O6LLENPUSHAHHBIX NPVHLMNOB MEXOyHapoaHoro
9KOJIOMMYECKOro npasa Ha AaHHbIM MOMEHT He cyllecTsyeT» [17, €.616].
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Abstract. The article is devoted to the study of mechanisms of muscle-energetic disorders in glycogen disease, the
main pathogenetic stages of development, defects of enzymes involved in glycogen metabolism, and the reasons for the decrease
in the energy potential of cells are considered. General information about the incidence of the disease, clinical manifestations,
diagnostic methods and principles of treatment of glycogen disease is presented.

Keywords: Glycogen disease, glycogenosis, glycogen accumulation, enzyme disorder.

PeueHszeHT: Llapuk ManuHa HukonaesHa - JOKTOP MeQMUMHCKUX HayK, npodeccop. 3aB.
kadenpon obLeCTBEHHOrO 300P0Bbs, OPraHN3aunn 1 3KOHOMUKN 30PaBOOXPaHEHNS M.
npod. A.Ll. TkayeBa. KeMepoBCKUI rocyAapCTBEHHbIV MEOULIMHCKUIN YHUBEPCUTET

Glycogen is an important polysaccharide accumulated in many animals and humans. It
plays a key role in energy storage and supply by making glucose rapidly available to cells.
Glycogen is synthesized and utilized in the liver and muscles, where it is subsequently stored
as granules. When energy is lacking, glycogenolysis occurs, producing glucose that is
metabolized by cells to perform various functions. However, the regulation of glycogen and its
functions are not limited to energy aspects only. Glycogen also performs an important function
in the regulation of blood glucose levels, playing the role of its reserve source. Glycogen levels
also determine the level of hormones in the blood. In addition, glycogen is involved in
maintaining homeostasis by participating in metabolism and controlling metabolic pathways.
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Thus, glycogen is an essential component of the body, providing energy reserves and
supporting the normal functioning of cells and organs.

To date, it has been proven that there are a number of causes that trigger a disorder of
glycogen metabolism in the body. First, it is a genetic mutation that leads to a disruption of
glycogen structure or its synthesis.

Mutations can result in the accumulation of defective glycogen or its deficiency, which
affects the energy processes of body cells [4].

Secondly, external factors such as poor nutrition or pathological conditions of organs
and systems that also impair glycogen metabolism have an impact. Liver pathologies such as
cirrhosis or hepatitis, as well as pathologies of the musculature, which is responsible for
glycogen processing and storage, can cause disorders of glycogen metabolism. One of the
leading causes is impaired activity of enzymes responsible for glycogen synthesis and
breakdown. For example, deficiency of such enzymes as, glucose-6-phosphate, 1-4
glycosidase, alpha-1,6-glucosidase, glycogen phosphorylase, can lead to glycogen
accumulation in tissues and organs [1]. Such a typical form of carbohydrate metabolism
pathology, which is also combined with hypoglycemia is called glycogenosis or "Glycogen
disease" [5].

Glycogenoses are a rare group of inherited diseases characterized by disorders of
glycogen metabolism in the body. In 2020, an extensive genetic-epidemiologic study of
hereditary diseases was conducted in Russia, involving 4 million people [1]. This study
revealed that more than 70% of hereditary diseases are rare, but their prevalence rate reaches
2% in the population. More than 800 different nosol ogic forms of hereditary diseases were
also found.

Among rare diseases, glycogenoses occur with low frequency. For example, in Russia,
the incidence rate of glycogen diseases is no more than 10 cases per 100 thousand
population, and the total number of children with glycogen diseases is 0.34 per 100 thousand
child population.

Glycogenosis type la occurs in approximately 80% of patients among all patients with
type | glycogenosis. The incidence of this type in the general population is approximately
1:100,000 to 300,000. However, among Ashkenazi Jews, the incidence rises to 1:20,000,
which is 5 times higher than in the general Caucasian population [2].

Type Ib glycogenosis occurs in approximately 20% of patients among all patients with
type | glycogenosis. The incidence of this type of glycogenosis is unknown.

The incidence of type Il glycogenosis is approximately 1:40,000 newborns.

As of 2019, 36 cases of Pompe disease have been identified in the Russian Federation.
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Type Il glycogenosis occurs in approximately 24% of all glycogenotic patients. The
incidence of this type of glycogenosis is 1:30. In a population of North African Jews in Israel,
this type of glycogenosis occurs with an incidence of 1:5,400, and the carrier frequency is
1:35. In Europe and North America, the incidence of type Ill GD is approximately 1:83,000 [1].

Type IV glycogenosis accounts for only 0.3% of all glycogenotic patients and its
prevalence is unknown.

There are 12 types of glycogenoses, which are categorized according to pathogenesis:

° hepatic - O, I, lll, IV, VI, VIII, IX, X, Xl types,

o muscle types V and VI,

o mixed - type Il [6].

The mechanism of muscle-energetic disorders is related to the genetically determined
absence or reduced function of enzymes involved in glycogen metabolism.

For example, in the absence of muscle phosphorylase, there is no cleavage of a1,4-
glycosidic bonds that are part of the glycogen molecule, hence no formation of glucose-1-
phosphate, which is one of the metabolites in the process of glycogenolysis. This leads to the
accumulation of glycogen in muscles, which can lead to the development of glycogenosis type
V (McArdle's disease) or glycogenosis type VII (Tarui's disease).

The GAA gene, located on chromosome 17, encodes acidic alpha-glucosidase, an
enzyme that helps break down glycogen in lysosomes. It is similar in functionality to the
enzyme that breaks down glycogen, but the two enzymes are on different chromosomes, are
processed differently by the cell, and are located in different parts of the cell - lysosomes and
cytosol, respectively. Errors in this gene can lead to impaired lysosomal alpha-glucosidase
function and glycogen accumulation in cells, which can eventually lead to the development of
glycogen accumulation disease type Il, also known as Pompe disease. This disease is an
example of how genetic factors can be deterministic for the development of a particular body
condition. Thus, the GAA gene plays an important role in the normal function of lysosomes
and glycogen processing in the body.

The disorder of the "dewetting" enzyme amylo-al,6-glucosidase associated with its
deficiency is characterized by autosomal recessive inheritance. In this pathology, there is no
hydrolysis of the al,6-glycosidic bond, resulting in a lack of formation of free,
unphosphorylated glucose. As a result of this defective enzyme function, no branch-free
glycogen molecular chain is formed, which is the initial substrate for phosphorylase. This type
of glycogenosis belongs to glycogenosis type lll, also known as Cory-Forbes disease [1,3,4].

Thus, this group of glycogenoses is characterized by changes in muscle tissue
enzymes, leading to impaired muscle energy supply during physical activity, muscle pain, and
cramps. Glycogen, which does not undergo decomposition, leads to impaired synthesis of
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ATP, the main energy molecule necessary for muscle function. This leads to energy deficiency
in the muscles and the appearance of characteristic clinical manifestations.

Glycogen diseases have a variety of clinical manifestations, which may be associated
with damage to various organs and body systems. However, in most cases, the disease is
progressive and severe, often leading to death.

Patients with glycogen diseases have liver, heart and muscle lesions. Liver lesions may
manifest as increased abdominal size and various liver dysfunctions, this is due to impaired
formation and breakdown of glycogen, leading to its accumulation in the organ. Episodes of
cramps are also one of the frequent symptoms of glycogen disease, especially during physical
activity, as the muscles are unable to properly process glycogen into energy. Heart damage
can manifest as various cardiomyopathies and other cardiac problems, particularly the
underlying electrolyte abnormalities associated with the disease can cause arrhythmias.

Patients have difficulty in performing physical tasks. Weakness and increased fatigue
combined with impaired physical development in childhood are also characteristic
manifestations of glycogenosis.

Glycogen storage disease is characterized by an increased content of glycogen in the
muscle, which cannot be completely broken down. This can lead to muscle pain, especially
after exercise, as well as myoglobinuria, which manifests as red-colored urine, and severe
renal failure.

During physical activity, such as in type V glycogenosis, the "second breath
phenomenon" is observed, which is explained by the flow of blood containing glucose into the
muscles.

The list of symptoms also includes hypotonia, splenomegaly, liver cirrhosis, and
neurologic lesions that may include psychomotor retardation and speech delay. One of the
characteristic features is a "doll's" face, a feature of appearance characterized by wide-set
eyes, large nasal openings, and a wide mouth due to local deposition of subcutaneous tissue.

Clinical manifestations of glycogen diseases may vary depending on their type and
degree of progression. Some forms, especially those leading to liver damage, may progress
rapidly and be severe, so it is important to pay timely attention to these symptoms and perform
the necessary examination to make an accurate diagnosis and prescribe appropriate
treatment [1,3].

As a laboratory diagnosis for the determination of glycogen disease, patients are
recommended to conduct the following types of tests: complete blood count, biochemical
blood test with the measurement of such indicators as glucose, ALT, AST, lactate, GGT,
alkaline phosphatase, total protein, albumin, cholesterol, triglycerides, uric acid and bilirubin.
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Blood creatine kinase activity and levels of creatine kinase isoenzymes and LDH are also
determined.

The levels of sodium, potassium, chlorine, total and ionized calcium, free and total L-
carnitine are also analyzed. Blood lipidogram allows you to determine the level of cholesterol,
LDL, HDL and triglycerides. Blood CSF, coagulogram, alpha-fetoprotein content analysis are
also performed.

In case of Glycogen Disease with muscular system involvement, the level and activity
of creatine kinase isoenzymes (CFK MB) and myoglobin content in urine are additionally
tested. Blood phosphate levels are also determined and daily proteinuria, microalbuminuria,
calcium and phosphate excretion in daily urine are analyzed.

Additionally, it is recommended to perform molecular genetic studies to verify the type
of hereditary pathology.

As an instrumental diagnosis, abdominal ultrasound is performed to determine the size
of the liver and the state of its parenchyma. For differential diagnosis of glycogen disease and
determining the degree of fibrosis, it is recommended to use the method of puncture liver
biopsy, which includes morphological examination of the obtained biopsy specimen. MRI of
the muscles of the lower limbs will be useful for assessing the state of the muscular system,
detecting degenerative changes, fatty muscle replacement, the presence of edema and
inflammatory processes in the skeletal muscles. External respiratory function studies are also
recommended to monitor pulmonary function, which may be impaired due to respiratory
muscle dysfunction. The study includes measurement of unprovoked respiratory volumes and
flows. The use of these types of studies will help to more effectively determine the patient's
condition and prescribe a treatment plan [1].

With proper nutritional therapy in cases of glycogenosis, metabolic disturbances can
be minimized and the risk of complications can be reduced. The diet for patients with different
types of glycogenosis differs from that of healthy children because of its higher carbohydrate
and protein content and lower animal fat content.

It is recommended to organize frequent meals with an even distribution of digestible
carbohydrates throughout the day, especially for patients with type | GD. For this purpose, the
number of meals is increased to 6-8 times a day, including early breakfast and late dinner, to
maintain normal blood glucose levels. Also in case of low blood glucose concentration, 1-2
night feedings are introduced. Thus, there is no specific treatment for patients with
glycogenosis and they require constant monitoring and supportive therapy throughout life.
Diet and nutritional regimen are the main therapies to prevent and control various metabolic
disorders and functional problems associated with glycogenoses [1,3,4].
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In general, understanding of the mechanisms of muscle-energetic disorders in glycogen
disease, enzyme defects, and causes of decreased cellular energy potential allows us to
review the main aspects of this rare disease. However, further research and the development
of new diagnostic and treatment methods are still needed to improve the prognosis and quality
of life of patients with glycogen disease.
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Abstract. The work is devoted to the study of the current state of land management in Russia and the prospects for
its development. The main aspects of land relations are considered, including issues of land ownership, use and regulation.

The role of the state, society and business in the formation and effective management of land resources is highlighted.

Contemporary challenges facing the land management system, such as climate change, urbanization and economic
transformation, are analyzed.

Issues of promising trends and possible reforms aimed at optimizing management and sustainable development of land
resources in Russia are raised.
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Annomayus. Paboma noc6auena uccaedobanuio mekyujeeo cocroanus semaeycmpoticmba 8 Poccuu u nepcnexmub
eeo pasBumus. PaccvampuBaromca 0cHOBHble ACNeKmbl 3eMEAbHbIX OMHOUleHUtl, 6Bkaouas Bonpocsl 3eMeAbHOl
cobcmBennocmu, Ucnoab308anus u pecysupoBanus.

Ocbewyaemcs poav eocydapcmba, obwecmba u dbusmeca 6 popmupobaruu u scppexmubrom ynpabieHuu 3eMeAbHbIMU
pecypcamu.

Anarusupyromes cobpementvle Bbi306bL, cmoaujue neped cucmemon semaeycmpoicmba, maxue Kax usMeHeHue
KAUMAMA, YpOaHU3AYUA U IKOHOMULECKUEe MPAHCHOPMAYULL.

Ioonumaromes Bonpocs nepcnexmuBHbuix meHOeHYUn 1 B03MOKHBIX peqhopM, HANPABACHHBIX HA ONMUMUAYUIO
ynpabaenus u ycmonuuboe pasbumue semeavHuix pecypcob 6 Poccuu.

KaroueBuie caoBa: semaeycmpoiicmbo, semeavHvie OMHOULEHUSA, cOOCTBEHHOCTD.

PeueHseHT: MoHryw Anna JlocnaHoBHa — KaHOuOaT PUANYECKNX HayK, goueHT. PrE0Y BO
«TYBUHCKUIN rOCyAapCTBEHHbIV YHUBEPCUTET»
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CoBpemMeHHOe 06LLECTBO CTaNKMBAETCA C PAOOM CJIOXKHbIX NMPo6siemM, B TOM 4YUCne 1 B
obnactn 3emneycTponcTBa, KOTOpble TPEeOyHT CEePbE3HOr0 BHUMAHUA W KOMIMEKCHOrO
aHanmsza. B Poccun 3emneyCcTponcTBO SBMSIETCA KJIOYEBbIM 3JIEMEHTOM YCTOWYMBOro
pPasBUTUS, BIMSS HA MHOXXECTBO Cep, Ha4MHas OT 9KOHOMUKM 1 3aKaH4YMBas SKOSIOreN.

PaccmoTpuMm TeKyllee COCTOSIHME CUCTEMbl 3emsieycTponctea B Poccun, a Takxe
npoBedéM aHann3 nepcrnekTB ee pasBUTUA B YCNOBUSX COBPEMEHHbIX BbI3OBOB W
TpaHchopmaumin.

3eMefbHble Pecypcbl MPeacTaBnsaloT COB0N KYEBOW (PakTOp B OKOHOMUYECKOM,
coumMasnibHOM N SKOJIOMrMYECKOM Pa3BUTMM CTPAHbI.

Bonpocbl 3emenbHOM COB6CTBEHHOCTWU, WUCMONb30BaHUS W PEryMpoBaHUS UMEKT
CyLLEeCTBEHHOE BO3[ENCTBME HA XU3Hb rpaXkaaH, a Takxe Ha JO0JIFOCPOYHYI0 YCTOMYMBOCTb
pernoHoB. [MoHMMaHne Toro, Kak a@EeKTUBHO YNpaensTb U pacnpepensTb 3eMefbHble
pecypcbl, CTaHOBUTCA 60fiee aKkTyasbHbIM B YCNOBUAX FNOOaNbHbIX U3MEHEHUIN, TaKNX Kak
KNIMMaTuyeckne  nepemMeHbl, ypbaHumsaums U MHHOBAUMOHHbIE  3KOHOMUYECKUE
TpaHchopmaumn.

(OcymapCTBEHHOE YynpaBfieHne 3eMNIEYCTPOWCTBOM, B3aMMOAencTeue obuiectsa u
6usHeca B paHHOW 06NnacTu, a TakXXe COOTBETCTBYHOLLME MNPaBOBblE N 3KOHOMMUYECKUNE
MeXaHn3Mbl UrparwT pewawLwyo pofib B (POPMUPOBaHMM  YCTONYMBON  CUCTEMBI
3emneyctpoinctea. [lonbitaemca 6onee rnyboKO MOHATb TEKYLLYHO CUTyauuio, BbISBUTb
BbI30Bbl, C KOTOPbIM/ CTaJIKUBAETCHA CUCTEMA 3eMJieyCTponcTea B Poccumn, n paccMoTpeTb
NepcnekTBbl €e pas3BUTUS B KOHTEKCTE COBPEMEHHbIX TeHOeHUMA U noTpebHocTen
obulecTBa.

Ba)KHbIM acnekToM 3eMefibHbIX OTHOLWEHUN B Poccun siBASETCHA BOMPOC 3EMESIbHOMN
COBCTBEHHOCTN.

AHanna pasnu4Hbix OpM COBCTBEHHOCTW, BKIKOYAA YaCTHYHO, rOCYOapCTBEHHYIO U
MYHULUNANbHYHO, NO3BOJISET BbISBUTb CUSIbHbIE N Cnabble CTOPOHbI TEKYLLEN CUCTEMBI.

[Mpobnembl 4ONFOCPOYHONM apeHpl 1 UCNONB30BaHUSA 3EMN TakxKe TPebyoT BHUMaHWS.

A peKkTnBHOE YynpasneHne 3emMmesfibHbIMU pPecypcaMn UrpaeT KIYEBYHO pPOb B
obecneyeHnn yCTOMYMBOro pasBuTus. AHanm3 opraHn3aumm n MyHKLNOHNPOBAHNSA OPraHoB
ynpasneHns 3emMesfibHbiIMW pecypcamMu B pamMKax FOCYyOapCTBEHHbIX CTPYKTYpP, a Takxke
B3aUMOOENCTBNE C  PEernoHasbHbIMM U MyHMUMNANbHbIMKA ~ OpraHamu, BbISBASIET
NoTeHUManbHbIE YNyyLlEeHNa B JaHHOW o6nacTu.

nobanbHOEe UW3MEHeHMEe Knumarta BHOCUT  CYLLECTBEHHblE  KOPPEKTUBbI B
3eMJ1IeyCTPONCTBO.
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PaccmoTpeHne nocneacteBuini M3MEHEHUS KuMarta aNna 3eMefibHbIX PEecypcoB U
Heo6XOAMMOCTb afanTaumMm  CYLWECTBYHOLWMX METOO0B 3EMNIeyCTPONCTBA CTaAHOBSATCA
aKTyanbHbIMI BONPOCaMu.

BypHOe yBennyeHne TrOpPOACKOro HaceneHuss TpebyeTr 6onee addHEKTUBHOIO
NNaHNPOBaHMS 1 UCMOJIb30BaHNA FOPOACKUX 3EMETb.

Bonpocbl XXWANWHOMO CTPOUTENLCTBA, WH(PPACTPYKTYPbl M OXpaHbl NPUPOAbl Mpu
ypbaHnsauumn ABAs0TCA KNIOYEBbIMU acnekTamum.

OKOHOMMYECKNE W3MEHEHNS, BK/KO4Yas nMepexoq K UunpoBOA 3SKOHOMUKE U
WHHOBaLMOHHbIE MOLXOObl B CEIbCKOM XO3ANCTBE, TPEOYIOT nepecMoTpa CyLLECTBYHOLLMX
MoZeNenn UCNONb30BaHUS 3eMEJSibHbIX PECYPCOB U (POPMUPOBAHUSA HOBbIX MOOXOAOB K
3eMNeyCTPONCTBY.

AHanns ahhekTnBHOCTN roCcyaapCTBEHHOIO ynpasfneHus B KOHTEKCTe
3eMeyCTPONCTBA, BK0Yasa NPO3pavyHOCTb NPOLLECCOB, NpUBEYeHNE SKCNEPTOB U NPUHATHE
COBPEMEHHbIX TEXHONOIMNN, ONPeaenaeT BO3MOXHOCTU NS YNYYLEHNS CUTyaumm B AaHHOWN
obnacTtn.

AKTMBHOE y4acTne obuiecTBa B MpoLeccax 3eMeyCTPonCcTBa CnocobCTBYET Y4eTy
pasHoobpa3HbIX WMHTEPEcCoB U npegnoydTteHuin. Bsaummopencteme ¢ 06LLECTBEHHLIMU
opraHmsauMsaMm 1 rpaxgaHamm MOXET obecnedntb 6onee cbanaHCMpOBaHHbIA U
OTBETCTBEHHbI NOOXOA.

BsaumopenictBne OGuaHeca C  3eMNIeyCTPONCTBOM, BKJKOYAaA  KOPNOPaTUBHYHO
coumanbHyld OTBETCTBEHHOCTb M MHHOBAUMOHHbIE METOAbl WUCMOSb30BaHUS 3EMESIbHbIX
PEeCcypcoB, MOXET CTaTb CTUMYJIOM A1 YCTONYNBOrO Pa3BUTUS.

[MpuUMeHeHNE COBPEMEHHbIX TEXHOMOMUIN, BKAKOYaA reonHOPMauMOHHbIE CUCTEMBI Y
UMPOBbIE MHCTPYMEHTbI MIAHNPOBaHUS, MOXET MOBbICUTL 3PPEKTMBHOCTL YyrNpaBieHNs
3eMenbHbIMN pecypcamu.

PaspaboTka 1 BHegpeHwe cTpaTerMi agantaumm K WU3MEHEeHusM Knumarta B
3eMeyCTPONCTBE NOMOIYT MUHUMU3NPOBATb PUCKN N COXPaHUTb YCTONYNBOCTb.

lMopoepxka >e WHHOBauMA B 9KOHOMUKE, OCOBEHHO B arpapHOM CeKTope,
CNOCOBCTBYET YCTONHYMBOMY NCMOSIb30BAHUIO 3EMESIbHBIX PECYPCOB.

PaszsButne ropogoB C YYETOM 3KOSIOMMYECKMX U COUMAsNbHbIX aCMEKTOB MOXET
obecneunTb 6anaHc Mexxay ropoacKnM 1 CENbCKUM NPOCTPaHCTBOM.

dcce no 3emneycTponcTtesy B Poccun npepocTtaBnaeT O6GLWMPHLIA aHann3 TeKyLlero
NMONIOXKEHNA N MEPCNEKTUB PasBUTUSA CUCTEMbI, OCBELLAs K/oYeBble acneKTbl, Bbl30Bbl U
BO3MOXXHbIE MYTN ONTUMN3ALMX B YNPaBfeHNUN 3EMENbHbIMIN PeCcypcamu.

B 3aknoyeHne, acce 0 3emneyctponctee B Poccum BbIsIBUNO MHOXXECTBO acrekToB,
onpefensowmx TeKyllee COCTOSIHME W MepCrnekTUBbl PasBUTUA 3TOW BadKHOW cepbl.
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Poccunckasa cuctema 3emneyCTpOMCTBa OKasblBaeTCA B LUEHTPe BHUMaHUA B CBETe
COBPEMEHHbIX BbI3OBOB, TPEOYIOLLNX HEOTNOXHbBIX 1 rNy60oKuX pedopm.

Tekyliee NOJIOXKEeHne 3emeycTponcTsea nogyepkusaeT Heob6XxoaNMOCTb
NepeocMbICNeHNss (OPM COOCTBEHHOCTM W YAYYLIEHUS MEXAHWU3MOB  YNpaBieHNs
3emesbHbIMN pecypcamu.

ODPEKTUBHOCTb  FOCYOApPCTBEHHOrO  yrnpaBfieHusi, BoOBfiedYeHne obwectBa WU
COOTBETCTBME COBPEMEHHbIM TEHOEHUUAM B OU3HECe, CTaHOBATCA  KJIHOYEBbIMU
HanpasneHnaAMM N gasbHENWNX N3MEHEHNIA.

Bbi30Bbl, CBAA3aHHbIE C W3MEHEHWEM KuMara, ypbaHusaunen n 3KOHOMUYECKNMU
TpaHcopMaunsamu, TPeBYOT KOMMEKCHbIX cTpaTernin agantauumn n UHHOBaLWIA.

B 9TOM KOHTEKCTE, NCNOMb30BaHNE COBPEMEHHbIX TEXHOSIOMMI, YYeT MHeHNs obLiecTea
N aKTVBHOE B3aMMogencTene ¢ 613Hec-coobLEeCTBOM CTaHOBATCA HEOTHEMIEMOWN YaCTbiO
nyTW K YCTON4YMBOMY Pa3BUTUIO.

bynyuwiee 3emneyctponctea B Poccun 3aBUCUT OT TOro, HACKOJIbKO YCMNELWHO CcTpaHa
CMOXET afanTupoBaTb CBOK CUCTEMY K U3MEHSAIOLLMMCS YCIOBUSIM.

Mpn 3aTOM, BaXHbIM oOCTaeTcsa 6anaHc Mexay OSKOHOMUYECKMMU UHTepecamu,
coumasnbHON OTBETCTBEHHOCTBIO M 3KOJIOMMYECKOM YCTONYNBOCTBIO.

BHegpeHune nHHoBaumii, cTpaterni agantauum n cbanaHcMpoBaHHOE rocyfapCTBEHHOE
ynpasneHne CMOryT cpenatb 3emfeyctponctso B Poccun 6onee adhpekTMBHbIM U
OTBETCTBEHHbIM MHCTPYMEHTOM Ans 06ecneyeHns yCTon4msoro 6yayLiero CTpaHsbl.
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Abstract. The article discusses issues of divorce, divorce procedures, distribution of property and determination of
child custody. It is concluded that divorce is an undesirable phenomenon that primarily affects children, and therefore all
possible measures should be taken to reduce the number of divorces.
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PeueH3eHT: MoHryw Anna JlocnaHoBHa — KaHOUOAT HOPUANYECKNX HayK, aoueHT. DrE0Y BO
«TYBUHCKUW rOoCy0apCTBEHHbIN YHUBEPCUTET»

According to Article 38 of the Family Code, divorce is carried out in court, and in cases
provided for in Articles 42 and 43 of this Code, in the civil registry office. Consideration of a
divorce case in Uzbekistan today includes a number of problematic issues that may arise in
the process. Below the scientific article | will list some of them:

1. Divorce procedure: In Uzbekistan, divorce can be carried out either by agreement of
the parties or through court proceedings’. In case of litigation, the parties must provide their
evidence for their claims and arguments in favor of divorce.

2. Distribution of property: During a divorce, the question of distribution of jointly
acquired property remains, and it is one of the most problematic®. In accordance with the
legislation of Uzbekistan, jointly acquired property must be divided equally between spouses,
unless they reach an agreement otherwise.

3. Definition of child custody: In the case of minor children, the issue of guardianship
and the mode of communication with them becomes especially important today. The court
makes a decision based on the interests and well-being of the children.

4. Alimony: In the event of a divorce, the court may also decide to award alimony for
children or for one of the spouses, if necessary to provide for them.

' Pacynesa H. 3. Y3BEKV/CTOHIOA 9P-XOTVH YPTACUOAIM HU3ONAPHUHI CABAB BA OKUBATIIAPU
//MHHOBALIW B MEOATOIMMKE 1 MCUXOJIOM M. — 2020. — Ne. SI-2Ne 6.

2 WNHaatoBa H. OwunaBuii-xykykuin >xaBobrapsmk TywyH4acu Ba y3ura xoc Xycycustnapu //O63op
3akoHopaTtenbcTea Y36ekucTtaHa. — 2013. — Ne. 1. - C. 14-17.
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5. Divorce Registration: Once a divorce decree has been rendered, it must be registered
with the civil registry office to officially recognize the divorce.

Global problems of divorce today in the Republic of Uzbekistan?

Today, in Uzbekistan, as in many other countries, there are certain problems associated
with divorce. Some of these global divorce problems in Uzbekistan include:

1. No awareness of the legal aspects of divorce: Many people in Uzbekistan are
unaware of their rights and responsibilities in the event of a divorce, which can lead to improper
resolution of disputes and improper distribution of property.

2. Lack of alternative methods of dispute resolution: Uzbekistan has not yet developed
alternative methods of dispute resolution, such as mediation, which can lead to lengthy and
complex litigation?.

3. Financial problems: Today, divorces bring ruinous financial difficulties or
disadvantages for both parties, especially if one of the spouses is the main breadwinner of the
family. Unresolved financial issues can lead to further disputes and conflicts*.

4. Impact on Children: Divorce can have a negative impact on children, causing them
emotional or psychological problems. Lack of support and guidance from parents can
exacerbate these problems?®.

5. Social stigma: There is still a negative attitude towards divorce in Uzbek society,
and divorced people may face social stigma and discrimination.

To address these problems, we need to conduct awareness campaigns about the rights
and responsibilities of divorce, develop alternative dispute resolution methods, improve
financial support for divorced spouses and provide psychological support for children, and
combat social stigma and discrimination®.

When it comes to global problems of divorce in Uzbekistan, we can highlight the
following shortcomings from practice:

1. Social stigma: In the Uzbek mentality, divorce is still considered an undesirable
phenomenon, especially for women. But unfortunately, this can lead to social pressure and
stigmatization of divorcing spouses’.

3 MyxutguHosa ®., Xammpgosa M., Ucnomos V. AHIM Y3BEKWUCTOHOA ®YKAPOJIAPHUHI XYKYK BA
SPKNHNNKIAPUHU TABMUHIALL XAMIOA XYKYKUN XU3MAT //PEDAGOG. - 2023. - T. 6. — Ne. 2. — C. 536-544.

4 TypcyHosa H. HUKOXOAH AXXPATULLIFA OWA WLUNAPHW CYOOA KYPULLIHVHE XYCYCUATNAPU
//O6LLEeCTBEHHbIE HAYKN B COBPEMEHHOM MUPE: TEOPETUHECKME U NMPaKTUYeckne mnccnegosanns. — 2023. — T. 2. — Ne.
Maxsus son. — C. 156-159.

5 Pawmnpos ®. T. DYKAPOJINK XKAMUATUN NHCTUTYTIAPU GACTTNATUHN TAKOMUNNALLTUPULLIOA OUNA
WHCTUTYTUHWHI YPHU BA POJN //Educational Research in Universal Sciences. — 2023. - T. 2. — Ne. 6. — C. 8-13.

6 lbratova F. B. et al. Special features of modern legal systems: cases and collisions. — 2017.

7 Yemonos B. M. OUJTA UHCTUTYTUHW PUBOXXITAHTUPULLHUHT XYKYKUI ACOCITIAPY //Yosh Tadgigotchi
Jurnali. - 2022. - T. 1. - Ne. 5. — C. 601-607.

International journal of Professional Science

25
Ne12 (2) -2023


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

2. Limited rights of women: In some problematic cases, women may face restrictions
on their rights in divorce, especially with regard to child custody, alimony, and distribution of
property.

3. Length of Divorce Process: Divorce proceedings in Uzbekistan can be lengthy and
complex, especially when spouses cannot reach an agreement regarding divorce, child
custody, or division of property. Therefore, this may lead to additional stress and financial
costs®.

4. Limited Access to Legal Aid: Some people may find limited access to legal assistance
during divorce, especially when they cannot afford to find a professional lawyer. This may
make it difficult to protect their rights and interests®.

5. Insufficient State Assistance: The State may not provide sufficient support and
assistance in divorce cases, especially with regard to protecting the rights and interests of
children™.

Have you ever wondered why there are many divorces in Uzbekistan?

As an argument for divorce, | will tell you my opinion, divorce in family court constantly
pointed to the same problems: constant quarrels and misunderstandings, disagreements in
the family stem from different kinds of characters and misunderstanding of each other in
difficult situations, jealousy and distrust on the part of a husband towards his wife or distrust
on the part of a wife towards her husband is a global problem in Uzbekistan today, and in
connection with this in Uzbekistan, the problem of infidelity is the jealousy of partners, or
childlessness. Sometimes labor migration influenced divorces, the husband went to work in
Moscow, and there the wife was not aware that her husband was cheating on him with other
women, even some women caught their husbands with videos or photos on the Internet when
communicating with their wife, sometimes it happens on the contrary, when women go to
work, they forget their husband and their children, which did not lead to an inferior family life'".

If we take the factors of divorce, then Russians consider financial factors to be a good
reason for divorce; in the first place were financial factors - poverty and the impossibility of
feeding one’s family: only 33% of respondents answered this question. And in second place
was the lack of mutual understanding: only 15% answered this question. And in third place is
the betrayal or jealousy of one of the spouses: only 14% answered this question.

8 Ibratova F, G’ulomov A. VORISLIK HUQUQINING XORIIY MAMLAKATLAR HAMDA O’ZBEKISTON
QONUNCHILIGIDAGI TAHLILI: AMALIYOT VA NAZARIYA //Science and innovation in the education system. — 2023. - T.
2. —Ne. 12. - C. 108-117.

9 Ibratova F.,, Ahadova M., Rozmetova A. APPLIED JURISPRUDENCE//Editorial team,(2021).-2021.

10 YemoHoB B. OUJTA MHCTUTYTUHW PUBOXXNAHTUPULLHUHE XYKYKWUA ACOCIAPWU //Espa3auiickuii
>XypHan npasa, yHaHCOB 1 NpuknagHblx Hayk. —2023. — T. 3. — Ne. 1. — C. 158-163.

11 A6gynnaesa A. P., A6pykapumoBa M. P. OUJNTIALA AXPUMMAPHW ONOVHW OJNINWOA HUKOX
MOTUBNBPUHVHIT MCUXONOIrMK OMWITNAPU //O'ZBEKISTONDA FANLARARO INNOVATSIYALAR VA ILMIY
TADQIQOTLAR JURNALI. —2022. = T. 2. = Ne. 14. - C. 1132-1138.
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Let's now discuss what problems can arise during a divorce?
Divorce in court can be complicated by a dispute about children, division of common
real estate, business or any other property2.

After a divorce, critical consequences can occur, for example, 1) a decrease in the birth
rate; 2) deterioration of the conditions of family education; 3) decline in productive labor; 4)
deterioration of health indicators; 5) increase in mortality; 6) increase in alcoholism; 7) increase
in suicide attempts; 8) increased risk of mental illness.

According to Article 39 of the Family Code of the Republic of Uzbekistan, it states that
we need to take into account that the husband does not have the right, without the consent
of his wife, to initiate proceedings for divorce during the wife’s pregnancy or within a year after
the birth of the child.

According to the resolution of the Plenum of the Supreme Court of the Republic,
Uzbekistan dated July 20, 2011 No. 66 “On the practice of application by courts of legislation
in cases of divorce,” paragraph 15 states that the court has the right, after postponing the
hearing of the case, to assign a period of time to the spouses ranging from three to six months
for reconciliation.

In the operative part of the scientific article, we need a conclusion, this is a law
regulating the protection of the rights of spouses during divorce, but we believe that divorce
is an undesirable phenomenon that primarily affects children. They experience future
psychological trauma that profoundly changes their lives. | think that all possible measures
need to be taken to ensure that there are fewer divorces.
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TECHNOLOGICAL DEVELOPMENTS

UDC 69

Khokhoev R.E., Khokhoev T.E. The probability of the influence
of magnetic fields on the stability of metallic hydrogen.
Metallic hydrogen decay channels

BepOFITHOCTb BNIMAHNSA MarHUTHbIX MONEN Ha CTabnbHOCTb METAIINYECKOTO BOOopoaa.
KaHanbl pacnaga MmetTanin4deckKoro sogopoaa
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Xoxoes PyBum SnbbpycoBud,

CeBepo-OceTuHCKMIN rocyaapCcTBeHHbIN yHUBepcnuTeT nmenn K. J1. Xetaryposa, husnko-
TEXHUYECKUA paKynbTeT

Xoxoes Tumyp dnbbpycosuy,

CeBepo-OceTUHCKUI rocyaapCTBEHHbIN YHUBEPCUTET nMeHu K. J1. XeTarypoBa, hakynsTeT XumMun,
6ronornm n BUOTEXHONOINK

Abstract. Studying the phase states of hydrogen is an important problem for condensed matter physics. The metallic
phase of hydrogen is of particular interest. Obtaining hydrogen in this state will provide answers to fundamental questions
in astrophysics, will be a significant achievement in solid state physics and will become an important breakthrough in the
study of superconductors, and can also have an important impact on energy and rocketry, opening up broad opportunities for
applied physics.

This article examines the possibility of stability of the metallic phase of hydrogen and its probable radioactivity. The
probable channel of radioactive decay with the formation of daughter nuclei from the parent chain of metallic hydrogen
nucleons is analyzed.

Keywords: metallic hydrogen, Sun, Jupiter.

Annomayusa. VccaedoBanus ¢asobuix  cocmoanuni  6o0opoda abasemca  Baxuon  3a0auedl 04  PuUKU
KoHOeHcupobantoeo cocmoanus. Ocobuitl unmepec Bvi3vibaem memariuveckasn gpasa 6odopooa. [Toayuernue 6o0opoda 6 3mom
cocmosaHuy dacm omBemv. HA pyHOAMEHMALLHbE BOnpockl acmpodusukxu, 0yoem ABAAMBCA SHAUUMBIM OOCHIUKEHUEM
usuxu mbepdoeo mesa u cmams BaxHbiM npopsibom 6 usyuenuu cbepxnpobodHuxod, a maxie Moxer okasams GaxcHoe
Bausmue HA IHEPeeTnUKY U PAKEMHYI0 MeXHUKY, OmKpbuiBas wupokue B03MOKHOCTNU NPUKAAOHOT (DUSUKLL.

B Oannou cmamve paccmampubaemcsa BosmoxHocms yemonnubocmu Mmemasiureckoi pasvl Bodopoda u eeo
Bepossmnoi paduoaxmuBHocmu. Anaisusupyemcs Bepoammsiil kauas paduoaxmubrozo pacnada c obpasobanuem 0ouepHUx
Adep U3 pooumessckoil yenu HyKA0H08 Memariudeckoeo 6000pooa.

KaroueBuie caoba: memarauueckuti 6odopod, Coanye, Onumep.

PeueHseHT: Toponues Bacunuin BnagnmmpoBuny - KaHaNOaT TEXHUYECKUX HayK, OOLEHT.
Ore0y BO «PrAY-MCXA um. KA. Tumnpsasesa»
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TeopeTuyeckoe o60cHOBaHMe

Ha paHHbIn MOMeHT nonyunts MB ygaBanochb npu nposBefeHun psaa SKCnepuMeHToB
cxXaTns BOAOPOAA, asIMa3HbIMN HAKOBaSIbHAMM:

¢ B xone aKcnepumMeHTOB NpoBeAEHHbIX B JTUBEPMOPCKON HaumoHansHoM naboparopun
no nosyyvyeHnio MB ¢ NOMOLLLIO yAAPHOro CXXaTus MexXxay asiMasHbIMU HaKoBanbHAMU, Mpu
nonyyeHnn MB, paBneHue gocTunrao ypoBHs B 1,4 MsiH a, HO y4eHble 3asiBUK, YTO BPEMS
ero CywecTBOBaHus cTabunbHOro coctasmno okono 1 mkc [1].

eB 2017 ropy, amepukaHubl Ansek Cuneepa u PaHra [uac npoBenn mnOXOXWUMN
9KCNEPUMEHT, WUCMONb3ys CUHTETUYECKME aNiMasHble HakoBasbHW, 06paboTaHHbIe
aTOMapHbLIM CJI0EM OKcuAa anloMuUHUS, ONs npefoTepalleHus andgdgysum sogopona B
asIMasHylo peweTky. Y4yeHble yTBep>xganu o noayvyeHun MB npun 3HavyeHusx TemnepaTtypbl
B 3 K n gasneHun 495 rlla. Ho B ¢BA3K C MHUMOEHTOM YCTAHOBKM AOKa3aTb €ro Haandue
Tak 1 He yganocsb [2].

B 2020 roay, dpaHuy3ckue yyeHble Non Jly6enpu n dnopaxH Ouvennu na @paHuy3ckom
KOMUCCMM MO aTOMHOW 3Hepruv, M3MeHMB (OpPMYy asiMasHblX HakoBasieH MNOBTOPWAU
akcnepumMeHT. CornacHo pesyfbTaraM 3KCrnepumMeHTa 3anpelieHHas 30Ha 3akpbliacb Ha
OoTMeTKe 3Ha4deHun Temnepartypsbl B 80K n gasnerHuns B 425 rlla, nocne yero cnekrporpad
nokasasn «MNOMYTHEHUS». YYeHble YTBEPXKOAOT, YTO B 9TOT MOMEHT 1 Npou3oLlen (pa3oBbii
nepexon sogopoaa. Ho nccnegosaHms He nony4mnu ogobpeHns B HAy4YHOM MuUpe n3-3a
BbICOKUX MoKasaTenen TeMmnepaTtypbl 1 HU3KOro AaBfieHUsi, OTHOCUTENbHO NpeablgyLLnX
onbITOB [3].

Hmwke O6ypetr paccmaTtpuBaTbCA MOAENb BAUAHUA MarHUTocgepbl Ha cTabunbHoe
cocTosiHe MB Ha OCHOBe pesyfibTaTOB 3KCMEPUMEHTOB, NPOBeAeHHbIX B JIMBEPMOPCKOWN
HaunoHanbHom naboparopun u Mapeapae, N0 NOAYHEHNIO METaNMYECKOn asdbl BOOOPOAA, a
TakXXe Ha OCHOBE JaHHbIX B 061aCTn acTpodnanyeckmnx HabnogeHnin acTpOHOMUYECKNX TEN,
obnapgarowmx B cBoem ctpoeHun MB. PaccmartpusaembiM npumepom 6yayTt HOnutep w
ConHue cornacHo TeOopeTUYeCKOW MOOenn, B CTPOEHMM KOTOPbIX B A0pe COAEPXUTCS
BOLOPO[, B MeTanM4eckon ase.

CornacHo guarpamme CoCTosiHUS [puc 1], OCHOBHbIMU KPUTEPUSAMU, BAUSIOLMMUN HA
nepexoq BoAOpOAa B MeTa/INYECKylD a3y, SABNAeTCA Temnepatypa v AasneHve. B
nccnegyembix obbektax MB paccmaTpuBaeTcs Kak CMeCb, IAe 3NEKTPOH AenoKanuayeTca
Mexay ApyrMMn sagpaMmm atoMoOB BOOOPOAa, 06pasys cuctemy MNpPOTOHOB C 06Gnakom
0600OLLECTBNEHHbIX 3NEKTPOHOB. Takmm 06pa3oM COCTOSIHME MEeTanImyeckon dasbl
BOOOPOAa CrepyeT paccMaTpuBaTtb CUCTEMY, HaxogslyloCcAa B MNPOTOH-U3ObITOYHOM
COCTOSIHWM, YTO fenaeT AaHHY CUCTEMY NOTEHUMAaNbHO pagnoakTUBHON [4].
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CornacHo nccnegosanunto 2020 roga, MMHMaNbHOE 3Ha4YeHne AaBneHns Npy KOTOPOM
BOOOPOL HaxoauTbCa B MeTannumyeckon dase paseH 495 rlla. [3] MNpu gaHHOM gaBneHuun
PacCTOsIHNE MeXay HyKJIOHaMu CTaHOBUTLCS MeHee GOPOBCKOro pagunyca Y4To npu ycnosum
NPOTOH-U3BbITOYHON CUCTEMbI C HaNNYNEM 3NIEKTPOHHOIO ras3a C BbICOKON BEPOSATHOCTLIO
npuBoanT K 6eTa pacnagy Tmna K-saxeara ¢ o6pa3oBaHNeEM HENTPOHA MO Cref, CXEME:

(A,2)+e-=(A,Z-1)+v

lMNosiBNeHve HENTPOHOB B Lieny METanINYecKoro Bogopoga NpuBOANT K YMEHbLUEHWIO
KYJIOHOBCKOr0O B3aMMOOTTAJIKMBaHUS, YTO [enatT BO3MOXHbIM 00Opa3oBaHus A0YEPHEro
sapa npy BANAHUA S0epHOr0 B3auMOgencTBnsa Mexxay HyknoHamu. MOXKHO 3ako4nTb YTO
MB noasep>XeH pagnoakTUBHOMY pacnafy ¢ obpasoBaHnemM godepHux saep. aHHaa mogenb
MOXeT [faTb OObACHEHME Hanmyue «MOMYTHEHUS» MPU CNEKTPOMETPUYECKOM aHanuse
KopoTkoxusyLero MB, nonydeHHoro B 2020 rogy, ecnn nNpeanosioXnTb BO3MOXHOCTb
obpas3oBaHus AOYEPHUX S4ep, 3aMKCUPOBaHHbIX Npuéopom [3].

B paHHOIN paboTe npepnaraetca Mogesb BAUSAHUA MarHUTHOMO MONSA Ha NOAOEPXKKY
OeNOKaNN30BaHHbIX 3NEKTPOHOB B COCTOSHUWN 3NEKTPOHHOrO rasa B 0606LecTBNEHHOM
CUCTeMeE NPOTOHOB Pa3roHAsA UX B METAINIMYECKON CTPYKTYpPe BELWeCTBa, CHMKas 3Ha4YeHune
napameTpoB [AaBfeHns W Temnepatypbl ANs  annoTPOMHOrO nepexoja Bogopoda C
METaN/IMYECKON B MONEKYNSAPHYIO OopMy, nogaepXXmsas BOAOPOA B CTabusibHOM
MeTanNIM4eCKOM COCTOSHUN

[Ona OueHKN BEPOSTHOCTM TakmxX COObITUIA PacCMOTPUM AaHHble acTPOMU3NYECKNX
HabntoaeHn 3a o6 bekTamun, B CTPOEHNN KOTOPbIX N3BECTHO O Hannyne MB
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ConHue

Mo paHHbIM HabnoaeHUn Temnepartypa nosepxHocTn ConHua gocturaet 6000 K, B TO
BPEMS KaK TemnepaTtypa KOPOHbl COJHLUA MOXXET JOCTUraTb 3Ha4eHnn ot 1 MaH Jo 2 MaH K
[5]. B NpmvBbIMHOM MOHUMaHUN aCTPOHOMUYECKMX Tes TemnepaTtypa A0J/HKHA MOHMKATLCA C
HabopoM BbICOTbI. [JaHHbIN POCT TemnepaTypbl HE COOTBETCTBYET KIACCUYECKON MOAENU
aTMocdepbl acTpodusndecknx Ten. [NpennoXXeHo HECKONbKO MoOenen, OnucbiBatoLmx
OAHHYI0 pasHuLy B TemnepaTypax.

Ha paHHbIM MOMeEHT Haubosiee pacrnpoCTpaHeHHas Teopus WMEET ChenyoLLyro
hopMynMpoBKy, ONMCbIBaOLLYO AaHHOE siBNeHnEe. KOHBEKLMOHHbIE NOTOKN BHYTPKU ConHua
TPaHCNOPTUPYIOT COOAEPXXUMOE siApa COMHLA OO KOPOHbI Y3KUMW HanpaBfieHHbIMU MOTOKaMMU.
Mo npepgnonaraemon Mmogenn Temneparypa sgpa conHua 15 maH K, 4To goctatoyHo gns
nepegadn HarpeToro cocrasa 0O KOpOHbl ConHua [6]. Ho gaHHas Teopust He onucbiBaeT
SAABSIEHNE POCTa TeMnepaTypbl KOPOHbI C YBEIMYEHNEM BbICOTbI HA MOBEPXHOCTU conHua. o
npeanaraemon Knaccn4eckomn Teopumn Temnepartypa KOpOHbl A0/MKHA TaMUHAPHO CHMXXATbCS
C YBENIMYEHNEM BbICOTbI KOPOHbI, Yero hakTU4eckn He HabnrgaeTcs.

Ona vHTepnpeTaumm pocTta TemnepaTypbl C YBEMYEHNEM BbICOTbI paccMarpusatoT
cnegyowme gse Teopun. CornacHo nepBOW, MeExXaHM4eckKasi dHeprusi, nepeHocsLasics
MarHUTHbIM MOJSIEM B KOPOHY, OTKNadblBaeTCA TaM B BUAE Ternsa 3a CYeT 3aTyxalolmx Ha
ManbiX BbicOTax BONH [7]. Btopas Teopusa npegnonaraer, 4TO MPOTUBOMOSIOXKHO
HanpasfieHHble IMHUW MarHUTHOMO MOJIS NPOXOAAT NPOLECC pa3pbiBa U COeANHEHUS B Niasme
npeobpasdysa npu 3TOM 3MEKTPOMAarHUTHYIO 3Hepruto B Tennosyk [8]. HO npuBegeHHble
TEOPUM He JalT UcCHEpPnbIBaKOLEE OOBSACHEHME SBMEHUIO POCTa TEMMNEPAaTypbl B KOPOHE
CONHUAa ¢ HabopOoM BbICOTbI, U HE ABNSAOTCSA 06LLENPU3HAHHBIMMW.

PaccmoTpum gaHHyto MOLeNb C YHETOM NpeanoXXeHHon mogenmn pacnaga MB B KOpoHe
ConHua. MeTtannuyeckuii Bogopoa, nop, snnsHuem gasnexHus 3,4x10'6 Ma [9] n Temnepatypbl
6000K, HaxoOuTCs B BbIPOXXOEHHOM COCTOSAHUW. BHYTpUY ConHua BeLeCTBO HaxoauTbecs nog
BO3gencTememMm marHutHoro nons 6onee 0,5 Tn. [10]. MNMpu Harpese 1 KoHBekunn sgpa MB
NOKNOAET 30HY HanNpPs>XXEeHUs MarHUTHOrO Mo, nonagast B 06nacTb, rAe CUflbl MarHUTHOMO
Nnonst HEAOCTATOYHO A1 CO34aHUS YCNOBUI 0006LLECTBNEHHOCTY SNEKTPOHOB B rpynne siaep
cocTtasnsowmux MB. PaccmoTpum gBa BO3MOXHbIX NyTu pacnaga MB. PaccmoTtpum pgBa
BEPOSATHbIX NyTU pacnaga MB:

e [lpn ycnosuu, 4TO NPOTOHbI, 06pPa3yroLLMeE METANNNYECKYHO (ha3y BOAopOaa, HaxoaaTcs
Ha paccTosiH1M 60nbLLe OOPOBCKOro paanyca 1, Kak cnegcreune, Hanmymsi NPoOPUTETHOrO
KYJIOHOBCKOrO B3aMMOLENCTBUS OTTAJIKMBAHUA BO3SHMKAET BEPOATHOCTb pasfeTa
HYK/TOHOB.
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e [lpu ycnosuu, 4TO NPOTOHbI, OOpasyLe MeTanM4eckyo Gasy Bogopoaa,
HaxXoOATCA Ha PACCTOSHUN MeHbLLEe HOPOBCKOro pagnyca v Hannyms NPOTOH-N30bITOYHOW
CUCTEMbI BbICOKa BEPOSTHOCTb NpOTeKaHns 6eTa-pacnaga Tuna K-zaxeata anekTpoHa, 1
Kak crneacTtesue obpasoBaHusa HelTpoHa. [pu passutnm NyTn pacnaga ¢ 06pasoBaHNEM
HENTPOHOB B CUCTEME, NMPU MEX-HYKJIOHHbIX PACCTOAHNAX MeHee BOPOBCKOro paanyca, B
cthepe cun uvH agepHOro B3aumopgencTeusa Oyger npoucxoauTtb  obpasoBaHue
paBHOBECHbIX AAep (MPOTOH-HENTPOH) NO CXEME:

41p + 2e = 21p + 24n = 3He + 7,42 MaB

BbICOKYyIO BEPOATHOCTb MpeobnagaHns CUn CUbHOMo SAepPHOr0 B3auMOOENCTBUS U
fanbHenwwun pacnag MB MoxHO nogTBepanTb cnepyowmmn pacdetamm: CornacHo 3akoHy
ABoragpo npu atMmocdepHom aasneHun B 10° MMa 1 r Bogopopa 6yaet 3aHumatb 0,0024 m3
no guarpaMmme COCTOsiHMe Bogopopda [puc 1] BUOHO YTO NpY N30XOPHOM CXXaTuv BoAopoaa
ANs nepexoa B ero MeTanmyeckyro asy Heobxoaumo yBENNYUTL AaBeHne 1 NIOTHOCTb B
10° pa3 npu gaHHoM agvabaTndeckoM cxaTtun 1 r BellecTsa 6yaeT 3aHuMaTth 2,24x108 m3
NN y4nTbiBasi MOCTOSHHYKO ABOragpo MOXXHO YTBEP>KAATb YTO B 9TOM OObEME yMeLlaeTcH
12,04x10%% aTtoMoB BOAOpPOAa B MeTanm4yeckoi dase. B maHHOl TeopeTnyeckoin moaenu
o6beéma 1 atoma 6yaeT paseH 1,8x10°32 npu gaHHON MoAENN MEXATOMHOE PacCTOAHUN ByaeT
paBHO 2,64x10"'m. [aHHble 3HadeHWs MoOryT Habnogatbes npu Temnepatype 0 K Mpu
N30XOPHOM yBennveHun Temnepatypbl Ao 10* K MexxbsgepHoe paccTosiHue MOXXET AOCTUraTh
nopsigka MeHee 10716 M3. Mpu gaHHOM PACCTOAHUN MEXAY HYKIOHamu BCTYMaeT CUSbHOe
MeXbsOepHOe B3auMOOENCTBME CBA3blBasg MPOTOHbI B OOHY CUCTEMY YyBenuyuBas
BEPOATHOCTb CTabWIbHOrO CyLLLECTBOBaHMSA METaINYECKO (hasbl BOAOPOAA.

B pesynbTate peakumm BbICBOOOXOAETCH SHEPrna paBHas 3HAYEeHUIO AedekTy Macc
Aaapa refins ¢ 9KBYBaSIEHTOM CKOPOCTU cBeTa B KBagparte (Nno ypaBHeHuto E=mc?) kotopasi B
CBOIO o4epedb obecneymBaeT HarpeB KOpoHbl CofHUA YTO ukcuMpyeTca npu
CMNEKTPOCKOMNNYECKOM N3MEPEHUN MOBEPXHOCTU N KOPOHbI.

Mo BbIWENPUBEOEHHON CXeMe BO3MOXXHO 06pasoBaHme n 6onee TsKenblX 3/1eMEHTOB
C 6onbLIMM fehekTOM Macce 1 Kak cneacTtane 60nbLUMM BbIXO40M aHeprun. [Noarsep xaeHnem
MOXET ObITb hakT OB6HapyXeHusi B (poTocepe NepevnCneHHbIX B Tabauue 31EMEHTOB,
0BHapy>XeHHbIX KOCMUYecKum 3oHa0M Mapkep (Tabnuua 1) [11].
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Tabnuua 1

Copep>kaHune anemeHToB B (hotocthepe ConHua
InemMeHT CopepxaHune %
Bopopog (H) 73,46

Menuin (He) 24,85
Kucnopog (O) 0,77
Yrnepog (C) 0,29

XKenezo (Fe) 0,16

HeoH (Ne) 0,12

A3oT (N) 0,09
KpemHui (Si) 0,07

Marxuin (Mg) 0,05

Cepa (S) 0,04

CornacHo CyLLeCTBYIOLEN TEOPUWN, Hanmyue AaHHbIX 31EMEHTOB obecneymBanochb
BHYTPEHHNMM KOHBEKTMBHbIMW MNOTOKaMu. HO gaHHasi Mmogesflb He nNoggaeTcsl NPUBbIYHOMY
CTPOEHNIO acTpoduamyecknx Ten. Npu pacCMOTPEHUN aHANOMMYHbIX ABAEHUN B 3EMHbIX
ycnoBusx, roe 6onee Taxenble a1EMEHTbI PACMONIOXKEHbI HMXKHUX CNOSIX aTMOCdepPbl, MOXKHO
NPeanofioXnNTb, 4YTO 3aMKCUPOBAHHbIE Ha MOBEPXHOCTN 3fIEMEHTbl — HE pes3ynbtar
BHYTPMMACCOBbIX COSIHEYHbIX KOHBEKLNIA, a8 NpOoAyKT pacnaga MB c o6pasoBaHneM go4epHUX
aaep.

Onutep

ViccnepoBaHmna nnaHeTbl ONUTEP [[alOT clefylollee [OaHHble O €ero CTPOEHUN:
obHapy>XeHo, 4TO B rflybmHax ras3oBoro ruraHta npeobnagaeTr copep’kaHne BoAopoaa,
KOTOPbIN, COrnacHo obLLenprU3HaHHON TEOPETNYECKON MOAENN, HAXOOUTCS B METANINYECKOWN
dasze [12]. Temnepatypa atmocdepbl HOnntepa Temnepatypa umeet gnanasoH 670K-970K
[13] 4TO B 7,7 pasa HuXKe, YeM Ha CosiHue. 3HadveHue gasneHve gocTturaet 8x10' Ma [14],
470 B 42500 pa3 Hmke ConHe4yHoro. HecMoTpsi Ha BbILLENPUBEQEHHYIO pa3HuLy B hakTopax,
BANAIOWMNX Ha CTabunbHOCTb CyWEeCcTBOBaHWA BOAoOpOoAa B MeTanuMyeckon dase
NOATBEP>XXAEHO ero Hannyme Ha Konutepe B MeTactabunbHOM cocTosHun. Bengy otcyTcTBus
HEOOXOOMMbIX YCNOBUI ONS CYLECTBOBaHMA cTabunbHon dasbl MB aHanornyHbim B
doTocepe conHua, Ans MHTepnpeTaunmn SBaeHns MOXXHO BOCMONb30BaTbCA NPEASIOKEHHOM
MOZAENBIO BANAHNA MarHUTocepbl Ha cTabunbHoe cocTosiHue MB. Mpu Hanndnn y KOnntepa
3Ha4eHus marHutHoro nons 0,78 Tn [15] — gaHHbIM NokasdaTteslb NoTeHUManbHO CnocobeH
nooaep>XmBaTbe CTabUIbHOCTL METAIMYECKON (hadbl BOAOPOOA, PA3rOHAS QNIEKTPOHbI B
CTPYKType BewectBa W nopgaepxmeas 0600WECTBNEHHOCTb JfIEKTPOHHOMO rasa,
npepoTepatyasa pacnag MB.
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B xopge nccneposanui KOnutepa annapatom «HKOHOHAa» Ha BEPXHUX CNOsIX aTMocdepbl
Obnn 3acdmKcupoBaHbl ammMnadHble obnaka [16]. B TO Bpemsi Kak BOQoOpOd HaxoguTcsi B
rnybuHax nnaHeTbl. YTO He COOTBETCTBYET KIACCUYECKOM MOLENM CTPOEHUs aTtmocdep
aCTPOHOMUYECKMX Ten, T.K. MPWU H. Y. MNOTHOCTb Bopopoda coctasnsetr 0.09 r/cmd, a
MJOTHOCTb aMmmuaka — 0,76 r/cm3. YunTbiBas 3T AaHHbIe, MO KNacCUYeCKon MOAenn, aMmMmmnak
Kak bofiee TsxXKeNnoe CoeuHeHne OOJKEH 3aHMMaTb HUKHUE Cou aTMOocepbl BbITECHSASA
BOOOPOL.

B atrmocdepe HOnutepa npoucxogut u3bbITOYHAA METE0-aKTUBHOCTb. Y4eHble
OOBACHAIOT 3TO  SABAEHME HannM4mMeM Yy MNaHETbl MHOXECTBa CMYTHUMKOB U UX
B3aUMOOENCTBMEM Ha CMeLleHne obLiero LeHTpa Macc M Kak cnegcrteme obpasoBaHueEM
OypHOI akTMBHOCTM B aTMocdepe. Ho faHHas Teopusi He nony4yuna pacnpoCTPaHeHns T.K. B
aHanorun ¢ 3emnern n ee CNyTHUKOM Macca KoToporo coctasnset 1,2% oT macchl nnaHeThbI
[17], 7,36x10%? kr [18], B TO Bpemsi Kak FaHumep, (CamMblii TAXKeNblin U3 cnyTHUKoB KOnuTtepa)
1,4819x1028kr[19] cocTaBnaetr okono 0,007% ot macchl KOnutepa[20], Ha 3emne He
HabntogaeTcs NOAO6HONM akTUBHOCTU. Tak)Xe BCE CMYTHUKN ra30BOro rmraHta CyMMapHO He
NMEIOT TOYEYHOrO LieHTPa Macc, YTO CHMXXAET BEPOSATHOCTb UX B/IMSIHUS HA METE0-aKTUBHOCTb
B armocdepe KOnutepa no npuYMHE OTCYTCTBUS HanpPaBfIEHHOW BEKTOPHOW BENWNYUHBI
CMELLEeHUs LeHTpa Macc.

Hpyras mogenb ykasbliBaeT, YTO AaHHOE SBJIEHWE BbI3BAaHO BHYTPEHHNM HarpesoOM
nnaHetbl [21]. HO xapakTep KOHBEKTMBHbLIX ABIEHUA MOKAa3biBAET, YTO BEKTOP WU30TEPMbI
NMEET He BEpPTUKaSIbHbIN rPagVeHT Kak B cllyyae C U3BEPXXEHNSIMU BYNIKAHOB B aTMocdepe
3emMn ¢ KOHN4YeCcKM 061akoM BbIBpOCa, a UMEET XapakTep BHYTPUMACCOBbIX aTMOCKHEPHbIX
COObITUI, NMEKLNX FOPU3OHTASIbHbLIN N30TEPMUYECKUA TPAANEHT aHaNoOrMyHo 3EeMHbIM
cynepuuknonam [21][22].

SBNeHna Hannyums BOAHO-aMMUAYHbIX O6NaKoB M U3ObITOYHON METEOaKTUBHOCTU
NoLoOaTCA OOBACHEHUIO MPW  PACCMOTPEHUN MOLENN BAUAHUA MarHuTocdepbl Ha
cTabunusaunto MeTannndeckon ¢asbl Bogopopa. YpoBeHb MarHutocdepbl HOnutepa
pocturaet 0,8 Tn [23], MarHUTHOE MOJIE OCYLLECTBNAET YCKOPEHNE ABMXEHUA SNEKTPOHOB,
pasrpy>kast 9N1eKTPOHHYIO MIOTHOCTbL Lenn HyKnoHoB MB, 4TO B CBOIO o4vepenb NpensaTCcTByeT
npoTekaHuio K-3axesaTa 9f1eKTpOHa, aHaNorMyHo npoueccy, nportekawowemy Ha ConHue. U3-
3a n3rnba BeKTopa MarHMTHOro nong [24] n B peaynbTate KOHBEKLMN aTMOCHEPHbLIX MOTOKOB
MB nonapgaetT Ha BbICOTY, rge CWU BHYTPEHHEro MarHUTHOro nosisi HegoCTaTO4YHO Ans
nopaep>kaHus ctabuneHon assl MB, B cneacteme 4ero npomMcxoanut obpasoBaHme A0HEPHUX
AOep TakMx Kak asoT M KUcnopopd, NogobHO peakumn B KOPOHE conHua. B nocnegcteun
0bpagsyoTca CoOeANHEHNS aMMMnaKka 1 BoAbl Hann4mne KoTopbiX 1 NPOABNAETCS B BUAE 06/1aK0B
N3 TSXKESNbIX 3IEMEHTOB B BEPXHUX Cnosix atMmocdepbl KOnutepa [16]. ObpasoBaHne aTux
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3/IEMEHTOB M COeOVHEeHWUI I COMPOBOXAAETCA BblAeNeHneM K36bITOYHOro Ternsa, KOTopoe
NPUBOAUT K 3HAYNTENBHOMY pas3orpeBy atMocdepbl 1 06pPa30BaHNIO BETPOB.

141p + Te=7ip + 7in = 13N + 7,78 MaB

Kannucro

Kannucto-ognH un3 cnytHukoB tOnutepa, B ero atmocdepe 6b110 0OHapy>XEHO
NOBbLILLEHHOE coaep kaHne Kucnopona [25]. beino npeanoXxeHo o6bscHeHne [26], YTO NOTOK
NOHOB 1 3N1IEKTPOHOB MarHuTocdepbl KOnutepa npu B3aMmogencTsum ¢ o6nactaMu nbaa Ha
NOBEPXHOCTU CMNyTHUKA 06pas3oBbiBan MONEKYNAPHbIA KUCNOPOA, KOTOPbIM BNOCNEACTBUN
BbicBOOOXAancea B atmocdepy. MNpoTusopeyne COCToUT B TOM, YTO COAEP KaHMe Kncnopoga
B armocepe 3HaYUTENIbHO MPEBLIWAET TEOPETUYECKME 3HAYEHUA KONMYECTBEHHOMO
cofepXXaHus kucnopopa B atMocdepe [26]. Jaxe npyv pacCMOTPEHUN MOLENU CryTHUKA,
MOSIHOCTBIO MOKPLITOrO fIbAOM MO NPEnfioXEHHON Teopun obpasoBaHne (akTUYeCKoro
3Ha4YeHns Kucnopona HeBO3MOXKHO.

[aHHoe aBneHne nogaoaetca 06bACHEHUIO NPK yyeTe hakTa YTo Kannncto HaxoguTcsa
B nosie uoHocoepbl KOnutepa. [lNo BbiwenpuBegéHHOMY MexaHu3Mmy pacnaga MB n
BEPOATHOro 06pas3oBaHns KNCNOPOLAA BblAENAETCA KONNYECTBO aHeprumn pasHoe 8,04 MaB.

161p + 8e=81p + 8{n = 10 + 8,04 MaB
Mpu hopmmpoBaHnn sgpa KNcnopoaa n HacTUYHOM Nepexone BblOeIMBLLUENCS SHEPTrn
B KUHETUYECKYHK, AOCTATOYHYIO O/ MPUOAHUS YCKOPEHUS [OOYEPHUM sagpam go 2
KOCMUNYECKOM CKOPOCTU BbICOKa BEPOSATHOCTb KOHOEHcauun Kucropopga B armocdepe
CNYTHUKA, 4TO 06ecneynBaeT BbICOKUIN YPOBEHb €r0 COOEP>XKaHNS.

Boisoabl
Mpn y4yeTe npepnaraemMon B OAHHOW CTaTbe€ MOAENN BAUSHUA MarHuTocdepbl Ha
cTabunbHOCTb MB 1 BO3MOXXHbIE MYTU pacrnafga MOXHO OObACHUTb NPUBELEHHbIE ABMEHUS:

e Hann4une «MOMYTHEHWS» NPW CNEKTPOMETPUYECKOM aHaNN3e npu nomnbITKe noJly4eHns MB;
e pe3Kas pasHuua Mexay Temneparypon NOBEPXHOCTU COJHLA N EFr0 KOPOHO;
e POCT TemMnepaTypbl KOPOHbI COSIHUA C HABOPOM BbICOTbI;
e Hannuune B poTocepe CoNHLUA TAXKESbIX SNIEMEHTOB;
e Hann4ne MB B COCTaBe tonuTepa B CTabuIbHOM COCTOSHUN;
e HaNM4YMe Ha BHELLHMX CNosX aTMocdepbl onMTepa aMMmnavyHO-BOASHbIX 06/1aK0B;
e UN30bLITOYHAA METEOAKTMBHOCTb ONUTEPA;

e HanM4ne aHOMaNbHOro coaep>XaHnsa Kucnopoaa B atmocdepe KanimcTo.
C yyeToM gaHHOM MoZenn BO3MOXXHO nofnlyvyeHne ctabunbHon asel MB B ycnosusx
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MarHUTHOro nons. PekoMeHayeTcs NOBTOPUTbL SKCMEPUMEHT CxXXaTus BOAOPOLA anMa3HbIMU
HakoBanbHAMN 2020 roga ¢ BO34ENCTBMEM Ha NOJSTlyHEHHOE BELLECTBO MAarHUTHOMO Nons

Mpu npoBefeHUN crepywmx 3KCMEPUMEHTOB MO CXaTU BOOOPOAa anMasHbIMU
HaKoBasflbHAMWN, HA OCHOBaHWM pPaCCMOTPEHHOM Mogenu pacnaga MB, pekomeHayeTcs
hunkcmpoBaTb CNEKTPOCKOMNYECKUM METOAOM MOSlYHEHHOE B Pe3yJibTaTe CXKXaTus BELLECTBO
Ha Hann4mne obpa3oBaBLUNXCH OOYEPHUX SOep.
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Abstract. This scientific article delves into the pivotal realm of organizational IT infrastructure development in the
contemporary digital landscape. Recognizing the imperative for digitization, the study navigates the strategic choices facing
organizations as they chart their course toward a technologically advanced future. Focusing on the dichotomy between
proprietary and open source solutions, the research underscores the nuanced considerations and trade-offs inherent in each
approach. The narrative unfolds as a strategic discourse, emphasizing the multifaceted advantages of embracing open soutrce
software. Beyond immediate cost efficiencies, the adoption of open source aligns with principles of strategic autonomy,
collaborative innovation, and national digital sovereignty. Drawing insights from real-world examples and the transformative
impact of the COVID-19 pandemic, the article provides a comprehensive overview of the strategic implications of 1T
infrastructure decisions. As organizations stand at the precipice of the digital frontier, the study posits that the choices made
today reverberate into a future where adaptability, innovation, and autonomy emerge as critical determinants of sustained
success in the dynamic and ever-evolving digital ecosystem.
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Annomayua. B uayunon cmamve paccmampuBaemcsa warouebas obaacms pabumus UT-ungpacmpykmypol
opeanusayuu 6 coBpementom yugppobom aandwagpme. Ilpusnabas neodbxooumocms yugppobusayuu, 6 ucciedobanuu
paccmampubaiomces. cmpamezuteckue peuienis, cmosuue neped opeanusauyusMu, K020a oHu npoxiadsiBarom c6oi kypc k
mexHosoeunecku npodbunymomy 6yoyuemy. Poxycupysacs HA OUXOMOMUU MeXO0Y NpONpuemapHbiMu peuieHusMU u
PpeuleHUAMU ¢ OMKPbIMbIM UCX00HbIM K000M, Ucciedobarue noduepkubaem HIOAHCL U KOMIPOMUCCDL, NPUCYU4Ue KAXKOOMY
nooxody. IloBecmbobanue pasbopauubaemca kak cmpameeuneckuil OUCKYPC, NOOuepkUBaOWUT  MHO202pAHHbIE
npeumyujecmba UcnoAb306aHsL NPoPAMMHO20 obecrneuenus ¢ OMKpbIMblM UCX00HbIM K00oM. TToMumo HemedseHHOU
aKoHOMUHECKOU ghhexmubBrocmu, BHedperiie OMKpPbIINO20 UCX00H020 K00 coomBemcmByem npUuHyUNam cnpameeuueckoll
amornomuu, cobmecmmulx UHHOBAYUT U HAYUOHAAbHO20 Yuppoboeo cyBepernumema. Onupasce HA peasvHble NPUMEPsL U
mparncgopmupytoujee 6osdeiicmbue nandemuu COVID-19, 6 cmamve daemca Bcecmopornuii 0030p cmpameuueckux
nocaedcmButi pewienuii 8 obaacmu UT-ungppacmpyxmypet. Iockoavky opeanusayuu cmoam Ha nopoee yugpobuix pyodesxeil,
uccaedoBanue ymbepxoaem, umo 6v00p, cOeAaHHbITI ce200HsA, ompaxaemcs Ha Oyoyuem, ede adanmubrocms, uHHOBAY UL U
aémonomus cmanoBamcea Baxneiwumu gakmopamu ycmouuuboeo ycnexa 6 OUHAMUUHOU U NOCMOAHHO pasbubaroueiica
yugppoboii axocucmeme.

KaroueBuie cro8a: umnopmosamenjenue, c6o000Hoe npoepammHoe obecnieueHie, NponpuemapHoe npoepammHoe
obecneuenus, UT-ungpacmpykmypa, uH@OpMAYUOHHDLE HEXHOAOSULL.
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Beepenue

Kaxxpgas opraHmdaumsa Tak WM nHade [OofKHa 3aHuMaTtbcs passutnem csoen UT-
NHPACTPYKTYpPbl, TaK KaK uUndpoBu3auns AeATeNIbHOCTU MPeanpusTs, B COBPEMEHHbIX
peanusax — aTO He TOJSIbKO 3HaYUTENIbHOE KOHKYPEHTHOE MPENMYLLECTBO, HO U, (DakTUYECKN,
obssarenbHoe TpeboBaHMe pblHKA. [OCTaTouHbIi YPOBEHb uudpoBusaumm 6usHec-
NPOLECCOB NPeAnpuUaTUS MNO3BOASET YJYHLWNTb KOMMYHMKAUUIO MeXOy COTPYAHUKaMW,
obe3onacuTb gaHHble, a TakKe CMArYUTb NOCAEACTBUSA OT HENPEeABUAEHHbIX O6CTOATENLCTB
[6]. Mpumepom nocnegHero saensietca naHgemma COVID-19, nocnencteBus KOTOPOW cTanu
APKMM MNPUMEPOM TOrO, Kak OpraHm3auum CMOran npucnocobuTbCs K CyLECTBYHOLLUM
OrpaHNYeHnsaM 3a CHET BHeApPeHUs oO6navHbIX TEXHONOMMA N TEXHONOMMN YyAANEHHOro
gocTyna.

MepeBon WMHMPACTPYKTYpPbl B UMMPPOBYIO MJIOCKOCTb SABMASETCA [OCTaTO4YHO
Tpygo3aTpaTtHbIM  MPOLECCOM, Kak CO CTOpPOHbl peanu3aumm, TaKk U CO CTOPOHbI
nnaHnpoBaHus. Heob6xogumo HYETKO accoUmMmpoBaTh Kaxablii BU3HEC-NPOLECC C KOHKPETHbIM
NPOrpaMMHbIM pPEeLeHNEM U HaCTPOUTb B3auMHYIO WHTErpaumio nporpaMmm B eOuHYHo
cuctemy. Kaxpgblil 3N1EMEHT CUCTEMbl HECET 3a COOOW onpenenéHHble PUCKK, KOTOpble
cnepyeT yunTbiBaTb. ITO NOBY>KAAET OpraHn3aummn obpalatbCa K KOMMAEKCHbIM PELLEHNSIM,
KOTOpble npegnaralT KOMMaHuu, crneynanuavpyrowmecs B cdepe nocTtpoeHnsa UT-
NHpacTpykTypbl [13-14]. NIOCOM Takmx peLleHnin ABASETCA TO, YTO OHU OXBaTbIBAlOT Cpasy
MHO>XeCTBO BM3HEC-NPOLECCOB OpraHM3aumm N UMEKT TECHYIO N OTNXKEHHYIO MHTErpauuio.
OpgHako aTu pelleHus, 3a4acTyto, NPOMNpPUETapHbie N CTaBAT OpraHu3aumio B 3aBUCKMMOE
NONOXXEHNEe OT KOMMNaHn, NPefoCTaBnaoLLen CBOE MHPPACTPYKTYPHOE peLLEHME.

lMockonbKy oOpraHusaunm OPUEHTUPYIOTCA B  CIOXKHOM naHawadTte undposou
TpaHchopMaumm, CcTpaTermiyeckmne coobparkeHns NpuobpeTatoT NepBOCTENEHHOE 3HAYEHNE
npu opmupoBaHnn yctonudnsom n agantnsHon UT-nHhpactpykTypsl [12]. HeobxoanmocTb
undpoBM3auUN BbIXOOUT 3a pPaMK/M TEXHONOMMYECKUX OOCTUDKEHWUN; 3TO CcTpaTernyeckas
HEOBXOO4MMOCTb /11 COXPaHEHNS KOHKYPEHTOCNOCOBHOCTN B BbICTPO MEHSAOLENCA BU3HeC-
cpepe. MNpuHATNE 3TOro MMnepaTtea npegnonaraeT TWaTesbHY OLEHKY KOMMPOMUCCOB,
CBSI3aHHbIX C MPONPUETapPHLIMU PELLEHNSIMU MO CPaBHEHUIO C aNlbTepHATUBaMN C OTKPbITbIM
NCXOOHbIM KOLOM.

B TO Bpemsa Kak nponpueTapHble peLeHns MoryT obecnevnTb HeMeOSIEHHYHO
WHTErpaumio 1N KaXKYLYCA  CMNJIOYEHHOM  3KOCUCTEMY, HENb3s  HEeAooLeHMBaTb
NnoTeHuManbHble HEeOOCTaTKU MNPUBA3KM K MOCTaBLUMKY, OrpaHN4YeHHON HaCTPOWKN U
3aBUCMMOCTWN OT MPONpUeTapHbIX NPOTOKONOB. OpraHn3auuyn OO/MKHblI COMOCTaBUTb 3TU
COOOpaXkeHnMst C npeumyliecTtsamm MMOKOCTW, aganTUBHOCTM U OKOHOMMUYECKOWN
a(pheKTUBHOCTY, NpeasiaraeMbiMy PeLLEHNSMU C OTKPbITbIM UCXOAHbIM KoaoMm [15].

International journal of Professional Science

41
Ne12 (2) -2023


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

KntoyeBbIM MOMEHTOM NPU NPUHATUN PELLIEHWIA ABASIETCA OOCTUXKEHME BanaHca Mexay
9(PPEKTUBHOCTBIO  UHTErPUPOBAHHbLIX MPOMPUETAPHbLIX CUCTEM U CTpaTermyecKnmm
npenMyLecTBamMmm rmbKOCTU C OTKPbITbIM UCXOAHBbIM KOOOM. DTOT 6anaHc obecnevmBacT He
TONMbKO HEMEOSIEHHblE OnepaunoHHble BbIrodpl, HO W OOAFOCPOYHYHD YCTOMYMBOCTb W
CNOCOBHOCTb afanTMpPOoBaTbCA K MEHSIOLWMMCA TeXHONorn4ecknm naHawadtam. No mepe
TOro, Kak opraHmsauun BCTynawT Ha nNyTb pPasBuTua UUPPoBON UHDPACTPYKTYPHLI,
cTpaTtern4yeckoe npeaBuaeHME CTaAHOBUTCA KpaeyrosflbHbIM KaMHEM  YCTOMYMBBIX W
nepcneKkTnBHbIX NT-akocucrtem.

HepocTtaTtkn npuMeHeHNUs NponpueTapHoOro nporpaMMHoro obecrneyeHns Ha

npeanpuaTumn

MponpueTtapHoe NporpaMMHOe obecneveHme camo no cebe He NPeacTaBnsET yrpos3bl
ONa  opraHu3aumin, KoTopble ero ucnonb3ytoT. OpgHako, UCNonb3oBaHWe HeCcBOBOOHbIX
nporpamMmm nam gpyrnx KOMNOHEHTOB OOCTaB/ISIET 3HAUYUTENbHbIE HEYQOOCTBA B Cnyyae, ecnm
BnagenbLbl OAaHHbIX NPOAYKTOB OTKaXXYTCS OT UX AafibHENLWeENn NoAnepXKN Unn npekpaTaT
COTPYOHMYECTBO C nosib3oBartensamu. Kak npumep, 3a nocnegHue rogbl MHOrMe MHOCTPaHHbIE
opraHusauum nepecrtanu COTPYAHWYaTb C  POCCUACKMMW  KOMMaHUSMW, MepecTas
npenocTaenAaTe MM CBOU YCAyrn. OTO 3HAYMTENbHO MNOBAMANO Ha pPaboTocnoCOBHOCTb
oTAenbHbIX KomnaHui, WT-uHppacTpykTypa KOTopbiX Oblna nocTpoeHa Ha 6as3e roToBbIX
peweHnin. Kak nutor, oTe4eCTBEHHble opraHm3aunn 6biv BbIHY>XKOEHbI B KOPOTKUE CPOKU
ncKkatb anbTepHaTUBHbIE MyTM MNOCTPOEHUA CBOUX UUPPOBLIX cucteM. [aHHble
NPONCLLECTBUA NOBY>XXAAKT NCKaTb MyTW, KOTOPbIE MO3BONAIOT 06e30onacuTb AaslbHENLLYHO
OEATENbHOCTb OpraHM3aunin oT NogobHOro poaa MHUNOEHTOB.

Poccunckue aHanorm MHOCTPAHHbLIX MNporpaMMm  MoO3BOMASKT  3aWUTUTLCA  OT
NOANTUYECKN MOTUBMPOBAHHBIX PUCKOB, OOHAKO OHM He MOryT B MOJSIHOW Mepe 3aMeHUTb
CYLLECTBYHOLLNE NHOCTPAHHBIE PELLEHNS N YOOBNETBOPUTL BCE MOTPEOHOCTN OpraHu3auuii.
CBs3aHO 3TO He TOMbKO C TeM, 4YTo cpeamn oTedecTBeHHOro MO cywecTBYOT Cy6CTUTYThI He
BCEX 3apybexXHbIX NPOrpamMm, HO 1 C TEM, YTO Yy>Ke roToBble BU3HEC-NPOLLECCHI 4OCTATOYHO
TPYLHO NEPEHECTN HA HOBYHO UMHAPACTPYKTYPY 6€3 NOTEPL B KA4YECTBE 1 yaobCcTBE paboThl.

OpraHnsauun, B 3HAYUTENBHOW CTEMNEeHW nonaralvWwmneca Ha nponpueTapHoe
nporpamMmmMHoe obecneyeHne, paspaboTaHHOE MHOCTPAaHHbIMK OpraHM3aunsmMm, CTaHOBATCA
YA3BUMbIMA K TEOMOSIMTUYECKON HaNPSHKEHHOCTU W OUNIOMATUYECKMM  KonebaHnsaMm.
HepaBHue cnyyanm paspbiBa CBA3EN MEXOYHAPOOHbIX OpraHu3aumin ¢  pPOCCUACKUMU
KOMMaHUAMN MOOYEPKMBAIOT LLUATKOE MONOXKEHWE NPeanpuATUn, 3aBUCALLUNX OT PELLEHNIA,
NCXOOAWNX M3 MNONUTUYECKU YHYyBCTBUTESNbHbLIX pernoHoB [9]. COown, BbI3BaHHbIE TakuUMU
peLeHnaMn, nogyepKmnBaldT HeobXxoauMOoCTb ONId  opraHu3aunin  gmBepcuduumpoBaTb
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NCTOYHUKIM CBOErO NPOrpaMmMHOro obecneyvyeHmns n ndyyatb anbTepHaTuBbl, obecneynsarome
HEeNpPepPbIBHOCTb PaboThl.

OgHMM 13 OCHOBHbBIX HEOOCTaTKOB nepexofa OT MPONPUETApPHbIX PELLUEHUA K
PELEHNAM C OTKPbITbIM WCXOOHbIM KOOOM SBISETCA CNIOXKHas 3apjada  6eCcLuioBHOM
NHTEerpauum HOBOro NPOrpaMMHOro obecneyeHns B cyLlecTayowme nnatdopmbl. CNoXKHOCTK
BOSHUKAOT HE TOJIbKO M3-3a TEXHUYECKUX pasnuyui, HO U un3-3a HeobxoguMocCTu
afanTMpoBaTb YCTAHOBJEHHbIE OU3HEC-MPOLECCHl K  (PYHKUMNOHANbHBIM  BO3MOXXHOCTAM
anbTepPHaATUBHOIrO NporpamMmMHoOro obecneveHus. lNepexon 4acTo BfeYeT 3a coboit KpyTomn
npouecc oO0y4YeHnss COTPYOHUKOB, YTO NPMBOAUT K MOTEHUMASIBHOMY  CHUXXEHMIO
NPOU3BOANTENBHOCTY B Nepuog aganTtaumn.

XOoTa [Ons HEKOTOpPbIX  3apybexxHbiX NporpaMm  CyLECTBYKOT  POCCUINCKME
anbTepHaTUBbI, HE BCE KaTEropum nporpamMHOro O6eCcneyeHusi NMEKT ISKBUBANEHTHbIE
OTEeYeCTBEHHblE 3aMeHuTenn [7-8]. OTO orpaHuyYeHne BbIHY>KOAET opraHMsaumm uaTu Ha
KOMMPOMUCC B OTHOLLUEHNN (DYHKLMOHANBHOCTN NN NCKaTb AOMNOSIHUTENbHbIE PELLEHNS LS
yCTpaHeHuss npobenoB B CBOeW nporpammHon akocucteme. OTCYTCTBME MHAMBUAOYANbHON
3aMeHbl NPEnATCTBYET MNMaBHOMY MEPEXOAY Ha MOMHOCTbIO OTEYECTBEHHOE MPOrpamMmHoe
obecneyeHne.

Takxe nepexopn OT NPOMNPUETAPHbLIX PELUEHNA K PELUEHUSIM C OTKPbITbIM UCXOOHbIM
KOOOM TpebyeT MepeoueHKn U PEeCTPyKTypusaumm CyLlecTsyrowmx 6mn3sHec-npoLeccos.
Apantaumsa  npuBbIYHLIX  Pabounx MPOLECCOB K BO3MOXHOCTAM  OTEYECTBEHHOIrO
NPOrpaMMHOro obecnedyeHns MOXXET NPUBECTU K COOSIM 1M OOMNOSHUTENBHBIM Pacxo4am.
MoTeHunanbHass NOTPEOHOCTb B MEPEnoAroTOBKE COTPYOHUKOB ewe Oonblue ycunnBaeT
npobnemsbl, CBA3aHHbIE C 3TUM NEPEXOO0M.

OTKpbITOE NporpammMmHoe obecnevyeHne B AEATENbHOCTU OpraHu3auum

OTKpbITOE NporpaMmMHoOe 0becrneyeHmne, B CBOK o4epenpb, NWEHO OAHOMO N3 rnaBHbIX
HegOCTaTKOB BCEX MPOMPUETAPHbIX PELUEHN — OrpaHnYeHnst 4OCTYMHOCTU NporpamMm, Tak
Kak OHMM 13 ero rnaBHbIX TpeboBaHUn aBnaeTcs obecnevyeHne cBoboapl pacnpoCTpaHeHns
nporpammMHoro obecnedeHusi. pn 9TOM PbIHOK HAaCbIWEH MHOXECTBOM PELLUEHNA C
OTKPbITbIM UCXOAHbIM KOAOM, HapabOTKM KOTOPbIX 4YacTO MPUMEHSIOTCA AaXe B COCTaBe
NPONPUETAPHbIX pPelleHnn. ITO MO3BONASAET WUCNOSb30BaTb CBOOGOAHOE NpPOrpamMMHoe
obecneyeHne nOObIM NIOAAM U OpraHu3aumsam, u3 nawbor CTpaHbl, HE3aBUCUMO OT
9KOHOMUNYECKOWN, MNONUTMYECKON WM WHOW OBCTaHOBKW. TakXe, HeEMasnioBaXXHO OypeTt
OTMETUTb TaKyld OCOBEHHOCTb CBOOOOHOrO MNPOrpaMMHOro obecnedveHnss Kak csobopa
N3MeHeHNs ncxogHoro koga [1]. 9T1o no3BonseT gopabotatb Noboe pelieHne Nog Hy>Kabl
KOHKPETHOW opraHm3aumm 6e3 HeoOXOAMMOCTM COrflacoBaHus Takux OopaboTok C
Bnagenbuem nporpammbl. [opaboTka cBO60OHOrO MNPOrpPamMMHOrO pPeleHns MNo3BONAET
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YyNPOCTUTb CO3[4aHME HOBbIX, B TOM YNCIE NHHOBALUVOHHBIX, OTEYECTBEHHbIX MPOAYKTOB U, TEM
cambIM, Noaaep>xatb (GOPMUPYIOLLYIOCA POCCUNCKYHO MHHOBAUMOHHYO cucTemy [3]. OTu, a
Takxe ppyrve ocHoBononarawowme npuHUMnbl CBOBOAHOrO MPOrpaMMHOro obecneyeHus
3aKpenneHbl B CNeumann3npoBaHHbIX JIMLEH3UAX, KOTOPbIE MPUMEHSAIOTCA paspaboTykamm
PEeLUEHN C OTKPbITbIM UCXOAHLIM KOLOM.

HekoTopble opraHusauun yXxe npegnaraiot ycnyru no nocrtpoeHnto  WUT-
NHPPACTPYKTYPbI NPEANPUATUSA LENNKOM Ha 6a3e NporpamMm C OTKPbITbIM NCXOOHBbIM KOOOM
[2]. Tak, Hanpumep, BMECTO MPOMPUETAPHOr0 peweHns pns  MoHuTopuHra WT-
nHppacTpykTypbl «IBM Tivoli Monitoring» BO3MOXXHO MCNosb3oBaTb nporpammy «Zabbix»,
KOoTopasi He YCTynaeT no (YHKUMOHANBHOCTN €€ nponpueTapHbiM aHanoram. BmecTto
3aKpbIToro pewenns ana SIP-tenedoHun «Avaya Aura» MOXXHO MCMOSIb30BaTb NONYNAPHbIN
OTKpbITbIN aHanor «FreePBX». [MpuMeHeHne pelleHnin ¢ OTKPbITbIM UCXOOHbIM KOLOM
NO3BONIAET 3HAYUTESIbHO CIKOHOMUTbL Ha MOKYMKE IMLEH3UA NPOrpaMMHOro obecnevyeHuns,
YTO 3HAYUTENBbHO YMEHbLUAET CTOMMOCTb NMOCTPOeHus UT-nHppacTpyKTypbl NPeanpusaTms
[11]. OT0 4aBnseTca HemanoBaXkKHbIM (AKTOPOM He TONMbKO [/ Y)Xe OeNCTBYIOLWNX
npegnpuaTMin, HO W ONa  CTapTanosB, KOTOpPble CTallKMBalTCA C  HegoCTaTKoM
(hbMHaHCMpPOBaHNA Ha Ha4asNibHOM 3aTane passuTus [5]. B gononHeHNE K BbILWEN3N0XKEHHOMY,
NCNONb30BaHVE NPOrpamMm C OTKPbITbIM UCXOOHbIM KOOOM MO3BONSET YMEHbLUNTL 3aTpaThl HA
oby4eHne coTpygHuKoB. [JocTuraetcs aTO 3a CYET TOro, 4to oby4awwme matepuansl
HaxoOATCsA B OTKPbITOM [OCTYyne U, 3a4acTyto, npeacraBfiieHbl HA MHOXECTBE PasfinyHbIX
A3bIKOB. TaK Kak OgHUM 13 3HAYUMbIX OrpaHNYeHniA NS BHeOPEHNSA LNMPOBLIX TEXHONOMMin B
NPON3BOACTBO ABNSETCH YPOBEHb MOArOTOBKM KaapoB, TO CBOEBPEMEHHOE U Ka4yeCTBEHHOE
oby4eHne COTPYAHNKOB NO3BONSET YNPOCTUTb BHEAPEHMNE HOBbIX PELLEHUIA HA MPON3BOACTBO
[4]. Bce a9t dakTopbl MNO3BOMSAIOT 3HAYUTESIBHO YMNPOCTUTL U YCKOPUTb MOCTPOEHNE,
ynpasneHne n gansHenwee passutmne UT-nHppacTpykTypbl NpeanpusTus.

MoMMMO  HenocpeacTBEHHbIX MNPEMMYLEecCTB B  MfaHe 3KOHOMUM  CPEACTB,
3aCny>XMBalOT BHMMaHua CTpaTernyeckue nocneacTsus BHEOPEHUs MNporpamMmMHOro
obecrneyeHns C OTKPbITbIM WUCXOAHbIM KOOOM B OeATeSIbHOCTb opraHusaumin. OTKPbITbIN
NCXOOHbIA KoL, Crnocob6CTBYEeT COBMECTHOMY Mogxody K paspaboTke nporpammMHOro
obecneyeHns, OPUEHTUPOBAHHOMY Ha COOOBLLECTBO, UCMOMb3YA PasHOOBpasHbIi MUPOBOWA
OMbIT. STO NPVBOANT K MOCTOSAHHBIM YJYYLIEHNAM Y MHHOBaLMAM, NOCKOSbKY KOIIEKTUBHbIN
pasym coobuiectsa pa3paboTiMKOB C OTKPbITbIM WCXOAHbIM KOAOM COBEPLUEHCTBYET U
pacLmpsaeT PyHKLUMOHaNbHbIE BOSMOXHOCTU NPOrpaMMHOro obecrneveHms.

Bonee TOro, NpPo3pa4HoOCTb, MpUCYLLAss NPOEKTaM C OTKPbITbIM MCXOOHbIM KOLOM,
nosblwaeT 6e30MacHOCTb, MO3BONAA TLWATENbHO M3y4aTb UCXOoAHbIN kKog [10]. 31O pes3ko
KOHTPACTUPYET C NpOnprUeTapHbLIM NPOrpaMMHbIM obecnedveHnem, roe 6a3osbii KOA OCTaeTcA
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CKpbITbIM, OCTaBfsIs OpraHM3aumMM Yysa3BMMbIMA - OS5 HEPACKPbITbIX  YS3BMMOCTEN U
3aBncCUMoCTeNn. BO3MOXXHOCTb OTKPbLITON MNPOBEPKN 1 MOgUdUKaLMN UCXOOHOro Koga aaet
opraHmsaumsam BO3MOXXHOCTb aKTUBHO pelwatb npobnembl 6e30macHOCTM, CnocobCTByS
cosgaHuio bonee ycTonyunsom LnpoBon MHPPaCTPYKTYPbI.

Kpome TOro, aganTMBHOCTb MPOrpamMMHOro obecrneyvyeHusi C OTKPbITbIM MCXOAHbIM
KOAOM COOTBETCTBYET ONHAMUYHOMY XapakTepy COBPEMEHHON 6udHec-cpefpl. OpraHmsaumm
MOryT HacTpavBaTb PELUEHUA C OTKPbITbIM UCXOOHbIM KOOOM B COOTBETCTBUM CO CBOMMU
YH/KaNbHbIMK NOTPebHOCTAMU, obecneymBasl MMOKOCTb M OT3bIBYNBOCTb HA MEHSAIOLLMECS
TpeboBaHMA pbiHKa. Takas rMbKoCTb OCOBEHHO BaxKHa B 3MNOXY, KOrda CTPEMUTENbHbIN
TEXHONIOMMYECKUIA MNPOrpecc u MeHsowmecs 6usHec-nangwadTel TPebytoT ObICTPOW
KoppekTuposkn UT-cTpaternin.

lMporpammHoe obecrneveHne ¢ OTKPbITbIM NCXOAHbIM KOLOM TakXe UrpaeT K4eBYHO
pPOnb B NPOABVXEHUN LMPOBOro CyBepeHUTETA. YMEHbLLAsA 3aBUCUMOCTb OT 3apyb6erKHbIX
NPOMNPUETAPHbLIX PELLEHWIA, OpraHu3auun U3oNMpyoT cebss OT BHELUHEN 3aBUCUMMOCTU W
NOTEHUMaNbHbIX FEONONUTUYECKNX PUCKOB. Takass camo4oCTaTOMHOCTb HE TOIbKO MOBbILWAET
HaUMoHanbHyt0 6e30MacHOCTb, HO M CNOCOOCTBYET PasBUTUIO HAOEXHOW M HE3aBUCUMOW
TEXHOJIOMMYECKON 9KOCUCTEMbI.

3aknioyeHne

Osontouns NT-nHppacTpyKTypbl OpraHn3aunm HaxoguTCa Ha CTbiKe TEXHOOMMYECKNX
WHHOBaLWI, CTPaTErM4ecKoro NnpeasuaeHns n CTPEMIEHNS K YCTONYMBOCTU. HacToaTenbHas
Heo6XxoAMMOCTb ouUNMPOBKKN, MoAYepKnBaemMas ee TpaHCHOPMALMOHHBIM MNOTEHLMANoMm,
cTana He NPOCTO TEXHOMOMMYECKMM CTPEMSIEHMEM, HO CTpPaTErM4ecKon HeOO6XOAMMOCTbLIO B
COBpPEMEHHOM OM3Hec-naHgwadTe.

Mepexon K UMpPOBON UH(PACTPYKTYpE TpebyeT TOHKOro nopgxopa. AprymeHTbl B
Nonb3y KOMMEKCHbIX, 3anaTeHTOBaHHbIX peLleHnin ybeanTenbHbl, OHW MNpegnararoT
HEMEAIEHHYIO MHTErpaumio 1, Kasanocb 6bl, eguHyto CTPYKTypy. OgHako cBA3aHHbIE C 3TUM
PUCKN 3aBUCUMOCTN N OFPaHNUYEHHON afanTUBHOCTU TPEBYIOT TWaTeNbHOro pacCMOTPEHUSA
anbTepHaTuB.

Bbibupass csobogHOe nporpaMmMHOe obecnevyeHne, OTEYECTBEHHbIE OpraHu3auum
pewarT cpasdy HECKONMbKO 3aday: YKPEMstoT CBOK HEe3aBWCMMOCTb OT WMHOCTPaHHOro
BNNSAHNA, CTPOST COOCTBEHHYIO HezaBucumyto WUT-MHPPaCTPyKTypy, a TakXe CHuKatT
N3OEP>KKN Ha coaep>xaHne n obcny>xmsaHne NpPorpaMmmMHOro Komnsekca. Takxe, BHeapsast Ha
npegnpuaTun cBob6ogHOE nporpammHoe obecrnedeHne 1 y4acTBys B ero paspaboTke u
NOLAEP>XKKE, OTEYECTBEHHbIE NPEANPUATMS BHOCAT CBOW BKNag B pasBuTME LUGPOBOI
otpacnn Poccuiickon ®egepauun. OnbiT, KOTOPbIM [ENSATCA OpraHu3auun BO BpPEMS
aKcnayaTauum OTKPbITOrO U AOCTYMHONO BCEM NMPOrpaMmMHoro obecneyeHmns, nossonset UT-
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cneynanuctam nepeHMMatb NepenoBble MNPakKTUKM U yaydwaTb OTedecTBeHHy WT-
NHPaCTPYKTYpPY.

Pa3mbILnasg O KOHBEPreHUUNn TEXHONOMIA U cTpaTternn, CTaHOBUTCS OYEBUAHBLIM, YTO
cTpaTern4eckoe BHeApPEHME NPOrpaMMHOro ob6ecneyeHnss ¢ OTKPbITbIM UCXOAHbIM KOAOM
cornacyetrcsa ¢ 6ofee LWUPOKUMM LeNsMM HauMOHaNbHOW HEe3aBMCUMOCTMW, WHHOBaUWUA 1
9KOHOMUNYECKOWN YCTONHYMBOCTU. DTO NO3BOSISAET OpraHn3aumsamM NpeofoneBaTb OrpaHuyeHns,
CBSI3aHHblE C 3aBMCUMOCTbIO OT COOCTBEHHOCTM, CMOCOBCTBYSA KyfbType afanTMBHOCTUA U
NOCTOSAHHOrO COBEPLLEHCTBOBAHMS.

MogBoas WTOr, MOXHO CKadaTb, YTO BHeOpeHMe nporpaMMHOro obecrneveHusi C
OTKPbITbIM  MCXOOHbIM KOAOM OTEYECTBEHHbIMW OpraHuM3aumsamMm — 3TO He MpoCTo
TEXHOJIONMYECKOE MpeanoyTeHne; 3TO CTpaTtermyeckoe pelleHne C Aaneko ugyLwmmu
nocnegcteuamMn.  OHO  NO3UUMOHMPYET 3TU  OpraHmM3auun Kak BKNag4MKoB B
CaMOCTOATENbHOE, WMHHOBALMOHHOE M MPOABMHYTOE B LMMPOBOM OTHOWeEHUM Oyayliee
Poccuinickon ®epepaunn, 3HameHya coboil npeobpasyrowmi nNyTb K HauMOHasbHOMY
UNPPOBOMY CYBEPEHUTETY Y TEXHOIOMMYECKOMY INOEPCTBY.
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CONCLUSION

In concluding the 12th issue of the International Journal of Professional Science, we
extend our gratitude to all the contributors, reviewers, and readers who continue to engage
with and support this publication. The variety and depth of the articles presented reflect the
journal's commitment to a multidisciplinary approach and its role in disseminating scientific
knowledge and fostering dialogue across different areas of research.

The discussions and findings featured in this issue contribute significantly to their
respective fields, offering fresh perspectives and valuable insights. We encourage our readers
to reflect on the articles' content and consider their implications for both current and future
research. As we look forward to future publications, we remain dedicated to advancing the
frontiers of knowledge and supporting the scientific community in its endeavor to address
complex and challenging issues facing our world today. Thank you for joining us on this journey
of discovery and learning.

Sincerely,
Natalia Krasnova, Ph.D.
Chief Editor
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