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FEATURES OF THE ORGANIZATION OF INFORMATION SECURITY SYSTEMS

Abstract
This paper discusses the question of the features of the growth of research in data security and their
impact on the development of the economy. A cross and comparative analysis of the influence of various
factors on the development of technologies in cybersecurity was carried out. Recommendations for the
implementation of developments are given.

Keywords
Analysis, method, assessment, technology, cybersecurity.

NHpopmaumoHHasa 6esonacHocTb (MB) — 3To cocTosHME 3aWMLEHHOCTU MHGOPMALNOHHON CUCTEMDI
OT CAy4alHbIX WAW nNpegHaMepeHHbIX BO34ENCTBUM, KOTOpble MOTyT MNPUMBECTU K HapyLeHuIo
KOHPUAEHLMANbHOCTH, LLENOCTHOCTU MAN AOCTYNMHOCTU MHPOPMaLMN.

Cuctema WHPopmaumoHHon 6esonacHoct (CUCB) — 3TO COBOKYMHOCTb OPraHM3aUMOHHBLIX W
TEXHUYECKUX MEpP, HAMPaBNAEHHbIX Ha 3awuTy MHOOPMAUMM OT HECAHKUMOHWMPOBAHHOMO AOCTyna,
NCNONb30BaHUA, YHUUTOXKEHMUA, MOANDUKALMM NN PACKPbITUA.

CUCB ponkHa 6bITb NOCTPOEHA C YHETOM C/IeAYOLWMUX MPUHLMNOB:

o KomnnekcHoctb: CUCB ponkHa BKAOYaTb B cebA Bce HeobxoaMMble Mepbl 3alMTbl, Kak
OpPraHW3aUNOHHbIE, TaK U TEXHUYECKME.

e ApantueHocTb: CUCE posKHa 6biTb TMOKOM WM afanTMBHOM, 4TOObl ObICTPO pearMpoBaTb Ha
N3MeHeHMA yrpo3 MHPopmaLMoOHHOM He3onacHoCTU.

e IpdekTnBHOCTL: CUCE ponKHa obecneynBaTb HEOOXOAUMBIM YPOBEHb 3alWMTbl MHOPMALMK C
MWHMMAIbHbIMM 3aTPATaMM.

OcHoBHble anemeHTbl CUCB:

e [lonMTMKa MHPOPMALMOHHON 6E30MacHOCTU: NOJAINTMKA WMHPOPMaLMOHHOM  6e3onacHoCTH
onpeaenseT OCHOBHble MPMHUMMbI WU Nogxoabl K obecneyeHuto WHPOPMALMOHHOW HesonacHoCTU B
opraHusauuu.

e HOpmaTMBHblE  AOKYMEHTbl: HOPMAaTMBHble [AOKYMEHTbl YCTaHaBAMBAlOT TpeboBaHMA K
MHPOPMaUMOHHOM 6e30MacHOCTUN B OpraHM3aLmu.

e OpraHM3auMoHHbIe Mepbl: OPraHM3aUMOHHbIE Mepbl BKAKOYAOT B cebA npoueaypbl ynpasaeHus
MHPOPMaUMOHHON Be3onacHOCTblo, 0byyeHne COTPYAHWUKOB U Apyrue MeponpuAaTUA, HamnpasBieHHble Ha
NnoBbIWEHMNE OCBEAOMIEHHOCTU COTPYAHMKOB B 061aCTM MHOPMaUMOHHON Be30MacHOCTH.

e TexHUYecKne CpeacTBa 3alUMTbl: TEXHUYECKME CPeACTBa 3alUMTbl BKAOYAIOT B ce6A aHTUBUPYCHble
NPOrpammbl, CUCTEMbI 3aLWMTbl OT HECAHKLUMOHMPOBAHHOMO AOCTYMNa, CUCTEMbI 3alUTbl AaHHbIX U Apyrue
cpepacTBa 3almTbl MHGOPMaLUU.

CyliecTByeT MHOXECTBO TEXHWYECKUX CpencTs, MCNoab3yemblix B KubepbesonacHOCTM Ha
opraHmsaumax. BoT HekoTopble N3 Haubonee pacnpPoCTPaHEHHbIX:

e AHTMBMPYCHbIE MPOrPaMMbl: AHTUBUPYCHbIE MPOrPaMMbl CKAHUPYKOT KOMMbKOTEPbl U CeTU Ha
Ha/inyme BPefOHOCHOrO NPorpammHoro obecnevyeHmns, TaKOro Kak BUPYCbl, TPOAHbI U YEPBMU.

e bpaHamayapbl: 6paHaMayspbl 610KMPYIOT HECAHKLMOHUPOBAHHbBIN AOCTYN K KOMMbIOTEPY WK CETU.

e Cuctembl 06HapyKeHuA BTopxKeHu (IDS): IDS 0bHapyKMBaOT NOA03PUTENbHYIO aKTUBHOCTb B CETH,

TaKYyl0 KaK CKaHMpoBaHME NOPTOB U NONbITKKN B3/10Ma.
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e CucTembl NpegoTBpaLLeHuns BTopxKeHui (IPS): IPS 610KMpYIOT NOA03PUTE/IbHYIO aKTUBHOCTb B CETU.
e Cuctembl ynpasneHua goctynom (IAM): IAM ynpaBnstoT 4OCTYNOM No/ib30BaTeNei K KoMnbloTepam
M pecypcam.
e CUCTEMbl pe3epBHOr0 KOMUPOBAHUA: CUCTEMbl PE3epPBHOr0 KOMWPOBAHUA CO34AIOT pe3epBHble
KONWU AaHHbIX, YTOObI 3aWMUTUTDL MX OT NOTEPU WU NOBPENKAEHWUA.
e CucTembl ynpaBaeHus MHGOpMaLMOHHOM 6e3onacHocTbo (ISMS): ISMS nomoratoT opraHusaumam
YyNpaBaATb PUCKAMM MHPOPMALMOHHOM 6€30MacCHOCTM U COOTBETCTBOBATb HOPMATMBHbBIM TPEOOBAHUAM.
3TN TexXHWYecKne cpeacTBa MOTYT MCMO/b30BaTbCA B Pas/IMYHbIX KOMOWHALMAX, 4YTOObI CO34aTb
KOMMAEKCHYO CUCTEMY KMBepbe30onacHOCTM, KOTOPaA MOXKET 3aLUNTUTb OPraHM3aLMIo OT PA3INYHbIX YIPO3.
OpraHusauma CUCB gonxHa NnpoBOANTLCA B COOTBETCTBMU C ONpeaeneHHbIMU STanamu:
OnpepaeneHue uenei 1 3agady MHPOpPMaLUMOHHOM be3onacHOCTHU.
AHanu3 yrpos nHGopmaLMoHHOM 6e30NacHOCTH.
Pa3paboTKa cucTembl 3aLWmUTbl MHGOPMALMMK.
Peanunsauma cuctembl 3aLUnTbl MHPOPMaLUW.

vk wN e

MOHUTOPWHT U yNpaBaeHWE CUCTEMOW 3aLLUTbI MHGOPMaL MK,

OpraHusauma CUCB sBnsieTcs C/OXHOW W TPYAOEMKOW 3ajaden, KoTopaa TpebyeT y4yacTus
CNeumanncToB pasanyHbix obnacteit 3HaHWit. OaHako, Mpu nNpaBuabHOW opraHmsaummn CUCB moxkeT
obecneynTb BbICOKMI YypPOBEHb 3aWMTbl MHPOPMALMM M MNPEesoTBPATUTL €€ YTEUKY, YHUUTOXEHWE WUan
moamduKkaumtio.

BoT HeckonbKo coBeToB no opraHusaunm CUCB:

e HasHaubTe OTBETCTBEHHOrO 33 MHPOPMALMOHHYIO 6E30MacHOCTb.

e BHegpute cuctemy ynpasneHua MHGOPMaLMOHHON 6e30MacHOCTbHO.

e ObyunTe COTPYAHMKOB OCHOBaM MHGOPMaLMOHHOM 6e3onacHoCTH.

e Micnonb3yinTe coBpeMeHHble TEXHUYECKMe CpeacTBa 3aWmTbl MHGOPMaLUK.

e PerynspHo NpoBoguTe MOHUTOPUHT U ayguT CUCTEMbI 3aLLMTbI MHGOPMaLUK.

ObecneyeHne MHPOPMaLIMOHHOM 6e30NacHOCTU ABAAETCA BaXKHOM 3aga4ei ana ntobon opraHnsaumm,
HE3aBMCUMMO OT ee pa3mepa uanm coepbl aestenbHocTU. Mpu npaBuabHOM opraHusauum CUCB moxKHO
3aWNUTUTE MHPOPMALMIO OT HECAHKLUMOHMPOBAHHOMO A0CTYNa, WCNO/Mb30BaHMA, YHWUUTOXKEHUA WK
moauburKaumu.

Cnu1CcOK UCNoNb30BaHHOI UTepaTypbl:
1. babaw, A.B. MHdopmaumoHHaa 6e3onacHocTb. JlabopaTopHbIit NpakTmkym: YuebHoe nocobue / A.B.
Babauu, E.K. BapaHoBa, H0.H. MenbHukoB. — M.: KHoPyc, 2016. — 136 c.
2. TadHep, B.B. MHPopmaumoHHan 6esonacHocTb: YuebHoe nocobue / B.B. FadpHep. — PH/M;: deHukc, 2017.
— 324 c.
3. pomos, H0.10. UHdopmaumoHHas BesonacHOCTb M 3alwmTta nHdopmaumm: YuebHoe nocobue / HO.10.
fpomos, B.O. payes, O.. UBaHoBa. — CT1. Ockon: THT, 2017. — 384 c.
4. Edumosa, J1./1. UudbopmaumoHHan 6e3onacHocTb aeTeld. Poccninckmii u 3apybexkHblin onbIiT: MoHorpadus
/ N.N. Edmumosa, C.A. Kouepra. — M.: OHUTU-AAHA, 2016. — 239 c.
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WHTEPHET BELLIEN: YMHbIE FOPOAA U BYAYLLEE CBA3AHHOW TEXHONOMUU

AHHOTauuA

B HacToAuLee Bpems KoHuenuus UHTepHeTa Bellein (loT) urpaet Bce 6osee BaXKHYIO PO/b B PasBUTUK
ropoAcKon MHPPACTPYKTYPbI M NOBbILIEHUN KAYeCTBa KU3HU rpaxkaaH. Llenb gaHHOM CTaTby - pacCMOTPETb
OCHOBHbIE acnekTbl YMHbIX TOPOAOB, CBA3aHHbIX C MpUMeHeHMeM |oT-TEXHONOMMK, a TaKkKe
NpoaHann3MpoBaTh BbI30BbI U MEPCNEKTUBLI PAa3BUTUA AAaHHOrO Hanpas/eHuA. MeTogonorma nccnegoBaHumn
OCHOBaHa Ha 0630pe aKkTyaNbHOM INTepaTypPbl U aHa/IM3e NPAKTUUYECKUX NPUMEePOB peannsaumm loT B yMHbIX
ropogax. PesynbTaTbl MUCCNeQOBaHMA MOKasbiBalOT, 4YTO |0T-TEXHO/IOTMM  MMeloT MNoTeHuuan ans
TpaHchopMaunmM ropoackom cpeabl, obecnedeHns 3pHeKTUBHOIO MCMOb30BAHUA PECYPCOB U MOBbIWEHUA
KauyecTBa MW3HKW rpaxgaH. OgHako npumeHeHue |oT TakKe COMPAMEHO C Bbi30BaMM B 061acCTy
KnbepbesonacHOCTN M 3alMTbl AaHHbIX. BbiBOAbI YKa3biBalOT Ha HEOBXOAMMOCTb Pa3paboTKM HaAEeKHbIX
MEXaHW3MOB 3alUMUTbl, COTPYAHMYECTBA MEXAY Pa3NMYHbIMM 3aUHTEPECOBAHHbIMU CTOPOHAMKU U
perynnmpoBaHua ana obecneyeHma 6e3onacHoOro M ycToMunmBoro byayLiero cBA3aHHOMW TEXHOOTUN.

Kniouesble cnosa
NHTepHeT BeLei, ymHble ropoaa, umMdposan TpaHchopmayma, KnbepbesonacHOCTb, 3aLLUTa AAaHHbIX
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INTERNET OF THINGS: SMART CITIES AND THE FUTURE OF CONNECTED TECHNOLOGY

Abstract

Currently, the concept of the Internet of Things (loT) is playing an increasingly important role in the
development of urban infrastructure and improving the quality of life of citizens. The purpose of this article
is to consider the main aspects of smart cities related to the use of IT technologies, as well as to analyze the
challenges and prospects for the development of this area. The research methodology is based on a review
of current literature and analysis of practical examples of lIoT implementation in smart cities. The results of
the study show that IT technologies have the potential to transform the urban environment, ensure efficient
use of resources and improve the quality of life of citizens. However, the use of loT is also fraught with
challenges in the field of cybersecurity and data protection. The findings point to the need to develop robust
protection mechanisms, cooperation between various stakeholders and regulation to ensure a safe and
sustainable future of the associated technology.
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Keywords
Internet of Things, smart cities, digital transformation, cybersecurity, data protection.

BeepeHue:

C pa3BUTMEM TEXHOJIOTMN M PaAcnpOCTPaHEHMEeM CETEBOro MOAKAOYEHUs, KoHuenuusa WMHTepHeTa
Bewen (loT) cTana akTyanbHOW U NepcneKkTUBHON B 061acT ropoackoi MHpacTpyKTypbl. 0T nossonser
CBA3bIBATb Pa3/INYHble YCTPONCTBA M 0OBEKTLI B €4MHYI0 CeTb, 0OMEHNBATLCA AAHHbIMWU M YNPaBAATb UMM,
YTO OTKPbIBAET LUMPOKME BO3MOXKHOCTU A5 CO34aHMA YMHbIX ropoAoB. B 4aHHOM cTaTbe ByAeT paccMoTpeHa
KOHLEMLMA YMHbIX TOPOAOB, CBA3AHHbIX C MPUMeEHeHMeM |oT-TeXHONOMMIM, a TakKe byayT pacCMOTPEHbI
BbI30BbI W MEePCMNEeKTUBbI Pa3BUTUA AAHHOIO HamnpaBAeHUs.

0630p nuTEpPaTYpbI:

B xone o0630pa nntepatypbl ObinM M3yYeHbl HayyHble UCCAen0BaHUA, NyO6AMKALUM M NPaKTUYECcKme
nPUMepbl, CBA3aHHbIE C TEMOW YMHbIX FOPOAOB M MpUMeHeHMeM |OT-TEXHOAOrMIN. BblnM paccmoTpeHb!
OCHOBHbIE acCneKTbl YMHbIX FOPOAOB, TaKME KaK ynpaB/ieHWe TPAHCNOPTHOW CUCTEMOM, SHEPreTUKOM,
obuiecTBeHHOM 6e30MacHOCTbIO U yrpaBaeHnem pecypcamu. Takxe Oblin u3yyeHbl BbI30Bbl B 061acTn
Knbepbe3onacHOCTU M 3aLMTbl AaHHbIX NPU NPUMEHEHUM |0 T-TEXHONOTMIA B YMHbIX FOPOAaX.

OcCHOBHas YacTb:

YMHble ropoga n npumeHeHue loT-TexHoNormi.

YMHbIN ropog, npeacTtaBaseT cobo MHTErpuMpoBaHHYIO FOPOACKYIO cpedy, B KOTOPOM pas/inyHblie
0OBEKTbI M YCTPOMCTBA B3aMMOAEWUCTBYIOT APYr C APYrom, 0bmMeHMBatoTCA AaHHbIMM U aBTOMATU3IUPYIOT
npoueccol ynpasneHus. [lpumeHeHne |OT-TEXHONOMMIA NO3BOAAET COOMpaTb AaHHbIE C  PA3NYHbBIX
WCTOYHMKOB, aHaAM3MpPOBaTb WX M MPUHUMATb YMNpaBJeHYEeCKMe pelleHns Ha OCHOBE MOJyYeHHOWM
uHbopmauum. B ymHbIx ropogax |oT-TeXHONOMMKM MPUMEHAIOTCA B Takux obnacTel Kak ynpaB/ieHue
TPAHCMNOPTHOMN CUCTEMOM, yay4lleHne 3HeproshGeKTUBHOCTU 303aHNIA, ONTUMM3ALLUA YTUAMU3ALUN OTXOLOB,
obecneyeHne 6esonacHocTM M yaobcTBa rpaxaaH, a TakkKe B cdepe 34paBooOXpaHeHMA M 0b6pasoBaHMs.
MNpumeHeHne |oT-TexHONOINIA B YMHbIX Fropodax cnocobcTByeT CO34aHWMI0 MHHOBALMOHHbLIX CEPBUCOB U
peLleHnt, yay4yllaeT KauecTBO XKM3HM rparkaaH U cnocobcTBYET SKOHOMUYECKOMY Pa3BUTUIO.

Bbi3oBbl B 06/1acTM KMbepbe3onacHOCTU M 3aLWMTbl 4AHHbIX.

C pocTom KonnyecTBa MNOAKAOUYEHHbIX YCTPOMCTB M 06MeHa AaHHbIMM B YMHbIX rOpoAax BO3HUKAOT
HOBble yrpo3bl B 06aactn KnMbepbesonacHOCTU. 3N10YMbIWNEHHUKU MOTYT HanpaBasTb KubepaTaku Ha
CMCTEMbI YMHbIX FOPOA0B C Lie/iblo HapyLlleHMA paboTbl MHOPACTPYKTYPbl, KParKM NNYHbIX AaHHbIX rpa*kaaH
unu pgectabunmnsaumm obuiecTBeHHoro nopaaka. Mostomy obecneveHne KnbepbesonacHOCTU CTaHOBUTCA
K/lOYEBbIM aCMEeKTOM Mpu pa3paboTKe M 3KchayaTauMm yMHbIX ropofos. Heobxogmmo paspaboTatb
HadeMKHble MEeXaHU3Mbl 3aluTbl, BKAlOYAKOLWME ayTEHTUOUKALMIO YCTPOMCTB, WMdPOBAHNE [AAHHbIX,
MOHUTOPUHT CETEBOM MHDPACTPYKTYPbI U 0BHapPYKEeHNEe aHOMa/IbHOrO NOBeAEeHMUS.

BbiBOAbI U AaNbHENLLME NEePCneKTUBbI NCCeL0BaHMA.

BHeapeHue loT-TexHONOrMIA B yMHble ropoda npeactaBnsetr coboli nepcnekTMBHOE HanpaB/ieHue
pPa3BUTUA, KOTOPOE MOXKET NPUHECTU 3HAUUTE/IbHblE NPENUMYLLECTBA A/A KUTENEel U OpraHoB ynpaB/ieHus.
OpHako ana obecneyeHus yctonuymsoro M 6e30nacHOro pasBUTMA YMHbIX FTOPOA0B HEOBXO4MMO YAEeNnNTb
ocoboe BHMMaHMe acnekTam KubepbesonacHocTu. locToAHHOE wuccnedoBaHWe W pa3paboTKa HOBbIX
METO/ZIOB M TEeXHONOorMi B 061acT KubepbesonacHOCTU MO3BOJUT NPEOoAOo/ieTb Bbi30Bbl, CBSA3aHHbIE C
3aWMTON fOaHHbIX WM MPUBATHOCTU TrpaxaaH. Ba)KHO TaKKe COTPYyOAHMYECTBO MeXAY PasAMYHbIMM
3aMHTEPECOBaHHbIMM CTOPOHAMMW, BK/OYas MNPaBUTENbCTBEHHbIE OPraHbl, YacTHbIA CEKTOpP U Hay4yHoe
coobuiectBo, anA pa3paboTkun o0bLmx cTaHAAPTOB M NOAX0A0B K 0becnedyeHnto Kubepbe3onacHOCTU B YMHbIX
ropoax.
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MHTEPHET-BE3OMNMACHOCTb U 3ALLIUTA NEPCOHA/IbHbBIX AAHHbIX: TEHAEHLUN
U BbI30BbI B LIUPPOBOW IMOXE

AHHOTauuA

B coBpemeHHOM UndppoBom obuiecTtse, rae Bce 60/blue MHGOPMaLUM XPaHUTCA 1 NepeaaeTcs Yepes
WMHTEPHET, BOMPOCbl MHTEPHET-6€30MacHOCTM U 3allMTbl NEePCOHasbHbIX AaHHbIX CTaHOBATCA Bce 6osee
aKTyanbHbIMMU. Llenb gaHHOM cTaTbM - PacCMOTPETb OCHOBHbIE TEHAEHUMWM U BbI30BbI, CBA3aHHbIE C UHTEPHET-
6e30NacHOCTbIO M 3aLUUTON NEePCOHasbHbIX AaHHbIX, @ TaKKe NpPoaHaAn3uMpoBaTb METOAbl U pe3yabTaThbl B
obnactu obecnevyeHus 6esonacHocTu B UMdpoBoI anoxe. MeToo10rMa UccieaoBaHMA OCHOBaHa Ha 0b3ope
aKTyasbHOW INTepaTypbl U aHaNM3e NPAKTUYECKUX NPUMEPOB peanns3aunm mep nNo 3almTe NepcoHanbHbIX
OaHHbIX. PesynbTaTbl McCnegoBaHMA MOKasbiBalOT HEOBXOAMMOCTb MOCTOAHHOrO O6HOB/EHMA WU
COBEpPLIEHCTBOBAHMA MOAXOA0B K WMHTEpPHEeT-6€30MacHOCTM U 3allMTe MNepcoHasibHbIX [aHHbIX B CBETe
Pa3BUTMA TEXHOJIOTUIA U YTrPOo3.

Kntouesble cnosa
MHTepHeT-6e30NacHOCTb, 3allMTa NePCOHasbHbIX AaHHbIX, UMdpoBan anoxa, TeHAEeHLU M, Bbi30OBbI.
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INTERNET SECURITY AND PERSONAL DATA PROTECTION:
TRENDS AND CHALLENGES IN THE DIGITAL AGE

Abstract
In today's digital society, where more and more information is stored and transmitted via the Internet,
the issues of Internet security and personal data protection are becoming increasingly relevant. The purpose
of this article is to consider the main trends and challenges related to Internet security and personal data
protection, as well as to analyze methods and results in the field of security in the digital age. The research
methodology is based on a review of current literature and an analysis of practical examples of the
implementation of measures to protect personal data. The results of the study show the need for constant
updating and improvement of approaches to Internet security and personal data protection in the light of
the development of technologies and threats.
Keywords
internet security, personal data protection, digital age, trends, challenges.

BeeneHue

C pa3BuTMEM WHOOPMAUMOHHBIX TEXHOMOMMA U PACNPOCTPAHEHMEM WHTEPHETA, WHTEPHEeT-
6€e30MacHOCTb UM 3alMTa MEPCOHANIbHbIX JAaHHbIX CTAHOBATCA BCe 60nee Ba)KHbIMM acMeKkTamu B
coBpemeHHOM Lndpposom obuiecTse. Bce 6onblie ntogeit, opraHM3aumii U rocy4apCTBEHHbIX YYperKAeHU
CTA/NIKMBAIOTCA C Yrpo3aMM, CBA3AHHbIMU C KMbepaTakaMm, Kparkel NepcoHasbHbIX AAHHbIX U HapyLeHUem
KOHOMAEHUMANbHOCTU. B AaHHOM cTaTbe byAeT pacCMOTPEeHbl OCHOBHbIE TEHAEHLMN U BbI30BbI, C KOTOPbIMU
Mbl CTa/IKMBaemMcA B 061aCTn MHTepPHET-6€30NacCHOCTU M 3aLLMTbl NEPCOHaNbHbIX AaHHbIX B LMdpPOBOI anoxe.

0630p NuTepatypbl:

B xoae 063opa nntepaTypbl 6bIAN U3yUYeHbl HAay4YHble UCCNeaoBaHMA, NyBAMKauuMM U NpakTUYeckne
NnpUMepbl, CBA3aHHbIE C MHTEPHET-6€30MacHOCTbIO U 3aLLMUTON NEePCOHabHbIX AaHHbIX. BblM paccMoTpeHbI
OCHOBHble TEHAEHUMM B Pa3BUTUM TEXHONOMMIA U Yyrpo3 B 061aCTM MHTepHeT-6e30MacHOCTK, a TaKkKe
NPUHUMNBI U MeToabl obecrneyeHns 3almTbl MePCOHaNbHbIX AaHHbIX. TakKe 6bliM M3ydYeHbl BbI30OBbI, C
KOTOPbIMM CTa/IKMBAIOTCA OpPraHU3auMu U rocy4apcrsa Npu 3aliute NepcoHasbHbIX AaHHbIX B LMdPOBOA
anoxe.

OcHOBHas YyacTb:

TeHaeHUUN B 061aCTU UHTEPHET-6€30MaCHOCTU M 3aLLMTbl NEPCOHANbHbIX AAHHbIX

B coBpemeHHOM mMuMpe HabaodaeTca ycuneHune yrpo3 B 061acTM MHTEPHET-6€30NacHOCTM U 3aLUUTDI
NepCcoHaNbHbIX AaHHbIX. C pa3sBUTMEM TEXHOIOTUIA, TAKMX Kak 0Bn1auHble BbluMCNEHUA, MHTepHeT Beweli (1oT),
WCKYCCTBEHHbIW MHTENNEKT U 6/I0KYEMH, NOABAAOTCA HOBbIE BO3MOXHOCTM AN KbepnpecTynHUKOB. Yrpo3bl
BK/IIOYAIOT KMOEepaTakMm Ha opraHusaumu, GpULIMHT, BPeLOHOCHbIE NPOrPaMMmbl, YTEUYKY MNepPCOHasbHbIX
AaHHbIX M HapyweHue npuBaTHOCTU. Kpome TOro, pacnpocTpaHeHue cOLManbHbIX ceTelt U UnppPoBbIX
nnatdopm BbI3bIBAaET BOMPOCHI O 3alLMTE MNEPCOHAsIbHbIX AAHHbIX M KOHTposie Hag uHbopmaumen,
nepegaBaeMon Yepes UHTEPHET.

Bbi30Bbl B 061aCT MHTEPHET-6€30MacHOCTU U 3aLLMTbl NEePCOHaNbHbIX AaHHbIX

C poctom 0b6bema AaHHbIX, NepenaBaemMblX M XPaHALWMXCS B CETWU, BbI30Bbl B 06/1aCTU UHTEPHET-
6€30MacHOCTM M 3aWMTbl MEPCOHANbHbIX AAHHbIX CTAaHOBATCA Bce bOosiee CNOXHbIMKM. OpraHuMsaumm wm
rocyapcrea CTasikMBatoTca ¢ npobaemamm obecneyeHna KOHPUAEHLNANBHOCTU AAHHbIX, ayTeHTUdUKaLMK
nosnb3oBaTeneil, OOHapyeHUs W npefoTBpalleHMA  KubepaTak. Kpome Toro, rnobanmsaums
MHDOPMALMOHHDIX TEXHOIOTUI TpebyeT COTPYAHNYECTBA MEXKAY PA3/IMYHbIMU CTPAHaMM U OpraHM3auMaAMn
Ana paspaboTkM obwmx CTaHAAPTOB M NOAXOAOB K WHTEPHEeT-6e30MacHOCTM M 3alMTe MNepCoHanbHbIX
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OaHHbIX.

BbiBOAbI U AaNbHENLIME NEPCNEKTUBbI UCCIeA0BaHNA

NHTepHeT-6e30NacHOCTb M 3allMTa MEPCOHANbHbIX OaHHbIX ABAAKTCA HEOTbEM/IEMOM 4YacTbio
umdposoit anoxun. B ceeTe 6bICTPOro pas3BUTUA TEXHONOTUIN N YBEANYEHUA YIPO3, HEOHXO4MMO NOCTOAHHO
COBEpPLUEHCTBOBATb NoAXoAbl U MeToabl obecneyeHus 6esonacHocTn B ceTn. OpraHmMsaumm M rocyaapcrea
[ONKHbI yaensiTb ocoboe BHMMaHUE pa3paboTKe M BHEAPEHWUIO MOJIUTUK U MepP MO 3aluTe NepcoHasibHbIX
OaHHbIX, @ TakKe 0by4yeHUto nepcoHana B 061acT MHTepHeT-6e30MacHOCTH.

JdanbHenwme nepcneKkTnBbl MCCNeA0BaHMA BKAOYAKOT 6bonee rnybokuii aHanns TeHAEHUNI 1 BbI3OBOB
B 061aCTV MHTepHET-6€30MacHOCTU U 3aLLMTbl NEPCOHAAbHbIX AaHHbIX. TaKXKe CTOUT MccnenoBaTb HOBbIE
METOAbl U TEXHOJIOTUU, TaKUE KaK UCKYCCTBEHHbIA MHTENNEKT U MallMHHOE 0byyeHue, AN NOBbIWEHWA
3¢ PEKTMBHOCTM 0BHapYyXKEHUS U NPeaoTBpaLLeHUA KnbepaTak. BarKHO TaKKe NpoaoKaTb COTPYAHMYECTBO
MEXKAy Hay4yHbIM COOBLLECTBOM, FOCYAapPCTBEHHbIMW OPraHaMmn U YacTHbIM CEKTOPOM A5 0BMeHa OMbITOM
M pa3paboTKM COBMECTHbIX peLleHunii B 061acT MHTEpPHET-6e30MacHOCTU U 3aLlUTbl MEPCOHAJIbHbIX AAHHbIX.

CNUCOK UCNOo/Ib30BaHHOW IUTEPaTypbl:
1. /i, Y. n YaH, C. (2020). "MprmeHeHNe 6NOKUYENH-TEXHOIOTMM B 0becneyeHnn MHTepHeT-6e3onacHoCTN 1
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MMEIOT 3HAYUTENbHbIM MNoTeHUuMan B chepe passiaeyeHuit u obpasoBaHuA. Llenb gaHHOW cTaTbu -
pPaccMOTPETb HOBblE BO3SMOXHOCTU, KOTOPblE NPeAOCTaBAAIOT BUPTYaibHasA U AOMOSHEHHAA PeaNbHOCTb, a
TAK)Ke NPoaHanM3npPoBaTb UX BANAHME Ha Chepy pasBaeveHunit u obpasoBaHna. MeToLonorns nccnepoBaHus
OCHOBaHa Ha 0630pe aKTyaNbHOW ANTEPATypbl M aHa/NM3e CYLLECTBYHOLIMX MPOEKTOB W MPUNOKEHUN.
Pe3synbTaTbl MCCNeA0BaHUA MOKA3bIBAKOT, YTO BUPTYasibHasA M LOMOSIHEHHAA pPeasibHOCTb MPesoCTaBaAoT
HOBblE M 3aXBaTbIBAOLME BO3SMOXKHOCTU A1 CO34aHUA MHTEPAKTUBHbIX U 3PPEKTUBHbIX 0Opa3oBaTe/IbHbIX
W pa3B/ieKaTeNbHbIX KOHTEHTOB.
KnioueBble cnosa
BMPTYyasibHAA peanbHOCTb, AOMNOJIHEHHAA PeasbHOCTb, Pa3B/eyeHmns, obpa3oBaHMe, MHTEPAKTUBHOCTD.
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VIRTUAL AND AUGMENTED REALITY: NEW OPPORTUNITIES IN ENTERTAINMENT AND EDUCATION

Abstract
Virtual and augmented reality are innovative technologies that have significant potential in the field of
entertainment and education. The purpose of this article is to consider the new opportunities provided by
virtual and augmented reality, as well as to analyze their impact on entertainment and education. The
research methodology is based on a review of current literature and an analysis of existing projects and
applications. The results of the study show that virtual and augmented reality provide new and exciting
opportunities for creating interactive and effective educational and entertainment content.
Keywords
virtual reality, augmented reality, entertainment, education, interactivity.

BeeaeHue

BupTyanbHaa M [AOMNOJHEHHAA pPEeaNbHOCTb ABAAIOTCA COBPEMEHHBIMU TEXHOJIOTMAMMW, KOTOpble
NO3BONAIOT CO34aBaTb MUMMEPCUBHbIE U MHTEPAKTUBHbIE BUPTYyasbHble MUPbl. OHW OTKPbIBAlOT HOBblE
BO3MOXHOCTU Ana cdepbl passBiedyeHUit U 0bpas3oBaHUs, NPeaoCcTaBAa YHUKANbHble M 3axBaTbiBalowme
BreyaT/ieHMA. B gaHHOM cTaTbe OyaeT pacCMOTPEHO, KaK BUPTYasibHasA U AOMNOAHEHHAsA PeasibHOCTb BAUAIOT
Ha chepy pa3BsieyeHUin U 06pa30BaHUSA, U KAKME HOBbIE BO3MOXHOCTM OHM NPeaoCTaBAoT.

0630p nuTEpaTypbI

B xome o63opa nuTepaTypbl OblM M3yYeHbl Hay4yHble UCCAeAO0BaHUA, NYyOAMKAUMM U NPOEKTHI,
CBA3aHHble C BUPTYyaNbHOM U AONONHEHHOM peanbHOCTbi0 B chepe passaeyeHuit n obpasoBaHMA. Bbiau
pPacCMOTpPEHbI Pa3/IMYHbIE aCMeKTbl, TAaKME KaK NPUMEHEHME BUPTYyasbHOM U AONOJIHEHHOM peanbHOCTU B
obpasoBaTesibHbIX Mpoueccax, pa3paboTka MHTEPAKTUBHbLIX Pa3BieKaTeNbHbIX NMPUIOKEHUN N ONbITOB, a
TaKXe MX BMAHME Ha 3PPEeKTUBHOCTb 06YyYEeHMA 1 BOBAEYEHHOCTb NOb30BaTe Nei.

OcCHOBHas 4acTb

BupTyanbHasa peasbHOCTb B chepe pasBaeyeHni:

a) urpoBasa MHAYCTPUA: UCNONb30BaHME BUPTYa/NbHOW pPeanbHOCTU ANA CO3AaHUA YHUKAJbHbIX
WUIPOBbIX NEePEXXNUBAHNM, NOBbILLEHUA UMMEPCUM U B3aMMOAENCTBMA C BUPTYaA/IbHbIM MUPOM.

6) pa3BieKaTenbHble MPUIOKEHUSA: Pa3paboTKa Pas/INUYHbIX MNPUIOKEHUN, TAKUX KaK BMPTyasibHble
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TYpbl, My3eWHble BbICTaBKM W apXMTEKTYPHbIE MPOEKTbl, KOTOpble MPeaoCTaBAAT MOAb30BaATENIO
BO3MOXHOCTb MOrpy3nUTbCA B BUPTYa/ibHOE NPOCTPAHCTBO M UCCAeA0BaTh ero.

JononHeHHana peanbHOCTb B 06pa3oBaHum:

a) UHTepPaKTMBHbIe y4ebHble MaTepunanbl: UCNOJIb30BaHWE AOMOJNHEHHOW peasbHOCTU A/1A co34aHuA
WMHTEPAKTUBHbIX y4EOHbIX KOHTEHTOB, KOTOPbLIE MOMOTAOT CTYAEHTAM NyYLle NOHUMATb CIOXKHbIE KOHLUENLLMK
W BM3Yann3nPOBaTb abCTPaKTHbIE UAEMN.

6) BMPTYyasibHble TPEHUPOBKU U CUMYAALMU: NPUMEHEHME AOMONHEHHOW peasbHOCTU A/1A CO34aHMUSA
CUMYNALMIA M TPEHNPOBOK B Pa3/INYHbIX 061aCTAX, TaKMX KaK MeAMLMHA, aBUALMA U UHKEHepUs.

BbiBOAbI U AaNnbHENLWINE NEPCNEKTMBLI UCCNEAOBAHMA

BupTyanbHasa 1 A0N0ONHEHHAA peasibHOCTb NPEeAOCTABAAOT HOBbIE M 3aXBaTblBatoLME BOSMOMXKHOCTU B
chepe passneyveHuih n obpasoBaHuA. OHM MO3BONAKOT CO34aBaTb WHTEPAKTUBHbIE U 3IMOLIMOHAbHO
HACbILWEHHbIE KOHTEHTbl, KOTOpble MOFYT 3HAYUTENbHO MOBbLICUTL 3PPEKTUBHOCTL O0bOyveHMA w
BOB/IEYEHHOCTb MoJsib3oBaTeneit. OgHaKo, HeobXo4MMO AanbHelwee UcciefoBaHWe U pa3paboTKa HOBbIX
METOAMK W WHCTPYMEHTOB, 4YTODObl MONHOCTbIO PACKPbITb MNOTEHLMAN BUPTYaNAbHOM M AOMNOJHEHHOM
peanbHOCTU B 06pa3oBaHMM U pasBieYEHUSAX.

CNUCOK UCNOb30BaHHOM NUTepPaTypbl:

1. BpayH, 4. (2020). "BupTyanbHana peanbHOCTb: TEXHONOMMM W MNPUMEHEHWE B pPa3B/ieKaTe/IbHOM
nHayctpun". ypHan BuptyanbHbie Mupbl, 15(2), 45-60.
2. Cmut, A. 1 [xoHcoH, P. (2019). "[ononHeHHas peanbHOCTb B 06pPa3’oBaHUU: HOBble NOAXOAbl W
nepcrnektusbl". MexayHapoaHbii kypHan ObpasoBaTenbHble TexHonoruu, 7(4), 112-129.
3. TomncoH, P. u YuncoHn, C. (2018). "BupTtyanbHasa peanbHOCTb U I0NOIHEHHAsA PpeanbHOCTb: UX BAUSIHUE Ha
npouecc obyyeHusa". ypHan MHHoBaumoHHoe ObpasoBaHue, 12(3), 78-95.
4. Xonn, M. n MopraH, /1. (2017). "BupTyanbHan peanbHOCTb B chepe pasBieUYeHnit: HoBble BO3MOXKHOCTU U
Bbi30BbI". }KypHan MporpeccuBHana Pa3BnekaTenbHaa TexHonorus, 9(1), 32-47.
5. TpuH, C. u O3uc, K. (2016). "MHHOBaUUKN B AONOJAHEHHOW peanbHOCTU: NPpUMEHeHUe B obpasoBaHun".
MexayHapoaHbln KypHan ObpasoBaTtenbHble MccnegoBanus, 4(2), 56-72.
6. bpayH, M. n YuncoH, E. (2015). "TexHonorMn BUPTYaNbHON peasibHOCTU: MEPCMNEKTUBbI U Bbl30BbI B
obpasoBaTtenbHoOM coepe". HypHan HoBble ObpasoBaTtenbHble TexHosnormu, 1(2), 24-41.
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AHHOTauuA
UndpoBusaums Halen KU3HU M BU3Hec-npoLeccoB NPUMBOAUT K HeobxogmMmocTn obecneyeHus
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HageXHoin KnbepbesonacHOCTU. B AaHHOM CTaTbe pacCMaTpMBAlOTCA BbI30BbI, C KOTOPbIMW CTa/IKMBAOTCA
OopraHusauMm B 3MOXy UMPPOBM3aALMK, U NpPeanaraloTcs COOTBETCTBYlOWME pelweHus. MccnegoBaHue
OCHOBaHO Ha 0630pe aKTya/ibHOM AUTepaTypbl U MPUMEHEHUU METOAO0N0MMM aHaNu3a YyA3BMMOCTEN U
pa3paboTkn addeKkTUBHbLIX Mep no obecneyeHnto KMbepbesonacHoCTU. Pe3yabTaTbl NOKa3bIBAlOT, YTO A4
yCrnewHon 3awmuTbl UMDPOBLIX CUCTEM HEOBXOAMMO YYUTbIBATb Pas3IMYHbIE aACMEKTbl, TaKue Kak
BpeaoHocHoe MO, ya3BMMOCTU B ceTeBOM MHOPACTPYKTYPE U COLMANBbHYIO UHXKEHepPUIo. BbIBOAb! YKa3bIBaOT
Ha Ba*XHOCTb 0Oy4YeHMA COTPYAHUKOB, COTPYAHNYECTBA MEKAY rOCYAapCTBAMM M YAaCTHbIMM KOMMNAHUAMMU, a
TaKXe BHEAPEHUA COBPEMEHHbIX TEXHO/IOTUIA, TAaKMX KaK WCKYCCTBEHHbIA WHTENNEKT W KBAHTOBas
KpunTtorpadus, gns obecneyeHns HageKHoOW KnbepbesonacHoOCTH.
Kniouesble cnosa
KnbepbesonacHocTb, undpoBmnsaLma, BpegoHocHoe MO, ya3BUMOCTU, couMasibHasa UHKeHepus, obyyeHne
COTPYAHMKOB, COTPYAHUYECTBO, UCKYCCTBEHHbIN MHTE//IEKT, KBAaHTOBas Kpuntorpadpus.
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CYBERSECURITY: CHALLENGES AND SOLUTIONS IN THE ERA OF DIGITALIZATION

Abstract
Digitalization of our lives and business processes leads to the need to ensure reliable cybersecurity.
This article examines the challenges faced by organizations in the era of digitalization and suggests
appropriate solutions. The study is based on a review of current literature and the application of the
methodology of vulnerability analysis and the development of effective measures to ensure cybersecurity.
The results show that in order to successfully protect digital systems, it is necessary to take into account
various aspects, such as malware, vulnerabilities in network infrastructure and social engineering. The
findings point to the importance of employee training, cooperation between governments and private
companies, as well as the introduction of modern technologies, such as artificial intelligence and quantum
cryptography, to ensure reliable cybersecurity.
Keywords
cybersecurity, digitalization, malware, vulnerabilities, social engineering, employee training,
collaboration, artificial intelligence, quantum cryptography.

BeeaeHue

C pocTtom umcna ycTpOMCTB, MOAKAOUEHHbIX K WHTEPHETY, U pa3BuTMeM LMPPOBbIX TEXHOIOTUN,
KnbepbesonacHocTb CTaHOBUTCA Bce 6o0/ee aKTyanbHOM M BaKHOM npobnemoit. Yrposbl CO CTOPOHbI
KnbepnpecTynHMKoB, BpeaoHOCcHoro MO M counanbHON UHMKEHEPUM MOCTOAHHO 3BOJOLIMOHUPYIOT, YTO
TpebyeT NOCTOAHHOIO COBEPLLUEHCTBOBAaHMA METOA0B 3aLMTbl. B AaHHOW cTaTbe pacCMaTpUBAOTCS BbI30OBbI,
C KOTOPbIMM CTaJIKMWBAOTCA OpraHms3auMmM B 3Noxy undposBM3auMM, M NpeanararTcs COOTBETCTBYHOWLME
peweHms.

0630p nuTepaTypbl
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B xoge ob3opa nuTepaTypbl ObIIM M3yYeHbl HayyHble UCCNeOO0BaHWMA, CTaHAAPTbl U Nyb6AMKaumw,
CBA3aHHble C KMbepbHe3onacHOCTbO M BbI30BAMW, C KOTOPLIMWU CTa/IKMBAKOTCA OPraHW3auMuM B 3MOXY
undposM3aumMn. bbinM  paccMoOTpeHbl OCHOBHble BWUAbl BpeaoHocHoro [10, ysA3BMMOCTM B CETeBOW
MHOPACTPYKTYpPE M MEeTOoAbl COLMANbHON WHXKeHepuu. TaKkKe Oblan Uu3ydyeHbl MeToabl 06ydeHuA
COTPYAHMKOB M Ba)XHOCTb COTPYAHMYECTBA MEXAY FOCyAapCTBAMM M YACTHbIMM KOMNaHuMAMM B obnactu
KnbepbesonacHocTu.

OcHOBHas 4acTb

BpedoHocHoe 10

PacnpocTpaHeHne BpepoHocHoro IO  ABnsAeTcA  OAHOM M3 OCHOBHbIX yrpo3 B cdepe
KnbepbesonacHoCTU. B cTaTbe paccMaTpMBAOTCA Pas/iMyHble BUAbI BpedoHocHoro MO, Takue Kak BUPYChI,
TPOAHbI U wnuoHckoe MNO. Ona 60pbbbl ¢ 3TUM BbIZOBOM Npen/iaraeTcs UCMNO/b30BAHWE aHTUBUPYCHOIO
NporpammHOro obecnevyeHus, peryiapHoe obHOBNAEHNE CUCTEMBI U 0DyYeHMe NoJib30BaTesiell 0 MeToaax
3awnTbl OT BpegoHocHoro 0.

YAassumocmu 8 cemesoli UHhpacmpykmype

CeTteBas MHOPACTPYKTypa ABAAETCA OCHOBOM UMPPOBbLIX CUCTEM M MUIPAET BarKHYIO POJib B UX
6e30MacHOCTW. B cTaTbe paccmaTpMBalOTCA Pas/IMYHbIe YA3BUMOCTM, TaKME KaK He0CTaToOYHoe 0b6HOBAEHME
nporpammHoro obecneyeHus, cnabble Napoanm M Hes3aWMLULEHHbIE ceTeBble MPOTOKOAbI. lMpeanaraercs
MCNONb30BaHME MEXKCETEBbLIX 3KPAHOB, CUCTEM OOHAPYMKEHUA BTOPXKEHUN U WKUPPOBAHMA AaHHbIX 4NA
3aLLUUTbI CETEBON MHPPACTPYKTYpPHI.

CoyuanbHas UHceHepus

CoumanbHaa UWHXKeHepusa nABNAeTCA OAHUM M3 Hambonee 3PPEKTUBHbIX METOAOB aTaK Ha
MHPOPMaLUMOHHbIE CUCTEMbI. B cTaTbe paccmaTpuBaloTCS OCHOBHbIE MPUEMbI COLMANIBHOW WHMKEHepuw,
TaKMe KaK QULIMHT, CMUPCUMHT U TeXHUKM obmaHa. Mpeanaraetca nposeneHne obyyveHUa COTPYAHMKOB U
NnoBbIWEHWE OCBEAOM/IEHHOCTM M0JIb30BaTe/IEN O METOAAX 3aLLMTbI OT COLMaNbHON MHXKEHEPUMN.

Bb1800b! U danbHeliwue nepcrnekmusbl UCC1e008aHUSA

Pe3ynbTaTbl UCCef0BaHUA MOKa3bIBalOT, YTO KMbepbesonacHOCTb B 3NoXy UMdpoBusaLmm asnaeTcs
CNOXHOM M MHOTOrPaHHbIN 3ag34en, Tpebylowen KOMMIEKCHOro noaxoga W NOCTOAHHOroO ObHoBAEHMS
MeTOLO0B 3awuTbl. [na ycnewHol 6opbbbl ¢ Bbl3oBamMM B 06/1acTU KMbepbesonacHOCTM Heobxoaumo
YUYMTbIBATb Pas3/MYHble acneKTbl, TakKMe Kak BpegoHocHoe MO, yA3BMMOCTU B CETEBON MHPACTPYKTYpe M
CcouManbHan UHKeHepwus.

O6yueHMe cOTPYAHUKOB ABNSETCS BaXKHbIM acnekTom obecneyeHns 6e30nacHOCTU MHPOPMALMNOHHDIX
cuctem. MNpegocTaBneHmne cOTPyAHUKAM 3HaHUI O MeToAaX 3alMTbl, NPOBeAEeHNE TPEHMHIOB U 0ByYatoLWMX
KYpCOB MOMOryT MOBbICUTb OCBEAOM/IEHHOCTb W  OTBETCTBEHHOCTb COTPYAHWKOB B  06nactu
KnbepbesonacHocTu.

CoTpyaHNYECTBO MENKAY FOCYAapCTBaMM M YAaCTHbIMM KOMMAHWAMM UTPAET TaKMKe BaKHYIO PO/b B
obecneyeHnn kKubepbesonacHocTn. ObMeH uWHOpmaAuUMen O HOBbIX Yrpo3ax M MeTogax 3aluTbl,
KoOpAMHAUMA OEUCTBUI NO NPefoTBPALLEHUIO U PearnpoBaHMI0 HAa MHUMAEHTbl 6e30NacHOCTU, a TaKxkKe
pa3paboTKa MeXAyHAapOAHbIX CTaHAAPTOB W HOPMATUBHbIX [OKYMEHTOB CrnocobCTBYHOT 3¢hdEKTUBHOM
6opbbe ¢ KMbepyrposamm Ha rnobasbHOM ypOBHE.

BHeapeHMe COBPEMEHHbIX TEXHOJIOMMI, TAKMX KaK MCKYCCTBEHHbIA WHTENNEKT W KBaHTOBas
Kpuntorpadusa, NpeaocTaBnseT HOBble BO3MOMKHOCTM ANA obecneyeHus HageKHOW KmbepbesonacHocTu.
ANropuUTMbl UCKYCCTBEHHOIO MHTENNEKTA U METOAbl MALLMHHOIO 0By4YeHMA MOTYT MOMOYb B OOHapyKeHUU U
npeaoTBPaALLEHNN KMbepaTaK, a KBAaHTOBas Kpuntorpadpua obecneunsaeT abcoNtoTHYIO KOHOUAEHLMANBHOCTb U
LEe/IOCTHOCTb AaHHbIX.

JanbHellume nepcneKkTMBbl UCCNIef0BAHNA BKAOYAIOT pa3paboTKy HOBbIX METOA0B U TEXHONOMMUIA ANA
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3alWnTbl UMPPOBBLIX CUCTEM. BaXKHO nmpoaonKaTb MccaegoBaHuA B ob6nactu KmbepbesonacHoOCTH, YTOObI
3bdEKTUBHO CMNpaBnATbCA C MNOABAAIOWMMUCA Yrpo3aMn M adanTUPOBaTbCA K ObICTPO MeHAoLenca
Knbepcpese.

B 3akntoueHme, obecrnedyeHne Knbepbe3onacHOCTU ABAAETCA BaXKHOM 3a[a4eit B anoxy undposmsaLmu.
MoHWMMaHWe BbI3OBOB, C KOTOPbIMM CTa/IKMBAKOTCA OpraHM3auun, M NPUMEHEHMEe COOTBETCTBYHOLLMX
peleHui, TaknX Kak obyyeHne coTpyaHUKOB, COTPYAHNYECTBO U NPUMEHEHMUE HOBbIX TEXHONOTMMIA, NOMOryT
co34aTb HaZleXKHyto 1 be3onacHyto uMdpoByto cpeay. ITo TpebyeT YCUNEHHbIX YCUIUA U COTPYAHNYECTBA CO
CTOPOHbl HayyHOro coobliecTBa, OpraHM3aumMii M rocyaapcrs, 4Tobbl obecneuntb CTabUAbHOCTL W
6e30MacHOCTb B YCN0BUAX UUbpPoBOI TpaHchopmaLmm.
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HOBASA TEXHON10IMnA nNPOU3BOACTBA KYPTA C MOJIOYHbIM NMPOAYKTOM

AHHOTauuA
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NEW TECHNOLOGY FOR THE PRODUCTION OF KURT WITH A DAIRY PRODUCT

Annotation
This article discusses a new technology for the production of kurt with a dairy product, fermentation
of milk with pure cultures, varieties of kurt, ways of evaporating kurt and the relationship between them.
Keywords:
Kurt, technology, milk, product, fermented milk.

KypT OTHOCKTCA K HaLlMOHaNbHbIM MOIOYHbIM NpoayKTam. OH ABNAETCA KUCIOMONOYHbBIM NPOAYKTOM,
a TaK¥XKe CyXnm monogbim cbipom. KoueBble Hapoabl B LieHTpanbHOM A3mm BbipabaTbiBalOT KYPT M3 KOPOBLETO,
OBEUYBLEro WAN KO3bero MOJIOKa CKBAlUMBaHMEM UYUCTbIMU KyJbTypPaMM MOJIOYHOKUC/bIX CTPENTOKOKKOB C
nocneayolnm oTaeNeHUEM CbIBOPOTKM OT CTYCTKa 1 CYLLKOM.

CywecTtsyeT 6onee ABaguaTM pPasHOBMAHOCTEM KypTa, HO 0OCOOOM MNOMNYAAPHOCTHIO MOJb3YHTCA
HECKO/IbKO ero BUAOB: BbINapHOM, OTXKaTbll, [Mbl6YaTbIi, CBEXKMIA, FOPAUUNIA.

MyTem BbiNapuMBaHWA KUC/IOMOJIOYHOW OCHOBbI MOMYYaloT «BbIMApPHOM» KypT, NMPOLLECC cuyMTaeTcs
3aKOHYEHHbIM, KOrAa NPOAYKT AOCTUIHET HEOOBXOANMOMN KOHCUCTEHLMU.
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N3 cbipoi TBOPOXKHOM KMCNOMOMIOYHOM MACCbl FOTOBAT MPECCOBAHHbLIA UAN «OTKaTblA» KypT nyTem
OT)KATUA C NOC/NeAyIOWelN CYWKON Ha CBEXEM BO3AyXe B NMPOXN3AAHOM WM 3aTeHEHHOM MecTe. Pasauvator
npecHble N FOPbKO-CONEHbIE BUAbI.

Mpw BbINapMBaHMMN KNCAOMONOYHOM MACChl C A0DaBAEHMEM CBEXKENO MOJIOKA MNONYYALOT KIbl6YaTbIN»
KYpT. OH OTANYAETCA MATKON KOHCUCTEHUMEN, NMUTATENIbHON LLEHHOCTbBIO U CYMTAETCA AE/IMKATECOM.

«CBEXMI» KyPT rOTOBAT NyTEM A06aBNEHNA K KUCNOMONOYHOM TBOPOXKHOM Macce CIMBOYHOMO Macha.
YnoTpebnawT B cBEXEM BUAE.

«lopAYNN» KypT roTOBUTCA aHAZIOTMYHO CBEXKEMY, HO C MCNO/Ib30BaHMEM BbIMapUBaHUA.

Mpouecc NponsBoACTBA KypTa MOXHO onucaTb cneaytowmm obpasom. KunayeHoe obesknpeHHoe
MOJIOKO OX/1aXkAatoT A0 TemnepaTypbl (2515) °C u gobasnsioT (4+1) % 3aKBacku AN alipaHa, CKBaLLMBAOT B
Tennom mecte. [OTOBbIM alipaH CAMBAOT B MJIOTHLIA XOALWEBbLIA MELIOK W NOABELUMBAOT A1A CTEKAHWSA
KUOKOCTW. TOoNYYEHHYIO TYCTYt0 TBOPOXHYIO Maccy NMPOBapMBaloT C J06aBAEHWEM COMM, OXNAXKAAOT U
dopMUpPYIOT HEDO/IbLLME LWAPUKM UM MPOA0ATOBaTbIE KONbACKK.

Llenbto AaHHOM paboTbl 6bINO U3yYEHWE BO3MOXKHOCTU UCMOIb30BAaHMA MHPPAKPACHOTO U3yYeHUs
ONA CYLWKKU KypTa M onpefeneHne MHTEHCUMBHOCTM 3amaxa A0 U NOC/e CyLKM C NMOMOLLbIO aHaaM3aTopa
3anaxos « MAT-8».

Ha Kadegpe TexHonorMm nNpoOAYKTOB KMBOTHOTO npoucxoxgeHua @Preoy BO  «BIYUT»
YCOBEPLUEHCTBOBAHA TEXHO/IOTUA KypTa B popme LapuKka gumametTpom 2,5 cm. [1aBHbIM OT/IMYMEM AAHHOMN
TEXHO/IOTUN ABAAETCA WCMNO/Ib30BAaHWE CYWWAbHOMO LWKada ANA COKPAWEHUA BPEMEHM CYLKKM npu
COXPaHEHWW CBOMCTB NPOAYKTA.

Ona  onpepeneHns  ¢GU3MKO-XMMMYECKMX W OPraHOMENTUYECKMX roKasatenei Kypta 6bian
MCMO/1Ib30BaHbl CTAHAAPTHbIE N COBPEMEHHbIE METOAMNKM.

Ocobyto ponb B GopMMPOBAHUMN KAYeCcTBa KypTa UrpaeT MaccoBan A40AA BNAArM, Tak Kak OHa ABaseTca
LOMOJIHUTENIbHBIM ~ UCTOYHUKOM  A1A  PasBUMTMA  MWUKPOOPraHusmoB. Bnary  onpepgenann 8
TepMorpaBMMeTpuYeckoM nHppakpacHom snaromepe FD 610, MeToaom CyLKM NyTem Harpesa npobbl 1 ee
B3BELUMBAHMA A0 M MOCAEe CYWKW. BbicylumBaHMe KypTa NpoOu3BOAMIM B CyLWIMIbHOM LWKady «MyccoH». B
npouecce UccneaoBaHUiA yCTaHOB/IEHA ONTUManbHasA TemnepaTypa cywKkn — 355 °C B TeyeHme 300 MUHYT.
MaccoBas [ons Bnarv B NpoAyKTe A0 CYLWKM coctasnana 51%, nocne cywkm — 11%, a uepes mecau, XxpaHeHUs
npu Temnepatype 2012 °C — 4,5%. MN3yyeHune 3anaxa npoBoguaM Ha aHanusatope 3anaxos «MAI-8» ¢
METOA0/1I0TNeN «3NEKTPOHHbIA HOCY.
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Keywords:
Resources: Turkmenistan has significant resources, such as natural gas, oil, cotton and other agricultural
products. These resources are a key factor in the development of a foreign trade strategy.

22 wiona 2020 roga TypKmMeHWUCTaH noayymn cratyc Habnogatena Bo BcemupHol Toproeoi
opraHusauum (BTO). C yuétom gaHHoro ¢akta, Ha BTOPOM 3Tane peannsaumm « BHelwHeToproson ctpaternm
TypKmeHucTaHa Ha 2021-2030 r.r.» (nepuog 2026-2030 ..) npeaycmaTpmBaeTcsa BXoXaeHne TypKMeHUcTaHa
B coctas BTO, a TakKe ganbHenwan nHTeHcMdUKaLma BHELWHEIKOHOMMNYECKOW aKTUBHOCTU Hallei CTpaHbl,
LefieHanpaBfeHHOe pa3BUTME W COBEPLUEHCTBOBAHME OTEYECTBEHHOW TPAHCMOPTHO-/IOTUCTU YECKOM
MHOPACTPYKTYpPbl. B 4AHHOM KOHTEKCTE, C Y4ETOM HaLMOHaNbHbIX MHTEpecoB TYPKMEHUCTaHA, NaaHMpyeTcA
3aKNI0UNUTD PAS HEOBXOAMMbIX A1A BCTYNAEHWUA B cOCTaB BTO MHOrOCTOPOHHMX TOProBbIX COMlAlleHWI, B TOM
yuncne: NeHepanbHOro corfaleHua no Tapudam M TOProBse COrNAWEHUSA MO MHBECTULMOHHBIM MEpam,
CBA3aHHbLIM C TOProB/AEN COMNalIEHMA O NopAAKe NNLEH3MPOBAHMA MMNOPTHOW TOPrOB/IN; COrNaLlleHMA O
NPOTEKUMOHHbIX Mepax; COrNalleHusa O TOprosae yC/ayramu, COrNalleHWA O TOProBblX acMeKTax npas
WHTEeNNEeKTyaNbHON COOCTBEHHOCTU; MEMOPaHAYMa O B3aMMONOHMM 061acTM HOPM M NpPaBUa paspeLleHus
CNOPHbIX BO NPOCOB; COrMalleHnii cnocobos 0630pa TOProBoi NOANTUKM U APYTUX BAXKHbBIX LOKYMEHTO.

Mo copepXaHWio Mepbl MOAAEPXKKM 3KCNOPTa MOXKHO aAnddepeHUMpoBaTb Ha ABe rpynnbi:
¢$MHaHCcoBasA U HedUHAHCOBAA NOALEPKKA.

K mepam ¢uHaHCOBOM MNOAAEP!KKM 3SKCMOPTA MOMKHO OTHECTM CTpaxOBaHME, 3KCMOPTHOE
KpeauToBaHMe, 4YacTUYHOe CybcuaMpoBaHWE 3SKCNOPTEPOB MPOLEHTHOW CTaBKM MO KpeauTam,
npeaocTaB/ieHNe rocyAapCTBEHHbIX FapaHTUM, HaNOroBbIX /ILIOT U UHbIX npedepeHumin. PaccmoTpum mx
nogpobHee.

CTpaxoBaHue 3KcnopTa. B AocTaTOYHOW CTeneHW CAOXKHaa M HecTabwuibHas 3KOHOMWYECKas U
NONNTUYECKAA KOHDBIOHKTYpa COBpPEeMEHHOro rnobasbHOro pas3sutva obycnosBuna npesBpalleHne and
OTAENbHbIX CTPAH Mep 3KCMOPTHOIO CTPaxXxoBaHUA B OAMH M3 6A30BbIX KpUTEpPMEB NOAAEPHKKN CyOBbEKTOB
3KCMOPTHOM AeATEeNbHOCTMU.

CoBpemeHHbIe peasin CyLLeCTBEHHO PACLIMPAKOT NepeyeHb HeraTMBHbIX AN PA3BUTMA YACTHOTO
npeanpuHUMaTENbCTBa PUCKOB. K HUM MpUUMCAAOT O6bEKTUBHbIE PUCKM (CTUXMiIHbIe 6encTBuA,
TEXHOMEeHHbIEe PUCKU U APYIUe); NOSINTUYECKME M COLMANIbHO-3KOHOMMYECKUE TpaHchopmaLmm (coumanbHas
CTPYKTypu3auus obuiectsa, nameHeHne popm cobCTBEHHOCTU, 3aKOHOB U T.4.); MPOEKTHbIE PUCKK (aednunt
paboueit cunbl, Cbipbs, MaTeEPUANOB M T.4.), CPbIBbI pabouero rpaduka (chaboe afMUHUCTPUPO BAaHWE, HU3KasA
KBa/IMPMKALLMA KaapoBOro COCTaBa, HapyLLIeHWe LienoYeK NOCTaBOK MaTepuanos M 06opy A0BaHUA U T.4,)

B mpaKkTuke nogdeprKKM SKCMOPTa PUCKU TPAAMUMOHHO NOAPA3AENATCA Ha KOMMEPYECKUEe U He
KOMmMepyeckne. K KoMMepyeckMm puCcKam OTHOCAT: 3a4E€PMKKY UAM HEBbINAATY CTOMMOCTM MOCTaBJAEHHOWN
npoayKuMn; 6aHKPOTCTBO 0b6CAYy)KMBatoWwero 6aHKOBCKOrO ydpexgeHua u  gpyrue. B rpynny He
KOMMEPYECKUX PUCKOB BKIOYAIOT PaKTOpbl HEKOMMEPYECKOTO XapakTepa, B TOM YWUCNE PUCKH,
NPOAMKTOBAHHbIE TEKYLLEA MNOJUTUYECKON KOHDBIOHKTYPON. B MMPOBOM NpaKTMKe HerocyAapcTBeHHble
CTpaxoBble areHTCTBA, KaK NpaBuio, He OepyTca CTpaxoBaTb NoAoOHble pUCKU. U Toraa rocyaapcrso
NPUHUMAET Ha cebA yKasaHHble PUCKM B PaMKax rocyAapCTBEHHOM NOAAEPKKM IKCNOPTEPOB.

KpepmTtoBaHue skcnopTepoB. MexaHM3m KpeauTo cnopTa B onpeaenéHHbIX YCNOBUAX BO3HMKAT, Kak
npaBuno, B Npouecce MNOALEPMKKM 3IKCMNOPTA BbICOKOTEXHONOMMYHOM NPOAYKUUN MPOMbILINEHHOTO
npousBoacTBa. KpeauToBaHMe B paMKax MOAAEPMKKM 3IKCMOPTa BbICTYMAET Mepoi YKpensaeHus
KOHKYPEHTOCNOCOBHOCTM NpeanpuATUS-aKcnopTepa. ba3oBbIMKM  KpUTEPUSMM  KpeauTa yKasblBatoTcA
CPOYHOCTb, BO3BPATHOCTb M MAaTexXHOCTb. CPOKM BO3BpaATa U CTOMMOCTb KpeauTa (BeNMuMHa naatexka 3a
Nno/sb30BaHME) BAUAET HA KOHKYPEHTHO CMOCOBHOCTb KpeauTyemoro. [o3ToMy CHUMKEHWE MNPOLEHTHOM
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CTaBKM MO 3KCMOPTHbIM KpeauTam 1 NPOJIOHraLMA CPOKOB MX BO3BPaTa PacCMATPUBAETCA KaK AeNCTBEHHbIN
WMHCTPYMEHT MeXAYyHapoaHOro B3aummogencTeusa. B HacToswee Bpema cornacHo [locTaHOBAEHUIO
MNpe3ngeHTa TypkmeHnctaHa «O rocyaapcTBEHHOM NoAaepKKe Masioro U cpeaHero npeanpuHMmMaTeIbcTBa»
(nronb, 2012 ropa) 6aHKM TypKMeHMUCTaHa YNoAHOMOYEHbI NPeAOCTaBAATb KPeAuTbl MajbiM U CPeaHUM
npegnpMHUMaTeNIIM Ha peann3aumnto MHBECTULMOHHbBIX NPOEKTOB MO NPOU3BOACTBY TOBAPOB, BbINOAHEHUIO
paboT un ycayr cpokom Ha 10 net, Ha npnobpeTeHne 06OPOTHLIX CPeaCcTB CPOKOM A0 1 roga co cTaBKoM 5
NPOLEHTOB rofoBbIX. MPUHATUE AAHHOFO AOKYMEHTA ABUIOCH YPE3BbIYAMHO CBOEBPEMEHHbLIM PELIEHMEM,
obecneunBatoWwMm AONONHUTENbHbIE KOHKYPEHTHbIE NPENMYLLECTBA HaUMOHa bHbIM 3KCNopTépam. B xoae
BCTpeun ¢ yneHamm Colo3a MPOMbIWNEHHMKOB U npeanpuHumartenen TypKMeHUCTaHa, cocTonBwenca 17
mapTta 2018 roga, rnaBon rocyaapctsa bbiio NpUHATO pelleHne 06 oTKkpbiTun Coto3y ocoboit KpeauTHOM
NIMHUK B Uenax GUHAHCUPOBAHUS CTPOUTENbCTBA FOPHO-060raTM TesIbHOro KomMbuHaTa No NPoOn3BOACTBY
KaZIMMHbIX yOOOPEHUI Ha MECTOPOXKAEHUN KanuiHbix coneint TybuctaH B JSlebanckom Benaate. CornacHo
cneupyanbHomy MocTaHOBAEHMIO, HAMEYEHO NpeaocTaBuTb Colo3y NPOMBIWNEHHUKOB M NpeanpuHMMaTeNei
TypkMeHucTaHa KpeguT B 06béme a0 600 munanoHos aonnapos CLUA cpokom Ha 11 net, ¢ NbroTHbIM 4-
NIETHUM NepmnoLoM, C MPOLEHTHOM cTaBKOM 3% rofoBbIX. JJOKYMeHT No npaBy NPUYNCAAETCA K YMcay 6a30BbIX
M 3HAUYMMbIX PELLEHWNI B PaMKaX KPeAUTHON NOALEPMKKM HALLMOHAIBHOIO 3KCNOPTA.
CNUCOK UCNOo/Ib30BaHHOW IUTEPaTypbl:
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SOME CONSIDERATION BESET WITH SIMILARITIES AND DIFFERENCES OF SOMATIC PHRASEOLOGY
IN ENGLISH AND TAJIK LANGUAGES

Abstract

The given article dwells on the issue beset with comparative analysis of similarities and differences of
somatic phraseology in English and Tajik languages. Adducing the results of the analysis beset with the theme
explored one can come to the conclusion that somatic phraseology has a very wide range of development
and one of the main features of somatic phraseology is that they are figurative, emotional, and expressive.

Key words:
word, similarities, phrases, differences, somatic phraseology, phraseological units, Tajik-English languages,
comparative analysis, lexical units, human nature.

Haszap3oaa Maxmya Mupso,

Havya/IbHUK ynpaBaeHWe rocyAapCTBEHHOIO HaZA30pa yUYpeXKAeHUI HayaibHOro,

cpeaHero npodeccMoHaibHOro 0bpa3oBaHuA 1 06pa3oBaHUA A5 B3POC/bIX,

AreHTCTBO No Haa3opy B chepe obpa3oBaHUA 1 HayKa Npu MNpesmaeHTa Pecnybavka TagsKMKUcTaHa

HEKOTOPbIE COOBPAXEHUA O CXOACTBAX U PA3/IMYNAX COMATUYECKUX GPA3EO/IOTUIN
B AHI/IMUCKOM U TALKUKCKOM A3bIKAX

AHHOTauuA

B paHHOM CTaTbe paccmMaTpMBaeTCcA BOMPOC CPABHUTENbHOIO aHaju3a CXOACTBA WM Pasnnums
comaTU4YecKnx $paseosiorM3mMoB B aHFIMMCKOM U TagKMKCKOM A3blKax. [puBoas pesynbTaTbl aHaAM3a no
nccaeayemon Teme, MOXKHO NMPUIATK K BbIBOAY, YTO COMATMYeCKMe $pPa3eonormm MMerT OYeHb LMPOKUIA
AManasoH pa3BUTMA M OAHOM M3 TNaBHbIX 0COBEHHOCTEeM comaTUYeckux ¢GpaseonorMamoB ABAAETCA UX
06pasHOCTb, SMOLMOHANIbHOCTb, 3KCNPECCUBHOCTb.

Kntouesble cnosa:
CNOBO, CXOACTBO, CNOBOCOYETAaHUNE, pa3nmune, comaTnyeckana ppaseosiorns, Gpaseonormsmol,
TAAXKUKCKO-aHTIMCKME A3bIKWU, CPAaBHUTE/IbHbIM aHANN3, IEKCUYECKNE eANHULbI, TPUPOAA YesioBEeKa.

Introduction

Linguistic anthropomorphism is caused by a person's desire to describe the world around them in their
own image and likeness. Thus, the names of parts of the human body (somatisms), which represent one of
the oldest layers in the vocabulary of different languages, form the figurative basis of so-called somatic
phraseology. This is primarily due to somatic organs having universal functions for all peoples. For example,
the mental state of a person is directly related to the vital activity of various parts of the body. It has been
found that in languages of various types emotions are described according to the model the body as a
receptacle of emotions [13].

The names of human body parts are included in the component composition of a significant number
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of phraseological units of various languages, including English. In traditional linguistics, somatic
phraseological units have received a fairly complete systematization and ideographic description. At the
same time, it should be noted that somatic phraseological units represent a very heterogeneous layer of
vocabulary and, therefore, require a differentiated description. Of particular interest is the consideration of
phraseological units as virtual units of language implicitly containing information about nonverbal human
actions, the nature and orientation of which may be different [1; 2; 3; 4; 8].

The article under consideration dwells on the issue beset with comparative analysis and similarities
and differences of somatic phraseology in English and Tajik languages.

Discussion

Similarities and differences of somatic phraseology in English and Tajik languages

A comparative study of English and Tajik somatic phraseology reveals the possibility of forming
thematic groups around them and reveals significant similarities and equivalences between somatic
phraseological groups of both languages.

These aspects are explained not only by linguistic facts, but also by the psychology and culture of the
people. Based on the analysis of the semantics of somatisms and the materials collected from the English
and Tajik languages, the desire to compare them is very natural and logical. As a result of this comparison,
what information about the semantics of somatisms in the mind of the individual, in turn, clarifies the
semantics of somatisms.

The main focus of this section is on the equivalence of phraseological units of the somatic component
of English and Tajik languages. This approach to determining equivalence underlies semantic, lexical and
structural factors and allows us to distinguish the following types of equivalence.

1. Complete somatic phraseological equivalents — phraseology in English and Tajik languages, which
have the same semantics and share stylistic and lexical shades.

2. Partial or incomplete somatic phraseological equivalents — this group of somatic phrases can be
divided into several subgroups:

a) those that are lexically identical, differing only according to semantics;

b) those that are identical in their semantics and style, differing lexically slightly;

c) partial differences in semantic, lexical and stylistic aspects,

3. Somatic phraseological analogues — phraseology in English and Tajik languages where the semantics
and style are completely or almost completely identical.

Conclusion

Adducing the results of the analysis beset with the theme explored one can come to the conclusion
that somatic phraseology has a very wide range of development. Analysis of the materials of the comparative
languages showed that one of the main features of somatic phraseology is that they are figurative, emotional,
and expressive. Thus, somatic phraseology plays an important role in the expressiveness of language. Such
combinations reflect any concept more effectively and figuratively than other phraseological units. In somatic
phraseology in both languages, national features are more noticeable. Therefore, most of these
phraseologies are not translated as in any other language. In this case, the equivalent translation, the
translation of the corresponding phraseological unit, the explanatory translation, or the calque method is
used.
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SOME CONSIDERATIONS BESET WITH THE STUDY OF TYPES OF FAST FOOD IN IRANIAN CITIES

Abstract

The given article dwells on some considerations beset with the study of types of fast food in Iranian
cities. It is well-grounded that William Ingram's and Walter Anderson's White Castle System created the first
fast-food supply chain to provide meat, buns, paper goods, and other supplies to their restaurants, pioneered
the concept of the multi-state hamburger restaurant chain, standardized the look and construction of the
restaurants themselves.
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Wapudosa LLaxno YmeposHa,

CTyAeHTKa 2 Kypca Kadeapbl NEPCUACKO-KUTANCKUX A3bIKOB

oY «XyarKaHACKUM rocyAapCTBEHHbIN YHUBEPCUTET UM. akaa. b. Nadypos»
(PecnybnuKka TagRuKucTaH, r. XyaxaHa)

HEKOTOPbIE COOBPAXKEHUA, CBASAHHbIE C UCCNEAOBAHUEM BNAOB
®ACT-OYA B TOPOOAX UPAHA

AHHOTauuA

B naHHOM cTaTbe paccmaTpUBatoTCA HEKOTOPbIE cCOObpaXKeHUa, CBA3aHHbIE C U3y4yeHnem BUAOB dacT-
¢dyaa B MpaHCKMX ropogax. BnosHe o6ocHoBaHHO, uTo cuctema White Castle Yunbama UHrpama m Yontepa
AHZepcoHa co3ana NepByto LEenoyKy NOCTaBoOK ObICTPOro NUTaHUA Aaa CHabXKeHMA NX PecTopPaHOB MACOM,
6yno4KaMK, BYMAXKHBIMU U3LEANAMM U APYTMMUM NPOAYKTaMMK, BRepBble pa3paboTana KOHUEnuuo cetu
PecTopaHoB C rambyprepamm B HECKONbKUX LUTATax, CTaHAAPTM3NPOBAIA BHELWHUIA BUA, U KOHCTPYKLMUIO
CaMUX PeCTOpPaHOB.

Kniouesble cnosa:
dact-pya, Buabl dact-dpyaa, cuctema «benbit 3amok» Yunbama MHrpama n Yontepa AHAepcoHa.

Introduction

It is well-grounded that William Ingram's and Walter Anderson's White Castle System created the first
fast-food supply chain to provide meat, buns, paper goods, and other supplies to their restaurants, pioneered
the concept of the multi-state hamburger restaurant chain, standardized the look and construction of the
restaurants themselves. Catering to travelers, inns and taverns served food to guests dating back to ancient
Greece and Rome. It was not until 1921 in Wichita, Kansas, that the fast food restaurant was born in the form
of the first White Castle restaurant, founded by short-order cook Walter Anderson and former reporter Edgar
W.

Fast food is prepared and served quickly and inexpensively. If you're hungry, in a hurry, and have only
five dollar in your pocket, you might stop at a fast food restaurant for a burger and a soda. When it comes to
fast food, speed is important, as is obvious from the name, which was coined around 1950.

Fast food is popular because the food is inexpensive, convenient, and tastes good. Fast food may
include refined grains instead of whole grains, contain saturated fat, cholesterol, and added sugar, and it can
be high in sodium (aka salt) which is used as a preservative and makes food more flavorful and satisfying

The article under consideration dwells on the issue beset with the study of types of fast food in Iranian
cities.

Discussion

Persian food beginner's guide & types of fast food

Modern commercial fast food is often highly processed and prepared in an industrial fashion, i.e., on
a large scale with standard ingredients and standardized cooking and production methods. It is usually rapidly
served in cartons or bags or in plastic wrapping, in a fashion that minimizes cost.

That's why Iran is now home to dozens of knockoff franchises, from Mash Donald's to Sheak Shack,
that have taken advantage of hostility toward American fast food to serve dangerously delicious burgers,
fries, and burritos. You can find the golden arches in Iran; they just have no official connection to McDonald's
(3;4; 5].

While many Iranians have probably never eaten at KFC, the name of the chain is generally known and
there are rip-offs with similar names. KFC branches existed in Iran before the 1979 Islamic Revolution.
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Afterward, they maintained their decor and continued to sell fried chicken.

Major staples of Iranian food that are usually eaten with every meal include rice, various herbs, cheese,
a variety of flat breads, and some type of meat (usually poultry, beef, lamb, or fish. Stew over rice is by far
the most popular dish, and the constitution of these vary by region.

Boof, Iran's home-grown answer to McDonald's, is ubiquitous throughout Iran. Though the chain hasn't
yet achieved the addictive qualities of its American counterparts' burgers, Boof offers a western-style fast
food experience in its branches throughout Tehran and beyond.

Types of Fast Food

e Hamburger.

¢ Cheeseburger.

¢ Sandwich.

¢ Milk shake.

o Muffin.

¢ Burrito.

e Biscuit (U.K) — Cookie (U.S)

* Taco.

Weird Persian food: Main dish

¢ ##1 Kalle Pache (the sheep's head and hooves soup) ...

o #2 Sirabi (tripe soup and stuffed tripe) ...

* #3 Delo Gholve (Kidney, lung, and heart kebab) ...

o #4 Ab-Doogh Khiar (Persian cold soup) ...

* #5 Kahoo Sekanjebin( vinegar syrup with lettuce) ...

¢ ##6 Kashk (whey) ...

¢ #7 Gharegurut (Black Kashk) ...

¢ #8 Doogh & Gooshfil.

In the past decade, fast food restaurants have spread like wildfire throughout Tehran and much of the
country. A symbol of Iran’s unique engagement with modernity, the pizza, burger, and fried chicken venues
are all indigenous creations, as their familiar Western counterparts are unable to do business. Here we
explore the best fast food spots Tehran has to offer [6; 7].

Boof

Boof, Iran’s home-grown answer to McDonald’s, is ubiquitous throughout Iran. Though the chain
hasn’t yet achieved the addictive qualities of its American counterparts’ burgers, Boof offers a western-style
fast food experience in its branches throughout Tehran and beyond. Look out for the slightly spiced ketchup
here and across the country’s fast food sector. Popular branches can be found on Valiasr Street near Tajrish,
and in Golestan Shopping Centre (Shahrak-e Qods) [2].

Apache Fast Foods

If you feel your pizzerias have been lacking an American twist, Apache might be the Iranian fast food
chain for you. Featuring a wide range of deep-fried Western imports, the Iranian-style pizza is the popular
favorite on this menu. It has the characteristic deep-pan base loaded with copious amounts of cheese and
other toppings, but Apache’s take on the modern classic is refreshingly short on the processed meat favored
by other fast food joints. Douse with ketchup and mayonnaise for the real Tehran pizza experience.

Tajrish Shrine Falafel

An unassuming food kiosk on Tajrish square, located between the main entrances to the bazaar and
the Imamzadeh Saleh Shrine, this unnamed restaurant offers a short but delicious menu of falafel
sandwiches, served with Iranian pickles and chopped tomato, with cheese and mushrooms as optional extras.
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Falafel is not a dish native to Iran, but a popular import from the Mediterranean, often available near religious
sites to cater to the (perceived) tastes of Arab pilgrims [1].

Star Burger

Spread over two glitzy stories on Valiasr square, this flagship branch of the popular chain Star Burger
serves the familiar range of burgers, pizza, and other greasy goodness of a remarkably high quality and in
slicker than usual surroundings. Though it does not make for the fastest of Tehran’s fast food offerings —
waiting times can exceed 30 minutes — the electronic ordering system is nevertheless an impressive feature,
and the fried chicken dishes come particularly recommended.

Conclusion

Iran’s best milkshakes, heavy on the ice cream, are found in Ice Pack, a small chain that is the perfect
antidote to the sweltering Iranian summer. Customers can combine a wide range of ice creams with different
syrups, chocolates, and toppings for a truly personalized calorific experience. Toffee and caramel flavors are
always safe bets, and if you can’t make it to one of the Ice Pack’s own quasi-futuristic branches, their products
are sold through a wide network of kebab shops, burger joints, and shisha houses.
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[aHbKo Opuit Bnagumuposuy

CeBacTONONbCKUI FOCYAAPCTBEHHBIN YHUBEPCUTET,
Kadeppa «dn3BOCNUTaHNE U CMOPTY,
Cesactononb, PO

KOMMNETEHLUWU YYUTENA KAK COCTABNAIOLLUMUE MPOPECCUOHAJIbBHOMN KBAJIMOGUKALIUK

AHHOTauuA

B HacTosiLen cTaTbe paccMOTpeHa cucTema negarormyeckux KBannduKaumuii B KauecTse HOPMaTMBHOM
OCHOBbl MeAarorMyeckon AesTeNbHOCTH, COAEep’KaHMeM KOTOpoi onpegeneHa npodeccnoHanbHas
KOMMETEHTHOCTb KaK KOMMAEKC YaCTHbIX KOMMNETEHUMI, ABNAIOWMXCA cogepKaHnem npodeccmoHasbHOro
obpaszoBaHuA. CHopMUpOBaAHHbIE KOMMETEHUMM MNO3BONAT 3GEKTUBHO OCYLLECTBATL MEeAarornyecKyto
OeATeNbHOCTb.

Kniouesble cnoBa
nefarornyeckoe obpasoBaHue, negarormyeckas Keaandukaums,
neagarornyecKkaa KOMNETeHTHOCTb, Nneaarorn4yeckme KomneTeHLunu.

Meparormyeckana npodeccus aBaseTca ogHOM M3 Hambonee maccoBbix B obuiectBe u Tpebyer
onpeaenéHHOro ypoBHA KBaMPUKALMM, YTO O3HAYAET «TOTOBHOCTb CyObEKTA K YCMELWHOMY paspeLleHnio
npobnem M BbINOAHEHMIO 3344, COMPAXKEHHbIX C TEM MAW WHBIM BUOOM LEATENbHOCTU, U ...BaKHbIM
ACMEeKTOM TEPMMHA «KBaMPUKaLMA» ABAAETCA €ro NpPakTMyYecKkas NPUMEHUMOCTb, TO eCTb ... Té YMeHUs,
KOTOpble TPebytoTca B cucTeme 3aHATOCTU»[1].

Meparornyeckan KBaiMdUKaUMA HeEOTAE/IMMA OT KOMMETEHTHOCTU, MOATBEPMKAAEMON OKOHYAHWEM
onpeaenéHHoro ypoBHA (OPMasibHOrO (COrMacHO YCTaHOBJ/IEHHOrO CTaHAapTa) obpa3oBaHMA; B CBOMO
oyepenb KOMMNETEHTHOCTb ABAAETCA POLOBLIM MOHATUEM, COEAUHSAIOWMM B CUCTEME PaA3/IMYHbIE YacCTHbIe
KOMMETEHUMN «KaK COBOKYMHOCTU B3aMMOCBA3AHHbIX KA4YecTB JIMYHOCTU (3HAHWIM, YMEHWA, HABbLIKOB,
cnocoboB AeATeNIbHOCTU), 3a4aBaeMbIX MO OTHOLLUEHUIO K onpegeneHHOMY Kpyry npegMeToB U NPoL,eccoB U
HeobXoAMMBIX A1 KaYeCTBEHHOW NPOAYKTUBHOM AeATENbHOCTU MO OTHOLIEHWUIO K HUM» [1].

B  pesynbraTe, negarorMyeckas  KBanuduKauua  ABASETCA  CBMAETENbCTBOM  HaAnyusA
npodeccnmoHanbHoro o06pa3oBaHMA, a nefarorMyeckass KOMMNETEHTHOCTb GOpMUpPYET copeprkaHue
noJsiydeHHOro o6pasoBaHus.

CucteMa negarornyeckmx KaamduKaumin scerga GopmasibHa, OHa MOXKET ObITb MOAyYEHa MLb NPU
NPOXOXAEHUM COOTBETCTBYIOLLErO Kypca B Ccy3e (TONbKO HauyanbHoe obyyeHue) u Byse (no Bcem
npeaMeTHbIM HanpasAeHUAM) MO YKPYNHEHHOM rpynne cneuuanbHocTelrt 44.00.00 «O6pasoBaHne U
nefarormyeckme Hayku». B ycnosusax pedopmbl cuctembl 06pasoBaHmMA Bbiclel WKobl K 1 ceHTABpa 2025
rofa Bbicllee negarormyeckoe ob6pa3oBaHUE TaKkKe COXPaAHUT YPOBHEBYID MOAENb: NEpBblA YPOBEHb —
6asoBoe Bbicllee o0b6pasoBaHWe (B Hactoswee Bpemsa 3T0 6aKanaBpuaT), BTOPOK YpPOBEHb —
cneumannsnpoBaHHoe Bbicliee obpasoBaHMe (MarucrpaTtypa) v TPETUN ypoBeHb — MpodeccMoHaNbHoe
BbiclLee obpasoBaHmMe (acnMpaHTypa).

HoBaa moaenb negarornyecknx Keanudukaumii 6onee KoHKkpeTHa: 6a3oBoe Bbiclee 0b6pa3oBaHue
[aCT BO3MOXKHOCTb 63 orpaHUYeHni (OKOHYaHMA MarmMcTpaTypbl) paboTtaTtb yuYMTesIemM B LUKOJE, U B 3TOMU
MoZeNIN MarnuctTpaTypa OpUEHTUPYET HA NONYyYEHUE Y3KMX KOMMETEHLUNN, @ acCMPAHTYpa — Ha NOATOTOBKY
KaZpoB A/1A BbICLUEN LWKOAbI, HAY4YHO-NeAarorMyeckomn AesTenbHOCTH.

Wtak, Ha 2023 rog npodeccroHanbHasa negarornyeckan KBanauduKkaumsa AOCTUIAeTCs Ha CeayroLLmX
YPOBHAX NpodeccmoHanbHoro obpasosaHuA:
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1. CpepgHee npodeccmoHanbHoe obpasoBaHMe — obecneynt nonyyveHwe KBanudUKaLUKU yuuTens
Hayva/IbHbIX KNaccoB («npenofaBaHUe B Ha4YaslbHbIX Kaaccax»).

2. Bbiclwee ob6pasoBaHue (bakanaBpuaT) — obecneynT MosyyYeHMe BbICLIEro Neaarormyeckoro
obpasoBaHuA no aAwbomy npegMeTHOMY HanpasBlAeHUID W ABAAETCA AO0CTAaTOYHbIM YCI0BMEM AAA
a¢ddeKkTMBHOM PaboTbl yunTEeNEM B LWKOE Uan npenoaasaTtenem s CMNO.

3. Bbicwee ob6pa3oBaHuMe (MarMcTpaTypa) — Tak»ke obecneynT nosydyeHue BbICLIEro Negarornyeckoro
o6pasoBaHuA no Atobomy NnpeaMeTHOMY HanpaBAEHUIO ANA BbINYCKHMKA HenpodunbHoro 6akanaspmaTa Mnm
MOBbICUT YPOBEHb KBAaAUOUKAUMKM ANA  BbINYCKHMKA Mejarormyeckoro 6GakanaBpuata, He ABAAetca
0653aTeNnbHbIM ycnoBnem ana sdeKkTMBHOM paboTbl yunuTenem B WKoae uan npenogasatenem s CMO, Ho
HeobxoaMMa AN Hayvaa NefarorMyeckor AeaTeNbHOCTU B BbICLLEN LIKOAE.

4. Boicwee 0bpa3oBaHuMe (NOAFOTOBKA KaApOB BbiCLWeN KBaanduKaLmMm B acnMpaHType) — obecneumnT
BbICLUMI YPOBEHb BbICLLIEr0 06pa3oBaHuA, Heobxoanma Ans NPoAo/IKeHMA U 3GHEKTUBHOMN NeAarormyeckom
OEeATeNbHOCTM B BbICLWIENM LWKOJe, XenaTe/bHa A1 HaydyHO-UccneAoBaTeNIbCKOM AeaTesibHoCTU (co3gaér
YCNoBMA AN5 MONYYEHUs CTeNneHW KaHamAaTa Nefarormyeckux Hayk), coBepllieHHO HeobssaTesbHa AN
paboTbl yuuTenem B wWwKone unum npenogasatenem B CMO, u TaKkxe kenatesibHa Ana 3¢pdeKTUBHOM
meToamnyeckon paboTbl.

B cBolo ouepegb, cuctema nefarorMyeckorM KOMMNETEHTHOCTM KaK COAEep)KaHMEe MOoNyYeHHOM
KBanMdUKaLLMKN He BCEraa MOMKET 6biTb 0GOpPMIEHA KOHKPETHO, MOCKONbKY BK/OYMAET Pa3/IMyHbIe aCneKTbl U
TPAKTOBKM HEMNOCPEeACTBEHHO €€ coAepXaHua, ABAAACb  KMHOTOKOMMOHEHTHOM CTPYKTypon»[2] u
obecrneymBaeTca KOMMIEKCOM KOMMETEHLUMI B KAYECTBE COAEPNKAHWUS MONYYEHHbIX 3HAHWUWA, YMEHUU M
cbopMMpPOBaHHbIX HaBbIKOB B BUAE NEAArOrMYecKOM rOTOBHOCTM K pelleHMto NpodeccMoHabHbIX 3a4ay;
npeacTaBMM KtoYeBble Nesarormyeckne KOMMNeTeHLMN, KOTOPbIMKW A0NKeH 061a4aTb KBAIMOUUMPOBAHHbIM
neaaror (yuntenns) ana apdpexkTMBHOM paboTbl B CpegHeit WKone.

1. KOMMyHUKaTMBHAA — KOMMETeHUMA nedarornyeckoro obuieHusa (B3aMmoneincTsua) B mogenu
«y4yuTenb (CybbeKkT) € yuyeHUK (06BEKT)», B KOTOPOM roloC — OCHOBHOM MHCTPYMEHT yuuTens. 3agaden
KOMMYHMKAaTUBHOMW KOMNETEHUMWN SNBNAETCA MOTMBMPOBAHME YYEHMKA Ha paboTy AnA [OCTUNKEHMSA
negarorMyeckoro pesynbrata, a rMokasatesiem €€ chopMMPOBAHHOCTU ABAAKOTCA YMeHMA Bblbopa
npuemsemoin popmbl 06LLEHMA, YNIPaBAEHMA Negarormyeckum obLeHnem M KNaccom BO Bpems YpoKa.

2. MeToamnueckas ABAAETCA «AL4POM» OPraHM3aLMM KaK BCEro NpoLecca obyvyeHus B TedeHMe yyebHoro
rofia, Tak M ypoKa B OTAe/IbHOCTU; COOTBETCTBEHHO, NPeAcTaB/eHa B Buae paboueit nporpammbl (PM) yuntens
Ha y4yebHbIV rog, M NNaHA-KOHCMEKTA (MAM TEXHONOTMYECKOM KapTbl) — Ha KarKAbliA TeMaTUYeCcKUin ypok
(MoKeT ObITb TaK)Ke B BMAE anropuTmMa AENCTBUMN, ONpeaenéHHOro yuutesnem). BaxkHO 3ameTuTb, 4To
MeToAMYecKas cucTema NpoBeaeHUs ypoKa A0XKHA 0TBeYaTb akTyasbHOMY roccTaHaapTty (ProC HOO, COO,
000).

3. HopmaTMBHO-NpaBoOBasA BK/OYAET 3HAHWE HOPMATUBHbIX NMOJIOXKEHUI OpraHu3aLmm U obyyeHus B
WKose (3akoHa 06 06pasoBaHMM, aKTyasibHbIX FOCCTAHAAPTOB, METOAMYECKMX pPEeKOoMeHZauwui), 3To —
naaHMPOBAHWE NeJarormyeckon AeATENIbHOCTU U TOTOBHOCTb K pelleHuto NpodeccnoHaibHbIX 3a4au.

4. ObueKynbTypHasa (MMPOBO33pPEHYECKAsn) KOMMNETEHUMNS ANS yUUTeNss — NPUODPETEHHbIE B TeYEHUE
YKM3HM 3HAHWA, OCHOBbI KOTOPbIX 33/1I0XeHbl B Nepuog obyyeHWa B WKofie M By3e, obecneumsarolime
dopMUpoBaHME PA3BUTOM IMYHOCTH.

5. MNpeameTtHas (npodeccnmoHanbHan) BK/AOYAET HE TOMbKO BNAAAEHME Yy4yuMTENeM MpegMeTom
0oby4eHus, HO N cNOCOBHOCTb 06YYNTL €ro OCHOBaM YYEHWMKA, @ TaK¥Ke NOAroTOBUTb €ro K He3aBUCUMMOW
OLLeHKe 3HaHWi (rocyaapcTBEHHbIM NpoLeaypam BHelWHen oueHkM) — BIMP, O3, Er3, AKP, PAP. Ponb yuntens
COCTOMT B CO34aHUW YCAOBUIA U cpeabl, B KOTOPOW CTAHOBMUTCA BO3MOXHbIM Pa3BUTME KaXKAOMO yYeHMKa:
yunTenb AaET 3HaHMA U 0BBACHAET MaTepMan, a y4eHUK NONYYaEeT 3HAHUA U YyCBanBAET maTepuan.

35



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

6. Mcuxonoro-neparornyeckas — CnocobHOCTb OpraHM3oBaTb 0bOyvyeHWe TakMm 0b6pasom, 4YTOObI
KarKabl y4eHUK Obin BKAOYEH B 0OpasoBaTeNbHbIM MpoLecc no NpeamMeTy, a TaKKe BbICTPOUTb MNpwu
HEeobXoAMMOCTU ANA YYEHUKA UHANBUAYAIbHBIA MapLPYT 0byyeHus.

B pe3ynbrate, 6€3 nonyyeHns neaarormyeckon KBasMPpuKaumm HEBO3IMOXKHO CTaTb yuuTenem, a bes
chopMMpPOBaHHbIX KOMMNETEHUNIN — 3PdeKTUBHO paboTaThb B LWKONE.
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OcokuHa UpuHa BanepuaHoBHa
Poccuitckunia HoBbilh yHMBEpCUTET
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KOHLENLUMKN NEAATOTMYECKOU KOMMYHWUKAL MU B COBPEMEHHOM OEPA30BAHUU

AHHOTauuA
CtaTbl MNOCBALWEHA aKTyaauMsauuum TpaguUMOHHOM (OopMbl NefarorMyecko KOMMYHMKauMuM —
0ODBEKTMBHOW (MepapXnyecKkon) B yCNoBUAX OTKasa PO oT BoMIOHCKOro cornaweHus, a Takke CPaBHEHWUIO
06BHEKTMBHON U CYObEKTUBHOM MogeNel Neaarormiyeckoin KOMMYHUKALUKN B OTHOLLEHUM X 3O PEKTUBHOCTM.
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[aHHan cTaTba nocesAWeHa Npobaeme UCMob30BaHUA KOHUENLUN Neaarormyeckon KoMmyHUKaLumMm
KaK 4acTu negarornyeckoro obuweHus B LWKOJIbHOM M 0TY4acTM BY30BCKOM 06pa3oBaHMK, KOTOPbIE HANPAMYIO
CBA3aHbl C rocnoAcTeytowen B obwectse ngeonornen. ITot Gpakt NpuaaéT npobneme BbIbOpa KOHLUENUUK
nefarormyecko KOMMyHMKaLmMK NoJIMTU3NPOBAHHbIN XapaKTep, 04HaKo cam no cebe BOMpPOC OT 3TOro He
nepecTaér 6bITb akTyanbHbIM. OnpeaenéHHan CTPYKTypa Negarormyeckoro obueHns GopmmupyeTt He TONbKO
JINYHOCTb YYEHWKa, HO U OCHOBHble (OPMbl COLMaNbHLIX B3aUMOAEUCTBMN U NpodeccuoHanbHbIX
B3aMmoencTemn B ero byayuien npodeccmoHanbHoM M oble coumanbHON AeaTesibHOCTU, BO33PEHUA Ha
COBCTBEHHOE MOJIOXKEHME B COLMANbHOW CUCTEME roCydapcTBa. Beayw,asa KoHUenuusa neparornyeckon
KOMMYHMKaLMN — 3TO OAMH U3 UHCTPYMEHTOB COLUManmnsaLmMm, oHa BO MHOToM o6yc/iaB/iMBAlOT BEAYLLYO
METOA0/10TUI0 U METOAMKY 06yUYEeHMA U BOCNUTaHMA, 6Aa30BYI0 CTPYKTYpy 0bpasoBaTeIbHOro npolecca, u, B
utore, 3dPeKTMBHOCTb cucTeMbl 06pa3oBaHUA B pamMkax TpeboBaHWI obuecTBa (coumanbHOro 3akasa).
Mo3ToMy paccMOTpPEHME KOHLENUWii neaarormyeckon KOMMyHUKaUMKM B HacToslee BPems, B YC/0BUAX
BHOBb HayaBWKUXCcA pedopm cucteMbl 0bpasoBaHnsa Poccum (nepexosa oT BOSIOHCKON cUCTEMbI, KOTOPbIN
6bl71 aHOHCMpPOBaH NpaBuTenbcTBom PO B Hauane 2023 r.) npeacTaBaseTcs KpaitHe HeEoBXoAUMbIM.

MoHATME neparorMyeckom KOMMYHWKaALMKM  ABNSETCA 4YacTblo 6osiee  WKMPOKOro  MOHATMSA
negarornyeckoro obuieHus. Meparornyeckoe obuieHne, cornacHo 6asosomy onpeaeneHunio M.B. Panea —
3TO: «...CUCTEMA B3aMMOAENCTBUS Negarora U BOCNUTAHHUKOB, cogepiKaHue, MeToabl U CpeacTBa KOTOPOro
cnocobcTeytoT 06bmeHy uHbOpmaumen, B3aMMHOMY MO3HAHWUIO JINYHOCTEM, OKa3aHMIO BOCMUTATENbHOIO
Bosgerictaua» [1, c. 23]. B KayecTBe OCHOBHOIO COAEepKaHuA nedarorMyeckoro obuieHua onpeaenserTcs
yyebHana nHdopmaums, B KAYecTBe OCHOBHbIX METOA0B M CpeacTB — BepbanbHble U HeBepbanbHble METOAbI
KOMMYHMKaumu. OCHOBHble GpYHKLMM Nesarormyeckoro obuweHms:

© KOMMYHWKaTMBHanA (cobcTBEHHO 06MeH MHbOopMmaument),

e nepuenTuBHas (BOCNPUATUE U NO3HAHWE YYaCTHUKaMM 06LEeHNs Apyr Apyra),

® YHTEPAKTMBHaA (nNpeanonaratowas opraHU3aumio U pPeryMpoBaHNe COBMECTHOW, NPEeNUMyLLECTBEHHO
yuebHoli, geatenbHoctu) [1, c. 23-24].

NccnepoBatenn neparormyeckoro obLieHuns, HaumHas ¢ GyHaameHTanbHbiX pabot [.6. 91bKOHWHa,
BbIAENAIOT B paMKax Nefarormyeckoro obueHns ABe ero OCHOBHblE MOAENN: OO BEKTUBHYIO U CyObEKTUBHYIO.
O6beKkTMBHas MoAeNb NefarorMyeckor KOMMYHMKauuMM (CUCTeMHan; Kaccuyeckasn; TpaguuMOoHHas)
npeanonaraeT HepaBHOe, MepapXMUYECKoe MOJIOKEHMNE YUNTENA U yYaLLLeroca B NpoLlecce neaarormyeckoro
obueHunsa. OHa onMpaeTca Ha NPUMHLMN NPEBOCXOACTBA MHTEPECOB 0b6LLecTBa Hag, YaCcTHbIMU MHTEPEecamu
JINYHOCTW, MOCKOJIbKY peanu3auusa JIMYHOCTM BO3MOMKHA TO/IbKO B HOPMaNbHO (YHKUMOHUPYIOLLEM
obuwectse. YYeHMK BOCMPUHUMAETCA KaK OObEKT BO34ENCTBUA; ero COBCTBEHHble KenaHws U AencTeus
NoAYNHAITCA TPeboBaHUAM yunUTENA, U, LUIMPE — 0Bpa3oBaTeIbHOM NPOrpammbl U KyAbTyPHbI Hopmam. Mpu
3TOM YYEHUK COXpPaHSAeT CBOK CybObEKTHOCTb. BoseBble AeWCTBMA YyuyuTeNns MNO3BOAAKOT YNpaBAsaTb
[EeATeNbHOCTbIO Y4alllerocs € Lenblo MOJIYYeHUs 3an/aHMPOBAHHOTO pPe3y/bTaTa, KaKoBbiMM OObIYHO
ABNAIOTCA ONpefeNéHHble 3HaHUA, YMEeHUS U HaBblKK, BOCTpeboBaHHble B 0buecTBe O6bEKTMBHbIN NOAXOA,
K nefarorMyeckomy ob6lLLEHUIO peaniM3yeTca Ha OCHOBaHMM CUCTEMHbIX B3aMMOCBS3ei BCEX 3/1EMEHTOB
obpa3oBaTeNbHOro npouecca M ero y4aCTHMKOB (Uenel, 3afay, NPUHLKUMNOB, METOAOB, HOPM, YCI0BUNA,
TpeboBaHui).

C HaYyaIOM LLUIMPOKOTO UCNONb30BaHMA KIacCHO-yYpoUHol cuctemsl ¢ XVII B. 4ns 06bekTUBHOW Mmoaenm
negarormyeckoro obLWEeHMA CTasl XapaKTepPHbIM BbICOKMIA YpOBEHb CTaHAAPTU3aUMKM NedarorMyeckou
[eaTeNbHOCTM, npexae BCero camoro ob6pasoBaHus. 3To, Ha MepBblii  B3rAA4, OrpaHW4YMBaeT
WHAMBMAYANbHOE PAa3BUTUE YUEHWUKA, HE YYUTbIBAET €ro MHAMBUAYANbHbIX CKIOHHOCTEN. DAKTUUECKU Ke 3TO
He TaK. CoBpeMeHHas CTPYKTypa obpasoBaTe/ibHOM AeATesbHOCTN B Poccun, Kak B 06Liem 06pa3oBaHMM, Tak
M B npodeccMoHanbHOM, BKAOYAeT B cebA 3HAUYMTENbHYIO 4YacTb WHAMBUAYANbHO OPMEHTUPOBAHHbIX
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neaarormyecknx Bo34encrTenin (KOHCYIbTawmMm, MHAMBUAYAbHbIE 3a4aHNS, CreuKypcbl, paKyabTaTMBbI), YTO
OTPaAXKEHO B y4eOHbIX NAaHAxX B BUAE BAPUATUBHbIN YacTU NPEAMETHOIO COAEPKAHUA.

O6beKkTMBHAA Moaenb NefarorMyeckoro obLWEeHUa B LEeAOM W Nefarormyecko KOMMYHUKAUMK B
YyacTtHocTu rocnogcTteoBasa B CCCP, 1, paHee — B Poccuitckoi umnepumn, HaumHas ¢ pyberka XVIII-XIX BB. (4To
HaLW/10 CBOE OTpayKeHue B coaepKaHnmn obpasoBaTtenbHbIx pedopm nmnepatpuubl EkatepuHbl Il 8 1782-1786
rr. 1 umnepaTopa AnekcaHgpa | 8 1803 r.). [laHHaa mogenb negarorMyeckon KOMMYHUKaUUKM No3BoANa
MaKCMManbHO NOJIHO U CUCTEMHO NMepesaBaTb HAaKONAEHHbIE 06LLECTBOM 3HaHMA, Ky/IbTYPHbIE YCTAaHOBKU U
LEHHOCTM yYalUMMCS, a TakKe GOpPMMPOBaTb Y LIKOJIbHUKOB U CTYAEHTOB YCTOMYMBOE MpeacTaBieHme ob
OCHOBHbIX COLMANbHbIX POAX M CTaTycax, HeOHXOANUMbIX AN NOAHOLEHHOM KOMMYHUKaUUN B obLiecTse B
LenomMm M B €ro WHCTUTYTaX, 4yepe3 BocnpuaTue 6a30BON couManbHOW uepapxun. TaKxe craegyet
NoAYEepPKHYTb, YTO [aHHAA KOMMYHWMKAUMOHHAA MofAesb, npeanosaratolwas OTKPbITOe pPYKOBOACTBO
YYEHUKOM CO CTOPOHbI YYUTENS, ABAAAACE ONTUMANbHOM B COLMANbHO-NONTUYECKMX YCNOBUAX, KOTOPbIE B
COBPEMEHHOI MOJIMTO/IOrMYECKO Hayke 0603HavaloTCA KaK «TPaAWMUMOHHbIE» (TpaaAMUMOHANNCTCKUE) U
npegnonaratoT coxpaHeHne GYHKLMOHaNbHbIX COLMANbHbIX FPynMn, cTaTycoB, GOpM B3aUMOAENCTBUA MeKAY
HMMM MU BHYTPU HUX, UCXOLA U3 BCEN COBOKYMHOCTU XapaKTEPUCTUK CybObeKTa, BKAOYAA YPOBEHb M KavyecTBO
ero obpasoBaHus.

Mocne pacnaga CCCP n Hayana pa3paboTkmn B PP HoBbix 06pasoBaTesbHbIX cTaHAApToB ¢ 1996 ., U
ocobeHHO nocne BctynneHus P® B bonoHckoe cornaweHune B 2003 r. B pOCCUIACKOM Megarormyeckom
coobliecTBe, B COOTBETCTBUMN C MONUTUKOMA MAKCMMAIbHO CONMMKEHUA co cTpaHamu EBponbl n CeBepHOit
AMepPUKM cTana pacnpoCcTPaHATLCA KOHLENUMA CyObeKTUBHOIO NOAX0Aa K NeAarormiyeckoi KOMMyHMKaumu.
CybbeKkTMBHAaa Mogesnb negarormyeckoro ob6LweHuA, W, COOTBETCTBEHHO, CYyObEKTMBHAA MoAesb
nefarormyeckon KOMMyHMKauumn (IMYHOCTHO OPMEHTUPOBAHHAA) ONMPAETCA Ha T.H. TYMaHUCTMYeCKue
LEeHHOCTW, T.e. Ha MNPWUHUMMbI MEPBEHCTBA MHTEPECOB JIMYHOCTM B CUCTEME COLMANBbHO-KY/IbTYPHbIX
OTHOLLEHMWI, BKAOYAA Nejarormyeckue, NPUHUMNbLI PAaBEHCTBA CYOBHEKTOB B /OBbIX KOMMYHUKALMOHHbIX
npoueccax [1, c. 23-26]. [laHHaa mogenb Naparornyeckoro obueHma Hayana GopMmmnpoBaTbLCs NapannenbHo
C passutMem mMbepanusma M OTpaKana OCHOBHble KOHLenuuwu aTon ugeonormn. CybbekTHas monenb
negarormyeckon KOMMyHMKauuMmM nosayydmna csoé 6asosoe obocHosaHue B XVIII B. B Tpygax ¢unocodos-
npoceeTtuteneit (pabotbl ¥K-X. Pycco, 4, Anapo), metogonormyeckm 6oina passmTa Bo BTOpoit nonosuHe XIX
B. B pabotax M. MoHTteccopu [2]. Ha pybexke XX-XXI BB. B pamKax KOHUENUMWU TpaHCrymaHW3ma
OKOHYATE/IbHO 3aKPEnuIoCb MNONOXKEHWE, YTO YYEHUK HE MOMKET PacCMaTpuBaTbCA Kak popmupyemblin
06DBeKT

OpHaKo 3Ta MoAenb NegarorMyeckoro obLeHMA MOXKET BbITb peasin3oBaHa B NOJIHOM 06bEME TOIbKO
B YC/I0BUAX MPAMOrO B3aMMOAENCTBMA YUYMTENA U YYEHUKa, MPUYEM B YCAOBUAX FAPaHTUPOBAHHOIO
OTCYTCTBMSA AaBaeHusA Ha pebEHKa CO CTOPOHbI 3HAYMMbIX B3POC/bIX, MPEXKAE BCEro poauteneit. B peanbHoi
[EeNCTBUTENbHOCTU 3TO HEBO3MOXKHO. [laXke Ha COBpeMeHHOM 3anage, rae nocTyInpyeTca UHANBUAYANbHbIN
noaxon, B negarormyeckom obeHnn, BBoAATCA 06A3aTeIbHbIe YCI0BUA B BUAE Y4ETA PacOBOM, COLMaibHOM,
NMo/sIOBOMN XapaKTepuctTuKk. CnenoBaTesibHO, Mbl MOXEM TOBOPUTb TONIKO 00 3/1eMeHTax CyObeKTUBHOWM
MOAENN NeJarormiyecko KOMMyHUKaLMK B peanmsaummn obpasoBaTenbHOro npouecca. MoareepxaeHnem
3TOr0 MOMKET CAYXWUTb TOT (aKT, UTO B pamkax bonoHCKOM cucTembl Gblna coXpaHeHa CTaHOAPTHOCTb
NpeAMETHbIX y4ebHbIX Mporpamm, a METOL0M UHAMBUAYANM3ALMM 06pa30BaHMA CTala MOAY/IbHAA CUCTEMA
nocTpoeHunA y4ebHoro nnaHa.

Henb3a cKasaTb, 4TO cyObeKTHas MoAeNb MNefarorMyecko KOMMYHMKALMKW CTana Yem-To
NPUHUMNNANBHO HOBbIM B POCCUIACKOM Negarorvke. O6 oTHoWeHUM K PeBEHKY KakK K IMYHOCTH, 06 yBaXKeHUn
ero uHTepecosB U mHeHui nucaam A.C. MakapeHko, LU.A. AmoHawsuan, B.A. CyxomanHckmin, n ap. B CCCP
TAaKOW NOAXOZ NOMYYMA HAMMEHOBAHWE «Nefarornku cotpygHuyectesa» [3]. OgHako cnepyeT NpusHaTh, YTO
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cybbeKTUBHaA KOHLLENLMA Negarornyeckon KommyHukaummn B CCCP 6bin1a ckopee BcnomoraTeibHon Gopmoii
O6LLEHMA YyUNTENA U YYEHUKA BHE CTaHAAPTM3MPOBAHHOrO 06pa3oBaTe/IbHOrO NpoLecca, OCHOBAHHOMO Ha
KNAaCCHO-YpOUYHOU cucteme. PaKTUYECKM CyOBEKT-CybbeKTHble GopMbl NeaarorMyeckom KOMMYHUKALUK
npecnefoBanu Le/b NegarorMyeckoin Koppekumm 1 ycuaeHnsa BoCNmUTaTeIbHOro BO3AENCTBUS Ha yYeHUKa.
MpumeHsnacb moaenb NeaarorMyeckoro COTpPyaHMYeCTBa M B NPOdeCcCMOHANbHBIX Yy4ebHbIX 3aBeAeHUAX,
0COBEHHO Ha 3Tamax MTOroBbiX KBA/NMPUKALMOHHBIX UCCAeL0BaHUN (AMNAOMHONO NPOEKTUPOBaHMUA), B
npouecce KOTopbIx GaKTUYECKU Peann3oBbiBaNacb KOHLENUNA NHONBUAYANbHOIO Y4EeHUYECTBa.

Ob6uwecTBOM, KOTOPOE CTPEMUTLCA K COXPAHEHMUIO CBOEM KYAbTYypbl, U, Ha 3TOM OCHOBE, COBCTBEHHOW
WOEHTUYHOCTHN, TpebyeT B npouecce 06pasoBaHUs M BOCMMTAHMA NPeAOCTaBAATb y4YaWMMCA YETKO
onpeaenéHHble 3HaHUS M YMEHWs, a TaKXKe HOPMbl COUManbHOro B3aMmogenctema. CuctemHoe
eaMHOo06pa3ne NO3BOAET CO34aBaTb M COXPAHATb eANHOE 0H6pa3oBaTeNlbHOE NPOCTPAHCTBO, YTO NO3BOAAET
LWKO/IbHUKY NPOAo/XKaTb CBOE 0bpa3oBaHue ¢ 1tob6oro MomMeHTa B /OO0 APYron LWKOJe, a BbIMYCKHUKAM
npodeccnoHasbHbIX y4ebHbIX 3aBefeHMI NonyyaTb paboTy Ha ntobom npodunbHOM NpeanpuaTUm. Takum
06pa3om, MOMKHO cAenatb BbIBOA, 4YTO OOBEKTMBHAA MOLENb NefarorMyeckoro obuweHus, npu eé
MepPapXmMYHOCTM, NO3BOSIAET B pe3y/bTaTe OCYLWECTBUTb MAKCMManbHO 3$(EKTUBHYHO COUManmnsaumio u
YHUBEpPCANbHYO NPOdECCUOHAbHYHO NOAIOTOBKY MOIOAOIO rParkAaHMHa, - B OT/IMYME OT CYObEKTHOMN.

loBopa 06 adpdeKTMBHOCTM 0O6pa3oBaTENBHOIO MpoLLecca, NMOCTPOEHHOTO Ha TOM WUAN MHOW mogenu
negarormyeckoin KOMMyHMKaLUK, Mbl 06PaTUANCE K UCCAeA0BaHUIO N0 gaHHOMY Bonpocy J1.M1. BuwHeBcKo,
COr/TaCHO MHEHMIO KOTOPOM, NoA, neaarornyeckoi apeKTMBHOCTbIO MOHMMAETCA ABYEAUHCTBO COLMAAbHOMN
a¢deKTMBHOCTU 0bOpas3oBaHMA (MOBbIWEHWE YPOBHA 006pPa30BaHMA, KyabTypbl, npodeccnoHanbHOM
noarotoBkM, GOPMUPOBAHME MONE3HbIX HABbIKOB W MPUBbLIYEK) U IKOHOMMYECKON 3PPEKTUBHOCTU
06pa3oBaHNA (COKpaLLEHUM CPOKOB 0B6Y4YeHWA, BHeAPEHMEe HOBbIX MeTo4oB M GOpM OpraHu3auum u
ocyliecTBneHnna obpasoBaTenbHoM aeatenbHocTn) [4, c. 121]. Ecam ucxoamTb M3 AaHHOTO onpeaeneHus
a¢deKTMBHOCTM 0bpasoBaTesibHOro npouecca, To Havbosiee NoaxoAAlleld MOLENbI0 MNesarornMyeckomn
KOMMYHMKaLMM O4HO3HAYHO BbICTyNaeT 06beKTUBHaA MOAENb.

OTaenbHO cnefyeT ckasaTb O BOCMUTATE/NIbHOM CTOPOHE 06Pa30BaHUS M 3HAYEHUM B HEM MOAENM
nefarormyecko KOMMYHWKaLMM Kak MHCTPYMEHTa coumnanusaumm. PopmupoBaHne MYHOCTU Ye/IOBEKA B
OCHOBHbIX CBOMX XapaKTepPUCTUKaAX NPOUCXOANT A0 6-7 neT, 1 3aBepLuaeTca K 3akaHumBaeTca K 20-25 rogam.
Y MAaglumx WKOJAbHUKOB W MOAPOCTKOB GOPMMPOBAHME JIMYHOCTM Npoucxoaut B 6Gopbbe c Huo-
coumanbHbIMK XapakTepucTukamu homo sapiens. BocnpuHumas pebéHKa u Aaxke NoApoCcTKa JIMYHOCTbIO,
paBHOW B3POC/AOMY, BOCNUTATENb WAW Yy4yuUTeNb, BO-MepPBbIX, npeHebperaeT ¢aKTomM OTCYTCTBMA
chOPMUPOBAHHbBIX COLMANbHO-KYAbTYPHbIX LLeHHOCTEN, LeNiei, coLmManbHbliX HOPM yyallerocs. Bo-BTopbix,
npeaocTasneHne cBoboaHO Bblibopa AeATENbHOCTU €€ CTPYKTYPbl U cofepKaHua, GakTuueckn 6aoknpyet
npuobpeTeHme HeoHXOAUMbBIX COLMANbHO-KY/IbTYPHbIX HaBbIKOB, CO34aET Npobaemy HEeBOCMUTAaHHOCTH,
136an0BaHHOCTAN, OTCYTCTBMSA KOMMYHWKAbeNbHOCTM B pPamMKax OOLWLENPUHATBIX NpPaBua U HOPM.
MoayepKkHEM, 4YTO peub MAET He 06 yuéte ncuxo-GU3MOoNOrMYEecKMx OcobeHHOCTelr y4valleroca U ero
WHAMBUAYANIbHBIX CKNOHHOCTEN M MHTEPECOB, @ MMEHHO O BOCMPUATUM KeNaHUI He3pesol INYHOCTU KakK
PaBHbIX ¥XeNaHWAM U MHTepecam B3POC0ro Ye/I0BEKa. BocnpuaTMe AeTCKMX Kanpu3os, KOTOpPbIe Yalle BCero
HOCAT aHTUCOLMA/IbHBIA XapaKTep, KaK 3aC/ly*KMBAIOLWMX BHUMAHUA U UCMNOJHEHUA, BeAET B UTOre He K
bopMMPOBAHMIO OTBETCTBEHHOM IMYHOCTK, @ K MapruHaansaummn Yesoseka. PeanbHas coumanbHas NpakTMKa
nocnegHuUx AecATUNeTUi A 3TO MNOATBEPXKAAET, Hanpumep, BO3HUKHOBEHWE (EeHOMEHA «CHEXMHOK» -
MOIOAbIX NtofeN, KOTopble He B COCTOAHMM BOCMPUMHMMATL M Y4YUTbIBAaTb B CBOEM MOBEAEHUU Apyrue
BO33peHuA, GOPMbl AeATENbHOCTU; CyOKYNbTYPa KCHEXMHOK» CTasla OCHOBOW  COLUMA/bHO-NOIUTUYECKOTO
ABNEHUA «OTMeHbl» («cancel culture»). AHanuM3Mpya nocneacTsuA peanvsaumMm B CTpaHax 3anaga
CyOBbEKTMBHOW MOAENN Nefarormyeckom KOMMYHMKaUMM, Mbl BUAMM, YTO OHa BeAET K paspyLleHuto
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CoUMaNbHbIX CBA3EN, a HE K BOCMPOU3BOACTBY 3HAHWUIN, YMEHWNI U HABbIKOB, YTO ABNAETCA OCHOBHOM 3aJa4ei
obpasoBaHusA. Mo3ToMy roBOpuUTb 0 KaKon-1Mb60 3PpPeKTUBHOCTU CYyObEKTUBHOM MOAENM Neaarormyeckom
KOMMYHMKaLMK (B YACTOM BUAE) HEKOPPEKTHO.

Takmum o06pa3om, MOXKHO caenatb BbIBOA: M3 [ABYX OCHOBHbIX MoJenein neaarornyeckom
KOMMYHMKaLMK, ONUCaHHbIX B MeAarorMyeckoin Antepatype, BOSMOXHOCTb Peanin3oBaTb OCHOBHbIE 334a4u
06pa3oBaHNA M BOCMWUTAHMA OCYLLECTBMMbI B MNOAHOM O0O6BEME B pamMKax OOBLEKTUBHOW MoAeNM.
CybbeKkTMBHAA MoAenb NefarorMyeckom KOMMyHMKauMm no ¢akTy 6J10KMpyeT BOCMPOM3BOACTBO 3HAHWUM,
YMEHUN N HaBbIKOB, KY/NbTYPHbIX HOPM M MNpPaBuA U BeAET K paspylleHunto cucTeMbl obpasoBaHMA M
COUMANbHO-KY/IbTYPHOIO BOCNPOM3BOACTBA. B ycnoBMAX TeKyLLEro paspbiBa Ky/bTYPHbIX CBA3EN ¢ 3anagom
nocne Havyana CBO cneayeT 0TKasaTbCA OT peanunsaumm cybbekTUBHOM moaesniv B eé GopmasibHOMN CTPYKType
W NOCTaBMTb Mepes Teopuenh neparormku npobnemy akTyanusaumMum COAEPKATENbHOrO HanoJHeHWA
06BbEKTMBHON MOAENM Negarormyeckoit KOMMYHMKaLMK.
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YAK 550.3
lypoB Banepuit AneKkcaHppoBuy
BoeHHo-KocMUuYyeckan akagemusa um. A.®. Moskalickoro

K BOMPOCY AUHAMWKU 3HAYEHUIA HEKOTOPbIX ®U3UYECKMX NAPAMETPOB 3EM/IU

AHHOTauuA

B cTaTbe npeaso)keHa MeToAMKAa pacyeTa CUa TAMKECTU MO CNosSIM 3eMAM PasHOM MNOTHOCTMU.
JoCToBEepHOCTb pes3y/ibTaTOB PacyeToB MO AAaHHOM MeToAMKe NOoATBepKAaaeTcs 6/AU3KMM COBMaAEHMEM C
pacyetamu Mo M3BECTHbIM MmeToauKkam. [onyyeHHble dopmMynbl NPeacTaBnAlT [AoKasaTesbHyto 6asy
B/IMAHMA NPOLLECCOB rpaBUTaUNOHHOM auddepeHLUmMaLmMm BelecTBa NaaHeTbl Ha reodU3nYecKne ycnoBuma Ha
ee NoBepXxHOCTU, CTaBA NoA, COMHEHWEe ObWEenpuUHATbIE TE3UCbl HEM3MEHHOCTU CU/bI TAXKECTUM U paanyca
3emnu.

Kntouesble cnosa:
CUNA TAXKECTU, MOMEHT nHepLumnm 3emaun, NNOTHOCTb C/10EB 3eMn,
MHBEPCUA MArHUTHOMO NOAA, CKOPOCTb BPaLWEHNA 3eMN.

Gurov Valery Aleksandrovich
Military Space Academy A.F. Mozhaisky

ON THE ISSUE OF DYNAMICS OF VALUES OF SOME PHYSICAL PARAMETERS OF THE EARTH

Abstract

The article proposes a method for calculating the force of gravity on the layers of the Earth of different
densities. The reliability of the results of calculations using this method is confirmed by a close coincidence
with calculations using known methods. The obtained formulas represent the evidence base of the influence
of the processes of gravitational differentiation of the planet's matter on the geophysical conditions on its
surface, calling into question the generally accepted theses of the immutability of gravity and the radius of
the Earth.

Key words:
gravity, moment of inertia of the Earth, density, layers of the Earth, inversion of the magnetic field,
the speed of rotation of the Earth

3BoIOLUMA BUONOTMYECKOM KMU3HM Ha 3emie B re0/IorMyeckmx maclutabax BpeMeHU CUbHO 3aBUCUT
OT KoNebGaHU M M3MEHEHWI TaKux PU3NYECKMX MapamMeTpoB 3eMsiM KaK Temnepatypa M MNJAOTHOCTb
aTMocdepbl, MarHUTHOE NoJsie, cuaa TAXKeCTU. Bce nepeyncneHHble NapameTpbl B TOM UAM UHOM CTEMEHU
CBA3aHbl CO CTPYKTypupoBaHvem u guddepeHuMaumein BHYTPEHHMX C/A0eB 3eMauM nofA AeNCTBUEM
BHYTPEHHEro TeN/a N CUNbl TAXKECTHU.

Ecnun cuntaTb 3emnto og4HOPOAHBIM MO NJAOTHOCTU WAPOM, TO CUJ1a MPUTAXKEHUA B LIEHTPe Lapa paBHa
HY/Il0 U C BO3pacTaHMEM PACCTOAHUA OT LLEHTPa ee 3HAYeHWe yBEeNMYMBAETCA NPONOPLMOHANbHO 3TOMY
paccTosHuio. MpegnonoKMTeNbHO, YTO BOT TaKMM NOYTM MAEA/IbHBIM WApoM 3emns 1 bblia B Te BpEMEH],
Koraa oHa cdopmupoBanacb Kak nnaHeTtapHoe Teno. lonarad, 4To mMacca 3emMnM 3a Bce Bpema ee
CYLLECTBOBAHMA 3HAYMMO He M3MEHMNACb, MOXHO CYMTATb, YTO HayasibHas MAOTHOCTb Mopos b6biia B
cpeaHem paBHa cpeaHel NIOTHOCTM XOHAPUTOB, T.e. p= 3,5 r/cm3, U3 KoTopbIx Ha 86% M COCTOAT METEOPUTDI.
Ho Torga HauvanbHbIN paguyc 3eMan cocTaBnsa He Te 6375 Km, KOTopble OHa MMEET Ha TeKyliee Bpems, a
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npumepHo 7400 KM. U 3TO HUMKHAA rpaHMLA OLEHKM PAa3MepPOoB «MOJI0A0M» 3eMan, TaK KaK MAOTHOCTb
XOHAPWUTOB HECKO/NIbKO Bbllle cpeaHei naoTHOCTM JlyHbl, KoTopas pasBHa 3,3464 r/cm3. A Tak KaK HeT
OCHOBAHWW CYUTATb, YTO reHesuc JlyHbl OTAMYEH OT 3eMM TO, NPUHUMAA Ha4va/ibHYtO MAOTHOCTb NOPOA,
chopmuposaBLnx 3emto, pasHoi 3,34 r/cm, NOMYYNMM BEPXHIOD FPaHWMLYy Ha4va/ibHOro paguyca 3eman
paBHoOM 7530 Km.

lpaBUTALMOHHOE C}KaTMe B COMETaHWUM C TEMJIOBbIM Pa3orpeBom Mopog, OT pacnaga PagauoaKTUBHbIX
3N1€MEHTOB C OTHOCUTENbHO KOPOTKMM MNEPMOZOM MNoaypachnaga, B YacTHOCTU Kanusa 40, npuBoguT K
$GOpMMPOBAHUIO BHYTPEHHEFO CNOA NACTUYHON Marmbl U Havany aubdepeHLMaLMn UCXOLHOTO BELLLEeCTBa
Mo CNIOAM Pa3INYHOM NAOTHOCTU. K TOMY e NPonCXoamnT MHTEHCMBHOE BbICBOOOXKAEHME M3 NOPOAbLI *KUIAKOW
M ras3oobpasHbix ¢pakuMin. ITU TeosiorTMYeckne Mnpoueccbl C HeobxoAMMOCTbIO COMPOBOXKAAOTCA
KopobaeHnem n catmem 060n04KkM 3eman. Jedopmauma Kopbl, 06ycI0BAEHHAA CKaTMeM 3emMan U3-3a
NpoL.eccoB TenaoBoi agupdepeHumnaunm NCXoAHbIX MOPOA, MOPOXKAAET MHOTOUYUC/IEHHbIE U3TUAHMA Marmbl.
Bo3geicTBne NAOMOB Ha KOpy NPUBOAUT K ee naasneHuto. B pesynbtate noAsasatoTca Bce 6onee Kucable
pacnaasbl — BNAOTb 40 rPAHO40MOPUTOB. ITM NPOLLECCHI CO34a/1M YCI0BUA ANA GOPMUPOBAHUA 3€MHOM KOpbI
apxemcKoro Tmna.

EcTb HECKO/IbKO rMnoTes o HavasibHoM ¢ase 3emnun. B yacTHocTH, Takas -«anddepeHUmaLma BeLLecTBa
3eM/IM Havanacb NPaKTUYECKM C MOMEHTa ee 06pa3oBaHuA. CTONKHOBEHME GOPMUpPYIOLLENCA NAAHETbI C
KPYMHbIMMK acTeporaamMu, a TaKKe Tenlo pagnuoakTMBHOIO pacnaga (B nepsyto oyepenb KOPOTKOMKMUBYLLUX
M30TOMOB) BbI3bIBA/IN MJIABJEHNE €€ CUIMKATHOW 060/104KM ¢ 06pasoBaHMEM MArMaTUYECKUX OKEaHOB»
[KysbMmuH M., Aipmontok B., 2017]. OpHako AoBoAbl O pasorpeBe NoOBEPXHOCTU A0 MNaBfeHUA Nopos, B
pes3y/sibTaTeé MHOIOYUC/IEHHbIX CTOKHOBEHWUI NPOTUBOPEYUT TENNOTEXHUYECKMM pacyéTam COMHUTENEH U
TE3MC pa3orpeBa MOBEPXHOCTU B XOAE PALMOAKTMBHOIO pacnaga. OnAa 3TOro Kak MUMHUMYM HYXHO
CaMonpon3BO/IbHOE BOSHUKHOBEHWE LiEMHbIX PeaKLUMi, Aa eLle Ha OrPOMHbIX 061aCTAX NOBEPXHOCTY.

«Pe3ynbTaTbl MaTematuyeckon cumynaummn 6ombapaMpoBKM MOBepXHOCTU JlyHbl acTepouamu
noATBEPAUIM NOA03PEHUA yueHbIX (KaTapuHa MungxkoBmd n3 UHCTUTYTa dusnku 3emau B Mapuke) - gaxke
Hebo/iblIOe yBENNYEHWE TemnepaTypbl MAaHTUW WM KOpbl NPUBOAMAO K TOMY, YTO r1ybuMHa BMPTYasibHOMO
"KpaTepa" yBennymBanacb NOYTU B ABa pa3a. ITO 06bACHAET, NoYeMy KpaTepbl Ha BUAMMOW CTOpPOHE JlyHbl
aHOManbHO TrNyboKMe, a TakKe TroBOPUT O TOM, YTO Mbl CWIbHO MNEepeoLeHUBaeM WHTEHCUMBHOCTb
acteponaHomn "6ombapanpoBKKn", KoTopyto Nepexumam nnaHetbl CONHEUYHON CUCTEMBI BO BPEMS €€ FOHOCTU»
[PUA «HoBocTn» 07.11.2013].

N3meHeHMe papguyca 3emnn B pesynbTaTe MPOLLECCOB rpaBUTaLMOHHOM AnddepeHumaunm nopos,
COMPOBOXKAANOCh U USMEHEHNEM €€ MOMEHTA MHEPLMU. TaK, ECAN HAYaNbHbIN MOMEHT MHEPLMU 3eman Hbin
paseH j=13,08 10%7 Kr. M%, TO MOMEHT MHEPLIMM OAHOPOAHOM NO NAOTHOCTM 3eMAM C TEKYLLMM PanycoM B
6375 KM yxe paseH 9,709 10% kr. m2. B cOOTBETCTBMM C 33aKOHOM COXPaHEHNA UMMYNbCa CKOPOCTb BPaLLLeHNs
3eM1 B HaYaibHOM ¢ase ee cyLWw,ecTBOBAHMA NPW 3TOM Hbina NoYTH Ha 35% MeHbLUE, YeM NOC/1e 3aBepLUeHNs
OCHOBHOI dasbl npoLecca CKaTuA, T.e. K KOHUY apxelckoro nepuvopa. K KoHLUy apXxelcKkoro nepuopa
OTHOCATCA M NOPOAbI, B KOTOPbIX YAAETCA ONpefennTb MNaNeOMarHUTHbIE XapaKTEPUCTMKKU. A TaK Kak Mo
COBPEMEHHbIM NPEACTABNEHUAM UCTOYHMKOM MArHWUTHOTO NonA 3eMan ABAAETCA UMPKYAAUMA XKUAKON
bpakuum agpa 3eman BOKPYr ero T8epaoi MeTanIM4eckom YacTn, TO eCTb OCHOBAHMA NofaraTb, YTO UMEHHO
K 3TOMY BPEMEHM OTHOCUTCA nocsiegHAa ¢asa paccnoeHuns nopog 3eMaun - Hadyano obpasoBaHUs TBEPAONO
MeTa//INYeckoro sapa. TaKas BpeMeHHas 3ajeprkka B ero 06pasoBaHUM MO3BOJIAET BblABUHYTb
npeAnonoXeHUe, YTO Mepexos, Keneso - HUKeNeBoro pacnjasa B TBepayto dasy npu O4YeHb BbICOKMX
TemnepaTypax MOXKeT NPOUCXOAUTb TONIbKO NPU AOCTUXKEHUM U OYEHDb BbICOKOFO AaBaeHmA. U Takon nepexos,
NPOUCXOAUT Kak $a3oBbli, T.e. COBEpPLUAEMbIA B OTHOCMTENbHO KOPOTKWUIA cpoK. Tak Kak npu ¢as3oBoi
KPUCTaNNM3aLMM NPOUCXOAUT CKAUYKOOOpa3HOe yBeIMYEHUE NAOTHOCTU, TO B OKPYKaloLLein TBepaoe A4po

43



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

KUAKOWN PpaKLmm 0bpasyeTcs 30Ha paspsaXKeHua (30Ha cnaga BHYTPEHHEero AasneHus). 3To ocTaHaB/MBaeT
pa3BuTMe npouecca ¢as3oBoOro nepexofa A0 C/AeAylOWEero HapacTaHMA YC/IOBMIM HOBOFO CKayKa
Kpuctannumsaumu. MNocTonbKy-NOCKONbKY TaKMe YCNOBWUS CO34alOTCA B Xo4e TensoBoir anddepeHumnaumm
nopos No NAOTHOCTM U FPaBUTALLMOHHOIO CXKaTWA, MO3TOMY TAaKOW MPOLLECC NPOAOIKUTENEH MO BPEMEHMU,
pacTarMBasch Ha BeCb Nepuog, cyLecTBoBaHusa 3eman ¢ Tennoson Gasoi ee Heap.

EcTb OCHOBaHMe NonaraTb, YTO NPU KaXKA0M aKTe KPUCTANIN3aUMM MEHAETCA U AMHAMMUKA BPaLLEeHMA
Aapa, xota 6bl B CUNY U3SMEHEHMA €ro MOMEHTA WMHEpPLMU, YTO HEepeaKO COMPOBOXAAETCA WHBEPCUEN
MarHuUTHbIX NOAOCOB. Kpome Toro, nepmoapl Kpuctannmnsaumm (HapawmsaHne obbema TBepaoro aapa) ns-
33 CKAYKOB AaBNEHMUA COMPOBOXKAAKTCA U3MEHEHMEM ANHAMUKN KOHBEKTUBHbIX MOTOKOB, YTO NPUBOAMT K
YCUAEHWUIO BYJIKAHUYECKON AEATENbHOCTU, PACKONY INTOCPHEPHbBIX NANT, aKTUBM3ALNM MEXAHM3MA TEKTOHWNKM
3TUX NAUT.

MNpeanonoXnTenbHo, Ha apxei NPUXoaUTCA U MU3MEHEHWEe B AMHAMWKe BpaleHua 3eman — ¢
YyBE/IMYEHMA ee CKOPOCTM BPALLEHMA K 3aMeLIEHUNIO, YTO CBA3AHO C yBe/IMYeHMeM 06beMa KULKOro A4pa.
Mopa aencremMem rpasmTaumnm JIyHbl B X)UAKOM A4pe 3eMIM BOSHMKAIOT NPUNBHbBIE HAaNPAXKEHUA, KOTOPble U
CO34al0T MOCTOAHHO AEWCTBYIOWLYIO Ha XMAKOCTb CWUY, Bbi3blBad ee BpalLeHWe B MPOTUBOMOJIOKHOM
HanpaB/iieHUN OTHOCUTENbHO BpalleHua 3eman. NocToAHHOEe BA3KOE B3aMMOAEWNCTBME MKUAKOFO Aapa C
BblleeXKallen MaHTUE BHOCAT CBOM BK/1aZ B 3aMes/ieHne BpaleHma 3emMau.

A BOT TBepaoe AApO0 3eM/n BpaLLAeTCA B TOM e HanpasiaeHWUU, YTO U 3eMnd, U AarKe HEeCKONbKO
onepeskaeT ee B 3TOM BpalleHun (cBepxspalleHme). OaHako 24.01.2023 6bino onybaMKoBaHO caeaytoliee
coobuieHue: «Kutalickue yuéHble Mn AHa n CaoayH CyHa 3aaBUAM O 3aMe/IeHUM BPaLLLEHUA 3eMHOrO AApa.
Nx nccneposaHune onybamMkoBaHo B KypHane Nature Geosience» [PUA «HosocTm». 26.01.2023].

«B HoBOI1 paboTe CaoayH CyH 1 ero Konnera Mn AH npoaHann3npoBanu TpaeKTopUM CecMMYeCcKmxX
BOJIH OT NOBTOPSAIOLLMXCA 3eMIETPACEHNI B BAN3KMX pernoHax ¢ 1960-x 4o Halux gHel. BbiacHUAOCh, 4TO C
2009-ro pasiMynii MO BPEMEHWU B MPOXOXKAEHUM BONH MPAKTUYECKM HeT. 3HAYMT, A4P0 OCTaHOBWU/OCH.
BO3MOKHO, 3TO CBA3aHO C NPeACTOALLMM U3MEHEHNEM HaNpaBAeHUA ero BPaleHUs OTHOCUTEIbHO MAHTUW.
Mo oueHKam, Tak nNpoucxoauTt Kaxable 35 net. Mpeabiaywmn "passopoT” 6bi1 B Hayane 1970-x» [PUA
«HoBoctu». 26.01.2023].

Ho 1 yyeHbIX, KOTOpbIe HE COFIacHbl C TaKMMM BbIBOLAMM, TAK Ke MHOro. «HeKoTopble yyYeHble garke
npeanonoXunun, YTo cCBepxBpalleHus Booblle He CyWecTBYET, a pa3/iMuMs BO BPEMEHU MNPOXOXKAeHUA
CeMCMMUYECKMX BOJIH BbI3BaHbI BCErO MLWb PUINYECKMMU USMEHEHMAMM HA NOBEPXHOCTU BHYTPEHHErO A4pa
3eman. K TOMy Ke OCTaeTcsi MHOXeCTBO BOMPOCOB, HanpuMmep, TakoK: Kakum obpasom cornacyercs
3amejsieHne, o KoTopom coobwmnm AH 1 CyH, c GaKTOM YCKOPEHMA, O KOTOPbIX COOBLLAIOT ApYrve yYeHble»
[PUA «HoBocTm». 26.01.2023].

OTHOCUTENBHO MEXaHW3Ma, NoAAEPHKMBAOLNIA BpaLLEeHMe TBEPAOrO A4pa, HET eANHOTO MHeHUs. HeT
ACHOCTM M B MeXaHWU3Me NPOM3BOJIbHOM OCTAHOBKM U Nepes3anycKka BpalleHus B 06paTHYIO CTOPOHY.

Ecnm ncxoguTb U3 NOCTYIaTa COXPaHEHUA MOMEHTA MMIMY/IbCa TBEPAOTO AAPaA, TO POCT Pa3mMepoB A4pa
6yaeT conpoBOXAaTbCA YMEHbLUEHNEM ero CKOPOCTU BpalleHus. Mo mepe yBenYeHUsa pasmepoBs TBepaoro
Aapa SIOTMYHO NpPeanooXuTb, YTO Takon NpUpPOCT byaeT Bce H6osee acCMMETPUUHbIM, M BO3HMKaOLLAs
pasbanaHcMpoBKa byaeT NpUBOAUTL BPEMA OT BPEMEHU K NpoaBaeHuto «addeKTa [kaHMbeKkoBa», To eCTb K
«NepeBOpPoOTY» OCU BpaleHMa Aapa. 3aTem BpalleHWe Aaapa HaAYHEeT YCKOpATbCA 3a CYEeT BA3KOro
B3aMMOAENCTBMA C BPALLLAIOLLMMCS XUAKUM S4poM. O4eBUAHO, UTO «NEPEBOPOT» OCK BpalLleHUA Agpa byaeTt
COMpPOBOXAATbCA MHBEPCUEN MArHUTHbIX NMOJIFOCOB C NOCNEAYOWMM NAABHbIM CHUXKEHUEM HAMNPAKEHHOCTU
MarHUMTHOro Mons 3eman. U nvlib Npu caeayolem «KyBbIPKe» AApa HamnpaXKeHHOCTb MarHUTHOro nosA
CKauKOM BOCCTAaHOBMT CBOWM 3Ha4yeHuAa. EcTb OCHOBaHWA MonaraTb TaKXKe, YTO C POCTOM pPa3mMepos
METAN/IMYECKOTO AZpa TaKMe MHBepcun ByayT nNpoucxoauTtb Bce pexke. BoT M nocnegHAsa uHBepcua no
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HEKOTOpPbIM oUeHKam npowusolwwsia 6onee 700 TbiC. 1eT Has3aj, YTO CyLW,ECTBEHHO 60/blUe YCTaHOB/IEHHbIX
WHTEpPBa/oB NpeablayLWwmx UHBEPCUN.

Ewe oguH napameTp 3emnn, 3HaYEHME KOTOPOro MHOTMMWM UCCAeaoBaTeNsiMU NpPUHMMAETCA
MOCTOAHHbIM, MO KpalHeW mepe, HauMHasA C KaTapxes, Korga MpPaKTUYecKM 3aBepluunsica npolecc
dopmmpoBaHMs macchbl 3emaun. TakKMM NapamMeTPOM ABSETCA CUa TAXKECTH, Kak Ha MOBEPXHOCTU 3eM/n, TaK
M BHyTpY ee. MNpu 3TOM MONYaNMBO MONATaeTCsA, YTO HUKAKME BHYTPEHHWME MPOLLECCbl 3eMn He MmoryT
MOBAMATb HA USMEHEHME ee BeNNYMHbL. HO TaK M 3TO HA camMmom ,u,ene?

3aKOH BCEMMPHOrO TAFOTEHWA HE OCTaBAAET COMHEHWM B HEU3IMEHHOCTU TPaBUTALMOHHOIO
noTeHUMana NAaHeT Ha PacCTOAHMAX, KOrga MX reoMeTpU4yecKMmM pasmepamm MOXKHO npeHebpeub. Ho
COXpaHAeTCcA N HEe3aBUCUMMOCTb CUN TAXKECTU Ha NOBEPXHOCTU NNaHET U B UX Fﬂy6VIHaX OT npoueccos
avddepeHUMaumm Hegp No NAOTHOCTAM?

[Nna npocToTbl PaCCMOTPEHUA MONOKUM, YTO 3eMNsA nmeeT GopMy MaeanbHOro Wapa U Haxo4uTcA B
COCTOSIHMM MoKoA. Monaraem, 4to Nopoapl 3eman npetepneny auddepeHumaumo n obpasosanu Tpu cnos
pa3HOM NIOTHOCTK, C BHEWHUMU pagmycamu R, rl, r2 u n1OTHOCTAMM po, P1, P2 COOTBETCTBEHHO. Toraa cuna
rpaBUTaLMOHHOrO NpuTaxeHua df Ha npobHoe Teno ¢ eAMHNYHON MacCCol B TOYKe, HaxoAsLWenca Ha BbicoTe
h oT NnoBepxHOCTK, OT MPOU3BO/ILHOIO Y4acTKa 3em/nm ¢ 6beCKoHeYHo manbim ob6bemom dV, Haxoasuerocs Ha
pPaccToAHMU S OT BbiIBpaHHOM TOUYKM, paBHa

df = Gp dV/s?,

roe G — rpasuTaLMOHHaA NOCTOAHHAA.

Nnun B KOOpAMHATAX C LLEHTPOM, HaxoAAWeMcA B BbIBpaHHOM TOYKeE:

df = Gp cos dV/(x* + y?).

Torpa, cuna NPUTAXKEHUA OT 3/IEMEHTAPHOINO KOJibLa paguyca X M TOAWMHOW dy, Haxo4AWwerocsa Ha
paccTosHuu s, byaer:

df = 21 Gp cos @ xdydx/(x + y?)

nnum

df = 2m Gp yx dydx/(x2 + y?)¥2.

Torpa vHTerpan no c/ioAm 3eMHOro Wapa:

R-T1+h 1 R+r1+h 1

F = 2T G{Dofh " foa xydydx/(x* + )2 +  po R—rr1+h f:z xydydx/(x* + y?)*?

2R+h 1 R-712+h 2
*PoJpir14n foa xydydx/(x* +  y) t P R-rr1+h foa xydydx/O¢ + v} *

R+72+h 2 R+7T1+h 2 R+72+h 3

P1 R—rr2+h faas xydydx /(< +y?)** + p1 R+rT2+h foa xydydx /(< +y*)*? + p2 R—rr2+h foa xydydx/(x*
+y?)¥},

roe al=(R*(R+h-y)?)Y? = (2(R+h)y -2Rh-h>= y?)%?; a2=(r1%-(R+h)?+2(R+h)y —y?)*2:

a3=(r2%-(R+h)%+2(R+h)y-y?)2.

Myctb c1?=2Rh+h?; c22=r1%-(R+h)?; c32= r22-(R+h)?;, b=R+h,

Toraa

R-T1+h R+7T1+h R+71+h
F=—2mGlpof,  ydy/(2by-c1%)2 - po(R-rl) + pofy " tydy/(2by —c1)¥? - pof " Tydy/
2R+h R-12+h
(c22+2by)Y? + po fR+r1+hydy/(Zby—ch)l/2 - po(R-r1) + +p1fR_:1+h ydy/(c2%2by)Y? - pi(r1-r2) +
R+72+h R+72+h R+7T1+h

Pugraen YA/ (C2242by) 2 - [ 70 ydy /(3% 2by) 2 + pf T L ydy [ (c2%42by) 2 - pa(rl-r2) +
P2 ;_722:: ydy/(c3*2by)Y? - 2p,r2] = 4nG[poR3/3b*+(p1-po)r13/3b% + (p; - p1)r23/3b?, (1)

roe b = R+h.

B 0bwem cnyyae, ans n cnoes Gopmyna CUbl TAXKECTM ByaeT MMeTb BUA;

4
Fn= m‘]‘[G[poR3 + Zg(p| - pi.l)ri3] . (2)
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N3 popmynbl (2) HenocpeACTBEHHO CneAyeT, UTO KBa3uCTaLMOHapPHbIN Npolecc nepepacnpeaeneHns
nopoA no NAOTHOCTU BHYTPM NAAHETbI, NPU HEM3MEHHOM BHELIHEM PaZuyCce, NPAKTUUYECKU He BAUSIET Ha
BE/IMUMHY CUAbI TAKecTU. O4HaKo, AMHaMUYHbIE NPOLLeCChl NepepacnpeaeneHmns, CBA3aHHbIe CO CKaykamu B
N3MEHEHNAX pa3mepoB MU MNJIOTHOCTU CNAOeB, B pe3y/ibTaTe KOTOPbIX elle MpoucxoauTt wu ¢)VIHVILIJHO€
U3MEHEHWEM PAa3MepPOB CaMoM NAaHETbl, HECOMHEHHO BEAET K USMEHEHUIO U BE/IMYMHBI CUJIbl TAXKECTU Ha
NOBEPXHOCTU NAAHETbl. B 3TOl CBA3M 3ac/Ny*KMBAET BHUMaHMA rMNoTesa onpeaenatowero BAMAHNA Taknx
M3MEeHEeHMN Ha buonornyeckme npoueccobl. M B 4aCTHOCTU, KaK OAHOM M3 onpedensowWmx NPUINH men-
NnasieoreHoBOro BbIMMPAHWUA AMHO3aBPOB. M npexkae BCEro Mx rUraHTCKMx ¢Gopm, Tak KaKk Hapagy c
YBE/IMYEHMEM CU/bI TAKECTU MEHACA U COCTaB aTMocdepbl U3-3a Pe3KoN MHTEHCMOUKALLMKN BYJIKAHUYECKOMN
AeATeNbHOCTU U CBA3AHHOIO C HUM yBeIn4eHNA coaepaHnAa yrneKMcnaoro rasa.

MpeanoxeHHbIM MeToh, pacyeTa CUbl TAMKECTU Ha NOBEPXHOCTU LWapa MPUMEHUM U ANA OUEHKU
XapaKTepa U3MeHEeHUA CUAbl TAMKECTU B /OO0 TOYKe BHYTPM 3EMHOro Liapa C y4eToM pacnpeneneHun
BelLecTBa 3eM/n No CI0SIM Pa3HOM NJIOTHOCTY.

CoBpemeHHas Teopus GU3NKKM 3eMAM YTBEPKAAET, YTO rPaBMTALMOHHbIA NOTEHUMaN BO BHYTPEHHEN
TOYUKE LWapa co chepruyeckm CMMMETPUYHOM pacnpeaeneHHON Maccoi MMeeT BUA,:

V(r) =Gm(r)/r+4nter(r)rdr, ANs ofHopoaHoro wapa: V(r) =§T[Gp(3R2 - r?). To ectb, cuna
NPUTAXKEHUSA BHYTPEHHEN mMaTepuasibHOM TOYKN CO CTOPOHbI Macc chepuyeckoro Tena IMHEeMHO pacTeT no
abCcoNtoTHOW BEIMYMHE C YBEIMYEHMEM PACCTOSHMUS OT LLEHTPA LWapa M HanpasB/ieHa K ero ueHTpy. Takum
obpa3om, B COOTBETCTBMU C AaHHOMN TEOPUEN CUMa TAMKECTU A0MKHA YMEHbLIATbCA C r1yOUMHOM, HO Ha
NPaKTUKe C POCTOM FNYOUHbI LAXT CUNA TAMKECTU yBesinumBaeTcA. OBbACHAETCA TaKoe HEeCOoOTBETCTBUE
B/IMAHMEM CNOEB 3eMN Pa3INYHON NNOTHOCTH.

ECTb HECKONIbKO METOAMK pacyeTa XapaKTepa U3MEHEHMA CUJbl TAXKECTU C YY4EeTOM B/IUAHUA, CNOEeB
3emMAun pasIMUYHOM NAOTHOCTU, HO C pPa3HbIMKU pe3ynbTaTamu (no JlexkaHapy, no bynnapay, no bynneny —
lyTeHbepry). B cBA3M C TaKol HEOAHO3HAYHOCTbIO B CTaTbe MnpednaraeTca BOCMNO/b30BaTbCA Bbllle
npPUBEAEHHON MeTOAMKON pacyeTa ANA pPacyéTa CUAbl TAXKECTM C YYeTOM MOCNeAHUX AaHHbIX Mo
pacnpeaeneHunto NAOTHOCTU CNOEB B 3aBUCUMOCTM OT FYyBUHbI UX 3a/1eraHums.

Monaraem, 4to 3emMHOW LWap pagnyca R nmeeT Tpu cnos pasHoW NAOTHOCTU - po pl (HauMHas c paaunyca
rl), p2 (HaumMHan c paguyca r2).

1. Cuna Taxkectn F1 Ha rnybuHe s, AeicTBYlOWAn Ha NpobHoe Tena eAMHUYHOM MacChl, pa3mellleHHoe

B NePBOM C/I0€ B TOYKE C KOOPAMHATaMM X,y.
(2R-s-y)xdydx
((2R-s-y)2+x2)3/2
2R-s ral R+1r1 a2
Foo= 2nG{ pofir [ @y + pofy o [ dy)+ pof SR+ Pifpi o PR Y+
R+12 al (s—y)xdydx
S [ o) +oafy oy o oY)+l [3 b y) - pof [ Gz
rae al=(2yR-y?)Y% a2= (r1%- R* 2yR — y?)¥?; a3 = (r,>-R2+2yR-y?) 2.
0603HaunMM c1=2R-s; C22= c12+r12-R?; c3?=c1%+r2%-R%;, b=R-s.

Monaraem, uto @(x,y) =

R-11 fal R+71

R—-12 faz R+712 fa3

Torpa:
_ 2R-s (c1-y)dy R+1r1  (c1-y)dy R+r1  (c1-y)dy
F1 = -2nG(po fR+T1 W - po(R-s-r1) + po fR—rl W - PoJp_r1 W
R-r1 (cl-y)dy R+1r1  (c1-y)dy R+1r2  (c1-y)dy R+r2  (c1-y)dy
Po, (c12—2by)1/Z Po(R-r1) + pifp s (c22—2by)1/2 -palrler2) + pufp (c22—2by)1 72~ PURr-r2 (G3220y) 172

R-1r2 (c1-y)dy R+1r2 (c1-y)dy (s—y)dy

+ pfy_ s iy - Pilrlr2) + o R iapyy 7~ 22 - pof, Szopz T PoS) = - 216
2R-s (c1-y)dy R+r1  (c1-y)dy R+1r2  (c1-y)dy s (s—=y)dy

(Pofy  erimangyir + (1 POMay prmanyyr H(Pr Py grae i~ Poly oyt “2P0(RT) -

2pa(ri-ra) - 2para+ 2p0s) = 4\3.MG[pob + (p1-po )ri*/b*+(p2 — p1) r2’/b?
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2. Cnna taxkectun F, BO BTOpOM cnoe

2R-s 2R-s R+12

R-7r1 ral a2
F, = ZKG[ 00f fz (I)(X Y)+ pOf fg d)(x Y)+ plfR+T2 f (I)(X Y)+ plf f3 q)(X Y)+
R-12 (a2 R+7r2 a3 R-r1 ral (s-y)xdydx al (s y)xdydx
Prlara Jo @OV + Pafely [T 0@V - eoly Tl G  Poleer Jaz Gopyaen
a2 (s—y)xdydx ; _ 2R-s (c1-y)dy 2R-s (c1-y)dy R-r1 (c1-y)dy
plfR—rl fo ((s—y)2+x2)3/2] = 21G[po R-71 (c12—2by)1/2  POJR-11 (c22-2by)1/2 0fo (c12—2by)1/2 - Po(R-r1)
2R-s (c1-y)dy R+7r2  (c1-y)dy R-r1 (c1-y)dy R-1r2 (c1-y)dy
*Pilgar (22 —2oyy7z  PilResTa) P12 (c22-2by)1 /2 o (@7 —2byy2 + Prlror1 (2 apgyr - Pl
R+r2  (cl-y)dy ) R-r1 (s-y)dy _ ) s (s—y)dy s (s—y)dy }
r2) +02fp_,, (@i—abyyz 2P pof, G2rabyy 7z + Po(Rorl) Pofr_rq s2+2by)172  PUR_r1(s22120y)172
(s—y)ay
p1fR_r1 2212by)i 2 T pa(ri+s-R)],
rae s;?=s%+r?-R%,
Torpa:
_ 2R-s (c1-y)dy 2R-s (c1-y)dy R+12 (c1-y)dy
F= -2nG  [pof, gz T (1 - Pfp s gzt PPl Jazra (c32—2by)l/z
(s—y)dy

_G-ydy
oly vz P00 fep1 G

-2p1b -2r2(p2 — pa)].
unu
F,=4/3 nG[p1(R-s)+(p2-p1) r%/(R-s)?).

-2p1b-2ra(p2—p1)] = -ZTEG[E Pob +§ (p1- po)b +2(p2- p1)ra(1- r2?/3b?)

3. Cuna 1axectn F; B TpeTbem cnoe.

2R-s R-1r1 ral
o= 2nG[ pofo o [ by +  pofy Ly )+ il [ by + pify o [yl b y) +
2R—s ra3 R-r1 fal (s-y)xdydx s al (s— y)xdydx R-12 a2 (s y)xdydx
aire Jo @G- 0oy Ty e Polrr Sz oy~ P Jo ooy
a2 (s-y)xdydx s a2z (s—y)xdydx , _ 2R-s (c1-y)dy 2R-s (c1-y)dy
plfR—rz fa3 (s—)2+x2)32 - PURr_2 fo ((s- y)2+x2)3/2] = —2nGlpofp_,, (c12—2by)1/2 - FOR—11 (c22-2by)1/2

2R-s R-12 faz

R-1r1 (c1-y)dy 2R-s (c1-y)dy 2R-s (c1-y)dy R-12 (c1-y)dy
pofo (Clz_zby)l/z QO(R rl! + plf —r2 (CZZ Zby)l/z pl R—12 (C32 2by)1/2+ pl R—11 (C22—2by)1/2 - Qllrl'rzt

2R-s (c1-y)dy R-1r1  (s— y)dy (s—=y)dy s (s—=y)dy
+p2), W—DZ(R -s+r2) - po, (212by) /2 +po(R-rl) - POIR 1 &2 r2by) 2 T POIR—r1 oz anyy i

R-12 _ (s—y)dy (s—y)dy (s—y)dy s (s—y)dy
— 4 —r;) — — 4 —_— - — + +s-
P1lp—r1 (s22+2by)1/2 Da(ri=r) plfR—rZ (s22+2by)1/2 plfR—rz (s32+2by)1/2 psz—rZ (s32+2by)1/2 pa(rats

R)L,

rae ss’=s’+r*-R%,

F3 = -21G [4bpo/3 +4(p1 - po)b/3+4(p2 —p1)b/3 - 2p2b].

Unn F3 :g nGpz(R-s).

B obLiem cnyyae npum n- COAX CUA TAKECTU B i-OM CNoe:

Fi —TIG[pu L(R-SIHXEZT (P pra)ri/(R-s)? .

Ons pacyeta Cunbl TAXKECTM B 33aBUCMMOCTM OT y6MHbI NPUMEM pacrnpefesieHve MAOTHOCTH,
npeacrasneHHoe Tabauueit 1

Tabanuya 1
rny6buna, Km MnotHOCTDb, r\cm3

0-33 3,2

33-410 3,5

410- 800 4

800 - 1000 4,5

1000 - 1600 5

1600 - 2400 5,4

2400 - 2900 5,7

2900 9,4

2900 -3200 9,8

3200 -4000 10,8
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rny6uHa, Km MnotHOCTDb, r\cm3
4000 - 5000 11,5
5150 14,2
5150 -6371 16,8

McToYHMK: paspaboTaHa aBTopom no mogenv HaiimapKa-CopoxTMHa C yYeTOM AaHHbIX U3 Pa3NINYHbIX
AOMONAHUTENbHbIX UCTOYHMKOB

UtoroBas ¢popmyna s pacyeTa CUbl TAXKECTU C Y4ETOM BblAENEHHbIX CN0EB UMEET BUA,
F = (4/3)*pi*(3.2*(1-x)+((3.5-3.2)*(1-33/6371)*3+(4-3.5)*(1-410/6371)"3+(4.5-4)*(1-800/6371)3+(5-
4.5)*(1-1000/6371)"3+(5.4-5)*(1-1600/6371)A3+(5.7-5.4)*(1-2400/6371)A3+(9.8-5.7)*(1-
2900/6371)"3+(10.8-9.8)*(1-3200/6371)*3 +(11.5-10.8)*(1-4000/6371)*3+(16.8-11.5)*(1-
5150/6371)"3)/(1-x)"2) (3)

PesynbTaTbl pacyetoB no ¢popmyne 3 ¢ yyeTom pacnpemeneHua nopoa no CNoAM pasHOM NAOTHOCTU
npeacTtas/sieH B Tabanue 2:

Tabnuua 2
OTHOCUTEeNbHaA YckopeHue OTHOCUTEeNbHasa YcKopeHue
rnybuHa CUNbI TAXKECTU rnybuHa CUNDbI TAXKECTU

0,00 9,81 0,60 8,31

0,10 9,99 0,70 6,72

0,15 10,03 0,76 5,93

0,20 9,95 0,80 5,62

0,25 9,93 0,85 4,39

0,30 9,88 0,88 3,51

0,35 9,95 0,9 2,92
0,40 10,10 0,93 2,05

0,42 10,20 0,95 1,46

0,45 10,40 0,98 0,59

0,50 9,89 1,00 0

0,55 9,09

MCTOYHMK: NO pacyeTam aBTOpa

Nnn B rpadmyeckom Buae:

YCHOPEHWE CUAbLI TAMECTH NO rAybuHe

PucyHOK 1 — FpadnK U3MEHEHMSA YCKOPEHUA CUIIbI TAMKECTU B 3aBUCUMOCTU OT FNyOUHBI
McToYHMK: pa3paboTaH aBTopom
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AaBneHune no FJ'IY6VIHe

350
300
250
200
150
100

50

AaBneHune

0 0,2 0,4 0,6 0,8 1 1,2
OTHOCUTE/IbHaA rnybuHa

PucyHoK 2 — Tpadmk U3MeHeHUs AaBaeHUA BHYTPU 3eman
NcTouHMK: pa3paboTaH aBTOpOMm

MpuBeaeHHble pacyeTbl MO NpeasaraeMoin metoauKe 6AM3KO COBMAZAlOT C pacyeTamu Mo moaenu
bynneHa — lNyteHb6epra [BukynuH A.B. 2004], HO OCHOBAHbl HA YTOYHEHHbIX AAHHbIX O pacnpeneneHum
NAOTHOCTEM MO cnoAM Heap 3eman. M camoe rnaBHoe, npepjaraemas MeToAuKa pacyeta 6onee
MHPOPMATMBHA B MJiaHE BO3MOMKHOCTEN GU3NYECKOW MHTepnpeTauMu pesynbTaToB pacyeToB, 0COGEHHO
NPUMEHUTENIBHO K AVHAMUKE 3BONIOLMN 3eM/iM, NO3BOAAA cAeNaTb caeayowme BbiBoabl.

BbiBOAbI.

1. paBuTaunoHHaa anddepeHumaumna BeLLecTBa 3emMaM 3HAYMTENIBHO B/IMAET Ha XapaKTep M3MeHeHuA
CUNbl TAXKECTU B 3aBUCUMOCTU OT F1yBUHbI, C NPONOPLMOHAIbHO YbbIBatOLWEro Ha HavyasibHbIX CTaANAX TAaKOM
anobdepeHumalmm 4o BUAA, NpeacTaBNeHHOro Ha rpaduke puc. 1.
2. Ipaduk Ha puc. 1 nokasbiBaeT, YTo AnddepeHUNaLMA BeLLECTBA NPUBOAUT K POCTY FPaBUTALMOHHOM
NOTEHLMANbHOWN SHEPTUU, K YBENNYEHUIO MOMEHTA MHEPLMN 3eMAN U, CNef0BaTENbHO, K CYLLECTBEHHOMY
3aMef/IeHUI0 YI/IOBOW CKOPOCTU BpalleHUA 3emnun, ABAAACL pellarowmm GakTopom B YyBeANYEHUU
NPOAO/IKUTENIbHOCTM 3€MHbIX CYTOK.
3. B reonornyecknx macwrtabax BpemeHU cKauykoobpasHoe M3MeHeHMe MAOTHOCTU AfApa M3-3a Gpa3oBoro
nepexoaa pacnsiasa B TBepayto ¢pasy HeM3beKHO BbI3bIBAET MHTEHCUDUKALMIO M3MEHEHUIA PACCMOTPEHHbIX
BbllUE MNAPAaMETPOB 3eM/IM, 4YTO OTPaXKaeTcA CUAbHbIM W3MEHEHMEM TeoPU3NYECKMX YCNOBUI Ha
NOBEPXHOCTU 3emsn. M B 4YaCTHOCTM, YCUNEHMEM BY/JKAHUYECKOW [AeATEe/IbHOCTWU; 4acToTbl W CUAbI
3eMJIETPACEHNIN; U3MEHEHMEM MArHUTHOrO NoAA 3emau, BNAOTb A0 WHBEPCUU; AMHAMUYHON Bapuauumen
CUJIbl TAXKECTU Ha NOBEPXHOCTU 3eMAu.
4. C 6onblioi [onen BepPOATHOCTM MOMKHO MOoAaraTb, YTO AUMHAMMUYHbIE W3MEHEHMA YC/NOBUMA Ha
NoBEPXHOCTU 3eMN ABNAKOTCA OCHOBHOM NPUYMHOM reoIorMYecKmMX KaTak1M3MoB B BUON0rMYECKON KN3HU
Ha 3emne.
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THE EFFECTIVENESS OF UPFLOW SLUDGE BLANKET FILTRATION (USBF) TECHNOLOGY
FOR DOMESTIC WASTEWATER TREATMENT IN HANOI, VIETNAM

Abtract

In this study, Upflow Sludge Blanket Filtration (USBF) technology was applied for domestic wastewater
treatment in Hanoi, Vietnam. The system was continuously operated for 31 days with HRT 10 h. Before
operating the system, the aerobic and anaerobic activated sludge was prepared using the real domestic
wastewater environment under laboratory conditions. The characteristics of the system's inlet, outlet
wastewater and activated sludge were analyzed and calculated using standard methods. During operation,
the MLSS content in the anaerobic and aerobic compartments reached in the range of 5152 — 3741 mg/L
and 4165 - 2847 mg/L, respectively. The lowest sludge volume index (SVI) in anoxic compartment found only
49 mL/g. The TSS, COD, NH4*-N removal efficiencies reached: 87 - 93%; 82.3% - 94.3 %; 87.07 - 91.35%,
correspondance to the oulet values ranged 11.3 - 18.2 mg/L; 12.87 — 28.85 mg0y/L; 5.15 - 8.45 mg/L,
respectively. They all are much lower than National technical regulation on surface water quality of Vietnam
QCVN 08:2015-BTNMT in particular PO,*-P was less than 1.44 mg/L. The USBF system has a fairly compact
size, higher treatment efficiency that is an appropriate solution for domestic wastewater treatment in
household scale. Especialy, where limited space available like Hanoi and other large urban areas in Vietnam.

Key words:
domestic wastewater, USBF, water pollution.

1. Introduction

Domestic wastewater often contains high content of organics (BODsg, COD), suspended solid (TSS),
nutrients (NH4*-N, PO,3-P) and bacteria. In Vietnam, domestic wastewater is often discharged directly into
the environment, causing serious impacts on the environment.

Biotechnology has been known and used for the treatment of wastewater widely because it is simple,
environmental friendly and low costs. The removal efficiency depends mainly on the type of treatment
system, the content of oxygen supplied to the system, the temperature, the content of bacteria as well as
the retention time of the system [1-3]. In particular, the biological treatment methods today are being
focused because it is relatively simple, environmentally friendly, low operating costs and relatively high
treatment efficiency [4, 5].

The basic activated sludge combined with an anoxic process and suspended sludge settling in a
biological treatment plant has been enhanced by Bio-USBF then required less space and low cost. In the USBF
system, wastewater moves from the bottom of the settling tank through a specifically constructed partition
system where the hydraulic flocculation process occurs after being disturbed in this compartment, which has
a trapezoidal form. The trapezoidal clarifier maintains a constant flow rate from bottom to top of the sump,
allowing for a progressive decrease in velocity gradient (see Fig. 1) [6].
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Figure 1 — Diagram of USBF technology (Mesdaghinia et al. 2010)

The tank is designed to remove organics (COD, BOD), and nutrient removal (N and P). All biological
treatment and sludge separation processes are provided within the compact integrated biological reactor
(IBR). The IBR contains three consecutive biological zones: (i) denitrification zone or anoxic zone; (ii)
nitrification zone or aeration zone and (iii) anaerobic zone or separation zone.

Anaerobic and denitrification zones are mixed by mechanical mixers, in the nitrification zone is a fine-
bubble aeration system with very high oxygen transfer efficiency providing the oxygen delivery and mixing.
The pressure air for aeration is provided by blowers. The USBF separator is build-in in nitrification zone and
provides the outflow of treated water. The separated sludge from USBF separator together with nitrates
from nitrification zone is recirculated into the denitrification zone, and the mixed liquor from the end of
denitrification zone is recirculated to the anaerobic zone. The wastewater inflows into anaerobic zone where
it meets with activated sludge recirculated from the denitrification zone. The phosphorus accumulating
organisms in activated sludge take in anaerobic conditions some substances from wastewater and release
some accumulated phosphorus.

The mixed liquor from anaerobic zone then flows into denitrification zone, where facultative aerobic
organismes in activated sludge are taking the oxygen from recirculated nitrates for oxidation and consumption
of some substances from wastewater. By this process, nitrates are converted to gaseous nitrogen, which is
released to air, and it thus reduces the concentration of total nitrogen in water. The mixed liquor from
denitrification zone then flows to nitrification zone, where proceeds the oxidation and consumption of
remaining organic substances from wastewater and ammonium is oxidized by nitrification bacteria to
nitrates, which are then recirculated to denitrification as described above. The phosphorus accumulating
organisms there due to proceeding phosphorus release take in presence of oxygen surplus of phosphorus
and convert it to deposited polyphosphates, which results in biological dephosphorization.

USBF technology is a technology that has not been widely applied in Vietnam, the system is compact
in size, easy to install, convenient, with high processing efficiency, suitable for crowded urban areas where
there limited area.

2. Materials and Methods

2.1. Chemicals

All chemicals used including NH4*, NO3", NO2", HgClp, KI, NaOH, KNaC4H40g.4H20, H2S04, NHzCl,
KNO3, NaNO2, CH3COOH, NaOH, Phenol, a — naphtylamin, EDTA are PA class manufactured by Merck,

Germany. For COD determination, used HACH rapid reagent (USA).
2.2. Preparation of microbial culture
Aerobic microbial enrichment culture: Seed aerobic microorganism were obtained from biological
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sludge in the aerobic biological treatment tank of the domestic wastewater treatment system. The sludge
was cold centrifuged at 4°C, 8500 rpm for 15 minutes. After pre-treatment, aerobic bacteria were cultured
and enriched in the prepared culture: Weigh200 g of dewatered sludge into a 1L DURAN®-Flaschen culture
flask (Schott, Mainz), added 800 ml of nutrient solution (according to ATCC medium 1490) in the flask and
then aerated at a rate of 1 Ln/L/min continuously for 20 days, at room temperature (25-30°C). In the process
of microbial culture enrichment, after 2 to 3 days, added nutrient solution by settling the microbial solution
for 30 to 60 minutes, decant clear water, and continue to aerate the tank.

Anaerobic microbial enrichment culture: Seeded anaerobic microorganism were obtained from
biological sludge in the anaerobic biological treatment tank of the domestic wastewater treatment system.
The sludge was centrifuged cold at 4°C at 8500 rpm for 15 minutes. After pretreatment, bacteria were
cultured enriched in the following enrichment cultures: Weigh 200g of dewatered sludge into a 1L DURAN®-
Flaschen culture flask (Schott, Mainz), supplemented with 800 ml of nutrient solution [7], aerate N, into the
flask for 10 minutes to expel all dissolved oxygen in the solution. Then, install a stirrer with an impeller to stir
the solution at a constant speed of 50 rpm at room temperature (25-30°C). Nutrient solution is added
regularly (2-3 days once). Anaerobic microorganisms were cultured and enriched continuously for 20 days.

Microbial adaptive culture in the USBF system: Before operating the system, the enrichment cultures
are put into the anaerobic and aerobic compartments and well mixing so that the microorganisms can adapt
and grow accordingly as follows:

Activated sludge was diluted by domestic wastewater to obtain the concentration of MLSS about 2500
- 4000 mg/L and continue to culture, acclimatise in anaerobic and aerobic environment of the treatment
system according to specific stages as follows:

—Phase 1: the domestic wastewater be diluted 3 times then continuously added into the system with
a HRT of 24 hours for 18 days.

—Phase 2: the domestic wastewater be diluted 3 times to flow continuously into the system with a HRT
of 24 h for next 18 days.

—Phase 3: Pumping domestic wastewater into the system continuously with a HRT of 24 hours,
operating the system for next 17 days.

2.3. Characteristics of domestic wastewater

The domestic wastewater used in the study was taken at the discharge point to Tolich river at Hoang
Quoc Viet Bridge location with the characteristic: pH: 5.5 - 8.0; COD: 110 - 225 mg/L; TSS: 125-158 mg/L;
NH4*-N: 55 — 70 mg/L; PO,>-P: 7 - 9 mg/L;

2.4. Experimental set up

The UASF system was set up as illutrated in Fig 2.
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Figure 2 — Scheme of the USBF system
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The system is made of stainless steel, L:W:H = 60:30:40 cm with a capacity Q = 140 L/d. The system
includes 3 compartments: Anoxic (HRT of 2.2h), aerobic (HRT of (6h) and USBF (HRT of 1.8h). Two (2) stirrers
with blades of 8 cm long, and 1.5 cm wide, 60 rpm are installed in the anaerobic and aerobic compartments.
An aeration system with an air distribution rig that is 3 silicon rods, each 20 cm long, the distance between
the bars is 10 cm, is installed and fixed at the bottom of the aerobic compartment. Oxygen from air
compressor is aerated at a rate of 13 m3/h.

The domestic wastewater is continuously pumped into the anaerobic compartment with a flow rate,
Q = 5.9 L/h. Wastewater, after passing through the anaerobic compartment, continues passes the aerobic
before goes into the USBF compartment, then through the serrated trough to collect water on the surface of
the compartment. Treated wastewater outlet then is taken out by a one-way valve and stored in a plastic
tank.

During operation, the amount of sludge in the USBF compartment is automatically returned to the
anoxic chamber by the sludge circulation pump every 2 hours, and the sludge circulation pump once in 15
minutes.

The system was operated continuously for 1 month during August and September, 2022 with a total
HRT of 10 hours for the whole system.

2.5. Sampling and analytical methods

During the microbial culture enrichment period, samples were taken daily to analyse the MLSS
contents and SVI values in both anaerobic and aerobic compartments. During domestic wastewater
treatment stages, samples are taken at the input and output of the system to evaluate the treatment
efficiency with some key parameters: TSS, COD, BODs, PO,*-P and NH4*-N. Samples were taken daily in
anaerobic and aerobic compartments at a depth of 20 cm to determine MLSS and SVI values to assess the
level of microbial activity in the system. The TSS, COD, BODs, PO4*>-P and NH4*-N were analyzed according to
the standard methods.

3. Results and Discussion

3.1. Bacterial growth in the adaptive microbial culture stage

After being isolated, cultures and enriched aerobic and anaerobic microorganisms are diluted and
added into aerobic and anaerobic compartments to be gradually adapted in the real domestic wastewater
environment with different pollutant contents at 3 phases (see figure 3).

The process of bacterial growth
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Figure 3 — Bacterial growth (MLSS values) in 3 phases

As can be seen, in the first phase, the MLSS value increases steadily with time that showed the
adapation and enrichment process of microbial culture. During this period, MLSS values increased from 2500
to 6210 and from 4000 to 6740 mg/L in aerobic and anoxic compartments, respectively. In the 2" phase, the
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MLSS values found relatively stable, in the range of 6790 - 7210 and 7420 - 8140 mg/L in aerobic and anoxic
compartments. In the 3™ phase, the microbial density in both compartments continued to be stable although
slightly increased compared to phase 2. The results showed that the increase in microbial culture of the
acclimatization phase meets the processing requirements in the next step.

3.2. Adaptive microbial culture in the USBF system

In biological systems for domestic wastewater treatment, the efficiency of pollutants removal are
dependent on the microbial culture. The MLSS content in the aerobic and anaerobic compartments of the
USBF system during domestic wastewater treatment is shown in figure 4.
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Figure 4 — Variation of MLSS content during domestic wastewater treatment
in the USBF system

During the operation of the USBF system, the MLSS contents observed in both anaerobic and aerobic
compartments initially tended to decrease. After 17 days, the observed MLSS contents of both compartments
tended to be stable. Where in the first 7 days of operation, the MLSS content of both compartments
significantly decreased from 7030 to 5152 and from 6020 to 4165 mg/L for the anaerobic and aerobic
compartments, respectively. The reason probably is in the first operation week, the HRT was shortened by
2.4 times compared to the phase 3 of culture enrichment and acclimation, HRT 10 and 24 h. At the relative
stable pH, temperature, nutrients, the growth rate of microorganisms is similar [6]. When the water flow rate
increases, dilute the microorganisms, thereby the MLSS value decreased very quickly in the early phase [8].
During the system operation period, from the 8% to the 17" day, the density of microorganisms continuously
and steadily decreased, however the decrease rate was slower than that of the initial period. The MLSS
contents decreased from 4898 to 3741 and from 4003 to 2847 mg/L, respectively in the anaerobic and
aerobic compartments. During the system operation period from the 18™" to the 31° day, the MLSS contents
kept stable ranging 3400-3700 and 2500 - 2700 mg/L in the anaerobic and aerobic compartments. These
values of MLSS found suitable for removing pollutants in the system [9].

The content of microorganisms in both anaerobic and aerobic compartments obtained quite
consistent, partly because they are cultured and well adapted to the real domestic wastewater. On the other
hand, because of activated sludge circulation that was pumped from the USBF to the anoxic compartment
every 2 hours for 15 minutes, thereby supplementing the microorganism deficiency during the treatment
process.

3.3. TSS removal efficiency

The TSS removal efficiency is evaluated according to the operating time of the UASF system shown in
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Figure 5.
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Figure 5 — TSS removal efficiency of USBF system in domestic wastewater treatment

Fig. 5 showed with the input TSS content of 125-158 mg/L, significant decrease of output TSS was found
that remains of 11.3-18.2 mg/L corresponding to the removal efficiency of 87 to 93%. The high TSS removal
efficiency of the USBF system probably due to the adsorption of suspended solids on the biological flocs, also
the SVI in the aerobic compartment of the system are relatively low (Figure 6), therefore suspended solids
were well settled down [10]. In addition, the decomposition of organic compounds by aerobic
microorganisms as well as heterotrophic denitrifying bacteria contributes significantly to the removal of
suspended solids [11].

The obtained results found quite similar to other studies [12] and the TSS values after going through
the system are much lower than that National technical regulation on surface water quality of Vietnam
08/2015 BTNMT.

3.4. Evolution of SVI

One of some import parameters that have to control during wastewater bio-treatment process is SVI.
The SVI can be determined with the 30-minute settle activated sludge (MLSS) test result to come up with a
number (or index) that describes the ability of the sludge to settle and compact (Eq (1)). SVI gives a more
accurate picture of the sludge settling characteristics than settle ability [13, 14].

Where: V3o- Sludge volume in 30 minutes (mL/L)
The results of SVI calculation in the aerobic compartment of the USBF system during the operation of

domestic wastewater treatment are shown in figure 4 below:
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Figure 6 — Variation of SVI values in the aerobic compartment of the USBF system
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The observed SVI showed that during the first 17 operation days, the SVIs were mainly greater than
150 mL/g, which could be explained as due to bulking or the proliferation of filamentous bacteria in aerobic
bioreactors. On the other hands, on day 21, it is observed the SVI of the aerobic bioreactor decreased to 49
mL/g. This value is less than 50 mL/g, indicating that the bio-sludge in the aerobic compartment has good
settling properties (insufficiently concentrated flocs are affected by aeration) [10, 15]. The SVI variation in
USBF system can be biased due to filtration errors and problems with the growth of bacteriophages yarns.

The SVI shows that the sludge separation ability of the USBF system in the domestic wastewater
treatment is very good, which helps to increase the efficiency of TSS removal.

3.5. COD removal efficiency

In the USBF system, the sequence of wastewater moving from the anaerobic compartment to the last
aerobic compartment through USBF has brought relative high treatment efficiency (see Figure 7).

As showed in Figure 7, COD of the input domestic wastewater kept unstable, ranged from 100 to 230
mgO0,/L. At the HRT of 10 h, the COD values of outputs reached about 13-29 mg0O,/L and complianced with
the acceptable standard. Although the input COD values significantly fluctuated, the output COD found quite
stable with very high organic removal rates ranging 82.3-94.3 %. In addition, organic decomposition were
performed in all three anoxic, aerobic and USBF compartments as reported in the study of Boutchich et al
[10]. This is occurred by heterotrophic or carbonate bacteria in the aerobic compartment of USBF system.
These bacteria absorb and thus remove organic compounds from the liquid mixture and use them for
respiration or for the growth of new biomass [16]. However, a special biological process in the aerobic
compartment is capable of breaking down organic compounds into carbon dioxide (CO,), water (H,0) and
other inorganic compounds [16].
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Figure 7 — COD values in outputs and removal efficiency of the USBF system

In the anaerobic and USBF compartments, the removal efficiency of organic compounds is not as good
as in the aerobic compartment [17]. The residual organics (COD in the outlets) can be explained by the
presence of a fraction of non-biodegradable organic matter in the treated wastewater [12].

At the HRT of 10 h for the whole system, the circulating pump of the activated sludge from the USBF
compartment to the anaerobic compartment makes the MLSS content higher than that of the aerobic
compartment, simutaneously the MLSS contents found higher and stable in both anaerobic and aerotic
compartments after 17 day operation (figure 7). Thereby making the organic removal efficiency quite stable
and very high.

3.6. Nutrients (NH4*-N and PO4*-P) removal efficiency

The efficiency removal of NH;*-N and PO,*-P in domestic wastewater by the USBF system is shown in
figure 8.
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The results showed that the UASF system has high efficiency in ammonium treatment, reaching 87.07
to 91.35 %. Output NH4*-N values meet the Vietnamese technical regulation for domestic wastewater.

The removal of NH,s* is mainly through nitrification and denitrification in the anaerobic and aerobic
compartments. During these processes, Nitrosomonas and Nitrobacter bacteria oxidize NH3/NH4* to nitrate
in the aerobic zone. The nitrate is recycled back to the anoxic region and is continuously reduced. The input
organic compounds are considered as electron and energy sources to reduce nitrate to N; molecules [18].
The combination of two anoxic and aerobic compartments in the process of nitrification and denitrate
provides high performance, stability and cost savings for the system [19]. The nitrogen removal efficiency of
the USBF system is affected by various parameters, especially the microbial community of the biomass [18].
During operation system the concentration of MLSS achieved about 3400-3700 and 2500-2700 mg/L in the
anaerobic and aerobic compartments, that creating a seeding effect, thereby enhanced the cotton capture
ability of the nitrate-rich biofilm [20] and increased further strengthen the nitrification process [21]. In
addition, in the USBF compartment, the activated sludge contributes a significant part to the removal of
nitrogen compounds through the denitate process.

The removal of phosphorus compounds in the USBF system is mainly through the uptake pathway and
phosphorus accumulation by organisms [22]. In addition, it depends on the operating conditions, including
the prerequisites for metabolism, such as carbon, glycogen and electron acceptor requirements, organic
load, nutrients and the C:N:P ratio [22, 23].
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As showed in Figure 8, the input PO,*-P ranged from 7.53 to 9.43 mg/L, after treatment, the PO,*-P
concentratiom in output decreased significantly to 1.44 mg/L and kept stable corresponding to the removal
efficiency of over 82.77%. The results of this study found in accordance with the results of other studies [6,
23].

In the USBF system, the microorganism strain Acinetobacter SP. participates in the process of
phosphorinization, the organic compounds present in the wastewater will be converted into phosphorus-
free or phosphorus-containing compounds but then easily decomposed with aerobic microorganisms in the
next process. The ability of facultative anaerobic bacteria Acinetobacter to take phosphorus is greatly
increased when it circulates under different oxygen conditions [24]. In the anaerobic compartment, the
facultative anaerobic bacteria Acinetobacter SP. often accumulate more complex carbon sources, such as
amino acids and proteins, which they store as an unknown substance [25]. Dissolved organic compounds are
fermented in the aerobic and anaerobic compartments, the products that make up the special composition
of microorganisms, making them capable of storing phosphorus. After homogenization, phosphorus will be
discharged from the system in the USBF compartment [22].

Besides the facultative anaerobic bacteria Acinetobacter sp., other organisms such as Pseudomonas
sp., Paracoccus sp. and some Enterobacter sp. also participate in phosphorus accumulation [26, 27]. Some
microorganisms may involve in both accumulate phosphorus and perform the denitrification process under
alternate anaerobic-aerobic conditions [28]. Phosphorus-reducing organisms use nitrate as the sole terminal
electron acceptor instead of oxygen to oxidize PHA under anoxic conditions [29].

The high phosphorus removal efficiency obtained in the USBF system may be because of the stable
MLSS content in the anaerobic and aerobic compartments, the adequate microbial culture even the input
C:N:P ratio is not stable.

4. Conclusions

The application of USBF technology to treat real domestic wastewater taken in the Hoang Quoc Viet
bridge area shows that this technology brings very high treatment efficiency. Although the input and output
pollutants’ content were not stable, the treatment efficiency found very high,. The pollutants removal
efficiency is very high, reached 89.5, 89.4, 89.09 and 87.11% for TSS, COD, % for NHs*-N and PO4*~P,
respectively and meet with National technical regulation on surface water quality of Vietnam. With a
compact size design, USBF technology was found suitable for application to households scale in large urban
areas in Vietnam.

The USBF technology shows application prospects in term of environmental and economic effects,
contributing to reducing the pressure on receiving waste streams of water bodies and surface water
environment.
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Mbinbigkosa Maxpuakeman

TYPKMEHCKMI rocyapCTBEHHbIN APXUTEKTYPHO-CTPOUTENBHBIN UHCTUTYT
AranbieBa AnTbiHgXXeman

TYPKMEHCKMI rocyAapCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN MHCTUTYT
Xanmbipagos CyneiimaH

TYPKMEHCKMI rocyapCTBEHHbIN APXUTEKTYPHO-CTPOUTENBHBIN UHCTUTYT
r. Alwxabag, TypKMeHUCTaH

APXUTEKTYPA BYAYUIErO: TEXHONOIMMM N KOHUENUWUU ANA PASBUTUA TOPOAOB

AHHOTauuA

B ycnoBuaAx ObICTPOro pasBUTUSA FOPOLOB M U3MEHSAILWMNXCA NoTpebHoCcTen obLecTBa, apXUTeKTypa
byaywero urpaeT K4YeBYH POJib B CO34aHUN YCTOMYMBDLIX U KOMMOPTHBIX TOPOACKUX cped. Llenb aaHHoi
CTaTbW - PAaCCMOTPETb TEXHOJIOTMU U KOHUENUUM, KOTOpble MOryT cnocobcTBoBaTb Pa3BUTMIO FOPOAOB U
dbopMmnpoBaHUIO apxmUTEKTYpbl Byaywero. MeTogonorua nccnegoBaHusa OCHOBaHa Ha 0630pe aKTyasbHOM
IUTepaTypbl U aHaNU3e MHHOBALMOHHBIX MPOEKTOB B 06/1aCTU apXUTEKTYPbl U TOPOACKOro MIaHUPOBaHMA.
Pe3ynbTaTbhl McCnegoBaHMA MOKa3blBAKOT, YTO TEXHOJIOTMK, TaKME KaK "yMmHble" cucTembl, 3KONOrMyeckmne
noaxoAbl U KOHUEMNUUM YCTOMUYMBOTO Pa3BUTUA, UrPalOT BaXKHYO Poib B GOPMUPOBAHUU apXUTEKTYpPbI
byayuero.

KnioueBble cnoBa
apxuTeKTypa byayluero, ropoackoe pasBUTUE, TEXHOJIOTUM, YCTOMYMBOCTb, UHHOBALUM.
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ARCHITECTURE OF THE FUTURE: TECHNOLOGIES AND CONCEPTS FOR URBAN DEVELOPMENT

Abstract
In the context of rapid urban development and changing needs of society, the architecture of the
future plays a key role in creating sustainable and comfortable urban environments. The purpose of this
article is to consider technologies and concepts that can contribute to the development of cities and the
formation of the architecture of the future. The research methodology is based on a review of current
literature and an analysis of innovative projects in the field of architecture and urban planning. The results
of the study show that technologies such as smart systems, environmental approaches and sustainable
development concepts play an important role in shaping the architecture of the future.
Keywords
architecture of the future, urban development, technology, sustainability, innovation.

BeeaeHue
ApxuTekTypa byayliero npeactaBnsieT coboill CUHTE3 TEXHONOrMM, YCTOMUYMBOCTM UM WHHOBaLWUW,
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HanpaB/IEHHbIX HA CO34aHWe ropoACKOM cpeabl, KOTOpas oTBeYaeT NoTPebHOCTAM 0bLWEecTBa U yYnTbIBAET
BbI30Bbl COBPEMEHHOCTU. B AaHHOM cTaTbe ByAeT pacCMOTPEHA POb TEXHOIOMMI U KOHL,ENUMI B Pa3BUTUM
ropogos 1 GoOpMMPOBAHUM aPXMTEKTYPbI ByayLuero.

0630p nnTepatypsbl

B xoae 0630pa antepaTypbl 661N U3YyYeHbl HayYHble UCCNe0BaHNA, NYOAMKALUMKN U MHHOBALMOHHbIE
MPOEKTbI, CBA3aHHbIE C APXMUTEKTYpPOMN Byaywero u passuTMEM FOpPOLOB. bbliv paccMOTpeHbl KatoueBble
TEXHOJIOTUU, TaKue KaK "ymHble" cuctembl, MHTepHeT Bewen (loT), ucKyccTBeHHbI WHTennekT (UMN) u
3KONOrNYECKMe Noaxoapl, BKAOYAA YCTOMYMBOE FOPOACKOE NNAHUPOBAHUE U SHEPTOIPPEKTUBHOCTD.

OcHoBHas yacTb

TexHo0rMmM gia passuTMA ropoaos byayuiero:

a) "YMHble" ropoga: BHeApeHNE NHPOPMALLMOHHbBIX U KOMMYHUKALMOHHbIX TEXHO/IOTMI B yNpaBieHUn
ropoAckon MHGPACTPYKTYPOI, SHEPTETUKOM M TPAHCMOPTOM, C LIe/1bto NOBbIWeHUA KomdopTa, besonacHocTH
1 30 PEKTUBHOCTM rOPOACKOM cpeapbl.

6) uHTepHeT Bewwel (10T): B3aMMOCBA3b YCTPOMCTB, CEHCOPOB M CUCTEM, KOTOPasA No3BoAAEeT cobupaTb
M obpabaTtbiBaTb AaHHble AAA ONTUMM3aAUMK PaboTbl FOPOACKMX CUCTEM W MpeaocTaBieHua yaobcts
ropoKaHam.

B) WCKYCCTBEHHbIA WHTennekT (MWU): npumeHeHMe anroputmoB MALIMHHOTO OOy4YeHWMAa M aHaniu3a
OaHHbIX ANA aBTOMaTM3auMyM U ONTUMU3ALMKN TOPOACKOM MHPPACTPYKTYPbI, YNPaBAeHMsA TPAHCMOPTOM M
obecneueHuns 6esonacHoCTH.

KoHuenumu ans GopmmMpoBaHUS apXUTEKTYpPbl ByayLwiero:

a) ycToluMBOE TOPOACKOE TMJIaHUMPOBAHME: BK/OYAET  WCMO/Ib30BAHWE  3IKOJIOTUYECKUX MU
3HeprosadpPeKTMBHbLIX NOAXOA0B NPU pa3paboTKe ropoAcKon MHPPACTPYKTYPbl U CTPOUTENLCTBE 34aHUM, a
TaK)Ke y4eT noTpebHoCTel 06LLeCcTBa U MECTHOM Ky/bTypbl.

6) MHHOBaLMOHHbIe GOPMbI U MaTepuabl: pa3paboTKa HOBbIX aPXMTEKTYPHbIX GOPM M UCNONb30BaHME
WHHOBALMOHHbIX MaTepPMaoB, TaKUX KaK YMHble cTekna, buodacaabl u 3D-neyaTb, CNOCOBCTBYIOT CO34aHMIO
COBPEMEHHbIX U GYHKLUMOHANBbHbIX 303aHUIA.

B) ruMbKaa apxuTekTypa: pa3paboTKa apXMTEKTYPHbIX KOHLEMUMA, KOTOopble  Yy4MTbIBalOT
U3MeHsoWmnecs NoTpebHOCTU M NPeaocTaBAAOT BO3MOXKHOCTb agantauuMM U moauvduKkauMu 34aHUA B
COOTBETCTBUM C HOBbIMM TPpeHOBAHUAMMU.

BbiBOAbBI U AaNnbHeNLWNe NepcneKkTUBbI UccneaoBaHma

ApxutekTypa byayliero npeactaBaseT coboil KOMMNNEKCHbIM NOAX04, O6beANHAOWMNIN TEXHOIOINM,
YCTOMUYMBOCTb U MHHOBALMU. TEXHOIOTUM, TaKMe KaK "yMHble" cuctemsl, 10T 1 NN, UrpatoT KAtoyeByto posb B
CO34aHWUU UHTENNEKTYaNlbHbIX U 3PPEKTUBHBIX FOPOACKMX cpes. KoHuenumu ycToMuMBOro roponacKkoro
NAaHWMPOBAHMA U MUCMOJIb30BaHWE WHHOBAUMOHHbLIX GOPM M MATepManoB CNOCOBCTBYIOT CO34aHUIO
COBPEMEHHbIX U YA06HbIX MPOCTPAHCTB. JanbHelwne nepcnekTUBbl UCCAEA0BAHMA BKAKOYALOT pa3paboTKy
HOBbIX TEXHO/IOTUIA, KOHLLENLMIA 1 METOA0B NPOEKTUPOBAHMA, KOTOpble ByayT cnocob6CTBOBaTL YCTOMUYMBOMY
1 MHHOBALMOHHOMY Pa3BUTMIO TOPOAOB.

CNMCOK UCNONb30BaHHOI INTepaTypbl:
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15(2), 45-60.

2. bpayH, M. un [OxekcoH, P. (2019). "MHHOBaUMOHHble NoAXOAbl B TFOPOACKOM MNAAaHMPOBAHUN W
apxuTeKkType". MexayHapoaHblii KypHan YcToumnsoe Mopoackoe PassuTue, 7(4), 112-129.
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COBPEMEHHbIE TEHAEHLU WU B APXUTEKTYPE: UHHOBALIUA U BbI3OBbLI

AHHOTauuA

CoBpeMeHHas apXUTeKTypa CTaNKMBAETCA C MOCTOSHHbIMW BbI30BaMW U MHHOBAUMAMMU. Llenb faaHHOM
CTaTbW - PaCCMOTPETb COBPEMEHHbIE TEHAEHLMWN B aPXUTEKTYpe, aHaIM3MPOBaTb NHHOBALMOHHbIE NOAXOAbI
M uccnegoBaTb BbI30Bbl, C KOTOPbIMW CTA/IKMBAKOTCA apXUTEKTOPbl W AusaliHepbl. MeTtogonorua
nccaefoBaHUA OCHOBaHa Ha 0630pe aKTyaibHOM IMTepaTypbl M aHAU3e COBPEMEHHbIX MPOEKTOB B 061acTH
aApPXUTEKTYpbl. Pe3ynbTaTbl McCnefoBaHWS MOKa3bliBalOT, YTO COBPEMEHHas apxXMTeKTypa npeTepneBaeT
3HauYMTeNIbHblE WM3MEHEHMA NoJA BO3AENCTBMEM HOBbIX TEXHOMOTMIN, 3KONOTMYECKMX TpeboBaHMI U
n3meHsALwmxca notpebHocTelt obuwecTaa.

KnioueBble cnoBa
COBPEMEHHAnA apXMTEKTypa, TEHAEHUMM, NHHOBALMWN, BbI30BbI, AM3aMH.
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MODERN TRENDS IN ARCHITECTURE: INNOVATIONS AND CHALLENGES

Abstract
Modern architecture faces constant challenges and innovations. The purpose of this article is to
examine current trends in architecture, analyze innovative approaches and explore the challenges faced by
architects and designers. The research methodology is based on a review of current literature and an analysis
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of modern projects in the field of architecture. The results of the study show that modern architecture is
undergoing significant changes under the influence of new technologies, environmental requirements and
changing needs of society.
Keywords
modern architecture, trends, innovations, challenges, design.

BeepeHue

CoBpeMeHHas apXUTEKTypa ABNAETCA OAHOMN U3 CaMbIX AMHAMMUYHbIX M 3BONOLMOHUPYOLWKUX obnacten
B chepe cTpouTenbcTa u ansanHa. C pasBUTUEM TEXHONOTMN, U3SMEHEHMEM COLMAMBHbBIX U 3KOAOMMYECKUX
TpeboBaHMN, apXMTEKTypa BbIHY)KAEHa aAanTUPOBATbCA W NpeTeprneBaTb 3HAYUTE/bHble M3MeHeHus. B
OAHHOM cTaTbe OyAyT PacCMOTPEHbl COBPEMEHHbIE TEeHAEHLMWU B apXUTEKTYpe, MHHOBaLMMK, KOTopble
dopmupytoT byayliee 3TOM OTPACAM, @ TaKKe BbI30Bbl, C KOTOPbIMW CTA/IKMBAOTCA apXMTEKTOPbI M
Au3aliHepbl B COBPEMEHHOM MUPE.

0630p nuTEpaTypbI

B xoge o63opa nuTepaTtypbl OblIM U3yYeHbl Hay4dHble MCCNAeAOBaHUA, NMyBAMKAUMKM U NPOEKTbI,
CBA3aHHbIE C COBPEMEHHbIMU TEHAEHUMAMM B apXMTEKTYype. BbiNn paccmMoTpeHbl KatoyeBble HanpasBaeHus
Pa3BUTUA apPXUTEKTYPbI, BKIOYAA 3KONOTMMYECKM YCTOMUYMBbLIE MOAXOAbl, WHTErpauuto TEXHONOTUIA, yyeT
notpebHoctei obwWecTBAa M W3MEHSIOWENCA TOpPoACKON cpeapbl. Takxe Oblv NPoaHaIN3UPOBaHbI
MHHOBALMOHHbIE NMPOEKTbI, AEMOHCTPUPYIOLLME HOBbIE NOAXOAbl U NAEWN B COBPEMEHHOMN apXUTEKTYpPE.

OcHOBHas 4acTb

CoBpeMeHHble TEHAEHUNN B apXUTEKTYpE:

a) dKosorMyecKkas yCTOMYMBOCTb U 3HEPTro3pPEKTUBHOCTb: COBPEMEHHbIE apXUTEKTOPbLI BCce bonblue
CTPEMATCA K CO3aHMUI0 3e1eHbIX U 3HEPro3PPEKTUBHbIX 34aHUIA, UCNONb3YA MHHOBALMOHHbIE TEXHO/IOTUMU U
MaTepuasnbl ANA CHUMKEHMSA HETAaTUBHOTO BAUSHMA Ha OKPY»KaloLyto cpeay.

6) WHTerpaums TexHONOrMin: C PasBUTUEM UMPPOBLIX TEXHONOTMMN U UHTepHeTa Bewei (loT),
apPXUTEKTypa CTaHOBUTCA Bce 6osiee CBA3AHHOM W YMHOW. VHTeNNeKTyanbHble CUCTEMbl ynpaBaeHus,
aBTOMaTM3aUMA U AaTYNKKM MOMOTatoT Co34aBaTb 6osee KompopTHbie U Be3onacHble NPOCTPaHCTBa.

B) MBKOCTb M adanTMBHOCTb: B YC/NOBUAX ObICTPO MeHsALWMXcA noTpebHocTelt obuwecTsa,
APXUTEKTOPbI CTPeMATcA co3aaBaTb rMBKME W adanTMBHblE 34aHWUA, KOTOPble MOTYT M3MEHATbCA M
npucnocabnmBaTbcaA K PpasnyHbIM GYHKLUMOHANbHBIM U MPOCTPAHCTBEHHBIM NOTPEBHOCTAM.

MHHOBaUMK 1 BbI3OBbI B COBPEMEHHOI apXUTEKTYpE:

a) HoBble maTepumanbl U KOHCTPYKLUMKU: pa3paboTKa HOBbIX MaTepUasnoB M TEXHOJIOMMA, TaKUX KaK
b6uodacagpbl, 3D-neyaTb U MHHOBALMOHHbIE CTPOUTE/IbHBIE CUCTEMbI, MPEAOCTaBAAIT aPXMTEKTOPAM HOBble
BO3MOXHOCTU 419 peanmnsaLmm CMebiX U OPUTMHAJIbHBIX MPOEKTOB.

6) ycToiiuMmBoe ropoAcKkoe NNAaHUPOBAHUE: C YBeNUYEHUEeM HacefieHMA ropoAoB WU YCUNEHUEM
3KOJIOrMYeckux npobaem, apxMTEKTOPbI CTa/IKMBAOTCS C BbI3OBOM CO343HUS YCTOMUYMBOM rOPOACKON cpeabl,
BKAtoYawoLlwel 3PpdeKTUBHOE MCMO/Ib30BaHWE MNPOCTPAHCTBA, Pa3BuTME OOLECTBEHHOro TpaHcnopTa M
co34aHne KOMPOPTHbIX *KUJbIX N 0BLLECTBEHHbIX 30H.

BbiBOAbI U AaNibHENLLME NEPCNEKTUBbI UCCIeA0BaHNA

CoBpemMeHHas apxuMTeKTypa HaxoAMTCA B MOCTOAHHOM COCTOAHUM M3MEHEHWN W PasBUTUA NOL
BO3/EMCTBMEM HOBbIX TEXHOJIOMMI, BbI3OBOB M NOTpebHocTel obulecTsa. MHHOBaLMOHHbIE NOAXOAbI U UAEN
BHOCAT 3HAaUUTENbHbIN BKNa/, B Pa3BUTME apPXUTEKTYPbl U CTPOUTENLCTBA. BarKHO NpoaonXKaTb UcceoBaHNS
B 06/1aCTU COBpEeMEHHbIX TeHAEHLUMN, pa3pabaTbiBaTb HOBble MOAXOAbl K AM3aMHY U MPOEKTUPOBAHMIO
3/1aHU1I, a TaK}Ke paccMaTpmnBaTh BAUSHUE apXUTEKTYPbl Ha OKPYXKatoLLyo cpeay un obulectso. [anbHelwune
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nepcnekTunsBbl NCCaenoBaHUA BKAKOYAOT pa3pa60TKy MHHOBALUMOHHbLIX METOA0B N NOAX0A0B B apPXUTEKTYPE,
a[anTMPOBaHHbIX K U3MEHAILMMCA NOTPebHOCTAM M Bbi30BaM. TaKyKe BaxKHO obecneumBaTtb ycTonymMBoe
pa3BUTUE TOPOAOB M OOLWECTBA Yepes apXUTEKTYpHOe MIaHUPOBaAHWME UM co3daHue YAOOHbIX W
3HeproadPeKTUBHbIX MPOCTPAHCTB.

CnMCOK UCNONb30BaHHOM UTepaTypbl:
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MUCTOPUYECKUE BJIUAHNA U COBPEMEHHDIE NMEPCMEKTUBDI: 3BO/TIOLLMA APXUTEKTYPbI

AHHOTauuA

NcTopuryeckme BANAHUA HA apXUTEKTYPY ABAAOTCA GyHAAMEHTOM A1 COBPEMEHHOIO Pa3BUTMA 3TOM
avcumnaviel.  Llenb  gaHHOM  cTaTbM -  PAcCMOTPETb  UCTOPUYECKME BAUSIHUA Ha  apXUTEKTYpY,
NPOaHannU3MpPoBaTb UX 3BOJIOLMIO U PACCMOTPETb COBPEMEHHbIE MEePCneKTUBbl Pa3BUTMA 3ToM obnacTu.
MeTogonorus mccaeaoBaHUA OCHOBaHa Ha 0630pe aKTyasibHOM NUTepaTypbl U aHanu3e UCTOPUYECKMX U
COBPEMEHHbIX MPUMEPOB aAPXUTEKTYPbl. Pe3ynbTaTbl MUcCCAeA0BaHUA MOKA3bIBAOT, 4YTO WUCTOPUYECKME
B/IMAHMA OKa3blBAlOT CYLLECTBEHHOE BAUSIHME HAa POPMMPOBAHME COBPEMEHHOM apXMTEKTYpPbl, a TaKXKe
onpeaenstoT ee byaywime HanpasAeHUA Pa3BUTHUA.

KnioueBble cnosa
NCTOPUYECKUE BANAHUA, 3BOIOLMA apXUTEKTYPbI, COBPEMEHHbIE NEPCMNEKTUBLI, Pa3BUTHE, AN3ANH.
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HISTORICAL INFLUENCES AND MODERN PERSPECTIVES: EVOLUTION OF ARCHITECTURE

Abstract
Historical influences on architecture are the foundation for the modern development of this discipline.
The purpose of this article is to consider historical influences on architecture, analyze their evolution and
consider the current prospects for the development of this area. The research methodology is based on a
review of current literature and an analysis of historical and modern examples of architecture. The results of
the study show that historical influences have a significant impact on the formation of modern architecture,
as well as determine its future development directions.
Keywords
historical influences, evolution of architecture, modern perspectives, development, design.

BeepeHue

UcTopryeckue BANSHUA ABNAIOTCA Ba*KHOW COCTaBAAOLWEN B 3BOIIOLUMM apXMTEKTYPbI. Yepes MHOro
BEKOB apXMUTEKTypa noABepranacb BAMAHUIO Pa3/IMYHbBIX KYAbTyp, 3NOX M CTUAEN, 4YTO MpPUBENO K
pa3sHoobpasunio apXUTEKTYPHbIX GOpPM M TexHUK. B pdaHHOW cTaTbe OyAeT paccMoTpeHa 3BooLMA
APXUTEKTYPbI NOA BANSHUEM UCTOPUYECKUX PAKTOPOB, a TaKKe PacCMOTPEHbI COBPEMEHHbIE NEePCNEKTUBDI
pa3BUTUA 3TOM obnacTu.

0630p nuTepaTypbl

B xone o630pa nntepaTypbl ObinM M3yYeHbl HayyHble UCCAeAOoBaHUA, NYBANKALMKN U UCTOPUYECKME
WMCTOYHWUKM, CBA3AHHbIE C UCTOPUYECKMMM BAUAHUAMM HA apXMUTEKTYpPY. bblan npoaHannsmMpoBaHbl KAtoYeBble
nepuoabl U CTUAN B UCTOPUN apXMTEKTYPbI, @ TaKKe PaCCMOTPEHbl COBPEMEHHbIE NMPUMEPDLI APXUTEKTYPbI,
KOTOpPbIE COXPAHAIOT M NPOAOKAKT TPAAULMM U UAEN NPOLUOTO.

OcHOBHas 4acTb

UcTopuryeckme BANAHNA Ha apXUTEKTYpPY:

a) Knaccuyeckaa apxuTektypa [pesHelt peuun uM Puma: mpgeanbl NpPonopuuii, rapmoHuMn u
CUMMETPUM, KOTOPbIE BbININ 3a/10XKEHbI B aPXUTEKTYPE APEBHUX LIMBUIM3ALMUIA, OKa3ann BAUAHMUE Ha MHOTME
CTWUAM M HAaNpaB/IEHMA BNOCNEACTBUN.

6) roTMKa: BepTUKaIbHOCTb, CBOAYATbIE aPKWN U BUTPAXKU, XapaKTepHbIe ANA FOTUYECKON apXUTEKTYPbI,
NPOAEMOHCTPUPOBAIN HOBbIE TEXHUYECKNE BO3MOXKHOCTM U 3CTETUYECKME NPUHLMMbI.

B) peHeccaHc 1 6apoKKo: B 3Noxy Bo3porkaeHUsA 1 6apoKKOo apxMTeKTypa CTana BblpaXKeHUem Bennyms
M 6oraTcTBa, a TakKe UAeanoB rapMoHMM U NPONOPLMUNA.

r) MoAepHU3IM M NOCTMOAEPHM3M: COBPEMEHHbIE CTUAN apPXUTEKTYPbl, TaKME KaK MOAEPHU3IM U
NOCTMOZEPHM3M, NPUBHECAN HOBble GOPMbI, MaTepuanbl U KOHCTPYKLMMU, a TaKKe NoAYepKHYAM
MHAMBUAYANbHOCTb M SKCNPECCUBHOCTb B apXUTEKTYpPE.

9BOIOUMA aPXUTEKTYPbI U COBPEMEHHbIE NEPCMNEKTUBDI:

a) yCTOMYNBAs apXUTEKTYPaA: COBPEMEHHbIE TEHAEHLUMM BKIOYAIOT YCTOMUYMBYIO apXUTEKTYPY, KOTOpas
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yaenaet ocoboe BHUMaHME 3KONOTMYECKMM acnekTam 1 3HeproapPeKTMBHOCTM 34aHUA.

6) TEexHONOrMyeckMe WHHOBALMWU: pPaA3BUTME HOBbLIX TEXHOJIOMMIM, TaKUX KaK KoMMblOTEPHOE
mogenuposaHue, 3D-neyaTb W BUPTyanbHaA pPeasibHOCTb, OTKPbIBAOT HOBblE BO3MOMHOCTU ANS
APXUTEKTYPHOTO AM3aNHA U KOHCTPYKLMW.

B) B3aMMOAEWNCTBME C OKpY)KaloWwen cpenoii: COBPEMEHHble apXMTEKTOPbl CTPEMATCA cOo34aBaTb
3[1aHM1A, KOTOPble TapPMOHMYHO BMMCbIBAIOTCA B OKPYXKAOWY cpeay U y4yuTbiBAtOT MECTHbIA KOHTEKCT U
KYAbTYpPY.

BbiBOAbI U AaNbHENLIME NEPCNEKTUBbI UCCIeA0BaHUSA:

NcTopryeckue BAMAHMA OKasblBAlOT 3HAYUTENIbHOE B/IMAHME Ha COBPEMEHHYIO apXMTEKTYpYy MU
npeacTaBnAaoT coboit UeHHbIM UCTOYHMK BAOXHOBEHWA AN apPXUTEKTOPOB M An3anHepoB. NoHMmaHue
3BOJIIOUMU apPXUTEKTYPbl U BAUAHUSA UCTOPUYECKUX GAaKTOPOB NO3BONSET CO34aBaTb cbanaHCMPOBAHHbIE U
3HAYMMble apXMTEKTYPHbIE NPoeKTbl. JanbHeNWwme nepcneKkTMBbl MCCAeA0BaHUA BKAOYAIOT 6onee rnyboKkui
a NOHMMaHMEe UCTOPUYECKUX BIUAHUIA HA apXUTEKTYPY, @ TaKKe U3y4yeHMe HOBbIX TEHAEHUMI U NepCneKkTuB
B AaHHOW obnactn. HeobxoamMmo uccnenoBaTb B3aMMOAENCTBME apXUTEKTYPbI C OKpYKatlowen cpenon,
Pa3BUTUE 3SKOJIOTMYECKM YCTOMYMBBLIX MOAXOA0B W MPUMEHEHME HOBbIX TEXHONOTUIA B APXUTEKTYPHOM
NPOEeKTUPOBaHUU. TakKe BaXKHO 06pPaTUTb BHUMaHME Ha COLMOKYAbTYPHbIE acneKTbl, KOTOpble BAUAIOT Ha
$bOopMMpPOBaHME apXMTEKTYPHbIX PELLUEHMI U CO3A4aHUE NPOCTPAHCTB, OTBEYAIOLWMX NOTpebHOCTAM 0bLLecTBa.
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