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Physical and mathematical sciences
Du3uKO-MaTeMATHYeCKUE HAYKH

YK 539.120
DOU3UKA NCKPUBJEHHOI'O ITIPOCTPAHCTBA. |

E.IN. IIBeTKOB, KaHTUIAT PU3UKO-MATEMAaTHICCKIX HAYK
(Ceprues Ilocan), Poccust

Annomayus. I[loxaszana ponv KOIIANCA TUHEUHO20 NPOCPAHCIBA HA Chepy 6 Npoyeccax 803HUKHOBEHUsL U
asomoyuu  cuneyisprocmu.  IIpednodicen  J0Kyc —uemulpexmMepHo20 NpOCHMPAHCMEd, COCOUHAIOWUL 6AKYYM  C
mamepuanoHelm mupom. Onpederen macuimabd NpOCMpPAHCMEd, HA KOMOPOM KEAHMYEMmcsi 8aKYyM, (opmupyemcs
NPOCMPANCMBE0-6peMs, NOISPHOCMb nojel, a wacmuyvl fAnea-Munnca nonyuarom maccy. Ilpusedenvl mexanusmul
aopoHuzayULU, CUHmMesUpyIouue GUHeUmMpoH, CMAOUIUIUPYIOWUTL KEAPKOSYIO MAMEPUIO AMOMOM 8000PO0d.

Knioueevie cnosa: npocmpancmeo, epems, 8aKyym, KapK, KGAPKOBAs Mamepusi, U30CHUH, CHUH, SPABUMAYUs],
KOHGQatiHMeHm, a0pOHU3AYUSL.

Beenenue. B 2012, nanpumep, rony jiaypeat Hobenesckoit npemun C. Baiin6epr nucan: «B macce yacTuipt
Xwurrca, KOTOPYIO TeNepb Mbl BCE-TaKH HaOII0/1aeM, €CTh HEUTO HENOHATHOE. Yale BCero 5To Ha3hIBAaIOT MPOOIEMOM
nepapxun. Ilockonbky HMMEHHO Macca YacTHIbI XHITCa 3aJaeT BEJIMYMHY MacC BCEX OCTalbHBIX H3BECTHBIX
JIEMEHTAPHBIX YACTHIl, MOXHO NPEANOJOXHUTh, YTO OHA JODKHA OBITh aHAJIOTWYHA IPYroil Macce, Hrparomei
(GyHIaMEHTaNbHYI0 poOJb B (HM3MKE, TaK Ha3bIBAEMON IUIAHKOBCKOH Macce, KOTOpas NPEICTaBIIeT COOOH
(yHIaMEHTaNbHYIO CIMHMIy Macchl B Teopuu rpaBuranuu. Ho miaHkoBckas Macca npumepHo B 100 ThIcSd
TPWIJIMOHOB pa3 Oolblle Macchl yacTHIbl Xurrca. CienoBaresbHO, Mepel HaMH OISITh BCTAET BONPOC: XOTS YacTHIA
Xwurrca Tak MacCHBHa, 4TO JUIA €€ OOHapy>KeHHUs MOTpeOoBajcsd TUTAaHTCKUI KoJutaiinep, modeMy ee Macca HacTONBKO
mana?» [3].

IMockonbky cMbicna Bormromtero (10*7) paspbiBa B BEIMUYMHE Macchl OJHOW M TOM K€ YacTUIBI HE OBUIO
MIOHSTO, CTAIN MCKaTh HOBYIO (DM3HMKY B CHMMETPHSAX, MOJIAX M YacTHLax BHE rpaHun CtanmapTHoi Monenn. OqHAKoO
«HET TIOKa HUKaKMX — HUKakux! — yka3aHMH Ha 3Ty HOBYIO (pu3nKy, Ha KOTOpYIO MBI Bce Haneemcs... M Oymem
IBITAThCSE HAUTH oTIM4KsA oT CTaHAapTHOI Mozenu Be3Je, I'/ie TOIBKO 3TO MOXKHO caenaTh. [lo cCMX Mmop HUYero 3Toro
HeT, n CraHmapTHas Mojenb npekpacHo pabortaer» [1]. Cerogus B Hayke Kpusuc. OTo oueBHAHO. lloBTOpHIach
CUTYyaIls BEKOBOW JaBHOCTH, HO B OTJIMUME OT NMPEKHET0 KpU3Kca HayKa He BeIpaboTana ele NpopsIBHON UAEH, XOTSA U
nuMmeeT BcE I 3Toro HeoOxoauMoe. B 1aHHOM cTaThe MBI M MOMBITaeMCS MTPEUIOKUTH TAKYIO HICTO.

I'naBHas yacTb. [I0CKOIBKY SHEPIHsS IPOCTPAHCTBA-BPEMEHH 3aBUCHT OT KPUBHU3HBI IPOCTPAHCTBA, B CPEIE,
obnajaromeil BA3KOCTbIO, B TEUCHHE KBaHTA BpeMeHH t,= 5 ¥ 107**c mpm mamoil ckopocTH pacmpocTpaHeHHs
BO3MYIIIEHHUS] BO3HMKAIOT KBaHTOBblE (uykryamuu. Onnako npu ckopoctH V; = 10° cm/c suHeliHas MeTpuka
KoIIancupyer 3a t,, camosamblkasch Ha cdepy, ¥ (GOpMHMpPYeT KBaHT IpocTpaHcTBa l, = 5 %107 %cm [4],
3apOJIBIILEBYI0 CHHTYJISPHOCTD, CIIOCOOHYIO 3BOJIIOIIMOHUPOBATH, PACIIUPAACH ¢ yckopenueM. Ilpu ckopoctu Vi, = 4.14
% 10* cm/c 3a t, cuHrymspHOCTB gocTuraet macmraba [ = 2.07 % 107 cM, cmoco6HOro reHepUpoOBATh YACTHIBI
[POCTPAHCTBA HEMTPUHO V U aHTHHEHTPUHO V ¥ IIOPLUK SHEPTUH BAKyyMa.

IMocTynmupyem cymiecTBOBaHME B BaKyyMe BCTPEUHBIX HE B3aUMOJCHCTBYIOIIMX JpPYr C JpyroMm
NOTEHIMATBHBIX MoJIeH ¢ BekTopamyu uzoctmHoB TP u T~ Tlonsm ¢ opueHTanueil HU3-BepX, JIEBOE-TIPABOE, Ha3a/l-
BIiEpel IPUCBOMM M30cTMH TE, a BeTpeuHbIM nonam u3ocnud T, BekTopa poTalMOHHBIX A€HCTBHiT MPOCTpaHCTBA-
BPEMEHH, 3aBHCAIINX OT KPHBH3HBI, 0003HAYNM CTPENKOH BIOpaBo s monei ¢ T u cTpenkoii Bieso mns momeit ¢ TL.
BCro COBOKYITHOCTb THX HAlpaBlieHHil Oy ieM cuuTaTh ciHOBOM mapoit: (s T) u anTucuHoBOi mapoit (mms T~1).
Kak BkTt09aeTcss CHHXpOHHOE B3aMMOJICHCTBHE TTOJIEH APYT C APYyrom?

Ha macmrabax kiraccnaeckoro onvcanns BeeneHHON BCTpEYHbIE OIS COKPAIAOT APYT APYyTa, Aeast BAKYyM
CTATUYHBIM M CKAJSPHBIM C H30TPOIHON IUIOTHOCTBIO DHEPIHH TOXIECTBCHHOW TIPaBUTALMOHHOW IOCTOSHHON (.
OIHAaKO pacIIMpeHHe CHHIYISIPHOCTH B Te4eHHe f, CO CBETOBOM CKOPOCTHIO (£) HPHBOAUT K KOJUIANICY METPUKH
JIMHEHHOTO POCTPAHCTBA U KaYeCTBEHHOMY U3MEHEHHIO (DM3HMKH TporieccoB B HeM. [Tonbeknit matemaTnk T. Kanyna B
1919 1. cooOmmi1, 4TO MPH KPUTHIECKOM HM3rHOE MPOCTPAHCTBO JODKHO CaMO3aMbIKAaThCs Ha cepy, KBAaHTYIOUIYIO
IIPOCTPAHCTBO M CO3JAIOLIYI0 YETBEPTYIO KoopauHaty ero merpuku. Ilozguee ¢umsmk O.Kneitn nmokasan, 4Tto Takas
chepa nomkHa 00NanaTh IUIAHKOBCKUMH XapaKTePUCTHKaMH. Tak BOT, DBOJIIOIMSA CHHIYJSIPHOCTH CO CBETOBOM

© LIsetxos E.I1. / Tsvetkov E.P., 2024
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CKOPOCTBIO M (hOpMHPYET 3a £, JTOKYC SHEPrHH BaKyyMma, 3aKiroueHHo# B chepy Kamyusi-Kneiina na macmrabe [, =

1.5 % 107*Fcm [4]. Ha obomouxe 10Kyca BA3KOCTh BAKyyMa CO3JAeT MOBEPXHOCTHOE HATSKEHME, CIIOCOOHOE
OCTaHOBHTH PACIIMPEHHE CHUHTYJIIPHOCTH W KYIHMPOBAaTh SHEPTUIO Bakyyma B Heil koH¢aiHMeHTOM. Ha macmrabax
MeHpmmX [y, B Bakyyme osBomonuu Her. OHa HauMHaeTcs Ha l, M 3aBepuIaeTcss Ha [y JIOKYCOM, I€HEpPaTopoM
MIPOCTPaHCTBa-BpEMEHH. BpeMs — Moa, 3KBHBAJICHT a0CONIOTHOTO, MOTEHIHAIBHOTO, BKJIIOYEHHOTO B 3BOJIOIHIO
mpocTtparcTBa. CKOPOCTh PEATU3YIOMIETO HBOJIONUIO NeHCTBHA ecTh KOd(Q(GUIMEHT ToXKaecTBa aOCOIIOTHOTO
MPOCTpaHCTBa ¢ peambHeM: | = V' x &,

OnHako KynHpOBaHHAs JIOKYCOM SHEPTHs HE TIOTEPSET CBSI3U C OCTAJIbHBIM BaKyyMOM, ITOCKOJIBKY IBOJFOLIUS
3apOJBIIICBOI CHHTYIISIPHOCTH Pa3opBET CIIMH M M30CIUH B CIIMHOBBIX mapax W co3facT Ha chepe Kamymsi-Kueiina
obonoueunsie cuBryasspHOcTH ¢ T'm T~ Tak Ha 06OJOYKE JIOKyCa BO3HHUKHET MPOCTPAHCTBEHHO-BPEMEHHAS

OTHOCHTENFHOCTh JHEPreTHYECKUX MOJNeH BaKyymMa, O KOTOPBIX Mbl MNucanu Belme. CHHIYIAPHOCTH, KaK YK€
TOBOPHIIOCH, TEHEPHPYIOT HEWTPHHO M TOPIMH PHEPIHM BaKyyMa, 3aXBaTblBas KOTOpPbIE HEHTPHHO IpeoOpasyeT B
KBapKH, 0OOMEHMBASICh C MTOPINEH YHEPTHH, HOCAIIEH BEKTOP BPEMEHH, TapaMETPaMHU:

(111 + E:Ir_") — (v =+l 4 &:1)
('|_.ll+ EJ—.I—TS)_)(.U—.IJ._ EJ_"'L_TS).

W3 pa3mepHbIX co00pakeHU HE CIIOKHO ONPEICINTh IUIOTHOCTh TPABUTAMOHHON 3HEpruu B Jokyce o = (G
® t2y =6 x 109 r/cM®, a TaKKe BENHUMHY OTPHIATENHHOTO (TPABUTALMOHHOIO) IABICHHS BAKYyMa, M 3HAUCHIE

_ - 2 2
NIOBEPXHOCTHOTO HATsKeHHUsi 06onouku jokyca Fr = vy % 51 % 7% = 3 » 10* r/cm®. He Tonbko MaciuTad, HO

o 4 7 _ 4 3
Macca JIOKyca IeHCTBHTENbHO IIanKkoBckue M = - moly = 2.(2) % 10 % r. BeauuuHa Macchl KBapKa M = m(vy X ty)

# 0=2.(2) ® 107, ero sHeprus == 0.2 spr = 1.25 = 10**5v. Macca 060109KH KBapKOB, HEWTPUHO, My = MMy X Vi
# ¢7%2=0.42678 % 107 r, a sHeprus HelTpuHO: £,= 8.484102 % 10~ spr = 0.530256 5V (1m0 mauHbM [2] &, = 1.1
3V). KoHpaiiHMeHT 000J04KM JIOKyca He ToJbko cosfgaeT Ha cepe Kamynpi-Kieitna miankoBckuii 6030H, HO U
OTpaHHUYMBaeT (KaauOpyeT) S3HEPTUi0 B CUHTYIIAPHOCTH: &z = M X c?=2 x 10% spr = 1.25 % 10%%5v. DHepreTuueckuii
MOTEHLMAJ CHHTYJISIPHOCTH BaKyyMa OKa3bIBacTCsl HE OECKOHEYHO OONbIIMM, KaK JI0 CHX IIOp CYHMTAaeTcs, a
OTPaHMYEHHBIM, U PaCIIUPEHHE CHUHTYJISPHOCTH HAUMHACTCS C 3TOM BeNWYMHBI MOTeHIMana >Hepruu. Ilpu obpaTtHO
KBaJIpaTUYHON 3aBUCUMOCTH BEJIMYHMHBI SJHEPTHH B JIOKYCE OT pajiyca, SHepTusl Ha 000JI0YKE U SHEPTUH YacTHIl Ha Hel
POXIECHHBIX, NOJDKHA UMETh MOATOMY 3HAuU€HHE E&;= &g * [ m L) ; = 0,2 spr = 1,25 ® 10*!3v, uro He TONBKO
OTBEYaeT Macce My, HO ¥ 3a(MKCHPOBHO IKCIIEPUMEHTAIIBHO Ha KOJUIalaepe.

Temnepb MBI B COCTOSIHUH, TIOXKAITyH, TOKa3aTh KaK SHEPTHUs BAKyyMa CTAHOBHUTCS TPAaBUTAI[IOHHOMN, TOYEMy BCe
SHEpreTHUecKue noussi BeeneHHol Hen30e:KHO rpaBUTAIOHHBIE, KaK Oe3MaccoBble YacTHIb! SHra-Musuica obperator
Maccy ¥ [0Ka3aTh TEOPETHIECKN U SKCIIEPUMEHTAJIBHO, UYTO BCs MaTepust BeeneHHOM cyry0o KBapKoBas.

3anonHeHHbl Heprueil Bakyyma ¢ notenumuanom 2 ¥ 10*€spr, nokyc B Hauane cBOeil SBOMIOLMHE HE HMEET B
ce0e HM BEKTOPHOTO MPOCTPAHCTBA, HM BEKTOPHOro BpeMeHH. OJIHAKO HEHTpajbHAs €ro CHHTYJSIPHOCTH CIIOCOOHa
reHepHpOBaTh 0e3MaccoBbie (CTEpHIbHBIE) uacTHIbl SlHra-Mumica Vg, Vg, g, @g, Sp, 55, by, By, rotoesie
B3aHMOJICHCTBOBATh C YACTHUIAMH OOOJNOYEUHEIX CHHTYIApHOCTedl [5]. O6onOYeuHble CHHTYISpHOCTH ocH b
TEHEPHUPYIOT SJIEKTPOHHOE Vy HEHTPHHO (M AHTHHEHTPUHO), OCH T'F MIOOHHBIE ¥, M T, HEHTPHHO M AHTHHEHTPUHO, OCH

G5 reHepupyloT V; ¥ V., Tay-HEHTPUHO U Tay-aHTUHEWTPUHO, KBAPKHU U aHTHKBapku (Puc. 1).

by,
aT!

Puc. 1. H30cnunosas cumyayus na 1oxyce
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Ha Puc. 1 HanpaBieHue M30CIMHOB YacTHI[ OTBEYAE€T M30CIMHOBBIM MPOCTPAHCTBAM OCEH, O YeM MHCAJIOCh
BbiIIe (HanpuMep, 5~ 1 5 0603Ha4ar0T He BEKTOPBI M30CTTMHOB YaCTHIl BIPABO MM BIEBO, & UX HATIPaBIeHHE 110 T 1
T~ T.c. BBepX M BHHU3). JIBMKEHHS YAaCTHII MO BCEM OCAM JIOKYCaM CHHXPOHM30BaHbI, TIO3TOMY JIOKYC MPOHH3BIBAET
BOJIHA CTaHOBJICHUSI MPOCTPAHCTBa-BpeMeHH (M aHTUBOJHA). Kaxkmas koopanHaTa MpOCTpaHCTBa, IMCATH MBI BBIIIE,
CBsI3aHa C OIPEAEICHHOW M30CIMHOBOW Mapol, eHepaTOpOM HEUTPUHO MU ONPEINEICHHBIMH MIOOHHBIMM IapaMu.
Kazamoce Obl, 3TH mapsl HISHTHUYHBI APYr OpPYry Ha CBOMX [IHAMETPax JIOKyca, OJHAKO OHH OTIMYAIOTCS
N30CIHHOBBIMU CBOMMH OPHEHTAIMSIMHU OTHOCHTENIFHO LIEHTpPa JOKyca. M30CcIMHOBas MOIAPHOCTh Ba)XKHA AJISI CHHTE3a
TEMHOM M BHAMMOH Martepmii BceneHHoit m cosmaercs oHa Ha Mmacmrabe ly. Peanmmsyer 9To ;oKyc B peakmmsax

aJIPOHM3AIIH, TIPOTEKAIOIINX CIEAYIOUIM 00pa3oM.
AnTHHelTpUHO T, 3aXBaTHB MOPLMIO SHEPrud 5  BakyyMa B CBOEH OOOJOYEYHOM CHHIYJISIPHOCTH,
YCTPEMISICTCSI K LICHTPY JIoKyca. Ha moTeHimane 10Kyca aHTHKBapK & OyAeT YCKOPSATHCS, HO HE MO CKOPOCTH, a IO

ULE-

Macce, IOCTHras B IEHTpe MmoTeHnuanma 2 * 1 apr. U3 0601049€9HOM CHHI'YISIPHOCTH OCH TF CHHXPOHHO HA4YHET

JBUTaThCs K LIEHTPY aHTHKBAPK & . B3auMo/ielicTBIE STHX YaCTHII B IIEHTPE ¢ KBAPKaMH Gy U 5 (BBIIIE MbI FOBOPHIIH,
YTO  [EHTpalbHAs CHHTYJIAPHOCTh MOXXET TCHEPUPOBaTh  pPa3iWyYHbIe CTEPHIbHBIC  KBapKd), CO3/acT
LIEHTPOCTPEMHTENIbHbIC ME30HHBIC Maphl 5 dy — 475, AHTHKBApKH $p M Gp  LEHTPAIBHOH CHHIY/IAPHOCTH,
YCTPEMIICHHBIC HEWTPHHO Vi W AQHTHHEHTPHHO ¥ K 00OJOYEYHBIM CHHIYISIPHOCTSM TEX JK€ OCEH, CHHTE3UPYIOT C
KBAapKaMH 5~ @~ 3THX CHHTYJIAPHOCTEH [IEHTPOCTPEMHUTE bHbIC ME30OHHBIC Maphl B55~ — @~ ;. T ME30HHbIE Maphl, B
CBOIO Ouepemb, CHHTE3MPYIOT HelTpon £7dy @75, = m wu anruHeiitpon # = dys~d~ %, obpasyiomue
LEHTPOCTPEMHUTENbHbIH OuHeiiTpon (mA) = dsdys,d,§d5, = F+& = H, aroM aHTHBOIOPOAA TEMHOH MaTepHH.
Antnkpapku £7 u @7 ¢ KBapkamH Gy M 5p 3a NpeielaMH JIOKyca 0bpasyioT n = £ dgspd T, a kBapku 67 u 57
000JI04EYHBIX CHHTYJIIPHOCTEH TEX e 0Cei, HO OPUEHTHPOBAHHBIE 32 MPEJIEIbI JIOKyca ¢ aHTHKBapKamu SHra-Muiuica
£, w dp, cosmanyT amTHHeiiTpon # = d75dysT, CHHTE3Mpys BHE IIOKyca ILGHTPOGEKHBI OHHEHTPOH
(ni)"=8d5,d dsdys, =p+ e=H, BCTPEUHO OPHEHTHPOBAHHBIN 110 M30CIHHY LEHTPOCTPEMUTEIBHOMY OUHEHTPOHY
(nA)", npexncraBnsionmii co0ON aTOM BOAOPOJa OOBIYHON MATepHU. AHAJOTHYHBIE PE3YJIBTATHl MOXHO MOJNYYUTH K
nust oceit b —vF, bb — gg.

Pe3ynbpratoM AMHAMHKH JIOKyca OKaKETCS IEHEpalds BHYTPCHHETO W BHEIIHETO II0JIei JIOKyca, TEMHOM U
OOBIYHOM JI/IS1 HAC BHIOB MaTepuu. BHyTpeHHee ojie, HAalpaBIeHHOE B I[EHTP JIOKyCa €CTh IOJIC TPaBUTAIMH, TOJIC
B3aMMHOTO MNPHUTSDKCHHUS, WHTETPALlMM B Maccy, IMOJIe LEHTPOCTPEMHUTEIBHON CHIIBI, OTPHIATEIBHOIO JaBICHUS
Bakyyma. BOT modemy ycTpeMiieHHbIE BHYTpPb JIOKyca KBapKH 000JI0YKH 0OPETAIOT rPaBUTAIOHHYIO Maccy. Bee ato u
OTJIMYaeT JIOKyC, o0bekT ¢usnueckuii, or chepbl Kamyupi-Kneiina, odbekra reomerpuyeckoro. JIokyc M okazaics
MO3TOMY TMEPBUYHON YACTUIICH MAaTEpHAIbHOTO MHpa, OOBEKTOM €ro CBS3W C BaKyyMoM. JTo dactuma-moie. He
YACTHIIA-BOJIHA KBAHTOBO-MEXaHMYECKOTO Jyaiu3Ma je-Bpoimst, a dacTuma-mose, mojie «CKICHBAHHS», TIOOHHOE
moie, JIOKAJIM30BaHHOe o6omoukoil. Ho 3T0 ® 4YacThma, IUIAHKOBCKHM GO30H, KamMOPYMOIIMHA MAacChl BCeX
aneMeHTapHbIX dacTtull. ClieqoBaTensHO, Bee Mo BO BeeneHHO Hen30eKHO TOIDKHBI ObITh MOJIaMU IPaBUTALMH. JTO
CHefyeT W M3 COOTHOmeHHs £z = M X % ecii KOS((UIMEHTOM CBS3M MEXIy dHEprHcil YaCTHIbI U TpaBHTALEH
CUHTATh CKOPOCTH CBETAa. A BHEIIHEE TOJIC JIOKyCa €CTh MOJIe [EHTPOOEKHOW CHIIBI, CHJIbI OTTANKHBAHHS, Pa3jeTa,
CHUIBI B3PBIBA, IIOJIOKHUTEIBHOTO IaBICHHsS, AHTUTPABUTALIMK. Y CKOPEHHBIN pa3ier BceneHHON — pe3ynbrar IeicTBHs
9TOM CHJIBL.

KoHdaitHMeHT 060I09KH cO3/aeT Ha Heil HOTeHIHAIbHbIN 6apbep, IPE0I0IeHHEe KOTOPOr0 BO3MOYKHO TOJIBKO
B PEIITUBHCTCKOM IPOILIECCE, KAYECTBEHHO MEHSIOIIETO XapaKTEePHCTUKH IMOJIeH M YacTHIl: MEePeXOi OT JIMHEHHOTOo
IBWOKCHHSI Ha JBIKCHHE IO OKPY)KHOCTH MEHSET LEHTPOCTPEMHTEIHHOE YCKOPEHHE Ha TAHTCHIUATIbHOE, BKIIOYACT
UPPALMOHATIFHOCTD YKCIia 7T, TpebyeT MPEeoqoNICH s CKOPOCTH cBera. OU3NKa MOJel JIOKyca He I03BOJISET IPABUTOHY
ObITH BHE ero 0605109k, OH BIIHT B JIOKYC.

BhIxon TpaBUTOHA 3a MpPEAENbl JOKyca MpeoOpa3yeT ero Maccy B SHEprui0 (OTOHA, «CKICEHHOr0» W3
3JIEKTPOHA U TO3UTPOHA BI3KOCTBIO MX CBsA3H: ¥ = e&. OT IJIOTHOCTH K€ SJIEKTPUUECKOTO 3apsia 3aBUCUT JAUBEPTEHIMS
SIIEKTPUYECKOTO MO, 3a cdepoil JIOKyca BEKTOp HAMPSIKCHHOCTH 3JIEKTPHUYECKOTO TIONST CO3/AeT JIMHEHHBIN
SNIEKTPUYECKUAN TOK W IMJIMHIPUYECKOE TMPOCTPAHCTBO BOKPYT Hero. BO3HWKIIEE MOPH 3TOM TaHTCHI[HAIBHOE
YCKOpEHHE NPUBOIHUT BO BPAILICHHE HE TOJBKO LIMJIHHAPUIECKOE MPOCTPAHCTBO BOKPYT OCEBOr0 AIIEKTPUUECKOTO TOKA,

HO ¥ BMOPOXXEHHOE B IPOCTPAHCTBO TPaBUTALIMOHHOE MOJie. BUXpeBoe rpaBUTAlIMOHHOE MOJIE M €CTh MOJIe MArHUTHOE
(Puc. 2).

10
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Ju

rot G1=ju

rot H=rot G_=

Puc. 2. Pasnosuonocmu epasumaytionHo2o nons (6exmop 5, opmoz2onaner niockocmu Jucma)

TIpOBOAHUKOM C 3JIEKTPUYECKUM TOKOM MBI (haKTUUECKHU B JIIOOOM MecTe BCeneHHON MCKYCCTBEHHO CO3/aeM
CIHH U U30CIHUH, TO €CTh CO3JaeM IIIHHIPHUECKOES TPABUTALIMOHHOE BPAIIAIOIIEECs MMOJIE U UCTIONb3YEM PE3yJIbTaThl
JIEWCTBHS €0 CHJIBI B TEPMHHAX MATHUTHOTO TIOJIS.

KBapk — 3T0 HOpIHs rPaBUTAIIMOHHOM SHEPTUH, TIOyYHBIIAsT TOT WK HHOM 3apsi. Ternepb Mbl MOXKEM MOHSThH
CMBICT «K03(hHUIMEHTa MACC», HAYKE JI0 CHX TIOpP HE M3BECTHBIN, KOA(PPHUIIMEHTA, HTPAIOIIETO BaXKHEIIIee 3HAYCHUE B
(U3UKE 3NIEMEHTAPHBIX YaCTHL M B KocMonoruu: 107 = my/M = (Iz ,.-’{w)z = (v_g/c)2 = gg/g; = gi/e;. On ompegensier
L[EHy PEISITUBUCTCKOrO MpOIecca, MNepexofa OT YEeTHIPEXMEPHOTrO0 MPOCTPAHCTBA K TPEXMEPHOMY, LEHY
TpaHcopMalnK MOJeH, IIeHY OTHOCHTEILHOCTU TPOCTPAHCTB, CMEHBI UX MOJIIPHOCTH, LIEHY TpaHC(opMannuu Macchl
YACTHIIBI B €€ SHEPTHIO.

W3 MexaHW3MOB aJpOHH3ALMH MEXIY KBapKaMH OO0OIOYECYHBIX CHHTYJSPHOCTEH MOYHO MPOCIEIUTD
JMUHAMUKY BO3BHUKHOBCHUS IPOCTPAHCTB.

KupansHsle (mpaBoe-1eBo€) MPOCTpaHCTBO-BpeMst [4].
L[BeTHO 3apsia:

(51 -v3) + (b -b) > (v} -bg) + (V71 -by) 18

(V-9 + (bgp-b’) > (V71 -b7) + (v -bgy) 18

e Ef—,—l

SRR i BN Ul 2% e N i e R s e B
N N o

SECT b T+ (v bt) (- + (bt - by >

—,1 -1 —=,1 —,1
= 2y -ty 2 2veT -t

pe—1

~t—,—1 ~t——1 z——1
- 21 “tge_gp 2 2V -ty .

DNEeKTPUIECKUHA 3apsiI;

11
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({;—1_1’.1) +[:b;’_% _ <—:':f'3:] S (v 1 b*—j:fa:]_i_[: l-b;’_%) 18_(}]"

[:1"1 B ,i}f—]_) + [:Ea‘;;j?‘% B b:,—JD‘JS:l 9 [:1";:—1 _b:;_ya:l + [:1}'1 B E{‘I_E;]P‘JB:] 18_?°

N [:,V—:r,l _ b:’l’%)\/z( 17{—,—1_5‘:‘;—{;—1,—]9"8) (v—:o,l_v—),l) T (b:,l,j;’a _ b:,lyjfz) N
% (i}«—,—l _E&—T{—L—JD"S:] + (,V—>,1 _ b;,lyjﬁ) ({;{— 11»;_«— 1)+[: ;‘ 1,-145 b{— 1,— j;"é)%

-1 —,1,245
-2 2v; - T, :
9 2""_ 1 _ f‘_;_1;_2/3
ar "
HakmoHHBIMEU CTpenKaMu MoKa3aH MPOIECC MPEOJI0NICHNUS CUHTYISIPHOCTH IIEHTpa C TOBOPOTOM MOJSPHOCTH
IIPOCTPAHCTBA-BPEMEHU BHYTPH JIOKYCA YaCTHUILIEH NIPOCTPAHCTBA, HEUTPUHO WIA AHTUHEHTPUHO, HA CTO BOCEMbBAECAT
TpagycoB.

Mexann3M BO3HHUKHOBEHUS MMPOCTPAHCTBA-BPEMCHMU IICPCICKTHUBBL (Bnepe/:[-Ha3aJ1).

LIBeTHOI 3apsin:

o\ - o o 1 ce—1 a1

(Vv +(sp - Sag) > (VI35 +(V - 57) B (v - s,.77) + (V715 )><:
e Op g ‘—,—1 » _>:1

(WD) (8 - 557 )2 (V-5 ) H(v1i-55,) B (V OS5 T IH (v -5

—,1 — —>,1_ —=,1 —=+,1 —+,1 —,1 —>1
(V- vT) + (s Sy ) > 2y, +Cg_b%2v# +cg”

mee =1 ~ve,—1 =1 e et — 1 vt —1 ~——1
(v -V )+ (Sag ~-Sap ) = 20, ag ab =2V, " +Cag
DNEeKTpUUECKUM 3aps:

- I Yy, el Y o
(Thvt) + (5,777 - 8a9") > (v1-8g9") + (07 1-s, ™ ) 120

(Vl ¥y 1) 4 (- =Y S‘;’_%) > (,i;;—l _ S;’_%) i (Vi ‘—%) 180°

> (vt -5t ¢ ﬁ“ﬁl—§;fL_%)>x:hf%Lv”4)+(§?L%—§;$%) >
Q[ﬁﬁ—l_g&—‘é—l,—%) + [:’I}_)’ S; 1%’3) (’i}”_’_l— pem 1) +(8 :1_1; 1,—% _:»;-&—‘é—1,—3>4’3)9

—,1 —+,1,%5 -1 —+,1,%
-2y, +Cbg - 2,7+ ¢ .

—— _32
S ope e e b

ce—1, Le—1-%
b ag - 2V, +Cqg .

MexaHn3M BO3HUKHOBEHUS MIPOCTPAHCTBA-BPEMEHU BEPX-HU3.

12
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LiBeTHOI1 3apsa:

(1’“}_1 } (d—} d<— ) %( 1 &':I—g}_'_(ﬁ—l_d:) 13_(>]c (V -1 d—>1)+

(Wi0Y + (dg -dp) > (P71-d))+ vidg) 18 (iidg ) +

+ (N(— 1 d:_;?:—l} v—),l_,v.—),l) + (d:,l_d;,l} %
sTid) T ¢ (doy - dag )
Sovt vty > 2v

P e | b=, —1 ntm,—1 we—1
22 T HUgp_qg 72V Uy,

DNEeKTpUUECKUM 3aps;

(F1vt) + (dg ™ - dg®) > (vidg®) + (071 -dg ™) 1807 (vt - d )

(vl - 1)+(d‘_j”3 d* %’3)9({;—1_ d;)’_%) +v 1 d‘—%) 180° (§ 1 &;—1,—%)
+(ﬁ¢_’_1'dy;‘é_1’_%} (v—>,1_v—>,1) T (d:’l’%—d;’l’%) N 21!:’1 + u;’l’%_
+ (v%,l_d;,l,%) ("“——1 1) +( ;,. 1,-% df— 1,— :'/3) > Z,DA— 1+ﬁfa—b 1,— /3.

Octuuisaiuu HeUTPUHO (AHTUHEHTPUHO) CO3JAI0OT HA JIOKYCE MPOCTPAHCTBO-BPEMs MaTepuaibHON BeeneHHOH
B TUIOCKOCTAX. OCIHWINAIUS HEHTPUHO CBUECTENHCTBYET O HAJIMYMK B JIOKYCE BHYTPEHHETO BpallleHUs, TO €CTh O
PaBHOMPABHOCTH OPUEHTAIIMU CIIMHOBBIX Map B HEM.

LBeTHoit 3apsin (CHHHN):

e, — 1 —>1 —-+,1 <— 1 _>,1 ~—,—1
( }+ (t?—b ag ab} — (VT ag-— ab}

—=,1

e, — ]_ —-+,1 , e, —1 —+,1
(Vz ) + (Cg—b ar— ab) = (7 _Cg—b)+

(T - ) > vt - ) Ty e \alve ) +

(v 1 .;;bwr** Cog—ap) + W t7y) (T

L G S N (T I el R O N T ... S
HEo e - Larap) 2V T WY (b -5 -5 D pon o

TNPOCTPAHCTEA  NPOEKINA TPAEMTOHA
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L[BeTHOI 3apsi (KpacHBIN):

(V -V )+(a“r'ub)9( 'tm’)"'( 'u;) Hﬂ?c

(V-5 ) + (67 - dig) > (V- t7) + (vE - 1ig,) 8

18_())°(’If:’1 _tr_)'lj + (ﬁT " —uab ) >< )+ (v:,l u;ﬂ -

180° (o) + (vt R A

> (W) (6 ) S v v 4 (d - dg - d - dy >

ST (B i ) S (T T dg  dy - dy T - dgy Yo

-1 -1 -1 -1 -1 -1 KpacHBIH
S (v - v+ | d; +(d, d d ) = XpPOMO3IEKTPOH
= —1 e —1 <— 1 Je=—1 e —1 Fje—1 KPacHEIH
- (Ve -V’ )+ ar + da’r b dab b dag ) > XPOMONOEUTPOH
KpacHadA [I0CKOCTh KpacHas II0CKAR
IpPOCTpPaHCTEA IpOeKIUA TPaBUTOHA

LIBeTHOI 3apsn (3€EHBIH):

~—1 1_ = ~—1 18!2]c
Wd - ) + (Eagup) > (vh - Eg) + (- 1p)
1 _ .~ 180°
(Ve tvi') + (g - Tgp) > (Vg - ¢g7) + vy - Tgy) 28
180°,. =1 _—1 e, —1 e —1 =1 =1 -1 -1
% (Ve Cg ) + (V; “Ugp )>< (Ve ~Vu ) + (1, -Cg ) =
O, —1  me—1 S | T B A ST B
WY ~Cag )tV ) (T T ) g )
—+,1 —+,1 -1 =1 —=+,1 -1
> Ve -y ) Ay -dg s -8, -2
~—,—1 ~t—,—1 ——1 ——1 ~——1 e 1
- (v, -V, )+ ( dm d “Sag S )7
-1 -1 -1 -1 =1 -1 i
= (ve - vlu ) + dg + (Sg Sy - d’r ) =4 xpoagg;?:}:;pOH
P Je—1 =1 =1 Je,—1 i
-2 (’Lﬂ’;_ - V; ) + d(a_g + ( S;g - Sab - dh ) e xpofi%%%};ﬁ;{pOH
ZeJIeHAA MJIOCKOCTE ZeJIeHad IJI0CKadA
PO CTPaHCTEA IPOEKIUA FPABHTOHA

B mpoctpanctse (V;-V,) (GopMHpyeTcs oJHA M3 IPOEKUHUH IPAaBUTOHA M XPOMOSIEKTPOH (XPOMOIO3HUTPOH).

Wnm ero pa3HOBHIHOCTH: XPOMOIIO3UTPOHHUH, XpoMO(QoTOH. COBOKYHNHOCTh CHHEH, KPaCHOW M 3€JIEHOW TPOEKIHit
IIPOCTPaHCTBa CO3JaeT eAMHOe 0o0BbeMHOe «0esoe» IPOCTPaHCTBO-BpeMs peaibHOi Bcenennoil. CrenoBarenbHo,
YaCTHIBl BUAMMON BcesleHHOM SIBIISIFOTCS YacTHIIAMH COCTaBHBIMH 110 TPEM MPOEKIHUSIM JIOKYCOB (YTO XOpOIIO BUJIHO,
HarpuMmep, 1o 3JEeKTPoHYy). KpacHble XpOMO3JIEKTPOH M XPOMOIIO3UTPOH CO3AI0T (DOTOH KPACHOTO IIBETA, 3eJICHBIE
XPOMOIEKTPOH M XPOMOMNO3UTPOH — (POTOH 3E€JICHOTO IIBETa, CHHHH XPOMOIEKTPOH M XPOMOHO3UTPOH — (OTOH
CUHEro 1BeTa, ubo ¥ = &8,

14



ISSN 2308-4804. Science and world. 2024. Ne 2 (126)

Jist anekTpudeckn 3apsHKEHHBIX KBapKOB MEXaHHW3Mbl BO3HMKHOBEHHS OOBEMHOIO IPOCTPAHCTBA-BPEMEHH
AQHAJIOTUYHBl MEXaHM3MaM ISl IBETHBIX KBapkoB. OAHAaKO HAl0 YUYUTHIBATh, UTO IPOLECCHl C IIEKTPUUECKUMHU
KBapKaMH NIPOTEKAIOT BHE JIOKyca.

Onexrpuyeckuit 3apsj. Cosanue NPoeKnuy (V-1 ) IPOCTPAHCTBA-BPEMEHHU «(DOTOHHOM» BeenenHo:

O v + (B - g ™) > (v T ) + (071 - ) 1%

U
(ﬁ_l—vl) + ("(Tg ¥ —>,2/3) > ({;I[II T /3) i (V ~<——2/3) 180°
1EE)]° (v;,l _ t:l /3) 4 (~<——1 _ Cag -1, /3) (v;,l _ ul_—),l) 4 (t:’l’_Z/S _C;,l,—zfa) >
180° (e —1 ~e—17% 1 -1,-% ce—1 o1y, 712 xe,—1%
- (Vlu )+ (g e ; ) (Vlu -y ) T ~Cag ) =
> (v;’l v e b;’l’_% [:S_>1 % s;’l’_% - b)) S spextpon
ce—1 o1 e —1,1% 1Y e—13 Fe—1
> (U7 V) Wby T U+ (S, 77 -5g5 77 - by ) noanTpon

IUIOCKOCTE "QOTOHHOrQ" IpoeKiusa 0ozoHa
IPOCTPAHCTER Xurrca

Onexrpudeckuii 3apsa. Coznanue nmpoekuuu (Vg-V;) IPOCTPAHCTBA-BPEMEHHU «(POTOHHO» BeeneHHoi:

1 _ ~—1 % pe, 3 o 2 ~—— -2 o
(vg -7 7) + (ub ¥ - N2 (ve -t )+ (07 ! U ) Hf

o —,— 2/ ~— ,2/' e 2 o
(Ve 1""'1!) + (U, - f_) ) > (Ve ! tr_} )+ (V% “Uap B I

180° -1 —,1,—% o~ =1 e — 1,54 -1 —=+,1 —=+1,-% —=,1,-%

— (ve - t’r 3) + [:Vlu - uab 8) [:ve - Vlu ) + (ub : 'Cg 3) =
180° e —1 ~e,—1,24 -,1 _ —=1,-% e —1 e, —1 =12 e, —1,24

— (Ve ~Cq ag 8) + (Vg; Uy, 3) (Ve B vg; :H'[: Ugp ¥ - Cag 3)%

-1 —+1 —=+1,—% —=,1,-% —1,-1 —=+1,—%

> (Ve - v )+ | dg + (d, -5, - 54 ) = 3NeKTpoH
ce—1 -1 Fe,—1,% Je 1Y e—1% Lo 1%

> (Ve -V, )+ ldgg + (dg; -5, -Sqg )= nosutpoH

[LIOCKOCTh "GoToOHHOTO" NpoeKiuAa bosoHa
NpOCTPaHCTEA Xurrca

Onextpudecknii 3aps. Co3nanue NpoeKIny (Ve-1, ) IPOCTPAHCTBA-BPEMEHH «(DOTOHHOI BeenenHo:
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18—? (Ve ~Cg 3) + ( ":'_ T Ugp 3) (Ve L ) + (tr ’ Up 3) -~
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St - v+ (dP TR (d T d;’l’_% - d;’l’_%) —> 3/IEKTPOH

wie,—1 e, —1 Fe—1 Fe—1 Je—LY% _ je—1,
SEeT - e WdTYE Jr (dy ’%—d;_b P-dg, %) = nosutpoH

IIOCKOCTE "QoToHHOre" npoekuus HozoHa
IPOCTPAHCTEA Xurrca

PesynpTupyromuii 0anaHc CHI OMPECIIIOT 3apsapl YacTuil. HeHTpoHs! HeCyT Ha ceOe TOJIBKO IIBETHOM 3apsij,
CUjla TpaBUTAllMM KOTOPOTO, Macca, OylneT coOuparh MX B TEMHYIO Marepuro. KyJOHOBCKHE e CHJbI MPOTOHOB H
AJIEKTPOHOB CO311a/lyT OOBIYHYIO Ul HAc, «BUAMMYIO» Wi «(poToHHYIO», MaTeputo. TemHas W OObIYHAsl JUIsi Hac
MaTtepyuu HUACHTUYHBI, OTJIWYasiCh APYr OT JApyra HAIpaBJICHHOCTHIO nojen wux COo3JJaloIuXx M 3apdaaoM YacCTull,
pearupyromux Ha 3TH mofisd. IloaToMy MBI M HO3BONMMIM cebe MCIOIB30BATh HECTAHAAPTHYIO TEPMHUHOJOTHIO,
aHAJOTUYHYIO OOLETIPUHSTOM.

DKCIIepUMEHTANbHOE MTOITBEPKACHIEC OMHEHTPOHHOMW PUpoabl BeeneHHON MBI IpeanoiaracM JaTh B CTaThe
«®Duznka uckpuBIeHHOTO pocTpancTsa |l. ConHIle — MUKpOIyIbCapy.

PE3IOME:
1. TIpoctpancTBO BeenenHoit 4eThpeXMEpHO.
2. YerBepras KOOpIMHATa MPOCTPAHCTBA OOBEIMHSAECT TPH JIMHEHHBIX KOOpAWHATHI BceneHnHo# cdepoit
Kamymei-KneliHa eTMHBIM BpeMEHEM, CHHXPOHU3UPYET Bcio Beenennyto.
3. Ha macmrabe menbirem macmraba chepbl Kamynpi-Kieitna marepuanbHOe MPOCTPAHCTBO OTCYTCTBYET.
Buytpu cdepsi ¢ [y = 1.5 x 10~** ca MpOMCXOMT MEPEXo/l OT BaKyyMma K MpocTpaHcTBy Beesennoit. Bee mpomnecch
BHYTpH chepbl Kanyms-Kieitna npoucxonsr 3a Bpems £,= 5 % 107%¢,
4. Jlokyc — yactuma-mosue. B okyce co3naercs enHOE IPOCTPAHCTBO-BPEMSL.
Jlokyc comepxuT B ceOe rpaBUTOH M AHTUTPABUTOH.
@®oTOH — aHaJIOT TPaBUTOHA BO BHEIIHEM MPOCTPAHCTBA JIOKYCA.
Jlokyc — reHepaTop OTHOCUTEIBEHOCTH TIOJICH.
Marepus Beenennoii OnHeHTpOHHAS
AtoMm Bozopona — cTabmibHast popma OMHEHTpOHA.
lO HelitpoH — aneMeHT HyJeBO# rpynisl MeHzeneesa.
11. B TemHOI1 MaTepuu CiIeayeT 0XKHUIATh CYIIECTBOBAHNE CTPYKTYPHBIX HEHTPOH-aHTUHEHTPOHHBIX BOJIH.

© N>
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PHYSICS OF CURVED SPACE. |

E.P. Tsvetkov, Candidate of Physical and Mathematical Sciences
(Sergiev Posad), Russia

Abstract. The role of the collapse of linear space on the sphere in the processes of the emergence and
evolution of the singularity is shown. Locus of four-dimensional space connecting vacuum with material world is
proposed. The scale of the space on which the vacuum is quantized is determined, space-time, polarity of fields are
formed, and Young-Mills particles receive mass. Adronization mechanisms synthesizing bineutron stabilizing quark
matter with hydrogen atom are given.

Keywords: space, time, vacuum, quark, quark matter, isospin, spin, gravity, confinement, adronization.
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YK 539.120

OU3UKA NCKPUBJIEHHOI'O TIPOCTPAHCTBA. |1
(CoaHue — MEUKpOMYJabCAp)

E.II. LIBeTKOB, KaHIUIAT GU3MKO-MATEMATHIECKUX HAYK
(Ceprues Ilocan), Poccus

Annomayusn. Ilpusedenvl pesynomamol pecucmpayuu axmugnocmu muxponyivcapa Coanya u ob6cydcoena

Qusuxa e2o 603HUKHOBEHUSL.
Knrwouesvie cnosa: Connye, 3emas, nyavcap, s1eKmpudeckuii mox, niasmd, maznumocgepa, memnepamypa,

6030YX, INEKMPOH, HEUMPOH, NPOMOH, K8APKOBASL MAMepUsl, OUHEUMPOH.

Ilorona siBIsieTCS BaKHEUIIMM HPUPOJHBIM (HAKTOPOM, BIUSIOIIAM HAa IKOHOMHKY TOCYAApCTB, PUTMHKY
KI3HHU JIFO/ICH, Ha 37J0POBbE M CAMOYYBCTBHE KKIOTO UenoBeka. Cpean pa3IHmIHBIX IPOSBICHUH ITOTOIBI TEMIIEpaTypa
BO3IyXa 3aHMMAaeT OCHOBHOE, MOXalyi, Mecto. bonee 25 ner 3T0 W ABIAIOCH [UII HAC MOTHBOM €XKEIHEBHOU €&
peructparm B 12-00 wacoB mHsA. B pesympTare 3THX ONBITOB HAa (POHE CE30HHBIX TEMIIEPATyp BO3IyXa OBLTH
0OHapyKeHBl TOBTOPSIOIIKAECS CTPYKTYPHl HMITYIBCHOTO XapakTepa, T-UMITyJIbCHL, TpPEOYIOIIHME BBIICHCHHS HX
npuposl (Puc. 1-3) [2].
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Puc. 1. Ilpogunv T-cmpyxkmyp 8030yxa 3emau. Becna-Jlemo. 2021 e., 12-00 uacog

© LIsetxos E.I1. / Tsvetkov E.P., 2024
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Puc. 2. IIpopunv T-cmpyxkmyp 6030yxa 3emau
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Puc. 3. Illpogune T-cmpyxmyp 6030yxa 3emuu
Buma. 2023-2024 22., 12-00 uacos

CormacHo CYHIECTBYIOIIUM Ha CeI‘O,HHHI_HHI/Iﬁ JACHb IIPEJACTAaBJICHUAM COJ'IHLIG n BCA COJIHCYUHasA CHCTEMa
BO3HHUKIM HU3 MBIJIEBOrO O0JIaKa II0 CTaHJapTHOMY JJid Bcell Bcemennoit MEXaHU3MY: AaKKpeun MEK3BE3AHOIO
BCIICCTBA Ha LCHTP TSKECTU U 06pa30BaHI/I${ BOKPYI' HCTO AKKPCIIMOHHOI'O JAWCKaA. B LHEHTPC MpU IpaBUTALHUOHHOM
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CXKATUU BEILECTBa BO3HHUKAET 3Be3/a, B HamieM ciydae — CONHIE, CBETUMOCTBIO CBOETO IUCKA PErylUpYyHOIEro
TemnepaTypHbeli pesxkxum Ha 3emiie. OJHAKO MHOTOJETHHE 3KCIIEPUMEHTAJbHBIC AAaHHBIE, MPEACTaBJICHHBIC BBINIE,
Ka4eCTBEHHO OTJIMYAIOTCS OT MIAJAKUX Npoduiieil TeMneparyp Bo3lyxa, CBA3aHHBIX co cBeTMMocThio ComHua. Kakx
BUJIHO, Ha ()OHE CE30HHBIX TEMIIEpaTyp, UMEIOUIMX M OTPHUIATENIbHBIC BEIWYHMHBI, MBI UMEEM I10CJIE0BaTEIbHOCTD
TEMIIEPATYPHBIX HMMITYJIbCOB TOJBKO TMOJOXKHUTEIbHBIX BeMUuuH. CreJoBaTelbHO SKCIEPUMEHTaIbHbIC JaHHBIE B
OOIIENPUHATYIO KOHIEIIHI0O NpoQuiIsi Ce30HHBIX TEMIIEpPAaTyp BO3JyXa HE BIIUCHIBAIOTCS, BBIHYXJAs TEM CaMbIM
HCKaTh MEXaHMU3M UX BO3HUKHOBeHUS. [lonck renepatopa T-UMIynbCcOB U SIBISETCSI MOTUBOM JAHHOM CTaThH.

Hayke x0opoIo n3BeCTHBI HBIHE KOCMHYECKIE HCTOYHUKHA UMITYJIBCHOTO M3ydeHus, mynbeaps! [1]. Haubomee
M3BECTHBI HayKe paauonyibscapbl. Ilynbcap — 3TO HEWTpOHHas 3B€3/1a, BO3HUKILIAS IPU I'PaBUTALMOHHOM KOJLIAICE
BEITOpEBIIICH CBEPXHOBOW, cOpachIBaromieil ¢ ceds obomouky. Ilympcamus HempephIBHOTO H3IyYEHHUS HEUTPOHHOI
3BE3/IbI BOSHUKAET B pe3yibTaTe Mpereccui ocH e€ BpamieHns. C mepuoJuaHOCTRIO0, ONpeesieMOH pereccuei, y3Kni
Jyd M3ITy9eHUsI U3 MIPHUITOJIIPHOI 00J1acTh 3BE3/IBI MOMAaeT Ha 3eMIII0 B BHIE KOPOTKOTO MMITYJIBCA, YTO M AJIO 3BE3/1e
HalMEHOBaHUe Iynbcapa [1]. Macca mynbcapa oOBIYHO cocTaBisgeT 1-2 conmHeuHbIX Macc. [Ipu paguyce mopsaka
JIECSITH KWIIOMETPOB IUIOTHOCTH BEUIECTBA B LEHTpE Iyibcapa mocturaer 4.4 10%r/em’. IIpn Takux MIOTHOCTSX
3Be3/1a 3al0JHEHA CBEPXTEKydell HEHTPOHHOW KUIKOCTHIO M CBEPXIPOBOIIIINMH NPOTOHAMH W JJIEKTPOHAMHU. DTO
MO3BOJIIJIO B CBS3HM C IMPOOJEMOH KBApKOBOW MaTepWH IMPEOIOIOKHUTh CYIIECTBOBAHHE TAKOH MaTepHUH B HeEIpax
HEWTPOHHBIX 3Be3A. Cpeny COBPEMEHHBIX IyONMKAlMidi MOXKHO HAaWTH COOOLIeHHST O Ooliee eCTEeCTBEHHBIX, a
crenoBatesibHO U Oosiee 3 PEeKTUBHBIX, YEM TEPMOSICPHBIH CHHTE3, aJbTEPHATUBHBIX MPOIEccax 3Be3000pa30BaHUs
[3]. Ucnonb3ys pe3ynbraThl [1], MBI 37€Ch HAMEPCHBI Ha 0a3e PeajlbHOrO IKCICPUMEHTA MPEUIOKUTh HHOM BapHaHT
¢u3uxu CoiHua.

Bosnburyto poss B husuke mynbcapa Urpaet ero Maruutocdepa. Bonusu mynscapa B Hell BOSHUKAIOT CHIIbHBIE
MarHUTHOE ¥ 3JEKTPUYECKOE IIOJIs, BBI3BIBAIOIINE «IIPOOOI» BakyyMa M TEHEpAIHI0O MM JJIEKTPOHHO-TIO3UTPOHHOU
wra3Mbl. Hanbonee cuibHas TeHepaIisa TaKoH TIa3Mbl HaOII0JaeTcsl B 00JIaCTAX MOJIPHBIX IMANOK MyJbcapa. [loToku
IUTa3MbI BBI3BIBAIOT KOPOTAIIMIO, XapaKTEPHYIO U IYJIECApOB, 3aCTaBILIIOIIYI0 MarHUTOC(Epy IMylIbcapa CHHXPOHHO
BpaImaThCs BMECTE CO 3BE370H M MOJLIPU30BAHHON TuTa3Moil. Tak BO3HUKAIOT B MarHUTOC(epe Mylibcapa MOCTOSHHBIC
3JIEKTPOHHBIE U IO3UTPOHHBIE TOKOBBIE CTPYH.

Ora (u3uka HEWTPOHHBIX 3BE3Il BEIHKOJCIHO pa3pemaeT mpodiemy T-UMIIyIbCOB BO3MyXa 3EeMIIH, €CIH
MIPEUIOKUTh OTJIMYHBIM OT SIIEPHOTO CHUHTe3a reHeparop sHepruu CosHIla. ApryMEeHTOM IJIS 3TOTO SIBJISETCS, BO-
MIEPBBIX, U TIOXKAIYH 3TO TJIaBHOE, SKCIEPHUMEHTAIBHO 3a()HKCUPOBAHHOE MOBHIIICHUE TEMIIEPATYPhl BO3yXa B 3UMHEE
U HOYHOE BpEMs, TO €CTb B IEPUOJbI OCIA0JICHHOTO M Ja)K€ IIOJIHOTO IPEKPAalleHHsl BO3JACHCTBHA (OTOHHOM
ocsenieHHocTH ConHIEM 3eMHON mMoBepxHocTH. IlpndyeM aMmmuTyasl T-HMIynbCOB HpPU 3TOM HE YCTYMNAIOT IO
BEJIMYMHE TeMIIEpaTypam, CBSI3aHHBIM CO CBETUMOCTBIO. BO-BTOPBIX, MIMITYJIbCHBII MPOQUIb TEMIIEPATyp, OTIMYHBIA OT
raakoid QyHKIUH «hoTOHHOTO» 00orpeBa 3emun. Koppemnsius mpoaoiKUTEIbHOCTH T-HMITYJIbCOB C COJHEYHBIMHU
CyTKaMHd. B-TpeTpux, MOBTOpSIOMmasics W3 roxa B TOA ¢ HEOONBOIMMH W3MeHeHusMH ¢opma 3-5 cyrounbix T-
HUMITYJIbCOB. Bce 3T0 1 1ajio HaM BO3MOKHOCTh OCTYJIUPOBATh, 4To COJIHLE — MUKPOIYJIbCap.

OcHOBaHHEM 3TOro MOCTyJarTa siBmiack padora T.KieliHa o 4eThIpeXMEpHOM NIPOCTPAHCTBE, B KOTOPOM Ha
MAaJIbIX MacIITadax JIMHEHHOE MPOCTPAHCTBO KOJUIATICHPYET B chepy, OObEAMHSIONIYIO JTHHEHHBIE KOOPAHHATHI ¢ THHBIM
BpemeHeM. Coepa Kamympi-KieiiHa, oOmagas MIaHKOBCKAMH XapaKTEPHCTUKAMH, CO3AeT MOJSIPHOCTH CKAISIPHOTO
moJIsl BaKyyMa, MpoHM3bIBaroiero Beenernyro. B nmpenpimymeit paboTe MBI pacCMOTpENH POJh JOKYCa IPOCTPAHCTBA -
BpEMEHH B: MOJSIpHU3AINHK ToJIel BO BceleHHOH, cuHTe3e TeMHON U OOBIYHOW MaTepuid, B MEXaHW3Max aJPOHU3AIINH,
CHHTE3MPYIOUIMX KBApKOBYIO MaTepHI0O M TIOTYYEHHH OJJIEMEHTa HyJeBOM Trpymmnsl MeHneneeBa, HeHTpoHa.
B3aumonelicTBue HEWTpOHA W AaHTHHEUTPOHA MPHUBOJUT K TOSBICHUIO OMHEUTpOHA, CTaOWIbHOW (PopMON KOTOPOTO
SBIIIETCA aTOM Bojopoaa. Jlomyckast cyIiecTBOBaHHE JIOKyca HPOCTpaHCTBa-BpeMeHH B Henpax ConHIla, MOXHO
BBICTPOUTH 00Jiee MPOCTy0, OoJiee €CTECTBEHHYIO 0 CPaBHEHHIO C SIIEPHOM, IPHPOAY 3BE3J000pa30BaHMsI U CHSTh
MHOKECTBO BOIPOCOB HAYAIILHOTO Tieproia BeeneHHo, Gpu3nKn TeMHOM U OOBITHOW MaTEepHiA.

OKCIepUMEHTANIbHbIE JAaHHBbIE MO3BOJIIOT YTBEPXkAATh, YTO TPaBUTOHBI JOKycoB B Henapax CoyiHHA M HX
aHTUTPAaBUTOHBI OOBEIUHSIOTCS B J[BA JIOKATM30BAHHBIX aHCAMOJSA, OTTAJIKHBAHHE MEXKIY KOTOPBIMH MPEMATCTBYET
¢dopmuposanuio chepsl [lpapmmmipaa. Ha macmtabax sxe 3toit cepsl B neHTpe CONHIIA BOSHUKAST MUKPOITYJIbcap,
OJIMH U3 HOJIOCOB KOTOPOrO T'€HEPUPYET IEKTPOHBL, & BTOPOH — MO3UTPOHBI. DIEKTPOH-TIO3UTPOHHAS aHHUTHIISLUSL
SIBIISICTCS UCTOYHUKOM (poTOHOB cBeTmMocTH COJHIIA, OTBETCTBEHHBIX 3a TJIaJKHH CE30HHBIA MpOodUib TeMmmeparyp
Bo3nyxa 3emun. [lomymmapust 3eMian HaXoAsTCs JIMOO B HECKOMIIEHCUPOBAHHOM TOTOKE JJIEKTPOHOB, MO0 B MOTOKE
MTO3UTPOHOB, 4TO U HposiBisieTcs B T-ummynscax (Puc. 2, 3). 3umoii 3emitto rpeeT NOTOK 3JIEKTPOHOB.

PE3IOME:

1. CounHIile — MUKpOTYJIBCAP.

2. T-umnynbschl BO3JyXa 3eMIIM JKCHEPUMEHTAJbHO MOJTBEPIKAAIT OHHEHTPOHHYIO TNPHUPOAY MAaTepHU
Bcenennoii.

3. 3emus corpeBaeTcs AJIEKTPOH-MIO3UTPOHHBIMU TOKaMH, T€HEPATOpPOM KOTOPHIX siBisiercs cdepa Kamymbi-
Krneiina yeTsipexmMepHOro npocTpaHcTBa.

4. TIoCKOJIBKY >KU3HEHHBIC MPOIECCH SHAOTCPMUYHBI, T-HMITyIbCHI, IO HANIEMY MHEHHIO, MOTYT SBUTHCS
BeIyIHUM (paKTOPOM BOSHHKHOBCHUS pa3yMHOI KU3HH Ha 3eMIre.
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PHYSICS OF CURVED SPACE. Il
(Sun - micropulsar)

E.P. Tsvetkov, Candidate of Physical and Mathematical Sciences
(Sergiev Posad), Russia

Abstract. The results of recording the activity of the solar micropulsar are given and the physics of its
occurrence is discussed.

Keywords: Sun, Earth, pulsar, electric current, plasma, magnetosphere, temperature, air, electron, neutron,
proton, quark matter, bineutron.
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VK 53:51

KJACCHUYECKAS PABPEILIMMOCTD HEJIOKAJIBHOM OBPATHOM KPAEBOM 3AJIAUU
JIJIS1 MAPABOJIMYECKOI'O YPABHEHUS C UHTEI'PAJIBHBIMHU YCJIOBUSIMUA

I. ]_l_[ymoponal, Jlzx. MammenoBa®
! noxTop ¢unocodun o Matemarnke, kadeapa Biciei MaTeMaTHKH,
2 nouenr, Kadepa BapHaMOHHOr0 HCUKMCICHHS ¥ METOI0B ONTHMH3AIHH
12 Bakunckwmii Tocynapersennsiii Vausepenrer (r. Baky), Asep6aiimkan

Annomayun. B pabome paccmompena kpaesas 3adaua Oasi napaboIULecKo20 YPAGHEHUs Hemeepmozo
nOpAOKA ¢ UHMESPATbHBIM YCao8UueM. [l paccmampugaemori 3a0a4u 6600UMCs OnpedesieHue Kiaccuiecko2o peueHus..

ﬂoxa%zeaiomwz cyujecmeoeaHue u eO0UHCMBEHHOCb KIACCUUECKO20 peuterus NOCMABNIeHHOU 3a0a4uU.
Knrwuesovie cnosa: napa6wzuuecxoe ypaeHerue, Kiaccudeckoe peuteHue, HejloKaabHasl 3aoaua.

PaccMOTpUM B IPSIMOYTOJILHUKE D-,— ={(x,t):0<x <1, 0<t <T} nns ypasuenns

et (2 8) = wyy (xt) + a(tuix )+ b glx. t) + fix ) (1)

obpaTHy!0 3a/1a4y ¢ HeTOKaJIbHBIM yCIOBHEM
-
u(x,O)+§u(x,T)+Ip(t)u(x,t)dt =p(x), 0<x<], @)
0

T'paHUYHBbIM yCJIOBUEM
u,(0,t)=0, 0<t<T, @)

HCJIOKAJIbHBIM MHTCTPAJIbHBIM YCIIOBUEM
1
[yu(xt)dx=00<t=T 4)

1 C JOIOJIHUTCIIbHBIM yCJIOBUEM
1
U, (u)=u(x; t) +jK,. C)u(x,t)dx =h (t), i=1,2; 0<t<T, 5)
0

e 0 >0, X; €[0,1], i =12, X, # X, - hukcupoBaHHbIE YHCTIa, c(t)>0, gx,t), f(x,t)
u p(t)ZO, @(X), K,- (X), h,- (t), i=l, 2, - sajanHble byHkuum, a U(X,t), a(t) u b(t)- HCKOMBIE

¢GbyHKINN.
Omnpeneaenne 1.1.1. Knaccuueckum pewenuem obopammou xpaesou saoauu (1.1.1)-(1.1.5) nazosém mpouxy

{U (X, t) ,a (t), b(t)} pynryuil U(X, t) , a(t) u b(t) , 001A0aIWUX CIEOYIOUUMU CEOUCEAMU.:
i) pynxyus U(X,t) u e€ npoussoonvie Uy (X, t), u, (X, t), U, (X, t) HenpepuleHbl 8 00aACU DT ;
i) ¢ynxyuu a(t) u b(t) HenpepvieHbl HA [O,T],

iii) 6ce ycnosus (1) - (5) yoosremeopsiiomest 6 06b1unoM (KIACCULECKOM) CMbICTE.

© llykroposa I'., Mammenosa /Ix. / Shukurova G.D., Mamedova J.J., 2024
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Teopema 1. Ilycmb  6vinonHsiomcss  yCaogus C(t), p(t) EC[O,T], f(x,t) EC(D-,— ),
1 1
jf(x,t)dx =0, g(x,t)eC(Dy), jg(x,t)dx =0, ¢(x)eC[01], h(t)eC0,T].
0 0
i=12, h(t) Ehl(t)Uz(g) —h2 (t)Ul(g) #0, te [O,T], U YCNOBUSL CO2NACOBAHUS

[om)ax =0, ©
0
)
h (0)+5h,(T)+ [ pt)h; (ot =U,(p), =12, Q

Tozoa 3adaua Haxooicoenus knaccuyeckozo pewtenus 3adauu (1)-(5) sxeusanenmna 3adaue onpedenenus

@dyHuxyut U(X, t) eC 2’1(DT) u a(t),b(t) S C[O, T] , yooeremeopsitowux ypaguenuto (1), ycnosusm (2),(3) u
u,(L,t)=0, 0<t<T, ©)

cR ) =U, (uy ) +at)h () +bt)U, (@) +U, (f), i =1, 2, 0<t<T. ()

W3BecTHO, 4YTO cucTeMa (GYHKIMN {COS ﬂ,kX};O:O, rie ﬂ’k =Kkr, obpasytor 0a3uc B L2(0,1) .
Crenosarensho, nepsyio kommonenty U(X,1) xnaccuueckoro pemenns {U (X,1),a(t), b(t)} sanaun (1)-(3),

(8), (9) MOKHO HCKATb B BUJIE:

u(x,t)=>Y u(t)cos Ax, 4 =k, (10)
k=0
Tnme
1 1, k=0
u,(t)=m Iu(xt)cosﬂxdx k=0,12..., m={" "
k ko ' k ' y b &y ) k 2’ k:1’2’
Hanee, npumensisi popmanibHyto cxemy meroja Oyprwe, u3 (1) u (2) nonyunm
ct)uyt)=F,(t;u,a,b), 0<t<T, (11)
ct)u,(t)+ Xu, (t)=F (t,uab), k=12, ...,0<t<T, (12)
T
uk(0)+5uk(T)+jp(t)uk(t)dt =g, k=012, ..., (13)
0

rue
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1
F.(t;u,a,b)="1(t)+b(t)g, () +at)u,(t), g.()= mk_[g(x,t) cos A, xax,
0

1 1
fk(t):mkjf(x,t)cos/lkxdx, gok:mkjgo(x)cosﬂkxdx, k=0,12,....
0 0

3ametum, uto pemrerne cuctemsl (11) - (13) umeer crnenyromnmii BUI:

T T t
Uy (t) = 1+ 5)1(% ~ [Pty @rct—] %Fo(t;u,a,b)dt} | %Fo(r;u,a,b)dr, (14)

—tci)ds T _Tc/i)d

e’ oe °

U (t) = —Tﬂ[cok -| p(t)uk(t)dtj——”zx
1+ 59_‘{@(18 ° 1+ 59_05

2
I
I—F(ruab)e o) dr+j—)F(ruab)e o’ dr, k=12, ...

VYuuteias (14) u (15), u3 (10) mis dyuaknuun U (X ) t ) MOJIy4aeM CIEyIollee MpeICTaBICHHE

T T
u(x,t) =1+ 5)1(% - j p(t)u, (t)at — & j %)FO (t;u,a,b)dt]+
0

_} ﬂ«k —F lk
t . o(s) T o6)
1 _ ’ %’
+£@FO(T,U’a,b)+kZ:: 7[(pk __([p(t)uk(t)dtJ—WX
1+ se 0°© 1+ se °°©)

tlk t/h%

o vy o e
j—F (r;u,a,b)e ~°© dr+_[—)F (r;u,a,ble CORR COS A, X.

B cuny (11), u3 (9) nomyuum:
a(t) =[h )1 {(ct)hi(t)-U,(F)U,(9) - (ct)h,(t) -U,(f))U,(9) +
+ 3 72, (£) U (9)U; (008 4x) ~Us (@)U (cos zm},

b(t) =[h (O] {h ) O ) ~U,(F)) —h, () hi(t) ~U,(F) +

+ i A2u, (t) (h,(t)U ,(cos A,.x) —h, (t)U, (cos lkx)} |
k=1

24
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17)

(18)
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h(t) =h(6)U,(9) ~h,(HU,(g) #0, 0<t <T. )

Torna, nmpuanmas Bo BHIMaHue (16), u3 (17) u (18) Haxogmm, 9To

a(t) =[O @) h ) -Ui(FU,(9) - ) () ~U,(FU,(9) +

—tids —?ids
= e oc(s) T Se oc(s)
+Zﬂ'k T2 ¢k—jp(t)uk(t)dt a2 "
k=1 == 0

—[—ds
1+ e 2

Y t 2

T 1 _j M gs L4 _] 2k gs
x| =<F(zruable 9 dr+[—Fy(ruable °© dr|x
2 ¢(7) » C(7)

x (U (9)U; (cos 4,x) ~U, (@)U, (cos 4X) }, (20)
b(t) =[h O] L) M t) U, (U, (@) — () ) -U, (FU,(9) +
t i/%

| e we” T
A | o [ PO bt |-

k=1 —[——ds 0
1+ e °°®

- s g
-2 OCT(S;% d C(lr F.(z;u,able £C(S)dsdrnL
1+ e o9 Y
L1 —tjids
+| @Flk(r;u,a,b)e O dr |(h(t)U,(cos 4x) —h, (t)U,(cos AX) +. 121)
0

Jlemma 1. Ecu {U(X,t) ,a(t), b(t)} - peutenue 3adayu (1)-(3), (8),(9), mo dynrxyuu

1
u, (t) :mkju(x,t)coslkxdx, k=0,12,...,
0

yooeremeopsiiom cucmeme (14), (15).

B cuwiny aemmbl 1 mis jokasarensCTBa equHCTBEHHOCTH pemenus 3amaum (1) - (3), (8), (9) mocrarouno
JI0OKa3aTh €AMHCTBEHHOCTH pernenus cucteMsl (16), (19) u (20).

3 o
0O603Ha9nM uepes B 9T COBOKYITHOCTB BCEX (DYHKIHMH BUJIA

u(x,t)=> u,(t)cos 4x, A=k,
k=0
paccMaTpuBaeMbIX B DT , The kaxknas u3 pynkuuit Uy (t), K= 0,12,..., HENpepbIBHA Ha [O,T] u

YZIOBIIETBOPSIET CIIEIYIOIIEMY YCIOBHIO
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i 2
HUO (t)HC[O,T] + [Z (/Ile;HUk (t)Hc [o,T])Zj < Foo.
k=1

3
B mpoctpancTse 82 7 OIIEpallMi CIIOKEHWSA W YMHOXEHHsS Ha CKalsAp ONpPENENseM OOBIMHBIM 00pasoMm.

HOpMy Ha 3TOM MHOJKECTBEC ONIPEACINM TaK:

Hu(x’t) HBgT :HUO(t)HC[O,T] +(Z(/ﬁ”uk(t)HC[o,T])2] '

k=1

UYepes E 733 0003HaYNM MIPOCTPAHCTBO B 23,T xC [O, T ] xC [O, T ] BEKTOP-(yHKITHH
Z(x,t) ={u(x,t),a(t),b(t)} c nopmoit

Hz(x't)HEgT :H“(X’t)usgf +”a(t)HC[o,T] +Hb(t)HC[O,T]'

B3 . E3
I/ISBGCTHO, qTo 2T Hu T SIBIIAOTCA 6aHaXOBBIMI/I HpOCTpaHCTBaMI/I.

3
Teneps paccMOTPHM B IPOCTPAHCTBE E T ormeparop

®(u,a,b) ={®,(u,a,b),®,(u,a,b), ©,(u,a,b)},

CDl(u,a,b):U(x,t)zii]k(t)cosikx, ®,(u,a,b)=af(t), CI)3(u,a,b)=5(t),

k=0

a (yHKIUK UO (t), Uk (t), k 21, 2,..., é(t) u E(t) omnpezenstorcs npasbiMu yactsamu (14), (15),

(19) u (20), cCOOTBETCTBEHHO.
C moMo1IpI0 IPOCTHIX Tpeodpa3oBanuii, u3 (15), (16), (20) u (21) moryunm

10Oty = @+ o]+ TP Ol o O egor

T

.
\/T[J.‘fo (T)‘ZdTJ T ® loorylo® lopory +

0

C[0,T]

1
2

;
+ \/Tub(t)uc;[o,r][ﬂgo (T)‘szJ +

1
T =

2
ﬁ[ ﬂfomfer T Ol 6O oo,

0

1
+ R
c(t)

C[0,T]
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T ;
+J7'ba>cmn[jgxd2d{]], 22)
0

N |-

(kz_lmi pAG) HC[O,T])ZT <22 (kz_l(ﬂi \(pk\)zJ + 22T [p®) oo

T :
JT ( | zui\fk(r)\)zdr] -
C[0,T]

0 k=1

- 3 2 % 1
X(;(ﬂk\\uk\\c[o,r]) } +2\/§(1+5)H@

2@ ] TIa0 | SOl |+

C[0,T]

+2ﬁT(1+5)HT1t)

0 k=1

o ;
| bct) Hc[o T]{_‘-Z(ﬁi 9 (T)DszJ , (23)

C[0,T]

&80 legory = IO1,
x{ €O ) ~U.(FAU,(9) ~ cthy ) ~Uo (MU @)y, +

1
o2+
k=1

\Uz(g)\[u [IK.(x) \dx]+ M(g)\(u J[K 2 (x) \de

C[0,T]
{(;uﬁmj +THp(t)HC[OT]£Z(ﬂ,3 RGY .- ) +
U e Y
+(1+5)H— \/T JZ(ZK‘fk(r)‘) dr| +
c(t) Cl0,T] 0 k=1
+(1+5)Hi Tla®) o (i G lue® logo 7y) ]2+
C[0,T] k=
. ;
s bl TI0k|[S@la@ra] | e
C(t) C[0,T] 0 k=1
@), =ltneT]

C[0,T] C[o, T]
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X{H et B () Uy (FIU, ()~ ) h5 (1) ~U (MU @] 0., +

{5

k=1

+

\hl(t)\(1+ [IK,0) \dxj+ h, (t)\£1+ [ K1) \dxj
0 0

C[0,T]

0

[ o [ 4T Ol 3 0Ly 7|+
k=1 k=1

1

+(1+9) @

T ;
JT ( [> E@ \)Zdr] -

0 k=1

C[0,T]

1 2 3 , )2
T Olor 30100 e ) [

oft)

+(1+9)

C[0,T]

. :
T O, +[J S (2 g, (0 DZdr]
0

k=1

+ 1+ 5)‘ i‘
¢®)lerory

Teneps npeanonoxumM, 9to ganubie 3a1a4n (1)-(3), (8) u (9) y1oBIETBOPSIOT CIEAYIONIMM YCIOBUAM:

111 p(x) eC?[01], 9" (x) €L, (0,), ¢'(0)=¢'(1) =0;
112 F(x,b), f (x,t), £ (x,t) eC?[0]], f,, (x,t)eL,(D;),
f(0,t)=Ff (Lt)=0, 0<t<T;

113 g(X,1), G (X,1), G (x,£) €C*[01], G (X,t) € L, (D7),
9.(0.t)=9,At)=0, 0<t<T;

114. p(t) eC[0,T], K, (x)eL,(02), h(t) eC[0,T], i =12,

ht)=h()U,(9)—h,(t)U,(9) #0, 0<t<T.
Torna, u3 (23), (24) u (25) mony4aem

|Gt gg, <AM)+BUT) @Oy ylu 0 Dgs, +
+C(T)u )3, + Do) oo
18®lcror <A+ B2 (T [a®ggo ryflu )3, +
+Co M u 0 t)lgs, +DoM)[6] o7
b (’)HC[O,T] <A(T)+B5 (M) @ Oy rlu D)z, +
+C3Mu (x,D)]gs, +DaMbOleror

COOTBETCTBCHHO, I'/IC
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(25)

(26)

(27)
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) 1
A(T)=(1+9) 1{2” (p(x)HLZ(O‘l) + 25”— |f(x.t) HLZ(DT)] +
C(t) C[0,T]
1 1
Sl f(x,t 42 " 42T |—— fo(xt ,
ool POl 2@l 42T o]
Bl(T):(5(1+5)-1+1)THi
C(t) C[0,T]

C.(T)=(+58) " +2v2)T|p Ologor

D,(T)=(5(1+8) " +1+2/2) ﬁH%

”gxxx (xf) ||L2(DT)’
C[0,T]

Ao(T) =IO, ¢

x{u COME) -U (M) - ) O) ~Uo(MU1@) ooy +

1
o2+
k=1

" 1
x {zu 0" |, 0p +20+0 )H%

X

U,(g) \(1+.[\K1(x)\dx}+\ul(g) \{1+HK2(X) \dx]

C[0,T]

ﬁﬂfm (X’t)HLZ(DT):|}’

C[0,T]
B,(T)=| [h“)]‘lﬂqm(iﬂszu COR(E)~U, (MU, (0) -
' k=1

| 1
—(c®hy ) -U, (MU0, @+ 5)THE

C[0,T]

2
¢ (T) H [h( )]_1HC[O T]( ;2]

\Uz(g)\(1+ﬂK1(x) \dx]+
0

o (t)HC[O,T]T ’

C[0,T]

)Uz(g)\(l+ [ K1) \de+

0

+|U, (g)\(1+j\/< (x) \dx]

D,(T) = H[h(t)]_lucmT](oo kz}

+)Ul(g)\[1+ﬂK2(x)\de (1+5)H$

VT g |,

C[0,T]

C[0,T]
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A =[O,

|| CORO U@~ OO U (DU,

{5

n 1
X [2” @ (X)HL2 op T 20+9) H@

X

h, (t)\[1+ [1K, (x)\dxth (t)\[1+ [1K1 () \dx]

C[0.T]

TV <x,t)uL2(DT)”,

C[0,T]

By(T) =| [h(”]‘lHC[O,T]@ @ZJZ \hl(t>\[1+ JIK200 \de +
=1 0

+\h2(t)\(1+ | \Kl(x)\de L+8)T

C[0,T]
1

L
c(t)

C[0,T]

Cs(T)=| [h(t)]‘luc[m[ kj Vn(t)\(ﬂ | \Kz(x)\o/x)+
0

+|h, (@)] (1+ J1K.x) \dxj

I ®lororT -
C[0,T]

o.M~ o, | S

X

x \hl(t)\(1+j\K2(x) \dx]+\h2(t)\(1+ﬂK1(x) \dx}
0 0

C[0.T]

\/T ngxx (X’t)HLZ(DT)'

C[0,T]

1

U3 (26)-(28) cnenyer, uto

& (x.t) HBSI +[EOeor,+ HE (t) HC[O,T] <A(T)+

+B(T )Ha(t)HC[O,T]H u(x, t)HBgT +C(T) Hu (x, t)HBgT + D(T)”b(t)HC[O,T] ' (29)

rac

A(T)=A(T)+A(T)+A(T), B(T)=B(T)+B,(T)+Bs(T),
C(T)=Cy(T)+C,(T)+C3(T), D(T)=Dy(T)+D,(T)+Dy(T).
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Teopema 2. [Tycmo R=A (T) + 2, svinoansiomes yenosus 1-4 u ycnosue
(BT)R+C(T)+D(T)R<L. 30)
Tozoa 3aoaua (1)-(3), (8), (9) umeem 6 wape K=K rR C E73: eOUHCMBEHHOe peleHue.
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THE CLASSICAL SOLUTION FOR BOUNDARY VALUE PROBLEM FOR PARABOLIC
EQUATION OF FOURTH ORDER WITH INTEGRAL CONDITION

G.D. Shukurova®, J.J. Mamedova®
1Ph.D. in Mathematics, Department of Higher Mathematics,
2 Associate Professor, Department of Calculus of Variations and Optimization Methods
1.2 Baku State University (Baku), Azerbaijan

Abstract. In this work we consider the boundary value problem for parabolic equation of fourth order with
integral condition. It’s introduced the definition of a classical solution for considered problem. The existence and
uniqueness of classical solution of the stated problem are proved.

Keywords: parabolic equation, classical solution, non-local problem.
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Biological sciences
buosornyeckue Hayku

V]IK 639
OCOBEHHOCTH OBYCTPOMCTBA PbIBOBOJHOI'O XO3SIMICTBA

IO.M. CyﬁﬁoTnHal, E.E. ®unarosa’
! KaHAMIAT CENBCKOXO3SICTBEHHBIX HAYK, JOLCHT, 2 ACIHPAHT
12 ®I'BOY BO «Poccuiickuii Grorexnonorndeckuii yausepeuter (POCBUOTEX)»
(Mocksa), Poccuiickas ®emeparust

Annomayun. B cmamee paccmampusaemcs 06ycmpoiicmseo pblo06o0Ho2o xosscmea. Paccmampusaromes
OCHOBHbIE DYHKYUOHATbHBIE 00BbEKMbL: NPYObl, CAOKU, OACCElHbI, UCNOAb3YeMble NPU BLIPAWUBAHUL KAPRA U open,
OYEHUBAIOMCSL pA3UYHble OUOMEXHOL02UYeCKUe NPOYECChl, UCHONIb3YeMble NPU GbIPAUUBAHUU PblObL.

Knruesvie cnosa: mopgsanoi xapvep, kapn, gopenvb, UHKYOAYuoOHHbuL U pblOOnepepabamvieaiouuil yex,
buomexnonocus, npyoul.

P5100BOICTBO — BBICOKONPOAYKTHBHAs OTpacib PBHIOHOTO XO3SMCTBA, 3aHUMAIOIIAsiCs pPa3BEJCHUEM U
BBIPALIMBAaHUEM PHIOBI B CIEHHAIBHO CO3/IAHHBIX HJIM E€CTECTBEHHBIX BOHoEMax. [lo ypoBHIO peHTaOENBHOCTH €ro
MIPUPABHHUBAIOT K OTKOPMY M BBIPAIIMBAHHIO KPYITHOTO POTATOTO CKOTA Ha MAcTOMINAX BBICIIEH KaTteropuu. Tospko 3a
CYET €CTECTBCHHOM PHIOOMPOAYKTHBHOCTH MOKHO Tony4ats 200 kr peiOHI ¢ | ra, mpu nogkapMiInBaHuu oT 1,5 10 4 T ¢
ra, Tak Kak ppi0a He 3aTpavynuBacT SHEPTHIO Ha 000rpeB cBoero teina [3].

Jisi MUIEeBBIX [eNed WCIOJIB3YIOT PhIOY KHMBYHO, OXJaXAEHHYIO, 3aMOPOXKEHHYIO, COJEHYIO, BSUICHYIO,
KOm4éHylo M cyméHyr. Haubonee ueHHOH cuuTaeTcsi KuBas W OXJaxAEHHas pwiOoa. Peida KOHCcepBHpOBaHHas,
3aMOpO’KEHHAs U COJIEHAs MOCTYMAeT B peaJH3altio LEelbIMH TYIIKaMH, a TakKe B pa3/ieIaHHOM BHJe. bosbas yacTs
PBHIOHOH MPOAYKIMU — KOHCEPBBI U IIPECEPBBI, KOTOPHIE HE MOJBEPratoTCsi CTepuiIu3anuu [5].

Leab HceaeqoBanus: OLEHUTh OCOOCHHOCTH 00yCTpOiicTBa PHIOOBOAHOIO XO3SHCTBA.

Ha ceropnsimauii 1eHb OAHUM 13 KPYITHEHIINX ONEpaTopoB MO )KUBOH phIOE B MOCKOBCKOM PETHOHE SIBISCTCS
Buceposckuii pprookomMOuHaT. B bricepoBckoM prIO0OKOMONHATE yCIIEITHO BBIPAIIUBAIOT Kapma 1 (hOpeb.

Pri6opaszBoaHbie BomoéMbl brucepoBckoro ppiookoMOnHaTa pacnonaraercst K ceBepy ot o3epa buceposo 1,5 km
K ceBepy oT craHuuu KynaBHa I'oppkoBckoro HampaBieHus. Bogo€Mbl 3TOro npeanpusitusi, OCHOBaHHOro B 1961r.,
o0pazoBannch Ha OBIBIIMX BEIpabOTKax TOP(SHOTO MPOM3BOJCTBA, PACIIOIOKEHHBIX BJIOJb [ OpBPKOBCKOro IIocce y
HacenéHHoro myHKkTa KymaBHa m o3epa bucepoBo B Mockosckoit obmactu. I[Ipynsl bucepoBckoro kombOuHarta
00pa3oBaHbl Ha TOP(SIHOM Kapbepe, KOTOPhIA HasbBaJICSA "YduacTok TopdopaspadoTox mMeHu Makcuma ['opbkoro",
MPOCYIIECTBOBABILMI 10 Hauana MATHAECATHIX TooB. [Tocie BBIpabOTKM OCHOBHOW Macca Topda, U Ha ero Mecre ObLl
opranu3oBaH pridxo3 "bucepoBo".

Ha tepputopun AO «bucepoBckuii ppl0OKOMOMHAT» Ha Mpy/Aax €cTh 1IeX M0 MHKyOanuu MKphl Gopein, Ha
TEPPUTOPHH PHIOX03a IeX mepepaboTKi MOPCKOM PHIOBI ¢ KOMTHIILHBIM IIEXOM H II€XOM mpecepBos [ 1, 5].

B mpynax BucepoBckoro xomOuHaTa pbiOy BBIpAlIMBAIOT B MyAax, B OacceiiHax W cankax. OTKpbITOE
akKIoOHepHOe 00mecTBO «brcepoBckuii pPHIOOKOMOMHAT» — CENBCKOXO3SHCTBEHHOE NPEATIPUSTHE, BIIAJCIONIee Ha
IpaBax COOCTBEHHOCTH M JIOJTOCPOYHOM apeHapl 855 ra 3eMenbHBIMU YroAbsMH, paclojokeHHBIX B HormHckowm,
[enkoBckOM paiioHax u B ropojickoM okpyre r. XKenesnomopoxuowm [1, 5].

OCHOBHOM BHA [ICSTENEHOCTH PHIOOKOMOWHATa — BBIpAal[MBaHUE >KMUBOHM pBHIOBI: Kapma, (openu, a Tak ke
YaCTHYHO OCETpa, TOJICTOJOOWKa, Oesoro amypa u Kapacs. [lpenmpusrtie 3aHMMaeTcsi NepepadOTKOM pHIOHI,
BBIPAIMBACMON B CBOUX MPY/aX, a TAKXKE Pa3IMIHBIX BHIOB MOPCKHUX pbIG [1, 5].

IIpoextHass MomHOCTH pbiOOKOMOmHaTa — 400 TOHH Kapma B ToA. B 3aBHCHMOCTH OT TIPHUPOAHBIX H
TEXHOJIOTHYECKNX (aKTOpOB O00BEMBI TOBapHOro kapma u ¢openu BapsupytoT oT 400 mo 550 ToHH B TOZ.
BrIpammBanue TOBapHOTO Kapra 3aHUMAIOTCS B TEUSHUH TPEX JIET OT JIMIMHKH JI0 CETOJIETOK C HaBecKo# 25-30 rpamMm
B IEPBBINA roJl, MosoIb ¢ HaBeckoil 180-250 rpamMm Bo BTOpOIt rox, u ToBapHEI kapm HaBeckoi 1000-1200 rpamm Ha
TPETHi TOJ] BRIPAILIMBAHUS.

Pr100KOMOMHAT yCTEIIHO 3aHMMAETCs BBIPAIIMBAHUEM TOBAPHOH (DOpENM M3 MKPBI, TEXHOJOTHYECKHH IIHKJI
JUIMTCSL OKOJIO ABYX-TpE€X JIeT. B paMkax HanuoHansHOro npoekra «Passutue AITK» B 4acTH akBaKynbTyphl IOCTPOEH,
1 BBEAEH B OIKCIUTyaTallMI0 CBOM WHKYOAIMOHHBIH LEX, IeX KPYIJIOTOJUYHOTO BBIpPALIMBaHMS MoJoau Qopeiny,
MO3BOJIMBIIMM OPTaHU30BaTh HENPEPHIBHBIM Mpolecc BblpamuBaHus (openn B caakax [0 TOBAapHOHW Macchl.
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PpIOOKOMOMHAT OCYIIECTBISET IMOJHBIM IMKI IPOM3BOACTBA OT HMKPHHKH, 10 TOBAapHOW PBIOBI, MEpepadOTKH M
YIMaKOBKH, JIOCTaBKM FOTOBOI MPOAYKIMH HA MPUIABKK MarasuHos [1, 2, 5].

TexHomornyeckuii mporuecc NPOU3BOJCTBA (openu JenuTcs Ha JBa dTama. IlepBblii — 3TO0 HMHKyOaums
(operneBoii MKpHI U BeIpaluBaHue Majibka 10 50-60 r. B moTkax u 6acceliHax nexa.

Bropoit stan — mepecagka Qopesu Ha NOHTOHHBIC JIMHMM C CaJKaMHU JUId TOJYYEHHs TOBapHOM PpBIOBI
HaBeckoi 800-1200 r. 13 uexa Mosioxap dopenu Jyist AadbHEHIIETO BBIpAMBaHK 10 TOBAPHOTO COCTOSHHUS MOCTYIAET
Ha TPY TIOHTOHHBIE JIMHHUH C CaJIKaMH, YCTAHOBJICHHBIME Ha BogoéMax riybounoi 12-15 m [1, 2].

Ha xombuHate pyHKIMOHEpYeT prIidonepepadaTsBatonuid ex. [IpoayKius noap3yeTcst OONBIINM CIIPOCOM Y
MOKyTIaTeNeH, ¥ OTMEUYECHA Pa3INIHBIMU JUIUIOMaMH U MEATIMHU HA OTCYECTBEHHBIX M MEXIYHAPOAHBIX BBICTABKAX.
Ilex ocHaméH COBpEMEHHBIM OO0OpPYNOBaHHWEM, MPOM3BOAWT MPOLYKIHUIO XOJOIHOTO, TOPSYEro KOITYCHUS,
c11aGoCOJICHYTO TIPOIYKITHIO, TPECEPBBI M IPOAYKTHI KYJIHHAPHH: CAJATHI, 3aJIUBHbIE, XapeHyto peioy [1, 5].

B mocnenHue roasl Ha MpyAax OPraHW30BAHO CIIOPTHBHOE M JIIOOMTENLCKOE PBHIOOIOBCTBO, MOJB3YIOIIEECS
OTPOMHBIM CHPOCOM. PEIO0OIIOBHBIE KITyObl OPraHW30BHIBAIOT HA BOJIOEMax PbIOOKOMOMHATA pa3niHble COPEBHOBAHUS
1o peiOHO#t oBite. B 2014 rony matHyo peibasky nocetuso Oosee 27 ThICSY YeloBeK. PHIOOKOMOMHAT OCYIIECTBISIET
JIOCTaBKY CBOEH MpoAyKIUH B Oosiee yeM 150 Mara3uHoB.

XKuBass peida peanu3yercs B TaKMX CETEBBIX TUIepMapkeTax kak: Aman, [lepekpectok, ['mnepriodyc,
Toponckoit cymepmapker, CembMoii Kontunent, Jlemta, O’KEWM. Toproesii oM «bBucepoBo» — nouepHee
npeAnpusiTHe PhIOOKOMOMHATA, KyJa BOILIM TPU Mara3uHa pO3HHYHOW TOpromiy, kade «CeMmb NPYHAOB» U MOTEJb B
nocenke Pp10x03. Mara3uHbl OCHaIICHBI COBPEMEHHBIM TOPIOBBIM 000pyJOBaHHEM, B KQXKJJOM MarasuHe eCTb OTAEN 10
MIPOJIaKH KMBOM M OXJAXICHHOW pBIOBI, U YETO YCTAHOBJICHBI aKBAPUYMBI C CHCTEMOH IMOJadM KHUCIOpPOAA M
($UIBTpaMu, XOJIOAWIBHEIC BUTPHUHBI C YSITYIYaTHIM JIBA0M [ 1, 5].

P5100KOMOMHAT IMEET BBIPOCTHBIC, 3MMOBAIILHBIC U HAaryJIbHBIE KapIIOBBIE MPYIbI, TPH CaJKOBBIX y4acTKa Ha
IITyOOKOBOHBIX IPY/ax, TJ€ BEIpaIuBacTcs Gopens U MepeepKUBACTCsl TOBAPHBIN Kap [5].

Casku (0OBIYHO KBaJpaTHbIC) M3TOTOBJICHBI M3 KAallPOHOBOI NG WIIM METaJUTMUECKON CETKH, HATIHYTOH Ha
MeTandeckuii kapkac. CaIki yCTaHABIMBAIOT B MECTaX, IJie MOCTOSHHO MOJACPKHBAIOTCS ONTUMAJbHBIC ISl IO
ra3oBbIif, TEMIICPATYpPHBIA M COJICBOW peKUMbL. OKOJIO HHUX HE JOJDKHO OBITh 3apociiell BOJHBIX PACTCHHIA,
MPEIMATCTBYIOIIUX MOCTOSHHONW IUPKYJISIIUK BOJBI TOA HUMHM. [Ipyas! He TOIDKHBI 3aTpSA3HATHCS CTOYHBIMM BOJAMH, a
TaKke OBITh OJAaromoNly4yHbIM MO 3apa3HbIM Oosie3HsM pbiO. [ mpenoTBpalieHus OBICTPOro 3arpsi3HEHHUs. BOABI U
MOYBBI TOJ CaJKaMHM OCTaTKaMHd KOPMOB M BBIZICJICHUSIMH PBIO WX YCTaHABIMBAIOT HAa TaKOH TIJyOMHE, YTOOBI
paccTosiHHE MEXIy AHOM CaJKOB M JIOXKeM BojoéMa Obuto He MeHee 1,2-1,5 m. IIpn cuinpHOM 3arps3HEHHH BoAoéMa
IO/ CaJIKaMH IIPOBOAAT MEXaHHUYECKYI0 YOOPKY WIIOBBIX OTJIOKCHMH, NE3MHQHUIUPYIOT UX HETramEHOH M3BECTHIO WIIN
NepeMEIIAloOT CaJKOBbIC JIMHUM HAa YHCTHIE YYacTKH BomoéMa. B mpymax m cagkax MOCTOSHHO KOHTPOJHPYIOT M IO
HEOOXOIUMOCTH PETYIUPYIOT MIPOTOYHOCTH M BOTOOOMEH [3, 4].

CreHbl ¥ AHO 0accelHOB €XEJHEBHO OYMINAIOT OT OCajJKa W CJIM3H, a NPHU CHIBHOM 3arpsA3HEHWH MOIOT M
nesnHpunupyorT. Calky yCTaHAaBIMBAIOT HA IIOHTOHaX B BOJOEME B BHJE CAIKOBBIX JIMHHM, PacrojOKEHHBIX
MapajyiesIbHO WIIH TEPIeHIUKYIIIPHO Oepery B yuacTKax, 3alUIIEHHBIX OT BETpa.

buorexHuKa BbIpallMBaHuUs PHIO BKIIIOYAET B ce0sl CIIEYIOIINE TPOM3BOACTBEHHBIE TPOIIECCHI:

— (hopMUpOBaHHE CTa/Ia TPOU3BOAUTEICH;

— TOJIy4eHHE MOJIOIHU 3aBOACKIM METOAOM;

— BBIpalMBaHUe MOCAJ0YHOTO MaTepraja U TOBapHOU phIOkI [3].

ITioTHOCTB MocaiKu phI0 B OACCEHHBI M CaJIKU 3aBHCUT OT BO3PACTa U MACCHI PbIO, a TAKXKE O JKEJIaeMOro Beca
BEIpamuBaeMoil peIObI Tak, MIIOTHOCTH MOCAIKH CETrOJICTKOB Kaprma cocTaBisieT 1-2 Teic. mT/M?, nByxieTkoB 250-300
/M2, popenn — coorBercTBeHHO 500 THIC. M 250 mIT/M2. BRICOKas TUIOTHOCTH MOCAIKHU PHIO CIIOCOOCTBYET BCITBIIITKE U
OBICTPOMY PacIIpOCTPAHEHUIO 3KTONAPA3UTAPHBIX 3a00ieBaHUi. 3UMOH (Opeb MOJKapMIIMBAIOT, B PE3yJbTAaTe YETO
npupoct ¢dopenu 100-150% [3, 4].

Kopmiienne ppi0  OCYIIECTBISIOT M3  aBTOMATHYECKHX  KOPMYIIEK TOJBKO  IOJHOLEHHBIMH W
JT0OOpPOKAaYeCTBEHHBIMM KOpMaMH. B mpoTuBHOM ciiyuyae y pbI0 BO3HHKAIOT He3apasHble OOJe3HH, TakHe Kak
THITOBUTaMUHO3BI, TUCTPOGUS IEICHN, MUOTUCTPO(HS Y MAIbKOB | JPYyTHE.

C 1enpI0 CBOEBPEMEHHOM AMAarHOCTHKH OOJIe3HEH eXeTHEBHO IPOBOAAT KIMHHUYECKUH OCMOTP PHIO, OTMedas
HapyIIeHUEe TTOBEACHUS U MOeIaHus KOpMa, COCTOSHUE Kal0p M HapyKHBIX MOKPOBOB. Pa3 B Henemo peId MOABEpraoT
MIOJTHOMY  KJIMHUKO-aHATOMHYECKOMY ¥ TapasuToIOTHYecKkoMy obcienoBanuio. [lapamiensHO KOHTPOTUPYIOT
COCTOSIHHE YCJIOBHH CpeIpl 10 THAPOXMMHUYECKHM M CaHHTapHO-Onojormueckum mokaszatemsiM (OMY, xomu-tutp,
KOJIMYECTBO CanpouToB, CTAQHIOKOKKOB, a3pOMOHA 1 TIceBIOMOHaN). [Ipu pocTe 3THX MoKa3areseil 1 0OHapyKeHN!
MIATOTeHHBIX MUKPOOPIaHU3MOB ITPOBOAAT OaKTEPHOJIOTHIECKNE HCCIIEJOBAHUS PHIOHI [6].

Ocoboe BHMMaHWE OOpalIalOT Ha pETYSIpHOE TIPOBEACHHE NPO(GHUIAKTHUECKHX MEPONPHUITHH 110
IIPE0TBPALIEHHIO 3apa3HbIX Oose3Hel. /st 3Toro Heo6X0MMO:

— IIPOBOJUTH KOMIUIEKTOBAHHME CTaa PbI0 U3 OJIaronoiyyHbIX MO 3apa3HbIM OO0JIE3HSAM XO3SHCTB, HE OIyCcKast
CMEIIaHHO M0CaIKN PO U3 Pa3HBIX PHIOOBOHBIX XO3SHCTB;

— OrpaHMYUBATh BO3JCWUCTBHE Ha PHIO cTpecc-(hakTOpoB (M3NUIIHMAX IEPECcagok, COPTUPOBOK, IEpEmaoB
CKOpPOCTHU TE€UECHHUS BOJBI, TEMIIEPATYPHI, COEPKAHUA KUCIOPOAa U T.J.), OCTAO0IAIONINX PE3UCTEHTHOCTh OPTaHU3Ma;
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— CHCTEMATHYCCKH MPOBOIUTH NPOPIIAKTHYECKUEC OOpadOTKHM pPBHIO U WHKYOMPYEMOH HKpBI C LENBIO
MPEOTBPALICHUS YKTOMAPA3UTAPHBIX OOJIC3HEIH;

— BCE MPOU3BOICTBEHHBIC EMKOCTH HE PEXE OJHOrO pa3a B rOJI MOJBEPraTh AC3MH(DEKIINH, a TAKXKE IPOBOIUTH
TEKyIue 00pabOTKH UX MO Mepe OCBOOOKACHUS OT PHIOOMOCATIOYHOTO MaTepHral [4].

Bce mepeuncicHHbIE MEPONPUATHS CIIOCOOCTBYIOT POCTY MPOAYKIMOHHOW CIHOCOOHOCTH pPBIOOBOIHBIX

NPYZIOB.
CIIMCOK JINTEPATYPbBI
1. bucepoBckuii pprookoMOuHar https://biserovo.ru > about......[MIHTepHET HcTOYHMK AaTa oOpamieHus 15.12.23].
2. T'omoBoit oTuér A.O “bucepoBckuii pprookoMmouHar” 2015 roa. — 15 ¢ [MHTEpHET HCTOYHUK NaTta obpamenus 15.12.23].
3. I'pumienko, JI.U., Ax6ae, M.I11., Bacuibkos, I'.B. bone3nu pei6 1 ocHOBBI ppidoBoAcTBa. — M.: Komoc, 1999. — 456 c.
4. Kanaes, 1.A. Berepunapras canurapus B peiooBozictse /Kanaes U.A.,«Arponpomusaary, 1985. — 280 c.
5. IIpoexTHas MOIIHOCTD pBIOOKOMOMHATA Buceposckuit https://yandex.ru
maps/org/biserovskiy rybokombinat/1040938465/ [utepHer ucTO4HKK AaTa obpareHus 15.12.23].

6. CxoropeBa, A.M. JlmarHocTHKa 3apa3HbIX OonesHell pei0 /A.M. Ckoropesa, O. A. Mamxypuna, b. B. Pomamios:
yue6Hoe nocodue. Boponex: ®T'BOY BO BI'AY, 2016. — 108 c.

Mamepuan nocmynun 6 pedaxyuro 24.01.24

PECULIARITIES OF FISH FARMING ARRANGEMENT
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Abstract. The article discusses the arrangement of a fish farm. The main functional objects are considered:
ponds, cages, pools used in the cultivation of carp and trout, and the various biotechnological processes used in the
cultivation of fish are assessed.
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PHYSICAL AND GEOGRAPHICAL, HYDROLOGICAL
AND HYDROCHEMICAL WATER REGIME OF KOSINO LAKES
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Abstract. The article considers the peculiarity of the three lakes located in Kosino. Briefly, the article gives a
limnological characterization of lakes. Hydrological, hydrochemical characteristics are given. It is emphasized that
there is a deviation from the previously observed seasonal dynamics of the development of bacterioplankton, which in
general may indicate a deterioration in the environmental state of the lakes. The main cause of the problem is the lack
of scientific ecological and biological control over the state of unique lakes.

Keywords: three lakes, environmental situation, p-samples, hydromorphology, biological station,
bacterioplankton.

Introduction. There are many rivers, streams, and ponds in Moscow — the city was named after the river, but
there are practically no lakes in Moscow. The Volga-Oka interfluve is not a lake district, the only exceptions are the
glacial lakes in Kosino: Lake Chernoe, Lake Svyatoe, Lake Beloe. We find mentions of these lakes at the beginning of
the XV century. It is known that after 1zmailovsky Pond and the Yauza River turned out to be too small for Peter the
Great, piers were built here, near the eastern shore of Lake Beloe. The traces of the shipyard for a long time indicated
the place of Peter the Great's fleet on the lake [Dryabzhinsky O.E., Subbotina Yu.M., 2011].

Kosino lakes are a complex of glacial reservoirs in the Moscow region well known to limnologists all over the
world. Three lakes are located on an area of only 65 hectares, the lakes include Beloe, Chernoe and Svyatoe, but they
differ from each other in a number of characteristics.

The purpose of the study is to substantiate the data of the hydrological, hydrochemical and physico—
geographical water regime of the Kosino lakes.

Lake Beloe is the largest, with a depth of 13.5 m. The total area is 22.0 hectares, the average depth is 4.4 m.
The shape of its lakebed is compared with a funnel. This reservoir has gone through 6 stages in its development. Lake
Beloe is a eutrophic reservoir containing a lot of dissolved and suspended organic substances. The bottom is composed
of silts. Hydrogen sulfide is present in the bottom layers of the water, which is toxic to the inhabitants of the lake. The
banks are lined with trees, there is a church on the eastern shore [Babkina A.A., Subbotina Yu.M., 2012].

The disruption of the environmental situation in the lake was initially caused by peat mining, as a result of
which lakes Chernoe and Beloe were connected by a channel. As a result, the water regime of both lakes was disrupted,
leading to a reduction in representatives of aquatic and coastal vegetation. The aggravation of the ecological situation of
the lake is associated with an increasing anthropogenic load from year to year. The influx of vacationers is accompanied
by a large amount of waste, trampling of vegetation. Due to noise pollution, many animal species are in a depressed
state. Due to the low environmental education, many visitors to the lake prefer to wash their car in the immediate
vicinity of the recreation area. All these factors subsequently adversely affect not only the natural inhabitants of the
reservoir, which include representatives of flora and fauna, but also the vacationers themselves, demonstrating the
famous boomerang effect [Babkina A.A., Subbotina Yu.M., 2012].

In some years, in the summer on Lake Beloe, as well as on other autotrophic reservoirs, there is a massive
development of blue-green algae (Aphanisomenon flos aquae). In August, as a rule, (Microcystis and Gloeotrichia
verniformis) become dominant [Subbotina Yu.M., 2021].

Blue-green algae make up 95%. They develop where there are a lot of organic substances. The dominant one is
Ahpanizomenon flos-aquae — 90% belonging to b — mesosaprobes. If b — mesosaprobes are dominant, this means
increased saprobity of the reservoir. This once again confirms that the reservoir is highly eutrophied. Individual
populations of Aphanizomenon flos-aquae are able to synthesize neurotoxins called toxins-a, which are toxic to fish and
humans [Subbotina Yu.M., 2021].

There are few plants in the lake itself, although twigs of Canadian pondweed, washed ashore by the waves, are
visible on the shore. This foreign plant, also called "water plague”, has become common in reservoirs near Moscow
since the end of the XIX century.

We have repeatedly carried out (in spring, summer, autumn and winter) hydrochemical analysis of the water of
Lake Beloe, the results are presented in the table (Table 1).

© Filatova E.E., Subbotina Yu.M. / ®unatoea E.E., Cy66otuna 0.M., 2024
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Table 1

Hydrochemical composition of lake water

Hydrochemical indicators of water quality

Research results

The value of the permissible level,
unit of measurement

Hydrogen ion concentration 7,7-119 6,5-8,5
Scent 2 grades, river not more than 2 grades
Colour straw-yellow -

Sludge, sediment

Moderate, sediment

Transparency, cm

20-35,0

not less than 30

Dissolved oxygen, mg/dm® 3,4-9,6 not less than 4,0
Suspended materials, mg/dm® 4,0 44,5 not more than 30,0

BOD (biological oxygen demand) 5 mg/dm® 74-195 not more than 4,0

BOD (biological oxygen demand) 20 mg/dm® 10,5-24,3 -

Ammonium nitrogen mg/dm3 0,42 - 1,65 not more than 1,5 mg/dm3
N nitrites, mg/dm° 0,02 3,2 not more than 3,0 mg/dm?®
N nitrates, mg/dm® less than 0,43 not more than 45,0

Dry solid, mg/dm3 296,4 — 346,5 not more than 1000
Chlorides, mg/dm® 42,4 —98,4 not more than 350
Sulphates, mg/dm® 36,5 3435 not more than 500
Ferrum, mg/dm® 0,15-2.2 not more than 0,3
Petroleum products, mg/dm3 0,18 4,43 not more than 0,5

Synthetic Surfactants (SS), mg/dm?

less than 0,01

not more than 0,5

Lake Beloe, as we can see, is characterized by low values of most indicators of pollution of individual
components of the ecosystem. This can partly be explained by the seasonality of sampling: autumn water samples,
compared with summer ones, were almost always characterized by better organoleptic and hydrochemical parameters,
and low bacterial contamination.

The ichthyofauna of the reservoir is represented by 10 species of fish. Its greatest diversity in Lake Beloe was
observed in the 60-85 years, it was at this time that the lake was stocked for fishing enthusiasts. During this period, the
«Rybolov-sportsmen» group introduced carp of different ages, crucian carp more than 600 thousand pieces and more
than one million pike larvae. Trout, perch, and walleye were also released into the lake. At the moment, perch (Perca
fluviatilis), roach (Rutilus rutilus, pike (Esox), silver carp (Carassius gibelio), golden carp (Carassius auratys, tench
(Tinca tinca), verkhovka (Leucaspius delineatus), carp (Cyprinus carpio), bream (Abramis brama) can be caught in the
lake. you can catch walleye (Stizostedion) [Subbotina Yu.M., 2021].

Based on this, a number of measures should already be taken to improve and restore the ecological situation of
Lake Beloe.

The study of sections of Lake Beloe shows that the bottom relief as a whole reveals a complex structure. Two
basins of this reservoir are observed, points located in the middle of the lake, suggested that in the most remote period a
small reservoir occupied a rounded pit with a steeply falling bottom, in location it coincided with the now existing deep
basin.

Lake Chernoe is connected to Lake Beloe by a narrow channel. The lake area is 2.5 hectares. The modern
appearance of this reservoir is due to the intensive extraction of peat (40-50s) along its shores, due to which the lake
greatly expanded its borders (until the 1940s it was the smallest of all Kosino lakes). The hydromorphological data of
the lakes are presented in Table 2 [Rozanov V.B., Skaryatin V.D., 2009, Serebrovskaya K.B., 2004].

Special attention was paid to the choice of the appropriate tool when measuring depths, since the extreme
looseness of the soils of the Kosino lakes requires certain precautions when performing these works. As such, instead of
the usual lot, a thick metal hoop with a diameter of 9 cm was taken, which was tied to a parachute rope. To study the
relief of the lake bottom, several perpendicular sections were made at selected points and graphs were plotted.

Table 2
Hydromorphological data of lakes and quarries
Data: Lake Chernoe Lake Beloe Lake Svyatoe Quarry pond
The area of the basin, ha 2,5-3,0 21,0-22,0 6,0 10,0
Maximum depth, m 4,0 15,0-17,0 5,0 1,5-1,7
Catch basin, ha 150,0 95,0 -105,0 60,0 25,0

In the following years, the lake overflowed widely, capturing part of the modern land. We cannot determine
the extent of its shores with sufficient clarity at the present time, because contemporary geological surveys are
necessary. The modern lake, due to a new increase in the water level, has expanded greatly, mainly to the south,
flooding the sloping surface that makes up the current shallow part of its bottom. Thus, this latter is a newly acquired
and younger part of the bottom of the Lake Beloe [Dryabzhinsky O.E., Subbotina Yu.M., 2011; Rozanov V.B.,
Skaryatin V.D., 2009].
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The different thickness of the silt deposits of Lake Beloe in different parts of it, apparently, can also be partly
explained by strong fluctuations in the level. In which significant areas of the bottom protruded above the surface of the
water, whereas in other places the accumulation of silt continued continuously.

Lake Chernoe has gone through 5 stages in its development. Large reserves of sapropel, a very valuable
substance lying in two layers, were found at its bottom. In Lake Chernoe, diatoms are widespread — 90%, Fragillaria
construens — 26% — B-mesasaprobe, Melosira italic — 20%, Synedra ulna — 13%. There is a strong overgrowth of higher
aquatic vegetation, macrophytes compete with phytoplankton for food in the water. Due to the fact that B-mesasaprobes
are the dominant feature of the lake, the saprobity of the 3-water reservoir is less, from which it can be concluded that
Lake Chernoe is cleaner than Lake Beloe. Lake Chernoe is the most interesting in its structure. The thickness of the silt
deposits reaches 15 m here. [Dryabzhinsky O.E., Subbotina Y.M., 2011; Subbotina Y.M., 2013].

Peat deposits are strongly developed from the periphery, on the surface of which various representatives of
sedges and gypsum mosses grow. The peripheral areas of the peat bog are occupied by birch, to which are mixed: alder,
aspen, pine, willow and buckthorn; the lowest tier consists of various grasses and gypsum mosses. Thus, in 1980, the
surface of the Chernoozersky peat bog was represented by a low swamp, which is associated with its abundant mineral
nutrition. The uppermost layers of the peat bog on the periphery are formed by forest peat, the thickness of which
reaches 1.5 m (in the northern part up to 4 m). Below the forest peat lies a layer of sedge peat, with a thickness of 2 m in
the south to 4.5 m in the north. The lowest and closest layers to the lake are formed by reed-sedge peat with a thickness
of up to 1.25 m [Dryabzhinsky O.E., Subbotina Yu.M., 2011, Rozanov V.B., Skaryatin V.D., 2009].

From this brief description, it can be seen that the vertical sequence of layers corresponds to modern vegetation
zones. Typical lacustrine sapropel deposits lie below the peat deposits.

The third of the Kosino Lakes is Lake Svyatoe. The lake has exceptional historical and balneological
significance. It is located in the eastern edge of Kosino. It is round in shape and resembles a saucer. In terms of
chemical properties, the water of Lake Svyatoe differs sharply from the water of other Kosino lakes: it contains very
little organic matter (dystrophic type).

The water of Lake Svyatoe is curative: bottom silt contains iodine, silver, bromine. Peasants in the old days
treated rheumatism and various skin diseases by rubbing themselves with silt and pouring lake water. Currently,
scientists have shown that the water of Lake Svyatoe is really healing, has special physico-chemical properties
determined by low temperature and a special biocenosis. These properties of water contribute to the removal from the
body of toxins formed as a result of human radiation exposure or his spacewalk. Mud containing a large amount of blue
clay also has medicinal properties.

The ichthyofauna of the lakes is represented by a wide variety of species, and in sufficient numbers they
contain fish that are delicious for fishermen (pike, walleye, perch, bream, roach, carp, etc.) [Rozanov V.B., Skaryatin
V.D., 2009].

According to researcher Akulova A.Yu. it is said that as a result of complex year-round biological observations
on three Kosino lakes, it showed that during the observation period (2010-2012) compared with the latest observations
that have taken place since the liquidation of the Kosinsk limnological station in 1942, there has been a significant
increase in the values of individual microbiological indicators, there are also deviations from the previously observed
seasonal dynamics of bacterioplankton development, which in general may indicate a deterioration in the environmental
condition of the lakes. The data presented in this work can serve as a basis for further hydrobiological monitoring of the
condition of lakes that are part of the protected area of the Natural-Historical Park Kosinskiy. [Akulova A.Yu., 2017;
Aaronson, A.A., 1970; Yanagita, T., 1978.]

Conclusions. Summing up the above, it should be emphasized once again that at present Lake Beloe, like other
eutrophic lakes, is experiencing a large anthropogenic load, needs a full environmental survey, and, first of all, the study
of hydrobiocenoses to determine the current state, and the development of measures to improve the current situation in
order to prevent their death.

The conducted research does not exhaust the whole range of issues related to the essence, content and
mechanisms of solving these problems. They represent only one of the attempts to study the ecological system of lake-
type reservoirs. Even a small advance in the study of this issue seems to be very useful. The practice of managing
environmental problems of lake-type reservoirs constantly puts forward new theoretical problems that require careful
analysis, solutions, and practical recommendations.
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(DPISI/IKO—FEOFPA(IgH‘IECKI/Iﬁ, TUIPOJIOT MYECKUIA
U TUIPOXVUMHUYECKHUN PEXXUM KOCUHCKOTI'O TPEXO3EPBSI

E.E. ®unarora’, FO.M. CyﬁﬁoTnHa2
! acrimpanr, ® KaHIUIAT CEbCKOXO3SHCTBEHHBIX HAYK, TOLECHT
L2 ®IrBOY BO Poccuiickuii GHOTEXHOMOrHUECKit yauBepcuteT «POCBUOTEX»

Annomayus. B cmamve paccmampugaemcs ocobennocms mpex osep, Haxooawuxca é Kocuno. Bkpamye 6
cmamve Oaemcs JUMHONO2UYECKas xapakmepucmuka o3sep. Ilpusooumcsa eudponozuueckasn, 2UOPOXUMUYECKASL
xapaxmepucmuku. Iloouepkusaemcs, umo umeem mecmo OmKIOHeHUe Om HAOII00AsUeNcs panee Ce30HHOU OUHAMUKU
passumus  OAKMEPUONIAHKIMOHA, YMO 6 YoM MOMNCem CEUOemenbCmeosams 00 YXYOuleHUuu dKOI0SUYECKO20
cocmosinus 03ep. OCHOBHAA NPUYUHA NPOOIEMbL — IO OMCYMCMBUE HAYUHO20 IKOL020-OUON02ULECKO20 KOHMPOJIA 3d
COCMOSHUEM YHUKANbHBIX 03€p.

Knrwouegvie cnosa: mpexosepowe, sxKon02uteckas cumyayus, f-mesacanpobul, cuopomoppono2us, buocmanyus,
6aKmMepuUOnIAHKmOoH.
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Technical sciences
TexHuyeckue HAYKH

YK 00.629.039.58

METOIUKA U TEXHOJIOT'UA BE30l:IACHOI71 JObbIYM
CEPOBO/JIOPOJA N3 I''TYBUH YEPHOI'O MOPS

C.M. Moauros’, B.H. Jleonosa’, 3.H. Merpe.nnm3mm3
! kan. Texu.m., nouent, [louétHsiit Ctponrens, PaGorank BITO n Berepan tpyna Poccuu (r. Eccentyku), Poccust
? KaHIMJAT XMMHYECKHX HAYK, JOLCHT,
¥ nokrop TexHmueckux Hayk, nmpodeccop (Barymu), [pysus

Aunnomayun. Paccmompenvt memoouka u mexuonocust 000vbiuu cepogoodopooa u3 enyoun Uépnozo mopsi.
Hzeecmno, umo nauunas ¢ enybunvt 200m ¢ Uéprnom mope umeem Mecmo Haiuyue cepogooopood, KOHYEHMPAyus
Komopoeo 0o anyounsl 1km. yseruuusaemcs om 0 0o 12ml/n, mo ecmo npumepro na Iml/n...5 ml/n na kasxcovie 300m
no enyoune. Hauunas — oce ¢ enyounvt 1 xm u nusice. Konyenmpayus cepoeooopooa ocmaémes noCmosiHHOU, He
yeenuuueaemes u cocmasniem 10ml/n...12mIn/n. Ilo npedsapumenvhbim OaHHLIM HPUOIUSUMETbHOE KOAUYECHIBO
cepogooopooa 8 Yépuom mope cocmagnsem okono 3,1mapo.m, npuuém e2o edxcec00HOe B80300HOBIEHUE COCMABAAEH
50...80mnn.moun. Paspabomka onpedenéHuot MemoOuKy U mexHouo2uu 000uluu cepo8ooopodd U3 MOPCKUX 21yOuH ¢
svideNieHuem U3z Heco 8odopooa H, 6 uucmom eude noszsorum pewums 3a0ayy odecneueHus: 8blCOKOKAIOPUIHbIMU
9Hepeopecypcamu, Kak 01 yeaell HApPOOHO20 XO03AUCmed, MAK U 6 0COOeHHOCmU, 8 Kauecmee MONaugd O/
KOCMUYECKOU NpoMbluLieHHOCmuY. B cmamve paccmampueaemcs NpUHYUNUATbHAS CXeMd 6e30nachHoi  000biuu
ceposodopoda u3 2enyoun Uépnozo mops, Komopas npedeapumenvHo mpedyem 6bINOIHEHUs COOMBEMCMEYIOUUX
1a060paAmMoPHO-IKCNEPUMEHMATILHBIX UCCIe008ANHULl U MOodcem Oblmb npakmudecku ocyujecmeuma. Ilpednodicennas
Memoouka nompebyem npunodiceHuss oowux ycunuti Meaicoynapoonozo coopysicecmed 3auHmepeco8antblx CmMpan u,
npesicoe 6ce20, pacnoiodceHHbix 6 bacceline Yéprozo mops.

Knrouesovie cnosa: Yépnoe mope, ceposodopood, bezonacnocms, Memoouxa, 000wiua.

BBenenune.

[Ipobnema oGecrieueHnst YEIOBEUECTBA 3HEPrOHOCHUTENSIMH OCTAa&TCs OJHOW M3 CaMbIX 3JI000IHEBHBIX Ha
TEeKyIIMH MOMEHT, MO0 oOIIenpu3HAHHBIC TPAJUIMOHHBIC HCTOYHHUKM HHEprud (HedTh, ra3, TMAPO- W aTOMHBIE
JIEKTPOCTAHIINN ), IPAKTUUECKH, UCUEPIIATH CBOM ITOTCHIMAIBHBIE BO3SMOXKHOCTH M HaXOJATCS Kak Obl B paBHOBECHOM
coctostHuu. [loaToMy, ITPOBOAATCS MCCIIEIOBAaHUS B BBISIBICHUH HOBBIX MCTOYHHKOB SHEPTHH, K KaKOBBIM OTHOCSTCS,
HaTpuMep, ePCIeKTUBHBIC HAIIPABJICHNU JOOBIUM CIAHIIEBOTO rasa.

CBuaeTenscTBOM OOPBOBI 32 CBIPHEBBIE PECYPCHl M PBIHKM COBITA, BIUIOTH A0 CHUJIOBOTO IPOTHUBOCTOSHUS
3aWHTEPECOBAHHBIX CTOPOH, SABJISIETCS HBIHE MOJIBIXAONIast BOMHA B YKpauHe.

B Toxe Bpems, emé 15 et Hazax - 24-25 centsiopst 2009r. B r. HoBOpoccuiicK cocTosIach 1-s ¥ TIOCIIETHSIS
MexayHapoaHas HAy4HO — MPAKTUYECKO# KoH(pepeH s «koaorus YEPHOro Mops: MpoOIeMbl U MEPCIICKTUBBI», HA
KOTOpOH Hamu Obul mpexacTaBieH Jlokimaa, cyTh KOTOPOTO H3JIOKEHAa B Hacrosmieidl cratee. OpraHu3atopamu
KOH(EepEHIINN BBICTYIMIIA MHUHUCTEPCTBO MPHUPOTHBIX pecypcoB U 3konorun Poccun, MUC P®, INocymapcTBeHHas
HOyma P®, Poccuiickas Axagemus Hayk, IISTHTOpCKHMII TOCYTapCTBEHHBIH TEXHOJOTHYECKUH YHHBEPCHTET (HBIHE
Ounmman  Ceepo-KaBkasckoro ®@epepampHoro YruBepcuteta CKO®Y) B 1. [laturopck), UYepHOMOpcKas
Oueprerndeckas Kommanus (YOK), Poccmiickas akageMusi ecTeCTBEHHBIX Hayk, DenepanbHBIA IEHTP HAYKH U
BeIcokux TexHonoruit ®I'Y BHUU I'OUC (L), HUU duzuku FODY u mp.

Lenpro mpoBeaeHuss KOH(MEPEHIUH OBIIIO M3ydYCHHE BOIIPOCOB BO3MOKHOCTH H3BJICUEHHS CEPOBOIOPOJA W3
riryouH Y€pHOro Mopsi, KOHIIEHTpanus KOToporo, HaunHas ¢ rayounsl 200M yBemnumBaercs ot 0 mo 12 mI/m, To ecTh
npumMepHo, Ha 3 MI/1 ...5 mI'/m Ha kaxxasie 300M mo rmy6une. HaunHas — ke ¢ riryOMHBI KM U HIDKE, KOHIICHTPAITHIS
CepOBOIOPOJIa OCTAETCS MMOCTOSTHHOM, He yBeNnnIuBaeTcst u coctaBisierT 10MI /i ... 12mI /.

ITo mpenBapUTENbHBIM JaHHBIM TPUOIM3UTEIHFHOE KOJUYECTBO CEPOBOAOPOJAa B YUEPHOM MOpE COCTaBIISET
okouio 3,1 mupa.tonH [1], mpuaém, ero exerogHoe Bo30OHOBIeHHE cocTaBisieT 50...80 MIIH. TOHH.

CyliecTBYIOT pa3jM4HbIe BEPCHH 00pa30BaHMSI CEpOBOJOPOAa B Heapax UEpHOTo Mops, ABa M3 KOTOPBIX
SIBIISIFOTCS O0JIee PaBJONOA00HBIMH.

IepBas Bepcust 6azupyercst Ha YTBEP KICHUH MMEIOIIEH MECTO THIIOTE3bI O MOTPYKEHUH YacTH CYLIH Ha JTHO
MOpsI TIO3TOMY CBSI3aHHBIE C 3THUM IIPOLECCHl 'HUEHMS PACTUTEIBHOCTH Ha JHE MOpS IIPUBOIAT K OOpa3sOBaHMIO
CepoBOOpOJA.

© IMonuros C.U., Jleonosa B.H., Merpenumisunu 3.H. / Politov S.I., Leonova V.N., Megrelishvily Z.N., 2024
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Bropast Bepcust cBsizana ¢ 0ojee IIyOMHHBIMHM IIPOLIECCAMHU B Tejie 3eMJIM M B 3TOM Cllydae CEpPOBOJOPOJ
MOXeET OBITh MPEJBECTHUKOM OYyIYIIMX MOIIHBIX 3€MJIETPSCEHUH M, €CTECTBEHHO, COMYTCTBYIOMINX Pa3pyIIUTEIbHBIX
Hynamu [2].

Kakum — Obl HM ObLIa Ipuposa oOpa3oBaHUs CEPOBOAOPO/A, €r0 HAJIMYHE B TAKUX OTPOMHBIX KOJIMYECTBaX,
NpEe/ACTaBsIeT COO0OM NOTEHIMAJIBbHYI0 ONACHOCTh JUIsi BceX rocynapctB UepHomopckoro OacceliHa u TpeOyeT
0e30TiaraTeNbHBIX MEp M0 CHU)KEHHIO €r0 KOHIIEHTPAIlMK B MOPCKOI1 BoJie.

B cBa3m, ¢ TOMCKAaMH HOBBIX HCTOYHHKOB JSHEPIHHM, W B IEISIX CHIDKEHUS O€30IacCHOCTH 3aIacoB
cepoBozopoaa B Bogax UEpHOTO MOpsi, TocyaapcTBaM YepHOMOPCKOTo HacceifHa He0OXOJMMO CPOYHO CO3/1aTh €IMHBII
KOOpAWHAIIMOHHBIM  IIGHTp TO pa3paboTke MeXrocyqapcTBEHHOW IPOTpaMMBI 110 MOHHTOPWHTY, IOOBIYE U
peanu3aIyy cepoBOA0POIa N3 MOPCKHX IITyOHH.

Bonopoa, KOTOpblii MOXHO HOJIYYUTh U3 CEPOBOJOPOJA, SIBISAETCS ONHUM H3 CaMbIX 3KOJIOTMYHBIX U
SHEepreTudecky 3PPEeKTHBHBIX BUAOB TOIUMBA. Ha KOH(pEpeHIH ObUTH PACCMOTPEHBI 5 Pa3IMYHBIX BHIOB TEXHOJIOTHI
o 700BIYE CEpOBOJOPOAA M3 UEPHOMOPCKOH BOJBI, TPH W3 KOTOPHIX OBLIM 0/100peHBl (OpyMOM Kak HauOoee
NepCIeKTHBHBIE. B CBOIO ouepenb, U3 0JOOPEHHBIX TPEX — Haubojee MPUOPUTETHBIM BBITJISIIENIa METOJMKA JOOBIUN
cepoBoiopoza u3 riryonH UEpHOro Mopsi, IpeI0KEHHas: aBTOPAMH HACTOSILEH CTaThH.

CyTb pa3pabOTKH COCTOUT B M3BJICYEHNUH CEPOBOAOPO/IA U3 MOPCKOW BOJBI C HAMMEHBLIMMHU 3HEpro3arparamMmu
U €ro JalbHeHIIee UCII0Ib30BaHUE HA Pa3IHYHbIC HAPOTHOXO3AHCTBCHHBIC HYXIbl. BMecTe ¢ TeM, B 11X Oe30macHoi
JIOOBIYM  CEpOBOAOpOJA W3 MOPCKOH BOIBI, TpeOyercsi COONIONEHUS ONpenesiEHHOW METOJMKH W TEXHOJOTMU
MIPOU3BOJICTBA PabOT, KOTOPBIC IPEACTABICHBI B HACTOSIIECH CTaThe.

1. MeToauka U TeXHOJIOrusi 6€30N1aCHOI J00bIYM cepoBoAOpoAa U3 I1youH YépHoro Mopsi.

[IpuHOMNWaTbHAS METOAWKA OpraHM3aluy Oe30macHOW IOOBIYH cepoBOAOpoAa W3 riayOomH UEpHOTO MOpS
BEITJATUT ciienyronmM obpasom (Puc.):

‘ha

I

Puc. Ipunyunuanvuas memoouxa 000viuu ceposodopoda u3 2nyoun 4Yéprozo mops
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1.1. C noBepxXHOCTH BOIBI B MOpPE HAa ONTUMAIIBHYIO TIyOHHY OMYCKAaIOT IenbHyIo TpyOy | amamerpom d, K
HIDKHEMY KOHILy KOTOPOW KpemsT Bom03a0opHbIid 30HT 2 muamerpoM Os BricoTy h; pacmonoxenus 30HTa Haj THOM
Mopst 16 pukcupyroT npu oMoy Tsr 14 n ankepos 15.

1.2. BepxHuii KOHeI Mojaroueld BepTUKaIbHONW TPYObl CKPEIUIIOT ¢ PE3epPBYapoM 3 TakuM o0pa3oM, 4TOOBI
Bepx TpyOsl B HEM 0, OBLT BBIIC CPEIHEr0 YPOBHS OTMETKH MOBepxHOCTH Mops 0; Ha Benuuuny Ah. BuyTpu
noJiaronielt TpyObl pa3MeIaroT oceBoil Hacoc 4.

1.3. PesepByap 3 xécTko KpemsT K pabodeid ruaTtdopme 5, Ha KOTOPOM pa3MEMIaloT 3JIEKTpOoreHeparop 8,
KoHzeHcaTop 9 u rasronpaep 13.

1.4. HeoOX0MuMyT0 SHEPTHIO MOIYYaAI0T IIPH TOMOIIH 3IEKTPOTCHEPAaTOPa BEIPAOATHIBAIOIIETO MICKTPHIECKUI
TOK 32 CYET IEPEMEIIEHHs IOABIXKHON IUIAaTGopMbl 6 MO BEPTHKANM, 3aHUMAIONIEH BEpXHEE IOJIOXKECHHE 07 INpH
NPWINBaX ¥ HIJKHEE IOJIOXKEHHE O1p B Cilydae OTIMBOB. [lepememnieHue MOABIKHOM MmIaTdOpMbel 6 OTHOCHTEIHHO
paboueit mIaThopMbl 5 OCYIIECTBISETCS 10 BEPTUKAIBHBIM HAIPABISIONNM 7, UMEIOIINM KOHEUHbIE OrpaHuIuTend 19
u 20.

Texuonorust paboThl NpeIaraeMoi CXeMbl BBITJISIUT CIIEIYIOIINM 00pa3oMm:

1.2.1. Tlocne MoHTaka BCEH CHUCTEMBI €CTECTBEHHBIM IYTEM (110 NPHUHILMUITY COOOIIAIOIIUXCS COCY/IOB)
MIPOMCXOIUT 3alOJIHEHHE BOAOM TpyOs! 1 10 cpenneit otMeTk ypoBHs Mops 0; [Ipu BonHOBBIX KojebGaHUSX B MOpe
MPOMCXOJUT BEPTHKAJIBHOE IIEpPEMELICHUE MOABIXKHOW MIaTGopMbl 6 OTHOCUTENBHO HEMOABMKHOW paboueii
wiatdopmbl 5. MexaHndeckue nepeMerieHus miar(opMbl MPH NOMOIIN COOTBETCTBYIOIIEH KMHEMAaTHYECKOW IeTH U
reHeparopa 8§ mpeoOpa3yloTcs B 3JIEKTPUYECKHH TOK, KOTOPBIH MOAAaETcs K OCEBOMY OJJIEKTpoHacocy 4 u
3nekTpokommpeccopy 11.

1.2.2. OceBoit Hacoc 4 obecreuynBaeT MOABEM BOIBI HA OMPEICICHHYIO BEIMYUHY BBIIIC CPEIHEH OTMETKH
ypoBHs Mopst 0;. Ha OTKpBITOM BO37yXe IPOMCXOANT Pa3IokKeHHE CEpoBOIOpoaa Ha Bogopoa H, u cBoboxHyto cepy S.

1.2.3. U3Biekaemast BoJa uepe3 OOKOBBIE OTBEPCTHS B pe3epByape 3 3a CUET CHII TPAaBUTAIMH CIIMBACTCS BHU3
U TI0 OTBOJHO# TpyOe 17 TpaHcnopTHpyeTcs: o0paTHO Ha pacuéTHyro rinyouny. [lpu aTom, Bomopox H, B urctom Buze
CKaIUIMBaeTCs B BEpXHEH 4acTH pe3epByapa 3.

1.2.4. O6BEM BoOpOIA, IO MEPE €r0 HAKOIUICHHS B BEPXHEH YacTH pe3epByapa 3, mpu MOMOIIU KOMIIpeccopa
11 u razompoBoaubix Tpyo 10 u 12 momaércs B rasroipaep 13, W3 KOTOPOTO MOPIMOHHO TPAHCIOPTUPYETCS Ha
MaTepHK.

2. TexHoJI0rus NPAKTUYECKOIl peaju3anui NPoeKTa.

TexHOIOTHs NPaKTHIECKON peaT3aliy PACCMaTPUBAEMOT0 IIPOCKTA BBHITIISIIUT CIIELYIONIMM 00pa3oM:

2.1. TIpoBOZAT COOTBETCTBYIOIIME HCCICAOBAHMS 110 YTOYHCHHWIO 3allacoB CEpPOBOAOpPOJAa Kak B
MOBEPXHOCTHOM cJioe h3 (CornacHo CyIiecTBYIOIEH HWH(POPMALUH, COICpKaHHE CEPOBOAOPOAA B ITOM CJIOC
yBemmuuBaetrca ot 0 mI/n mo 12 mI/n), Tak ¥ B HIKEPacIHOI0KEHHOM CTaOMIBHOM IO COAEPKaHUIO CEPOBOAOPOJIA
cnoe hy — (rae konuentparus Hj S Haxoaurest B npenenax 10 mI7/im... 12 mI/),

2.2. OmpenensitoTcsi OCHOBHBIE ONTUMAJIBHBIE TAPAMETPHI CUCTEMBI:

2.2.1. PaccTosiHEE MEXIy TOYKaMH 0TOOpa (OCAMHU CUCTEMEI 10 Tpyoe 1);

2.2.2. TnameTpsl BOJ103a00pHOTO 30HTA 2, TpYOBI 1, pesepByapa 3, HenmoaBukHOM (d3) u momsikHOU (U4 ds)
m1athopm;

2.2.3. OceBoro Hacoca 4, sJeKTporeHeparopa 8, aKKyMyJIHPYIOIIEro ycTpoictBa 9, kommpeccopa 11 u
rasroipjaepa 13;

2.3. TapamensHo, npopabaThIBalOTCS METOAMKa OE30I1aCHOrO MpPeoOpa3oBaHMs MEXaHMYECKOW SHEPruH B
NIEKTPUUECKYIO (MOABMKHAs TuaTdopma 6, BEpTHKAIbHBIE HaNpaBisioniue 18, KOHeYHbIe OrpaHNYNTENH aMIUTUTYbI
BEePTUKAJBHBIX IIepeMENICHUH TMOIBMXHON Tuiatdpopmel BBepx (19) wm BHH3 (20), cucreMa CKOJNBXCHUS,
JJIEKTPOTEeHEpaTop 8, aKKyMyJjHpylomee ycTpoicTtBo 9). Jlajee pemaroTcs BONPOCHI TEXHOJOTMH MOHTa)Xa BCEH
CHCTEMBI B OTKPBITOM MOpE, KOHCTPYKIMH TAT 14 m crocoOBl MX aHKepoBKH 15 B mopckoe mHO 16. ObecneucHue
BOIMPOCOB HAAEKHOCTH BCEH CHCTEMBI M O€30MacHOW JKCIUTyaTalMu €€ B OTKPHITOM MOpe TpeOyeT HpOBEAEHUS
COOTBETCTBYIOIIMX UCCiIeN0BaHKi. B ToM umcie, n3yueHne BonpocoB (GMKCHPOBAHMS HENOABHIKHOW YaCTH MIIaT(OPMBI
B OTKPBITOM MOpE NpPH TOMOMM pacyajok 21 W WX aHKEpOBKM B MOPCKOM JaHE. B 1a0opaToOpHBIX YCIOBHAX
HE00XO0/IMMO TIPOBECTH HCCIIEIOBaHMsI CKOPOCTH pactaa cepoBogopona H,S Ha cocrapmnsironme Hy u S.

Tpebyetca ampobarst B 1a00OpaTOPHBIX YCIOBHAX Ha MOJEISX CAaMOTo NpHHIHWIA paboTHl paspaboTaHHON
cxempl. JlanpHeimas «oOKkaTka» JEHCTBYIOIIETO MaKeTa [O3BOJHT BBIABHTH OTAEIBHBIE HEIOPaOOTKH
paccMaTpruBaeMOi IPUHIMITHAIEHONW CXEMBI JOOBIYH CEPOBOIOPO/IA 3 MOPCKHX TITyOHH, UTO CONPSHKEHO C BOIPOCAMHU
pucka. Ilosromy, yem Oumpke 1abopaTOpHBIE HCCIIEAOBaHUS OyAyT INMPUOIIMKEHBI K YCIOBHAM PaOOTHI B MOPCKHX
pocTopax, TeM Oosblie Oyzner obecnedeHa 0e30MacHOCTh PaOOTHI BCEil CHCTEMBI MO M3BJICYEHHIO CEPOBOAOPOJA M3
BOJIHBIX TTyOHH.

BriBoEIL

Ha ocHOBaHUM BBIIEU310KEHHOTO MOXHO CIENIATh CIETYIOLIUE BEIBObL:

1. ConeprkaHne OrpOMHBIX 3aI1acoB CEpOBOJIOPO/Ia B IiTyOnHax YEPHOTO MOPS NPEICTABISAIOT MOTEHINATLHYIO
OMAaCHOCTh [UISI BCEX MPHOPEXKHBIX TOCYZapcTB YepHOMOpPCKOro OacceiiHa M MOTYT HPHUBECTH K HEOOpaTHMBIM
9KOJIOTHYECKUM TTOCIIEICTBUSIM.
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2. B mensax cHmwkeHus 0€30IaCHOCTH 3alacoB CEpoBOJOpoJa B Bojax UYE&pHOro Mopsi, HEOOXOAUMO
rocyaapcTBaM UepHoMoOpckoro OacceiiHa CpPOYHO CO37aTh COUHBIH KOOPAWHALMOHHBIA LEHTP MO pa3pabdoTKe
MexrocynapcTBEHHOM NPOrpaMMbl IO MOHUTOPHHTY, T00OBIYE M PeAIU3alii CEPOBOAOPOa U3 TIIyOHH MODSL.

3. Ilpennaraemasi aBTOpaMH CTaThbH NPUHIMIHMATbHAS METOAWKA JI0OBIYU CepoBOJOpoaa u3 riryoun Yépuoro
MOpsI, BIIOJIHE OCYIIECTBMMA U MOKET HPUBECTH K HOBBIIICHHIO O0IIEro 06JarocoCTOsHUS rocyaapcTB YepHOMOpPCKOTO
OacceliHa ¢ OJHOBPEMEHHBIM pEIICHHEM 3a/1ad I0 OOEeCle4YeHHH HKOJOTUYECKOH Oe30MacHOCTH TOTEHIHAIBHO
OTIACHOTO B KaTacTpO(HIECKOM OTHOIIECHUN PETHOHA.

4. TexHOMOTHS OpTraHU3alHN JOOBIYN CEpOBOAOPOAa U3 rIyOuH UEPHOTO MOPS MOXKET OBITH BIIOJIHE PEATbHOM
IOCJIe  TMPOBEJCHUSI COOTBETCTBYIOIIMX TEOPETHUECKHX M 3KCICPHUMEHTAIBHBIX HCCICAOBAHMN B 1a00PaTOPHBIX
YCIIOBUSIX.

5.TexHonmorusi peanmu3alys paccMaTpuBacMOTO IIPOEKTa, IMO3BONUT OJHOBPEMEHHO pPELINTh  PSI
COITyTCTBYIOIINX 3a7ad:

5.1. OOGecnieynt denoBe4eCTBO (B MEPBYIO Ouepeib — KOCMHUYECKYIO IPOMBIIIIEHHOCTH) OTPOMHBIMHU
00bEMaMH KaJIOPUHHOTO U 9KOJIOTHYECKH YHCTOTO TOILIHBA.

5.2. TloBBICHT 3aHSATOCTh 3HAYUTEIBHOM MAacChl HMHTEIUICKTYaJIbHOH M TPYAOBOW 4YacTH HaceleHUs
pa3paboTKOi, MPAKTUUECKUM OCYIIECTBICHUEM MPOEKTA U SKCILTyaTalleld COOTBETCTBYIOIIUX COOPYKEHHUI.

5.3. To3Bomut pa3paboTaTh KWHEMATHYECKYIH0 CXEMy U BHEIPUTh B pPEAIbHBIH MPOEKT IOJy4YeHHE
AJIEKTPOIHEPTHH 32 CUET MpeoOpa3oBaHusl MOTCHIUAIBHON SHEPIHH MOPCKUX BOJIH B AJIEKTPUYECKYIO.

5.4. TlpuBenéT K COBEPIICHCTBOBAHWIO METOJUKH M TEXHOJIOTHMM IPOW3BOJICTBA IOABOMHBIX PabOT Mo
YCTPOMCTBY aHKEPHBIX YCTPOMCTB B MOPCKOM JIHE.

5.5. BBIIBUT MakCHMallbHO BO3MOXKHYIO BEJIMYHHY aMIUIMTYAbI KoJieOaHWH ypOBHS MOPCKOH HMOBEpXHOCTH,
YTO B CBOIO OUEPEb ONPEACIUT KOHCTPYKTUBHBIE TApaMETPhl COOTBETCTBYIOIIETO 000PYAOBAHUS.

5.6. I1o3BonmUT OmMpenenuTh BIMSHUE BHIOPOCOB CEPhI HA HKOJOTHYECKYI0 OE30MacHOCTh MPHPOIHOU CPEmbl,
HaXOﬂHmeﬁCﬂ B paBHOBCCHOM COCTOSHUM.

5.7. IlpenocTaBUT BO3MOXKHOCTH MOsiBIEHHS (I0pbl 1 (ayHbl Ha OOIbIIUX TIyOnHax YEpHOTro Mopsi, KOTOPOit
TaM HET B HACTOSILIEE BPEMs B OTJIMYME OT IPYTUX MOPEH.

5.8. [1o3BoyUT OmnpesenuTh ONTHMAIIBHBIE TTAPAMETPBI PACCTOSHUN MEXAY TOYKaMHU 0TOOpa CepOBOAOPOTHOM
BOJIBI U €€ cOpoca B MOPCKHUE TITyOUHBI U T.]T.
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PROCEDURE AND TECHNOLOGY FOR SAFE PRODUCTION
OF HYDROGEN SULFIDE FROM BLACK SEA DEPTHS

S.1. Politov?, V.N. Leonova? Z.N. Megrelishvily®
! Candidate of Technical Sciences, Associate Professor, Honorary Builder, HPE Worker and Veteran of Labor of Russia
(Essentuki), Russia
2Ph.D. in Chemistry, Associate Professor,
*Doctor of Technical Sciences, Professor (Batumi), Georgia

Abstract. The methodology and technology of hydrogen sulfide extraction from the depths of the Black Sea
were considered. It is known that starting from a depth of 200 m in the Black Sea there is a presence of hydrogen
sulfide, the concentration of which is up to a depth of 1 km. increases from 0 to 12 mG/L, that is, by about 3 mG/L... 5
mG/L for every 300 m in depth. Starting from a depth of 1 km and below. The concentration of hydrogen sulfide
remains constant, does not increase and is 10 mG/L... 12 mG/L. According to preliminary data, the approximate
amount of hydrogen sulfide in the Black Sea is about 3.1 million tons, and its annual resumption is 50... 80 million tons.
The development of a certain methodology and technology for the extraction of hydrogen sulfide from the depths of the
sea with the release of hydrogen from it H, in its pure form will solve the problem of providing high-calorie energy
resources, both for the purposes of the national economy, and especially as fuel for the space industry. The article
discusses a schematic scheme for the safe extraction of hydrogen sulfide from the depths of the Black Sea, which
previously requires appropriate laboratory and experimental studies and can be practically feasible. The proposed
method will require the application of the common efforts of the International Community of Interested Countries and,
above all, located in the Black Sea Basin.

Keywords: Black Sea, hydrogen sulfide, safety, methodology, mining.
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Y]IK 66

SHEPI'OCBEPEI'AIOIIUE TENJION3O0JIALIUOHHBIE
MATEPHUAJIBI HA OCHOBE MECTHOTI'O CbIPbsA

B.T. CaﬁnpOBl, Al HprﬁHaT}IHHOBZ, O.J1. Aiitixanos®, B.K. EpnMﬁeTOB4, B.B. Anumog®
! HaBomiickoe otaenenne AH Pys, 2384 Kapakannakckuii 'ocynapcTBeHHbIN Y HUBEpCcUTETH UM. bepaaxa,
5 Wuctutyt I'paxnanckoii 3amutst MUC PY3

Annomayusa. B npedcmasenennom mamepuaie npugeoeHvl pe3yIbmamvl NO UCCACO08AHUIO MECHHbIX
cvipbesbix pecypcos Pecnybnuxu Kapakainakcman Ons nonyuenus 1e2Kk020 meniou3oNayloHHo20 U 02He3AUUIMHO20
Mamepuana Ha ocroge gepmukyauma TebunOynaKckozo mecmopodicoenus, KOmopuvlil 0 XUMUKO-MUHEPATIO2UYECKOMY
cocmasy u u3uUKO-mexHuueckUM CEOUCMEam yCMaHosNeH NPUuzoOHbIM OJid NOAYHEHUs 6CNYUEeHHO20 BEPMUKYIUMA C
BbICOKOU CIMENenvlo 8CHYYUBANUSA, CPABHUMENbHO HU3KOU Menionpo8oOHOCHbIO, O02HECOUKOCbIO, d MAKdce C
BbICOKUMU NOKA3AMENAMU CIMPOUMETbHO-MEXHUYECKUX U MenIoU30NAYUOHHbIX CE0UCME. Bcnyuennvlil eepMmuxyium
CAYIICUM — OCHOGHBIM — CbIPbEGbIM  KOMHOHEHMOM HNpU  NPOU3BOOCHGE JIeSKUX Heccopaemvblx U OSHeCMOUKUX
MeNnIoU30IAYUOHHBIX MAMepuaios, omeeyarwux mpedoganusm Oelicmgyrowux cmanoapmos I'OCT 12865-67
«Bepmuxynum ecnyuennviiiy, FOCT P 53295-2009 «Cpedcmsa ocneszauyumbl 0isi CMAIbHBIX KOHCIPYKYULL», O MeNnio-
U 36YKOUZ0NAYUU 0OBEKIMOB HCUNUUHO-CPAANCOAHCKO20 U COYUATLHO-00WECMBEHHO20 U NPOMBIULIEHHO20 HA3HAYEHUS.

Knrwouegvle cnoga: eepmuxyium, @cnyuuganue, Mmenjous0NAYUOHHbIE MAMEPUAIbI, MENJOU30IAYUS, HUSKAS
MENnIonPOBOOHOCHIb, 36YKOUZONAYUSA, HUSKAS NIAOMHOCMb, OZHECMOUKOCb, MECIHOE CbIPbE.

B cBsi3u ¢ ro0asbHBIME M3MEHEHMSIMH KJIMMAaTa M SHEPreTHYECKUM Ae(UIMTOM aKTyallbHBIM CTall BOIPOC
CTPOUTENBCTBA JOCTYITHOTO JKWJIbSl JIUIsL HAaceNeHHs, OOBEKTOB COLMAIBHON HWH(PaCTPYyKTYphl, NMPOU3BOJCTBEHHBIX
MOMEIIEHUI U IPYruX OOBEKTOB C IPHUMEHEHUEM COBPEMEHHBIX BBICOKOIHEPTOI()(PEKTHBHBIX MaTEpUaIOB BHICOKUMH
NoKazaTeJsIMU dHeprocOepexeHHs. B Iessix MOBBIIEHHS dHEepreTuueckoi 3()(eKTHBHOCTH 37aHUi, BO3BOIUMBIX B
PecniyOnuke, BBEAEGHO 3HAYUTENHBHOE KOJIMYECTBO HOBBIX HOPM U TOJOXKEHHH MO NPHUMEHEHUIO B IPOEKTaX
MIPOTPECCUBHBIX ~ 3HEProcOEperaoInx AapXUTEKTYpHO-THUIOJOTHYECKNX M TEXHHYECKHX pemreHuid. Hopwmbl
TEIUIO3aIIUTHI 3aHui MoBkIIeHb Ha 20-25%, a 3qanuii COUaIbHOro Ha3HaueHus Oostee, yeM Ha 50% [7].

V3MeHnmmchp CTpOMTENbHBIE HOPMBI IO TPeOYEeMBIM CONPOTHBICHUSAM TEIUIONEpead CTPOMTEIbHBIX
KOHCTPYKIMH W TEIUIOW3OJSIIMOHHBIX MAaTepHajoB, TPEOOBAHUS IO apXWUTEKTYpHBIM DPEIICHHUSM HCIOJIb30BAHUS B
CTPOUTEIBCTBE MHOTOITAKHBIX JKMIJIBIX JJOMOB 3HEProcOeperaromx CTEHOBBIX CTPOMTENBHBIX MarephainoB. s
pemieHust 3THX 3a7a4 B HAlled CTpaHe Hayaad pa3paldaTblBaTh TEXHOJOTHM M IPOWU3BOJIUTH pa3lIndHbIC
TEIUIOM30JISIIIMOHHBIE MaTePHAaJIbl M3 MECTHOTO CHIPbsA. TeIuION30 M OrpakJaloIUX KOHCTPYKIUI B 3HAYHTEIHHOM
CTETIeHU ONpeeNsieT NOTPeOICHUE DHEPI U Ha TeIUIO(HKAIMIO ¥ CO3/IaHUe B TOMEIICHUSIX ONTUMAIIbHBIX YCIOBHIA.

Temnon30AIOHHbIE MaTepHaIbl MOTYT OBITH NPOU3BEACHBI M NMPUMEHEHBI B BHJE PYJIOHHBIX, IUTUTOYHBIX
OOJHITOBOYHBIX MaTePHAIOB WM B BUIE TEIUIOM30JIIHOHHBIX cMecel (Harpumep, ITyKaTypHbIE W KJIaJ04HbIe) U JIp.

Kak moxasanu wuccienoBaHHA, B COBPEMEHHBIX YCIIOBHSIX BBIOOP TEIUIOM3OJIIMOHHOTO MaTepuana IJis
OTPAKAAIOUINX KOHCTPYKIMH 3aHUN U COOPYKEHUIT OnpeAemnsieTcs CleAYOIUMHI 0Ka3aTeIsIMU:

— MHHHMAJIbHBIE 3HEPro3aTpaThl Ha IPOU3BOACTBO TEINIOU30SIMOHHBIX MATEPHANIOB;

— Ttemousnyeckue W (MIM) TEIUIOTEXHWYECKHE IoKa3aTenu (A- TEIIONpPOBOAHOCTh, MOPO30CTOWKOCTH,
BOJIOHEIIPOHHUIIAEMOCTh, BOAOIOIIIONIAEMOCTb, OTHECTOMKOCTbD, OTHEYIIOPHOCTD, IAPAIIPOHUIIAEMOCTS, IIIOTHOCT;

— HaIM4YMe THUTHEHWYECKOTO CcepTU(HKAaTa Ha TMPOAYKIHIO C YyKa3aHHEM (aKTHYECKOH BEIIMUMHBI
BBIJIEIISFONITMXCSI BPEAHBIX BEIIECTB M MX HpeesIbHO JorrycTuMoit konnenTpannu (I1J1K);

— BO3MOXXHOCTBIO YTHJIM3AIMM TEIUIOM3OJAIMOHHOIO MaTepuala MUHUMAIbHBIMHU JHEprosaTpaTaMu u 0e3
3arpsi3HEHUsI OKpysKarorieit cpensi [4].

B »ToM mmane, s Hame#W pecmyONMKH, OJHO M3 TEPCTEKTHBHBIX HANpPAaBICHWH B IPOW3BOJCTBE
TEIUTOM30JISIIIMOHHBIX MAaTEPHAJIOB — 3TO IUINTHBIE MaTePHAaJIbl U TEIUIOM30JSIIIMOHHBIE ITYKaTypHBIE CMECH Ha OCHOBE
BCITyYEHHOTO BepMuKyiIHTa TeOnHOyIakcKoro Mectopoxkaenus Pecrry6imku KapakanmakcTas.

BemyueHHsIi BEpMUKYIIUT, TOTy9aeMBIii IyTEeM TEPMHUYECKON I XUMHYECKOW 00pabOTKM 00OTameHHOro
KOHIIEHTpaTa, NPOSBISAET PAJ YHHUKAIbHBIX CBOMCTB: Maljlas HAcblIHAs IUIOTHOCTb, HHM3Kas TEILIONPOBOMHOCTD,
XOpolIasi 3ByKOU3O0JISLUSI U CPABHUTENILHO BBICOKAsl TEMIIEpaTypa IUIABJIEHHUS; CPEeIU APYTUX €ro NpeuMyIIecTB —
XMMHUYECKasi HHEPTHOCTb, OMOJIOTHYECKasi CTOWKOCTh U 3KOJIOTHYEeCKasi 0€3011aCHOCTb.

BepMukyaut npuMeHs0T B KaueCTBE JIETKOW TENIOU30JIUOHHON 3aChIIKU IIPH TEMIIEPATYPE U30JIUPYEMBIX
MIOBEPXHOCTEH B OYEHb IIMPOKOM TemIiieparypHoM auamnasone 260+1100°C (mo 900°C npu n30isiumuu BUO pUPYIOIINX
MIOBEPXHOCTEH), /ISl N3TOTOBJIEHHS TETUIOM30JISLIMOHHBIX U3/IEJINH, a TAK)KE B KAUECTBE 3aII0JIHUTEIIS JIETKUX OETOHOB U
MIPUTOTOBJICHHS IITYKATYPHBIX PACTBOPOB: OTHE3AIIUTHBIX, TETUIOM30JIAIIMOHHBIX M 3BYKOIIOTIIOMAoIuX [3].

© Cabupos b.T., [lypxanarauaos A.I1., Aiimxanos O./1., EpumGeros b.K., Anumos B.b. /
Sabirov B.T., Purkhanatdinov A.P., Aitzhanov O.D., Erimbetov B.K., Alimov B.B., 2024
43


https://kartaslov.ru/%D1%81%D0%B8%D0%BD%D0%BE%D0%BD%D0%B8%D0%BC%D1%8B-%D0%BA-%D1%81%D0%BB%D0%BE%D0%B2%D1%83/%D0%BF%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C

ISSN 2308-4804. Science and world. 2024. Ne 2 (126)

IlepBoe ynoMuHaHue O BepMUKyIUTe B Y30ekucrane oTHocuTcs K 1940 r., korga reonor S.C. BumHeBckuii
0OHAPYKUII €r0 B MUPOKCEHUTAX B CeBEpHOU yacTH ropel Cynranyusaara (HeIHEITHUN yaacTok Tebunbymak) [8].

Puc. 1. Domocrumok obpazya eepmuxynumogoi nopoovt Tebunby1aKcKo2o MemopoicoOeHus,
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Puc. 2. Domocnumox obpasya eepmuxyrumogozo konyenmpama TeOun6ynaKckozo memopoicoeHus
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1
Puc. 3. @omocrumok obpazya écnyuennozo sepmukyauma Tebunbyraxcko2o memopoxcoenus

BepMHKY/IUT OTHOCHTCS K TpyIIe THAPOCTION, MMEIONMX CIOHCTyIo cTpykTypy (Mg, Fe'?, Fe*®),
[(Al,S1),010](OH),-4H,0 wu siBisieTcss TPOAYKTOM BTOPUYHOIO HM3MEHEHWsI Ciion — Ouorura u ioromura. [pu
HarpeBaHuu 10 400-1000°C BepMHUKYIHT paccianBacTcs MOJ IACHCTBHEM Iapa, YBEIHYHBAsACH B 00beMe B 15-20 pas.
BcemydeHHbI BEpMUKYIIHT SBISIETCS CBHITYYHM, JISTKAM BBICOKOIIOPHCTEIM MaTEpPHAIOM B BHJIC YCLIyHYaThIX YACTHIL
CepeOpPHCTOr0 WIIM 30JIOTHCTOTO LBETa M HMEET TaKHe CBOWCTBA, KAaK IMOBBILICHHAas OTHECTOWKOCTH, BBICOKas
3BYKOTIOTJIOMIAIOIIAsT CIIOCOOHOCTD, HU3Kas TEIUIOMPOBOIHOCTD, XUMUKO-OUOIOTHYECKAss HHEPTHOCTh M (pUIIBTPYOLIast
crioco6uocTs [10].

Temmeparypa 1uiaBjieHus: Bepmukyiuta coctapisieT 1365 °C. [Ipu temnepatype 1400 °C obpasyeTcst paciuiaB
B BHJIE CTEKJIa MATOBO-4EPHOTO 1BeTa [5].

Ha pentrenorpammax o0pa3ioB BepMHKynuTa TeOWHOYIaKCcKOro mMectopoxaeHus (puc. 4-6) HabioaarTcs
JTU(paKkIHOHHBIE JIMHUK COOTBETCTBYONME MUuHepaiaMm: diaoromut -d=0,333; 0,25; 0,313; 0,294; 0,251; 0,201; 0,167
0,143 um, akturonut - 0=0,820; 0,488; 0,313; 0,296; 0,271; 0,254 um, sucrarur - d=0,319, 0,300; 0,292; 0,288; 0,254;
0,249; 0,213; 0,174; 0,161; 0,147; 0,145 uwm, asrur - d=0,309; 0,300; 0,295; 0,257 uMm, kansiur d=0,381; 0,300; 0,247,
0,226; 0,208; 0,190; 0,183; 0,161 um, xnopur d=0,688; 0,461; 0,431; 0,349 Hm.
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Puc. 4. Penmeenocpamma ucxoonoii npo6ul nopoowt eepmuxyiuma Tebunb6yiakcko2o mecmoposicoenus
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Puc. 5. Penmeenocpamma obozawernnozo konyenmpama eepmuxyiuma Tebun6yiaxckoeo mecmopotcoenus
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Puc. 6. Penmeenocpamma eécnyuennoco eepmuxyruma TeOunbynakckozo mecmopoicoeHnus

ITo mamaemM A.®. Ceupuaenko (1963, 1965, 1966), B Cynranyusgare BEpMHKYJIHT BMECTE ¢ OHOTHTOM
cocraBigeT 34,7% B NHPOKCEHUTOBOM MaccuBe. Bcerpewaercs B Buae 3epeH 1,6-1,7 mm. Ilox mukpockonom
Ha0III01aeTCs OTYETIMBBIN IIIEOXPOU3M OT JKeNToBaTo-0OypoBaroro o Ng g0 nout 6ecuserHoro mo Np u Nm=1,619.
[1pu HarpeBaHWU CHIIBHO BCITYYHBAETCS, BO MHOTO Pa3 yBeIMYHBasch B 00beMme [8].

W3BecTHO, 4TO BCIyuMBaHHME BEPMHUKYIHTA CBS3aHO CO CKOPOCTbIO Jeruzaparanuu. Ilpm MmenneHHoOM
nerunpatanuu B uHTepBasie 150-170 °C BemyunBaHME He HAOJIOMAETCS, MOJICKYJBI BOJBI MPU 3TOM MEIJICHHO
YAAISIOTCS ¢ MEKIUIACTOBBIX CTPYKTYp IyTeM Tuddy3nun, He pa3pymas Ipu 3TOM MaKpOCTPYKTYpHL. i1 BCIydnBaHUs
BEPMHKYJIHTa HEOOXOAWMO TMOBBIIIEHHE CKOPOCTH IETHAPATAIlMM HaJX MPOIYCKHOH CIIOCOOHOCTBIO MEKCIOEBOTO
MIPOCTPAHCTBA CTPYKTYphl. TO ecTh, pe3koe MoBbImieHHEe Temmneparypbl cBbime 300 °C, 4To yBEeNTUYHMBAET CTENCHb
BCITyurBaHus BepMuKyauta [1].

Ilo pesympTaTaM XHMMHYECKOTO aHaHM3a, COCTaB 00Opas3ma BEPMHKYJIHWTA, IpUBEAEHHOro B Tabm. Ne 1,
yBenuueHnre oobema B 15-30 pas mpu TepMudeckoil 00paboTke, a TakKe HU3KOH HACBITHOW IUIOTHOCTH OO0ecTieunBaeT
3¢ PEKTUBHOCTH TEIUION3OJISIIMOHHOTO CHIIMKAaTHOTO MaTepHaa B KaUYeCTBE yTEIUTUTEIS 3AaHHUMH.
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Tabnuya 1
XumMuyeckuii cocTaB 000raleHHOr0 KOHIEHTPATA U BCIIy4YeHHOT 0
BepMUKYJUTA TeOuMHOYIaKCKOT0 MEeCTOPOKIEHHS
0,
HanMeHOBAHME Conepixanue oKcHa0B, B Macc.% o |y,
: I, B
pPOGEI sio, | A2 |F& | TIO PO g | Mgo [s0; |N® | k0 |06 |8%
0O; 0O; 2 5 (o)
HUcxognas
npoda nopoabt 46,62 | 3,64 | 6,32 | 0,74 | 0,03 | 21,36 | 1368 | 0,10 | 0,50 | 1,0 521 | 99,2
BEPMHUKYJIMTA
OoborameHHbIi
BEPMHUKYJIMTOBBDII
KOHLIEHTPAT 43,11 | 9,28 870 | 1,27 | 0,03 | 1286 | 1466 | 030 | 125 |25 6,17 | 100
Beny4yeHHbIi BepMUKYJIUT 46,14 7,15 | 7,99 | 0,98 | 0,03 | 6,54 16,73 0,15 | 2,0 5,0 6,77 | 99,5

Takum 00pa3oM, Ha OCHOBE IIPOBENICHHBIX KOMILUICKCHBIX HCCIICIOBAHUH XUMUKO-MHHEPaIOTHIECKOTr0 COCTaBa
n  (U3MKO-TEXHHYECKUX  CBOWCTB, YCTAHOBJEHAa BO3MOXHOCTh IOJYYEHHsI  BCIyYCHHOTO  BEPMHKYJIHTA
Tebunbynakckoro mecropoxaeHus Mapku «200» coorserctBytomero I'OCT 12865-67 «BepMukyIuT BCIy4EHHBIH»
MPUTOHBIX JJIsI TPOU3BOJICTBA TEIIOM30JIILHOHHO-OTHE3aUTHBIX MAaTepHaIoB U KOHCTPYKIMOHHBIX OTHE3aIIUTHBIX
MOKPBITHH OTHOCSIIMMCS K cpeicTBaM | rpynmsl orHe3aunmtHo# 3¢ dextuBHocTr o HITB 236-97 cornacuo TY 21-25-
322-90 [9]. A TakKe, M3TOTOBICHIE OTHE3ANIUTHBIX MOKPHITHI HA OCHOBE BCIYYCHHOTO BEPMHUKYIHTA OOJIamaromiei
OTHEe3alUTHOM 3 heKTUBHOCTHIO cBhIe 150 MuH U cooTBeTcTBYIOMIEH 1-if rpynme TOCT P 53295-2009 [2, 6].

Baaroaapsi cBOMM TEIUTOM3OJIALMOHHBIM U APYTUM (QU3HKO-TEXHUYSCKUM XapaKTEePHCTHKAM U3 BCITyYSHHOTO
BEpMHKYJIHTa TeOMHOYNIAKCKOTO MECTOPOXKICHHS MOXKHO IOJYYHTh JICTKOBECHBIH, OKOJOTHYSCKH YHCTBIA H
OUMOCTOWKMIA W30JSLMOHHBIA MarepHal, KOTOPBII MOXET IPUMEHSTBCS B KadecTBE TEIUIOU3OJIALMOHHOTO,
3BYKOHM3OJLSIIMOHHOTO U OTHE3AIUTHOrO MaTepuara.
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ENERGY-SAVING THERMAL INSULATION
MATERIALS BASED ON LOCAL RAW MATERIALS
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Abstract. This material presents the results of the study of local raw materials of the Republic of
Karakalpakstan for the production of light heat-insulating and fire-retardant material based on vermiculite of the
Tebinbulak field, which, in terms of chemical and mineralogical composition and physical and technical properties, is
installed suitable for the production of expanded vermiculite with a high degree of swelling, relatively low thermal
conductivity, fire resistance, as well as with high indicators of construction and technical and thermal insulation
properties. Expanded vermiculite serves as the main raw material component in the production of light non-
combustible and fire-resistant thermal insulation materials that meet the requirements of the current standards GOST
12865-67 "Expanded vermiculite," GOST R 53295-2009 "Fire protection equipment for steel structures,” for heat and
sound insulation of housing, civil and social and industrial facilities.

Keywords: vermiculite, swelling, heat insulation materials, heat insulation, low thermal conductivity, sound
insulation, low density, fire resistance, local raw materials.
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Historical sciences and archeology
I/ICTOPI/I‘lGCKI/Ie HAYKHU U apXxe€oJ10rus

YK 9.93.94.323.24.341

®OPMAJILHOE EJJUHCTBO U PEAJIBHAS IIPAKTUKA B3AUMOJENHCTBHAA POCCUA
CO CTPAHAMMU HA IOCTCOBETCKOM ITPOCTPAHCTBE, COBPEMEHHOCTb

B.U. BricTpeHko,
JIOKTOP UCTOPHYECKHX HayK, Ipodeccop Kadenpsl GuIocohuu 1 ryMaHUTApHBIX HAYK
HoBocubupckuii rocynapcTBeHHbIH yHUBEpCUTET SKOHOMUKH U ynpasienus: « HUHX» (HoBocubupck),
Poccuiickas @enepauys

Aunnomayusn. Ilpobnema e3aumoomuowenuii Poccuu ¢ cocedsmu Ha nocmcosemckom npocmpancmse,
bviswUMU paHee Yacmbio 00Ho20 2ocyoapcmea — CCCP u mecho c8s13aHHbIMU IKOHOMUYECKU, MEHMANbHO, KVIbHYPHO
U NonUMUYeCKU aKMyaibHA Ce200HsA 6 YCI08UAX CMAHOBNEHUS HOB020 MUPOYCHPOUCMEd, Ko20d 803pocid
HeoOX00UMOCb HOUCKA pecypco8 U MeXanusmos coxpanenus Poccuu kax cysepennoeo eocydapcmea, HAOedCHbIX
Napmuepos U COI3HUKO8 8 HOPbOe 3a MeHCOYHAPOOHOe COMPYOHUYECHB80, OCHOBAHHOE HA 83AUMHOM Yieme UHMepecos
opye opyea. B cmamve nocmasnena 3adaua, oovsacHume, nowemy 3a npoweoutyto mpemo eexa nocie pacnada CCCP
HOBble «HE3ABUCUMbBLE) 20CYOapCmad, Hapodsl komopwlx boree 300 nrem cyuecmeosanu emecme 6 pamkax Poccuiickoi
umnepuu, a nomom CCCP, ceco0uss npogoosm HeOOHO3HAYHYIO NOIUMUKY 8 omHoueHuu Poccuu, nonoauss pso
HeopydcecCmBeHHbIX el Cull. A8mop nokasvigaem nPomusopeyUs Medicoy 0eKiapupyemoll U pearbHol NOIUMUKoU cmpam
CHI', npednacaem nymu pewieHusl GaXNCHEWWUX, C €20 MOYKU 3penusi, npoorem O/ YKpenieHus compyoHuiecmsd
Poccuu ¢ npuepanuunvimu 2ocyoapcmsami.

Knroueevie cnosa: Poccus, nocmcosemckoe npocmpancmeo, pyco@oodus, HAYUOHANUZM, HAYUOHATbHAS
nonumuxa, OHKP.

BBeaenue

Cospemennas Poccust octaeTcd OOHMM M3 KPYMHEWIIMX rOCyJapcTB B MHPE MO TEPPUTOPHH M MPUPOIHBIM
pecypcam, a 1o OIeHKaM e€ 3amaJHBIX OINIIOHEHTOB, OCTajllach €AWHCTBEHHOW HMIIEpHEH- rOCylapCTBOM, B COCTaBE
KOTOPOT'O JKUBYT MO-TIpekHeMY Oosiee cTa Haruii 1 HapoaoB. CoxpaHeHHEe MHOTOHApPOAHOCTH COBpeMeHHOW Poccum -
9T0 (aKkT, OTIMYHMTENbHAs YepTa «TOCYAapCTBAa-UMBHIM3ALUN», KOTOpas TpeOyeT IIOCTOSIHHOTO BHHMaHHS K
MEXJIyHapOAHBIM, MEXITHHUYECKHUM OTHomeHus M. [IpemmectByromias Tperb Beka mocne jukBumganuu CCCP
CBUJIETENIBCTBYET O TOM, YTO HEIOOIEHKA 3TOT0 (PaKTopa OUeHb OBICTPO MEHSET OTHOIICHHS MEXIY TOCyJapCTBAMH.
JInxkBuaupys CCCP, B ueM riiaBeHCTBYIOIIas poib npuHaanexana Ipesuaenty Poccuu b.H. Enpuuny, monmutuueckas
JIUTa BCEX COIO3HBIX peciyOnuk (kpome JIuTbl, JlaTBHM, DCTOHMM) AEKIapHpOBala COXPAaHEHHE JPY>KECTBEHHBIX
OTHOIIEHUHA M Pa3BUTUE COTPYAHUYECTBA B MHTEpecax BCEX, HA HOBBIX HMpHHOUNAX. [IpuHMManacek Macca peLIeHHUH,
CO3/1aBAIMCh Pa3HbIE OPraHU3alMY, COIO3bI, HO PE3YNbTaThl OKa3aJIUCh Ha CErOJHs NMPOTUBOpeUnBhl. C OIHOI CTOPOHBI
OTKpBITBIE NMPOTUBHHUKK Poccun, pycodoOs! (JIuta, JlaTBus, DCTOHMSA), C APYrOM — YHYaCTHHUKH PasHBIX COIO30B C
Poccueit (Tamoxenssnii coto3, OJKB, EADC, CorsHoe TOCyZapcTBO W [p.), YYacTBYS B IPHHATHH pEIICHUH,
MOJIIHCHIBAasT JOKYMEHTHI, NEHCTBYIOT MHOTIA Kak NMPOTHBHUKK (Apmenust ceroxns npu H. Ilommusane, YkpauHa,
Monnasus), o6BuHsIsI Poccrio B coOCTBeHHBIX mpobiiemax. IToauTHka HEKOTOPBIX JHIEPOB, MPEACTABISIONINX CBOU
rocyaapcTBa, HEPEIKO NPOTHBOPEUUT NPUHUMAEMBIM pEIICHHSM, YTO JOMYCKaeTCs MPHUHIMIAMH CYIIECTBOBAHUS
00BbeIMHEHNH Ha IOCTCOBETCKOM IIPOCTpaHCTBE. B ocHOBe mpoOieM nexar, Kak MPaBUIO, SBHBIE M CKPBITHIE
9KOHOMHYECKHE WHTEPECHI, HO [T UX PEaNN3allii HCIIOIB3YIOTCS 3THOCKI, HAIINH, HAPOIBI.

MB&I mocTaBUIM 33a9y MPOAHAIN3UPOBATh IPUYMHEI, C HAIIEH TOUKH 3pEHUS, 3TUX IIPOTHBOPEUHA, a HENbIO -
ONpPENEIUTh BO3MOXKHBIE MEPCHEKTUBBI COXPAHEHMs 0 MEPUMETPY I'paHULl Poccun ApyKECTBEHHBIX €11 rocyaapcrs,
MEpPCIIEKTHBBl MPEJOTBPALIeHUs] OOOCTPEHUSI IPOTHBOpPEYMH. OTH NpPOOJIEMBl HAIUIM OTPAXKEHHWE B HAyIHOH
murepatype. Hampumep, MeXHanMOHaIbHBIE KOHQUIMKTBI, WX NPUYWHBI, IIyTH pemieHus ucciexosan M. M.
Hapadymiun [11] , cienas BBIBOJ, YTO MPEKHUE BApUAHTHI PEIICHUS] HAIIMOHAIBHBIX NPOOJIeM ceds Mcuepnaiy, 9To
HallMOHAJbHAsl PpO3Hb, HAlMOHANbHAs BpaXJa, HAIMOHAIBHOE HENOBEpUE, KaK IpaBWIO, — CIEJCTBUE
HAKAIUTMBABIIMXCS TOJaMHU OIMMOOK M MPOMaxoB B HalMOHaIbHOHM moiurtuke [11,c. 64]. C BBIBOAOM aBTOpa MOXHO
COTJIACUTBCA, HO HE B TIOJNHOM Mepe MOXKHO IIPH3HATh, YTO TIJIABEHCTBYIOIIEE MECTO B HCCIEIOBAHUHU
ME)XHAITHOHAIBHBIX KOH(IUKTOB MPUHAUIEKHUT monuTojoruu. C Hamed TOYKH 3peHHs, 374e€Ch BaKEH BCECTOPOHHUI
aHanu3 (PaKTOPOB COBPEMEHHOW MOJMTUKH Ha OCHOBE TITyOOKOTO 3HAHUS MCTOPHUH B3aUMOOTHOIICHUH HAIlWH, HAPOJOB,
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9THOCOB TOT'O MM MHOTO peruoHa. be3 uctopuueckoro 3HaHUS MEKHAILMOHAIBHBIX OTHOIIEHUH B Poccun HeBo3MOXKHa
s QeKTUBHAS HAI[OHAJIbHAs [TOJMTHKA B TOCYIapCTBE ¥ B3aUMOOTHOILCHHUS C COCESIMU.

KarpamanoB A.K oOparun BHHMaHHE Ha TO, YTO OCY)KJAeTCs BHEIIHEE MOCSATaTelIbCTBO HA TEPPUTOPHUIO
Kakoro-JIm0o rocy/iapcTBa U Bce 00S3YIOTCSl yBaKaTh TOCYapCTBEHHBIE TPAHUIIBI, YCTAHOBJICHHBIE COTJIACHO HOpMam
MexayHapojaHoro mnpasa (o ycrasy OOH, 1. I, cT. 2, 1. 4), HO He Bceraa y4YMTBHIBAIOTCS HApYIICHHS IpaB MaJioro
HapoJa B COCTaBe IOCYJapCcTBa, HEPEIKO BOJISI Hapoja, BHIPAXKEHHas B pedepeHayMe, He YUHUTHIBAETCS, YTO OBLIO B
psine pernonoB Adpukwu, a Teneps — B Kpeimy i Jlyrancke, JJonbacce Ha Ykpanne [6]. Banmanue mccienosareneit
MIPUBJICKAET CErOfHS MHOTOBEKTOPHOCTH IOJIMTHKH rocyaapctB KaBkasa, Hampumep, ApMEHHH, KOTOpas C OIHOH
cropons! sBisgercs wieHom OJIKB, ¢ apyroii mpoBoaut BoeHHBIE yueHHs coBMecTHO ¢ CILIA. BaxHo moHSTH, yeM
00BSICHACTCS pOCT HAIIMOHATN3Ma, Pyco(oOnu B psAe IMOCTCOBETCKHUX rocyaapcTs ceronusa? Ilouemy nexmapupyemoe B
1991 r. egurctBo OpBmX wieHoB CCCP He OpUIO peanmu3oBaHo B momHOW Mepe? CraThsl HammcaHa Ha OCHOBE
OITyOJINKOBaHHBIX HCTOYHUKOB M JIUTEPATYPHI.

OcHOBHasl 4YaCTh.

I'enesnc MHOTHMX coBpeMeHHBIX npobiiem P® oTHocuTcs K Oosiee paHHUM 3TamnaM B €€ MCTOPUH, HO Onmxke
Bcex --XXB. Poccuiickas uMnepust Obl1a MHOTOHapOIHOM, CYIIECTBOBAIN 3HAYUTEIILHBIC IMBHIM3aLMOHHbIEC Pa3IHYHs
HapoJOB U MPaBOBBIE, HEPABEHCTBO U MIPOTUBOPEUHs, CTOJKHOBEHUS Mex 1y Hapogamu KaBkasa, eBpelickue MorpoMmsl,
Ooprba 3a HalMoHaJbHOE camoomnpeneiaenue B [loabckoit yactn Poccuiickoit umnepuu, B Ounnsaanu. GopmaibHoO
pYyCCKHe UMEH MIPEUMYIIECTBO, HO peabHO AJIsl OCHOBHON Macchl HaceJIeHHsI PyCCKUX 3Toro He 0bu10. Hanmpumep, npu
MOOWMIIM3AIH B apMUIO TI0CIie BBeICHUS B 1874r. BceoOme BOMHCKONH MOBUHHOCTH, HEKOTOPbIE MaJIble HAPOAbI OBbLIH
0cBOOOXIEHBI OT 3TOH 00s3aHHOCTH. Conman-neMokpaTsl Poccun, a MOTOM OOJNBIIEBHUKH, B3SBIIME HA BOOPYKCHHUE
nneto K. Mapkca o mposeTapckoM HHTEpHALMOHAIM3ME, MPEYBEINYMBIINE €€ 3HAUYCHWE M YIPOLICHHO ITOHHMAs
BO3MOXXHOCTH  yCTaHOBJICHHS COUHCTBA HApOJOB, MPEJOCTaBUB MpPaBO HAIWsIM Ha CaMOOIPEZEICHHE,
aIMUHUCTPATHBHO YCTAaHOBWIM TpaHHUIBl Tepputopuil cyOrekToB CCCP, mo3ke OOBSBHIM O CO3MaHWH HOBOM
HCTOPHYECKOI OOIHOCTH «COBETCKUI HAapoA» B IEPUOJ «Pa3BUTOTO COLMAIU3Ma», HO INIyOOKO HE aHAIW3UpPOBAIH
COCTOSTHME OOIIeCTBa, YTO OBUIO BO3MOYKHO B YCJIOBHSX CIIOXKHMBLICHCS aJMHHHACTPATUBHO-KOMAaHIHOW CHCTEMBI
yIpaBJieHUs, HEIOOLUEHWIH (aKTOp HEBO3MOXKHOCTH OBICTPO JIMKBHIALMK LUBHIM3ALMOHHBIX —Pa3InYuH,
HCTOPHYECKOI MaMsTH HApOJOB, UX OOU U IPOTHBOPEUHIA.

CCCP 0bL1 KpyNHEHIIIUM [0 TEPPUTOPUH FOCYTAPCTBOM B MHpPE, B KOTOPOM MpokuBano Oonee 100 Hamwmii u
HApOJHOCTEH, HaubOoJiee MHOTOYMCICHHBIMH HapogamMu OBbLIH PYyCCKHE, YKpauHIbl u Oemopycer [10, c. 12, 47,
48].Hammmonanenas nonutuka B CCCP Ha mpoTsKeHHH BCEro MEepHoia CYIMECTBOBAHMS COBETCKOW BIAacTH (POpMabHO
no KonctuTynusm Oblna HampasieHa Ha oOecliedeHNe PaBeHCTBA HApOJOB, NEKIAapUPOBAINCH PABHBIC NpaBa KakKHOH
COIO3HOW PECHyOJIMKH, ONPEAEISIINCH MOJIOKEHHE U IpaBa aBTOHOMHBIX PECHYOJHK M HAI[MOHAJBHBIX OKPYroB ( IO
Konctutymmuun CCCP 1977 r.). B peansHOCTH HCTOPHYSCKUE MPEIMOCHIIKN M CIIOKHUBILASCS CHCTEMa COBETCKOM BIACTH
mo3Boisia, HaumHasg ¢ 1921 r. ¢ pemrenus X cvezma PKII(0) mo HammoHaIEHOMY BOIIPOCY, TEpepaclpeleiisaTh
MarepualbHble, (PUHAHCOBBIC , YSIOBEUECKHE pecypchl 13 Poccuu B HallMOHaIbHBIE PECIYOIMKH JUIS JIMKBUIAINH, TaK
Ha3bIBAEMOM OTCTAIOCTH, YCKOPEHUS UX Pa3BUTHS.

B Poccun B TeueHne BEKOB pa3BUBAIACh CHEIMAIN3ANNS OTACIBHBIX SKOHOMHUYECKHUX PAalfOHOB U pa3jieeHue
TpyAa Mexay HuMH. [IpoMbinuieHHsle paiionsl LleHTpansHol Poccun naBanm GOJBIIYIO 9acTh BHITYCKaeMOil B cTpaHe
NPOJIYKIUH MAalIMHOCTPOUTEIbHON MPOMBIIUIEHHOCTH, MaHyPaKTypbl. MallIuHbl, METAJUIOM3IEIHs], JIEC, TEKCTUIbHBIE
ToBaphl ITM Ha YkpauHy, KaBkas, Cpenntoro Asuro. C apyroil CTOpOHBI, OCHOBHAsI Macca xjonka u3 Cpenneir Azuu
nocrynaja B MOCKOBCKHII IPOMBINUICHHBIH paiioH, 3akaBkazbe CHaOxkajo crpaHy HedrThio. Toimbko oT MOCKBBI B
pazHble palioHbI cTpaHbl oTXoAWiI0 11 nuHui xene3HsIx gopor [4, c. 89].

B rozp! mepBoii mATHIETKH HauOOJBIINE CPEACTBA U3 COIO3HOTO OIO/PKETa BBIAEISUTUCH Ha (POPCHPOBAHHBIN
noaseM HHAycTpuanbHbIX HeHTpoB PCOCP (69.1%), Ykpauns(20.6%). Pecnybnukn Cpenneit Asum u Kazaxcran
noxyaw i 3,3 %Bcex BIOKEHHH B TPOMBIIIIEHHOCTh, 3akaBKazbsi — 5,2 %. OTo O0OBsACHAETCS pa3sHOH pOJIbIO
pecyOnuk B penreHuu 3anad matwietkd. [lomydennsie B PCOCP u YkpanHe HaKOIUICHHS B TOIBI IEPBOH MATHIICTKH
JTaBaJId BO3MOKHOCTH IIEpepaclpeensiTh CPEICTBAa OOMIIECOI03HOTO OI0KETa B HHTEPECax MOJIbeMa SKOHOMHUKHU BCErO
rocynapctBa. bromkersr Bcex pecnyOmuk, kpome PCOCP u YkpawHbl, B TOABI MEPBOM MATHUIETKH OCTABAINUCH
NeUIUTHBIMHU, JOTallMd M3 OOIIECOI03HOTO OFO/KeTa HAMHOTO MPEBBIIIANN COOCTBEHHBIC HAKOIJICHHS MHOTHX
aBTOHOMHBIX M COIO3HBIX peciyOnuk. Hampumep, B Typkmenckoit CCP B 1926-1932 rr. oHm coctaBmiu Ooiee
TIOJIOBUHBI PECTYOIMKAaHCKOTO Or0/KeTa, a B Oropkere TamkukucTaHa Toabko B 1929-1930 rr. oHM AOCTHUTIHM MOYTH
80% [4, c. 521]. Macca npeanpuaTuii ObUIa MOCTPOSHA B HAIMMOHAIBHBIX paiioHaX 3a TOAbl NMEPBOW MATWICTKH. B
Bbamkupckoit ACCP noctpoeH siecHoit komMOuHaT 1 Oonee 30 APYrHX NMPOMBINUIEHHBIX NPEINpUSITH, pa3BepHyIach
pasBenka MecTopokaeHui HedTH M >kene3Hoit pynasl. B Tartapckoit ACCP BBeneno B crtpoit 20 mpeampusiTuii, B
SAxyrckoit ACCP noctpoena Amypo -fxyrckas maructpans. B Ykpaunckoit CCP Bouuto B ctpoit okono 400 HOBBIX
MPOMBINIICHHBIX NPEANPHUITUN, B TOM 4uclie, XapbKOBCKMHA TpaKTOpHBIN 3aBoj, JHemporac, Kpamaropckuil 3aBoj
TSDKEJIOTO0 MAIIMHOCTPOEHUS, 3alopoXKCTanb, A30BCTanb, XapbKOBCKHH TpyOOmpokaTHbIH 3aBoj [4, c. 522-523]. B
Benopyccun 6buto mocrpoeno 40 HOBBIX HpennpHsTHI, B TOM uucie ['OMenbckuii 3aBOJ| CEIbCKOXO03IHCTBEHHOTO
MAaIIMHOCTPOCHHUSI, CTAHKOCTPOUTEIBHBIA 3aBo B MuHcke. B 3akaBka3zbe moctpoeHa PuoHckas ruapoctannus 0ims3
Kyraucu, JI3opakckast -B ApMEHUH, CTPOWIIMCH dJIeKTpocTaHmu B barymu, ['anmxke n apyrux paiionax [4, c. 524]. B
nocnenayomuid  nepuoa  cymectBoBanus CCCP  mpopomkamach TOJNHTHKA —MPEOJOJICHUS  OKOHOMUYECKUX
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JUCTIPOTIOPIUIA, pa3Nuiuii B yPOBHE MPOMBIIIIEHHOT0, COL[MAIbHOI0, KyJIbTYPHOTO Pa3BUTHUS HAIIMOHAIbHBIX PAallOHOB
cTpanbl. Hanpumep, B TpaJUIIMOHHO CEILCKOXO03SHCTBEHHOW MOJIIaBUM B COBETCKOE BpeMsi OBLTH MOCTPOEHBI KPYITHBIE
KOHCEepBHbIE 3aBojibl B Tupacmoie, bernepax, B KumunneBe - 3aBoapl «Onektporounpubop» u «Bubpornpudopy, s
Pa3BUTHSI MAIIMHOCTPOCHUSI B PECITYOJIMKE TOCTPOCH MepeAeIbHbIA MEeTaJUTypruiecKuii 3aBoj B . Prionune [7, c. 318].

Pa3zBuTne mNpOMBIIUIEHHOCTH B COIO3HBIX pecryOnukax 3akaBkaszbs, Monnasuu, Cpenneil Aszuu, rue
YHUCIIEHHOCTh HAacCelleHWsT B CHIIY HalMOHAJIbHBIX OCOOCHHOCTEH pocna ObicTpee, yeM B Poccum, mHO3BOISIIO
obecnieumBarh Jromeit paborod. B mocmemyrommii mepuon cymectBoBaHus CCCP  mpopormkamach IONHTHKA
MIPEOJONICHNUS 3KOHOMHYECKUX IUCIIPOTIOPINH, PaslNddii B YPOBHE NPOMBIIUICHHOTO, CONMAIBHOTO, KYIbTYpPHOTO
pa3BUTHs HAIMOHANBHBIX PAaHOHOB CTpaHbl. HammoHampHBIE pPalOHBI Pa3BUBAINCH 3a CUET LEHTPAIN30BAHHOTO
nepepacIpesesieHrsl CPeICTB BCeH CTpaHBI, YTO, K COXaJeHHIo, Obuto 3a0biTo mocie nukBuaamun CCCP, B koTopom
OCHOBY Bce-Taku coctaBisiia Poccms. bes BzammoBbiromHOTo cotpyaamdectsa ¢ Poccueit nocie muksupanun CCCP
MHOTHE YTPATHIN CBOU OBIIbIE MO3UINH, IPKUM IIPHMEPOM YE€ro ABILIFOTCS COBPEMEHHAs! YKpanHa 1 MomaBus.

BMmecTe ¢ TeM B pa3Hble IEpUOJBI COBETCKOM BIACTU YIIEMJLUIUCH MpaBa HEKOTOPHIX HApOJOB (HAmpuMmep,
HemueB [1OBOJDKBS, YeueHNEB, KAJIMBIKOB, TaTap, TYpOK -MECXETHHLEB), U XoTs B 1960-1980-e rr. mMHOroe ObLIO
C/eNaHo JUId MX peaOMINTallMd M BOCCTAHOBJIGHHS NpaB , B HAI[MOHAILHOM CO3HAHUM OCTaBaJCs CJel, MOYBa JJIs
BO3HMKHOBEHHS MEXKAITHHYECKHX MPOTUBOPEYHMH NPH ONpPEIENCHHBIX YCIOBHSX, MOYBa ISl pyco(OoOUH, ITOCKOIBKY
OTBETCTBEHHOCTb 3a YIIEMJICHUE IIpaB HapoA0B NepeHocuTcsa Ha Poccuio

Pacnang CCCP Hauazcs 33010 10 NPUHATUS peuieHus 25 nexadps 1991 r., o 4eM cBUIETEIbCTBYIOT MHOTHE
¢axropsl. B CCCP Ha mocnemHeM 3Tane €ro CyIIECTBOBAHHUS [CKJIApAlMK IOJUTHKA M peajbHas NPAaKTHKa HE
coBmazany. M 3T0T nmponecc ycuiamics ¢ HadajaoM IepecTPOHKH, KOTOpas, B KOHEYHOM HTOTE, IPHUBEJIa K 0CIA0JICHHIO,
a 3aTeM U rH0eNy rocyaapcTBa.

Jexnapanuss O co3gaHMM HOBOW OONIHOCTH «COBETCKMII Hapoa» OKa3alnach B HEKOTOPOH CTENCHH
(OpManbHOCTBIO, YTO TOATBEPAWIN MEKIYHAPOIHBIC, MEXITHUYECKHEC KOH(IJIMKTHI, BO3HUKIINE B DPAIE PETHOHOB
CCCP B ronpl nepecTpoiky MpU OCJIa0JIeHUU TOCYAApCTBEHHOW BJIACTH, MHOTHE U3 KOTOPBIX JACHCTBYIOT M CETOMHS
WIA BO3HUKAIOT BHOBB. Pe3K0 poC HAalMOHAIM3M, IMIOBUHU3M, pycodobus B psae paiionoB CCCP, Hawancs mporiiecc
BBIHY)KJICHHOM MUIpaIlii PyCCKUX M3 COIO3HBIX peciyOnuk. IlomsiTku BeIciiero pykoBoactBa CCCP yperynupoBaTh
STH TPOLECCHl OKazanuch Hed(p(EKTHBHBIMH B CHIY NpEXIE BCETO JIUTENIBHON HETOOLEHKM M HETOHUMAaHUS
3HaYMMOCTH MEKHAI[MOHAJIBHBIX OTHOIIEHHUM, WIHOPHUPOBAaHMA OSTHUYECKHX M HAIMOHANBHBIX OCOOCHHOCTEH U
pa3IUYMid, MePEeOIeHKH 3HAYMMOCTH «IIPOJIETAPCKOr0 MHTEPHAIIMOHAIN3MAa, KOTOPBIN TaK U OCTAJICSl YTOIHEH.

dopmanbHOE paBeHCTBO, Jeknapupyemoe koHcTuTymmsamu CCCP, He crano 0OBEKTHBHO PEalbHOCTBIO U
MIPEX/Ie BCETO B CONMAbHO-IKOHOMIYECKON obmactu. O 4eM CBUIETENBCTBOBAIH HTOTH pa3BuTHi K 1991 r. B cratse
b. BoxrnHa TpWBOIATCS OCHOBHBIC ITOKAa3aTeMN 3KOHOMHKH coro3HBIX pecnyomuk CCCP B 1991 r. k MoMeHTy
mukBupanun CCCP. Hoeele rocymapcerBa, co3maBme CHI' | cocraBmsmu 94,5% B obmem oO6beme BBII OpiBmiero
CCCP, B Tom uncne Poccust — 55.6%. Tpu pecriyonuku [Ipubantruku BMecTe cocTaBisuii Bcero 5,5 %. Bonbmryto pons
B JKOHOMHKE urpana Ykpausna. E€ noms cocraBisina 16.6%. Ho B pacuere Ha nymry HaceneHus: mpousBojcTso BBII
ObUIO caMbIM BeICOKUM B benapycu (8,4 py0.). Poccust crosuia o atomy nokasatento Ha 2-M mecre (7,8 Thic. py0.),
Kazaxcran — Ha 3-m mecte (7.3 Thic. py0.). B TO e BpeMs 00ecredeHHOCTh HaceneHHs] HEOOXOAUMBIMU TOBapaMH U
yCcllyraMy B TOJbI TiepecTpoiiku U ocoOeHHo B 1990-1991 rr. B Poccun peanpHO Oblla HECOMOCTAaBUMO HHUXKE O
cpaBHeHmIo ¢ I'py3ueii, Ykpaunoii, Monnasuei, Dcronueit, Jlarsueit, JIutsoii [1, c. 150].

OcnabneHue rocyapcTsa B rofibl EPECTPONKH BCKPBLIO MPOOJIEMY MEKHAIMOHAIBHBIX OTHOLICHUMH, B psilie
MECT OHa BBIPA3WJiaCh B BOOPYIKECHHBIX CTOJIKHOBEHHSX, KOH(IMKTAX, KOTOPHIE OCTAIOTCS HEPEUICHHBIMU U CErOJIHSI.
npuobpen ¢GopMy KOH(IMKTa MeX1y apMsHaMH W azepOaijpkaHmamu, a BHHAT B 3ToM Poccmio. Bomee 30 ner
MEXTyHApOJHAsT KOMUCCHS IBITanack paspemuth Haropro-Kapabaxckuii KoHQIUKT, BOSHUKIIHKA B 1988 T. B paMkax
CCCP, w0 B 2020 r. BRIHYX/EHa ObLIa MpH3HATH CBoe MopaxkeHue. B 2024 r. KOHQIUKT 3aBEpIIHIICS TOTOBOPOM
MEXAy TpaBUTENbCTBAMH AsepOaimkana M ApMmeHun o mepexojge HaropHoro Kapabaxa mox OpHCAMKIHIO
Aszep0aiimkaHa U MacCOBBIM OErcTBOM OTTyAa ThICSY apMsiH. KOH(GIIMKT MeX1y rpy3MHaMH, OCETHHAMH, a0Xa3laMu
paspelieH BOCHHBIM ITyT€M, HO HET YBEPEeHHOCTH, YTO HE BCIBIXHET CHOBa. He paspemieH KOHQUIMKT MEXIY
Monnasueit un IlpuaaectpoBseM, cymectBytommii ¢ 1992 r. IlpakTtmka moka3ama, 4TO HH B OJHOM Cllydae
Me)KHAIIMOHAJIFHBIE KOH(IMKTH Ha ITOCTCOBETCKOM IIPOCTPAHCTBE C IMPHBICUEHHEM IIPEICTABHTENICH MacChl CTpaH,
opranmzamuii, gaxke OOH He ObuTH yperynmpoBaHbl. Poccust ygacTBoBajla B KadecTBE MHPOTBOpHA (B KOHQIIMKTE
mexy I'pysueit u FOxnoit Ocetneit), rapanra (Mexxy Monmasueit u [IpunHecTpoBbeM, ApMeHueil u AzepOaiimxanom
B Haropnom Kapabaxe), obecneunBana 3ammry Hacenenus IOxnaoit Ocetunm u AOxasum B BOWHe c ['pysueil B
2008r.Y naBanock 3aMOpPO3UTh KOH(JIMKTHI, HO HE Pa3pelIuTh B MOJHOW Mepe WIN NPeNOTBPATHTh BO3HHUKHOBEHHUE
HOBBIX. Tak B cyBepenHoi Kuprusum 3a nocnennue 30 jieT HEOTHOKpAaTHO BO3HUKaNIHM Oecriopsinku B OIICKOM paiioHe,
YTO OKAa3bIBAJO BIMSHHE HA MOJMTHYECKYIO CHTYAIMIO B CTpaHe, Ha BHIOOPHI mpe3uzaeHTa. B Y30ekucrane B urone
2022r. umenu MecTo Oecriopsiiki B aBTOHOMHOM obnacti Kapaxannakcran. becnopsinku B ropose Hykyce npousorim
Ha (oHE 0OCYX/ICHHSI W3MEHEHHH W JOIOJHEHUI B KOHCTHUTYIHMIO CTpaHbl. Biactn Y30ekucraHa pemuian MpoBecTH
pedepennym no BHecenuto Oonee 200 m3MeHeHMH B KOHCTHUTYHHIO. IIpoekT 3akoHa ObLI 0JOOpeH nermyTaTamu U
BBIHECEH Ha BceHaponHoe obcyxnaeHue. [Ipemmoxenne 00 orpaHndeHUN CyBepeHHTeTa pecmyonuku Kapakaiamakcran
BBI3BAJIIO HEIOBOJIBCTBO B pErnoHe. B pesymprare OecmopsakoB MOTHOIM Kak MUHHUMYM 18 dwenoBek, Oosee 240
noctpagany. [lo maHHBIM TocosbeTBa P®, poccusH cpenu HuUX He Obuto.Ha MecTto coOBITHI BBIEXasl MPE3UIACHT
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V36ekucrana IllaBkaT Mup3uées, Bcrperuics ¢ HaceneHneM Maxaum JKekerepek B Hykyce. [1o coobmenunsm npecc-
CITy>KOBI TIpe3uJIeHTa Y30EeKHUCTaHa CTapEeUIINHBI PaccKas3ald, YTO B HEJIJAaBHUX COOBITUSIX «OTAEIbHBIC MPEACTaBUTEIN
MOJIOIC)KU OLIMOJINCh M COBEPILMIN IPOTHBOIPAaBHbIE NeHCTBHA. HeKoTOpble MOJIOABIE JIIOAN MONAIH IO/ BIIMSHUCE
BHEIIIHUX CHJI U HOJJAIUCh AIMOIMOHAIBHBIM IOPHIBaM"", — MOYEPKHYIH MECTHbIE KUTEIIN Ha BCTPEUE C MPE3UTCHTOM.
OHM OTMETHJIH, YTO y30€KH U Kapakajlakd — 3TO OJWH HAapOJ C ABYMs SI3bIKaMH M HEOOXOAMMO LIEHUTh U o0OeperaTh
eIMHCTBO M MHMp B Y30ekucrtane. ['1aBa Y30ekucrana BcTpermiicsi ¢ nemyratamu JKokaprsl Keneca PecmyOnuku
Kapakammakcran B Hykyce. B coorBerctBum ¢ Koncrurymumeit PecmyOmukm VY36exucran [Ipesument IllaBkat
MupauéeB m3nan ykas "O BBeICHHH YpE3BBIYAHOTO MOJOXKEHM Ha TeppuTtopun Pecrybmmku Kapakanmakcran", 011
BBEICH KOMEHAAHTCKUI Yac W psii OTpaHWYCHHUN I Tpak[IaH, NPUHATBL MEphl A oOecrieueHHs Oe30TacHOCTH
KHTEIEH, 3alUThl UX HHTEPECOB M BOCCTAHOBJICHHA NOpAIKa Ha Tepputopuu Kapakanmakcrana. OdcranoBka B Hykyce
crabunm3upoBanack [5]. Bece 3Tn mpuMepsl TOBOPSAT O HEBO3MOXHOCTH pa3 M HABCETAA PELINTh MEXHAIMOHAIBHBIC,
MEXITHHUECKHE TPOOIEMBI, IOCKOJNBKY XH3Hb MEHSAETCSA, HCTOPHYECKas MaMsTh OCTAeTCs, CTPEMJICHHE 3THOCOB,
MaJIbIX HapOJIOB COXPAaHHUTh CBOIO MICHTHYHOCTS, SI3bIK, KYJIBTYPY, TPAAULUH B YCIOBHUSAX III00AIN3AIMU U TOCTOSIHHO
MEHSIOIIErocss MHpa 3aKOHOMEpPHO. A 3TO TpeOyeT B3BELIEHHOH MOJMTHKH, ydeTa BIACTAIMH BceX (aKTOpoB JUIs
oOecrieuennsi MUpHOTO cokutesnbeTBa B XX| Beke mpeicraBuTenedl pasHbIX HAPOAOB, MCTOPUYECKH OKa3aBLIMXCS B
paMKax TeX WIM MHBIX MHOTOHApOJHBIX, MHOTOITHUYHBIX rocyaapcts. K cojkaneHuro, MHp CEroiHs AEMOHCTPUPYET
MOCTOSTHHOE CTPEMJICHHE PEelIaTh 3TH NPOOJIEMbl BOCHHBIM IIyTE€M, B OCHOBE UY€ro JIeXKaT HPEKAE BCETO IKOHOMHIECKUE
HUHTEPECH], a He MPUHIIUITBI COXPAHEHHU MUpPA U YeJIOBeKa.

C pocToMm HalmoHalu3Ma, MIOBHHU3MA, pycodobru B psae paitonoB CCCP, Havascs mporecc BRIHYXICHHON
MUTpPAIN PYCCKUX W3 COIO3HBIX peciyOnuk. [Tomeitku Boicmero pykoBoactBa CCCP yperymupoBaTh 3TH MPOIECCHI
OKa3aIuch HEIPPEKTUBHBIMH B CHIY MPEXIEC BCETO JUINTEIHHOW HEIOOUEHKHM W HETIOHWMAaHUS 3HAYMMOCTH
ME)KHALMOHANIPHBIX OTHOIICHUH, HWTCHOPUPOBAHUS JSTHUYECKHMX M HANMOHAJIBHBIX OCOOCHHOCTEH M pa3iInyiui,
MIEPEOIICHKN 3HAYNMOCTH «IIPOJIETAPCKOTO MHTEPHAMOHAIIN3MAa», KOTOPBIM TaK U OCTAJICS YTOIHEH.

Takum oOpasom, cucrema ynpasinenuss B CCCP mosBoisia pacmpenensTb pecypchl CTpaHbl, HCXOIS M3
HMHTEPECOB TOCyIapcTBa, a HE O00ECHEYCHUs] PaBEHCTBA COIO3HBIX PECIyOJIMK, PaBEHCTBA BO3MOXHOCTEH Hapo/OB B
obecreueHnn UX COLMaIbHO-9KOHOMUUECKOTO pa3Butusi. OciadlieHne Tocy1apcTBa B rOJIbl EPECTPOMKU CTaIO OJHOM
U3 NPUYUH POCTa HALMOHAIUCTUYECKHX, aHTUPOCCUICKUX HACTPOCHUI M NMPOTHUBOPEUMH, MPOSBICHHS pycododuu,
npuBeNo K 0ercTBy u3 coro3ubix pecnyonnk CCCP nekopenHoro HaceneHwus. [lepBrie GexeHusl B Poccun nosiBUiMch
nocnie morpoma apMmsiH B Cymraute B 1988 1., B baky — B 1990 r., morpoMoB Typok -mecxeTuHIeB B 1989 r. B ®@eprane
(Y30ekckas CCP). A mocne mukBupmarmun CCCP, korma cramo sicHO, 4To 0Ooiee 25MITH. Yell. PYCCKOTOBOPSAIIECTO
HaceleHus OKas3aJloch 3a mpexaenamu Poccum, morox OexenumeB B Poccuro ycmmmics. CpodHO cTamu co3naBaTh
HOPMATHUBHO-TIPaBOBYIO 0a3y u ¢ 1 mrons 1992 . co Bpemenu coznanus PenepanbHOil MUTpanuoHHON ciryk0b1 (OMC)
Havanach perucrpaius OexeHuneB B Poccun. Uuncno OGekeHIeB M BBIHYKAECHHBIX IepecerneHleB B Poccun pocio 1o
cpemuabl  1990-x.rr. MaccoBele TIOTOKH OeXEHIEB WM W3 TaKAKHCTaHa, TIe IDIa TpaXKJaHCKas BOWHA, W3
AszepbOaiimxkana, ['py3un. Kasaxcrana. [lo 70% OGexeHueB cocraBmsuin pycckue. B 1990-e rr. He Obuto OexeHIEB n3
benopyccun, mano -¢ Ykpaunsl. CI0KHOCTH pelieHus] BOompocoB Mexay Poccueit u Ykpaunoit o Kpoime, o pasnene
YepHomopckoro ¢uioTa, 0 cyabbe saepHoro opyxus B 1990-¢ rr. Moriam Obl HACTOPOXKUTH PYKOBOIACTBO P,
MPEABUACTh 3TU MPOIECChl B OyayiieM, HO He HacTopoxkmmd. K 2001 r. 3a rpanunamu Poccuu B OBIBIIMX COFO3HBIX
pecnybnukax CCCP nposxnBano 20MIH. pyCCKHX WM TOBOPSAIIMX Ha PYCCKOM si3bIke [2, c. 97-98]. B Teuenue tpetn
BEKa 3THUYECKHE M MEXKHAIIMOHAJIBHBIE MPOTHBOPEYHS MIEPUOINYECKH BOSHUKAIN Ha IMOCTCOBETCKOM IIPOCTPAHCTBE U
MIPOAOJDKAIOT CYIIECTBOBATh B CHJIY IECTPOTO COCTaBa HACEICHHUS, CTPEMIICHHS MOJIMTHYECKOH 3IUTHI TOCYJapCcTB
UCTIONIB30BATh WX JJISI COXPAaHEHWS] M YKPEMJICHUs CBOEH BJIACTH NPH BO3HWKHOBEHHM KaKMX-TH0O 3KOHOMHYECKHX
tpynHocted. A ¢ nukBupauuedi CCCP otHoumeHuss PO ¢ HOBBIMM HE3aBUCMMBIMHM TOCYJapCTBaMH B YCIOBHAX
BO3POCHINX BO3MOXHOCTEH IOJUTHYECKUX JJIUT BBHIOMPATh CBOM IyTh pemieHusl NpoOiieM M pocTa HPeUIoKeHHH Co
CTOpOHBI 3amaja MOCTENCHHO YTpPauMBajdM CTaOMIBHOCTh, HECMOTPS HAa pELICHUs, MPUHUMAaeMble CO3JIaHHBIMHU
komekTuBHBIME opraHamu (CHI', OJIKB, EBpAzDc, TamoxxeHHoro cow3a , EADC wu ap.). Kaxmoe HOBoe
MIPABUTENILCTBO B TOCYAAPCTBAaX Ha TMOCTCOBETCKOM IpocTpaHcTBe (¢ 1991 1. mo 2024 r. B YkpauHe Npe3uICHTHI
MEHSUTNCH 5 pa3, B Mongasun -8, B ['py3un- 6, B Kuprusum- 9) meitanocsk J1aBHpOBaTh, COXpaHss cBoe (opMaIbHOE
ydacTue B KoyuieKTuBHbBIX cTpyktypax CHI'. I'py3us Bemia u3 CHIT mocnie mopaxenus B 60opboe 3a FOxHyro Ocetuto B
2009 r. Ykpamna mertanack Beriith w3 CHIT B 2015 1., mocne morepn KpbiMa, HO Tak M HE 3aBEpIIMIA BBIXOZ
IOPUINYECKH /10 HACTOAIIETO BPEMEHH, OCO3HAB 3HAYMMOCTH JJISI CBOEH CTpaHbl MHOXKECTBA JIOTOBOPOB CO CTPaHAMHU
CHI [3]. MonnaBus ¢ n3bpanuem mnpesugearoMm M. CaHoy HaxoOuTcs ceiyac B COCTOSHUH ITEPMaHEHTHOTO BBIXO[IA,
IpepbIBasi CBOE yyacTHE W 00s3aTeNbCTBA TO B OJHOM, TO B JpyroM jgorosope co crpanamMu CHI. Dnura xaxzioit n3
CTpaH Ha IIOCTCOBETCKOM HPOCTPAHCTBE MMEET BO3MOXKHOCTH BBIOOpa OoJiee BHITOAHBIX MApTHEPOB U COIO3HUKOB IS
ce0s1, He Bcerjia 3To B MHTEpecax JJIsl CBOMX HapoJ0B, OTHOBPEMEHHO OPHEHTHPYSCh Ha 0oJiee TECHOE COTPYIHHYECTBO
¢ HeapyxecTBeHHbIM Poccnu mupom. Hampumep, psa crpan cozganu 81992 r. BOGHHO-TIONMTHYECKOE 00BEIUHEHHE,
noanucas JloroBop o koyuiektuBHON Oe3omacHocTH ([KB), mpeodpasosannoe B 2000 r. B Opranmzamnuio Jorosopa
Komnekrusnoit 6e3onacuoctu (OKB), 3amaua xotopoii obecrieunBaTh 6e30macHOCTh ee WwieHOB. C 2012 T. exeromHo
MIPOBOJIATCS KOMaHAHO-ITaOHbBIe yaeHus: ¢ MupotBopueckumu critamu OJIKbB, Hanpumep, B 2022 1. OHH IPOBOJMITUCE
o1 Ha3BaHUeM «Hepymumoe 6paTcTB0-2022», K y4aCTHIO MPHUBIIEKATNCH MHPOTBOPUYECKHE KOHTUHTEHTHI PectryOmmku
Apwmenus, Pecyomuku benapycs, Pecny6ommkn Kaszaxcran, Keipreisckoit PecryOmmxu, Poccuiickoit @enepanun u
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PecniyOmmku Tamkukucran. OOmas YMCICHHOCTh MHPOTBOPYECKOT0 KOHTHHreHTa rocyaapcts — wieHoB OJIKb —
okoso 3 800 uenoBek. [[ns ydacTus B KOHKPETHOW MHUPOTBOPUYECKON ONEpaluu U3 cocTaBa MHUPOTBOPYECKHUX CHI
co3nanbl KomnekrusHele mupotBopueckue cuiibl OJIKB. Muporsopueckue cunst OJIKb B ssHBape 2022 roma oxasanu
npakTH4Yeckyro nomouib Pecrybnuke Kaszaxcran B mpenoTBpallleHUM TOCyAapcTBEHHOro mepeBopota [9]. OmHako B
OTKPBITBIX UCTOYHMKaX HUTAe He packpeiBaercs oTHomeHue OJIKb k CBO Poccuu Ha Ykpanne. EcTe npuuuHb! Takoro
MoJiuanus, o0ycnosnennsle crieniupukoir CBO, xots B mroine 2022 r. MuHnCTp nHOCTpaHHbIX Aen PO Cepreii JlaBpos B
XOZIe BBIC3THOTO 3acelaHUs KOMHCCHH TeHepalbHoro coBera maptuu "Emmnas Poccusa" mo MexayHapogHOMY
COTPYIHHYECTBY H MOJEPKKE COOTEUECTBEHHUKOB 3a PyOeXoM 3asBWII, yTo Poccust HamepeHa aleKBaTHO OTBETUTH Ha
NECTPYKTHUBHYIO JIMHHIO 3araja pacmupuTs corpyaandectso B pamkax EADC u OAKB, Corosroro rocynapcrsa, CHI.
[9].

OnHa U3 npuduH pocta pycodoOun, HaMOHANIN3Ma Ha TIOCTCOBETCKOM NMPOCTPAHCTBE, MPOTHBOPEUNH MEXIY
CTpaHaMH U HapOJaMu, IPHOOPETAIOMNX arpecCHBHYIO (POPMY — HEIOOIIEHKa PYKOBOACTBOM Poccun M1e0moruaeckoro
¢axropa. [IpakTHyeckn Bce HOBBIE TOCYIapCTBA Ha OCTCOBETCKOM ITPOCTPAHCTBE CO3/1aJIM CBOM BapHaHT COOCTBEHHOU
UCTOpPUH, B TOM 4MCIe B cocTaBe Poccuiickoll HMIEpuH, HEpeaKo C aHTHPOCCUIICKMM YKIOHOM. Poccuiickoe
PYKOBOJICTBO HOYTH TPETh BEKa MTHOPUPOBAJIO 3TOT MPOLECC B CHITY YTBEPXKICHUS B CTPaHE TOCIIOJCTBA JINOEpaIbHON
W/ICOJIOTUN MM HA0OOpOT CO3HATeNbHO. Pe3ynbTar Hamuumo — pycodoOust ¢ 3j1eMeHTaMM Hanu3Ma B NPHOanTHHCKUX
rocyiapcTBax, Ha YKpauHe, B MoJinaBuu, CKpbITass, HE HCCIEIOBAaHHAs POCCHHCKMM Hay4HBIM COOOIIECTBOM
pycodoOus B Ipyrux rocyaapcrpax.

INonmutuku u oOmEecTBEHHBIE NesiTesd B KueBe perymspHO BBICTYMAIOT C COMHHUTEIIBHBIMH 3asBICHUSMU HA
Temy uctopun. Tak B 2022 r. o0bsBmWIM, 4TO KHA3b Biamummup xoten mpuBectu KueBckyro Pycs B EC mocne ee
kpemenust B 988 roxmy (yrBepxkmenne MU/ Ykpaunsr 16.10.2022 r.) @naru EC 1 YkpauHBI BBIBECHIIN Ha 3TaHUU
EBporneiickoro mapnamenrta B bproccene (bembrus). Ykpanna u EBpoma Bcerma ObutM ApY3bSMH, YTBEPXKIAeTCs B
cOOOIIeHNN BEJOMCTBa (Ja’ke, KOTAa YKpaWHBI HE CYIIECTBOBAJIO Kak rocynapcrsa). OHHM CUMTAIOT, YTO YKpanHa
sammmaer EBpormy ot Poccun. Panee ObiBmmii rmaBa MUJ] TlaBen Kioumkue 3asBun 00 "yKpawmHCKOM
npoucxoxaenun" Poccun u  benopyccun. Oxc-mpesuneHT Iletp IlopomeHko Ha3Ban ocHOBaHHE MOCKBBI
"OMpPOMETUNBBIM pelIeHUEeM KHEBCKUX KHs3eH". A mepBblil mpesuaeHT Ykpaunsl Jleonnng KpaBuyk pacckassiBai o
"Bcrpeue" Cranuna u ['mutnepa Bo JIbBoBe. 1o MHeHuIo skc-nenytara Panst Hagesxxapl CaBueHKO, YKpauHIbl yxe ¢ V-
IV BekoB m0 Hariei 3pel ObuTH "uHAMBUAYanUcTaMu". COTIACHO TEOPUM YKPAMHCKOM IMEBHUIIBI PyciaHbl, KOpHH e
COOTEUECTBEHHUKOB BOCXOJAT K JApeBHEH IMUBHIM3AIMU IIyMepoB [8]. MOXHO NpoJoKaTh UTHOPUPOBATh MOOOHbIE
«pedeBble 000POTHI», HA 332 TPETh BEKa BBIPOCIO BO BCEX CTPaHAX IOKOJIEHHE, BOCIHUTAHHOE HAa 3THUX «HAYYHBIX
JIOMBICJIaX», HE 3HAKOMOE HHM C MHPOBOW, HH C COOCTBEHHOW HCTOpHEH, KOTOPHIM MOXKHO MaHHWIIYJIMPOBATH HE B
MHTEpecax MUpa U COTPYAHUYECTBA HAPOJIOB.

BriBoa.

JlukBugupyst CCCP, co3maBas Ha €ro MecTe CyBEpEHHBbIE HE3aBHCHMBIE TOCYAApCTBa, AEKIApUPYS
B3aUMOJICHICTBHE M COTPYJHHYECTBO BO BCeX c(epax Ha OCHOBE HOBBIX NPHHIMIIOB B MHTEpPECax BCEX HApOJOB,
nonutrdeckas snuta 6siBero CCCP mubo ckpriBajia HICTUHHBIE IIETTH CBOUX JEHCTBHH, MO0 JerpagupoBaia 3a TOAbI
MEPEeCTPONKH 0 TaKOH CTENEeHHM, YTO 3a0bLIa UCTOPHUIO, €€ 3aKOHBI, MECTO M Pojib Poccuu B MUPOBOM HMCTOPUYIECKOM
MpoILIecce, CBOMMHU JISHCTBUSAMHU CIIOCOOCTBOBAJA pa3BUTHIO HallMoHaIn3Ma u pycodobun .B cBoe Bpems KIICC B 1956
r. Ha XX che3ne 3asBHiIa O BO3MOXXKHOCTH MHPHOTO COCYIIECTBOBAHHUS TOCYIAApPCTB C PA3IHMYHBIM OOIIECTBEHHBIM
CTpOeM, UCKITIOUas KJIACCOBBIA MUP B 00JIACTH MJICOJIOTHH, He 3a0bIBaia 00 YKperieHnu 000pOHOCIIOCOOHOCTH CTPAHBI.
M.C. T'opbaueB B 1986 ., 00BSIBUB 0 HOBOM NMOJUTHYECKOM MBIIUICHHH, HAa/IESCh CTaTh YacThIO OOIIEeBPONEHCKOTO
JIOMa, TIBITAJICS BBICTYIIUTH B POJIM «MECCHW», NPHU3BAI K CO3QAHHIO BCEOOBEMITIONIEH CHUCTEMBI MEXIYHAapOIHOU
0€30MacHOCTH MyTeM TPHHATHS Mep MaclTabHOrO XapakTepa B BOCHHOW, MOJHMTHYECKOH, SKOHOMHYECKOH W
T'YMaHUTapHOH 00JacTsIX, MPEIOKII CO3JaTh HOBYIO CHCTEMY MEXIyHapOJHOH 0e30I1acHOCTH, B KOTOPOH BMECTO
OalaHca CWJI YHHMBEPCAJIBHBIM CIIOCOOOM pELIeHHs MEXIYHapOIHBIX NPOOJIeM OOBBISUICS OalaHC HHTEPECOB.
[Tpeamnonaranoch, 4TO €ro MecCHaHCKasl HJesi HOBOTO IMOJMTHYECKOTO MBIIUICHHS, OOIIeYeIoBeYeCKnX IIEHHOCTEeH
OyzaeT mojjep)kaHa W APYTUMH CTpaHaMH, MHp OyHeT OCHOBBIBATHCA Ha CIIPABEIMBOCTH, AEMOKPATHH, BCEOOIEM
pUMHUpEeHUN u cornacui. HoBoe mbimuieHne crpanamu CeBepoaTiaHTHYECKOro Oj0ka He Obuto moxxsadeHo. OHO
MIPOAOIDKANIO0 OBITH OJHOCTOPOHHEH WAEOJIOTHEH W TIOJIMTHKOH, TO €CTh €ro MPHUAEPKUBANCA (aKTHYECKH TOIBKO
CCCP. TI'maBnas 3amaga CIIJA u uX COIO3HHMKOB 3aKJIOYajach HE B TOM, YTOOBI MPHHIIUIBI HOBOTO MBIIUICHHS
MIOJIOXKHUTh B OCHOBY CBOEH BHEIIHEH MOJIUTHKH, a B TOM, YTOOBI oompsaTs ['opbadyeBa MpoBOANTE Aajbllie MOJT00HYIO
MONMUTHKY. M1 MM 3TO yJamoch MOYTH HA TMOJBEKa. YCTYNHB TO3WINH, MOJUTHYECKas 3iuTa Poccum mouemy-to (a
CKOpee CO3HATeNIbHO) MTHOBEHHO 3a0blila 0 BEKaMH IIPEJIPHHUMAEMBIX TTOTBITKAX YHUYTOXKEHHS CTPaHbl 3amajoM, O
JUIMTENIBHON «XOJIOAHOH BOIHE» nocie Bropoit MUpOBOI BONHBI, CEPKUBAIOIIEH Hallle Y)KOHOMHUYECKOE U COLIMATIbHOE
pasBHTHE, pacciaduiachk, yoeauna HaceJeHHe CTpPaHbl B BO3MOXKHOCTH MHPHOTO CIIPaBEIMBOTO COTPYAHUYECTBA U
PaBHOIIPABHOTO 0E30MACHOT0 COCYIIECTBOBAaHHS. PeanbHOCTh ONpoBepriIa 3Ty MOIUTHKY.

Mup cerojHs Ha IpaHM paJUKaJbHBIX HW3MeHeHWH. Poccus B odepenHoil pa3 okasaiach Inepex BHIOOpOM
COXpPaHEHMs rOCyJapcTBa, KOTOPOE BO3MOYKHO TOJBKO MPH €JUHCTBE HAPOJOB. DTO 3HAUYUT NPEOAOJICHUE pa3pblBa
MEX]Ty BIACThIO M HAPOJOM, BOSHHUKIIIETO B PEe3yIbTaTe MCIOIB30BAHMS METOIOB ()OPMHUPOBAHNS HOBOW OOIIECTBEHHO-
nosutudeckod cucremel B ctpaHe. Kak B XX B. Poccus meitamack co34aTh BIEPBBIE B UCTOPUU YE€JIOBEUYECTBA
CIpaBeNINBOE OOIIECTBEHHOE YCTPOWCTBO M HE CMOIJIA, TaK M CeWdac MBI BIIEPBBIC NMPHCYTCTBYEM IIPU MOIBITKAX
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coxpaHuTh Poccuiickyro rocy1apcTBeHHOCTb, aleJUIMPYs K NaTPUOTU3MY Hapoaa, k 3amurte UM OTeuecTBa B yCIOBHUSAX,
KOrJa MNpPUHIMOBI M 3aKOHBI  OOIIECTBEHHO-TIOJUTUYECKOW CHCTEMBI IO3BOJISIOT HHYTOXXKHO MAaJICHBKOM YacTh
HaceJeHHs CTPaHbl, IPUBaTH3UPOBABILEH ee OOraTcTBa U BCE PECYPCHI B pe3yJibTaTe «0aHIUTCKON» peBoonuu 1990-x
IT., IPOJIOJDKATh oboramarkcst U rpabuTh HaceneHue. B ouepenHoit pa3 Poccus [eMOHCTPUpYET YHHKAIbHBIHM OMBIT,
JIOKa3bIBAIOIIN ceIM(HUKY PYCCKOTO Hapo/a.

[Ipouecchl, mpoucxosuye B COBPEMEHHOM MHUpE, CTPEMHTEIHHO MEHSOLIascsi 0O0CTaHOBKAa TpeOyIOT OT
«BJACTH Ipeaepkanmx» B Poccun 6oree riry0OKOro, CHCTEMHOTO aHalN3a MOJIUTHKH COCENeH, TPOrHO3MPOBAHMS UX
neiictBuii B oTHomeHWHM Poccum, maHupoBaHus 3(QeKTHBHOrO B3aMMOACUCTBHS B HWHTEpPEcax OOCCIICYCHUS
6e3omacHOCTH Hapo 0B Poccuu 1 coxpaHeHns ee Kak CyBEPEHHOTO MHOTOHAIIMOHAIBHOTO TOCYapCTBa.
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FORMAL UNITY AND REAL PRACTICE OF INTERACTION OF RUSSIA
WITH COUNTRIES IN THE POST-SOVIET SPACE, MODERN TIME

V.1. Bystrenko, Doctor of Historical Sciences, Professor of the Department of Philosophy and Humanities
Novosibirsk State University of Economics and Management "NINKh" (Novosibirsk), Russian Federation

Abstract. The problem of Russia's relations with its neighbors in the post-Soviet space, which were previously
part of one state — the USSR and are closely connected economically, mentally, culturally and politically, is relevant
today in the context of the emergence of a new world order, when the need has increased to find resources and
mechanisms for preserving Russia as a sovereign state, reliable partners and allies in the struggle for international
cooperation based on mutual consideration of each other's interests. The article sets the task of explaining why, over
the past third century after the collapse of the USSR, new “independent” states, whose peoples existed together for
more than 300 years within the framework of the Russian Empire, and then the USSR, are today pursuing an
ambiguous policy towards Russia, adding to the number of forces unfriendly to it . The author shows the contradictions
between the declared and real policies of the CIS countries, suggests ways to solve the most important, from his point of
view, problems for strengthening cooperation between Russia and border states.

Keywords: Russia, post-Soviet space, Russophobia, nationalism, national policy, CSTO.
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V]IK 93
POJIb PEJIUTUU B KOH®JIUKTE

A.A. MaHTOpPOB, KaHI1IaT UICTOPHYECKUX HAYK, CTAPIIHNIA IPEToIaBaTellb
OI'BOY «Cubupckuii roCyJapCTBEHHBIH YHUBEPCUTET BOJHOTO TPAHCIIOPTA
(r. HoBocubupck), Poccuiickas @enepanns

Annomayusn. B pabome npedcmasnenvl pasiuiHvle ACNeKmvl 63auUMOCesa3U Mexcoy peaueuell U KOHGauKmamu,
a max dHce NPUYUHbL BOIHUKHOBEHUS KOHPIUKIMOB HA PeNUSUOZHON HEHABUCIU KOHGDeCCull.

Knroueevie cnosa: penueus, Kongaukmol, KoHgeccuu, ybexcoeHus, anamusm, auoepsl, NpoOMusopeyus,
ouanoe, 83auMoOnOHUMAanue.

Beegenne

Penurus, kak oMH N3 HanOoOJIee BaXKHBIX aCIIEKTOB YeJIOBEYECKOW )KU3HH, BCET/Ia Urpajia 3HAUUTEIbHYIO POJIb
B ()OPMHUPOBAaHMK OOLIECTBEHHOHM cdepbl M BiIUsIa Ha MOJUTHYeCKHe mpouecchl. OIHAKO, OHA TaK)XKe MOXKET CTaTh
NPUYMHOM CEepPhe3HBIX KOH(JIUKTOB U CIIOPOB MEXIY Pa3IMYHBIMU TpyNnamu Jiroaei. Bompoc o pomm penuruu B
KOH(QIUKTaX SBJISACTCS aKTyaJbHBIM U BEI3BIBACT ITOBBILICHHBIA HHTEPEC YICHBIX U 00ILIeCTBRa.

V3HavanpHO, peiurus mpearnosiaraia co3JaHde eAWHCTBAa U corylacus Mexay Bepyrommmu. OHa cirykuia
CBOCOOpa3HBIM KiieeM, OOBEAMHSAIOIINM JIIOCH Ha OCHOBE OOLIMX LEHHOCTEH W MUpOBO33peHUs. OmHAKO Koria
peIMIruo3Hble yOeXKICHHS HAYMHAIOT MCIIONB30BAThCS IS MOACTPEKATENbCTBA WM ONPABAAHUS HACWIUS, BO3HHKAIOT
KOH(QIMKTBI, KOTOPBIE MOTYT UMETh NaJeKO MIYIIHe MOCICACTBHA. PelMrro3Hble pa3sHOINIACHS CTAHOBATCS OCHOBOM
JUIsl CIIOPOB ¥ OOPBHOBI 32 BIIACTh, YTO ITPUBOJUT K HANPSDKEHHUIO B OTHOLICHUSAX MEXKIY TPYIIIaMHU JIIOJICH.

MHoOro4ucieHHble HCTOPUYECKHE IPUMEphl IOATBEP)KAAIOT PONb peluruu B KoH(uMKTax. KpecToBble
MOXO0/Ibl, MHKBU3UIIMS, PEIMIHO3HbIE BOWHBI — BCE JTO SIPKUE HNPUMEPHI TOTO, KaK PEUTUS MOXET CIIOCOOCTBOBATH
pa3BUTHUIO HacHIKs U KOHGIMKTOB. HO He cieayer 3a0bIBaTh O TOM, YTO PENUTHUS TaKXKe UIPaeT TOJIOKHUTEIBHYIO POJTb
B pa3pellieHHd KOH(IIMKTOB M CO3/IaHMM MHPHBIX OTHOLIGHWH. Bepyrompe nronu vacto oOpainarorcss K CBOMM
BEPOYUCHHSM JUIS TIOMCKA IIYTH K TPUMUPEHUIO M YCTAHOBIICHHIO IUATIOTa MY PA3IMYHBIMU CTOPOHAMH.

B nmaHHOI cTraThe MBI OyneM HM3y4aTh passIMYHbIC aCIEKTHl B3aMMOCBS3H MEXKIY PEIHIHeH M KOH(IHKTOM.
bynyT mnpoaHanM3MpOBaHbl NPUYMHBI BO3HHKHOBCHHS KOH()IMKTOB Ha OCHOBE DEIIUTHH, a TAKKe MPEIIOKCHBI
BO3MOXKHOCTH HCIIOJIb30BaHWS BEPOYYCHHH IS yperylUpoOBaHUS CHUTyalmd. Takke Oyoer paccMOTpeHa
OTBETCTBEHHOCTh OOLIECTBAa M TOCYJAapcTBAa B NMPENOTBPALICHHH aKTHBH3ALUK KOH(PECCHOHHBIX pasHoriacuil. Posb
peIMIruM B KOH(IMKTE — CIOKHAS M MHOTOTPaHHAs TeMa, U TOJIbKO BHHUMATEIIbHOE M3yYCHHE €€ PA3JIMYHBIX aCICKTOB
MOXKET NMOMOYb HaM JIy4lle IMOHSTh, KaK HCIIOJIb30BATh IOTCHLHAN PEJIMIUH Ul CO3JAHMS MHpa U MPEOJOJICHUS
KOH(JIMKTOB.

B3anMocBs3b peJIMruM U KOH(JINKTA B COBPEMEHHOM MHpe

Penurnosnsie yOexaeHHs M NPUHAUIEKHOCTh K OIPEAEICHHOW Bepe YacTO CTAaHOBATCS OCHOBOHM i
CTOJIKHOBEHUM, HacWIMd U Jaxe BOMH. B TO ke BpeMs, penuruss MOXKET CIyXHUTb TaKXe WHCTPYMEHTOM
MHPOTBOPUYECTBA U IOCTPOEHUSI IUAJIOra MEXAY Pa3JINYHbIMU I'PYNIIAMHU JHOACH.

OnHa W3 NPUYMH, 110 KOTOPOH PEIHIHs WTPpaeT Takylo BaXKHYIO pOJib B KOH(DIMKTaX, SBISETCS €€ CHIIbHOE
SMOIMOHAIFHOE 3HAaueHHe. Bepylomue JIOIM HCHBITHIBAIOT TIYOOKYIO TPHUBA3aHHOCTh K CBOMM PEIMIHO3HBIM
yOeXKICHUSIM M EHHOCTSIM, YTO AENaeT WX T'OTOBBIMM 3allMINATh CBOIO Bepy N0 mocienHero. Kpome rtoro, penurus
o0aiaeT OONBIIMM aBTOPUTETOM B OOIIECTBE, YTO TTO3BOJISIET €1 OKa3bIBaTh 3HAUUTENHHOE BIMSHNUE HA MOIUTHIECKUH
mpolecc.

Eme ogHOW mpu4MHON KOH(IIMKTOB HAa PENUTHMO3HOW MOYBE SIBIISIETCS HAJMYKME Pa3UYHBIX WHTEpIIpeTanuit
Bepbl. OJJMHAKOBBIE TEKCTHI CBSIIIEHHBIX KHUT MOT'YT TOJIKOBAaThCA MO-Pa3sHOMY Pa3JINYHBIMU I'PYNIIAMH BEPYIOIIHNX, YTO
MIPUBOJNT K CTOJKHOBEHHUSAM M HEMTOHNMaHMI0. KOH(INKTE HA OCHOBE PEIMTHO3HON MASHTHYHOCTH YaCTO MOTYT OBITH
BBI3BAHBl HE TOJbKO Pa3JIMYMSIMM B BEPOYYEHHUH, HO M COLMAIBHBIMHM, SKOHOMHYECKUMHU WM TMOJIUTHYECKUMHU
[IPUYMHAMHU.

Taxxe cienyeT YIWTHIBATh POJIb JHACPOB PEIUTHO3HBIX OOIIMH B KOH(pIMKTaX. OHM MMEIOT BO3MOXHOCTH
MOOMJIM30BaTh CBOMX IOCIJIEIOBATEIICH W UCTIONB30BATh PEIIMTHIO KaK CPEJCTBO VIS JOCTHIKEHHSI CBOMX MOJIUTHYECKHX
WIN SKOHOMHYECKHMX meied. JIunepsl MOTyT HCIONb30BaTh PEIUTHIO IS CO3AaHMs BpakaeOHOW aTmocdepsl,
MOJICTPEKast K HEHaBUCTU U Hacuinuio. OJJHAKO TaKXkKe CYIECTBYIOT JIUJEPHI, KOTOPbIE HCIOIB3YIOT CBOIO PEIUTHO3HYIO
TIO3UIIHIO ISl ITOUCKA KOMITIPOMHCCA M MUPHOTO YPETYIMPOBAHUS KOH(IIUKTA.

Hecmotpst Ha TO, UTO peNUrusi MOXET OBITh (PaKTOPOM, CIIOCOOCTBYIOIIMM BO3HUKHOBEHUIO KOH()JIMKTOB, OHA
TaKKe MOXET UIPaTh IOJIOKHUTEIBHYIO POJIb B Pa3pelIeHUH KOH(IMKTOB M YCTAaHOBJIEHMHM MHpa. Penurus moxer
CIIY’)KHTh MOCTOM MEXIy Pa3IHYHBIMH TPYIIIAMH JIIOAEH, CHOCOOCTBYS IHAJOTy W B3aMMOIIOHMMaHHUIO. MHorue

© ManTopos A.A. / Mantorov A.A., 2024
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PENMIHO3HbIE TPAJULMK TPONOBENYIOT NPUHLMUIBI COCTPAJaHus, TOJEPAHTHOCTH M MHPOJIIOOMS, YTO MOXKET CTaTh
OCHOBO JIJIsl IOCTPOEHHMSI CIIPABEAIMBOrO U YCTOWYHNBOTO OOLIECTBA.

OnHUM M3 NPUMEPOB KOHCTPYKTHBHOI'O HCIIOJIb30BAaHHS PEIUTHHM B pa3pelieHHHd KOH(IMKTOB SBISETCS
JIESITENIbHOCTh PEJIMTHO3HBIX JIMAEPOB M OpraHM3allfii Ha MEXIyHapoAHOM ypoBHe. OHM aKTHBHO BKJIIOYAIOTCS B
MPOLIECCHl MUPOTBOPYECTBA, IIOMOT'asi IPEOAOJIETh PA3HOTIIACHS U CO3aTh YCIIOBHS ISl COTpyAHU4YecTBa. Kpome Toro,
PENMIHO3HbIE JIMAEPHl YacTO BBICTYMAIOT C MYOJMYHBIMU 3asBICHUSMUH O HEOOXOAMMOCTH YCTAHOBJIEGHHUS MHpa U
CIIPaBEIINBOCTH.

Koneuno, pomp penuruui B KOH(MINKTE 3aBHCHT OT KOHTEKcTa M o0OcrositenbcTB. OHa MOXKeT OBITH Kak
(haKkTOpoM, CIOCOOCTBYIOIINM BO3HHKHOBEHHUIO KOH(JIMKTA, TaK © HHCTPYMEHTOM €ro paspenieHus. BaxHo MOMHUTS,
YTO pENIMrHsi caMa o cebe He SBIIAeTCS MCTOYHMKOM KOH(IMKTa, a JHIIb OJHOM W3 ero cocTaBisrommux. Jis
JNOCTHDKCHUST MUpa M CTaOWIBHOCTH HEOOXOAMMO YYHUTHIBATH pa3indHble (DAKTOPBl M CTPEMUTHCS K AWAIOTY H
B3aMMOIIOHMMAHHIO MEXAY PA3IMYHBIMU BEPYIOIINMH IPYIIIaMH.

Hcropuyecknii 0030p:

IIpumepsbl KOHGINKTOB, CBA3AHHBIX ¢ peJIUrHeii

Penurust MoxxeT ObITH MCTOYHMKOM BIOXHOBEHHMS, HDAaBCTBEHHOCTH W COJMIAPHOCTH, HO OHA TAaKXe MOXKET
CTaTh NPHUYMHON pa3feieHus, HacWiIMd M MEXIO0yCOOHBIX CTOJKHOBEHHH. B 3ToM mosipasnene Mbl pacCMOTPUM
HECKOJIbKO IPUMEPOB KOH(IIMKTOB, CBSI3aHHBIX C PEIUTHEH, YTOOBI 00JIee MOJIHO TIOHATH €€ POJib B HUX.

OnvH U3 caMbIX M3BECTHBIX MPUMEPOB KOH(IINKTA, CBA3aHHOTO ¢ penurueii — 3to KpectoBeie noxoxasl. B XI-
XIII Bekax XpPHCTHAHCKHAE EBPOICHIBI OTIPaBWINCh Ha BoCTOK ¢ menpio 0ocBoOOAMTH CBATYIO 3€MITI0 OT
MYCYJIbMAaHCKOTO MPaBJICHHUA. DTH TOXOb! OBIIIM MOIIHBIM TPOSBICHHEM PEIUTHO3HOTO (paHaTH3Ma U CTPEMIICHHUS K
pacIpocTpaHeHuIo XpucTnancTBa. OHM NPUBEIH K 0)KECTOUYCHHBIM OMTBaM U rpabexam, a TakKe CO3AANH ITUTEIbHBIC
HaNpsKEHHbIE OTHOLICHUS MEXKAY XPUCTHAHAMU U MYyCyJIbMaHaAMHU.

Jpyrum npuMepoM peauruo3Horo koHdiukra ssisiercss Pepopmanns XVI Beka. B ator nepron EBpona Obiia
paszeneHa Ha ABe OCHOBHbIE PEIUTHO3HBIE TPYIIIBI — KATOJIMKOB U MPOTECTaHTOB. KOHMIMKTHI M1y HUMU IIPUBEIN K
BOMHaM, B KOTOPBIX Y4aCTBOBAJIM MHOXKECTBO CTpaH, Takux Kak [ epmanus, @panuus u AHIIUSL. DTH KOHQIHUKTHI ObLIH
HE TOJIBKO PEIUTHO3HBIMH, HO U MOJUTHUYECKUMHM, SKOHOMHYECKUMH U COLMaNbHBIMU. OHHU CTaJd OJHOW M3 CaMBIX
Pa3pyLIUTEIbHBIX CEpUil BOOPYKEHHBIX KOH(IUKTOB B UCTOpUH EBpOIIBI.

OnHuM U3 0oJiee COBPEMEHHBIX MPUMEPOB KOH(IIUKTA, CBSI3aHHOTO C PENUTHUEH, SIBISETCS paclpoCTpaHeHUe
paauKaipHOTO HMciIaMu3Ma. Takue Teppopuctudeckue opranusanmu, kak UTNJI (Mcmamckoe rocymaperBo Mpaka u
JleBaHTa), NCIIOJIB3YIOT CBOIO MHTEPIIPETALHIO MCIaMa I OTpaBJaHus HACKINS M Teppopu3Ma. DTO MPUBEIO K CEpUU
TEPAKTOB 110 BCEMY MHUPY U BBI3BAJIO HANIPSHKEHHOCTh MEXITy MYCYIbMaHCKUMH M HE MyCYJIbMaHCKIMH COOOIIECTBAMH.

Bce aTH mpuMepsl MOKa3bIBAIOT, YTO PEIUTHS MOXET OBITh CHIIBHBIM (DaKTOpOM, CIIOCOOCTBYIOLINM
BO3HMKHOBEHHIO M Pa3BUTHIO KOH(IMKTOB. BO MHOTHMX Cilydasx peJIMTHO3HBIE JHJIEPHI HCIOIB3YIOT CBOIO BIACTh H
aBTOpUTET JUIA MoOWnM3anuu TocienoBateneid Hacuiaus. OHM MOTYT HCHOJIB30BaTh PEIWTHO3HBIE JOKTPHHBI U
CHUMBOJIBI JJIS1 OTIPaBAaHUS CBOUX TOCTYIIKOB HJIM BRIPAKEHHS HEIPUA3HU K APYrHM BepaMm. Kpome Toro, penurno3ssie
KOH(MJIMKTBI 4aCTO UMEIOT IITyOOKHE KOPHHU B MOJIUTHYECKUX, IKOHOMHUIECKUX M COL[HATIBHBIX IPOTUBOPEUHSIX.

OpHako clegyeT OTMETHUTh, YTO HE BCETJa PeNurus sBisfeTCS €JUHCTBEHHON WM OCHOBHOI NPHUYMHON
KoH(puuKTa. YacTo OHA CIYXHT MPEIIOrOM IS CKPBITHS Ooyiee TIyOOKMX MMPOOJeM WM [eled, TaKuX Kak
TEPPUTOPHUAIIBHBIE CIIOPBI MJIM YKOHOMHYECKass 0opp0a 3a BlacTh M pecypchbl. Taike BaXKHO OTIMYATh O(UIMAIbHbIC
YUEHHSI BEPHI OT €0 HHTEPIPETALUH U 370yNOTpeOIeHNI OTACIBHBIMY TPYNIIaMH WIH JIHEPaMH.

Hcropuueckuii 0030p KOHMIMKTOB, CBI3aHHBIX C PEJIUTHEH, OKA3BIBACT, YTO OHM MMEIOT CIIOXKHYIO IIPHUPOAY
1 MHOKECTBO NMPUYMH. Pesurust MokeT ObITh KaKk MOIIHBIM MHCTPYMEHTOM JJIsl MHUPA W COTJIACHS, TaK M JJISI HACUIMS U
pasnenenus. [loHuManue 3TOH ponM penuruu B KOH(IIMKTE MOMOTAaeT HaM pPa3BUBaTh CTPATETHH IO NPEOJIOJIECHHUIO
pa3HOIIIaCHH ¥ HACWIINS, OCHOBAaHHBIX Ha PEJIMI'HO3HBIX YOCKICHUSAX.

Penurns kak pakrop KoHpIuKTa:

AHAJIU3 PoJu Bepbl U PeIUTHO3HBIX y0e:KIeHUIl B BOSHUKHOBEHHUH M 3CKAJIAIMH KOH(IUKTOB

Penurus sBnsieTcss OAHUM M3 CaMBIX MOIIHBIX M Ba)KHBIX aCIIEKTOB YeloBeYeCcKOW >KM3HHM. OHa HE TOJBKO
ompeneNseT Hallld BEPOBaHU, HO U (YOPMHUPYET HAILy KyJIbTypy, IOBEJCHUE U COIMAIBHYIO OpraHu3amuio. B Teuenue
MHOTHX CTOJETHH PENurus Takke OblIa OCHOBHBIM (PaKTOPOM KOH(IMKTOB B PA3MUYHBIX yrojkax Mupa. B sTom
I0JIpa3/iesie MBI IPOAHAIN3UPYEM POJIb BEPHI M PETUTHO3HBIX YOS KICHUH B BOSHUKHOBEHHHU M ICKAJIAIINH KOH(IINKTOB.

Ponb epul 6 6031UKHOGEHUY KOHDAUKMA.

Konkypupyromue penuruy wid pa3inuyHble MHTEPHIpETalud OJHOW M TOW K€ PEeIUrdd MOryT BBI3BIBAThH
HEMOHNMaHWe, HEHaBHCTh M HANPSHKCHHOCTh MEXAY JOAbBMH. [IpuMepoM Takoro KOHQIIMKTa MOXET CIYXXUTbh
W3zpamns-TlanectnHa, Te eBpen M NMaleCTHHIBI OOPIOTCS 33 CBOIO 3EMJII0 COCEIHMX TOCYAapCTB HA OCHOBE CBOMX
PENUIHO3HBIX YOEXKICHHH.

Dckanayuskon@dauxma wepes UCnONb308aAHUE PETUSUU.

PenurnosHele nuaepbl M OpPraHU3allid MOTYT MaHUIYJUPOBaTh BEPYIOIMMH, IPU3bIBAs K HACWIHIO U
BOOPYKCHHOMY COIIPOTHBIICHHIO. OTO MOXXET MPHUBECTH K YCHJICHHIO KOH(MINKTa ¥ CO3JAHHIO BpaxaeOHOI

56



ISSN 2308-4804. Science and world. 2024. Ne 2 (126)

aTMOC(epbl, 4TO YCIOXKHSIET ero paspemieHue. Takue KOH(IMKTBI MOXHO HaOmomate B MpaHe, Te pelUrxo3HbIC
JHUJEPhI UCTIONB3YIOT UCTaM ISl IOAICPKKH CBOCH MONUTUYECKOH BIACTH U OAABICHUS OMIO3HIIHH.

Penueus xax gpaxmop pazoenenus.

OnHa w3 ocoOeHHOCTEH penuruu Kak (akTopa KOH(IMKTa 3aKiIoYacTcss B €€ CIIOCOOHOCTH CO3/aBaTh
pasaesieHre MeXIy JIFoIbMU. Bepa 4acTo CTaHOBUTCSI MOIIHBIM CHMBOJIOM CAMOHICHTH(OUKAIMN IPYIIbI HIA HAIUH,
YTO MOXET TPHBOJWTH K BO3HHUKHOBCHUIO MPEIYOS)KACHHA M JUCKPUMHHALUK MO PEIMIMO3HOMY MPH3HAKY. ITO
MOXET MPUBECTH K HAPACTAHUIO HAMPSHKEHHOCTH W KOHQIMKTY MEXKAY Ppa3M4HBIMH PEIUTHO3HBIMH TPYIIAMU.
IMpumepom Takoro kKoHGUIMKTA siBIsieTcs: bupma, rie penurio3Hble pasiudus MeKAy OYyIIUCTaMH U MYCYJIbMaHaAMH
MPUBEIH K HACUIINIO M TOHCHHSIM.

Ponv perucuu 6 nooodeposicke mupa.

Tem He MeHee, He ClefyeT 3a0bIBaTh, YTO PEIUIHS TAKIKE MOKET UTPATh MMOJOKUTEIBHYIO POJIb B pa3pelIeHHN
KOH(MIMKTOB. MHOTHME BEPOHMCHOBEAAHHS MPOMATaHIUPYIOT MHp, CIPaBEIJIMBOCTh M COCTpPaJaHue. Penuruo3Hbie
JHUICPhl W OPraHU3ald MOTYT HCIOJNB30BaTh CBOC BIHUSHHE ISl TOOLIPSHHs [IHAaiora, B3aMMOMNOHUMAHUS |
npuMUpeHus. [IpuMepoM Takoi TO3UTHBHOM PONH SBJIACTCS NeATeldbHOCTh Karonmueckoit nepksu B HpraHmuw,
KOTOpasi Urpajia KIFYEBYIO POJib B MPOLIECCE YPEryIUPOBaHHS KOH(IUKTA MEXKIY KATOIUKAMH U MPOTECTAHTAMH.

H umo 6 umoce?

Posb Bephl M pEIUTUM B BO3HUKHOBEHHH M JCKANallid KOHQIUKTOB SBISCTCS CIOKHBIM M KOHTEKCTHBIM
SIBJICHUEM. B pasHBIX CHTyalusx Bepa MOXET ObITh Kak (hakTOpOM pasJesieHus], TaK U WHCTPYMEHTOM ISl SCKaJalluH
Hacwins. OJHAKO OHA TAaKXkKE MOXET CTaTh CPEICTBOM PACIPOCTPAHCHUS MHpa H COpaBeUIMBOCTH. Jliist
yperyaupoBaHus KOHQIIMKTOB, CBA3aHHBIX C PEJUTHCH, BAXXHO Pa3BHBATh [HAIOT M B3aUMOIIOHMMAHUE MEXIY
pa3NUYHBIME BEPOUCIIOBEJAHUSAMH ¥ KyJIbTYpaMH, a TaKKe MOJJICPKUBATh YCUIIUS PEJIUTHO3HBIX IJHICPOB U
OpraHu3al|ii 10 MPOMBIIUICHHOMY MUPY U IPUMHPEHUIO.

Pennrus kak cpeAcTBO MHPOTBOpYeCTBa:

PaccMoTpeHHe NpakTHK M MHMIUATHB, HANPABJEHHBIX HA HCHOJb30BAHHE PEJIUTMH B paspelleHUM U
NPEO00JICHUH KOH(PJINKTOB

MupoTBOpYECKHil MOTEHIMAN PEIUIUU ObUT NPU3HAH MHOTUMH OpPraHH3alUsIMU U COOOIECTBAMHU IO BCEMY
Mupy. MexnyHapoHble opranusanuu, Takue kak OOH, akTHBHO paboTalOT ¢ PeIUrHO3HBIMU JIHEpaMu U OOIIMHAMHI
JUISl CO3ZIaHUsI TUAJIoTa M COJEHCTBHS yperyIupOBaHUI0 KOHGIMKTOB. OHM Y3HaJIH, YTO BEPOUCIIOBEIAaHUE MOXKET OBITH
KIFOUEBBIM (PaKTOPOM B (POPMHUPOBAHUN MUPOBO33PEHUS JFOICH U CIIOCOOCTBOBATh PA3MMYHBIM acTieKTaM KOH(IIKTA.

OnHOM W3 YCHEIIHBIX IPaKTHK SBISETCS HCIOJNb30BaHWE IUIZIOMATHH BEPhl — Ipolecca, NMPH KOTOPOM
BEPOHCIIOBEIHBIE JIMACPHl UTPAIOT AaKTUBHYIO POJIb B IOCPEAHMUYECTBE WJIM MHUPHOM pPa3pelieHUH KOHMIMKTOB. DTO
0co0eHHO 3P (PEKTUBHO B TeX CIIydasx, KOTAa KOHMIMKT UMEET PEIMIHO3HYIO MOAOIUIEKY HIIM BOBJICKAET BEpYIOIINE
oOmuHbEL. B Takux cUTyanusx pelMrdo3HbIC JINAEPHl MOTYT HCIIOIb30BaTh CBOIO aBTOPUTETHOCTH M BIIMSHHE, YTOOBI
MOOUIPSATH AUAJIOT ¥ IPUMUPEHHE.

Hampumep, B Wunone3un Obuta co3naHa mHunuatuBa «[locpesHHYECTBO IyXOBHBIX JIMIEPOBY», KOTOpas
00BeIMHSIET BEPOUCIIOBEAHBIC JHJEPhl M3 pPa3HBIX PETUTHH A Y4acTHs B TIPOIECCe MHUPHOTO pa3peIIeHus
KOH()JIMKTOB HA MECTHOM YPOBHE. DTa MPAKTHKA YCIEIIHO CIOCOOCTBYET NPUMUPEHHIO U TIOBBIILIEHHUIO TOJIEPAHTHOCTH
MEX]Ty Pa3TUYHBIMU PEITUTHO3HBIMHU TPYIIIAMH.

3akaroueHue:

Byayuiee poJiu peJuruu B KOH(JIUKTE U BO3MOKHOCTH JIJIs IPUMHPEHHUST U COTPYTHUYECTBA

Ponp penurun B KoH(IMKTaX Bceraa ObLia CIOXHOW M MHOTOTPaHHBIM BOMpOcOM. OHa MOMKeT ObITh Kak
HCTOYHMKOM HACWIIMS M PAa3[eNCHUs, TAK U CPEICTBOM MPUMHPEHUs U COTPYAHUYECTBA. BaKHO MOHUMATH, YTO
penurus cama 1o cebe He SBISIETCS MPUYMHON KOH(MIMKTOB, HO OHA MOXET HCIOJb30BAThCSA KAK WHCTPYMEHT ISt
JIOCTHIKEHUSI TOJIUTHYSCKUX WIIH SKOHOMUYECKHUX IIENEeH.

OpHO#t W3 TJaBHBIX 3aaad OYAYIIEro SBISETCS H3MCHCHHE BOCHPHUATHS POJHM DEJIWTHH B OOIIECTBE.
Heo0Xx0oaumMo CTPEMHUTBCS K TOMY, YTOOBI JIFOAM BHACIM PEIUTHIO0 HE TOJHKO KAaK pa3ieiUTEIbHBIN (paKTOp, HO M Kak
MMOTEHIMAIbHBIN HHCTPYMEHT [UIsI IPUMHPEHHS U YCTAHOBJICHHUS THAIIOTA MEXKIY Pa3IMIHBIMU IPYyIIIIaMH.

B03MOKHOCTH /ISl IPUMUPEHUS MEKIY BEPYIOIIUMH PA3IMYHBIX PEJIUTHI CTAHOBSTCS BCe 00Jiee 3HAYNMBIMHU.
MeEKpETUrHO3HbIN THATOT MOXKET [TOMOYb CO3JAHHIO YCIOBHH U1 MUPHOTO COCYIICCTBOBAHMS, a TAKIKE MPEIOCTABUTH
BO3MOKHOCTH OOIIEr0 BBIPAKCHUS [EHHOCTEH M YCTAHOBJICHHUS COTPYAHHUYECTBA B PA3IMUYHBIX OOJIACTSX, TAKMX KaK
9KoJIOTHs, 60pb0a ¢ OETHOCTHIO M HACHIIHEM.

BaxHO Takke YYUTBIBATH, YTO PEIIUTHS MOKET OKa3bIBATh ITOJIOKUTEIHFHOE BIMSHUC HA MPOLECC MPUMHUPCHHUS
U TIOCTPOCHHSI MUPA. BONBIIMHCTBO BEpYIOUINX MPONAraHIuPYIOT IICHHOCTH CBOCH PEITUTHH, KOTOPBIC MOPa3yMEBarOT
MHUD, JIFO00Bb K OJMKHEMY M TPUHIIMITEI CIIPABEIIHBOCTH. MCIIONB30BaHE STHX EHHOCTEH AU TOCTH)KEHUS MUpPA U
MPUMHUPEHUS MOXKET OBITH OYCHB 3P PEKTHBHEIM HHCTPYMEHTOM.

OpmHaKO HEOOXOUMO OTMETHTB, YTO JUIS YCIIEUTHOTO UCIIOIb30BaHKSI POJIH PEJIUTHH B KOH(IIMKTAX TpeOyercs
aKTHBHOE YYaCTHE W TOMAJCPXKKAa CO CTOPOHBI BCEX 3aMHTEPECOBAHHBIX CTOPOH. IIpaBHTEIBCTBA JOJIKHBI CO3/1aBaTh
YCIIOBHSL Ui CBOOOMHON TPAKTHKH PEJIUTHH M 3allMThl [PaB BEPYIOIIMX. PENIWTHO3HBIC JIMACPHI JTOJIXKHBI
MpOIaraHaIupoOBaTh TOJCPAHTHOCTh M YBAKEHHE K IPYTUM BepaMm. AKTHBHCTHI MEKPCIUTHO3HOIO JHAIOTA TOJIKHBI
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IIPOJIOJKATh CBOIO pabOTy IO YCTAHOBJIEHHIO KOHTAKTOB M ITOCTPOCHHIO JIOBEPHUSI MEXKAY Pa3IMYHBIMHU PEIUTHO3HBIMU
rpynnamH.

BaxxHO Takyke y4HMTBHIBaTbh, YTO CYLLECTBYIOT OIIPEJCIICHHBbIC OTPAHUYECHMS Il UCIOJIb30BaHUS PEIIUTUM B
KoH(IMKTaX. Penurnosnpie BepoBaHWs HE JOJDKHBI CTaTh NPUYMHOM HACWINS WM AUCKpUMHHAIMU. OHHM JTOJDKHBI
OBITH UCIIOJI30BAHbI KaK CPEJCTBO [UISl JOCTYIKEHHSI MUpa M IPUMHPEHUs], a HE JUISl pa3feieHus U NOAaBICHUs IPYTrhX
BEPOBAHMM.

B 3akmroueHHMEe MOXHO CKa3aTb, YTO PONb PENUTHH B KOH(QIMKTax OyAET NMpOAODKATh BBI3BIBATH CHOPHI U
muckyccnn. OHAKo, MPY MPaBUIBHOM IOAXOME, PEIUTHS MOKET CTaTh MOLIHBIM HHCTPYMEHTOM ISl IPUMHPEHUS U
COTpyIHHYECTBA. byamymiee 3aBHCHT OT Hamed CrOCOOHOCTH BHMIETh OOIIME IIEHHOCTH, CTPEMHTBhCA K JHAIOTY H
YCTaHOBIIEHHIO KOHTAKTOB MEXIY Pa3IUYHBIMU BEPYIOIIUMH IpynmnaMu. TOJNBKO TOTJa MBI CMOKEM HAaWTH MyTh K
MHpHOMY OyIyIieMy, OCHOBaHHOMY Ha B3aHMOIIOHUMAaHHUH M YBaXCHUH APYT K APYTY.
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Abstract. The paper presents various aspects of the relationship between religion and conflict, as well as the
causes of conflicts on religious hatred of faiths.
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IJKOHOMHMYECKHE HAYKHU

YK 658.78.06

OUPPOBASA SJKOHOMUKA: IEPCIIEKTUBbBI U OCHOBHBIE HAITPABJIEHUSA

T. A66acoB, TOKTOp IKOHOMUYECKHX HayK, podeccop
HaxusiBanckuii ['ocynapcrBennsiii YHuBepcuter (HaxuueBans), AzepOaitkan

Annomauyus. B nayunoii cmamee uccieOyiomcsi UHHOBAYUOHHAS IKOHOMUKA, HOBAsL IKOHOMUKA, yupposas
9KOHOMUKA U Opyeue no00OHbLe NOHAMUSL, KOMOPbIE 60 MHO2UX CIYYASIX UCHOTB3YIOMCSL 8 0OHOM U MOM Jice cmbicie. B
cmamve noO4YEPKUBAEmcsl, 4Mmo opMuposanue UHOOPMAYUOHHO20 0OWecmed, AGIAIOULE20C HOBLIM  IMANOM
PA36UMUSL YUSUIUZAYUU, SIGISIEMCSL He MObKO Pe3YTbMamom PA3IUYHbIX NPOYECCO8, NPOUCXO0SMUX 6 Cemesoll cpede,
HO U 6 OnpeodesieHHOM CMbICie ee YclogueM. B cmamve O0ns ananuza yughpoeoii skoHoMUKY 8 OONLUUHCMEE CTyYaes
UCNONBL3VIOMCSL Yemblpe KPUMeEpUst OYEHKU. 3AHSMOCMb, NPOCMPAHCMEEHHbI, MEXHOA0UYECKUL, IKOHOMUYECKUIL.
Cmambs 3axanyueaemcs yoexrcoeHuem o Mmom, 4mo yu@posas KOHOMUKA CHOCOOHA NOO0epIHCamb COYUATbHbIL
npozpecc 3a cuem YCKOpeHusi UHHOBAYUOHHO20 PA3GUINUSL.

Knioueevie cnosa: [ugposas sxonomuxa, yu@posas mexmoaous, 2100aibHAs cemb, UHDOPMAYUOHHAS
Ppesonoyusl, pazsumue, npobrembl, COYUAIbHbIL NPOSPECC, YCKOPEHUE UHHOBAYUOHHO20 PA3GUMUSL.

Peammzanns mpenmymiecTs MH(OOPMAaLMOHHOTO OOIIECTBA M HHHOBAIMOHHOTO TIOTEHIMANa 3KOHOMHKH
BO3MO)XKHA OJiarojapsi IUPOKOMY M aKTUBHOMY IPHMEHEHHIO NU(PPOBHIX TexHONIOTHH. [ToHsATHE 1I(POBOH SKOHOMHKH
YK€ MEepenuIo U3 HaydyHOH MyOJHIMCTHKY B HAyIHBIH 000pOT, M Ha3pena HEOOXOIMMOCTh BBISICHEHHUS €ro CyTH. XOTs
BIIMSHHUE IU(PPOBBIX TEXHOIOTHH HAa COIMAIBLHO-3KOHOMHYECKNE OTHOIICHHS BIIOJHE OYEBUIHO, METOMOJIOTHIECKUE U
nH(popMannoHHbIE MPOOIEMBI HX OLIEHKH €IIE KIYT CBOETO PEIICHHUS.

Xots pazHOoOOpa3ne MOAXO0J0B K KOHIENINH NU(PPOBOI 3KOHOMHUKH O’KHIAEMO, YMEHBIICHHE 3TUX PA3IHIUH
3a Mepuoj, NPOUICANINHA ¢ MOMEHTa ee ()OPMUPOBaHUs, HEXelaaTesibHO. HeManoBaKHBIM B 3TOM BOIIPOCE SIBJISIETCS
pOCT «TIOHMMAaHH», MOCTYMAIOIUX B HAay4dHBIH OOOPOT M3 HAayYHOH XXYPHAIMCTHUKU B TOCIECTHHE ECSITHIICTHS.
VIHHOBaIMOHHAsT YKOHOMHMKA, HOBas SKOHOMHKA, IU(pOBas IKOHOMHMKA M Jpyrue MoAoOHBIe MOHSATHA BO MHOTHX
ClIydasix HCIIONB3YIOTCA B OZHOM M TOM JK€ CMBICIE, HECMOTPS Ha TO YTO OHHM BBEAEHBI B Hay4yHBI 00OPOT, 3TO
pe3yapTaT MX MOMYJIApH3allMd B HAY4YHOH >KypHamucTuke. Jlpyras npuYMHAa — INHPOTa IOHATHS 3KOHOMMKH,
CyIIIECTBOBaHME TAKOTO €r0 CHHOHMMA, KaK 3KOHOMUYECKas KHU3Hb.

PeasbHOCTH COBpEMEHHOW SIOXM 3aKJII0YAeTCs B TOM, YTO TJI00ANbHBIC CETH OXBAaTHIBAIOT BCIO IUIAHETY,
nH(popManus CTAHOBUTCS OCHOBHBIM M HEHCUEPIAEMbIM PECYPCOM Pa3BUTHS MPU pa3yMHBIX ycioBusx. [loatomy He
cilyyaiiHO nn(poBas SKOHOMHMKA W MHTEPHET-3KOHOMHKA HCIIONB3YIOTCS KaK CHHOHHMMBIL. Jlego B TOM, YTO B 00OHMX
cilydyasx OIeparyoHHas 3((EKTHBHOCTD JOCTUTAeTCs 3a CUET pean3allid IMPEenMYyIIecTB IHM(POBBIX (CETEBBIX)
texHonoruil. He cremyer 3a0bIBaTh, 4TO «BUPTYaJIbHBIH PBHIHOK», SBISIOMINICA HEHTPAJIBHBIM MECTOM BHPTYaIbHOMN
SKOHOMHYECKOH Cpenbl, Tlie BCTPEYArOTCSl HMPOW3BOMUTENb M IOTPEOHTENh, TaKkkKe (YHKIMOHHPYET C ITOMOIIBIO
CEeTEBBIX BO3MOXKHOCTEil. Ha 3TOM pbIHKE MOMCK M BBIOOP TOBApOB, MOKYIKAa M HpOJa)ka, CBOEBPEMEHHas OIulaTa W
MOHHUTOPHHI CUTYAIIUH OCYILIECTBIISIOTCS Yepe3 KOMIBIOTEPHBIE CETH C MCIOJIB30BAHNEM 3JEMEHTOB MCKYCCTBEHHOTO
HMHTEJUIEKTA.

Tot dakr, 4To riobanbHbIe ceTH (KOHEYHO, Mpexae Bcero, MHTepHET) cTanu BakHbIM (haKTOPOM IKHU3HHU
YeNI0BeKa M MPAKTHYECKH €ro CYIIECTBOBAHUS, OOYCIOBIEH BaXKHBIMH IMPEHUMYIIECTBAMH 3TOH CeTH mepen ApyTruMu
cpeacTBaMu cBsi3u. [Ipexxae Bcero, 3T NperMyIecTBa: MHOTO(YHKIIMOHAIBHOCTh, HU3Kasi CTOMMOCTD OOCTY KHBaHHUS
U TIOAJIEPKKA €€ JaJbHEHIIero CHW)KEHHS, SBISIOTCS YCHIIUTEIEM CIIOCOOHOCTH NPEeojoJieBaTh OIOpPOKpATHUECKHE
MPENATCTBHUS.

Ckopoctb pa3Butusi MIHTepHeTa Kak IIo0IbHOM CETH, POCT €ro I0JIb30BaTeNied OYeHb BHICOKMMH TEMIIaMHU
CAeNalyd €ro HEOThEMJIEMOM 4YacThl0 Halled >KU3HM M MOATBEPAWIN pelIarollyl poiab VHTepHeTa B MHpPOBOI
9KOHOMHKe. Tak, Mo HOCJIeIHUM JaHHBIM, HATJSAIHBIM IPHUMEPOM ATOTO SIBISETCS TOT (aKT, 4yTo 3,2 MHIUTHapna
YeNIOBEK HaceJIeHUs 3eMIIM SBISIOTCS IOJIb30BaTesiMH MHTepHeTa W 9 MMITHApIOB YCTPOMCTB, KOTOPBIMH OHH
MOJIb3YIOTCA, TonKItoueHbl K MHTepHeTy. C MomeHTa co3fanusi MHTepHeTa coszmanue Oosnee 10 000 xommanwmii-
MpoBaiiiepoB MHTEPHET-yCIyr, peructpamus 6omee 300 MIJUIMOHOB IOMEHHBIX MMEH M Hamuume 2,1 Mmumapaa
MOJIb30BaTeNIel COIMAIBbHBIX CETEH emle pa3 MOATBEPKAAI0T BaXKHOCTh poiH VHTepHeTa ee B Pa3BUTHH MHPOBOM
SKOHOMHUKID.

© Ab66acos T. / Abbasov T., 2024
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®dopmupoBanre HMHPOPMALMOHHOTO OOILECTBA, SBISIONIEIOCS HOBBIM JTaloOM pa3sBUTUS LUBHIM3ALHUH,
SIBIIICTCA HE TOJBKO PE3yNbTaTOM Pa3IMYHBIX MPOLECCOB, NMPOUCXOMAIIMX B CETEBOH cpele, HO U B ONpEAEICHHOM
cMbIciie ee ycioBueM. TakuM oOpazom, mUQpoBas IKOHOMHKA, c(HOPMUPOBABILIASICS B WHPOPMALMOHHOM OOIECTBE,
BBI3BIBAET CEPhE3HBIC U3MEHEHHMs, BICTyNas (akTopoM oOpazoBaHus cpenbl. Tak, Omaromaps MHTepHETY cHUMaeTCs
0oJIbIIOE KOJIMYECTBO OTPAaHUYEHHMH M MPENSATCTBHH Ha TOProBOH apeHe, YaCTUYHO CHIKACTCs 3HAYCHUE KPYITHBIX
pa3MepoB KOMIIaHWU Kak (PakTopa KOHKYPEHTHOH OOpbOBI M T.. XOTS HU(POBBIE MPOLECCH HAdyallUCh B Pa3BUTHIX
CTpaHaX, OHH PAaCHPOCTPAHAIOTCA C OECIPEreIEHTHOI CKOPOCTHIO M CTAHOBSTCS MIOOAIBHBIMA. [103TOMY KOHIETIIIHS
(poBoH BCENEHHOM HE TOJBKO HAXOAWUT CBOE MECTO B HAYyYHOM 0O00pOTE, HO W TOJOXHTEIbHAS JHHAMHKA
KOJIMYECTBA ITOJIb30BaTeNeH III00aNbHOM CETH MPEACTABIIETCS KaK pacCIInPEHHE STOW BCEIICHHOI.

Jns ananms3a nudpoBol SKOHOMHMKH B OOJIBIIMHCTBE CIIyYacB HCIOJB3YIOTCS YETHIPE KPUTEPHS OLCHKH:
3aHATOCTH, MPOCTPAHCTBCHHBIN, TEXHOJIOTHUCCKIH, YKOHOMIYECKUHA. BimsHne nupoBEIX TEXHOIOTHI HA YPOBEHb U
CTPYKTYpY 3aHATOCTH HCCIEAYETCSl B MOAXOJE, OCHOBAHHOM Ha OIEHKE 3(P()EKTHBHOCTH IHU(POBOH SKOHOMHUKH IO
KputepHio 3aHATOCTH. OIEHKa MO NMPOCTPAHCTBEHHOMY KPUTEPHIO OCYILECTBJISETCS IMyTEM INPHUBICUEHUS K aHAIU3y
TEPPUTOPHUABHBIX (TeorpaduyecKkux) XapakTepUCTHK LU(PPOBOH OSKOHOMUKM B KOHKpeTHOM ciy4ae. Ilo
TEXHOJIOTUYECKOMY KpPHUTEPHIO, HCIOIb3yeMOMY JUIsl aHaiu3a LU(pPOBOW SKOHOMHKH, OLIEHHMBAETCS JOCTYITHOCTh
WHHOBaLMi B cepe MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH Uil HIMPOKOI'0 Kpyra nosb3oBarteneil. Uro
KacaeTrcsi 5JKOHOMHYECKUX KPUTEPHUEB OLIEHKH Pa3BUTHs LU(POBBIX TEXHOJIOTHUH, TO B JaHHOM ciydae 3¢ deKTHBHOCTh
MOYKHO OTIPEIEIIUTh 110 MOJEIIH «3aTPAThI-BHICBOOOK/ICHHE)» B HICXOJIHOM ITOJIXOJIE.

Ha mamr B3risin, mpu ompeneneHnd OCOOEHHOCTEH IU(POBOH AKOHOMHKH YAENEHHE OONBIIEro BHUMAaHMS
Oormee BUIWUMBIM TIPOSBICHHSIM  SIBISETCS  OOSA3aTENbHBIM IIAroM, OOYCIIOBICHHBIM BBICOKOH CKOpPOCTBIO
MIPOHUKHOBEHHMS IHU(PPOBBIX MPOIECCOB B SKOHOMUYECKYIO IESATENbHOCTh. C 3TOH TOUYKH 3pEHUS MPUEMIIEMONH MOXKHO
CUNTATh CIIEAYIOUIYI0 MO3UIHi0. «OCHOBHBIE OCOOEHHOCTH IM(PPOBOH SKOHOMHUKH OINPEAEIAIOTCS: KOHIEHTpanueH
SKOHOMHYECKOH AEATENbHOCTH Ha NH(QPOBBIX IIAaTGoOpMax, MOJEISIMU IEPCOHATM3MPOBAHHOTO OOCITy>KUBaHUS,
MIPSIMBIM B3aUMOJICHCTBHEM IPOU3BOAUTENCH U MOTpeOuTesIel, pacuiMpeHueM COBMECTHON SKOHOMHKH, BO3PACTaHUEM
POJIH OTJCNBHBIX YUaCTHUKOBY.

CeteBasi ClIoCOOHOCTH HU(PPOBOI IKOHOMUKH SIBIISIETCS Ba)KHBIM YCIOBUEM ee d(PEKTUBHOCTH U pa3BuTus. B
9TOM CeTM ¢ KaKIbIM JHEM pacUIMpSIOTCS MaclTadbl KOMMEPYECKOW JesTEIbHOCTH, IOJACPKUBAEMOMN
nH(pOpPMAMOHHO-KOMMYHHUKAI[HOHHBIMI TEXHOJIOTHSIMU, YBEJIMYUBAETCS CKOPOCTh, a 3aTpaThl Ha KOMMEpPYECKHUE
olepalyy, KaK yxke YIOMHHAJIOCh, CHUKAIOTCA. DTOT Clajl, B LEJIOM OeCIpeleIEHTHO ObICTPOrO pOCcTa BO3MOKHOCTEH
CO3/1aHUs CETH, IPUBEN K TOMY, YTO B TOM WIIM MHOW CTENEHU €r0 CTalH HA3bIBaTh PEBOJIOLMEH, a HE MPOrPECCOM.
Heobxoanmo corylacuThes ¢ TEMH, KTO TOBOPHT, YTO IPOMBIIIICHHBIE PEBOIIONNN 00YCIOBIECHB MH()OPMAIMOHHON
peBomonel. «Mbl HaXOAMMCS Ha MOPOTe YETBEPTON MPOMBIIIIEHHON PEBOIIONUH. DTO HAYaJIOCh B Hayalle HOBOTO
TBICSTYEJICTHSI, OCHOBAHHOTO Ha IMdpoBoii peosmonun. KiroueBble 0cOOCHHOCTH IU(POBOH PEBONIONMH BKIIOYAIOT
MIOBCEMECTHBIH WM MOOWIBHBIH WHTEpPHET, MHHHUATIOPHBIE (IIOCTOSIHHO YMEHBIIAIOIINECS) IPOU3BOICTBEHHbIE
MOIIHOCTH, HCKYCCTBEHHBIN NHTEIUIEKT M 00yJaroInecs MalliHbl.

[Tpu sTOM He cienyeT 3a0bIBaTh, YTO OJAHUM M3 BXKHBIX (PAKTOPOB, YCKOPSIOMIMX SKOHOMHYECKHUE IPOLIECCHI,
SIBJISIETCSI UTHOPUPOBAaHKE OFOPOKPATHUECKMX PaMoK (110 CyTH, NPENsSTCTBUi) B LU(poBoii 3koHOMHUYecKoi cpene. [1o
9TUM M JPYTUM NPUYMHAM B YCIOBHAX PETYIHPYEMBIX PBIHOYHBIX OTHOIICHHH CTAHOBHUTCS OOBEKTHBHOI
HEOOXOAMMOCTBIO YCKOPEHHE TIIpoliecca CO3[JaHMs HOPMATHUBHO-NIPaBOBOM 0a3bl peryiupoBaHus 1H(POBOI
9KOHOMHYECKOH NESTETHbHOCTH. B MPOTHBHOM ciydae, KaK MOKAa3bIBA€T OMBIT, MPEABUIATCA Cepbe3Hble MPOOIEeMBl B
PETYIUPOBAHUN MEXKIYHAPOJIHBIX SKOHOMHUYECKMX OTHOomeHHH. Kak um oxxmpmanoce, Oojee SBHO 3TH IPOOIEMBI
TIPOSIBIISIFOTCS. B chepe HAJOTOBOTO U TAMOXKEHHOTO PEryaupoBaHMs. [lOIMycTHM, «HAJIOTOBBIE, TAMOXKEHHbIC U Jpyrue
TOCY/IapCTBEHHBIE OpraHbl (PaKTHIECKH He CIIOCOOHBI 3(h(heKTHBHO KOHTPOJIUPOBATH SKCIOPT ¥ UMIIOPT NMPOTPAMMHOTO
obecrieueHnst KaK ITMPOKO PACHPOCTPAHEHHOTO IH(POBOrO MPOAYKTAa HOCPEACTBOM CETH MHTEPHETA. DTO YCIOXKHACT
BBE/ICHHE TAMOXXCHHBIX HOIUIMH M IPOLEyPbl TPUMEHEHHS TApU(HBIX OapbEpOBY.

udpoBas 3KOHOMHKA 110 CBOEH CYTH M B pe3yJIbTaTe JOJDKHA CITY>KUThH MOBBIIICHUIO OJIaroCOCTOSHUS JTIOJeH
U YIy4lIeHHI0 KadecTBa >KM3HU. C 3TOH TOUKM 3peHHs, 3aCHy>KHBaeT BHUMAHUS CIEAYIOIIMH MOAXOJ KaK OJHA M3
MEPBBIX MOMBITOK PAacCMOTPETh IM(PPOBYIO0 SKOHOMHUKY KaK HOBOE HaIlpaBJIeHHE 3KOHOMHYecKoil Teopuu. «L{udposas
9KOHOMHKAa — 3TO CHCTéMa WHCTUTYIHOHAIBHBIX KaTeropwil (KOHIENIHWH), HeATeNbHOCTh KOTOPHIX OCHOBaHa Ha
MEPEZOBBIX HAYYHBIX JOCTHKCHHUAX M MEPEHOBBIX TEXHOJOTHAX B JKOHOMHKE, INPEXJE BCEro, Ha IOBBIIICHUU
3¢ GEKTHBHOCTH OOIIECTBEHHOTO MPOU3BOJICTBA B IEJIAX MOBBIIMICHHUS 0JarOCOCTOSHUS M KadeCTBA JKU3HU HACEIECHUS.
HaCeJICHHUS CTPAHbI, a TAKOKe O MOJAEPKKE YCTOWIMBBIX TEMITOB POCTa SKOHOMUKH '

AHanu3 TeKylledl CHUTyaluu B NpPEABAPUTEIBHOM IIOXOAE TIO3BOJISIET IMPEAINOJIOKHUTh, UYTO LU(ppPOBas
HKOHOMHKA CIIOCOOHA MOIEPKaTh COLUATIBHBIN MIPOrPecc 3a CUET YCKOPEHHsT MHHOBAIIMOHHOTO Pa3BHUTHsI, IN(POBHIC
TEXHOJIOTHUH CIIOCOOHBI TIOBBICUTH CIIPOC HA MHBECTHIIMH ¥ SKOHOMHUYECKYIO aKTUBHOCTb.
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DIGITAL ECONOMY: PROSPECTS AND MAIN DIRECTIONS

T. Abbasov, Doctor of Economic Sciences, Professor
Nakhchivan State University (Nakhchivan), Azerbaijan

Abstract. The scientific article explores innovative economics, new economy, digital economy and other
similar concepts, which in many cases are used in the same sense. The article emphasizes that the formation of the
information society, which is a new stage in the development of civilization, is not only the result of various processes
occurring in the network environment, but also, in a certain sense, its condition. In the article, for analyzing the digital
economy, in most cases, four assessment criteria are used: employment, spatial, technological, economic. The article
ends with the conviction that the digital economy can support social progress by accelerating innovative development.

Keywords: Digital economy, digital technology, global network, information revolution, development,
problems, social progress, acceleration of innovative development.
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HEMPOCETH KAK CUCTEMA NEPEJAYY KYJIGTYPHBIX HEHHOCTEM

A.C. Benguna, Maructp
MockoBckuii Iefaroruueckuii rocynapcTBeHHbIi yHuBepcureT (Mocksa), Poccus

Annomayusa. B Oannou cmamee paccmMampuGaemcs npumenenue Helpocemu 8 cucmeme nepeoaiu
Kynomypnuix yennocmeu. Kax wetiponnas cemo 63aumooeticmeyem ¢ KVIbIMypHbIMU OObeKmamu: Jaumepamypa,
uckyccmeo. Heliponnas cemov Kak gpenomen KyIomypol u npOCMpancmeo 01 unmepnpemayuii. Cmpykmypa HetpoHHbIX
cemell, €€ MHO208APUAHMHOCMb, OMKPLIMOCHb CUCMEMbl, O00CMYRHOCMb. Kommynuxamuenulii, 00beOuHAOWU,
CIMUMYIUPYIOWULL, COYUATbHBIU, K)IbMYPOLOSUYECKUL Oy eHOYHbI, 00yYawuil, uepo8ol U YeHHOCHbIL KOMHOHEHM
HelponnbIX cemell. Buovl HeUpOoHHbIX cemel, anreopumm u eHomMen ux cyujecmeosanusi ha npaxkmuxe. Ha npumepe:
«Iopgupvuuy, «Anoexc.Aemonosmy (unu [laoa-Dem).

Kniouegvie cnosa: neiipocemo, Asmonosm, Iloppupvuy, cenepayus mexcma.

B 2023 r. coBom roza mo Bepcuu mopTana Ipamorta.py W MHCTHTyTa pycckoro si3eika uM. A.C. Ilymkuna
CTaJIO CIIOBO «HEHpoceTh». ITO 00YCIOBICHO €ro MIMPOKUM PAaclHpOCTpaHEHHUEM U yrnoTpeOieHneM. Benb HeipoHHas
CEeTh NMEET OTHOIICHUE K ACATEIHbHOCTH YEIOBEKa U HANPABJICHA HA PEIICHHE €ro 3a7a4. XapaKTepHOH 0COOCHHOCTHIO
HEWpOCeTH ABIACTCA TO, YTO €€ MOXKHO 00ydaTh M 3TO OTKPBITasi CHCTEMa JUII KOMMYHHKAH. OOIMHUMH IPHHIUIIAMH
paboTHl pa3IMYHBIX HEHPOHHBIX CETEH MOXHO Ha3BaTh: |) aHANINM3 NPEOBAPUTENIFHO 3arpyXEHHBIX NaHHBIX, 2)
aNTOPUTMBI MaIIMHHOTO 00yueHns1. COBpeMEHHBIE HEHPOHHBIE CETH CIIOCOOHBI T€HEPUPOBATh TEKCTHI, MUCATh MY3BIKY,
co3maBaTh HM300pakeHUs, BUACO W MHOroe npyroe. B coBpemenHoit Poccum pa3paboTkoit HEHpOHHBIX CeTeH,
TeHEPHPYIOIINX TEKCTHI B OOJIBIIMHCTBE CBOEM IIPUYACTHBI Oobinue komnanuu: SlHnexc, CoepOank, THHBKOB, a TaKke
IIPOTPaMMHUCTBI-3HTY3HACTHI, UMEIOIINE AOCTYI K MUPOBOM ceTH. Llenbio cTaThy SBIASETCS PacCMOTPEHHE TOTO, KakK C
MOMOIIBIO Pa3padOTKH PAa3IMYHbBIX IPOrpaMM, aBTOPbI HEHPOHHBIX CETEH y4acTBYIOT B Iepenadye LeHHOCTEH PYCCKOM U
MHUPOBOH KyNbTypbl Ha ipumepe: [lopdupsuy, «Aunexc. Apronost (mnu Jana-der).

Tepmun Al (artificial intelligence) — HCKyCCTBEHHBIN WHTEIUICKT, TEPMUH, BBeACHHBIN J[)koHOM MakkapTu [6].
JlaHHBI TepMUH OOIIEHIPUHSATHIN, HO TOYHOE €ro ONPENeNeHHe U COAepKAHUE SBIACTCS MPEIMETOM AJIS HAydHOTO M
COLMaIbHOTO JUcKypca. «HTeekTyanbHas GyHKIUS KaK BBIYUCIUTENbHAS COCTABIISIONIAs CIIOCOOHOCTH JAOCTUTATh
NIOCTaBJICHHBIX 1ieseil. Hayka n TeXHONIOrus co3aHus HHTEIUICKTYaIbHBIX KOMIIBIOTEPHBIX porpammy [6]. Heifipornas
CeTh —«MaTeMaTuIecKasi MOJIElb, a TAK)Ke €€ IIPOrPaMMHOE WM alllapaTHOE BOIUIOIIEHME, TIOCTPOCHHAS 110 IPHHIUITY
OpraHu3ayy 1 (QYHKIIMOHUPOBAHHUS OMOJIOTHUECKUX HEHPOHHBIX CeTel — CeTeil HEPBHBIX KJIETOK )KMBOTO OpPTaHU3Ma»
[2].

Heiiponnas cetp «IlopdupnseBuu» [9], Obita co3mana B 2019 1. poccuiickum nporpaMMucToM Muxauiaom
I'pankuseM [3]. «IlopdupbeBHY» TeHEPUPYET TEKCTHI HAa OCHOBE BBEICHHBIX MOJIb30BATEIBCKUX MPEIUIOKCHHUIH.
3amaueit Muxauna I'pankumHa ObUTO OOydeHHe O0OTa PYCCKOMY S3bIKy Ha OCHOBe TekcToB loroms, IlymxwuHa,
Bynraxosoii, Tonctoro, IleneBuna.

Hasganue «ITopdupbeBuu» OTChUTaeT HAac K mepcoHaxy pomana B.O. Ieneuna «Iphuck 10», «IlytemecTsue
B DJIeBCcUH», po0OTY-IeTeKTUBY mucaresto [lopdupuio [lerpoBuuy. A cama orceuika B pomane B.O. [leneBuna Beaér
Hac k pomany @.M. Jloctoesckoro «lIpectymienue u Hakazanue» aerektuny [lopouputo Ilerposuuy.

Camo HazBanue «[lopdupbeBHu» Kak TeHEpaTop TEKCTa MOXKHO CUMTaTh MHOTOBapuaHTHBIM. Kak m BooOIIe
KOMIIOHEHT UTPBl BO BCEM HelpoceTeBoM auckypce. IlepBblil BapuaHT — 3TO CIUSHME UMEHU M OTYECTBA B OJHO —
IMopdupbeBuu, a npyroe 3To co3BydHoe oTdecTBO llerpoBuuy — IlopdupbeBnd, urpa ¢ MMEHEM M CO CMBICIIOM,
nepeBepTeill  (opMbl, HO He cmbicaa. [lesrensHocts Ilopdupus IlerpoBuua B pomanax B.O. [leneBuna wu
@.M. JIoCTOEBCKOTO CBsI3aHA C JETEKTUBHOMN JIEATEIbHOCTBIO, a TAK)KE HANNCAHUE CIOXKETa PacCleOBAHUS UCTOPUH U
CO3/1aHHe Ha OCHOBE 3TOT0 IpousBeneHus k muxiny pomaHos A K. Jloitns o lllepnoxe Xonmce u JJoxrope Barcone. Tax
u paboTa HEHPOHHOI CETH ONMMCHIBAET BECh XOJ PabOTHI B COOTBETCTBHHM C 33JaHHBIMHU el mapameTrpamu. CTpyKTypa
JTAaHHOI HEHMPOHHOW CEeTH MPEACTaBIsET COO0I BBOX MEPBOH (ppa3sl, TEKCTa U B OTBET JOIMOTHEHHE JAHHOTO TEKCTa OT
mporpaMMbl. M3HadanpHO, aBTOop mporpammsl  «[lopdupbeBnu» XOTen CKOHIEHTPHPOBAaThCS HMMEHHO Ha
XyAOKECTBEHHBIX TEKCTaX.

Komnanusa SIHznekc, akTUBHO 3aHMMAaeTCs Pa3BUTUEM HEMPOCETEH, CBA3aHHBIX C JIMUTEPATypHO TeMaTukoi. B
2006 . Ha ocHOoBe mporpammbl SHAekc. Pedeparbr, ObUT co3maH poOOT, CO3MAIONINI CTUXOTBOPHBIC MPOU3BEACHUS
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passbx popm Ha ocHoBe TBopyecTBa A.C. ITymkuna. B 2013 1. corpynnukamu SlHnexca Oblia co3naHa HEHpOHHAS CETh
«Iunexc.Apronoat» (uiam Jana-®er). JlaHHas ceTh Oblla HaydeHa ONpPENEssITh (POHETHYECKYIO TPAaHCKPHUIILHUIO U
ynapeHue B cioBe. [lo uepenoBaHMIO ymapHbIX M O€3ylapHBIX CIIOTOB BBIYMCISITH CTUXOTBOPHBIN pa3sMep U crnocod
pudmoBku. Ha mpakTvke ceTh OCBOMIA W BblJaBaja IPOU3BENCHHS B BUJE: OHETMHCKOHW CTPOQBI, HIEKCIIHPOBCKOTO
COHETa, XOKKY, TMMepuka. CTUXOTBOPEHUS CO3aBaIICh HA OCHOBE NMOMCKOBBIX 3allpOCOB nojb3oBareneil Annexca. Kak
TOBOPSAT O CBOEH pa3pabOTKe co3Jarend JaHHOH ceTH: «l3 IOMCKOBBIX 3alPOCOB MOXHO IOYEPIHYTh MHOTO
3aHIMATEeIbHOTO: OHHM OTPa)XKalOT MHTEPECHl M YasHMS JIOACH, a KpoMe TOro, 3T0 OE€3lOHHAs KJIaae3b TEKCTOBOTO
Mmarepuana [8].

Hazpanme mins mansoit cetw B 2013 1. Obwio BeIOpaHo «SHOekc.ABromoaT» (wimu [anma- der) m oTCchUIaeT
JIONEH, NMEIOLINX MPEACTaBICHHE O XyJ0XKECTBEHHOM Iponecce Hadana 20 B., k MaHudpecty «/lagansma» a Takxe K
TBOPYECTBY LIEHHOTO JIJIsI pPyCCKOW W MHUPOBOH KyIbTyphl odTa Adanacus Pera. B Ha3BaHNM yxe 3amudpoBana, Urpa,
KOJI, KOTOPBIF MOKHO pacIIi(poBbIBaTh, Pa3MBIIIIATh, BIOKCH JIN B HA3BAHUE ONPEACICHHBIN CMBICI WX HET.

B crpykrype naHHOW HEHpOHHOH CeTH, €CIM TOBOPUTb O BHYTPEHHEM XYNOXKECTBEHHOM IIOCBLIE, MOXKHO
HaWTH MHOTO OOILETO C UASSMH JIIONCH, IPUBEPKEHHBIX UJISSIM Aaan3ma:

1) 3nauenue cnoBa «Jla-7a» MHOTOBapUaHTHO, OTKPBITO M OCTaBiseT moje A TBopuecTBa. Kak u camo
(YHKIMOHMpPOBaHHE HEHPOHHOM CeTH, CO3/alollee CBOM POU3BE/ICHHE Ha OCHOBE 3alpocoB. «Jla-na» «IypauecTBo u3
myctoTei» [1].

2) Penumeiin — mpeaMeTsl TOBCEHEBHOTO YNOTPEONEHUS M UX 3JEMEHTOB. B TaHHOM ciydae 3TO caMa ceTb
SlHOeKc, TOWMCKOBas CHCTEMa, YENIOBEK, JCNAIONIMH 3ampoc M B 3allpoce OTPaKAIOMIMKA €XEMHHYTHBIH 3ampoc B
COOTBETCTBHH CO CBOUM OBITOM Ha IPAaKTHKE. JIEMEHTHI TIOMCKOBOTO 3aMpoca M YHUKAJIBHBI, 1 CO3BYYHBI MHOTHM. Tak
&Ke, KaK TOBOPAT Pa3pabOTUMKH, A3bIK TIOMCKOBBIX 3alIPOCOB MPEACTABISIOT COOOH HOBBIN MHUKUH, TOHATHBIH HMEHHO
MONB30BATENSIM M CHCTEME, Omarofapst KOTOpOMY pe3yibTaThl 3ampoca OyayT MakCUMaibHO 3((EKTHBHBI H
pe3ynbTaTUBHBL. Pe3ynbTar HeHpoceTH M SBISETCS pEeIUMEH YHHKaJIbHOE IPOW3BEICHHE ICHCTBUTEIBHOCTH HA
IIPaKTHUKE.

3) Pe3koe OTpHIlAHHE KIACCHYECCKOTO M OYpiKya3HOTO, JIMTApPHOTO MCKyccTBa. B maHHOM ciydae ABTOIOIT
ObUT B OTKPBITOM JOCTYIE OTKPBIT Ui BCEX, a TaK ke, KaK yINOMHHAJOCh pa3pabOTYMKaMH, JOJDKEH ObUT OBITH
MaKCUMaJIbHO JOCTYIICH JIFOJSIM B MCIIOJIb30BaHUU M CO3BYYEH C (DEHOMEHAMH JKH3HEHHBIX PEalhid.

4) ABTONOAT KaK Xy[A0XKeCTBEHHOE 0ObeAMHEHHE. B JaHHOM ciyyae, MOXKHO TOBOPHUTH O TOM, YTO ABTOINO3T
00BbeIMHS HE TOJBKO JIIOZEi B MPOCTPAHCTBE CETH, HO M MMEINl COLMAIIbHOE B3aUMOJICHCTBHE C JPYroil MalInHHOM
cerpto: Kubep-Ilymkun. Mexmy IByMs ceTsAM [ake NPOHU3OMIEN JHTEpaTypHBIH 0aTmi, B KOTOPOM, MO MHEHHIO
sputeneit nepmckoro decruBans nodemun Kubep-Ilymkus [4].

5) IloHATHE CUMYIBTAaHHOTO CTHXA U peANMEla B JaHHOM ClTydae TECHO CBsi3aHbl. CHUMYIBTaHHBINA CTUX — 3TO
COEIMHEHHE B OJHOM CTHXE BHEIIHE HUKAaK HE CBA3aHHBIX ¢ cOOOH TEKCTOBBIX opraHm3anuid. Tak m B ABTONO3TE,
BHEIITHE HUKAK HE CBSA3aHHbIC TOMCKOBBIE 3aIIPOCHI IIPH COEANHEHUH C IPYT APYTOM SIBISIOT HOBBIH CMBICII.

6) TI'anc Puxrep: «/lamausm mogobeH mropMmy» (B JaHHOM CIydae Mbl MOXKEM TOJBKO Ipenyrajgarh Kakon
MOMCKOBO# 3ampoc OyJeT MOBECTKOW 3aBTPAIIHEro JHs), «HOBbIE (DOPMBI, HOBbIE Marepualibl, HOBBIC HJEH, HOBBIC
HalpaBJICHUs], HOBBIU ajapecar». Eciii NpoBECTH aHAJIOTHIO, TO MOSBICHUE KAKJ0M HEMPOHHOMU CETU — SIBJIAETCS HOBOM
YHHUKaJbHOH (hOpMOI, HOBBI MaTepHall — HOBBIM IMOMCKOBOH 3ampoc, MO0 6a3a MOMCKOBBIX 3alIPOCOB B HEOXKUIAHHOMN
COBOKYITHOCTH HMJIM KOMOMHanuu. HoBble Maen — 3TO HIEH MO B3aWMOJCHCTBUIO HOBBIX peasnil JIEHCTBUTEIBHOCTH
MeXy co00i M MX COOTHOIICHHE C KyJIBTypHO-UCTOPUYECKHM KOHTEKCTOM M OIBITOM YeJIOBEYeCTBa, HOBBIM aapecar —
9TO YeJIOBEK, HOBBIC (OPMBI OBITHA, a B OyQyIeM BO3MOXHO M OYHAas JpyXKeCKass KOHKYPEHLUS MEXIY pPa3sHBIMHU
CEeTAMH.

7) Urtor B BHOe «Oypiiecka, Mapoany, IepelpasHUBaHMSA, aKIUHM, OTPHLIAHHMA» — YacTO HMMEHHO TakKoe
OTHOIIICHHE K PE3yNbTaTaM AEATeIbHOCTH HEHPOHHBIX CETEH, HO OT TOTO, YTO PE3YyJILTAT MOXKET COJEeP)KaTh MPOHMIHBIHA
KOMIIOHEHT W KOHHOTAIIMIO, 3TO HE 3HA4YHWT, YTO OH HE COJECPXKUT Kakoe-TMOO SpKOe OIMCAaHHE COBPEMEHHON
JIEUCTBUTEIBHOCTH, IPOCTO UTOT MMEET SIPKYIO XapakTepHyo Gopmy.

8) Tak xe B Jamau3Me (UIypHpOBaJO IOHITHE XYHAOKECTBEHHOTO aBTOMATH3Ma: CKOpPOCTh IHCHMa,
SKBHUBAJIEHTHA CKOPOCTH MBICIH. A TO3T «CKPOMHOE 3allMCBIBAIOIIEE YCTPOHUCTBO», «paboTaromuii OBICTpO», «Oe3
3apaHee mpoAyMaHHbIX Mbiciei» [7]. B 1920 rogy most ®uwimnm Cyno u AHape BperoH myONMKYOT TEpBbIi
MOJTHOCTBIO «ABTOMATHUYECKUI» MPOTOCIOPPEATUCTUIECKH TEKCT. ABTOMAaTW3M B Jajan3Me HMEeT Iox Co0oi
MIOJIABJICHNE PAIIMOHAIILHON CO3HATeNbHOCTH. Kak 1 B HEHPOHHBIX CETAX, Il CEeTh 3TOTO HE MPEIONaraeT, HO CO3AaeT
MIPOU3BEICHUE C YYETOM 3aJO)KEHHOTO aJrOpUTMa co31aTems. «ABTOMAaTHYECKas MOA33US MPOMCXOJUT M3 JIF000TO
IpYroro oprasa, rae umeercss HakoruieHue» [7]. Tak W HeHpoHHAas ceTh BBLAAET PE3yNbTaT B COOTBETCTBUH C
HaKOIJIEHHOH 1 3arpyXeHHOH 0a30i JaHHbBIX.

9) PutM Kak NOCIEIOBATENbHOCTh ONPEACICHHBIX CHMBOJIOB, KOJOB, 3HAUCHHH: «s1 3aJal0 PUTM JIOOBIM
MONIABIIMM IO PYKY MaTepualioM: TpaMBaifHBIM OHMJIETOM, MaclITHOM Kpackoi». B ABTOmosTe Bce 3TH NpeAMETHI
KHMBOW JICHCTBUTENILHOCTH NMEPEXOAAT B c(epy pa3IMYHBIX HOMHUHAIBHBIX OOBEKTOB M COIVIACOBAHHOCTH PAa3IMYHBIX
CTPYKTYp U c(ep MHTEPHET JICHCTBUTEILHOCTH.

Taxxe Jlama wnmetr Bkyme c (ammmueir pycckoro modta Adanacus dera. Adanacuit Der sBusercs
cTopoHHHKOM «Ymcroro mckycctBa». s Hero BakHa CaMOIIGHHOCTh HMCKYCCTBAa KaK HMCKycCTBa. A JJISI pycCKOTO
YeNI0BeKa, 3TO 3HaKoMasi (PUTypa KJIACCHKa, BXOASIINI B 0053aTETbHYIO IKOJIBHYIO IPOTPaMMy IO JIUTEpaType. B cBsi3u
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C HeﬁpOHHLIMH CCTAMHU 31ACCh BaKHa UI'pa Y3HABACMOCTHU, a4 TAKIKC MHTCHIMOHAJIbBHOCTHL HCKYCCTBA KaK HMCKYCCTBA4,
NMPUMEHUMOCTDb BHE pa3JIMIHbIX COUHAJIbHBIX U IMOJIUTUYCCKUX CTOPOH, HACTPOCHHOCTH Ha 06’beZ[I/IHeHI/Ie.

HeﬁpOHHLIe CCTU BBICTYIAKOT B KAYCCTBC TPAHCIATOPA KYJIbTYPHBIX HeHHOCTeﬁ, o6yqa10T HOBOMY, OTKPBIBAIOT
HOBBIC CMBICJIBI B YK€ M3BCCTHBIX KYJIBTYPHBIX SIBJICHUAX. AKTyanmnpymT 3HaHUA, NOJTYUYCHHBIC paHEC. OcMEICICHHE
HX ACATCIIBHOCTH IMPUBOAUT K HOBBIM O3apCHUSAM. HepCHeKTI/IBy JNadbHEHIIIEr0 UCCAEAOBAaHUS COCTOUT B JajbHEHUIIIEM
H3YyUCHUHU HeﬁpOHHbIX ceTeﬁ, CBSI3aHHEIX C 00bEKTaMU KYJbTYPbI U UCKYCCTBA.
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NEURAL NETWORKS AS ASYSTEM FOR TRANSFERRING CULTURAL PROPERTY

A.S. Vendina, Master
Moscow State Pedagogical University (Moscow), Russia

Abstract. This article discusses the use of the neural network in the system of transmission of cultural property.
How the neural network interacts with cultural objects: literature, art. Neural network as a cultural phenomenon and
space for interpretation. The structure of neural networks, its multivariability, system openness, accessibility.
Communicative, unifying, stimulating, social, culturological evaluation, educational, game and value component of
neural networks. Types of neural networks, algorithm and phenomenon of their existence in practice. By example:
Porfirich, Yandex.Avtopoet (or Dada-Fet).

Keywords: neural network, Autopoet, Porfirich, text generation.
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HUHTETPUPOBAHHBIN MTOJAXO0/I K OBYYEHUIO AHT IMMACKOMY SI3BIKY
1 ®OPMUPOBAHUIO ®PUHAHCOBOM 'PAMOTHOCTH

E.E. Apxunosa, y4uTeab aHIJIMICKOTO A3bIKa
MBOY “IIl Manbxarapckas COLL um. . A. denoposay (Xanranacckuii ynyc), Poccuiickas deneparust

Annomauyun. B Oawnuol HayyHOU cmambve 00OCHOBbIBACMCS AKMYAIbHOCMb 00VYeHUs (DUHAHCOBOU
2pamomHocmu 8 npoyecce 00YYeHUs aHeIUUCKOMY A3bIKY 6 ycaogusx enedpenus @PI'OC H06020 NOKONEHU.
Onucvlgaemcs nAaH 6HeOPeHUs. YAPAXCHEHULI N0 AH2IULCKOMY A3bIKY Ol YUAWUXCSA HAYATbHBIX U CPeOHUX KIACCO8,
BKIIOUAIOWUL 8 Ce0s1 YueOHbIIL Mamepuai u3 00aacmu GUHAHCOBOU 2PAMOMHOCHU.

Knroueewte cnosa: punancosas epamomuocme, @I'OC, anenutickuii A3viK.

B coBpeMEHHOM MUpE aHITIUICKUM SA3bIK CTaJl HEOTHEMIIEMOM COCTaBIIAIOLICH U1 CIIELUAINCTOB B PA3JIMYHBIX
o0nacTsiX HayKd, TEXHHKM M KyJIbTypbl. BiajeHue aHIIIMICKUM S3BIKOM HE TOJIKO oOneryaer ooOmieHue u
B3aMMOJICHCTBHE ¢ MEKAYHAPOIHBIM COOOIIECTBOM, HO U CIIOCOOCTBYET (hOPMHUPOBAHUIO SIKOHOMUYECKOTO KPYro3opa.
Bonee Toro, Munucrepcrso @unancos PP, npu noanepxxke Becemuproro 6anka, nHUIMupoBaio mpoekt "ConelicTBue
MOBBILICHUIO YPOBHS (DMHAHCOBOW IPaMOTHOCTH HaceleHHs M Pa3BUTHIO (rHAHCOBOro oOpaszoBanus B Poccuiickoii
Oeneparun" [1].

®OenepanpHbIE TOCYAAapCTBEHHBIE oOpa3oBarenbHble cTaHAapTel (PI'OC) HOBOTO IOKOJNCHHS WIPAOT
PEIAIOIYIO POJIb B YIYYIICHHN (PUHAHCOBOW T'PAaMOTHOCTH IIKOJBHHUKOB. DTH CTAaHAAPTHI OCHOBEIBAIOTCS HA HAYYHBIX
HCCIICAOBAHUAX, MIPEIaraf0T CUCTEMAaTHIECKOe M KOMIUIEKCHOE N3yUeHHEe OCHOB (PHAHCOBOI rpaMoTHOCTH. COTlIacHO
@OI'OC, mWKONEHUKK IOJDKHBI MMONTy4aTh OoJiee pa3BUTHIC HABHIKM IUIAHMPOBAHUS OIO/KETA, YIIPABICHUS JNIHBIMH
(¢uHAHCAMY, TOHUMaHHs (WHAHCOBBIX MHCTPYMEHTOB HAa BCEX MUCIMIUIMHAX, BKIFOYAs aHTIIMACKUHN s3bIK. [logxomer,
npempiaraemeie ®I'OC, moMorarT GOpMHUPOBATH Y MIKOJIEHUKOB OTHOIIICHHE K JICHbIaM, COCPEKCHHUAM U UHBECTHUIIUSIM.
3HaHUE 3TUX HABBIKOB ITO3BOJIIET MOJOABIM JIIOIM IPUHIMATh B3BEIICHHBIC (PMHAHCOBBIC PEIICHNUS, H30eraTh J0JITr0oB
n OankporctBa. @I'OC HOBOro MOKOJEHHS HrpaeT KIIOUEBYIO POJb B IOBBIIIEHHH (PHHAHCOBOM TI'paMOTHOCTH
LIKOJILHUKOB, 00eceYrBasi UM HEOOXOAMMbIE 3HAHUS U HAaBBIKH JUIS YCIICIIHOTO (YHKIIMOHUPOBAHHUSI B COBPEMEHHOM
SKOHOMHYECKOM Mupe [3].

®uHaHCOBas TPaAMOTHOCTH SBISETCA Ba)XKHOM KOMIETEHI[MEeH B COBpeMEHHOM oOmecTBe. OHa OTHOCHTCS K
CocoOHOCTH JFoJIeH TMOHMMAaTh W 3(P(EKTHBHO YIPaBIsATh CBOMMH (HHAHCOBEIMH pecypcamu. McciemoBaHuUs
MTOKA3BIBAIOT, YTO OTCYTCTBHE (DMHAHCOBOW T'PAMOTHOCTH MOXET MPHBECTH K (PHMHAHCOBBEIM IpoOiieMaM, TOJTaM M
cTpeccy.

B pamkax oOpa3oBareibHON MPOrpaMMBI MO0 (PMHAHCOBOM T'PAMOTHOCTH MOKHO BKJIFOUHTH TaKHE TEMBI, KakK
Or0KETHPOBAHUE, YIIPABICHIE JOJITAMH, HHBECTHPOBAHUE M IIOHUMAaHKE 0a30BBIX (PMHAHCOBBIX MOHATHHA. JTH 3HAHUS
ITOMOTYT JIFOJISIM TIPUHUMATh OCO3HAHHBIC (PMHAHCOBEIC PEIICHHS U CTPOUTH YCTOHUNBOE (PMHAHCOBOE Oymymee.

@®uHaHCOBas TPAaMOTHOCTh TAaKke€ BaKHA HA YPOBHE HAIMOHAJIBHON 5SKOHOMUKH. Kak moka3sIBaloT
HCCIICIOBaHMS, BBHICOKHH YpOBEHb (PMHAHCOBOI I'pPaMOTHOCTH HACEIEHHS CHOCOOCTBYET Pa3sBUTHIO 3KOHOMUYECKHUX
CHCTEM M CHMXKAET PUCKU (PMHAHCOBBIX KPU3HCOB [2].

[ToBbilieHre (GpUHAHCOBOW TPaMOTHOCTH JOJDKHO OBITh NPHOPHTETOM JJIsl TOCYIApCcTBa, 00pa3oBaTENbHBIX
yapexxaeHnii u obmectBa B 1enoMm. OO0ydeHne (GUHAHCOBOW TPaMOTHOCTH JOJDKHO OBITH JOCTYHIHBIM M BKIIFOYATh
MIPAKTUYECKHE YIPAXKHEHNS U CUTYAIIH, YTOOBI JIFOIM MOTJIHN IIPUMEHSTh MTOJyYeHHbIC 3HAHHS Ha PAKTHKE.

Bce 310 mo3BONMT ymydmmTh (PMHAHCOBOE OJIArOCOCTOSHHME HAceJIeHHs, CHH3WTh YPOBEHb (PHHAHCOBBIX
npo0JIeM 1 c03/1aTh YCTOHYMBYIO SKOHOMUYECKYIO CHCTEMY.

JlaHHas KOMIIETEHIUSI peajlu3yeTcs MOCPEICTBOM BKIIOUYEHUS CIIEUAIBHBIX TEM B IPOrpaMMy OOydYeHHs
AHIIIMHCKOMY S3BIKY. 3aJlaHNsl MOTYT OBITh KaK pa3padOTaHbl yUHTENEM, TaK M PEAyCMOTPEHBI Heoyb3yeMbiM Y MK.

Ha 3amatusx no (uHAHCOBOWH I'PaMOTHOCTH ISl INKOJBHHKOB CTaBHTCS II€Jb O3HAKOMHTBH YyYalIUXcs C
KITFOYEBBIMH KOHIICTIIIUSME U HAYYNUTh IPHHAMATH PEIICHHS, CIIOCOOCTBYIOIINE TTOBBIIICHNIO UX OJIaromoryqus.

B paMkax n3ydeHHUs 3TOTO BOIPOCa B Kypce aHTIMHCKOTO S3bIKa MOYKHO PACCMOTPETH DS TEM, CBA3aHHBIX C
(hMHAHCOBOM IPaMOTHOCTHIO, TAKUX KaK MPOUCXOXKJCHHUE M HCTOPHS JICHET, BAIIOTA PAa3IMYHBIX CTPAH, a TAKXKE BaXKHBIE
aCIeKThl JIMYHOTO M CeMEWHOro Oo/KeTa W YNpaBICHHS JIMYHBIMH (MHAHCAMHM, BKJIIOYAs YUeT W IUIAaHHUPOBAaHUE
COOCTBEHHBIX JI0XOJIOB U PAaCXO0/IOB.

© Apxunosa E.E. / Arkhipova E.E., 2024
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1) 2-4 xmaccel. OOMH W3 MHTEPECHBIX CIIOCOOOB MMO3HAKOMHTH YYAIMXCS MIIAJAIICTO 3BEHA C KYIbTYpPOil
@HIJIOTOBOPSIIUX CTPaH — 3TO paccKa3aTh UM O JEHEKHBIX 3HAaKax 3THX cTpaH. Hampumep, Bo BpeMsi H3y4EeHHUS TEMBI
«O0pa3oBaHKe YUCIUTENBHBIX» (4 KJacc), MOXHO IPOBECTH 3aHSTHE, MOCBAIICHHOE AHTIMHUCKUM JeHbram. Jlersm
OylneT WHTEPeCHO Y3HaTh, KaK BBIIJIIAT OAHKHOTBI M MOHETHl AHIVIMM, a ISl 3aKpeIIeHUs MaTepHata MOXHO
UCIIONIb30BaTh M300pa)KCHUs! Pa3IMYHBIX HOMHMHAJIOB aHIJIMHCKOM BAIOTHI M IPEIUIOKHUTh YYal[UMCSl COCTaBUTh YHCIIa
¢ ux nomoeto. Takoe 3a7aHue MOMOXET PAa3BUTh JIEKCHYECKUE HABBIKH, TPEHUPOBATh YCTHYIO peub M YUaIUXCS H
3akpenuTh KoHCcTpyKItiio "l have got/l have not got" B koHTeKCTe MEHBIH.

Taxoke, 9T00BI yJaImuecs JTydlle YCBOWIN MaTepHal U YCTAHOBMIN MEXIPEIMETHBIC CBSI3M C MaTeMAaTHKOH,
MOXHO npoBecTH urpy «Ilo3HaBaTenpHBIA OXO B Mara3un». Pebdaram OyneT BblAaHa ONpEIeIeHHAs CyMMa JICHET, C
KOTOpPOH OHH CMOTYT CXOJHTh B Mara3uH M KyIMUTh YTO-HUOYAb. DTO MO3BOJIUT JETSAM NPUMEHNTH 3HAHHS O PA3ITHIHBIX
HOMHHAJIAX JEHEr ¥ COBEPIINTh IOKYIKY, a TakXe ITOCYMTaTh, CKOJBKO NECHEI OHHM IIOTPATWJIM Ha INKOJbHbIE
MPUHAIICKHOCTH.

Takoe ympakHEHHE MOMOXET HE TOJBKO Pa3BHTh y4allMMCs HABBIKM OOIIEHHS M PabOTHl B mape, HO U
CHOCOOCTBYET Pa3BUTHIO MaTeMAaTHYECKUX HABBIKOB M YCTAHOBJICHUIO MEXKIIPEAMETHBIX CBS3EH.

2) 5 knacc. B pasznene "Cemeitnas ncropus" nesnecoo0pasHo oOCyanTh Npo(eccuu 4ICHOB ceMel ydarmxcs,
paccMOTpeTh, Kakue (akTOpbl BIMSIOT Ha CEMEHHBIM OMO/DKET, M MNpPEJIOKHUTh CaMOCTOSITEIBHO CIUIAHWPOBATh
cemeiiHble pacxosl. [1IkoIpbHUKAaM MOKHO TPEIUIOKUTh PACCIPOCUTh CBOMX POJIHBIX O MX JIETCTBE, Y3HATh, OBUIN JIN Y
HUX COOCTBEHHBIE JICHBI'M, 1 MOMHTEPECOBATLCS O paboTe MOAPOCTKOB B TO BpeMs. [Ipu m3yuenun temsl "O Poccun”
MOXHO IIPOBECTH 3aJaHHE, CBS3aHHOE C KPEaTHBHBIM IIOMCKOM YYaIlMMHCS, TPEIJIOKHB UM MOATOTOBUTH
nHpopManuio 0 TopoAax, M300paKEHHBIX HA Pa3INMYHBIX HOMUHAJAX HAlIMX ACHEKHBIX KYIIOp, M TOACIUTHCS C
OJTHOKJIACCHUKaMH.

3) 6-7 kmaccel. B pamkax Tembl «300pOBBI 00pa3 KHU3HU» ISl YICHHUKOB 6-7 KIIACCOB MpeiaraeTcs
MHTEPECHOE 3aJJaHNe — CO3/1aHNEe KOP3WHBI COAIaHCHPOBAHHOTO MUTAHMUS, KOTOPYIO OBl XOTeNnu UMeTh eTH. OCcHOBHAs
Lelb ATOT0 YNPaKHEHHs 3aKJII0YaeTcs B TOM, 4YTOOBI JaTh JAETSIM BO3MOXKHOCTh Pa3BUTh HABBIKU ILJIAHUPOBaHHS
Pacxo/I0B U MPHUHATHSI 00OCHOBAHHBIX PEILICHUH MTyTeM CPAaBHEHUSI CTOUMOCTH IIPOIYKTOB B UX KOP3HHAX.

4) 8-9 kiaccel. B koHTekcTe 00ydeHuss PUHAHCOBOH TPaMOTHOCTH B 8-9 Kiaccax YYCHHKH MOTYT 0OOTaTHThH
CBOH CJIOBapHBIN 3arac, 03HaKOMHUBIIUCH C Pa3JIMUHBIMKU (PMHAHCOBBIMU TEPMHHAMH, KOTOPbIE MOT'YT IIPUIOAUTHCS UM
B Oynymiei KU3HH. DTO OMOXKET UM pa3o0paThes B (PUHAHCOBBIX BONPOCAX U MPUHUMATh OCO3HAHHBIE PEIICHHSI.

Takum oOpazoM, BBeleHHE O3JeMEHTOB Kypca «®DuHaHCOBas TPaMOTHOCTB» B MPEAMETHYIO 00JacTh
«AHTIMHCKHUH A3BIK» B COBPEMEHHOM IIIKOJIE TOMOTAET YYHUTEIIO B CO3/IaHUN YCIIOBHH JUTA (POPMHUPOBAHUS Y YUAIIUXCS
crnocoOHOCTH K 3G QEKTHBHOMY YIPaBICHHUIO JIMYHBIMH (DUHAHCAMH, OCYIIECTBICHHIO KpPAaTKOCPOYHOTO U
JIOIATOCPOYHOTO (PMHAHCOBOTO IUIAHUPOBAHMS, (POPMHUPOBAHNIO HAKOIUICHUH, MPUOOPETEHNIO (PMHAHCOBBIX MPOIYKTOB
U YCIIYT CPEACTBAMH HHOCTPAHHOTO sI3bIKa Ha BCEX CTYIEHIX 0OydYeHusI.
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INTEGRATED APPROACH TO TEACHING ENGLISH
AND FORMING FINANCIAL LITERACY

E.E. Arkhipova, teacher of English language
Municipal Budgetary Educational Institution "Il Malzhagarskaya Secondary School named after I.A. Fedorov"
(Khangalassky ulus), Russian Federation

Abstract. This scientific article substantiates the relevance of teaching financial literacy in the process of
teaching English in the conditions of implementation of the Federal State Educational Standards of the new generation.
It describes the plan of implementation of English language exercises for primary and middle school students, which
includes educational material from the field of financial literacy.
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ANCIENT AND EARLY MEDIEVAL ARMENIAN URBAN DEVELOPMENT CULTURE
IN THE CONTEXT OF THE VIII BC -VII AD CENTURIES ARCHITECTURE

Golrokh Keshavarz Rahbar, Phd student
Institute of Arts, National Academy of Sciences of the Republic of Armenia (Yerevan), Armenia

Abstract. One of the important nodes in the history of world urban development is the formation of Armenian
urban settlements, the heritage of which is of great interest. It is known that Armenia has more than five thousand years
of history, so the comparative and analytical study of the respective settlements of Armenia and introducing their data
into the ruling principles of the period (such as Greek, Roman, Persian, and Hellenistic urban features, which have
served as a basis in the creation processes of the entire human history of city-building culture) is of high importance.
The focus of our article is on the ancient and early medieval Armenian cities and settlements, which were unique
strategic, religious, trade-artisanal, and cultural centers that were expressed and conditioned by their geographical
location. We successively referred to the features of the formulation of individual cities, city building aspects, town-
planning principles, and built-up environments of the settlements in the context of architecture between the 8th BC and
7th AD centuries.

Keywords: Armenia, urban development culture, town planning issues, architecture, city origination and
formation, ancient and early medieval urban settlements, analytical and comparative study.

In the frames of the comparative study and the analysis of the development stages of the ancient and early
medieval Armenian cities, urban development has a special interest, which we introduce in the context of the 8th BC —
7th AD centuries architecture. It is known that the old Armenian cities played an important role in the defense of the
country due to their strategic position and large and powerful defensive structures, which were still formed back in the
Urartian period and were further improved in the ancient period. Adopting the traditions of urban planning and
architectural arts of the Urartian (9 BC — 6 BC) period, however, later-formed cities of ancient Armenia have shown
new features conditioned by the historical circumstances and the beneficial effects of urban development and
architecture of the Greco-Hellenistic world that penetrated here.

The formation of ancient Armenian settlements, the construction of cities, and the development of their inner
lives are inseparably connected with the architectural culture present in them. In fact, Armenian architecture, with a
history of about five thousand years, is characterized by a high level of development, rich artistic traditions, and
national originality. It was not only influenced by neighboring civilizations but also made an outstanding contribution to
the development of world architecture. Undoubtedly, a number of circumstances contributed to the prosperity of ancient
Armenian cities and the establishment of economic and cultural ties, including the fact that the international trade routes
connecting the countries of the East with the West have passed through the territory of Armenia. This has also
contributed to its involvement in the field of international trade and commodity exchange, which certainly promoted the
prosperity of the Armenian cities through its significance.

The above mentioned is especially manifested in the period of Hellenism, when, along with the development
of Hellenism in the countries of Asia Minor and the Middle East, Armenia also enters a new economic and cultural
phase that leaves its trace on all spheres of life, including urban development and architecture. In fact, architectural and
city-building culture, which was a complex chain of local and Greco-Hellenistic culture, is also an integral part of the
mentioned culture, in which the Armenian people made their contribution. In fact, the leading and progressive
Armenian masters worked in parallel with the world culture of architecture, and by creating their unique works, they
accepted the best and progressive ideas from the West and East reinterpreted and adapted those elements, combining
them with their new thinking and their own approaches and ideas.

It should also be noted that the Armenian Hellenistic cities were formed in accordance with the strategic and
economic requirements of the state and were built with the funds of the state. Ethnically diverse populations also lived
in them, which certainly left their mark on the appearance of the cities and the nature of life.

Regarding the social composition, the Armenian cities had certain similarities with other cities of Hellenistic
countries, including in terms of self-government; among the main population of urban communities were merchants,
artisans, soldiers, militaries, pagan priests, farmers, and agriculturist peasants. As a rule, the royal family and the
council of elders lived in the capital city.
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Based on Armenian and foreign historical sources, it should be noted that in ancient Armenian cities there
were markets, craft productions (jewelry, metalwork, etc.), a culture of commodity exchange, construction, artistic
processing of stone, etc., that were highly developed.

During the discussed historical period, more than two dozen Armenian cities were counted, among them the
capital cities, such as Armavir, Yervandashat, Artashat, the Royal Seat of Garni, Tigranakert, Tigranakert of Artsakh,
Vagharshapat, Dvin, etc. It is worthy to state that it was customary in ancient Armenia to name the cities after the ruling
dynasties and their rulers in the given historical period, which was also an accepted approach in the case of the cities of
ancient Iran. The capitals of ancient Armenia, and cities in general, were cradles of the development of urban culture,
city building, and architecture, along with civil architecture. In fact, as in the case of the cities of the ancient world, in
the case of ancient Armenia as well, comparing and paralleling historical and archaeological data provides a clear
picture of the urban development culture. In turn, the architecture, based on the building traditions of the Bronze Age of
the Armenian Highlands, developed in the sphere of cultural interactions between the state associations of Asia Minor
and Mesopotamia. Being a nationwide problem, it has reached a new level of development. Instead of the castle-
dwellings (fort) of the previous era, often the most powerful cities and castles were built in the same places, which
together formed a unified network of defense bases for the country.

Thus, the 9th — 6th centuries BC are known as the period of development of Urartian architecture and urban
development (Urartian cities: Erebuni, Teyshebaini). Urartian urban development is characterized by a certain territorial
separation of districts belonging to different social classes. Accordingly, the town planning and dimensional
compositions of the residential houses are also different. Unlike Mesopotamian monumental buildings, which were built
on pre-leveled squares, the Armenian citadels have been harmonized with the relief [12, Pp. 103-112]. Constructive
techniques of the Urartian period were conditioned by the combination of stony and wooden structures, which have
been traditionally used in the Armenian highlands. Mortar raw brick was the main building material of the structures.
The pillars, the lintels, and the beam structures were made of wood. It should be noted that since the 6th century BC,
city-building culture and architecture on the Armenian Plateau have entered a new stage of development, revealing new
qualitative features. It is worthy to mention that next to Urartian architectural tradition, later, within the 6th—4th
centuries BC, the Achaemenid elements appeared to complement, and since the 4th century BC, the Hellenistic
traditions [17].

Fig. 1. Layout of the fortress

Thus, the ancient city of Erebuni (fig. 1. layout of the fortress) once stood on a hill called Arin-berd, which is
located in the south-eastern part of the present-day capital of Armenia (Yerevan). In fact, Arin-berd was the citadel
ofthe Erebuni city, founded in 782 BC by the king Argishti | (786 BC — 764 BC). According to the archeological
excavation data, the entrance to the Erebuni citadel was located on the southern side of the hill. Here, the two gates have
been placed on one common axis of the slope. Since the platform between them was scaled and the end was stepped, it
is assumed that the gates served only for pedestrian movement. And it is just at this entrance where the cuneiform
inscription left by Argishti | King about the foundation of the city.

The large complex (2 hectares) around the citadel opened on the triangular top of Arin-berd consisted of a
palace, religious, and economic parts. The palace part occupied the northwestern part of the top of the hill and consisted
of about 80 various rooms, which were grouped around two courtyards, a pillared courtyard, and large and small
pillared halls. Later, the pillared hall (12 x 30m) adjacent to the northeast side of the courtyard turned into an apadana,
which probably served for ceremonial receptions. The stone anchors that were preserved on the ground suggest that
they served as supports for the wooden posts [13, p. 194]. The interior of the columned hall was sumptuously decorated,
as evidenced by the barely visible frescoes (with secular and religious; ornaments) that have survived to this day. In the
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worship part of the city environment, the temples of Susi and a god of Khaldi stood. Their studies show that the
Urartian temples were not made uniformly. The two temples are attributed to the same epoch. The excavations showed
they (19 x 19m) and (8 x 12m) had entrance areas that correspond to their mentioned sizes. We can encounter temples
like this both in Armenia and elsewhere, such as in Syria, Mesopotamia (in Hatra), Middle Asia, etc. The interior of the
temples was also decorated with frescoes, including those of gods. A part of a temple of the supreme god Khaldi, was
later rebuilt (6th century BC) and turned into a colonnade - an apadana (29 x 33 m), which served for the formal
receptions. It should be noted that similar apadana - pillared halls are also present in the palace complex of Persepolis in
Iran. [13, p. 195] In the 6th century BC reconstructions were also made in the economic part of the castle-fortress. On
the north-western side of the Erebuni palace complex, a group of rooms of economic significance were set, including a
storehouse and three rows of wine pots half-buried in the ground. In fact, the citadel, located on the top of the hill, was
surrounded by protruding (protuberance) fences with its triangular perimeter: in the lower part, it was lined with
cracked tuff stones and basalt, and in the upper part, with raw brick. The 4-5-meter-high preserved fence was supposed
to be up to 12 meters high. Not far from Arin-berd, a reservoir and tufa-made pipes were found, which prove that there
was once a water supply system here. The governor's building, consisting of 3 rooms, the rectangular temple of Sus
dedicated to the god Ivarsha, and probably the complex of annexed rooms related to the latter's activities, which again
underwent partial reconstruction in the 6th century BC, were found in the administrative chamber.Thus, by
summarizing, it should be noted that the citadel of Erebuni was an organized architectural system due to good
protection and living conditions. Fonded artifacts in the settlement testify to the existence of the city of Erebuni. In fact,
Yerevan is the direct heir of that fortress city and one of the oldest capitals of the world.

Fig. 2. Layout of the city central part

Teyshebaini (fig. 2. layout of the city central part) or so-called Red Hill is a city attributed to the late Urartian
period, founded on the left bank of the Hrazdan river by Rusa I, the last powerful king of the Van kingdom (ca. 685
BC-645 BC). Probably the discussed city was built in the first half of the 7th century BC. The fortress-city of
Teyshebain (the name of the Urartian god of war and thunder, Teysheba), built not far from Yerevan-Erebuni. In
essence, the Red Hill is an important ancient site. The data obtained from the archaeological excavations confirm that
Teyshebaini was an administrative and economic center of the Van kingdom in the Ararat valley and that it was built
according to the principle of Urartian town planning, having a two-part structure consisting of the citadel and urban area
(35 hectares). The citadel was built on the hill on the left bank of the Hrazdan River, and the city was formed on the
adjacent plain. Due to its location and system of defense structures, the citadel was provided with reliable
impregnability. Teyshebaini was surrounded by a 3-5-meter-thick defensive wall, towered and buttressed, which also
included the citadel. The defensive walls were built of cracked tuff stone at the bottom and raw brick at the top.

The Teishebaini citadel is a complete monumental building with a spacious courtyard. The first floor of the
two-story citadel consisted of independent storage units, workshops, wine cellars, workshops for making grains, oil, and
beer, and other food stores, the outer walls of which generally compose the facade or front part of the building. In fact,
2/3 of the citadel, occupying about 2 hectares, was occupied by the half-destroyed two-story palace complex, and the
remaining part was the arrow-shaped courtyard on the perimeter, which was also enclosed by fences. The latter had
gates at the northeast and southeast corners. The first opened to the city, and the second, which was considered the main
one, lay between two mighty pyramids and opened outwards [13, p. 197]. Based on the data from excavations, the
buildings here mostly had stone foundations; some buildings were completely built of stone and served as a platform for
second-floor luxury buildings, including temples and palace luxury rooms. The walls were lined with large, raw bricks.
The regularly planned city consisted of apartments for people belonging to different social groups. The residential
quarters were made up of groups of separate houses.

In accordance with the surface of the hill, the structures were arranged in a step-like manner and had the
appearance of a protruding tower. In this row is also the sanctuary, which consists of three departments. Living rooms
and ceremonial halls were on the second floor. Based on the experts’ conclusions, an approach was formed that the
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temple buildings in this urban area had two types of halls, that is, square and rectangular. The city also had an
underground canal, which was built on the order of Rusa II.

Excavations reveal that Teyshebaini was a well-planned city built according to a preconceived plan, with
parallel and perpendicular streets connecting neighborhoods and residential building areas, which indicates a
preconceived urban structure and a regular network of streets. In accordance with the surface of the hill, the structures
were arranged in a step-like manner giving an impression of a projecting tower. The sanctuary, which consists of three
departments, is likewise located in this row. Numerous artifacts uncovered during excavations in this ancient city attest
to the presence of a high cultural milieu and a high caliber of performance arts masters here.

Thus, Teyshebaini (founded around 685-645BC) located in the southwestern suburb of Yerevan, was a large
administrative and economic center with a two-story citadel, where pottery, weaponry, and metalworking workshops,
wine and beer cellars, grain stores, stables (first floor), colonnaded halls and living rooms (second floor) were located.
According to researchers, this city fell due to fire by enemy tribes.

From the research data of Erebuni and Teyshebaini, as well as Urartian cities and fortresses located in present-
day Armenia and Western Armenia, it can be concluded that the urban development culture and architectural and
artistic culture of the Armenians were formed and developed as a result of local traditions and interactions with
neighboring countries, including Assyria and Babylon, as well as cultural communication with Hittite and Achaemenid
Iran [12, p. 103-112].

The traditional urban development and architecture of Armenia since the 4th century BC developed under the
influence of the Greco-Hellenistic and, from the 1st century BC, also under the influence of Roman culture, by
formulating a component part of the culture so-called "Armenian Hellenism." Complete factual materials about the
cities of Hellenistic Armenia are scarce. According to preserved historical sources, the cities of that period of ancient
Armenia were located on the "Royal Road,” which was the continuation of the transit trade routes of the Hellenistic
world. In fact, continuing the development, the Armenian antique cities gave birth to the government’s military and
economic interests. That’s why many cities were built on important roads and some other cities on less important main
roads. In the frames of a current article we present a few ancient Armenian cities (such as Armavir, Yervandashat,
Avrtashat, Tigranakert, Tigranakert of Artsakh, Garni) by giving their brief description and features.

Fig. 3. City traces

Armavir, one of the oldest capital cities of ancient Armenia (fig. 3. city traces), was founded by the Yervandian
dynasty (331 BC-160 BC). Based on the excavation data, it was built (Fig. 3: the remains at the archaeological site of
ancient Armavir) at the place or neighboring Urartian city of Argishdikhinili. In fact, this city is the first city founded in
the Ararat Valley, about which one can mostly get an imagination from the work of the Armenian historian Movses
Khorenatsi (V century), who proved that Armavir lay on a hill on the bank of the Araks river and was not only an
administrative but also a religious center equipped with temple structures and statues of pagan gods.

Data on the investigated settlement are scarce because, on the one hand, the plain at the foot of the hill has long
since been given over to land use, and on the other hand, the Akhuryan River flowing near the city has changed its river
bed. Thus, the opportunity of exploring the settlement is difficult, though the researchers found the remains of old
constructions and towered fences. The exact boundaries of the city have not been clarified. In the plain area lying from
the north to the south, there are several rocky outcrops, which seem to form a chain, and the largest and highest of them
is located on the south-eastern side of the mountain range. On almost all the rocky hills, ancient buildings have been
observed by archaeologists, including the remains of towered fences [5, p. 51-64]. From the side of the plain, the city
was protected by a deep moat.

The Hellenistic Armavir capital was mainly spread around the eastern hill. The eastern fortress is an acropolis
with its temples. Here, the large farmstead developing to the east and north was adjacent to the sycamore forest on the
northeast side. The citadel of Armavir is also on the eastern hill. It is a fortress type. In the central part is the courtyard,
on the eastern and western sides of which were placed the palace and the worship complex. Meanwhile, urban districts
stretched westward from the hill. [15, p. 210-213] In fact, Armavir was an administrative-craft center, the agora of
which, located in the direction of the developing avenue to the northwest, formulated the public and worshipping zone
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of the agora on the western fort slopes. This is very reminiscent of Hellenistic sanctuaries, both in content and
placement (as in the example of Pergamon Citadel, etc.) [16, p. 13].

Indeed, Armavir was one of the great art centers of the early Hellenistic era with its famous agora [7, p. 135]. It
is worth noting that, architecturally, the layout of the palaces in the two citadels is clear. They have combined Urartian
and Hellenistic features. In the center of the composition is the courtyard of official receptions, on both sides of which
are economic and religious zones. Researchers consider that Armavir indeed was a city with a Hellenistic appearance,
which is confirmed due to the excavations carried out here as well as the Greek inscriptions found here. In their turn,
experts have confirmed that the eastern citadel of the Urartian city of Argishtikhinili, located on the top of the hill next
to the Nor (i.e., new in Arm.) Armavir village of the Armavir region, was rebuilt and strengthened by the Yervandian
rulers and turned into a capital citadel [13, p. 202].

Armavir stands out for its unique style of architecture, combining both the Urartian and Hellenistic traditions.
It is assumed that Armavir was built with ancient features in the 4th—3rd centuries BC, probably in the 330s, i.e., after
the battle of Gaugamela, when Alexander the Great defeated the Persians and Yervand-Orontes declared itself
independent from Achaemenid Persia and moved its capital city from Van to Armavir. Here, during the Achaemenid
period, the settlements around the Armavir hill were consolidated [15, p. 211]. It should be noted that there was a
theater, the Anahit temple and a statue, the palace and two libraries of King Artavazd 11, and other kinds of buildings in
the ancient Armenian city of Armavir. Regarding the construction of the city's built-up environment, it was step-
manner-shaped, where the Urartian reused buildings were numerous.

Based on the preserved sources, it becomes clear that the life in Armavir was not lasting because of changes in
the Arax riverbed. As a result, the city has lost its significance, and the Yervandians had to build another new city not
far from Armavir, called Yervandashat (3rd century BC) [18, p.109].

Fig. 4. City traces

Yervandashat (founded in the 3rd century BC; (fig. 4. city traces) was the last capital city of the Yervanduni
kingdom, built in the Ararat plain by King Yervand IV the last (Orontes 1V, 212-200 BC) on the left bank of the Araks
river, at the confluence with Akhuryan. The ruins were found in the southwest of the current Armavir regional center.
Thus, Yervandashat was one of the oldest political centers of Armenia.

Armenian historian M. Khorenatsi provides valuable information about the origins of the city of Yervandashat.
The king built Yervandakert Grange on a high rock on the right bank of the Araks river, where the royal family,
courtiers, the royal guard, and palace servants lived. And on the left bank, he built the capital city of Yervandashat,
adjacent to which, in Arsharunyats valley, the king established a forest, which was called "Tsnondots," thus filling it
with various kinds of beasts and birds. It is said that the king surrounded the forest with high fences so that the animals
could not escape. In Yeraskhadzor, to the south of Yervandashat, the king established orchards and cultivated lands.
Around the fences, he ordered to build beautiful flower gardens. In fact, Khorenatsi also provides very brief information
about the location of the citadel and the system of defense structures of this city. The historian states that the Armenian
king Yervand founded the Yervandakert Grange on the right bank of the Akhuryan River [13, p. 202]. In fact,
Khorenatsi also provides very brief information about the location of the palace complex and the system of defense
structures of this city. The historian states that the Armenian king Yervand founded the Yervandakert Grange on the
right bank of the Akhuryan River.

Yervandashat is currently an ancient site where archaeological works have been partially carried out recently
(since 2005 up to dates). The researchers found traces and imitations of Urartian culture at the ancient site. The
archeologists found the remains of the palace complex at the ancient site, which allow us to conclude that it had a
defensive, economic, and religious character. It is typologically identified with the ancient Achaemenid palaces. A big
complex of ruins, defined, presumably, as a hunting palace, was found to the south-west of the grove. The sanctuary
and the palatial complex contain the part's city. The palatial complex consists of constructions, different by their time
period and destination (3rd—2nd centuries B.C.). The central part of the construction is the one dated earlier. At the next
stage, in the first half of the 2nd century B.C., the palace was rebuilt as a castle. At the third stage, it was reconstructed
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as a residential complex. A stele with the relief image of the goddess of fertility was found in the grove. Part of the
territory of the statue was populated in the late Middle Ages. The research on the statue specified that Yervandashat has
been the residence of the Yervandunis and has been typologically similar to the ancient Achaemenid centers (but not of
the Hellenistic type), but differs in the size of the constructions and artistic features [6, p.3-19]. Excavations are still
underway at the ancient site.

Later, Artashes, the general of the Seleucid king Antiochus Il army, rebelled against Yervand, conquered
Yervandashat and founded a new capital city on the advice of Carthaginian general Hannibal and named it Artashat
after himself. According to historical sources, after the death of Yervand, Yervandashat survived until the 4th century
AD, when the Persian troops of Shapour Il completely destroyed the city of Yervandashat, the ruins of which have been
preserved today.

Fig. 5. Remains of the city

Artashat, the ancient Armenian capital city (fig. 5. remains of the city), was founded in the Ararat valley (2nd
century BC lasted as the capital city until the mid-5th century BC) during the reign of one of the powerful Armenian
kings, Artashes | (189-160 BC). It was located in front of Mount Ararat and situated on 12 large and small hills formed
at the confluence of the Araks and Metsamor rivers and at the intersection of international trade routes. Brief
information about the construction of this city has reached us through the antique historians Strabo and Plutarch, as well
as through the sources of Khorenatsi. In turn, the archeologists confirm that Artashat as an ancient site is much older
than its history as the capital, as people began living in this area (namely in Khor Virap’s hills and its surrounding
valleys) around the 5th millennium BC and continued until the mid- to late-Bronze Age, the early Iron Age. Artashat
was also one of the largest Urartian cities, the foundations of which were found during excavations. This city is
evidence of one of ancient Armenia’s most prosperous cities.

Being the administrative and trade-craft center of the Artaxiad (Artashesian) kingdom and the most important
junction of the caravan trade, this new Armenian capital city of the Ararat Valley was comfortably connected with the
caravan routes, which were opened into the separate gates of the city-fences, and in front of which there were bridges.
The city had a few gates leading in different directions, namely to other ancient Armenian cities (e.g., Tigranakert,
Yervandashat, Armavir, Vagharshapat, the city-fortress Garni, the royal summer residence of Armenian kings), as well
as to the old Persia, etc [3, p.47-54].

In fact, the choice of the site was very successful, both strategically and economically, and perfectly met all the
requirements that were necessary for the construction of the city. Information about the foundation and formation of the
city has been preserved in the works of Plutarch, Strabo, Tacitus, Khorenatsi, and other written sources. Perhaps, thanks
to the Artashat excavations, it was possible to study the urban development and the architectural features of the ancient
period of Armenia. Historical sources describe Artashat as an important center of Hellenism. Thus, the studies allow us
to state that Artashat was built with a preconceived, unified plan, according to the king's wishes and instructions. It was
settled by the method of the newly founded Hellenistic cities of the time. The excavations have revealed that the city
was larger than previously thought. It occupied the ten hills of Khor Virap (with a height of 20-70 m) and the southern
and southeastern parts of the plain adjacent to them, where there are also two more high and large hills (the 11th and
12th), however, they did not enter the general system of city fences, and in the area to the south of the latter, there are
swamps, so there are no cultural traces.

Compared to the Hellenistic cities, Artashat was considered to be one of the largest cities of the ancient East in
terms of its area and population (more than 150 thousand). The territorial division of the city according to its purpose,
including palace-administrative, religious, artisan-commercial, military-defense, etc., as well as according to the social
structure and legal status of the population, presents a remarkable picture for the researchers. It should also be noted
that Artashat was destroyed and rebuilt several times.

One of the most important elements of the city's structure was the defense system. According to Strabo and
Tacitus, Artashat had long defensive walls, some of which were opened as a result of excavations. Using the
opportunities provided by the location with great skill, the fences were built in the form of broken lines, like the walls of
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the Hellenistic period of the ancient cities of Miletus, Ephesus, Pergamon, Magnesia, Dura-Europos, and others, which
have had the role of towers. The inner rows of city walls were common to all the hills, although, due to the closing of
the narrow passages connecting the hills with gates, they have been turned into individual defensive units. Next to
strong millitary powers, the defensive walls with their towers played an important role in defense [16, p. 18-24]. The
study of the fences of Artashat allows us to get an idea of the defensive structures, development level, military
equipment, and millitary arts of the Hellenistic and late antique periods of Armenia. Thus, the city was built with a
preconceived, general, unified plan where all issues related to urban planning are taken into account. In each
construction period, the defects of the previous one were eliminated. Certain town-planning principles, based on
defensive and other considerations, are characteristic of individual hills and building districts. The main streets were
oriented to the north-south (with slight deviations), probably for better protection from the winds. No mechanistic
approach to any issue related to urban development was shown in the Artashat city plan.

From the study of the city districts opened by excavations, it can be seen that the changes made did not disturb
their original overall layout and basic internal structure. The layouts of the excavated quarters attest to their orderly
character. Being on one line of residential complexes separated by streets speaks of the fact that the districts of the city
were built as a single complex closely related to the defense system [16, p.18-24]. The part of the rooms of residential
complexes were dug into the rocks, retaining walls were also built (especially on the eastern slope of the 7th hill), and
etc [17, p.55-56]. During excavations, the archeologists have opened a district, an extremely interesting area where a
large Roman bath with its mosaics, a heated double floor, and a complex water supply and drainage system have
already been explored. In addition to the bath, a large hall, temple platform, city hall, and various other structures have
already been discovered, including one decorated with colorful frescoes. In fact, ancient Armenia was familiar with the
construction principles of baths, one of the new types of structures that became widespread in the Greco-Roman world.

It is known that international trade routes passed through ancient Armenia, and thus, the role of Artashat was
remarkable. Artashat was also a large agricultural and craft center. During the Hellenistic period, the area and scale of
commercial transactions increased rapidly [4]. In essence, Artashat was built on the northern highway, due to which the
role of Armenia in the field of international trade between the West and the East was important, including the cities of
Iran, Mesopotamia, the Eastern Mediterranean, the Greek cities of Asia Minor, the Aegean, and other countries and
trading cities of the ancient world. Archaeological materials (coins and seals) provide insight into ancient trade and
economic ties, enabling identification of countries and cities connected to Artashat.

During the reign of Artashes | king, in the built-up environment of the city, a theater and a mint (coins
inscribed in Greek) were built along with the protective constructions, a palatial complex, and other buildings, such as
the customs house, the palaces belonging to the city council of elders, various workshops, different residential houses,
as well as the three baths and temples (with statues of gods). When Christianity became the official religion in Armenia
(in 301), all the pagan temples have been knocked down. Thus, the archeological findings and uncovered buildings
discovered in Artashat as a result of excavations are of great interest, as they attest to the ancient ties between the East
and Armenia. And the import of Hellenistic and Roman artistic household items to Armenia, in their turn, contributed to
the wide spread of ancient traditions. Artashat survived for around 500 years. Gradually, the city has lost its
significance. The decline of the city took place due to historical-political issues, general economic decline, as well as in
a result of being destroyed by the Romans in 59 and, of course, due to changes of the riverbed of the Araks, and etc.,
thus becoming abandoned by its inhabitants. It is worthy to state that in ancient Armenia, many cities survived, in which
the traditions that are characteristic of the ancient world were expressed very strongly in all fields. Artashat was one of
them.

Tigranakert (also Tigranacerta), an ancient Armenian city, was founded in 77/78 BC by the powerful king of
the Armenians, Tigran Il (95-55 BC), in the historical Great Armenian province of Aghdznik (Western Armenia), in the
area between the Tigris and Euphrates rivers. The construction of this city was dictated by the need to have a new
capital city in the center of a large-scale power. As the historical sources report, the location of a discussed city in the
aforementioned position was appropriate for administrative, commercial, and, of course, strategic considerations. The
Armenian "Royal Road" leading to Artashat started in Tigranakert. The city quickly became one of the famous centers
of the Hellenistic East. According to the king's idea, the capital, Tigranakert, should have been not only a major center
of international trade and crafts but also an important center of Hellenistic culture. Therefore, the development of
Tigranakert was closer to the principles of Hellenistic town planning [20, p. 56-72].

The presented city is currently located in Turkey, 75 km west of Diyarbakir city. Due to various circumstances,
any archaeological excavations have not been carried out here; therefore, the researchers rely on the data reported by the
historians of Armenia and neighboring countries, including Khorenatsi, Byuzand, Strabo, Appianus, Plutarch, and
others. The data reported by various historians is evidenced by the city fences of Tigranakert, which state that they were
so fortified that the Roman legions did not succeed in invading the besieged city. The same sources also state that
Tigranakert was destroyed by the Roman general Lucius Licinius Lucullus in 69 BC. Since 55 BC, after the death of
Tigran the Great, the discussed city has ceased to be the capital of Armenia.

It should be noted that the information about the urban development and architectural features of Tigranakert
and the Armenian settlements of its time is superficial and is repeated with the same content by many authors. Perhaps
the question does not change in essence because concrete archaeological data and research on the supposed areas are
still missing.
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Fig. 6. A part of an ancient site

Tigranakert of Artsakh (fig. 6. a part of an ancient site), which is located in the southeast of the Martakert
region of Artsakh (a 70-hectare area), on the right bank of the Khachen River, is one of ten settlements founded by
Tigran Il the Great King in the 1st century BC. The ancient site contains monuments attributed to the ancient, early
Christian, and medieval periods, where intensive excavations have been carried out since 2005.

The geographical location has contributed to the formation of the urban structure of the city, which consists of
the fortress, the residential districts of the fortified city, and the built-up urban area. Excavations revealed the central
district, the Christian burial tomb attributed to the 5th—8th centuries, the palace attributed to the 18th century, the early
medieval castle, etc.

In terms of urban composition, the ancient city was built with a regular layout, which was one of the essential
characteristics of ancient and Hellenistic urban planning. The defense system of Tigranakert in Artsakh, which was
opened thanks to excavations, provides rich materials for Hellenistic urban development. These are important as
primary sources because there are not many written sources about the fortification systems of this period in Armenia.
Thus, the fortified district of the city is triangular in plan. The fortification system in this city consists of fence-tower-
entrance structural elements. The fences were built in the form of broken lines. This is how the examples of Hellenistic
Armenian (Armavir, Artashat, and Garni) and other regions (Pergamon, Priene, Miletos, and Dura-Europa) have been
realized. The ramparts and towers are mostly attached to each other and not structurally connected. To fully realize the
defensive function, the towers protrude halfway from the outer side of the wall. The relationship between the tower and
the fence has been done in such a way in Artashat, Garni, and Dura-Europos as well. Thus, the study of the defense
system of this city shows that the local masters, enriching the traditions of pre-Hellenistic fortification with the
achievements of Hellenistic constructive art, have tried to reach a higher level and prepared the basis for medieval
fortress construction [19, p. 61-67]. In fact, Tigranakert of Artsakh was a huge city with a Hellenistic image built with a
single idea, created in a green environment. Based on the data of excavations carried out continuously for nearly two
decades, it is necessary to record the ancient, early Christian, and medieval stages of the existence of this city, which
reached the beginning of the new period.

Fig. 7. Garni temple and the base of the Christian church

Among the ancient cities of Armenia, Garni is considered a fortress-city and royal settlement (fig.7. Garni
temple and the base of the Christian church). It is located in the territory of the current Kotayk Marz of RA. The
settlement-castle is unique in terms of its location: this promontory emerging from the fallen plateau towards the steep
gorge of the Azat river was naturally and practically impenetrable. Being at a short distance from the capital city of
Avrtashat, being provided with cold waters, a cool climate, and a wonderful view from the fortress proves the appropriate
choice of the location. It provides very rich material about the culture and architecture of the Hellenistic period of
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Armenia. In fact, Garni, the summer fortress-city of the Armenian kings (Artashesian and Arshakuni dynastic rulers),
with its unique architectural monuments, characterizes the Hellenistic culture of Armenia from the Greco-Roman
period. Indeed, Garni is remarkable for a number of historical and architectural monuments from the Hellenistic and
early Christian eras. The most prominent among them are the Garni temple (built in 77 by the king Trdates I: 52-88)
and the fortress of the same name, which served as an important defense structure for the Armenian rulers, being
practically impregnable. Here one can find the ruins of the royal palace and baths built according to the ancient Roman
methodology, as well as the traces of the early Christian church.

Thus, Garni Fortress is one of the most vivid evidences of the centuries-old culture of the pre-Christian period
in Armenia. It is situated in a picturesque mountainous district with a fantastic natural view. It was built in the 3rd—-2nd
centuries BC. The remains of a Bronze Age fortress were found on the basis of the walls by the archeologists. Then
fences and defensive walls follow (3rd c. BC-1st c.AD). The defensive walls of Garni were made in an interesting way.
In fact, on the north-eastern side of the plateau, the fortress was protected by fences made of huge basalt stones (the
total length of the 2.1-meter-high walls is 314 m), 170 m of which have been stretched to the north-west and 144m on
the north-east sides, thus enclosing 2/3 of the fortress's entire limits. The sole gate had a width of a little over 2.18 m
and was installed on the northern side. The fortress, with its fences, provided inaccessibility and protection for the
vulnerable part of the northern plateau. Among the castle fences, there were also 14 rectangular towers installed in the
outline, filled with concrete. The towers had more defensive than constructive significance. The fences had stone stairs
inside, which provided the ability to climb up to the upper pedestal of the wall. The fences have a single hollow-toothed
outline at the top [16, p.53].

The fortress was of a triangular shape (with the acute angle facing the gorge). It was situated at a height,
surrounded by a deep gorge from its two sides. It was also protected by the walls, which were adjacent to the mentioned
plateau. From the eastern and western vulnerable sides, it was also protected, ensuring impregnability in those areas. In
turn, the southern side of the cape, being bordered by a deep gorge, had natural protection. The elements of harmony in
Garni fortress include the square in front of the temple as the center of the composition; the hierarchy is the pagan
temple at the end of the square; and the view from the castle gate to the temple is the focal point of the composition [16,
p. 52]. Thus, based on the conducted studies, it should be noted that the fortress complex includes the pagan temple (1st
century), the palace hall (the date of construction is unknown), the remains of the palace (3rd century) and a bath (end
of the 3rd century), the four semi-circular apses around St. Sion church building (attributed to the 7th—9th centuries), the
barracks of the garrison, etc.

The true and unique masterpiece of Hellenistic architecture in Armenia is the pagan temple of Garni, which
has survived since the pagan period. The scientists believe that it was constructed in the 1st century AD by the
Armenian king Trdates I, who completely restored the fortress (in 59 AD, Roman armies managed to destroy it) and
added the pagan temple. It was built in conformity with the canons of classical Greek-Hellenistic architectural
principles and techniques and belongs to a category of Greco-Roman temples. It is a peripteros, and composed of a
colonnaded portico (pronaos), a cella (naos), erected on an elevated podium (base). In the middle of the main bearing is
the sacrifice hall. It is surrounded by six Greco-Roman lonic orders from the frontal side and eight from each of the
other sides. The total number of columns is 24, crowned by the roof with a triangular pediment.

The temple's basis is a high basalt podium with a wide staircase leading from the facade. The overall
dimensions of the temple are 11,5 x 15,5 m. The layout of the temple consists of a 2,6-meter-high pedestal, a bypass
passage between the pillar and the cella, a northern pronaos, a gate, and a hall of about 40 square meters. At the end of
the hall, below the floor, is the fire pit, behind which is the bagin, and above it is the garret. In its turn, the pedestal of
the temple consists of steps on the entrance side. In front of the entrance, there are nine beautiful steps, each of them 30
cm in size, that extend from the northern front to the bearing pedestal, and they extend as wide as the front itself. On
both sides of the stairs are the lateral storages, on which the tall bas-reliefs of the Atlanteans lifting the building are
noticeable. The hall is generally vaulted. The ceiling of the bypass corridor is ornamented with pronaos, with matching
antique modular decorations. The entrance to the cella (about 8 m high) of the temple has the same interpretation [21, p.
24-53]. Thus, the exterior of the temple is rich with decoration. The stone-cut ornaments, the bas-reliefs of kneeling
human figures on a podium of the same temple, the basalt columns, the eaves, and the capitals are decorated with well-
preserved ornamentation. The triangular pediment contains sculptures of plants and geometrical figures, and the frieze
depicts a continuous line of acanthus. Since 1909, a number of expeditions have operated here, and the results of their
surveys have been published, which provide invaluable data [1, 2].

There was also a palace complex in Garni fortress. The palace and the bath were built around the southern
square. Regarding the palatial part, it was a combination of various rooms and a hall [17, p. 24-53]. The two-story
palace and antique baths with the mosaics have survived only in ruins. The bath located in the palace complex, which
was opened in 1953-1954 as a result of excavations, is noteworthy. The typical Roman bath (has 2.9 x 2.9 sizes and is
laid out on a lime mortar of the smallest gemstones) was built at the end of the 3rd century, the floor of which is
completely covered with mosaic with the themes of the old Greek sea mythology. The setting of the mosaic depicts
various sea gods and fish. There’s also a Greek inscription here. In 1679, Armenia was struck by an earthquake that
destroyed numerous buildings, including the pagan temple, but in 1966-1976, the temple was restored thanks to skilled
specialists under the supervision and efforts of Alexander Sahinian.
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Summarizing, it becomes obvious that the early Armenian (3rd century BC — 3rd century AD) urban
development, architecture, and arts, developing and perfecting the rich local traditions and at the same time bearing
upon themselves the ancient Hellenistic and Roman beneficent influence, communicated the progressive culture of the
time. Regarding the development of early medieval Armenian urban settlements, the formation and architectural
complexes of this period of Armenian history should be considered along with the context of those times Parthian-
Roman conflicts, because in this period, Armenia was constantly subjected to the incursions of the aforementioned
neighbors. So, in the early medieval period, that is, during the reign of the Arsacid (Arshakuni) dynasty of Armenia (65-
428), the capitals of the Armenian kingdom continued to be Artashat, Vagharshapat, and Dvin.

Vagharshapat (present-day Etchmiadzin) was built in the center of the Ararat Valley, on the site of the
Vardgesavan settlement, during the reign of King Vagharsh | (ca. 117-140 AD) [14, p.43]. It is considered the second
capital city of Armenia, operating parallel to Artashat. It is customary to say that VVagharshapat is the last ancient city
founded in ancient Armenia.

In 1933, partial excavations were carried out here by archaeologists. The impregnability of VVagharshapat was
due to its defense system. In turn, the ancient Armenian historians Khorenatsi, Agathanghegos, and other historical
sources also provide information about the construction of fences, soil-made walls, and moats. According to the
description of the Armenian historian Agatanghegos, the palace of Trdates 111 (298-330), in one of the rooms of which
the virgin Hripsime was imprisoned, was located in a citadel surrounded by a system of fences. The historian also
informs us that in the citadel, apart from the palace, there were streets. The people, who had gathered on the occasion of
the Trdates and Hripsime wedding ceremony, were partly in the inner streets, partly in the citadel, and partly in the main
city [16, Pp. 45-46; 1, p. 290]. In the fences, there were gates opening to the trade roads. Regarding the architecture of
the buildings in the city, the data on this is scarce. As can be seen in the church building of Hripsime, the Hellenistic
lonic-style cornice stones were laid. Three stone inscriptions in Greek and Latin were also found in the discussed city,
of which the Greek is an epitaph and the others have construction-nature content. Thus, Vagharshapat was walled like
other cities in the Ararat valley and also had a system of defensive hills around it, which came from the origins of
Urartian urban development. The citadel can be identified with the territory of Mayravank (Mother Church). Between
the citadel and the described walled city was the agora, or market square, which did not lose its importance until the late
Middle Ages [16, p.45-46]. Based on the existing studies, we can conclude Vagharshapat had Hellenistic and Greco-
Roman city building styles and architectural features.

Fig. 8. The city map

The ruins of Dvin, the early medieval capital city of Armenia (fig. 8. the city map), are currently located
nearby. It was a large commercial city and was situated north of the previous capital city of Artashat (Artaxata), along
the banks of the Metsamor River, 35 km to the south of modern Yerevan. It was built by Khosrow 11 Kotak king, in
335. It was located on the site of an ancient settlement and fortresses. It should be noted that Dvin as a settlement has
been known since the 3rd millennium BC. This settlement was captured by the Urartians (8th c.BC), who invaded the
Avrarat Valley at that time. During the Hellenistic and ancient times, Dvin was one of the suburbs of the Artashat capital
city with an economic essence. At the same time as Artashat, Dvin was captured and burned during Roman raids (by
Gnaeus D. Corbulo, 58-59) and deserted until the 30s of the 4th century. Becoming a royal residence under Armenian
king Khosrow Kotak Arsacid, the importance of Dvin increased in the life of early medieval Armenia. It gradually
turned into a major socio-economic, commercial, and cultural center, securing its unique place among Middle Eastern
cities. It was rightly a classic city in all its attributes, with certain social institutions and laws operating with a rigid
internal structure typical of a large city of the time, as well as with its economic-administrative divisions, constructive
principles, the widest commercial ties, monetary circulation, comprehensive market relations, educational and
pedagogical institutions, etc.

Thus, in the central part of the presented ancient site rises a hill named Dvin, on the top of which the citadel of
the city is located, with powerful fences and more than 40 semi-round towers. The citadel was surrounded by extensive
and strongly fenced city districts on all sides. This fact was also mentioned in the work of the Arab historian and
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geographer Mugadasi [10, p.361]. The king Khosrow |11 Kotak, building his palace on the hill, moved the court here
from Artashat due to the deterioration of the climatic conditions there. He ordered to collect many cultivators and plant
an artificial forest around Dvin, which is still extinct in the nowadays territory of Armenia and considered a forest
reserve.

From the viewpoint of urban development, Dvin is an example of a typical mediveal city with its peculiarities
of georgaphical location, as well as its planning commonality, compositional layout, system of defensive structures, and
other features that were applicable not only in early medieval Armenia but also in neighboring countries. The suburbs of
Dvin surrounded the shahastan from all sides, with residential districts densely populated by the working population. In
them, the elements of communal economy and urban improvement, water supply, and drainage were an integral part of
the urban development art. Archeological surveys also prove that Dvin was one of the most important centers of
medieval Armenian architecture and constructive art.

During the excavations carried out in Dvin within different years, two water supply lines were opened in the
citadel and the central district. Drainage from baths, industrial buildings, and residential houses has been carried out by
means of local equipment and tools, namely, absorption wells, which were discovered in large numbers during
excavations. In addition to the baths, other communal service buildings were built in Dvin, including a pillared building
not far from the central district, which might have been a caravanserai or merchant's house [11, p.52]. In general, a
number of monumental buildings have been built in Dvin. Excavations on the hill and in the fortified area have revealed
cultural layers that relate to different periods of the city's history, from the early Middle Ages to the advanced Middle
Ages. Ruins of several buildings, including the cathedral of St. Grigor of Dvin (formerly was a triple-nave pagan temple
of the 3rd c.; 4th-5th cc. Christian church; destroyed in 894 by an earthquake), a one-nave basilica church (ca. in the late
5th c., destroyed by an earthquake), the Arsacid dynasty's Throne hall, the first Seat of the Armenian Catholicosate
(with its layout solutions and architectural details was a classic example of the secular Armenian medieval building;
destroyed in 572), the second Catholicosate Palace (mid of the 7th c.), a city market, and the main customs-houses of
Dvin, have been discovered here.

Unfortunately, over the centuries, the ruins of the early medieval city of Dvin had been covered by a thick
layer of soil, turning into mounds. Even in those conditions, long-term excavations with their rich and numerous
findings document the fact that Dvin was a large craft center of the time, the products of which were in great demand
both in the domestic and foreign markets. In fact, it was the central node where the East-West trade routes intersected
(including Iran, Iraq, Syria, Byzantium, and the countries of the Mediterranean basin), which has contributed to multi-
sided trade [8, Pp. 104-156; 11, Pp. 42-43].

As history confirms, in 640, Arabs captured Dvin, making it a caliphate administrative center. Its economic
rise was short-lived, but its importance as a trade-artisan center was restored during the Bagratunis (9™ — 11th centuries)
and Zakarians (from the end of the 12th to the 14th centuries) dynasties. Dvin was destroyed and abandoned by
Jalaleddin (1225) and the Mongol invasions (1236) [11].

Thus, based on the types and sizes of the presented Armenian ancient and early medieval settlements, town
planning developments, the position and content of the castle, the structure and evolution of the fortified city, the
structure of the suburbs, and the location and developments of the city center, we can conclude that in ancient Armenia,
local classical urban culture developed on the basis of Urartian town planning and architectural traditions along with its
urban planning innovations, in which the climatic features of the Armenian highlands, geographical conditions, the
available building materials, and the peculiarities derived from them have played their important role. In the 3rd—4th
centuries, urban development and architecture entered a new developed stage due to the new political, socio-economic,
and cultural situation. Most of the old cities experienced an economic decline; only Artashat and Tigranakert kept their
importance for a short time. These cities were later replaced by new ones (e.g., with the city of Dvin). In terms of
landscape and urban development features, the ancient Armenian cities were founded on the trade routes (e.g., Artashat-
Tigranakert ‘Royal Road”) and in the craters of rivers. The terrain of the cities is rarely flat (e.g., Vagharshapat), mostly
the urban areas have a structure with canonical relief requirements, i.e., a fortified city and a castle located on a hill, and
there are also cities built in complex relief conditions (e.g., Artashat). The ancient cities of Armenia usually have a two-
part layout, and mainly based on the principle of regular planning. Commercial and social centers are agoratype, located
in the area adjacent to the built-up city (e.g., Artashat), as well as in the fortified city, located in the square under the
castle (e.g., Armavir, Tigranakert). Garni is considered one of the most typical examples of walled, fortress-cities. The
main element of the castles is the palace, which has survived in a few examples (e.g., Yervandashat, Armavir). In terms
of architectural typology, the preserved ancient Armenian buildings can be classified into religious and secular,
residential and public (bathroom, theater, etc.), productive (mint, customs office), etc.
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Mamepuan nocmynun ¢ peoaxyuro 27.01.24

JAPEBHSASA U PAHHECPEJHEBEKOBAS APMSAHCKASA I'PAJJOCTPOUTEJIBHASA KYJIBTYPA
B KOHTEKCTE APXUTEKTYPBI VIII g0 H. 3. — VII H. 5. BekoB

TI'onpox Kemagap3 Pax0ap, acnupast
WuctuTyT nekycers, HannonansHas akageMus Hayk Pecryomuku Apmenus (Epesan), ApmeHus

Annomayusn. OOHUM U3 8ANCHBIX V37108 UCIIOPUU MUPOBO2O 2PAOOCIPOUMENbCMEA AGTAEMC POPMUPOSAHUE
APMAHCKUX 20POOCKUX NOCeNeHUll, Hacledue KOMopwix npeocmagnsiem 060avuiol unmepec. Mzeecmmno, umo Apmenus
umeem Oonee uem NAMU MBICAYEICMHION UCMOPUID, NOMOMY CPAGHUMENbHOE U AHATUMUYECKoe U3VYeHUe
COOMBemcmayIouux noceieHuti Apmenuu u 66edeHue ux OAHHbIX 8 20CNOOCMBYIOUUEe NPUHYUNBL MO20 nepuoda (maxue
KaKk epedeckue, pumcKue, NepcuoOCKue U 3ITUHUCIUYECKUEe 20POOCKUe OCOOEHHOCMU, NOCLYICUSUIUe OCHOBOU 8
npoyeccax Co30aHus 8cell 4elo8eyecKol UCMOpUU 2padocmpoumenbHoll Kyibmypsl) umeem 6orvuioe 3naueHue. B
YeHmpe 6HUMAHUS HAuel CMamvu — OpeHUe U PAHHECPEOHeBeKo8ble APMSAHCKUE 20po0d, U NOCeNeHUs, KOmopble ObLiu
VHUKATIbHLIMU CIPAMEeSUHeCKUMU, DeTUSUOSHbIMU, MOP2080-PDEMECIeHHbIMU U KVIbMYPHLIMU YEHMPAMU, Ymo Oblio
BbIPAJICEHO U 00YCNI06IEHO UX 2eocpagpuueckum nonodicenuem. Muvl nocrnedogamenvno KOCHYIUCHL 0CobeHnocmell
B03HUKHOBEHIE OMOENbHLIX 20p0008, ACNEKMO8 U NPUHYUNO8 SPAO0CNPOUMENbCEd U 3ACMPOEHHAs cpeda NOCeaeHUl
6 konmekxcme apxumexmyput VII . 0o n.3. — VIII 8. H.5.

Knrouesvie cnosa:. Apmenus, spadocmpoumenshasn Kyaismypda, 60RpPOCsl 2pa0oCcmpoumensCcmad, apxumexkmypd,
3apodcoenue u Gopmuposanue 20p0008, OpesHuUe U PAHHECPeOHE8eK08ble 20POOCKUe NOCeNeHUs, aHATumuieckoe u
cpasHumenbHoe Uccie008aHue.
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Earth sciences
Hayku o 3emue

YK 551.583+630%43
JECHBIE ITIOXAPBI B YCJIOBUSX KINMATUYECKUX U3BMEHEHUI B A3BEPBAVJI’KAHE

Jax.H. AXMelIOBal, V.P. Taruesa®
! craprmit HayuHBI COTPYAHIK, ° KaHIMAAT reorpadMuecKuX HAyK, 3AMECTHTETh MHHUCTPA
! Mucruryra leorpadun nvenn akagemuka I.A. Anmnesa, Munncrepersa Haykn n O6pasoBanmus
2 MunncreperBo Okonoruu u [Ipupoaaeix Pecypcos
(baky), Azep6aiimxaHckas Pecriyomnrka

Aunnomayun. B Azepbaiidocane nocneouue Oecsmuniemus NOCMOSHHO HAOIOOAIOMCS JIeCHble NOXCAPbL,
KOmMopble AGNAIOMCSA OOHOU U3 BAINCHBIX IKOLOSUHECKUX NPOOIEM 6 YCIOBUAX COBPEMEHHbIX usMeHeHuti kiumama. Ilo
cpasnenuio ¢ memnepamypuvimu Hopmamu 1971-2000 20006 ¢ 2000-2020 codax memnepamypa 6030yxa 8 cmpaue
nogvicunacoy om 0,4° 0o 1,5°C, a koauvecmao 0cadkos npeumyuiecmeeHHo YMeHbUUI0Ccb. Xoms usmeHenus Kiumama 6
cmpane He SAGNAIOMCS OCHOGHOU NPUYUHOL JIECHbIX NOJICAPO8, HA (POHe NOMENNeHUss KIUMAMAa U YCULeHUust 3acyXu,
ONACHOCMb IECHbIX NOJNCAPO8 8O3POCILA BCIeOCHEUE NO200HbIX Ycaosull. 3a nociednue 20 1em Koauuecmeo JeCHbiX
ROJCAPO8 803POCIO U NAOWAdbL UX oxgama yeeruuunacs. I1o smoil npuyune, c60e8PEMeHHAs U NPABUIbHASL OYEHKA
ONACHOCMU IECHBIX NOJCAPOS SLGNSACMCS AKMYATbHOU NPOOIEMOLL.

Knrwouesvie cnosa: uzmenenue KiuMama, memMnepamypHvie aHOMAIUU, GOJIHbL MENLA, TECHbLE NOACAPL, UHOEKC
HOJCAPHOU ONACHOCMU.

BBenenune. B mocienHee BpeMsi JIECHBIE IMOXKapbl CTalM OJHOW M3 BaXKHBIX DKOJOTHYECKHX MpPOOIEM BO
MHOTHX cTpaHax Mupa. [IpuunMHBI BO3HUKHOBEHHUS HOCAT NPUPOAHBIA M aHTPOIOICHHBIA Xapakrep. Eciu panbuie
JIECHBIE MOXaphl BO3HHKAJIU NMPEUMYIIECTBEHHO B PE3yJIbTaTe €CTECTBEHHBIX NPHUYUH (yIapbl MOJHHUH, MU3BEPKEHUS
BYJIKAaHOB, CAMOIIPOU3BOJIbHBIE BO3TOPaHUs TOP(GSIHUKOB B 3aCYLIITUBOE M JKapKOe BpeMsi ToJia U T. 1I.), TO B HOCIIETHHE
JIECATHIICTUS. 3TH TOKaphl BO3HUKAIOT B PE3YJIbTaTe OC30TBETCTBEHHOHN AEATEIBHOCTH YEJOBEKa 10 OTHOLICHUIO K
npupoJie Ha (hoHe TI00aNbHBIX U3MEHEHUH KkiuMaTa. CaMoBo3ropanue Topda WK 1oxkap B pe3ysbTaTe yAapa MOJIHUU
SBISIFOTCSL PEAKMMH ciydasMH. Yamie Bcero K JIECHBIM IIOKapaMm IPHBOJIUT YeJIOBeYecKas HEBHUMATEILHOCTB,
XaJaTHOCTh ¥ HapyIIEHHEe IPaBIJI ITOXKapHOH Oe301macHOCTH.

XoTs1 U3MEHEHHE KIMMaTa He SBISeTCS NMPSIMOW NMPUYMHOHN JIECHBIX MOXAapOB, OHO CO3/aeT OlaronpusTHbHIC
METEOpOJIOTHUECKHE YCTIOBHUS Al HUX. M3-32 M3MEHEHUs! KMMara, BOJH TeIUla, aHOMAJIBHOM Kapbl M 3aCYIIIMBBIX
MOTOHBIX YCJIOBHUH, PacTUTENBFHOCTh CTAaHOBUTCA OoJiee MOXKAPOOMACHOW, YTO BO MHOTHX CIy4asX NPHBOAUT K
CHJIBHBIM ¥ HEKOHTPOJIMPYEMBIM MOXKapaMm.

B 2010 roxy ¢ xoHIIa HIOJIS 110 Ha4YaJlo CEHTAOPS BO BpeMsl aHOMAaJIBHOM *kaphl U 3acyxu B 22 pernonax Poccun
BCIIBIXHYJIM JIECHBIE TOXKaphbl, B PE3yJIbTaTe KOTOPBIX JIECSATKH JIOJEH CTalIH >KepPTBaMH, Cropeso 2,5 THICSYH JOMOB,
MTOJTHOCTHIO MJIM YaCTUYHO pa3pymeHo 127 HaceIeHHBIX MyHKTOB, B T€YEHHE HECKOJBKUX HEZENb HaOII0AalCs TyCToi
CMOT B HEKOTOPBIX KPYHHBIX TOpPOAax, B TOM ducie U ropoae Mockse [5]. MacmrabHble JIE€CHBIE IOKaphl,
OymreBaBmme B ABctpanuu ¢ koHIa 2019 roga mo nepseie Mecsipl 2020 roxa, B30YIOpaXIIH BeCch MUp. B pe3ynbrarte
MTO’KapoB, MPOM3OLICAIIAX Ha FOTO-BOCTOYHOM MOOEpekbe ABCTpaHH, MOTHONU 33 denoBeka, cropeio okomo 2500
3IaHMIA, cropeno JoTia O6onee 12 MITH ra jeca, IOruoiI0 OKoJo 3 Mip[ KUBOTHBIX [4]. B mrone-aBrycre 2021 roma B
FOXKHBIX pernoHax Typuuu, B pe3ynbrare 239 JIeCHBIX MOKapoB, B 47 MPOBUHIUAX ITOTHOIH 9 YeIIOBEK, MPEBPATHIIHNCH
B TIETIEeJI COTHH THICSY TEKTAPOB Jieca, IIOTUOIN ThICSYH )KUBOTHBIX [10].

Hcnosb3oBanHasi uHGoOpManMs ¥ MeTO MccenoBaHus. JlaHHBIE 0 JIeCHBIX MoXkapax B AsepoOaiimkaHe
B3sTHI U3 ['ockoMcTaTa AzepOaiimxanckoit PecrryOnuky.

BaxxHyto pons B NMpenoTBpalleHUH JIECHBIX MOKAapOB UTPAeT CBOEBPEMEHHAs W IPaBHIIbHAS OIEHKA JIECHOM
[I0’KapHOW Yrpo3bl. B OCHOBY Takoll OLIEHKM IOJOKEHbI MHIEKCHI MM IOKA3aTENM JIECHOW MOXapHO# omacHocTu. B
Pa3HBIX CTpaHaX OMAaCHOCTH JIECHBIX MMOXapOB OMpPEIENACTCS Pa3HbIMU nHIekcamu [6, 8, 9]. OmHuM n3 TaKUX WHICKCOB
SIBIISIETCSl KOMIUIEKCHBIH MOoKaszaresb mokapoomnacHoctd B.I'.Hecteposa [3]. DTOT HHAEKC ONpenesseTcsl eXeTHEBHO H
JIEINTCSI B 3aBUCHUMOCTU OT CTENEHH JIECHBIX MOXapoB. J[1s pacdyeTra KOMIUIEKCHOIO MHJEKCA MOXKApHOW OMAacCHOCTU
HEOoOXOAMMBI CllelyIolHe JaHHble: Temneparypa Bo3ayxa (°C), Touka pocsl (°C), ckopocTh BeTpa (B M/c), KOJINYECTBO
0CaJIKOB 3a IpeapInyIni qeHs (B MM). KommekcHsiit mokazatens (KII) Tekyliuero nHs ONpeaesseTcs Mo Cleayomei

dopmye:

© Axmenosa JIx.H., Taruesa ¥.P. / Ahmedova J.N., Taghiyeva U.R., 2024
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rae, KII — KOMIUIEKCHBIN MOKa3aTelb IOXkapHOM omacHocTH, Kv — ko3(uUMeHT cKopocTH Betpa, I —
TeMmeparypa Bo3ayxa Ha 13.00 gacos (°C), t — Touka pocsl Ha 13.00 yacos, °C.

PacyeT KOMIIIEKCHOTO MOKa3aTels HAYMHACTCS IIOCNIE IOCJICIHEro OO, BEACTCS 3a KaXKAbId JCHb M
pe3ynbpTaTel cymmupyoores. [Ipu komimiekcHoMm mokaszarene Hecreposa Gomee 1000 (cpemHsis moskapHas OMacHOCTD)
c03/1at0TCsl HeOOXOANMBIE YCIOBHUS sl Bo3ropaHus. Ha ocHoBaHWM moirydyeHHOTO unciioBoro 3HaueHus KII metomom
JIEJIEHUS] ONPEAETIIOT KJIACC W CTETeHb ITO)KapHOH OmacHOCTH. B jecy pasimdaroT ISATh KIIacCOB U IISATH CTETeHEH
MTO’KapHOW OTTACHOCTH B 3aBUCHMOCTH OT MOTOJHBIX YCIIOBUH.

C 1enbi0 OMPENACICHUS YPOBHS OMACHOCTH JICCHBIX MOXAapoB B AsepOaiipkaHe B HACTOSIICH CTaThe
HCTIONb30BAJICA KOMIUIEKCHBIN uHaekc B.I'. Hecteposa.

Oo6cy:xxnenne. B pe3synprate m3MeHeHHs KiuMmara B AzepOaiipkaHe HaOIF0aeTCs MOBBIMICHAE TEMIICPATYPhI
BO3/lyXa, @ TaKKe YBEIUYECHHE YaCTOThl U MPOJIOJDKUTEIBHOCTH BOJIH >Kapbl, MPEUMYIIECTBEHHO YMEHBIICHHE
konmuuecTtBa ocankoB [1, 2]. Tlo maHHBIM HCClEIOBaHUM, cpeaHsst Temrepatypa no crpane B 2000-2020 romax mo
CpaBHEHMIO ¢ TeMiepaTypHbiMu HopMamu 1971-2000 rogoB moBeicunack Ha 1,5°C Ha cranuuu Hlexu, Ha 1,2°C B
3apnobe, Ha 1,3°C B Akcrade u B Munredaype, Ha 0,5°C B I'samxke, Ha 1,1°C B Keipeze u B I'y0e, na 0,8°C B
I'enabeke, B Mepase u B xxadapxane, na 0,9°C B Jlenkopane, ua 0,7°C B baky u 1.4. [7]. U, Hao6opoT, HAOII01a7I0CH
YMCHBIICHAE aTMOC(EPHBIX 0CATKOB.

Hamm wnccnenoBaHus MOKA3BIBAIOT, YTO B TO K€ BpPEeMs YBEIMUYWIIACH MOBTOPSEMOCTh KAPKUX ITHEH JIeTHHE
Mecsnpl. [lo cpaBHeHHIO ¢ 0a30BBEIM TepHoIOM, 3a mocienHue aecsatmietns (1991-2022 rr.) kommdecTBO AHEH ¢
MakcuMabHOU Temneparypoit 35°C u Boime yBenuumioch B 10 pas B Jlenkopane, B 4 pa3a B Lllexu, B 5 pas B ['y0e.

B cBs3u c 3THMM B cTpaHe BO3pOCIM PHUCKH BO3HUKHOBEHHUS JIECHBIX IMMOKapoB. Hamwm wuccnemoBaHus
MOKA3bIBAIOT, YTO JICCHBIC IOXAaphl, BHI3BAHHBIC €CTCCTBCHHBIMU MPUYMHAMH, HE XapaKTEpHBI Uit AsepOaiikaHa.
OCHOBHOM MPUUYMHON STUX TMOXKAPOB SIBJISETCS JESITEILHOCTh YEJIOBEKa, OE30TBETCTBEHHOCTh U XaJIaTHOCThH JIIOJACH,
HCTIONB3YIONIMX OTOHb B JIECY BO BPeMsi pabOTHI U OT/IbIXA.

OpHaKo 111 BOBHUKHOBEHUS JICCHBIX T0XKAPOB HEOOXOIMMBI OJarompHUsITHBIC METCOPOIOIHICCKHUE YCIOBHS.
DTH YCIOBHS XapaKTepU3YIOTCS TEMIIEpPaTypol BO3IyXa, MPOJOIDKHTEIBHOCTHIO IepHoga 0e3 0oCamkoB, JOXKISIMH,
BI&XKHOCTBIO BO3MyXa, a TaKkKe KOMIUICKCOM XapaKTepUCTHK BO3TOPaHUS JIECHONH NOACTHIKH. HeoOxXxommmpiM
YCIIOBHEM BO3HUKHOBEHHS JICCHOTO TOKapa SBISICTCS [UINTENbHAS TEIUIask M cyXas IOoTo/1a.

CpenHece30HHBIE TeMIlepaTypHbIe aHOMalWW BO3AyXa B JIETHHE MeCsAlbl 3a mocienHue 20 IeT HOCWIN
MPEUMYIICCTBEHHO IOJIOKUTENbHBIN XapakTep. OmHaKo, caMble KpYIHBIC MOJOXHUTEIbHBICE AHOMAJIHH OBLIH
3apukcuposansl B 2006, 2010 u 2021 rogax (puc. 1).
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Puc. 1. Cpeonecezonnvle anomanuu memnepamypul 6030yxa 6 jemHue Mecsyvl
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HccnenoBanus Mokas3slBalOT, YTO KOJIMYECTBO JIECHBIX MOXKAapOB U IUIOMIAAN OXBAau€HHbIE UMH, 3a MOCIEIHHE
roasl  yBenmuumiuch (puc. 2). JKapkumit mepwon roma B AsepOaiijkaHe (MIOHB-aBTYCT MeCSIbl) SIBISETCS
MOKapOOIacHBIM MEPUOJIOM.
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Puc. 2. Konuuecmeo nechvlx nodxcapos 6 Azepbaiiosicane

CymiecTByeT CBsI3b MEXAY CPEAHECE30HHBIMU aHOMAIHMAMH TEMIIEPaTyphl BO3yXa M KOJHMYECTBOM II0KapoB.
[pu m3y4eHnu KonmvecTBa JecHBIX moxapos ¢ 2000 mo 2022 rox BELCHUIOCH, YTO OHU He 3adukcupoBassl B 2003 u
2013 romax, Korzma JICTHHE TEMIIEPaTyphl OBUIM ONM3KH K KIMMaTHYeCKOW HopMe. /I OLEHKH CTEIeHH I0KapHOM
omacHOCTH B moxapoomnacHsld mepuof KII paccumThiBasn B HIOHE-aBryCTe IMOCIEIHUX 5 JIeT B 3-X HaCeJIeHHBIX
myHkTax (tabmuma). KIT 1000 u Beime B cpentem 6611 B I'yGe 74 mus, B Illexu 63 nus, B Jlenkopane 77 nueit. Unucno
JIHEH ¢ TOBBINIEHHON MOXKapHOM OMacHOCTHIO cOCTaBMWIIO 29, 12 u 22 nHs cooTBeTCTBEHHO. CaMble MHOTOUMCIICHHBIE U
MaciuTaOHble MoXkapsl mpousonun jietoM 2022 roja, IperMYIIECTBEHHO B MIOJie-aBrycre. B aBrycre Toro sxe roma
nnpaekc KII Ov11 kpaiine onacHsIM: 15 nHel B ['yGe, 31 nens B lllexku u 22 nus B JIenkapane.

Tabnuya
CpenHee KOIM4eCTBO JHeH cpegHeill M Ype3BbIYalHOM moxxapoonacHocTu B 2018-2022 rr. B A3epOaiigxane !
VYuaacrtok Kommaectso aueii ¢ 1000 KIT u 6oee Kommgectso mueii ¢ 12000 KIT i 6onee
I'y6a 74 29
exn 63 12
JlenkopaHb 77 22

3akaiouenue. Ha QoHe coBpeMEHHBIX HM3MEHEHHI KIMMaTa YBEJIMYHMBACTCS KOJIWYECTBO, MAacCIITAaObl H
HETaTUBHBIE HKOJOTHYECKHE IOCIEICTBHS JIECHBIX IOKapOB B PA3IUYHBIX YacTAX Mupa. 3a mocnegane 20 mner B
AzepOaiikane yBeTHYMINCH JIECHBIE MTOKaphl U BBI3BAHHBIE UMH PUCKH. XOTS KIMMaTHIECKHEe N3MEHEHHS B CTpaHEe HE
SBJISIFOTCSI OCHOBHOM NPHUYMHOW JIECHBIX IT0KapOB, OMACHOCTH JIECHBIX IT0)KapOB BO3POCIJA BCIIEACTBUE ITOTOIHBIX
yCIIOBHHA, Ha (OHE TOTEIUICHUS KJIIMMAaTa U yCUIeHUs 3acyxu. CHIbHEHIIe JIECHbIE MOKaphl 3a(UKCHPOBAHEI B JIETHHE
Mmecspl 2022 roma, 0cCOOEHHO B aBTycCTe.

Jlerue mpenoOTBpaTUTH IOXAap, YEM €ro TYIIUTb. B 3Toll cdepe OJHMM M3 BaXKHBIX BOIPOCOB SIBISETCS
JIOBE/ICHHE MIPEAYNPEXKICHUH 00 OTACHOCTH JIECHBIX TT0’KapOB JI0 COOTBETCTBYIOIINX OPTraHHU3AlMK N HaceIeHHs yepe3
cpenctBa MaccoBoil mHpopmanuu. st obecrieueHns MoKapHOWH O€30MIaCHOCTH BCE HACEJIEHHE JOJDKHO COOII0AATh
orpeJieTieHHble NMPO(HIAKTHYECKUE TpaBHia MOXKapHOW 0E30MacHOCTH B NMOBCETHEBHOW >KM3HH. OCOOEHHO cienyeT
ObITH 00JIEEe OCTOPOXKHBIMU B JIETHHE MECSIIBI TYPHCTaM, OTIIPABIISIOIAMCS B JIeC JJIsl MIEIINX MPOTYJIOK U OTJbIXA.
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FOREST FIRES UNDER CLIMATE CHANGE IN AZERBAIJAN

J.N. Ahmedova®, U.R. Taghiyeva®
! Senior researcher, >PhD in Geographical Sciences, Deputy Minister
! Institute of Geography named after academician H.A. Aliyev, Ministry of Science and Education
2 Ministry of Ecology and Natural Resources
(Baku), Azerbaijan

Abstract. Forest fires, which are one of the important environmental problems in the context of modern climate
change, are periodically observed in Azerbaijan. Compared to the temperature norms of 1971-2000, in 2000-2020 the
air temperature in the country increased from 0.5° to 1.5°C in different places, and the amount of precipitation mainly
decreased. Although climate change in the country is not the main cause of forest fires, the risk of forest fires has
increased due to weather conditions, a warming climate and increasing drought. Over the past 20 years, the number of
forest fires has increased and their area of coverage has increased. For this reason, timely and correct assessment of
the danger of forest fires is an urgent problem.

Keywords: climate change, temperature anomalies, heat waves, forest fires, fire danger index.
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Sky6oBa Xypmmga MypaTtoBHa, KaHIUAAT SKOHOMHUUECKHIH HAYK
Kymapos 3oxun KenauépoBuy, KaHAUAAT SKOHOMUYECKUI HAYK
Hacpunaunos Caridumio CangoBud, TOKTOP TEXHUUSCKUAX HAYK
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