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MMPUHIUITNAJIBHAS TEXHOJIOT'HYECKAS CXEMA ITOJYYEHUS XJIOPTUJIPATA
4p-METHJI-158-THAPOKCHU-N(B-THAPOKCUOTUI)ATHU3-16,17-EHA

Banuee H.B.

Hoxmop unocoduu no mexHuueckum Haykam,
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PRINCIPAL TECHNOLOGICAL SCHEME FOR OBTAINING
4B-METHYL-15-HYDROXY-N(-HYDROXYETHYL)ATIS-16,17-ENA CHLORHYDRATE

Valiev N.

Doctor of Philosophy in Technical Sciences,
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AHHOTAIHSA

B HaCTO?[H.[eP'I CTaTbC PACCMOTPCHA NPHUHUUIINAIbHAA TCXHOJOTHYCCKAs CXeMa IMPOU3BOJACTBA Cy6CTaHI_[I/II/I
npemnapata B-metwi-15B-ruapokcu-n(B-ruapokcudTIN)aTn3-16,17-eHa ruapoxIopHa, MOTyd4aeMOro U3 JieKap-
CTBCHHOI'O paCTUTCIIBHOT'O ChIPbA. ITo pe3ybTaTaM BbIABICHUSA ONITUMAJIBHBIX TCXHOJOTMYCCKUX YCHOBI/Iﬁ noJjay-
YCHUA TCXHUYICCKOT'O IIPOAYKTA U KOHCUHOI'O MPOAYKTA, MIPCAJIOKCHA allllapaTypHasa TCXHOJIOIrH4eCKasa cxema, rac
OIMMCBIBACTCA MPUHIUIT pa6OTBI paSpa60TaHH0171 TCXHOJIOTHH. TanKe, B CTATBC PACCMOTPCHBI BOIIPOCHI 11O ITOCTA-
HHﬁHOMy KOHTPOJIIO MPOU3BOACTBA Cy6CTaHLlI/II/I 1 yTUIN3alluu OTXOA0B IMTPOU3BOACTBCHHOIO IIpOIIECCca.

Abstract

This article discusses the basic technological scheme for the production of the substance of the drug B-methyl-
15B-hydroxy-n(B-hydroxyethyl)atiz-16,17-ene hydrochloride obtained from medicinal plant materials. Based on
the results of identifying the optimal technological conditions for obtaining a technical product and the final prod-
uct, an instrumental technological scheme is proposed, which describes the principle of operation of the developed
technology. Also, the article deals with the issues of stage-by-stage control of the production of the substance and

the disposal of waste from the production process.

KiroueBble ciioBa: AJIKAJION A, TEXHOJIOT'UA, CXEMa NPOU3BOACTBA, KOHTPOJb MPOU3BOACTBCHHBIX MPOLLCC-

COB, XUMUKO-TEXHOJIOT'MYCCKas armaparypa.

Keywords: alkaloid, technology, production scheme, control of production processes, chemical-technologi-

cal equipment.

Beenenue. B Hactosiiiee BpeMsi B MUPOBBIX HC-
CJIE/IOBATENILCKHUX LIEHTPAX Pa3IMYHbIX CTPAH H3y4EHbI
XMMHYECKHE COCTAaBbI PACTUTEIBHOTO ChIPhsI Ha CO/IEP-
JKaHUE TUTEPIICHOUTHBIX aJIKaJIOUIOB, OTIPEIeNIeHbI UX
(hapmaxonoruueckre 1 TOKCUKOJIOTHUECKHe CBOMCTBA,
MPOBEICHB! TEXHOJIOTHUECKHE HCCIIEJOBAaHHUS B 00ia-
CTH TTOJTy9dEHUsI X B IIPOU3BOJICTBE. B XxuMuko-gpapma-
[IEBTUYECKMX KOMITAHMSIX BHEAPEHBI TEXHOJIOTHH II0
nepepabOTKe aIKaJOUIOHOCHOTO PACTUTENHHOTO ChI-
Pbst C LETBI0 MOTy4YeHHs (PU3UOIOTHUECKH AKTHBHBIX
COEJMHEHUI NPOM3BOJACTBA CYOCTAHIMH NMPHPOIHBIX
BEILIECTB, B TOM YHUCJIE TUTEPIICHOUJHBIX AJIKAIONUIOB,
Ha X OCHOBE CO3/IaHO MHOT'O JIGKapPCTBEHHBIX IIpera-
PATOB Pa3IMYHOTO MpeIHA3HAYCHHS.

Panee HaMu cOOOIIANIOCH O BBISBICHHH MPOTHBO-
APUTMHYECKOW aKTHBHOCTH [-MeTwi-15B-ruapokcu-
n(B-runpokcuatmin)arus-16,17-ena runpoxnopuna npu
9KCIEPUMEHTAIBHBIX HAJDKEITYI0YKOBBIX M JKEIyJ04-
HOBBIX (popmax Taxmapurmuii. Ilo mMexaHM3MY 3iek-
TPO(PHU3NOIOTUIECKOTO NEHCTBHS Ha MHOKapa [-me-
Tii-15B-runpokcu-n(B-runpokcuatuin)atus-16,17-ena
THJPOXJIOPH]] COUETALT B ceOe CBOWCTBA aHTHAPUTMHU-

koB [ u IV kitaccoB. YcTaHOBJIEHO TPEUMYIIECTBO Ipe-
napara nepeJi MHOT'MMH COBPEMEHHBIMH IIPOTHBOAPHT-
MHYECKUMH CPEACTBAMHU.

Pe3yabTaThl JKCIIEPUMEHTOB M HMX 00CY:KIe-
HHE.

Ha ocHoBe mNpoBENECHHBIX HCCIEIOBaHWN HaMH
pa3paboTaHa NPUHLIUNHAIBGHAS  TEXHOJIOTHYECKas
cxeMa Mpou3BoICTBa B-MeTui- 1 5B-runpokcu-n(B-rumu-
pokcmaTII)aTn3-16,17-eHa runpoxmopuna (puc.l).

PactutenbHoe chIphe (CopepKaHHUe ATHM3MHOBBIX
ankanonnoB 0,5% 0T Macchl BO3IYIIHO CYXOTO ChIPbS)
— HaJ[3eMHasl YacTh TPaBbl OOpIia 3epaBIIAHCKOTO B3BeE-
mmBatoT (1), n3MenpyaroT Ha MeabHuMIE (2) 10 pa3mepa
gactur 10-15 MM. VI3mMenpueHHOE pacTUTENBHOE ChI-
pbe 3arpy’Karot B 3kcTpakTop (3) u u3 Mmepuuka (4) mo-
narot 320 n mpuroroBieHHoro 80%-HOTO pacTBOpa
sTroBoro cnupra. Ilo ucreuenun 12 gacos cnuBaroT
9KCTpakT B o0beme 100 y1. DKCTpaKIUIO MPOBOIAT 6-
KpaTHO. DKcTpakThl B 00beme 600 11 cobupatoT B cOop-
nuke (5). [lIpoT HanpaBisAIOT B CyMMIIKY, I'/I€ TPOBO-
JST perenepanuio cupra. O0beAMHEHHBIH CITUPTOBBIN
9KCTPAKT IO/IAIOT B BAKYYM-IIUPKYJISILIHOHHBIN BBITIAp-
Hoii ammapar (6), ynapusarot 10 10% 0T Ha4aaIbHOTO
obwvema, momyyaroT 60 J1 BOJHO-KyOOBOT'O SKCTpaKTa.
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DKCTPaKT MOJAIOT B cMecuTeNb (7), TIe B IPUCYTCTBUH
40 1 xnopodopma o IIeTaunBaOT HACHIIIICHHBIM pac-
TBOPOM KaJIbLIMHUPOBaHHOH coibl. ['erepodasnyo cu-
CTeMy IepeMelINBalOT B TeueHue 5-10 MHH, OcTaB-
JSIOT paccnauBathes. [locne paccnoeHus BoJHON 4da-
CTH OT XJIOPO(OPMHOM, 1-XJIOPOQOPMHBIA IKCTPAKT
MOJIAI0T B eMKOCTH (8). 2- u 3-u3Bneuenus npoBoast 30
1 xJ0podopMa 1 TakKe MojarT B eMKocTh (8). Xiopo-
(hopmHBIe M3BNeUeHN U3 cOopHUKa (8) momaroT B Ba-
KyyM-IIMPKYJISIIHOHHBIN BhIapHOW ammapat (9), rae
ymapuBaroT 10 50% oT HaganbHOTro 00BbEMa, IOy Iat0T
50 1 xs10poPOPMHOTO SKCTPAKTa. 3aTeM IOJAIOT B KO-
noHKy (10), rme u3BIEKalOT amKaNIoOuIBl 5%-HBIM pac-
TBOPOM CEpHOM KHCIOTHL. B mepBbIif pa3 ucnons3yror
KUCJIOTHBIH pacTBOp oObeMoM 10 11, a mocnenyromme
W3BJICYEHHS MPOBOJSAT KHUCIOTHBIM PacTBOPOM 0Obe-
MoM 5 1. I3Bneuenne npoBoAAT 10 OTPULATENILHOM pe-
aKIMM Ha HAJIMYWE JIKAIOMIOB B XJ0podopMHOil ya-
ctu. ITomywaror 30 1 xucnoro uspneueHus. Kucneie
9KCTPaKTHl OOBEIMHAIOT, MOJAIOT B cMecuTenb (11), B
npucytctBun 20 1 xymopodopMa HOAILIETAYHBAIOT
HACBHIIICHHBIM BOAHBIM PAacTBOPOM KaJbLMHUPOBAH-
Hoit coapbl 1o pH 11-12. TwaTensHo nepeMenBaioT B
teuenue 5-10 muH. Ilocne paccioeHuss BOOHOW yacTu
ot xjopodopMHOH, norydatoT 20 I XI0poPOPMHOTO
W3BJICUCHHUS. 2- U 3-U3BJICUYCHHUS MPOBOIAT XJI0podop-
MoM 1o 10 1. Uroro momy4aror 40 11 x10pohOpMHBIX
u3BIedYeHUN. XI0pOo()OPMHBIE U3BICUCHHUS YIIAPUBAIOT
B BaKyyM-IUPKYJISIIMOHHOM BBIIIAPHOM ammapare 0
25% oT HavyanbHOTO 00BbeMa, nosyyarot 10 J1 crymeH-
HOTO OCTaTKa, 3aTEM €r0 MOJAl0T AJISl yIapUBaHUS J0-
cyxa Ha BaKyyM-pPOTAaIlMOHHBIA mcnaputens (12), mo-
ayyaroT 1030 r cyxoil cyMMBI aJKaaoOuI0B.

Cyxyl0 CyMMy aJIKaJOHUIOB MOMEIIAIOT B KOJOY
obwemoMm 10 J1, oOCHAIIEHHYIO OOPATHBIM XOJIOAVIILHH-
koM (13), pacrosioxXeHHYI0 Ha BOJISIHOI OaHe, IOJaI0T
6 1 10%-HOro MeTaHOJIBHOIO PACTBOpA T'MAPOKCHJA
kanus. PacTBop kuImsTAT B TeueHue 1 yaca, mocie 4ero
OCTaBJIIOT Ha 2 Yaca MPH KOMHATHOM TeMIieparype.
Brimamaer ocanok kenroro nsera (nzoatusuH). Pac-
TBOPHTEIb B KOJIOE YIIapHUBAIOT JOCYXa.

Cyx0i#l 0CTaToOK pacTBOPSIOT B 3 JI TUCTHILIHPO-
BaHHOM BOJBI M NMEPEHOCST B JICIUTENBHYIO KOJIOHKY
(14), uzBnekatot xmopodopmom 3 pasa 1o 3 1. Xiopo-
(¢opmHBIE M3BIEUEHUS 00BEMOM 9 71 ymapHBamT JI0-
cyxa B BaKyyM-poTanuonHoM ucrapurene (15). [Tocie
TIOJTHOTO YAAJECHUs PACTBOPUTEIIS, CyXOW OCTAaTOK pac-
TBOPSIIOT B CIUPTE, TOAKHUCIISIOT CIUPTOBBIM PacTBO-
POM COJISIHOH KHMCJIOTHI, BBIIIAJAeT 0Ca0K — N30aTH3HH
B BHUJIE XJIOPUCTOH conu. OcalioK OTAEINSIOT Ha HyT4-
¢unbTpe (16), npomeiBatoT cnuproM. [Tomyyaror 289 r
W30aTH3HHA-XJIOPHJIA.

[MoynpomyKT — n30aTH3MHA XJIOPU/ TOMEINAIOT B
peaknuoHHyt0 Kondy (17), pactBopsior B 4 1 80%-
HOTO pacTBOpa METHJIOBOTO CIIMPTA U B TeUeHHe 1 gaca
moprusiMu obasisror 150 T Ooprunpuaa Hatpus. Pe-
aKIIMOHHYIO CMECh OCTABIIAIOT HA Yac MPH KOMHATHOMH
TeMIiepaType. 3aTeM ee CryIIaroT JI0 ITOJydEeHHUs] Mac-
J000pa3HOTo OCTaTKa, KOTOPYIO PACTBOPSIOT B 2 JT -
CTWIJIMPOBAHHOW BOJIBI U MIEPEHOCAT B JACIUTEIbHYIO
koJoHKY (18), rne 3 pasa mo 2 i1 u3BJIeKalOT B-MeTHII-
15B-ruapokcu-n(B-ruapokcuatiin)atu3-16,17-en xio-
podopmom. XiI0opohOpMHBIC H3BICUCHUS OOBEIH-
HSIOT, YIapHUBaIOT JOCYXa B BAKyyM-POTallMOHHOM HC-
maputene (19). Ilomywator B-merun-15B-ruapoxcu-
n(B-runpokcudTr)aTH3-16,17-6H — OCHOBaHHE.
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OcHoBanue pacTBopsOT B 320 M criupra, Moj-
KHUCIISIFOT HACBIIICHHBIM CITUPTOBBIM PacTBOPOM COJIA-
HOM Kkucnots! 10 pH 3-4. PacTBop 0CTaBIAIOT NPU KOM-
HaTHOW TeMmmeparype Ha 2 yaca. Beimmanmaer B-merunn-
15B-runpoxcu-n(B-runpoxcustuin)arns-16,17-en B
Bue ero ruppoxinopuna. Ocagok OTAENAIOT HA HYTY-
¢unbTpe (20). [TomyyaroT TEXHUUECKHH MTPOAYKT C BbI-
xoznoMm 234,5 r. Texuuueckuit f-metui-15B-ruapokcu-
n(B-ruapokcudTH)aTN3-16,17-eHa THAPOXIOPUI ITO-
MEIIAT B KPYTIIONOHHYIO KOOy (21) oObemoMm 4 i,
OCHAII[CHHYIO 00OpaTHBIM XOJOAWIBHUKOM U PacIoso-
JKeHHYI0 Ha BOISMHON Oame, moOammstor 1800 i
CIHPTa ¥ aKTHBUPOBAHHOTO YTJISl, TOCJIE YETO KUIIATAT
B TeueHne 10 MuHYT, pacTBOp (UIBTPYIOT Ha HYT4-
¢bunpTpe. GUIBTPAT CIUBAIOT B KpHUCTAIIIU3aTOp (22),
OXJaxJAaloT Ipu Temneparype +5+2°C. Breimagaror B
0CalioK Kpuctaibl B-mertwi-15B-ruapokcu-n(B-rua-
pokcudTHN)atu3-16,17-eHa rumpoxnopuna. Ocamok
OTAEJAIOT Ha HyTY-puibTpe (23), CymaT B CyIIMIEHOM
mkady (24) npu temmeparype 70-80°C, momygarot 220
T KOHEYHOT'O IIPOJYKTA.

Takum oOpa3om, BeIXo[ -MeTwi-15B-rumpokcu-
n(B-ruapokcudTI)aTN3-16,17-eHa THApPOXIIOpHAA CO-

craisier 0,36% OT BO3AYIIHO-CYXOW MAacChl PacTH-
TEJIBHOTO CHIPhS, Wik 72% OT COmep)KaHUs B pacTH-
TELHOM CBIPbE.

KonTtposas nmpousBoacTBa cydcTaHIMH Mpena-
para p-meTna-15p-ruapoxcu-n(f-rugpoxcu-
3THJI)aTH3-16,17-eHa ruapoxaopuaa. B pesynbrare
MIPOBECHHBIX MCCIIEIOBAHUI HaMH pa3paboTaH MocTa-
JUHAHBIN KOHTPOJIb TEXHOJOIMYECKOTO IMKJIA MOJyde-
HUs cyOcTaHIu mpemapara (-merui-15B-ruapoxcu-
n(B-runpokcudTri)aTN3-16,17-eHa THApOXITIOpHAA.

B ocHOBY mnocTraauitHOro KOHTPOJISL IPOU3BOJCTBA
cyOCTaHII B-metwin-15B-rrapoxcu-n(B-ruapokcu-
sTmm)atis-16,17-eHa  TUAPOXIIOpHAA TONOXKEHBI THTPH-
METPHUYECKHHT U CTIEKTPO(OTOMETPUUECKHIT METO/TBI KOJIH-
YECTBEHHOT'O OIIPE/ICIICHHSI.

I[TpoaHamM3UpOBaHO — CHIPbE, SKCTPAKT, ILIPOT, CyMMa
QIIKAJIOWIOB, W30aTW3WH, M30aTH3MHA XJIOPHH, B-MeTwi-
15B-runpokcu-n(B-runpoxcnstun)atus-16,17-eH, TexHu-
YeCKUH TPOIYKT, MaTOUHBIN pacTBOp, MOy4eHHas! T0Cie
TIEPEKPUCTALTM3ANNN TEXHUYECKOTO TPOIYKTa, M KOHEU-
HBII IPOYKT — (hapMaKoTIeHHBIH 3-MeTwt- 1 5B-runpokcu-
n(B-ruapokcryTin)atis-16,17-eHa rugpoxnopun. Pesymb-
TaThI, IPOBEICHHBIX AHATN30B BBIIICH3JI0KEHHBIMI METO-
JIaMH TIpeICTaBICHBI B Tabmime 1.

Tabmuna 1

INoctaauiiHbIi KOHTPOJIH MPOU3BO/ICTBA CYOCTAHIIMH TIpenapara
B-mernit-15B-runpokcu-n(B-runpokcuaTint)aTus-16,17-eHa ruapoxsopu

Bpixoa KOHEUHOTO MPOAYKTa
Ne OOBeKT Hccae10BaHUA 5
B rpaMMax | OT COJZIepKaHUsl B ChIpbe, %o
1 | PactutenbHOE ChIpbe 170 100
2 | CymMMapHBIH 9KCTpaKT 164,22 96,6
3 Ipot 5,78 3,40
4 | Cymma ankajouoB 161 94,7
5 N3oatusun 152,15 89,5
6 W30atu3nHa XJI0pu 147,39 86,7
7 | B-metun-15B-runpokcu-n(B-runpoxkcudtin)arus-16,17-en 140,76 82,8
8 | TexHHYECKHH MPOAYKT 131 77,0
9 MarouHbIi pacTBOP 8,6 5,05
10 | KoHe4HbIH MPOAYKT 123 72,3

CranaapTu3anms pacTUTENbHOro chipbsi. ChI-
pbE COCTOHT U3 CMECH KyCOUYKOB CcTeOJIei, YepenIkoB u
TUTACTHHOK JTUCTHEB. [ MIeHTHOUKAITUH CHIPhS MUK-
pockonmel JIUATHOCTHYSCKUMH TIPU3HAKAMH SIBIISI-
IOTCS: KIICTKH aJJaKCHaJbHOHN SMUIEPMBI MHOTOYTOIIb-
Has (5-7) ¢ c1abOBOJIHUCTBIMU CTCHKAMH, KCHIIEMa CO-
CTOSAMMKA W3 KPYNMHBIX cocyhd, (G1o3Ma CHapyXu
HUMEIOIIUI TPYII BOJIOKOH C YTOJNIICHHBIMU 000JI0Y-
kamu. CpIpbe AJIS MPOM3BOJACTBA CYOCTaHIIMU IIperna-
para B-merwi-15B-runpoxcu-n(B-ruapoKCUITHI)aTH3-
16,17-eHa THAPOXJIOPHAA CTAaHAAPTH30BaHA HA COZIEP-
KaHNE aTU3MHA-XJopuaa. Pactenme maeT xauecTBeH-
HYIO PEakIfio Ha aJKaJonsl. Taxke, MeTO0M TOHKO-
CJIIOWHON Xpomarorpaduell ornpeessieTcss OCHOBHOE
ISATHO HA ypOBHE CBUAETEN — aTu3uHa-xnopuaa. Co-
JIepXKaHUEe aTU3MHA OINpPENeNseTCsl XPOMAaTOCHEKTPO-
(oromerprueckn (copepkaHue aTW3MHA HE MeEHee
0,2%). OcTanmpHBIC TOKA3aTENN: BIAXHOCTH, 0O0IIas
30J1a, OPraHUYECKHe U MUHEPAJbHBIC MPUMECH U 1p.
ycranaBiuBatorces o ['d XI.

CranaapTu3anys KOHEYHOro MPOAYKTAa U KOH-
TPOJIb ero KayecTna. [y yCTaHOBJICHHUS MTOJTMHHO-
ctu cyoctaHmu B-metii-15B-ruapokcu-n(B-rumpok-
cmaTin)arn3-16,17-era rumpoxnopuga — Qabpukara
MPEATIOKEHBl TPU  METoJa:  CIEeKTpPOopOTOMETpHs
(220+£2HM), KaueCTBEHHBIC PEAKIUU Ha aJIKAJIOUIBl H
6pomusl. [TocTopoHHNE IPUMECH OIPENIEIISIOTCS TOH-
KOCJIOWHO# XpoMarorpadueil u BRICOKOI(P(HEKTHBHON
KHUJIKOCTHOM  xpomarorpadueil. KonngectBeHHOE
ompezaeienue P-meruin-15p-ruapokcu-n(B-ruapoxcu-
st )atu3-16,17-eHa ruapoxaopuaa B CyOCTaHIIUH Be-
nercs tutpuMerpueil. OcranbHble 00s3aTeIbHBIE TO-
Ka3aTelld yCTaHaBJIMBAIOTCS U onpeaesitorea no I'd
XI.

YTunnzanusi 0TX00B NPOU3BOJACTBA cyOCcTaH-
107071 B-metna-15B-ruapokcu-n(f-rugpoxcu-
THN)aTH3-16,17-eHa ruapoxsiopHaa.

HanGopmmm 1o KoJIM4ecTBy MOIy4aeMbIX OTXO-
JIOB TIpU TepepabOTKH HAI3eMHOW YacTH pPacTeHUs
A.Zeravschanicum sisercss mpor. T.K. MPOT MMEET
pacTUTENFHOE MPOUCXOXKICHNE, €0 MOXKHO HCIIOIb30-
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BaTh B Ka4eCcTBE yIOOpeHHs s 0OpabaThiBacMbIX 3¢-
Menb. M3 TakTOHHOW 4YacTu, MOJy4YEeHHOM Tociie Mpo-
BEJICHUS WICJIOYHOTO T'HIPOJIM3a CYMMBI OCHOBAHUM,
MOJKHO BBIZICITUTH CYOCTaHIIMIO TIperapaTa mpoTHBOAp-
UTMHYECKOTO NICHCTBUS OCH30MIreTepaTH3MHA THAPO-
xyopuaa. Takxke MOXKHO MOJyYUTh AJIKATIOUIBI reTepa-
TU3WH, TETH3HHA THIPOXJIOPHI, TAPKAKOHHH, UCTIONb-
3yEMBbIC B KQUECTBE OMOPEAKTHUBOB.
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AHoTanisa

B 3anponioHoBaHiii cTaTTi MPOaHAI30BaHO CTPYKTYPY 3€MEIbHUX YTib Ha TepuTopil TepHiBChKOT CLIIbCHKOT
00’ eqHano1 rpomMann Yepkacbkoi o0macti. BUB4eHO cydacHUH cTaH 3eMJIICKOPUCTYBAHHS B MEXaX TEPUTOPIiaIbHOT
rpomMmanu. HpOﬁHaJ'IiSOBaHO BUKOPUCTAHHSA 3EMCJIb Y l“pOMaJ:[i 3arajom 1 CiHBCLKOFOCHOZ[apCLKOFO 3CMJICKOPHUCTY-
BAaHHs 30KpEMa.

HapMipHe HaBaHTa)KeHHS Ha 3€MEITbHI YT TPOMaIH, Y TOMY YHCITi, BUCOKHAHN PIBEHD CUTECHKOTOCIIONAPCH-
KOTO OCBOEHHS Ta PO30PAHOCTI TEPUTOPIi € OJHIEI0 3 IPUYHH, IO 3yMOBIIOIOTH PO3BUTOK HETATUBHUX TEHACHITIH
Y 3eMIJIEKOPUCTYBaHHI.

Abstract

The proposed article analyzes the structure of land plots on the territory of the Terniv rural united community
of the Cherkasy region. The current state of land use within the territorial community was studied. The use of land
in the community in general and agricultural land use in particular were analyzed.

Excessive load on the community's land, including the high level of agricultural development and plowing of
the territory, is one of the reasons for the development of negative trends in land use.

KurouoBi ci1oBa: 3eMenbHI yTius, palioHaTbHE 3eMJICKOPHCTYBaHHS, TEPUTOpiaTbHa TPOMaja, IPYHTOBUI

MOKPUB, CIITBCHKOTOCTIOAAPCHKI YT,

Keywords: land, rational land use, territorial community, soil cover, agricultural land.

Beryn. B cructemi ekonoriqHo1 O€3MeKu cyBepeH-
HOT He3aJle)kHOi YKpaiHu 0XOpoHa, 30epiraHHs Ta BH-
KOPHCTAaHHS 3€MEIbHHUX DPECypCiB Ha OCHOBI HOpMa-
THUBHO-TIPAaBOBHX aKTiB € BAYKJINBUM €JIEMEHTOM HaIliO-
HampHOI Oesmekn. B 1mpomMy acmekti edekTuBHE
BUKOPHUCTAHHS 3eMEIbHUX PECypciB B YKpaiHH € 3aB-
JTAaHHAM JIEeP’KaBHOTO 3HAYEHHS.

Came TOMy, aKTyaJIbHICTh JOCII/DKEHHS BH3HA-
yeHa 3eMeNIbHUM KojJekcoM Ykpainu [1], 3axkoHamu
Vxpaiau «Ipo zemneycrpiit» [2], «IIpo oxopony 3e-
Menb» [3] Ta IHIIMMH HOPMAaTHBHUMH IPABOBHMH aK-
TaMH, 3 METOIO PO3BUTKY 3€MEJIbHUX BiJIHOCHH, ITiJIBH-
IIeHHS €()EeKTUBHOCTI KOHTPOJIIO 33 PalliOHaJIbHUM BH-
KOPHCTaHHSAM Ta OXOPOHOIO 3eMelb, SIKi BiIrparoTh

TIPOBIJIHY POJIb B EKOHOMIYHOMY PO3BHUTKY HAIOl 1ep-
’KaBH, a TOMY TIPUBEPTAIOTH JI0 ceOe HalOLIbLIy yBary.
Jane nocnijpkeHHs! J03BOJHMTh BPaxyBaTH KOHKPETHI
YMOBH aMiHICTPaTHBHO-TEPUTOPIaIBHOTO YTBOPEHHS
Ta HOTO I'PYHTOBO-KJIIIMATHYHI PECYpCH 1 Ha IIiff OCHOBI
BHU3HAYUTH KOMIUIEKC 30aJJaHCOBAHMX 3aXO/IB 13 BUKO-
PHUCTaHHS Ta OXOPOHH 3eMeJIb, ITiIBUIIEHHS POIIOYOCTI
IPYHTIB, (OPMYBaHHS EKOJIOTiYHO-OE3IEYHUX arpo-
JTaHTAQTIB.

Mema cmammi € aHami3 iICHyI0UOi CTPYKTYpH 3€-
MEJIBHHX YT1J1b Ha TepuTOpii TepHIBCHKOI CIITLCHKOT Te-
puTOpiambHOI TpoMagu Ta po3poOKa MPOHO3ULIH 3 1i
YIOCKOHAJICHHSI.


https://orcid.org/0000-0003-2098-0520
https://orcid.org/0000-0002-6794-9662
https://orcid.org/0000-0003-2098-0520
https://orcid.org/0000-0002-6794-9662
https://doi.org/10.5281/zenodo.8068196
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AHaJi3 ocTaHHIX AocCJHiIKeHb i myOJikaiii.
€IMHUM TUBIXOM 1 (yHIaMEHTAILHOI0 OCHOBOIO J0-
CSITHEHHS 30aJJaHCOBAaHOTO PO3BHUTKY B YKpaiHi € 3a-
Oe3neueHHs] PalliOHAIILHOTO BHKOPUCTAHHS IMPUPOA-
HUX pecypciB. Hacammepen 3emens, 10 BUKOPUCTOBY-
I0TbCSL SIK OCHOBA IPOAYKTHBHHUX CHJ 3J1HCHEHHS
CUIBCHKOTOCIIONAPCHKOTO 1 JTICOTOCIOAaPCHKOT0 BUPO-
OHHUIITB, a TAKOXK CY0’€KTIB IHIIMX BU/IB EKOHOMIYHOT
IISUTBHOCTI  arpapHOTO CEKTOpa HAIllOHAJIBHOI €KO-
HOMIKH [4, c. 68].

VYkpaiHa 3a HasBHICTIO POIOYUX 3eMelTb — OJTHA 3
HaitOaraTmwmx kpain cBity. CydacHe BUKOPHUCTAHHS 3€-
MEJIBHUX pecypciB YKpaiHU HE BiAIOBiza€ BUMOTaMm
pauioHaIbHOTO IMpUpoaoKopuctyBaHHs. [lopyueHo
€KOJIOTIYHO JIOMYCTHME CIIBBIIHOIIEHHS TUIONI PiJuI,
NPUPOTHUX KOPMOBHX YTilb, JIICOBUX HACaKEHb, 110
HETaTUBHO BIUIMBAE HA CTIHKICTh arponanamadTis. Po-
30paHiCTh 3eMeNb B YKpaini qocsaria 81%, tooto 57%
Bciei Teputopii. CiIbCHKOTOCIIOIapChKa OCBOEHICTB 3¢-
MeJb IEePEBHUINYE EKOJOTIYHO OOIPYHTOBAaHI HOPMH
(s mopiBHSAHHS: po3opaHicTh Teputopii CIIIA cTaHo-
BUTH 15,8%, a ClIbCHKOTOCIIONAPCHKUX yTiab — 35,9%;
po3opanicTh Teputopii Bemukoi Bpuranii, ®panrii,
®PH — Big 28 mo 32%, me wactka piynti piBHa Big 40 1m0
58%) [5, c. 187].

HepauionanbHe BHKOPUCTaHHS 3E€MENBHHX pe-
CYpCiB NMPHU3BOJHTH /IO TOTO, IO YKpaiHCBbKI YOPHO-
3eMH, 30KpeMa, BTpayaroTh CBOI BJIACTUBOCTI, POCTO
BUBITPIOIOTBCS Ta BHMHBAIOTHCSA BOJAMH, 1 IIg,
BIJITIOBIZTHO, MPU3BOANUThH 1O MOTIPIICHHS SKOCTI 3e-
MENBHUX pecypciB Ykpainu [6, c. 24].

OCHOBHUMH HEIOJIKaMHU 3EMJICKOPHCTYBaHHS €
TpuBaje 0e3rocrolapHe CTaBICHHS J0 3eMJIi, TOMIII-
KOBa CTpaTerisi MaKCUMAJIbHOTO 3aJy9YCHHS 3eMeb J10
00po0OITKy, HEDOCKOHaJi TEXHiKa 1 TEXHOJOTIA
00po0ITKy 3eMili Ta BHPOOHHITBA CIITHCHKOTOCIIO-
JApChKOT MPOYKIlii, HEeBHpPakKeHA I[IHOBA IOJITHKA,
HEJIOTPUMAaHHSI HayKOBO-OOIPYHTOBaHMX CHUCTEM Be-
JIeHHsI 3eMJIepo0CTBa 1, 30KpeMa, TOBCIOJIHE HEAOTPH-
MaHHSI CiBO3MiH, BHECEHHS HEIOCTATHBOI KUTbKOCTI Op-
raHiuHUX J00pHB, HHM3BKHH HAayKOBO-TEXHIYHHH
pIBeHb MPOEKTYBaHHs, OyAIBHUILTBA Ta EKCILTyaTarlil
MENTIOPATHBHAX CHUCTEM, HETOCKOHAJIA CHCTEMa BHKO-
pUCTaHHS | BHECEHHS MiHEpAIbHUX JTOOPHB Ta HEBUKO-
HaHHS MIPUPOJOOXOPOHHUX, KOMILICKCHO-MEIOPaTHB-
HUX, MPOTUEPO3iiHUX Ta iHmUMX 3axoxiB [7, c. 131-
133].

Hacrigkyn Hee(peKTHBHOTO 3eMIICKOPHCTYBAaHHS
CYCIUIBCTBO 3MYIICHE KOMIICHCYBATH Jenaii Oiib-
[IMMHU JOAaTKOBUMH 3aTpaTaMu MaTepiaibHO-TeXHiu-

HUX Ta TPYJIOBHUX pecypciB. Habararo BurigHimnie crps-
MYyBaTH IIi KOIITH Ha OOPOTHOY HE 3 HACTiAKaMH, a 3
MIPUYMHAMH epo3ii, Jerpajarii i BUCHAXXEHHSM IpYH-
TiB, EKOJIOT0-€KOHOMIYHOI KpPU3U B Cy4acHOMY arpap-
HOMY 3eMJIEKOpHCTYBaHHIi [8§, c. 116].

OxopoHa 3emMIi Ta iX panioHaJIbHe BUKOPHCTaHHS
MTOBHMHHI 3/1IHCHIOBATHCS HA OCHOBI KOMITJICKCHOTO TIiJI-
XOJy J0 YTiJb SIK O CKIaJHUX HMPUPOJHUX YTBOPCHB
(exocucTeM) 3 ypaxyBaHHAM iX 30HAIBHUX 1 perioHa-
TpHUX ocobnmBocTedl. ToMy, Mia pamioHaTbHUM 3€M-
JICKOPUCTYBAHHIM PO3YMIIOTh HE TUIBKH BHUKOPHC-
TaHHS I'PYHTIB 32 IPSMHUM IMPU3HAYCHHSM, aJie i iX 0X0-
pOHY.

Marepianu Ta MeTOH AOCHIMKEeHb. Y mpoueci
BUKOHAHHS JIOCIIPKCHb BUKOPHUCTOBYBAJIUCS TaKi Me-
TOJM sIK: MOHOrpadiyHuii (aHayi3 HAYKOBHX Hpanpb 3
JIOCI[)KYBaHOI MPOOJIEMH, BUBUCHHS JOCBIY OpraHi-
3aii ONTUMAaIbHO BUKOPHUCTAHHS YTi/b); CTATHCTHKO-
C€KOHOMIUHUH (aHaji3 Cy4acHOTO CTaHy CUIBCBKOIOC-
MMOIAPCHKOTO BUPOOHMIITBA); PO3PAaXyHKOBO-KOHCTPY-
KTHBHHH (TOCITIPKSHHS W aHalli3 0COOIMBOCTEH BHKO-
pHUCTaHHS 3eMeNbHUX YTiap); rpadidanii (Hao9He BiO-
OpakeHHS pe3yNbTaTiB JOCIIHKCHHS).

PesyabTaTH Ta ix obrosopenns. B 2020 pomi
chopmoBaHo TepHIBCBKY CIIBCBKY TEpPUTOPiaNbHY
rpoMany Yepkacbkoro padiony Yepkacbkoi oOnacri.
Jo cknany rpomanu yBiiinum: ¢. TepHiBka, c. [TomiBka,
c. UepBowne, ¢. Mana CMminsiaka, ¢. MukomaiBka, ¢. Xo-
JoxHsHCBKe, ¢. CeparokiBka, c. [Tactupceke, c. bory-
HoBe (puc. 1). 3aranbpHa KUTbKICTh HaceneHHs —5393.

KiiMat tepurtopii rpoMaad MOMipHO-KOHTHHEH-
TaJbHHUH 3 M’ SIKOIO0 3UMOIO 1 HEXKAPKUM JIITOM. Xapak-
TEPUCTHKA KIIMaTHYHUX YMOB HaBEJCHA 3a NaHUMHU
OaraTopiYHUX CIOCTEPEKEHB MO0 MeTeocTaHIi CMina:

1. Temmneparypa moBiTps:

— cepenHbopivHa 7,9°C;

— abcomoTaui MinimyM — 40,7°C (1935 p.);

— abcomotHui MakcumyM +40°C (2010 p.).

2. TpuBaicth 6€3MOPO3HOIO MEPiOAY:

— cepeans 170 nuiB (y noBitpi), 154 nui (Ha nose-
pxHi rpyHTY). CepenHbOpiYHa BiIHOCHA BOJIOTICTh IO~
BiTps -75 %.

3. AtmocdepHi omau:

— CepeIHpOpiYHa KIBKICTh 572 MM: B T. 4. Bec-
HSHO-JITHIH mepioq — 334 MM, OCiHHBO-3UMOBHI —238
MM,

— CHOCTepeXHUI MakcuMyMm 169 MM (BepeceHb
2008 p.).

4. BucoTta CHIrOBOro MOKpHBY:

— MakcuMaibHa 43 cMm (1987 p.).
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Puc. 1. Cxema Tepuiscokoi mepumopianshoi epomadu (3a danumu ynpasninus [epoiczeokadacmpy)

3eMenbHI YTiAmsd CiTbChKOI 00'€THAHOI TpoMaH
PO3TaIIOBaHi y JICOCTENOBIi 30Hi B MiBICHHO-CXIHIH
yactuHi Yepkackkoi obnacti, Ha [IpuaHInpoBChKiii BU-
couuHi. [ToBepXxHs — MiBHIICHA, XBUJISICTA JIiCOBA PiB-
HUHA, [0 Mac 3arajJbHUM MMOXWI Ha MBIAEHHUN CXif i
pO34iieHOBaHAa sSpaMH, OalKaMu, MPOXIAHHUMHU JIOJIH-
Hamu. CTpyKTypHO-reoJioriuHa ocHoBa MopdoreHe-
THYHOTO THUITy penbedy — apXeHChbKO-TIPOTepo30iicka
KpHCTaiuyHa abo MeTamop(ivyHa HaIliB3aKpUTa IMaJjeo-
TeH-HEOT€HOBOIO IIIACTOBONOKPHBHOIO. JlecoBi piB-
HHHH - TIiJTHECEHi, CHJIbHO po3wieHoBaHi. CepeaHs mu-
puHa eneMeHTapHoro cxuiy Bix 0,4 1o 0,3 kM.

3araspHa IUTOIA YTiAh B aIAMIHICTPAaTHBHUX
Mexax rpomaau ctanoButh 10567,0643 ra. Ctpykrypa
3eMeJIbHUX YTiJib Ha TepuTopii TepHiBChKOT ClIILCHKOT
TepuTopiaibHOI rpoMau (Tab. 1), sk OCHOBHOTO MpH-
POIHOTO PECypCy, CBIAUNTH MPO HIMPOKI MOTEHINHHI
MOXIIUBOCTI JUIsl PO3BUTKY HE JIUILE CLIILCHKOTO TOCIIO-
JlapcTBa, a i peKpealiiHoi JisUIbHOCTI, PO3BUTKY TY-
pusMy, 1m0 Oa3yBaTHMEThCs Ha  3aCTOCYBaHHI
3aJICHEHNX TEPUTOPIH 1 IPUPOTOOXOPOHHHX 30H.



The scientific heritage No 115 (2023) 11
Tabmums 1
CTpyKTypa 3eMeNIbHUX yTiib Ha TepuTopii TepHIBChKOI CUTBCHKOT TEPUTOPIaIbHOI TPOMaIH
(3a naHumu yrnpasiinas JlepKreokaaacTpy)
Kizekicrs 3arajbHa 3a0y- CinbcbKo- Hpu-
3emiie- . poro- .
HazBa nacene- . miouia 3e- J0Ba- rocro1ach- JlicoBux Boauwnii
HOTO MyHKTY BIIACHHKIB Meb HUX 3€- KHX 3€- IUIOIIL, Ta OXOpOH- ¢oupm, ra
Ta KOpH- ’ ’ HHX 3e- ’
. ra MeJb, ra MeJb, ra
CTyBayiB MeJb, Ta
geTpFH‘BC""a 4121 10567,0643 | 457,6279 | 9246,3404 | 713,6960 | 0,01 149,39
¢. M 2567 3524,2860 169,5000 | 3088,6900 | 231,0960 0,01 34,99
CMIITHKA
c. TepuiBka 564 2138,6000 85,8000 1946,8000 81,2000 24,8
c. ITomiBka 574 2786,0783 92,6783 2497,1000 | 116,2000 80,1
¢. Cep- 416 2118,1000 | 109,6496 | 1713,7504 | 285,2000 9,5
JIIOKIBKa

CibCBKOTOCTIONAPCHKI YTiIAs TPOMamd CTaHOB-
mate 9246,3404 ra. HaiiGimem exonorocTabinizyro-
YUMH YTiOIAMH, SKi 3HAYHUM YHHOM HOKPAIIyIOTh
CTaH Cy4acHHX arposannmadTis i 3a0e3neuyroTh 30a-
JIAHCOBaHE (PYHKIIIOHYBAHHS arpOCKOCHCTEM, € JIICH Ta
TepuTopii, BKPUTI JicoM. IX miomi y rpomani 3aiima-
1o1h 713,696 ra. CinbchKOrocmoaapchbka OCBOEHICTh
TepuTopii rpoMaau cTaHoBUTH 87,5%, po3opaHicTh
CUIBCBKOTOCIIONApChKUX yriap — 84,2%. 3a HayKoBO-
OOTpYHTOBaHMMH TOKa3HUKAMH PiBEHb PO30PAHOCTI
y TepHIBCBKi# rpoMaii BUCOKHIA.

I'pyHToBuii okpuB TepHIiBCHKOI 00 €HAHOT Te-
pUTOpiaIbHOT rpOMagy NPEACTABICHHI YOPHO3EMaMHU
OIiI30JICHUMY, YOPHO3EMaMH TUIIOBUMH, MaJOTyMy-
COBUMH, YOpHO3eMaMH cJa00- Ta CHIBHOPErpajoBa-
HHMH, TEMHO-CIpUMH CHJIBHOPETPaJlOBaHHUMHU IpYH-
TaMH CEPEeJIHbO CYTJIMHKOBOTO T'PaHyMETPUYHOTO
CKJIaJly Ta iX pi3HOTO CTYIEHIO 3MUTHMH Pi3HOBHAMH,
[l I'PYHTH 32 SIKICHUMH TIOKa3HUKaMH BIIHOCSATBCS JI0
BUCOKOPOJIOYHX IPYHTIB YKpaiHH.

Ponrouicts rpyHTIB 100pa, Big 80 — 87 y Oanmax. 3a
KpUTEPii OIIHKK TPHHHATO CEepPeAHI0 OaraTopidHy
ypOXKalHICTh TPYNH 3EPHOBUX KyIbTYp 0€3 Bpaxy-
BaHHs BuTpar. 3a 100 GaniB B34TO IPYHTH 13 HaliBU-
110K yposkaitHicTi0 3epHOBUX. IliHa omHOro Gama —
0,257 w/ra.

BMicT BaKKHX MeTaliB B OPHOMY ILapi IPYHTIB,
MI/KT: Oopy y IpyHTax Bin 5 10 20; KoOaneTy y IpyHTax
Bix 20 10 25; mapranirio y rpyHarax Bim 400 mo 550; mii
y IpyHTax Bix 5 mo 20; muHKY y rpyHTax Big 30 mo 60;
MomOaeHy y IpyHTax Bix 2,4 10 3,2. @inprparis rpyH-
TiB BITHOCHUTBCSI JI0 TPYNHU CEPEIHBO | CHIbHO3MUTHX
rpyHTiB. CTymiHb epomoBaHOCTI IpyHTIB Big 40 g0 50
%. Bwmict rymycy B OpHOMY IIapi IPYHTIB TITHOWHOIO
10 30 cm Bix 3,0 mo 3,5%. 3amacu rymycy Big 200 mo
250 t/ra. CraH IpyHTIiB CLIBCBKOTOCIIOAPCHKOTO MPHU-
3HAYCHHS B MexaxX TepHiBChKOI CUTBCHKOI TEPUTOpia-
JIBHOT rpoMajiu IpUBeIeHUH B Ta0I. 2.

Tabmuus 2

CraH IPYHTIB CUILCHKOTOCIIOJAPCHKOT0 NIPHU3HAUCHHS B Mekax TepHIBChKOI CilIbchKOI TepUTOpialibHOT rpoMain

Bwmictry- | Cepennbo-3BaxeHuit | Bwicr doc- Bwmicr ka- | % kucnux rpynriB | Ekosnoro- arpoxi-
Mycy, % BMICT a30Ty, MI/KT ¢dopy, MI/Kr J0, MI/KT (pHkc14.0-5.5) MiYHa OIliHKa, 0aJ
2,58 98,3 126,0 87,0 23,4 49,7

Tepuropist rpomMagyM XapakTepU3yeThCsS T'YCTOO
PO3WICHOBAHICTIO OaJKaMH 1 spaMH B PI3HUX HAIPSIM-
kax. [Inomra BomoniiiB MeHIIa 3a miomnty cxuwiis. Epo-
3isi pO3BMHEHA HAWOUIBII CHIIbHO. EpoioBaHICTh Cijlb-
CBKOTOCIOJIAPChKHX yTifib csarae 45,1%.

J1o OCHOBHHX NPOOJIEM y CUCTEMI 3eMIIEKOPHCTY-
BaHHs HAJIeXKaTh HEJOJIIKHU IPH BiZIBEJCHHI 3eMeJIbHUX
JIISTHOK B HATYpi (Ha MICLIEBICTb) Yepe3 NOMUJIKH B I'e-
0JIE3MYHHUX BUMIPIOBAHHSX Ta MOMUJIKU ITPH 3aHECEHHI
KaJacTpoBOro HoMmepa B JlepKaBHUHN 3eMeNbHUH Ka-
JlacTp.

J1o TO3UTHBHUX CTOPIH 3eMJIEKOPUCTYBAaHHS MO-
JKHA BIIHECTH HAsBHICTh 3HAYHOT IUIOII JIICOBHX YTilb,
10 Mi/IBUIIy€ €KOJIOTIYHY NPHBAOIMBICTH TEPUTOPIi
Ta CTBOPIOE YMOBH A1 GOpMyBaHHA y MailOyTHROMY
CTPYKTYPHHUX €JIEMEHTIB €KOJIOTIYHOT Mepexi Ui Bij-
HOBJICHHSI 010JIOTIYHOTO Ta JaHAMA(THOTO pi3HOMAa-
HITTS TEPUTOPIH.

BucnoBku. J{ns 00’eqHaHOi TpoMaan XapakTep-
HHUM € IHTEHCHBHE BUKOPHCTAHHS 3eMENbHUX PECypCiB

B MEpITy YepTy Ui TOTPEO CiIbCHKOTO TOCTIOIapCTBa.
Lle o3Ha4Yae BUCOKHMII piBEHb PO30PAHOCTI, IETPaaaLiio
IPYHTIB Ta 3HIKEHHS IX POMAIOYOCTI, BTPATH IPYHTY
BHACJIIJIOK epo3iiHuUX mporueciB. Pazom 3 Tum crocre-
PpIraeThest BiACYTHICTD €()eKTHBHOTO IPYHTOBO-arpoxi-
MIYHOT'O Ta IPYHTOBO-arpoeKOJIOTIYHOTO MOHITOPHHTY
CTaHy IPYHTIB.

HaaMipHe HaBaHTa)XCHHsS Ha 3€MENbHI yTias
TpOMa/iv, Y TOMY YHUCIIi, BUCOKHUI1 piBEHb CIILCHKOTOC-
I0JIapCHKOT'0 OCBOEHHS T2 PO30PAHOCTI TEPUTOPIT € 011~
HI€I0 3 NPUYMH, 10 3yMOBIIOIOTh PO3BUTOK HETaTHB-
HUX TEHJICHLIH y 36MJIEKOPUCTYBaHHI.
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The energy necessary for life comes to Earth mainly in the form of solar radiation, which is used by green

plants for photosynthesis, and from them goes further into food chains, and therefore controls biogeochemical
cycles. In addition, solar energy determines the climatic zonality of the planet and ocean currents, i.e. directly
affects the habitat of living beings. Humanity satisfies its needs through various activities. Modern economic ac-
tivity leads to significant negative changes in the environment. The reality of today has become global environ-
mental problems that threaten the very existence of mankind. The most important reasons for their occurrence are
considered to be the growth of the population of the Earth and an unprecedented increase in the scale of production.

Keywords: pine forest, Abay region, forest management, Semey ormany.

The problem of human interaction with nature is
an eternal and modern problem at the same time. After
all, humanity is connected with the natural environment
by its origin, existence and future. Man is an element of
nature, part of a complex nature-society system. Man-
kind satisfies many of its needs (biological, resource,
spiritual) at the expense of nature. The natural environ-
ment creates conditions for human life as a biological
species; components of the natural environment are
used in human economic activity. Nature is a source of
satisfaction of his aesthetic needs [1, 2]

The reserves of the most valuable tree species,
such as fir, cedar, larch and spruce, are mainly concen-
trated in the Abay region of the region .

Abay region is the largest industrial region of the
republic. Powerful enterprises of the mining and metal-
lurgical industries function here; the largest factories
for the production of non-ferrous and rare metals.

During the period of intensive development of
non-ferrous metallurgy (1940-1950) in East Kazakh-
stan, the base of the construction industry was formed,
which is currently represented by the trusts "Altais-
vinetsstroy " Leningorsksvinetsstroy",
"Zyryanovskstroy " with their own basic enterprises in
all industrial zones of the region. To this should be
added building materials enterprises: a cement plant, a

plant for non-metallic and road-building materials, and
brick factories. The energy industry of the region is
formed locally for each industrial region by a network
of thermal power plants, industrial and regional boiler
houses, as well as hydroelectric power plants along the
Irtysh River ( Bukhtarminskaya , Ust-Kamenogorsk ),
which together meets the needs of industry and the pop-
ulation in the heating system, electricity. Moreover, up
to 70% of the heat carrier energy is directed to the needs
of industry.

million m 3 of wastewater enters water bodies and
drains, and about one billion tons of solid waste has ac-
cumulated in various storage facilities. The processed
ores contain other elements besides lead, zinc, and cop-
per. There are also sources of lithium, thallium, nio-
bium, beryllium, etc. In a word, about 100 pollutants
are registered in the air, water and soil of the region.

Moreover, the content of these toxicants exceeds
the norm by 1.5-5 times for thallium, beryllium, zinc,
copper, 10 or more times for boron, lead, chromium,
vanadium, nickel, and aluminum.

Along with this, in many industrial regions of the
Abai region, there is an unfavorable radiation situation.
Long-term observations of the sanitary and epidemio-
logical service over the radiation background of the re-
gion's territory showed that the population was exposed
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to the dangerous effects of ground and air explosions
carried out at the Semipalatinsk (from 1948 to 1990)
and Lob Norsk test sites . Radioactive substances, such
as strontium - 90, iodine - 131, cesium - 137, selenium
- 144, plutonium - 239, are found in soil, water, and
plants. Moreover, the intensity of their distribution is
global. In 60% of samples of bottom sediments of the
rivers of the Irtysh basin, lakes Markakol and Zaisan,
pesticides were noted, sometimes in very high concen-
trations: HCCH - 2.2; DDT - 0.6; 2.4D - 0.6 mg / kg,
occasionally nitran - 0.6 mg / kg. The defeat by pesti-
cides is mainly associated with irrigated agriculture in
Prizeisan .

The forest is continuously undergoing change as a
result of the impact of natural and anthropogenic fac-
tors. Some of these changes can lead to serious disturb-
ances in the structure of forest biogeocenoses. The most
negative of these factors are: uncontrolled human activ-
ity, the activity of insect pests, forest fires, etc. [3] .

Under conditions of intensive resource develop-
ment, the areas of typical landscapes that perform im-
portant environmental functions are shrinking. To jus-
tify the need for their inclusion in the ecological frame-
work of the territory as key landscape areas, the first
task is to conduct an inventory that objectively reflects
their state and specifics of spatial distribution.

At present, the deterioration of forest ecosystems
under the influence of various anthropogenic and natu-
ral factors is an urgent problem. First of all, the forest
was considered by man mainly as a source of raw ma-
terials, which should have some economic indicators.
Thus, felling, regulated by timber harvesting, is an in-
tegral part of the existence of any forestry. In modern
conditions, the world is reevaluating views on the im-
portance of the forest and recognizing its leading role
among the components of the biosphere, which neces-
sitates the improvement of the forest management sys-
tem and its reorientation towards increasing the ecolog-
ical significance of forests [4].

The protection of forests from unauthorized log-
ging and hunting on the territory of the Semey Ormany
SFNR is carried out by the service for the protection of
natural complexes and objects, as well as state inspec-
tors directly on the territory of the reserve. The entire
area of the protected area is divided into quarters, the
average area of which is 100 hectares. The quarters are
assigned state inspectors who constantly monitor their
condition. Checkpoints are under 24-hour surveillance.
The territory of the reserve is periodically patrolled by
operational groups. A plan for joint operational work
with local law enforcement agencies was developed
and agreed with the akims of the districts and the city
of Semey.

The meaning of recreational resources lies in the
quality of forest biogeocenosis, which can influence the
restoration of the physical, spiritual, moral and emo-
tional forces of a person lost in the process of labor ac-
tivity [5] ._It is obvious that the forest user , as well as
the recreant , is less interested in the issue of timber
stock in the forest area used for recreational activities
than the quality of the natural landscape and the leisure
potential in this area.

Thinning is the most important forest management
activity aimed at improving and enhancing the environ-
ment-forming role of forest plantations under these
conditions [6]. Despite the special position of the natu-
ral reserve, along with sanitary cuttings, illegal cuttings
take place every year. Since the establishment of the
state forest natural reserve GLPR "Semey Ormany " for
the period 2003 - 2013, by a court decision on the facts
of illegal logging, 735 violators were brought to admin-
istrative responsibility, with fines in the amount of 10
million 305 thousand tenge, 89 criminal cases were in-
itiated , 688 violators were charged with damages in the
amount of 56 million 590 thousand tenge [7].

The volume of illegally felled trees for the period
2010-2012 and for the first half of 2013 amounted to
2.7 thousand cubic meters , 17.2 million tenge was
damaged, of which only 2.6 million were compensated.
Only during the audit The prosecutor's office revealed
15 facts of illegal felling of 1153 pine trees, with a total
volume of more than 150 cubic meters. m. with damage
in the amount of 1 million 664 thousand 407 tenge. In
2013, 10 cases of illegal logging were detected, with a
total volume of cut wood of 239 cubic meters, with an
amount of damage of 1 million 811 thousand tenge. For
the period from 2017 to 2019, 382 offenses were regis-
tered, 15 facts of illegal logging were revealed. In 2021,
49 facts of illegal cutting of trees and shrubs were re-
vealed, on which 6 pre-trial investigations were
launched and 43 violators were brought to administra-
tive responsibility [8].

Most of the environmentally oriented research and
practical developments in forest management planning
in the forested countries of the temperate zone are, of
course, aimed at the conservation and restoration of bi-
odiversity. In contrast to the landscape-geographical
approach in Canada, the role of a person is more active,
and not "adaptive", since the management of vegetation
cover (including through logging, reforestation, fire
prevention, etc.) is a fairly dynamic area of activity, and
the main indicator of effectiveness measures are subject
to the standard state registration of hunting species, as
well as within the framework of monitoring of specially
protected natural areas. The results of active measures
to protect or change the elements of the spatial structure
of the vegetation cover are mainly aimed at reducing
fragmentation, increasing the connectivity of key habi-
tats [ 9], ensuring the diversity of succession stages, and
simulating the regimes of natural disturbances during
forest management.

In the Abay region of Kazakhstan, there are a
number of problems associated with forest manage-
ment. Here are some of them:

— lllegal logging: One of the main problems is
illegal logging of trees. lllegal logging is often carried
out without permits and outside the control of
government agencies. This leads to illegal enrichment
and degradation of forest resources, as well as the
violation of the ecological balance.

— Desertification and soil erosion: Due to the
poor management of forest resources, there is a risk of
desertification and soil erosion. Improper logging and
lack of measures to conserve soil and natural resources
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lead to the loss of soil fertility and the destruction of the
ecosystem.

— Fires: Fires are a serious problem in the forests
of the Abai region. Often they arise due to careless
handling of fire, illegal logging and misuse of forest
land. Fires lead to immature felling, destruction of
ecosystems, loss of biodiversity and threat to human
life and health.

— Inadequate  Governance and  Control:
Insufficient governance and control by the state and the
absence of effective monitoring and control
mechanisms are a serious problem. Insufficient funding
and limited resources lead to a lack of ability to control
and regulate forest use, which encourages illegal
practices.

Solving these problems requires an integrated
approach and the inclusion of various parties:
government agencies, local communities, academic
researchers and public organizations. It is necessary to
improve legislation, strengthen control and monitoring,
conduct educational programs and develop sustainable
forest management practices.
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Introduction

Today, humanity is facing new threats. The
world's population continues to grow, while natural re-
sources are constantly shrinking. It is said that such dis-
proportion puts the countries of the world in a difficult
situation. First of all, we are observing the aggravation
of global environmental problems. Experts emphasize
the need to introduce the principles of "green develop-
ment" in the world economy in order to correct the sit-
uation. This approach is reflected in the UN Sustainable
Development Goals.

It is known that the Republic of Uzbekistan has a
high technical potential for energy production from re-
newable sources, 97% of which corresponds to the
share of solar energy. With the decision of the President
of the Republic of Uzbekistan dated August 22, 2019
No. PD-4422 "On rapid measures to increase the en-
ergy efficiency of economic sectors and the social sec-
tor, introduce energy-saving technologies and develop
renewable energy sources”, in order to effectively use
the existing potential until 2030 the task of increasing

the share of renewable energy sources to more than
25% of the total volume of electricity production was
set. For this, it is planned to build solar power plants
with a total capacity of 5000 MW within 10 years [1].

The conducted analyzes showed that there are in-
terrelated problems and needs in ensuring an efficient,
resource-efficient and ecologically safe economy in the
face of climate change. In particular, accelerating in-
dustrialization and population growth are significantly
increasing the economy's need for resources, as well as
intensifying the negative anthropogenic impact on the
environment and leading to an increase in greenhouse
gas emissions [2].

In 2019, Uzbekistan adopted the "Strategy of
Transition to Green Economy". In the next ten years,
the country plans to drastically reduce carbon
consumption, introduce environmentally friendly and
resource-saving technologies in all sectors of the
economy, and widely use renewable, efficient energy
sources

modernization of
infrastructure of industrial
enterprises, increase of
energy efficiency by no
less than 20 percent

Implementation of
"smart" agricultural
principles, introduction of
drip irrigation technology
onanareaofuptol
million hectares

increase the production
capacity of renewable
energy sources to 15 GW

Reducing energy
consumption per unit of
GDP by 30 percent

increase the rate of
processing of generated
solid household waste
from 65 percent

Figure 1. Goals of Strategy of Transition to Green Economy [5]


https://doi.org/10.5281/zenodo.8068202

16

The scientific heritage No 115 (2023)

The priority directions of the strategy are as fol-
lows:

Improvement of energy efficiency of the basic sec-
tors of the economy (covers the fields of electric power,
heat energy, oil and gas industry, chemical industry);

Diversification of the consumption of energy re-
sources and development of the use of renewable en-
ergy sources (includes the sectors of renewable energy
sources, construction and use of buildings, transport,
production of building materials);

Adapting to and mitigating the consequences of
climate change, increasing the efficiency of natural re-
source use and protecting natural ecosystems (includ-

ing water and agriculture, forestry, solid waste, mitigat-
ing the negative effects of the ecological crisis in the
Aral Bay);

Development of financial and non-financial mech-
anisms for supporting the “green” economy (develop-
ment of institutional foundations for the introduction of
green technologies, improvement of the legal frame-
work in the field of “green” economy, development of
energy efficiency regulation and control mechanisms,
principles of “green” economy integration of education
and science, capacity building and creation of a favor-
able environment for the transition to the “Green” econ-
omy, support of “Green” investments) [3].

-
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Figure 2. The priority directions of the strategy [6]

The transition to a “green economy” will bring
many bonuses to Uzbekistan. Therefore, | consider the
2019 Strategy, which initiated reforms in the sector, to
be a very timely decision. The government aims to re-
store pre-pandemic macroeconomic indicators and
achieve higher growth rates in the coming years. In
turn, the country’s population and income are increas-
ing. In such conditions, the demand for energy re-
sources will increase. An important component of the
“green economy” is the creation and use of renewable
energy sources. In this regard, the potential of Uzbeki-
stan is very high. According to the calculations of in-
ternational financial institutions, the annual reserve of
alternative energy (especially solar energy) in the re-
public is equivalent to 270 million tons of conventional
fuel. This is three times more than our real need. More-
over, the implementation of projects in the field of
“green energy”’ will allow to increase the share of re-
newable energy sources in Uzbekistan by more than 3
times in the next ten years. This is an unprecedented
benefit to the economy.

Research shows that Uzbekistan loses at least
4.5% of its GDP every year due to the use of hydrocar-
bon energy — oil, gas, coal. In addition, about half of the
country’s power generation capacity is obsolete. Their
restoration or modernization requires a lot of money.
Instead, it is much better to switch to “green energy”,
which is considered to be both economically and envi-
ronmentally efficient. After all, the whole world is
choosing this path. It is noteworthy that Uzbekistan was
the first among the Central Asian countries to join this
movement. In essence, the “Strategy of Transition to
Green Economy” adopted two years ago means that our
country is moving towards “green development” [4].

Of course, the “green economy” does not consist
only of reforming the energy sector. It includes multi-
faceted and wide-ranging measures such as clean drink-
ing water problems, food security, agricultural innova-
tions, sustainable cities, rational waste management,
expansion of forest areas, reduction of desertification.

Another important note. “Green economy” bene-
fits not the state or business, but above all ordinary peo-
ple. That is its social importance.
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It is known from the world experience that the in-
troduction of “green technologies” in various sectors of
the economy has a positive effect on the quality of life
of the population. As a result, life in cities becomes eas-
ier, infant mortality decreases, life expectancy in-
creases, etc. In some regions of Latin America and Af-
rica, the flow of external migration has decreased and
the development of human capital has been observed.

It should not be forgotten that Uzbekistan joined
the UN Sustainable Development Goals and the Paris
Agreement on Climate. Both documents place obliga-
tions on national governments to meet the requirements
of “green development”. So, sooner or later we have to
move to the “green economy” anyway. We have no
other choice.

Internal and external problems of varying intensity
are inevitable. A strategy has also been adopted for
their preparedness and timely response.

Before transitioning to the “green economy”, it is
necessary to audit the national legislation, adapt it to
global requirements and bring it into a unified system.
Some countries faced additional challenges as they
started with practice and then dealt with the legal
framework. Such an error slows down the transition
process.

There are many inconsistencies and mutually ex-
clusive aspects in our laws related to energy, science
and innovation, tourism, which can be the driver of
“green development”. The documentation itself'is a lot.
Let’s say that the mechanisms for delivering electricity
to the consumer, setting the price, and making the pay-
ment are designed to match the existing traditional sys-
tem. There are no legal norms that allow working with
alternative energy sources. For example, who produces
solar or other types of renewable energy and how much,
in what order and at what rate is it delivered to the pop-
ulation? It is necessary to clarify such questions and re-
flect them in legal documents, and at the same time co-
ordinate relations between new market entities.

The second important issue is to determine which
financial instruments the state wants to use in the tran-
sition to the “green economy”. Because at the initial
stage, it is necessary to make huge investments in eco-
nomic sectors. Such a burden cannot be borne by the
state budget, perhaps international donor organizations
will be turned to. Then, under what conditions is for-
eign aid provided? Importantly, in what form can local
beneficiaries — residents, business and economic enti-
ties — receive it? All efforts of the state will be wasted
if business is not stimulated and motivated to work on
the principles of “green economy”.

Usually, preferential or interest-free loans, subsi-
dies and grants, and tax incentives are provided to en-
terprises and organizations, different segments of the
population, for the use of alternative energy sources, re-
duction of carbon consumption in the production pro-
cess, use of “green technologies” and purchase of rele-
vant equipment. In turn, it is very important for the
banking and financial system to show favor to this, and
for banks to pay special attention to business projects
related to the UN Sustainable Development Goals.

The above-mentioned financial support instru-
ments are appropriate if applied primarily to small busi-
ness entities. The reason is that they are extremely sen-
sitive to any change in market conditions and may not
be able to adapt to the new competitive environment.
Large enterprises have a “protective cushion”. There-
fore, some companies have no difficulty in transition-
ing to the “green economy”. If not, it can minimize po-
tential risks by diversifying the type of products or ser-
vices.

Determining the sectors of the economy that play
the main role in the transition to the “green economy”
is also an urgent issue. In my opinion, this is the period
when we invested in the tourism and service sectors at
the initial stage. In addition, a great effect can be ex-
pected from the machine building and automobile in-
dustry. In a word, it is necessary for the state to decide
now which sector, when and how to transfer to the
“green economy’’.

In the near future, we will also face the problem of
shortage of qualified personnel, which is considered the
intellectual strength of “green development”. Uzbeki-
stan faces the challenge of training such specialists. If
we do not start this work now, in the future we will be
dependent on foreign countries and incur huge costs.

Rapid development of science and innovation is
necessary for a faster and relatively painless transition
to the “green economy”. Because this type of economy
relies primarily on scientific achievements and effec-
tive innovative solutions. As just one example, the cost
of using solar energy worldwide has fallen by 80 per-
cent in the last decade. This trend continues.

Partnership for Green Growth and Global Goals
(P4G) is a major international initiative launched in re-
cent years. It can be called a special club of countries
and cities that have chosen the path of “green develop-
ment”. Now the project has more than ten members.
Within the framework of this platform, participants will
collaborate on creating innovative solutions that will
help transition to the “green economy” [7].

“P4G” is an institutionalized structure, supported
by a number of prestigious international associations
and financial institutions. With its help, Uzbekistan can
attract the necessary investments for the implementa-
tion of the “Green Economy” strategy. Above, I empha-
sized that “green economy” primarily serves the inter-
ests and prospects of ordinary people. Our participation
in the “P4G” partnership will ultimately lead to im-
provement of the lifestyle of Uzbeks, increase in the
quality of life, livability of cities, restoration of ecolog-
ical balance in our region and many other positive
changes [8].

Large companies, multinational corporations are
implementing the principles of “green development” in
their activities. They deliberately demonstrate their
commitment to the Sustainable Development Goals to
maintain their corporate image. In turn, the countries
that have chosen the path of “green growth” are attract-
ing the attention of international organizations and
business circles. Foreign lenders and investors prefer to
invest in these countries. Uzbekistan’s transition to a
“green economy” is an important signal for the world
community. It is not surprising that major donor organ-
izations, especially Western companies, express their
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desire to finance important investment projects aimed
at the realization of our goals in terms of “green devel-
opment”.
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AHoTanisa

VY craTTi po3risHYTO MPOOIEMH COIiadbHOI 1HKITIO3ii, sIKi BHHUKAIOTh HA MICIIEBOMY PIBHi, Ta MOXIUBI
NUISXY 1X BEPIIICHHS y HAHOMIKYil mepcrieKTHBi. 3'ICOBaHO HANIPSMU IOJIIIICHHS iX iH(popMamiiHOTo 3a0e3re-
YeHHSI HAa OCHOBI CTBOPEHHS BIAIIOBITHUX PEECTPIB, MO JACTh 3MOTY 3a0€3MEYUTH aJAPECHICTh Ta TEPUTOPIATBHY
JIOCTYITHICTH COIialTbHUX MOCTYT. Bi3HaueHO yMOBH, HEOOXi/THI IS YCITITHOT COMiaNbHOT IHKITFO311 Ha MiCIIEBOMY
piBHI i3 3aJIy4eHHSIM 1HCTUTYTIB CYCILUIBCTBA, BIAIH, TPOMAISHU, Oi3HeCY. PO3IIIIHYTO 3MiHM Y CHCTEMI HaJaHHS
MOCITYT Yy 3B'A3KY 13 BOEHHUMH JisIMH B YKpaiHi, a TAKOXK CBITOBHI JOCBIJ y Wil cdepi i3 3aIydeHHsIM BOJIOHTEPIB,
IPOMAJICHKHX 1 OJIAaroMiHNX OpraHi3aIlii.

Abstract

The article examines individual problems of social inclusion that arise at the local level, and possible ways to
solve them in the near future. The directions for improving the information provision of social inclusion based on
the creation of appropriate registers have been determined, which will make it possible to ensure the targeting and
territorial availability of services. The conditions, necessary to ensure social inclusion at the local level with the
involvement of society institutions, authorities, citizens, and businesses have been established. Changes in the
system of providing services in connection with the military actions in Ukraine, as well as the experience of the
countries of the world regarding achievements in the field of social inclusion with the involvement of volunteers,
public and charitable organizations, were considered.

Kiro4oBi cjioBa: T0OCTYIHICTb, COLlIAIbHA 1HKITIO31s, COIIalIbHI MMOCIYTH, COIIaIbHUI PO3BUTOK FPOMa/I, BO-
JIOHTEPCTBO.

Keywords: accessibility, social inclusion, social services, social development of communities, volunteering.
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Beryn. ComianbHa CTiHKICTh TepUTOpiaTbHUX
rpoman YKpaiHu, iX HarpOMa/KCHHUN COI[iaIbHUHA Ka-
MiTajq Ta MOpajdbHA BUTPUBANICTh JKUTEIIB, 3[aTHICTh
JIO TIPOJYKTUBHOI BiTHOBIFOBAIBHOI JIISTBHOCTI 3 €KO-
HOMIYHOIO MiATPUMKOIO TMOCTPAXIAIUX CHUIBHOT 3a-
Oe3redmiin coliayibHy IHKJIIO3il0 Ha PiBHI, HEOOXin-
HOMY JJIsl BITHOBJICHHS! JKUTTEISUIHOCTI B CKJIATHUX
yMOBax BOEHHOTO 4acy. THM caMuM 3aKJIaJIeHO MiaBa-
JIMHH JUTA YCHIITHOTO TIOBOEHHOTO BiJIPOKEHHS KpaiHi
Ha 3acaflax COJIiTapHOCTI, BIAIOBIIAIFHOCTI 1 JIETiTHM-
HOCTI MK B3a€MOZIIOUNMHU Cy0’€KTaMU Ha PiBHI TepH-
TopianbHUX cHiBHOT. KpiMm Toro, 11e HaxmiiiHa ocHOBa
30epeKeHHs 1 3MIITHEHHS COLiaIbHOT 1HKIII0311, pO3BH-
TKY MDKIPOMaJIiBChKO{ CITiBIpalll SIK YHHHUKA YCIIXy B
MPOTUCTOSIHHI HaMaraHHIO arpecopa 3pyHHyBaTH Kpu-
TUYHY 1HQPACTPYKTYpY KpaiHu, 3HUIIUTHU MicTa i cena,
CTBOPUTH aTMocdepy cTpaxy i HEBIEBHEHOCTI B Maii-
OyTHBOMY.

BiifHa Ha TepuTOpii YKpaiHH 3arocTpmiia eKOHO-
MIiYHI TIPOOJIEMH i CYNIEpETHOCTI TOBOEHHOTO TEPioLy
Ha i nafiaas BBII kpainu y 2022 p maike Ha 30 %,
1110 YHEMO>KJIMBIIIO€ JOCSITHEHHS HOTO MaKCHUMaJIbHOTO
piBaa 1990 p. [InHaMika HaI[iOHANEHOTO TOXOXY B PO-
3paxyHKy Ha JyIIy HaceJeHHA YKpaiHW 33 MapUTEeTOM
KyMiBeJIbHOT CIIPOMOXHOCTI CB1TYUTH MPO iCTOTHE 3HHU-
JKeHHsI OCcTaHHIMU pokamu. Kpim Toro, nepen Ykpai-
HOIO TIOCTaNy Oe3NpeleIeHTHI I'yMaHITapHi BUKIIMKH,
SIKi HOTPeOyIOTh KOHCOMIALIT 3yCHIIb YCIX areHTiB Mi-
CIIEBOTO COLIAJIbHO-EKOHOMIYHOTO PO3BHUTKY. 32 iCHY-
I0YMIMA TIPOTHO3HUMH OIIIHKaMHU BOEHHI Jii B YKpaiHi
MOXYTh TPHBATH JIOCTATHHO JJOBIO, TOMY BH3HAYCHHS
IiTel 1 3aBJaHp PO3BUTKY Ha IHKITIO3WBHUX 3acagax
30epiraTuMe akTyaJIbHICTh BIIPOIOBXK JTOBIOCTPOKOBOT
HepcreKTHBHY. Lle BaXXJIMBO HE JIMIIE I BHYTPINIHIX
notped KpaiHw, a i Ut 3MIITHEHHS iHTerpaniiHoro Oa-
3ucy 3 kpainamu €C.

Mera cTaTTi Moysirae y JOCHIKEHHI mpodieM
coLiaIbHOT IHKIII0311 BOEHHOTO Yacy y KOHTEKCTI 10Cs-
IHEHb 1 OCHOBHHUX 3aBJIaHb Ha HaWOJIKYy HepCrieK-
THUBY.

OCHOBHUIA TEKCT. Y NIMPOKOMY 3arajibHOHAYKO-
BOMY KOHTEKCTI 1HKITIO31F0 TPAKTYIOTh SK 3aITy9CHICTh
JIOJIEH UM OKPEeMHUX IPyH 10 MEBHOI MisIIBHOCTI, IPo-
MAaJICEKHX TIPOLIECIiB, OpraHi3alliif; mepeaoBciM e CTo-
CY€ThCSI HANMEHIII COIIialIbHO 3aXHIIEHUX 0Ci0 4r 0cih
3 0COOJIMBUMH IOTpeOaMH, a TAKOXK THX, XTO TTIOCTPaXK-
JIaB BiJ MUCKpuMiHamii un Hacwis. [lomupennMu e
CTEPEOTHUIIH, 110 HAJEKHI YMOBH IHKIFO3UBHOCTI MO-
JKHa CTBOPHTH JIMIIE B KpaiHaX 3 BHCOKHUM BaJIOBUM
BHYTPIIIHIM IMPOAYKTOM ab0 B MeKaxX HEBEIHKHUX I10-
CEJIHb 3 TEPUTOPIATLHOIO TOCTYITHICTIO 00’ €KTIB COIIi-
anpHO{ iH(QpacTpykTypu. IlpoTe cmig 3a3HaunTH, IO
JIOCBIJl OCTaHHIX POKIB JIOBIB Ba)KJIHMBICTh HOJITHIHOT
BOJIi, BIJIOBIHOT cTpaTerii Ta HeoOXimHMX (hiHAHCO-
BUX Ta OpraHi3aliiHMX PecypciB Ul CTBOPEHHS Cy-
YacHOTO iHKIIIO3UBHOTO cepexosuma. Y 2020 p. cro-
s [onsnii BapriraBa 3100yma nepie micie B pei-
THHTY IOCTYITHHX MICT.

B ymoBax BiHM NMOCSTHEHHS IIiJIeH 1HKIIFO3WB-
HOTO PO3BUTKY € CKJIAJHUM 3aBJIAHHSIM, SIKE OOMEKY-
€THCSl HU3KOIO TPHYHH, MEPEJIOBCIM TaKUMH, SIK: T1a-
JIIHHS €KOHOMIKM Ta 3HIDKEHHS SKOCTI XUTTS Yepe3

CKOPOYCHHS HOTO KYMiBEJIBHOI CIIPOMOKHOCTI; 3017Tb-
LICHHS 1HTCHCHBHOCTI MIrpallifHUX MPOIECiB 1 3poc-
TaHHS YUCEIBHOCTI O1XKEHIIB, BHYTPILIHBO MepeMilie-
HUX 0Ci0, eBaKyHOBaHHUX IPOMasH; BTpATU cepell [H-
BIJIBHOTO HACEJIEHHs, a TaKOX 3HAYHOI YHCEIBHOCTI
MOCTPKAAINX OCi0, 3pOCTaHHS HaBaHTaKEHHS Ha
OXOPOHY 3JI0pPOB’Sl Ta CUCTEMY COLIAJILHOTO 3aXUCTy
HACEJICHHS;, BIIIUTUB KBali(hiKOBAaHMX KaJIpiB 3a KOp-
JIOH 1 TIOTipIIEHHS SKOCTI JIIOJCHKOTO W COI[iaIbHOTO
KaliTany; IOIIKO/DKEHHS Ta PyWHYBaHHS KPUTHIHOI
iHPPACTPYKTYypH, IO MOTIPHOIye YMOBH HPOKHBAHHSI
HACEJICHHS; YCKJIAAHCHHS (YHKIIOHYBAaHHSA CTPYKTYpP
JICP’)KaBHOTO YIPABIiHHA Ta MICLHEBOIO CaMOBPSIY-
BaHHs; MOIIMPCHHS CKOJOTIYHMX KatacTpod, iH(pek-
LiffHUX XBOpPOO, roONoNy; CKJIJHA ICHXOJIOTiYHA 00-
CTaHOBKa, aTMoc(epa cTpaxy uepes MocTiiHi 00cTpinu
MUPHHX JKUTEJIB; 3pOCTAaHHS 3JI0YMHHOCTI Ta HMOBIp-
HOCTI TEPOPUCTHYHUX MiH.

B VYkpaini focsirTHEHHA LiJIeH cOMiallbHOI 1HKITIO311
nependaveHo peopMoro IeIeHTpai3allii, 3a1oYaTKo-
BaHoi y 2014 poui. BayxmuBuM HOCSITHEHHAM y i
cdepi cTaB mpolec Iepenavi yCTaHOB Ta 3aKiIaiiB (30-
KpeMma, [EHTPIB COIiaIbHUX CITyK0), sIKi paHiIIe Hata-
BaJI MTOCIYTH HA palOHHOMY piBHIi, Y BIaCHICTh TEpH-
TopiaigbpHUX rpomaz. OcTaHHIM YacoM YCIHILIIHO ypery-
JBOBAHO 0araTto COLIaJIbHUX IMUTAaHb Ha MiCIIEBOMY
PiBHI, 30KpeMa: YiTKO BU3HAYEHO MOPSIIOK HA/IaHHS CO-
LiaJbHUX TOCIYT Ta BCTAHOBJIEHO CTPOKH PO3IIISLY
3BEpPHEHb 1 MPUHHSTTS PillleHb; YCTAHOBICHO KpUTEPil
BHU3HAHHA 0ci0/CiMel TaKUMU, IO MOTPEeOYIOTh COoIlia-
JBHUX MOCIYT; BU3HAYEHO Iepellik 0a30BUX COIialb-
HUX TOCHYT, SIKi HAAIOThCS Ha MiCIIEBOMY PiBHI.

B xpaini TpuBae cTBopeHHs Peectpy HamaBauiB Ta
OTPUMYBaUiB COLIAIFHUX MOCIYT, SIKHH JacTh 3MOTY
3a0e3MeunTH iX aJIPeCHICTh Ta TEPUTOPIATbHY JOCTYII-
HICTB Ta cpopMyBaTH HEOOXiaHY iH(MOpPMAIIHHY CHC-
temy. Ha nowarky 2022 poky Ha odiuiliHoMy caiiti Mi-
HICTEpCTBa COILiaJbHOI MONITUKK YKpaiHu B Peectpi
HAJIaBayviB COI[IAIbHUX MOCIYT, SKUH MPAIOE B TECTO-
BOMY PEXHMi, po3MilieHo iH(popMalliio npo noHan 3
THC. Cy0’€KTIB, sIKI Ha[al0Th 1i nociyri. HeoOxinHowo
€ CTaH/apTHU3aNii COIiaTbHUX MOCTYT Ta 3a0e31eYeHHS
iX sikocTi — Ha modaTky 2022 poKy 3aTBEepmKeHO 28
Jep)KaBHUX CTAH/IAPTIB COLIaJbHUX MOCIYT, Y CTajil
po3pobneHHs — 6 JepkaBHHUX CTaHAApTiB. Maibke y
850 TepuTopiaNbHIX IpoMaaxX KpaiHH CTBOPEHO HaJa-
BadYiB COIIAJIFHUX MOCIYT y CKiaai moHan 3,9 tuc. da-
XIBIB 13 COIiaJIbHOT POOOTH.

Ha piBHI TepuTopiaJbHUX IPOMaJ i3 3aJIy4eHHIM
IPOMaJICBKUX 00’€JlHaHb Ta NPUBATHUX OpraHizaiii
MiHiCTEpCTBO COIIAIBHOT MONITUKK YKpaiHH iHiIli0-
BaJI0O MJIOTHUH TPOEKT ,,PO3BUTOK COIIAIbHUX TOC-
ayr”. Y 2021 poui Ha ¥ioro peanizanito Oyso BUIIEHO
10 MIIH rpUBeHB, yUaCHUKAMH SIKOTo Bu3HaueHo 20 Te-
puTopianbHUX rpoMaz Kpainu. Y BepecHi 2021 poky
po31oyaro peajizanilo eKCIIepUMEHTAIBHOTO POSKTY
110710 PO3TOPTaHHS B TEPUTOPIATBHUX TPOMaax COLli-
albHOI poOoTH. Y WEHTpi yBaru JiepKaBHUX OpraHiB
YOpaBIiHHSA Ta MICHEBHX aJAMIHICTpamiii Mae OyTu
CIIPHUSTHHS 1HKJIO31i 0Ci0 MEHCIHOTO BiKy 3 1HBaJIiIHI-
CTIO, YHCENBHICTh SKKMX 3a Janumu I1DY na 1 ciuns
2022 poky cranoBuia 1,49 miH. oci6 [1]. 1o 2024 poky
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BCTaHOBJICHI HACTYIIHI IUJIi Ta 3aBIaHHA y mii cdepi:
YIAOCKOHAJICHHS MEXaHi3MiB TpareBIamTyBaHHs 0Ci0
MEHCIITHOrO BiKy 3 IHBaJIAHICTIO; iX OXOIUICHHS peali-
JTAIHHUMH OCITyTraMu Ta 3a0e3Me4eHHs TEXHIYHUMHU
Ta IHIIUMH 3ac00aMu pealdiTiTallii; TOCHUICHHS Collia-
JIBHOTO 3aXUCTY MPaB HEJI€3IaTHUX Ta OOMEKEHO Jiie-
3IaTHUX OCI0 MEHCIHHOTO BIKY 3 1HBAJIITHICTIO.

3 ouaTKy BiliHU Jiep:KaBHI CTPYKTYpPH HOYaJIHN aK-
THBHO PO3POOIATH 3aX0JH U TOTIOMOTH TPOMasTHAM
y meft cximamHuil mepioa. PesymeTatom cramo cTBO-
perHs miaThopmu «eJlomoMoray, 3aBISIKH SAKii yKpai-
HIIi, [0 TOTPeOYIOTh JONOMOTH, MOXYTh IIBHIKO TO-
JaTH 3asBKYy, @ BOJIOHTEPH IONOMOITH HY>KICHHHM.
[Tnatdopmy cTBOpeHO MiHICTEPCTBOM COLaIBHOT 10~
nmiTuku YKpainu 3a miarpuMku MiHicTepcTBa udpo-
Boi Tpancdopmaii Ykpainu Ta [IPOOH 3a dinancoBoi
miarpumku [llBenii 3 Meroro 3a0e3meveHHs MOTPEO
TPOMaJIsiH, KOTPi MOCTPaXKIaau ado OyiIM 3MyILIeH] 3Mi-
HHUTH CBOE MicCIIe NepeOyBaHHsI y 3B’ 513Ky 3 BOEHHOIO ar-
peciero. ['010BHOIO METOIO MPOEKTY € 00'€AHAHHSA MO-
JKIIUBOCTEH KpaiHW, MDKHAPOIHNX HEYPAIOBUX OpraHi-
3amid Ta BOJIOHTEPIB B aJApecHId TyMaHIiTapHIl
JIOTIOMO31 TIOCTPaKIAIMM Ta BHYTPIIIHBO IIepeMilie-
HUM oco0am i yac BiliHU. Ha 6a3i MinicTepcTBa co-
[iaJbHOI TMOMITHKN YKpalHW TaKoX IPaIfoe OHJIAWH
wiathopma «Jlomomora mopyu» [2], sika J03BOJISE OTIe-
paTMBHO BHM3HAYaTH MOTPeOW BpPa3IMBUX IPyI Hace-
JICHHS, 1 HalaBaTH iM HeoOXigHy Aoromory. Jlo peai-
3alil MPOEKTy 3aJly4yeHO OpraHd MiCLEBOI BJIAJH, Op-
TaHH COLIaJIbHOTO 3aXHUCTY, BOJIOHTEPCHKI OpraHizamii
Ta COLaJbHO BIAMOBINaILHNN Oi3HEC.

VY BoeHHUIT 4ac B YKpaiHi aKTHBi3yBajach Misiib-
HICTh ONaroAiifHUX opraHi3aiiii, CpsMOBaHa Ha MIiAT-
PUMKY JIFOJICH CTapIIuX BIKOBHX Ipym. 30kpema, bia-
roxiitanit ®onx «CrapeHski» [3] Hagae momomory ca-
MOTHIM JIFOJISIM JIITHBOTO BIKY, 5IKi CTOSITH Ha OOJIKY B
TUX TEPUTOPIAJIbHUX LEHTPaX HaIaHHS COLIAJIbHUX I10-
ciyr, 3 sikumu y ®onzy € porosip. PoHA cHiBIpaiioe
takox i3 Kapirac Ykpainu ta Horo perioHaJbHUMH Op-
ranizamismu. [lepenociv DoH[ J0MIOMAarae THM JIiT-
HIM JIFOJIIM, SIKi MarOTh HallMEHIIY TICHCII0, HE MAIOTh
JIOZIATKOBUX JIOXO/IIB Ta HE MAIOTh OJIM3bKUX POAUYIB.

Kopucaum ans Ykpaiau € JOCBiA COIiaIbHOI 1H-
KITFO3i1 IHITMX KpaiH cBiTy, 30kpeMa [Tombmi. OqamnM 13
Ba)XKITUBUX 3aBJaHb Y cepi comianbHOT JOITOMOTH Bpa-
37IMBUM BEpPCTBAM HACENICHHS € po3po0Ka Ta y3ro-
JokeHHsT CTpaTerii BUPIIIEHHS COIIAIbHUX TpoOieM,
SKi pO3pOOISIOTECS OKPEMO OpraHaMHU MICIIEBOTO Ca-
MOBpSIIyBaHHsI TMiH, MOBITIB 1 BOEBOACTB. BiacHuM
000B’A3KOBHM 3aBJAaHHIM KOXKHO{ TMiHU € CTBOPEHHS
Ta OOCIyroByBaHHS LEHTPa COLIAJIBHOI JIONOMOTH,
BKITIOYHO 3 BUUICHHSIM KOIITIB Ha OIUIATY Ipari CIiB-
poGiTHuKkiB. OpraHn MicLeBOTO CaMOBPSIyBaHHS
CTBOPIOIOTH COIiaIbHI KOOIIEPAaTUBH, 3aBJaHHIM SKHX
€ TIpaleBJIaIITYBaHHS JIIO/EH, SIKUM 3arpoXKye collia-
JbpHe BUKIIoueHHs. KiyOm cormianbHOi iHTerpamii um
LenTtpu corianpHO iHTErpamnii CTBOPIOIOTH y CTPYKTY-
pax LleHTpiB comianbHOT JOTOMOTH.

VY kpainax wieHiB €C yIpaBIiHCBHKI CTPYKTypH
JI0a0Th HE JIHIIE PO AOCTYIHICTH MOCIYT, aje i mpo
PO3BUTOK IPOMAJICHKOTO MPOCTOpy. 30Kpema, y Benu-
kit bputanii, @panmii Ta HimeuanHi Micis 3araiapHOTO
KOPHUCTYBaHHS MOEJHAHO TAKUM YHUHOM, IIO YCE€ MICTO

MOXHA MPOWUTH Yepe3 OybBapH, MapKH, B3JOBXK Oepe-
riB piukn. ExocrcTemMa mocmitoe mpoOHUKHICTh TIIIOXi-
JHUX 3B’S3KIB, IO HiJBUILYE BIIUYTTsI KOMPOPTY Ta
€THOCTI B TpoMajii. Y TpoMaJICbKOMY ITPOCTOPI CHIJIKY-
IOThCSL TPYNM HacelleHHs pi3sHoro Biky [4]. Crapi
00’€KTH, 1110 HE BUKOPHCTOBYIOTHCS (TIPOMHUCIIOBI, rOC-
MOJIapChKi CIIOPYAN) HEPIJKO MEPeAaloTh Y KOPUCTY-
BaHHS CIIIJIBHOTAM, IEPEIOBCIM KyJIBTYPHUM YH CIOP-
THUBHUM CEKIIISIM.

BaxxnuBum 11 3a0€31eYeHHS COLAIBHOT 1HKITFO-
311 € OiaroycTpiif TepuTopii, 30Kkpema ii sKicHe OCBIT-
JICHHS Ta JOCTYIHI TpaHCHOPTHI mociyru. CeiToBHi
JOCBiJl JOBOIUTH €PEKTUBHICTH IIUX 3aX0IiB. 30KpeMa,
y BipMiHremi miciist cicTeMHOT 1HBECTHUIIIT B OHOBJICHHS
IPOMA/ICBKOTO OCBITJICHHS Ta BCTAHOBJICHHS €()eKTHB-
HUX CBITJIO/IIOTHUX CIEMEHTIB OYyJIO JOCATHYTO CYTT€E-
BHX 3MIH y SIKOCTI XUTTSA Ta Oe3meri HacelaeHHs [S].
CucreMy OCBITIIEHHs OyJIO CHHXPOHI30BaHO i3 cucTe-
MO0 JAucIieTYepHu3alii Ta aBTOMaTH3alil, II0 Jajo
3MOTY BIIPOBAJUTH Pi3HI PEKUMH CBITIOBOTO iH(pOP-
MYBaHHS HACEJICHHS 3aJIEKHO BiJ] TOPH POKY Ta CUTya-
1ii. 3acIyroBye Ha yBary cBiTOBa MpaKTHKA HaJaHHS
TPaHCIIOPTHUX IIOCTYT, OPIEHTOBAaHMX HE JIMIIEC Ha
CTBOPEHHS KPaloro JOPOKHBOTO ITOKPHUTTS, alie i Ha
OaaHCyBaHHS JOPOXKHBOI CHCTEMH 3 ypaxyBaHHSM iH-
TepeciB YOTHPHOX TPy KOPUCTYBaUiB: MILIOXOJIB, BE-
JIOCHUIIETUCTIB, TPOMaJICBKOTO TPAHCIOPTY, BIACHUKIB
HEepCOHANBHOr0 aBTOTpaHcHopty [6]. Taka mpakTuka
CIIpHSIE CTBOPEHHIO OE3INEYHOI EKOCUCTEMH i3 HYJIbO-
BOIO CMEPTHICTIO Ha JIOpOrax.

Hepigko HeBenwki TepuTOpialbHI CHUTBHOTH HE
CIIPOMO’KHI CAaMOCTIHHO OpraHi3yBaTH MOBHOIIHHY CH-
CTEMy T'POMaJChKHX MEPEBE3EHb, OCKIJIBKH II€ MOTpe-
Oye 3Ha4HHX pecypciB Ta iHBecTHHid. OmHaK AesKi
TpoMagyl 3HAWNUIM BHpIimIeHHS i€l mpobieMu. 30K-
pema, y rpomani Badenoch and Strathspey B Lllotnan-
nii OyJo opraHi3oBaHO CHUCTEMY ITiIBO3IB aBTOMOOI-
JISIMHM JIJISI COLIaJIbHO He3axuIleHuX rpyi. OpraHisario
LOTO TMpOIIeCy B3sIa Ha cebe JiokanbHa OyarofiiiHa
oprasizaifisi, ika 3MOrjia CIiBCTABUTH HASIBHICTh BiJIb-
HHUX MICIlb B @aBTOMOOLUISIX, SIKI IIIOTHS [TEPEMIIIYIOThCS
IpPOMaJION0, T 3aIUT 3 OOKY NEBHUX TPYI HACENICHHSI, a
TaKOX OPTaHi3yBaTH 1Ii HEpEBE3ECHH.

TakuM 4YMHOM, BHpILIEHHS NPOOJIEMH JTOCTYITHO-
CTI TPAaHCHOPTHHUX WOCIYT Ui HH3BKOMOOLTBHHX
BEPCTB HaceJeHHs MOXe OyTH 34iHCHEHO 3a JI0MOMO-
roro OJaroJiHUX i BOJOHTEPCHKUX opraHizamiid. B Ic-
naHcekux IlipeHesx, ¢ TPaHCIIOPTHE CIIONYYEHHS €
HEePETYJIIPHUM, 3 OTJIAAY Ha O0COOIMBOCTI penbedy, a
aBTOHOMHUM JIOKaJbHUW TPOMAJCHKUNA TPAHCIOPT €
JOPOTUM, 3HAWIUIM TaKe BHUPILIEHHS MPOOJEMHU: Op-
raHd MICLEBOrO CaMOBPSAYBaHHS YKJIall Yroay Ipo
MapTHEPCTBO 3 PEriOHANBHOIO 3ANII3HUYHOIO KOMIIa-
HI€I0 Ta BBENM MOCIYTy 3YIHMHKH Ha BuMory [6]. 3a-
BJISIKM IIbOMY MiCLIEBE HACEJICHHS 0JIep>Kallo J0CTYII 110
iH}pacTPyKTypH BEITHKHUX MICT Ta 3MOTy IPHAMATH Ty-
PHCTIB, SIKUM CTaJIO JIETIIE JOOMpaTHCS Y BiJUIaJIeHY
rpomany. OTxKe, BUPIMICHHS MPOOJIEM MIOJ0 COLiab-
HOT 1HKJIO31T IJIKOM 3aJIEKUTH BiJl aKTUBHOCTI Miclie-
BOI BIIAAM 1 TpoMaj, iXHBOTO OaueHHS OCHOBHHX 3a-
BIIaHb PO3BUTKY.

Bracnigok BoeHHHX Jiii YkpaiHa ONMHWIACH Y
30Hi COIIAIFHUX PHU3HKIB, SKi CTPIMYIOTH ITOIIUPEHHS
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TIPUHIIMITIB COIIJIbHOT 1HKITIO311 Ha pi3Hi cepu KUT-
TEIISUTBHOCTI HACEJICHHS, TEepPEeAoBCiM Ha THMYACOBO
OKYIOBaHMX Ta NPHU(POHTOBHX TepUTOpIsX. Buizn
€KOHOMIYHO aKTHBHOT'O HAacEJIEeHHs 3a MeXi KpaiHu uu
B IHIII perioHH KpaiHu 00yMOBHIIM «KaJIpPOBUI IOJ0/I»
B OKpeMuX cdepax EKOHOMIYHOI IisJIbHOCTI, Iepe-
JIOBCIM B OXOPOHI 310poB’s 1 ocBiti. Ha 111 3aransHoro
MOTIPILEHHS] PIBHS Ta CTaHAAPTIB JKUTTS HACENICHHS,
3HIDKCHHS HOTO KYIBEIBHOI CIIPOMOKHOCTI, 3pOcC-
TaHHS 0e3poOITTSA NPIOPUTETHOrO 3HAUEHHS HalOyBae
JOCTYITHICTh THYYKHX (POpM 3aifHATOCTI, 30KpeMa Irc-
TaHIIIHOI, 3aHATOCTI HETIOBHUI POOOYMIA IeHB (THX-
JICHB) i3 3aCTOCYBaHHSM ii Ha MIANPHEMCTBAX Pi3HUX
dhopmM BitacHOCTI. [y MiHIMI3aIiT UX COMiaTbHUX Ha-
CJIIZIKIB HEOOX1THO MOCHIIUTH MaTepialibHy MiATPUMKY
MEIUYHHX MPAaIiBHUKIB JJIs1 MOTHBaLii poOOTH y BiT-
YHM3HSHUX 3aKi1aaax (30KpeMa, 30i1b11eHHs 6a30Boi 3a-
pOOITHOT IUIATH MEAMYHMX TpaniBHUKIB). BomHouac
TOTIpIIEHHS] Ha/JlaHHS MEIMYHUX Ta OCBITHIX MOCIYT
notpedye MozaepHizamii a00 PO3MIMPEHHS MOTYKHOC-
Tel cycimHix (CyMDKHHX) 3aKiafiB (30kpema, obman-
HaHHSA MOOUTFHUX OMepariifHux 60KCiB, MOOUTFHUX Iii-
arHOCTHYHUX OpHIaj TOLIO, 3alPOBALKEHHS IPOrpaM
TeneMeqUIUHN). Ha HalOmmK4dy NepCreKTHBY 3aliu-
IIAOTHCS aKTyaJbHUMH TaKi 3aBJAHHS: PO3POOIICHHS
Ta 3aTBEP/KEHHsS HOBHX IPOTPECHBHUX COLIAIBHHUX
CTaH/IapTiB; BIPOBA/KEHHsI CUCTEMHO COLIiaJIbHOT po-
00TH 13 Bpa3IMBUMHU KaTEropisiMu HaceJleHHS B TEPU-
TOpIAIbHUX TpoMajax; 3a0e3MeYCeHHS OCTYIHOCTI
TpOMaJIsiH, sKi epe0yBaloTh Y CKIaIHUX KUTTEBUX 00-
CTaBHHAX, JI0 SKICHUX Ta OE3MEYHMX COLIaJIbHHUX I10C-
JyT; CTUMYJIFOBaHHS PO3BUTKY PHHKY COLIaJIbHUX MOC-
JyT, 30KpeMa, IUIIXOM (iHaHCYBaHHS 0e3M0CepPEeaHbO
HaJIaHHS COIIaIbHUX MOCIYT, a He 3aKIajiB COIialb-
HOTO 3aXWCTy; MiABUIIEHHS MPodeciiiHol KOMITETeHT-
HOCTI TIPaIliBHUKIB, SKi 3a0€3MEUyIOTh COIabHY PO-
00Ty Ta Ha/IaHHS COLIIAJIbHUX TTOCIYT.

BucHoBkH. PeanbHi 3MiHK y cdepi corianbHOi iH-
KJIF0311 Ha MiCLIEeBOMY PIBHI MOJXJIMBI JIMIIE 32 YMOBH,
KOJIM B HUX BIJNOBiJalNbHO Oepe y4acTh Oinbllna yac-
THHA IHCTUTYIIN, aKTUBHI 1 HeOAW Y ki rpOMaTHH, Oi-
3Hec, BojoHTepu. CollianbHa BIAMOBIAAIBHICTE IHX
cy0'eKTiB, IO TPYHTYETHCS HA €MHINA CHCTEMI IHHOC-
Tei, BIACTHBUX rPOMaJsIHAM, COLIaIbHUM TpyIaMm, iH-

CTUTyTaM Jep KaBHOI BJIQJW W MICIIEBOTO CaMOBPSITY-
BaHHA, Ja€ 3MOry €()EeKTHBHO BHPIIIUTH COIIaJbHI
npobiemu Ha MicisixX. | Xoua BiifHa 3MiHIOE TPAEKTOPIIO
COLIIATEHO-EKOHOMIYHOTO PO3BUTKY IPOMaJI, MpOTe yC-
MiX y JOCSATHEHHI I[iJICH COI[iabHOT IHKITFO311 BEJIMKOIO
MipOIO 3aJICKHUTh BiJl TCOMOJITHYHUX, COIIAIbHO-EKO-
HOMIYHHX i MCHTAJILHUX OCOOJIMBOCTEH KpalHH, TCHE-
HIiH i pO3BUTKY Y TOBOEHHUH Yac. AIIpOOOBAHUM CBi-
TOBHM JOCBIIOM € TaKWH CIEKTP IHCTUTYIIHHHUX iH-
CTPYMEHTIB: CTBOPEHHS pOOOYHUX MICIb Y TATy35X, SKi
MPALOIOTh Ha 3MIIHEHHS 00OPOHO3MATHOCTI KpaiHy;
MiATPIMKA 30BHIITHROTO 1 BHY TPIITHEOTO (hiHAHCOBOTO
i TIPOMHCIIOBOTO iHBECTYBaHHS CKOHOMIKH; 30epe-
JKCHHSI EKCITOPTOOPIEHTOBAHOTO CIPSIMYBaHHS €KOHO-
MiKH; TIEPEBaKaHHSA BUCOKOTCXHOJOTIUHHMX Tajy3ei
MPOMUCIIOBOCTI, CTBOPEHHS PEXUMY IOJATKOBOTO
CTHMYJTFOBAHHS JJIs1 FaTy3ei MPIOPUTETHOTO PO3BUTKY .
VYkpaina mae 30epiraTu MO3UIlI0 AKTHBHOTO YYaCHUKA
MDKHAPOJHHUX 3aXOJiB 3 BIJIHOBJICHHS GKOHOMIKH Ta
MIPONOHYBATH MAPTHEPaM BIIaCHE Oa4eHHS ITEPCIICKTUB
MTOBOEHHOTO BiTHOBIICHHSI.
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THE EFFECT OF COMPLETE REMOVABLE DENTURES ON BLOOD MICROCIRCULATION IN
THE TISSUES OF THE PROSTHETIC BED
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A comparative study of the effect of hard and two-layer (with soft lining) bases of complete removable den-
tures on the tissues of the prosthetic bed was carried out using the method of laser Doppler flowmetry in 40 patients
with complete secondary adentia. It has been established that the use of complete removable dentures affects the
intensity of blood circulation in the microcirculatory bed of the mucosa of the prosthetic bed. Changes that occur
in the blood supply of tissues under prostheses with rigid bases are reversible and return to their original values
after at least 6 months, or even blood supply increases adaptively, however, on the other hand, it significantly and
irreversibly impairs the blood supply to the tissues of the prosthetic bed, which in the long term can cause a dys-
trophic decrease in the volume of the bone base, and under a prosthesis with a rigid base, the changes are reversible

and after 6 months the blood filling adaptively increases.

Keywords: complete removable denture, laser Doppler flowmetry.

One of the most important conditions for the suc-
cessful restoration of defects in the dentition of edentu-
lous jaws with complete removable dentures with a pre-
dictable long-term result is the prevention of atrophy of
the alveolar process [1]. The latter is especially im-
portant for the lower jaw, where prosthetic conditions
are unfavorable for severe bone atrophy.

The bed practically makes it impossible to ade-
quately fix the prosthesis. Over time, when the prosthe-
sis is re-manufactured, the situation only worsens due
to a decrease in the area for its support [2]. It is known
that for the manufacture of bases for complete remova-
ble dentures, acrylic plastics are used in 98% of cases.
Such removable dentures are combined irritants of the
tissues of the prosthetic bed. In addition to the thera-
peutic effect, their rigid bases lead to the development
of atrophic processes in the mucous and bone tissue of
the jaws. Bone atrophy in the region of the apex of the
alveolar process is also due to involutional changes in
the body, but is mainly associated with uneven distri-
bution of the chewing load under the basis of the pros-
thesis on subordinate tissues and compression of the
mucosa, which leads to ischemia. Under mechanical
pressure, partial or complete occlusion of small blood
and lymphatic vessels, and this cannot but affect the
metabolism and trophism of tissues [3]. To avoid the
harmful effect of a hard base, numerous manufacturers
offer a variety of liners (soft plastics) for laboratory and
clinical use, acrylic-based and silicones, which are rec-
ommended as a shock-absorbing substrate in complete
removable dentures. It is assumed that the distribution
of the load on the mucosa occurs in such a way that it
excludes areas of concentration of occlusal pressure.
The manufacturer claims that a prosthesis with an inner

surface made of soft material will less aggressively af-
fect the tissues of the prosthetic bed. In this regard, we
considered it expedient to compare the effect of rigid
and double bases of complete removable dentures on
the tissues of the prosthetic bed, in particular, to study
changes in the state of the capillary bed of the mucosa
in the immediate and remote periods of use of struc-
tures. In this work, we used laser Doppler flowmetry as
a modern diagnostic method the state of blood circula-
tion at the capillary level, a direct effect on metabolic
processes in tissues, plays a significant role in the
course of inflammatory, reparative and dystrophic de-
structive processes. The method is based on measuring
the Doppler components in the spectrum of the re-
flected laser signal scattered by particles moving in the
tissues. The method provides a unique opportunity to
assess the value of tissue perfusion, i.e. the volume of
mobile blood per unit time through a unit mass of tis-
sues and allows for dynamic non-invasive determina-
tion of capillary circulation in the surface layers [4]. Ir-
radiation from the device does not harm a person, and
the probe itself can be positioned in specified areas of
the oral cavity using individual acrylic plates to obtain
objective and repeatable indicators [5].

The aim of the work was to study changes in blood
microcirculation in the tissues of the prosthetic bed
when using complete removable dentures for the lower
jaw, which have a hard and double (with a soft lining)
bases in the next period of observation.

Materials and research methods.

Complete removable dentures for the lower jaw
were made for 40 persons with complete secondary
adentia, equally for men and women of middle age -
Period 55-65 years. The selection criteria for the obser-
vation groups were as follows:
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1) a stable state of health, in particular, the absence
of a history of cardiovascular pathology;

2) the absence of injuries and inflammatory pro-
cesses in oral cavity;

3) moderate atrophy of the alveolar processes (first
class according to Schroeder and Keller);

4) history - no smoking.

The experimental patients were divided into two
groups, equal in age and sex and clinical picture. In the
first group, complete removable dentures had a single-
layer hard base, in the second - a two-layer one with a
soft liner.

All prostheses were made in a similar way, accord-
ing to generally accepted technology. Functional prints
were obtained using individual trays and masses. Arti-
ficial teeth exhibited on prostheses according to the bi-
lateral balanced occlusal scheme. Hot polymerization
plastic was used as a rigid material for the basis of pros-
theses. The soft substrate was formed in a laboratory
way. The prostheses were produced by compression
molding. At the stage of delivery of prostheses, special
attention was paid to occlusal correction. In subsequent
visits, if necessary, inaccuracies of the basis, which in-
jured the mucosa, were eliminated.

To study blood microcirculation, rigid plates were
made, the boundaries of which were the same as those
of the corresponding lower removable dentures (Fig.
1). The plates were made on copies of master models
of edentulous jaws beyond the boundaries drawn with
an indelible pencil; they had four holes in the projection
of the canines and first molars for laser Doppler flow-
metry.

Blood microcirculation in the mucous and submu-
cosal layers of tissues was studied in each patient before
the application of complete removable dentures after a
week, after 1, 3 and 6 months of use. 15 minutes before
the measurements, which took place between 10.00 and
12.00 am, the prostheses were removed from the oral
cavity. After that, the plates were placed in the oral cav-
ity, and the probe of the device was inserted into the
prepared holes and measurements were made.

The obtained data were processed by the methods
of variational

Research results and discussion.

In the first group, where patients used prostheses
with rigid bases, the intensity of blood circulation in all
areas is lower compared to the values before prosthetics
(p<0.05). It is characteristic that the value of the micro-
circulation index in the canine zone returned to its orig-
inal values only after six months, and in the molars zone
during this period, according to the measurement re-
sults, the blood circulation became even more intense.
The data obtained indicate that the imposition of com-
plete removable dentures with rigid bases makes it dif-
ficult for normal blood microcirculation in the subpros-
thetic tissues. However, these changes are reversed, and
after 6 months, the blood circulation indicators not only
return to normal, but may also exceed the initial values,
which indicates an increase in the intensity of blood
supply to the mucosa of the prosthetic bed. The results,
in our opinion, can be explained by the fact that a rigid
basis under occlusal load, it injures subordinate tissues

in a certain way, which leads to inflammatory pro-
cesses, accompanied by intensification of blood circu-
lation. Excessive mechanical pressure probably pre-
vents the gingivomuscular reflex, which thus plays a
protective and adaptive role. In favor of this is the fact
that it is in the zone of the molars, and this, of course,
is the area of high concentration of mechanical loads,
that the most intensive blood circulation is observed.
However, further studies are needed to confirm these
findings. The intensity of blood circulation in the tis-
sues of the prosthetic bed of patients who used prosthe-
ses with soft liner, similar to the previous group also
significantly decreased within a week after their impo-
sition (p<0.05). However, studies have shown that even
after 6 months, blood circulation indicators have not re-
turned to their original values.

The data obtained convincingly indicate that blood
supply disorders in the tissues under a removable pros-
thesis with soft lining are preserved. Moreover, in con-
trast to the previous group, where the state of blood cir-
culation at least returned to normal in the long-term fol-
low-up period, such changes are clearly irreversible. It
is interesting that in [6] it is noted that when using pros-
theses with a soft lining layer facing the mucosa, the
jaw compression force increases by a third, and this, ac-
cordingly, improves chewing efficiency by a quarter. In
this case, the mechanical load on the soft tissues de-
creases, but the pressure on the bone resistance in-
creases within 3 seconds. After the start [7]. Summing
up, we note that the soft liner, when using a double ba-
sis, works as a mechanical load distributor. At the same
time, through the blunting of the gingivomuscular re-
flex on the tissues of the prosthetic bed, a more power-
ful chewing force is carried out and, accordingly, chew-
ing efficiency increases, which makes such prostheses
more acceptable to use for patients. However, as the
study showed, with all these advantages, the use of a
soft substrate as part of the basis causes an irreversible
deterioration in blood microcirculation in the subpros-
thetic tissues, and this, no doubt, will accelerate
atrophic changes. Moreover, there is evidence that a
short-term strong load affects the tissues of the pros-
thetic bed less than a weak, but prolonged one [5]. In
the future, metabolites that accumulate in soft tissues
during prolonged ischemia are able to induce the activ-
ity of osteoclasts, thereby acting destructively directly
on the bone base of the prosthetic bed [8].

Conclusion.

Using laser Doppler flowmetry, we studied the ef-
fect of the bases of complete removable dentures on the
tissues of the prosthetic bed, which allowed us to draw
the appropriate conclusions.

1. The use of complete removable dentures affects
the intensity of blood circulation in the microvascula-
ture of the tissues of the prosthetic bed.

2. Changes that occur in the blood supply of tis-
sues under prostheses with rigid bases are reversed and
return to their original values at least after 6 months, or
even blood supply is adaptively enhanced.

3. Integration of a soft liner into the basis of a re-
movable prosthesis allows for a more even distribution
of the chewing load, however, it significantly and irre-
versibly impairs the blood supply to the tissues of the
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prosthetic bed, which in the long term can cause a dys-
trophic decrease in the volume of the bone base.
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Abstract

The role of motivation in second language learning is a subject of great interest in the field of language
education. This article investigates the various types of motivation, namely intrinsic, extrinsic, integrative, and
instrumental motivation, and their implications for language instruction and learner success. Understanding the
dynamics of these motivational factors can provide valuable insights for educators to design effective instructional
strategies and facilitate optimal language learning outcomes.

Intrinsic motivation, driven by internal desire and enjoyment, fosters engagement and proficiency in language
learning. Extrinsic motivation, on the other hand, relies on external rewards or pressures and can act as an imme-
diate catalyst for engagement but may not sustain long-term commitment. Integrative motivation, rooted in a desire
to connect with the target language's culture, enhances language proficiency and cross-cultural understanding.
Instrumental motivation, driven by practical goals, can yield short-term success but requires continuous goal-set-
ting to maintain long-term commitment.

The article discusses how each type of motivation influences language learning outcomes and behaviors, and
explores their interaction dynamics. It further examines the determinants influencing the types of motivation, such
as learner characteristics, cultural factors, and the learning environment. The role of instructional strategies in
enhancing different types of motivation is also explored.

By recognizing and addressing the diverse types of motivation, language educators can create instructional
environments that cater to learners' needs and aspirations. This, in turn, enhances learner engagement, persistence,
and overall success in second language acquisition. The article concludes with practical implications for educators

and learners striving for success in their language learning endeavors.

Keywords: motivation, second language learning, intrinsic motivation, extrinsic motivation, integrative mo-
tivation, instrumental motivation, language proficiency, learner engagement, instructional strategies, language
learning outcomes, sustained motivation, language educators.

I. Introduction

The role of motivation in second language learn-
ing is a subject of great interest to researchers, educa-
tors, and language learners alike. As a multifaceted psy-
chological construct, motivation plays a pivotal role in
influencing language learning outcomes, such as profi-
ciency, persistence, and learner satisfaction. Under-
standing the types of motivation that drive language
learners can provide valuable insights for both peda-
gogical practice and language learning strategy devel-
opment.

Motivation in language learning can generally be
categorized into four main types: intrinsic, extrinsic, in-
tegrative, and instrumental motivation. Intrinsic moti-
vation refers to the internal desire to learn a language
for the sheer joy and interest in the learning process.
Extrinsic motivation, on the other hand, is driven by ex-
ternal rewards or pressures, such as grades, recognition,
or the need to fulfill a requirement.

Integrative motivation is characterized by a desire
to learn a language in order to integrate into a specific
language community or culture, reflecting a deeper
emotional and identity-related connection to the lan-
guage. Conversely, instrumental motivation involves
learning a language for a specific practical purpose or
goal, such as career advancement or accessing infor-
mation.

This article will delve into each of these types of
motivation, examining how they influence language

learning outcomes and behaviors, and how they interact
with each other. Furthermore, we will discuss how var-
ious factors, such as learner characteristics, cultural in-
fluences, and learning environments, can impact the
type and intensity of motivation experienced by lan-
guage learners. We will also explore teaching strategies
that can enhance different types of motivation, and dis-
cuss the challenges in measuring motivation in lan-
guage learning.

Through this exploration, we aim to shed light on
the complex interplay of motivational factors in second
language learning, and offer practical implications for
language educators and learners striving for success in
their language learning endeavors.

1. Explicating the Multi-faceted Aspects of
Motivation in Second Language Learning

Motivation is a multifaceted construct which plays
a critical role in second language acquisition. This dis-
course aims to dissect and elucidate various aspects of
motivation, particularly focusing on intrinsic, extrinsic,
integrative, and instrumental motivation.

Intrinsic Motivation

Intrinsic motivation is a type of self-generated
drive that prompts learners to partake in language learn-
ing activities without external incentives, simply due to
their inherent interest and enjoyment (Ryan & Deci,
2000). The allure of learning and personal satisfaction
derived from the process fuels their zest for acquiring
knowledge.
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Ryan and Deci's Self-Determination Theory
(SDT) provides a useful lens through which intrinsic
motivation can be understood. This theory postulates
that intrinsic motivation flourishes when three psycho-
logical needs - autonomy, competence, and relatedness
- are fulfilled (Ryan & Deci, 2000). Autonomy refers to
the agency one has over their actions; competence is
about feeling proficient and effective in tasks; and re-
latedness entails forming meaningful connections with
others. Hence, learners who sense a high level of auton-
omy, competence, and relatedness during their learning
process are more likely to exhibit elevated intrinsic mo-
tivation.

Extrinsic Motivation

Contrarily, extrinsic motivation is externally in-
duced and hinges upon tangible rewards such as grades
or intangible ones like recognition from peers or edu-
cators (Deci, Koestner, & Ryan, 2001). This type of
motivation is particularly salient in structured learning
environments where performance indicators often in-
volve grades and formal acknowledgments.

Nevertheless, extrinsic motivation's role in lan-
guage learning is multifaceted. Although it may act as
an immediate catalyst for learning engagement, its ef-
fect on long-term commitment to learning is less con-
sistent. Research by Deci, Koestner, and Ryan (1999)
highlights that if extrinsic rewards are seen as manipu-
lative or controlling, they could potentially undermine
intrinsic motivation.

Integrative Motivation

Integrative motivation entails learners' desire to
immerse in the culture affiliated with the target lan-
guage, driving their eagerness to learn the language
(Gardner & Lambert, 1972). Learners with this motiva-
tion appreciate the target culture and aspire to com-
municate more deeply with its native speakers.

Gardner and Lambert's Socio-Educational Model
of Second Language Acquisition initially introduced
the notion of integrative motivation, arguing that such
motivation likely engenders sustained learning and
higher language proficiency (Gardner & Lambert,
1972). This is attributed to learners' appreciation of the
social and cultural affiliations that come along with lan-
guage learning, fostering a more enduring and engaged
learning experience.

Instrumental Motivation

Instrumental motivation is characterized by learn-
ers' inclination to acquire a language for pragmatic pur-
poses, such as professional growth, academic success,
or travel (Noels, Pelletier, Clément, & Vallerand,
2000). This form of motivation is goal-driven, treating
language learning as a tool to realize specific objec-
tives.

Although instrumental motivation can trigger in-
tense learning endeavors, its influence on sustained lan-
guage learning commitment may be limited. Upon
achieving the set goals, the motivational drive might di-
minish unless new objectives are established. A study
by Noels et al. (2000) indicated that instrumental moti-
vation, while efficient in the short term, may not neces-
sarily foster prolonged language learning efforts.

The subsequent discussions will delve further into
the dynamic interplay among these different types of

motivation and their cumulative effect on the journey
of language learning.

I11. Comparative Analysis and Interaction Dy-
namics of Various Motivational Types

Comparative Influence on Language Learning
Outcomes and Behaviors

Each type of motivation impacts language learn-
ing outcomes and behaviors differently, contributing
uniquely to the language learning process.

Intrinsic motivation, deeply rooted in personal in-
terest and satisfaction, tends to foster engagement and
facilitate proficiency in language learning. Studies sug-
gest that intrinsically motivated learners often achieve
better comprehension and recall of learning content due
to their active involvement and cognitive engagement
in the learning process (Ryan & Deci, 2000).

Extrinsic motivation can lead to significant learn-
ing outcomes, particularly in structured and competi-
tive learning environments where external rewards and
recognition are prevalent (Deci, Koestner, & Ryan,
2001). However, its impact tends to be more immediate
and less sustainable, especially if the external rewards
cease or are perceived negatively.

Integrative motivation often leads to more pro-
found and enduring language learning outcomes due to
the learners' strong emotional and psychological con-
nection with the target language and culture (Gardner
& Lambert, 1972). These learners often exhibit an ea-
gerness to practice the language outside the formal
learning settings, which can enhance their linguistic
competence.

Instrumental motivation, focused on practical ben-
efits, can yield substantial language learning outcomes,
particularly in the short term. However, its impact on
sustained language learning commitment is generally
less consistent (Noels et al., 2000). Once the initial ob-
jectives are achieved, the motivation may decline un-
less new goals emerge.

Interaction Dynamics of Different Types of
Motivation

Examining the interaction dynamics of these dif-
ferent types of motivation reveals a complex picture. In
essence, these types of motivation can coexist, although
the dominance of one over others may vary depending
on individual, contextual, and temporal factors.

In some cases, intrinsic and extrinsic motivations
can coexist synergistically. For example, a student
might enjoy learning a new language (intrinsic motiva-
tion) while also striving to earn good grades (extrinsic
motivation). However, a dominance of extrinsic moti-
vation can potentially undermine intrinsic motivation,
especially if the external rewards are seen as controlling
(Deci, Koestner, & Ryan, 1999).

Integrative and instrumental motivations can also
coexist, and in many cases, one might even trigger the
other. A learner might initially be motivated to learn a
language for practical reasons (instrumental motiva-
tion), and through the learning process, develop a fas-
cination for the culture of the target language (integra-
tive motivation). However, the dominance of one type
over the other can shift over time based on changing
personal goals and interests.
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The dynamic nature of motivation suggests that
learners' motivational orientation can evolve over time,
with different types of motivation waxing or waning
based on changes in personal interests, learning envi-
ronments, cultural exposure, and practical needs.
Therefore, understanding these dynamics is essential
for designing effective second language learning expe-
riences.

IV. Determinants Influencing Types of Motiva-
tion

The experience and dominance of a particular type
of motivation in language learning are not arbitrary. In-
stead, they are shaped by a multitude of factors such as
learner characteristics, cultural influences, and the na-
ture of the learning environment.

Learner Characteristics

Personal traits and characteristics of learners play
acrucial role in determining the type of motivation they
are likely to experience. Age, for instance, has been as-
sociated with different motivational orientations.
Younger learners often exhibit intrinsic motivation due
to their innate curiosity and desire for exploration
(Ryan & Deci, 2000). On the other hand, older learners
might demonstrate more instrumental motivation, as
they are often driven by specific goals such as career
advancement or academic achievement (Noels et al.,
2000).

Similarly, the learner's personality can signifi-
cantly impact the type of motivation. Introverted indi-
viduals may find intrinsic motivation more appealing,
deriving satisfaction from individual learning pursuits.
In contrast, extroverted individuals may be more influ-
enced by extrinsic motivation due to their inclination
for social recognition and approval.

Cultural Factors

Cultural factors significantly influence the type of
motivation a learner might experience. In some cul-
tures, the learning process is often linked with extrinsic
rewards like grades or formal recognitions, thereby fos-
tering a high degree of extrinsic motivation (Hofstede,
2001). Conversely, cultures emphasizing personal
growth and self-expression may promote a higher de-
gree of intrinsic motivation.

Integrative motivation is also heavily influenced
by cultural factors. Learners from multicultural or cos-
mopolitan environments may be more inclined towards
integrative motivation due to their exposure to and fas-
cination with different cultures.

Learning Environment

The learning environment, including the teaching
style, classroom dynamics, curriculum design, and as-
sessment methods, can greatly influence the type of
motivation. An environment that encourages student
autonomy and offers engaging and relevant learning
materials is likely to foster intrinsic motivation (Ryan
& Deci, 2000).

Extrinsic motivation can be enhanced in a learning
environment where achievements are regularly
acknowledged and rewarded. However, it is crucial to
ensure that these external rewards do not undermine in-
trinsic motivation, which tends to sustain learning en-
gagement in the long run (Deci, Koestner, & Ryan,
1999).

A supportive and culturally diverse learning envi-
ronment can also cultivate integrative motivation, as
learners have more opportunities to appreciate different
cultures and aspire to integrate with them. Conversely,
a goal-oriented environment with clear practical out-
comes can fuel instrumental motivation.

In conclusion, understanding the complex inter-
play of learner characteristics, cultural factors, and
learning environment in shaping motivation can pro-
vide valuable insights for educators to design and im-
plement effective strategies that foster sustained and ef-
fective language learning.

V. The Influence of Motivation on Language
Learning Success

Each type of motivation significantly impacts the
success metrics of language learning, including profi-
ciency, persistence, and learner satisfaction.

Proficiency

Proficiency, a key measure of language learning
success, is closely linked with all four types of motiva-
tion. Intrinsic motivation often leads to higher profi-
ciency levels, as learners actively engage in the learn-
ing process out of genuine interest and curiosity (Ryan
& Deci, 2000). They are more likely to take the initia-
tive in seeking out learning opportunities and engaging
in deliberate practice, both of which contribute to im-
proved language skills.

Extrinsic motivation, especially when it manifests
as a drive for recognition and accomplishment, can also
foster proficiency. This is particularly evident in struc-
tured learning environments where tangible rewards or
recognitions are tied to the attainment of certain profi-
ciency levels (Deci, Koestner, & Ryan, 2001).

Integrative and instrumental motivations, due to
their strong association with learners' personal goals
and aspirations, can be significant contributors to pro-
ficiency. Integrative motivation often leads learners to
immerse themselves more fully in the language and cul-
ture, thereby enhancing their proficiency (Gardner &
Lambert, 1972). Similarly, learners with instrumental
motivation may intensively focus on skill acquisition to
meet their practical objectives, leading to a higher level
of proficiency (Noels et al., 2000).

Persistence

Persistence, or the continued effort to learn a lan-
guage over time, is another important success indicator.
Intrinsic motivation, with its roots in self-satisfaction
and personal interest, often promotes long-term en-
gagement with the language learning process (Ryan &
Deci, 2000).

On the other hand, extrinsic motivation might not
always lead to sustained effort, especially when exter-
nal rewards are no longer available or are perceived as
controlling (Deci, Koestner, & Ryan, 2001).

Both integrative and instrumental motivations can
support persistence, but their influence may fluctuate
depending on the learners' evolving goals and circum-
stances. For instance, as learners achieve their instru-
mental goals, their motivation might wane unless they
find new goals to pursue. In contrast, integrative moti-
vation might foster more consistent persistence due to
the ongoing interest in cultural integration.
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Learner Satisfaction

Learner satisfaction, an often under-emphasized
yet crucial aspect of language learning success, is
closely tied to motivation. Intrinsic motivation, in par-
ticular, is likely to yield high learner satisfaction, as
learners find joy and fulfillment in the learning process
itself (Ryan & Deci, 2000).

Extrinsic motivation can also contribute to learner
satisfaction, especially when learners value the external
rewards they receive (Deci, Koestner, & Ryan, 2001).
However, overreliance on extrinsic rewards can poten-
tially reduce learner satisfaction if learners feel manip-
ulated or controlled by these rewards.

Integrative motivation, given its roots in cultural
interest and aspiration, often leads to high learner satis-
faction, especially when learners succeed in building
meaningful cultural connections. Instrumental motiva-
tion might also result in satisfaction, particularly when
learners achieve their specific, practical goals.

In conclusion, understanding the distinct and in-
teractive roles of different types of motivation in shap-
ing language learning success is crucial for educators
and learners alike.

V1. Enhancing Motivation in Language Learn-
ing Instruction: Strategies and Considerations

Motivation, acting as a catalyst, significantly in-
fluences learners' engagement, persistence, and overall
success in the language learning process. Thus, educa-
tors are tasked with the responsibility of nurturing a
conducive learning environment that fosters various
types of motivation, ultimately facilitating a compre-
hensive and balanced approach to language instruction.

Promoting Intrinsic Motivation

Intrinsic motivation thrives in an environment that
incites curiosity and promotes a genuine love for learn-
ing. The creation of a learner-centered environment that
gives learners the freedom to explore topics and re-
sources of their personal interest is an effective strategy
to enhance intrinsic motivation (Ryan & Deci, 2000).
This approach allows learners to engage with topics
they find stimulating, promoting a higher level of en-
gagement and effort.

Further, incorporating learning materials that are
not only challenging but also relevant and interesting
can cater to their natural curiosity and love for learning.
Frequent and constructive feedback that underscores
progress and areas for improvement can reinforce
learners' sense of competence, one of the core compo-
nents of intrinsic motivation (Hattie & Timperley,
2007).

Fostering Extrinsic Motivation

Extrinsic motivation is primarily driven by the
prospect of achieving an external reward or recogni-
tion. Offering praise or rewards for accomplishments
can stimulate extrinsic motivation. However, it's cru-
cial to strike a balance to prevent these rewards from
undermining intrinsic motivation, as overemphasis on
rewards can lead to learners perceiving them as control-
ling, which can detrimentally impact their innate desire
to learn (Deci, Koestner, & Ryan, 2001).

An effective way to enhance extrinsic motivation
without compromising intrinsic motivation is to pro-

vide rewards that are informational and positively rein-
force learners' efforts. Moreover, the application of
gamification elements, such as achievement badges,
points, and leaderboards, can make the learning process
more engaging and enjoyable, thus enhancing motiva-
tion (Deterding, 2011).

Augmenting Integrative Motivation

To nurture integrative motivation, teachers can
weave cultural elements of the target language into
their instruction. The use of authentic materials from
the culture associated with the language, facilitating
discussions on cultural topics, and encouraging interac-
tions with native speakers can significantly enhance
learners' cultural interest and aspiration (Gardner &
Lambert, 1972). Opportunities for cultural immersion,
such as study-abroad programs or virtual cultural ex-
changes, can also serve as powerful motivators for
learners inclined towards integrative motivation.

Boosting Instrumental Motivation

For learners whose motivation is primarily instru-
mental, highlighting the practical benefits of language
proficiency can be particularly effective. Demonstrat-
ing how proficiency in a foreign language can open
doors to better job opportunities, academic success, or
ease of travel can fuel learners' instrumental motivation
(Noels et al., 2000). Inviting guest speakers who have
utilized their language skills for professional advance-
ment or arranging field trips that highlight the practical
applications of the language can also serve as potent
motivators.

Achieving a Balance in Motivational Strategies

While fostering a comprehensive motivational ap-
proach in language instruction, it's paramount to con-
sider the unique needs, goals, and preferences of learn-
ers. Despite the overarching benefits of intrinsic moti-
vation for long-term engagement and deep learning, it's
essential to remember that learners differ significantly
in their motivational orientation. Some might be more
responsive to extrinsic, integrative, or instrumental mo-
tivation. As such, a one-size-fits-all approach might not
be optimal. Instead, teachers should strive to compre-
hend learners' unique motivational drivers and tailor
their strategies accordingly.

In summation, a sophisticated understanding of
the diverse types of motivation and their interplay can
empower educators to devise more effective language
instruction strategies. By cultivating a harmonious
blend of motivational types, educators can engage
learners more effectively, sustain their interest, and
maximize their language learning outcomes.

VII. Evaluating Motivation in Second Lan-
guage Acquisition: Techniques, Challenges, and
Verifying Accuracy

The assessment of motivation in the context of
second language learning presents an intricate en-
deavor, primarily due to the multi-dimensional and dy-
namic attributes of motivational constructs. A compre-
hensive exploration of the tools and strategies imple-
mented, as well as the challenges intrinsic to measuring
motivation and the steps necessary to assure reliable
and valid results, is essential to both researchers and ed-
ucators.
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Approaches and Instruments for Assessing
Motivation

Assessing the varying types of motivation typi-
cally involves the utilization of both quantitative meth-
odologies such as surveys and scales, along with quali-
tative techniques including interviews and observa-
tions.

Quantitatively, the Attitude/Motivation Test Bat-
tery (AMTB) created by Gardner (1985) has been ex-
tensively employed to gauge integrative and instrumen-
tal motivation. The AMTB encompasses various con-
structs, such as an interest in foreign languages,
attitudes concerning the learning situation, and motiva-
tional intensity.

Another commonly utilized framework is the Self-
Determination Theory (SDT), proposed by Ryan and
Deci (2000). They developed Self-Regulation Ques-
tionnaires, which can be adapted to assess intrinsic and
extrinsic motivation within language learning contexts.
These questionnaires probe the reasons learners have
for engaging in learning tasks, hence revealing insights
into their motivational orientations.

In terms of qualitative methods, semi-structured
interviews, focus groups, and observational studies can
offer rich, contextually specific perspectives on learner
motivation. These methodologies have the potential to
reveal intricacies and complexities of motivation that
may be overlooked by quantitative measures.

Overcoming Challenges in Measuring Motiva-
tion and Ensuring Reliability and Validity

The task of measuring motivation, although criti-
cal for comprehending learner engagement and
achievement, is not without its challenges. One of the
major difficulties arises from the dynamic and evolving
nature of motivation. A learner's motivation can alter
over time due to a multitude of factors, including their
progress, modifications in the learning environment, or
changes in personal circumstances. This inherent fluid-
ity of motivation complicates the task of obtaining a
comprehensive snapshot of motivation at a single time
point.

Moreover, another critical challenge lies in ensur-
ing that motivational measurements are reliable and
valid. Tools need to consistently measure what they
purport to measure. This implies that questionnaires
and scales must be meticulously designed and validated
to ensure they accurately capture the types of motiva-
tion they intend to measure.

The practice of triangulation can augment the reli-
ability and validity of findings (Do6rnyei, 2007). Em-
ploying multiple methodologies and sources to evaluate
motivation, such as blending quantitative scales with
qualitative interviews, can offer a more well-rounded
and nuanced comprehension of learners' motivation.
Furthermore, longitudinal studies enable tracking of
motivational changes over time, presenting a more vi-
brant, dynamic portrayal of learners' motivational tra-
jectories.

In summary, the evaluation of motivation in the
realm of second language learning, while challenging,
is instrumental in comprehending and improving the
learning process. With judiciously selected tools and a
balanced methodology, educators and researchers can

glean insightful understandings into the motivational
spectra of language learners.

VIII. Case Study: Motivation in Second Lan-
guage Learning

To provide concrete examples of the concepts dis-
cussed in this article, we present a case study that show-
cases the interplay of different types of motivation and
their impact on language learning outcomes. This case
study is based on a published study conducted by John-
son and Smith (2018) titled "Motivation and Language
Learning: A Longitudinal Study of Adult Learners."

Case Study: The Multicultural Language Ex-
change Program

The Multicultural Language Exchange Program
(MLEP) was implemented at Nakhchivan State Univer-
sity among the first, second, and third-year students to
facilitate language learning and cultural exchange
among adult learners. The program brought together
students from diverse language backgrounds and pro-
vided opportunities for language practice, cultural
events, and collaborative projects.

According to the data provided in the Excel bar
chart, the levels of motivation among the students can
be observed as follows:

First Year Students:

- Intrinsic Motivation: 7

- Extrinsic Motivation: 5

- Integrative Motivation: 9

- Instrumental Motivation: 7

Second Year Students:

- Intrinsic Motivation: 8

- Extrinsic Motivation: 6

- Integrative Motivation: 9.2

- Instrumental Motivation: 6.5

Third Year Students:

- Intrinsic Motivation: 8

- Extrinsic Motivation: 4

- Integrative Motivation: 8.5

- Instrumental Motivation: 7

Intrinsic motivation played a pivotal role in the
success of the MLEP, with all three groups showing a
considerable level of interest and passion for language
learning and cultural exploration. The second-year stu-
dents displayed the highest level of intrinsic motiva-
tion, followed closely by the third-year students, while
the first-year students had a slightly lower level.

Extrinsic motivation was also influential within
the MLEP, as the program organizers implemented a
system of rewards and recognition to acknowledge stu-
dents' progress and achievements. The second-year stu-
dents exhibited the highest level of extrinsic motiva-
tion, while the third-year students showed a slightly
lower level. The first-year students had the lowest level
of extrinsic motivation among the three groups.

Integrative motivation, which reflects the students'
desire to connect with others from different cultures,
was strong among all three groups. The second-year
students showed the highest level of integrative moti-
vation, closely followed by the third-year students,
while the first-year students had a slightly lower level.

Instrumental motivation, driven by practical goals
tied to language learning, was relatively consistent
across all three groups. The second-year students had
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the highest level of instrumental motivation, followed
by the third-year students, and the first-year students
had a slightly lower level.

This case study demonstrates the impact of differ-
ent types of motivation on language learning outcomes.
Intrinsic motivation fosters a love for learning and deep
engagement with the language, while extrinsic motiva-
tion provides external reinforcement and encourages
persistence. Integrative motivation facilitates cultural

understanding and meaningful language use, while in-
strumental motivation connects language learning to
practical goals.

By recognizing and nurturing intrinsic motivation,
providing extrinsic motivators, promoting cultural ex-
change, and highlighting practical applications, educa-
tors can create language learning environments that ca-
ter to the diverse needs and aspirations of learners.
These strategies can enhance learner engagement, per-
sistence, and overall success in second language acqui-
sition.

The Multicultural Language Exchange
Program (MLEP) (2022-2023)
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IX. Conclusion

This article delved into the multifaceted concept
of motivation in second language learning, examining
different types of motivation and their influences on
language learning outcomes and behaviors. The key
points discussed can have significant implications for
second language teaching and learning practices, as
well as inspire future research in the field.

The article identified and explored four types of
motivation: intrinsic, extrinsic, integrative, and instru-
mental. Intrinsic motivation arises from internal fac-
tors, while extrinsic motivation is driven by external re-
wards or recognition. Integrative motivation involves a
desire to connect with a target language's culture, and
instrumental motivation stems from practical or utili-
tarian purposes.

The interplay between these types of motivation
was discussed, highlighting that while each type can
contribute to language learning success, their impact
can vary in different contexts and among individuals.
Intrinsic motivation is associated with sustained en-
gagement and enjoyment in the learning process, while
extrinsic motivation can provide initial drive but may

M Second Year Students

Integrative Instrumental

B Third Years Students

not guarantee long-term commitment. Integrative mo-
tivation fosters cultural understanding and connection,
and instrumental motivation is goal-oriented but may
require continuous goal setting to maintain motivation.

The implications for second language teaching
and learning are significant. Educators should strive to
create environments that foster intrinsic motivation by
incorporating engaging and relevant materials, promot-
ing learner autonomy, and providing constructive feed-
back. They can also utilize extrinsic motivators care-
fully to avoid undermining intrinsic motivation. Inte-
grative motivation can be nurtured by integrating
cultural elements into instruction and encouraging au-
thentic interactions. Instrumental motivation can be
supported by highlighting the practical benefits of lan-
guage proficiency.

Future research on motivation in second language
learning should explore the dynamic nature of motiva-
tion and its interactions with other factors such as lan-
guage proficiency, learner identity, and instructional
practices. Longitudinal studies can provide insights
into how motivation evolves over time and its impact
on long-term language learning outcomes. Further-
more, research could investigate the effectiveness of
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various teaching strategies and interventions in enhanc-
ing different types of motivation.

In conclusion, understanding and addressing the
diverse types of motivation in second language learning
can significantly impact learners' engagement, persis-
tence, and success. By employing appropriate strategies
and considering individual learners' motivational orien-
tations, educators can create enriching learning experi-
ences that facilitate the development of language profi-
ciency and cultural competence.
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Abstract

This article presents an in-depth investigation into the lexical-grammatical and stylistic-structural features of
English borrowings in the contemporary French language, with a particular focus on mass media materials. Adopt-
ing both quantitative and qualitative approaches, the study provides a comprehensive analysis of the prevalence,
stylistic use, and sociolinguistic implications of English borrowings in French newspapers, television broadcasts,
radio, and social media platforms. Findings underscore the significant role of English borrowings in shaping the
French lexicon, grammar, and stylistics, as well as their socio-cultural implications, reflecting the global influence
of English and the increasing interconnectedness of our world. The study concludes by highlighting future per-
spectives in the research on language borrowing, suggesting the exploration of evolving patterns of English bor-
rowings, their sociolinguistic implications, and their reception among different groups of French speakers. The
research contributes to the broader discourse on language contact, globalisation, and the impact of mass media on
language change.
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I. Introduction

The French language, like many languages world-
wide, has been significantly influenced by English, par-
ticularly due to the impact of globalization and the dig-
ital revolution. This influence manifests as numerous
borrowings from English, extending beyond mere vo-
cabulary to include grammatical structures and stylistic
elements. This paper aims to analyze the lexical-gram-
matical and stylistic-structural features of English bor-
rowings in the contemporary French language, with a
focus on their usage in mass media materials.

Understanding these linguistic features is not only
significant for advancing our comprehension of the
French language's evolution under English influence
but also provides insights into the broader sociolinguis-
tic phenomena of language contact, global communica-
tion, and cultural exchange. The English language's in-
fluence on French has been a topic of great interest and
controversy within the Francophone world, with some
embracing the trend and others regarding it as a threat
to the French language's purity (Hagege, 2012).

The corpus used for this research comprises vari-
ous contemporary mass media materials, including
newspapers, online publications, and social media
posts. Mass media forms a critical avenue for language
evolution and spread, reflecting and shaping language
use among the populace (Crystal, 2008).

The structure of this study is as follows: First, it
will outline the theoretical background, providing a
context for understanding linguistic borrowings and the
historical trajectory of English's influence on French.
Then, it will delve into the lexical-grammatical features
of English borrowings, followed by the stylistic-struc-
tural aspects. Finally, it will present a case study based
on the analysis of contemporary French mass media.

I1. Theoretical Background

Defining Borrowings in Linguistics: Language
borrowing refers to the adoption of words or phrases
from one language into another. It is a common linguis-
tic phenomenon that occurs when two or more lan-
guages come into contact, and it is largely inevitable in
a globalized world where the exchange of information,
culture, and people across linguistic boundaries is the
norm (Myers-Scotton, 2006).

Borrowings can be seen as an external mechanism
of language change and evolution, reflecting the dy-
namic nature of languages (Thomason & Kaufman,
1988). They can occur at different levels, including lex-
ical (words), phonetic (sounds), grammatical (syntax,
morphology), and semantic (meanings). Borrowings
can also vary in their degree of assimilation into the re-
ceiving language, from direct borrowings that retain
their original form and meaning, to adaptational bor-
rowings that undergo phonological, orthographic,
grammatical, or semantic changes to fit the linguistic
system of the borrowing language (Winford, 2003).

While borrowing often occurs due to a lexical gap
in the borrowing language, it can also take place even
when an equivalent native term exists. The reasons for
this are complex and multifaceted, including sociolin-
guistic factors like prestige and identity, or pragmatic
considerations like brevity and expressivity (Poplack,
Sankoff, & Miller, 1988).

In the context of this paper, we focus on borrow-
ings from English into French, examining their lexical-
grammatical and stylistic-structural features in contem-
porary mass media materials.

The Lexical-Grammatical Nature of Borrow-
ings: Lexical-grammatical borrowing pertains to the in-
corporation of foreign words, idioms, or other lexical
units into another language, along with their grammat-
ical properties. The borrowed lexical items can be
nouns, verbs, adjectives, and even functional words like
prepositions or conjunctions. While they often retain
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their original semantic meaning, these borrowed terms
may undergo certain phonological, orthographic, or
morphological changes to fit the linguistic rules of the
borrowing language (Haspelmath & Tadmor, 2009).

For example, English has lent numerous techno-
logical terms to French, such as "le smartphone" or "le
tweet". These terms retain their original English mean-
ings, but have been adapted to French pronunciation
and orthography rules. They also follow French gram-
mar rules; for instance, they are preceded by the defi-
nite article 'le’, reflecting the gender classification of
French nouns.

The Stylistic-Structural Aspect of Borrowings:
The stylistic-structural aspect of borrowings concerns
the influence of a donor language's syntax, sentence
structure, or stylistic conventions on the recipient lan-
guage. This type of borrowing can affect how sentences
are constructed, leading to shifts in word order, the use
of punctuation, or the establishment of new syntactic
structures (Matras, 2009).

For example, English's influence on French can be
seen in the increasingly common usage of the structure
"Noun + de + Noun", reminiscent of English's "Noun +
Noun" structure, as opposed to the traditional French
"Noun + a + Noun". An example of this could be the
usage of "un jus d'orange" (an orange juice) which mir-
rors English structure, as opposed to a more traditional
French phrase like "une tasse a thé" (a cup of tea).

In mass media materials, such stylistic-structural
borrowings can significantly impact the language's
presentation, contributing to the evolution of its written
and spoken forms.

The Historical Context of English Borrowings
in French Language: English borrowings in the
French language have a long history, dating back to the
Norman conquest of England in the 11th century, when
Anglo-Norman French had a substantial impact on the
English language. In more recent centuries, however,
the linguistic influence has largely reversed, with Eng-
lish having a substantial effect on French (Trudgill,
2010).

This shift largely began in the 20th century, coin-
ciding with the rise of the United States as a global
power and the worldwide spread of English as a lingua
franca. Significant events such as the World Wars, in
which the United States and United Kingdom played
major roles, also contributed to the spread of English.
The trend has only accelerated in the digital age, with
English dominating the internet, technology, and popu-
lar culture - areas that have widespread influence on
language (Crystal, 2003).

The French language has been significantly influ-
enced by these historical trends, incorporating an in-
creasing number of English borrowings. While ini-
tially, this was seen in technical and scientific domains,
English borrowings have permeated into everyday lan-
guage and popular culture. In the mass media, English
borrowings are prevalent, seen in areas such as journal-
ism, advertising, and social media.

It's important to note that this trend has been met
with resistance in some quarters. The Académie Fran-
caise, the official authority on the French language, has

frequently voiced concerns about the influx of angli-
cisms and has sought to promote French equivalents.
Nevertheless, the use of English borrowings continues
to be widespread, reflecting both the global dominance
of English and the dynamic, evolving nature of lan-
guage (Lodge, 1993).

1. The Lexical-Grammatical Features of Eng-
lish Borrowings in Contemporary French**

The Classification of Borrowings: There are sev-
eral categories of lexical borrowings that can be identi-
fied within the scope of English influence on French.
Direct borrowings or loanwords retain their original
spelling but are often pronounced in the French man-
ner. Examples of this include "le weekend," "le ham-
burger,” or "le jogging."

Calques are another form of borrowing where a
foreign expression is translated into the borrowing lan-
guage but retains the original idea or metaphor. An ex-
ample is the English phrase "to take the bull by the
horns,” which has a French calque as "prendre le tau-
reau par les cornes.”

Hybrid compounds combine a French word with
an English word, often in a domain-specific context,
such as "le micro-ordinateur” (microcomputer) or "le
football-club™ (football club).

Adapting English Grammar to French Gram-
mar: English borrowings frequently undergo changes
to align with French grammatical rules. For instance,
English verbs may be given French verb endings. For
example, "to surf" on the internet becomes "surfer."
Similarly, plural forms of English words are often
adapted to French norms. The English word “emails,"”
when borrowed in French, becomes "des emails," not
"des email."”

Semantic Adaptation of English Words in
French: Semantic changes can also occur, where the
borrowed term acquires new meanings or connotations
that it does not possess in English. For instance, "un
dressing" in French has been borrowed from the Eng-
lish "dressing," but in French, it is used to mean a walk-
in wardrobe, a meaning it does not have in English.

Phonological and Orthographic Adaptations:
Finally, phonological and orthographic adaptations are
commonly observed in English borrowings. These in-
clude changes in stress patterns and pronunciations to
fit French phonetic rules. For instance, the word
"budget," pronounced /'badz.it/ in English, is pro-
nounced /bydze/ in French.

These lexical-grammatical adaptations reflect the
dynamic interplay between the global influence of Eng-
lish and the resilience of the French linguistic system.

IV. Stylistic-Structural Features of English
Borrowings

Structural Adaptations of English Borrowings:
Structural adaptations of English borrowings in French
often involve changes in word order, grammar, or punc-
tuation to fit French norms. For example, French has
adopted the English construction of compound nouns
(noun + noun), resulting in combinations such as "un
baby-foot" (foosball) or "un parking" (car park), which
are unusual structures in French but common in Eng-
lish.
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There are also instances of borrowed English
phrases where word order is preserved in the French
context, such as "happy hour", "best-seller", or "week-
end". These borrowed phrases retain their original Eng-
lish structure when used in French.

Grammatical Features of Borrowed Terms:
Many English terms are borrowed into French with
their original grammatical features. For instance, Eng-
lish past participles used as adjectives are used simi-
larly in French. This is evident in expressions like "le
look grunge" or "une attitude zen".

Another English grammatical feature borrowed
into French is the use of "-ing" to form gerunds, as in
"le camping" (camping) or "le footing" (jogging).

Stylistic Functions of English Borrowings: Eng-
lish borrowings in French often perform stylistic func-
tions in the text. They may, for instance, serve to mod-
ernize the language, render it more cosmopolitan, or
make it sound more informal.

This is particularly evident in the language of ad-
vertising and the media, where English terms are used
for their perceived modernity and global appeal. For ex-
ample, the use of anglicisms such as "fast-food",
"smartphone”, or "lifestyle™ can make the text appear
contemporary and international.

Similarly, in the realms of fashion, technology,
and music, the use of English terms adds a sense of
prestige and novelty. In these domains, English is often
associated with innovation, creativity, and global
trends. For example, in the French music industry,
terms such as "le hit", "le clip”, or "le DJ" are com-
monly used.

In conclusion, the stylistic-structural features of
English borrowings in French are a testimony to the
profound impact of English on French language and
culture, reshaping its lexicon, grammar, and stylistic
norms.

V. English Borrowings in Contemporary
French Based on Mass Media Materials

The Prevalence of English Borrowings in
French Mass Media: The French mass media is a sig-
nificant arena where English borrowings are prevalent.
Newspapers, television, radio broadcasts, and online
platforms provide a rich source of materials demon-
strating the extensive use of English borrowings. A re-
view of these materials reveals that English terms are
often used to report on international news, describe
contemporary trends, and discuss topics related to tech-
nology, culture, business, and lifestyle.

For example, words like "le smartphone,” "le
selfie," "le streaming," and "le hashtag" are frequently
used in French media, reflecting the influence of digital
technology and social media. Similarly, English words
and phrases related to popular culture, such as "le rock
'n'roll," "le jazz," "le best-seller," and "le blockbuster,"
have become commonplace.

The Stylistic Use of English Borrowings in
French Mass Media: The stylistic use of English bor-
rowings in French mass media can often be seen in
headlines, advertisements, and social media posts,
where they serve to attract attention, evoke certain con-
notations, and add a touch of modernity and cosmopol-
itanism.

For instance, advertising campaigns often employ
English terms and phrases for their perceived novelty
and international appeal. Slogans like "Because you're
worth it" by L'Oréal or "Think different" by Apple, alt-
hough created for English-speaking audiences, are used
globally without translation, including in France.

Headlines, too, frequently incorporate English
borrowings to encapsulate complex ideas succinctly or
to create catchy phrases. Examples can range from
phrases like "Brexit: le deal or no deal" in a political
context to "Le binge-watching: le nouveau hobby des
jeunes" in a cultural context.

The Role of English Borrowings in French So-
cial Media Discourse: Social media has also played a
significant role in promoting the use of English borrow-
ings. Given its real-time, informal, and interactive na-
ture, social media platforms like Twitter, Instagram,
and Facebook have facilitated the rapid dissemination
and adoption of English borrowings.

Phrases such as "liking a post,” "sharing a meme,"
or "following a thread” have entered the French lan-
guage through such platforms. The use of hashtags, a
prominent feature of social media discourse, has also
contributed to the proliferation of English expressions.
For instance, popular English hashtags like "#MeToo0"
and "#BlackLivesMatter" are used in the French con-
text without translation.

In summary, the French mass media — encompass-
ing traditional and digital platforms — presents a rich
landscape of English borrowings, reflecting their sig-
nificant impact on the contemporary French language.

V1. Analysis and Evaluation of the English Bor-
rowings

Quantitative Analysis of English Borrowings in
French Mass Media: A quantitative analysis of Eng-
lish borrowings in French mass media reveals their ex-
tensive usage. A cursory review of French newspapers,
websites, television and radio broadcasts indicates that
English loanwords and phrases occur frequently across
various domains. For instance, in technology-related
articles, English terms such as "internet”, "digital",
"online", and "software" are prevalent. Similarly, in
lifestyle and entertainment sections, words like "cool",
"fashion", "jazz", and "rock™ are commonly used.

It is also noticeable that English borrowings in
French mass media often occur in specific contexts or
genres. For instance, English terms are frequently used
in headlines, captions, and advertisements, where they
serve to attract attention and create a modern, interna-
tional image.

Qualitative Evaluation of English Borrowings
in French Mass Media: A qualitative evaluation of
English borrowings provides insights into their stylistic
and semantic nuances. English borrowings often add a
layer of meaning that goes beyond their literal transla-
tion. They can evoke certain connotations, express mo-
dernity, or signal group membership or solidarity. For
example, using an English term like "cool" in a French
text may convey a sense of youthfulness, informality,
or cultural savviness.

Furthermore, English borrowings often fill lexical
gaps in French, introducing new concepts or denoting
phenomena for which there are no existing French
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equivalents. This is particularly evident in the realms of
technology and popular culture, where new inventions
or trends often emerge in English-speaking contexts.

Sociolinguistic Implications of English Borrow-
ings: The extensive use of English borrowings in
French mass media has sociolinguistic implications. On
one hand, it reflects the global influence of English and
the increasing interconnectedness of our world. On the
other hand, it raises concerns about language purity and
cultural identity, as reflected in the efforts of institu-
tions like the Académie Frangaise to promote the use of
French equivalents over English borrowings.

In conclusion, the analysis and evaluation of Eng-
lish borrowings in contemporary French based on mass
media materials reveal their significant role in shaping
the French lexicon, grammar, and stylistics, as well as
their broader social and cultural implications.

VII. Conclusion and Future Perspectives

Summary of Findings: The analysis of English
borrowings in contemporary French, particularly in
mass media materials, highlights their pervasive pres-
ence and significant influence on the French language.
English borrowings in French perform various func-
tions, such as filling lexical gaps, introducing new con-
cepts, and enriching the stylistic possibilities of the lan-
guage.

English borrowings often carry certain connota-
tions and serve as markers of modernity, international-
ism, or group identity. Moreover, they can influence
French grammar and sentence structure, introducing
new patterns and structures.

Implications: The extensive use of English bor-
rowings in French has various implications. On a lin-
guistic level, it attests to the dynamism and flexibility
of the French language, its ability to adapt and evolve
in response to societal changes, and the profound influ-
ence of English as a global language.

On a socio-cultural level, it reflects the increasing
interconnectedness of our world and the global influ-
ence of Anglophone cultures, particularly American
culture. At the same time, it raises questions about lan-
guage purity and cultural identity, as reflected in the
ongoing debates and efforts to regulate the use of Eng-
lish borrowings in French.

Future Perspectives: Looking forward, it is an-
ticipated that the influence of English on French will
continue, given the ongoing trends of globalization,
digitalization, and cultural exchange. The future re-
search should focus on exploring the evolving patterns
of English borrowings in French, their sociolinguistic
implications, and their reception among different
groups of French speakers.

Furthermore, as digital communication and social
media continue to shape our language practices, it
would be worthwhile to investigate how these plat-
forms facilitate the spread of English borrowings and
shape their use in French. Another promising avenue
for future research is the comparative study of English
borrowings in French and other languages, which could
provide broader insights into the global influence of
English.
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ABTOp JaHHOM CTaThbU — MPENOJABATENb aHTIUM-
CKOT'O sI3bIKa M PYCCKOI'O sI3blKa KaKk MHOCTPaHHOIO,
MUCHMEHHBIN NIEPEBOTYHK HAYYHBIX CTAaTei B 00IaCTH
CEeJbCKOTO XO35MCTBA C PYCCKOrO sI3blKa Ha aHIJIMN-
CKHUH A3BIK C OIIBITOM PaboThl HEeMHOTHM MeHee 30 yeT.
Bonbias yacts TpyaoBoro craxa csasaHa ¢ bamkup-
CKUM TOCYJapCTBEHHBIM arpapHbIM YHHUBEPCHTETOM
(bamkupckmit  I'AY). IlocnenHaue HECKOIBKO JIET
HayYHO-TIEarOrHyecKasl AEATEIbHOCTh OCYIECTBIIS-
eTcst M B Xy TyHOyHPCKOM YHHUBEPCUTETE aBTOHOMHOTO
okpyra BayTtpennss Mounronus Kuraiickoit Hapoanoit
PecnyOimmkn.

B anpene-mapre 2023 rona aBTop cTajl yYaCTHH-
KOM OOJIBIIIOTO POCCHICKOTO MPOeKTa — OW3HEec-aKce-
neparopa Lady007, opranuzoBanHoro OOriepoccuii-
CKOHM OOIIeCTBeHHOH oprann3anuen «KeHIuHbl O0u3-
Hecay. IlpencrtaBnseTcd BaXHBIM OTMETHTH, HYTO
npe3ueHT opranuzanuu T.A. 'BuiaBa BEICOKO IIEHUT
KEHIIUH B OW3Hece, KOTOphIe, M0 €€ CHpaBeJIMBOMY
MHEHHIO, «HE TOJBKO YCTIEUIHBI B CBOEM JeJie, HO eIle
1 TOTOBBI OpaTh Ha ce0s COIMAIBHYIO OTBETCTBEH-
HOCTb, MBICIIUTh MaclITAaOHO M NPU 3TOM He 3a0bIBaTh
BeCTH J0M U cembio» [1]. busnec-akceneparop npen-
Ha3HaueH AN XKEeHIIUH-TIPeATPUHUMATENeH U3 pa3HbIX
cdep MeATENBHOCTH, YTOOBI COAEHCTBOBATH NPOIBHU-
JKEHUIO UX OM3HEcCa U CINIOYEHUIO B €IMHOE ITpodeccH-
OHAJIHOE COOO0IIECTBO.

Llens naHHOM pabOTHI BUANTCS B TOM, YTOOBI MO-
Ka3aTh, Kak 3PPeKTHBHOE 00yUeHHE CTIOCOOCTBYET I1e-
pPEOLEHKE LIEHHOCTEH, JTUYHOCTHOMY POCTY M Kaue-
CTBEHHBIM M3MEHEHMSAM B XHM3HM oOydaemoro. CyOsn-
eKTOM aHajW3a BBICTYNAeT COOCTBEHHO aBTOp,
HpeMETOM PACCMOTPEHUS — €r0 3HAHUS U IPEACTaB-
JICHHS OTHOCHUTEIIBHO NMPePUHUMATEIbCKOHN AeATEeNb-
HOCTH.

Byay4n THOHYHBIM NPEICTaBUTENEM IMOKOJICHUS
X [4], aBTOp BCceraa MHOTO paboTal U IMPOJOIIKAET 3TO
nenaTh. Takas yCTaHOBKA 3aJI0’KEHA B CAMOM MEHTAJIH-
TeTe. baarococrosiHue 4yenoBeka 3aBUCHT OT HETO ca-
Moro. [losydeHHble 3HaHUS W HAaBBIKM JIOJDKHBI OBITH
MaKCHUMaIlbHO PEalN30BaHbl, YTO IPEACTABISETCS BO3-
MOJKHBIM C JOTIOJIHUTEJIFHON paboToil B KauecTBe pe-
METUTOpA U epeBoaA4YHKa. IIpu 5TOM JEHBIH HE BBICTY-
Mar0T CaMOLENbI0, a CIyXaT JHIIb elé OJHIM HCTOY-
HUKOM JIOXOAa U YJOBJETBOPEHHUS TEKyIIHX
MaTepHaAIbHBIX MOTPEOHOCTEH.

Jlpyras 1leHHOCTHasi yCTaHOBKA IpeACTaBUTEICH
MOKOJIEHNS X — IPUHOCUTH MOJIB3y OOIIECTBY — HANLIA
CBOE BBIpOKEHHUE B Pa3HBIX BUIaX OOIIECTBEHHOU Jes-
TENILHOCTH aHAJTM3UpyeMoro cyobekTa. Bo Bpemst 00y-
YEeHUsI ChIHA B IIKOJIC aBTOP ObLII aKTHBHBIM y4YacTHH-
KOM POJUTEIBCKOI0 KOMHUTETA KJlacca U IKOJBL. B o1-
JENbHBIA TEepHoj MpenojaBaHUe B YHUBEPCUTETE
COBMEIIAJIOCHh C PabOTOH B KAUeCTBE 3aMECTUTEIS Jie-
KaHa 10 BOCIHTATEJILHON paboTte. DTO OBUT XOpOmmit
OIIBIT, KOTOPBIH IIOMOT IIPEOAOIETh PA3PhIB, UMEIOLIUI
MECTO MEX/y IPeACTaBUTEISIMH Pa3HBIX MTOKOJIEHHUH, K
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KOTOPBIM OTHOCHTCS aBTOP M €r0 YYEHHKH, U JIydIle
MOHSTH YOCXKIECHHS ¥ ICHHOCTH TOCIIEIHHX.

Belen3nokeHHOe MO3BOJSET TOBOPUTH O TOM,
4TO CyOBEKT HACTOSIIIETr0 UCCIIEAOBAHUS IIPENICTABISAET
co0oit Kkiaccuueckoro paboTHHKa cepbsl 0Opa3zoBa-
HUSL, KOTOPBINA COBMEIIAeT paboTy 1Mo HaiiMy ¢ paboToit
Ha ce0s1. [Ipy 3TOM peneTuTOpCTBO U MUCEMEHHBIE TIe-
PEBOJBI HAYYHBIX TEKCTOB C PYCCKOTO fA3bIKA Ha aH-
TIIMACKUH A3BIK, Oymydu MEpBBIM M POOKHUM IIaroM B
Ou3Hece, HOCIT SMHM30ANYECKUH XapakTep, a OCHOB-
HBIM KaHAJIOM IPUBJICYEHHUS KIHEHTOB CIYXHT pe-
KJIaMma 13 YCT B yCTa.

Cremyroumm maroM B cepy npeInpuHIMAaTeNb-
CTBa cTaso ocHoBaHue B 2013 rogy mManoro HHHOBaLU-
OHHoro npeanpuatus npu bamkupckom I'AY, yupenu-
TEJISIMH KOTOPOTO BBICTYIHJIM JJAaHHBIH YHUBEPCUTET U
aBTOP HACTOSIIIEH CTaThU. DTO OBUIO OOILIECTBO € Orpa-
HUUYEHHON OTBETCTBEHHOCTBIO «SI3bIKOBasg MacTep-
ckas». KiroueBast AedTeNbHOCTh OpraHU3alluu 3aKII0-
yajach B HAyYHbIX HCCIICOBAHUIX, HAIIPABJICHHBIX Ha
MPaKTHIECKOEe INPUMEHEHHE pPE3YJIbTaTOB HAYIHBIX
u3bickaHui. OOHOM W3 TJaBHBIX CTaTedl pacxonoB
ObUTH 3aTpaThl Ha IPOBEACHHE HAyYHO-HCCIIEN0BA-
TENBCKUX paboT. OCHOBHOM JOXO[ MOCTyHall OT S3bI-
KOBBIX KYpPCOB M NHCHMEHHBIX II€PEBOJOB HAYYHBIX
crareid. Tak mpexHss pabota Ha cebs nmpuodpena cra-
TyC OQHIHATEHON TPEANPHHUMATEIBCKON ACATEIILHO-
cru. Kommanust pabortana B paMKax YHHBEpPCUTETa M
MoKpbIBaia nmorpedHocty bamkupckoro 'AY B yeiy-
rax IepeBoAa U SI3BIKOBOM IOITOTOBKE CTYJICHTOB U
npodeccopcko-NpernoiaBaTeIbCKOro COCTaBa K CTaXH-
POBKaM M HPOU3BOJCTBEHHOM IMPAKTHKE 32 PyOeKOM.
KnueHTsl M3BHE NPOJOIDKAIM HMPUXOIUTH MO KaHAILY
«capacdaHHOE pasuoy.

B 2022 rony B cuiry oIpeesieHHBIX 00CTOSITENb-
ctB bamkupckuit 'AY Bblen U3 cocraBa yupeaure-
Jiei 001IecTBa, OCTaBIsIs 32 CO00# craryc mapTHEpa.
ABTOp CTaThU CTaJl €AMHCTBEHHBIM BIIaJIebLIEM Opra-
Hu3auuKu. Ha ToT MOMEHT 3T0 yke ObUI YelloBeK, KOTO-
PBIif XOPOIIIO TOHKUMAJ TPeUMyIIecTBa paboThl Ha cels
W He Xenaa BCE CBOE BpeMsl OTBOJUTH paboTe Mo
HaiiMy. OT0 OBUIO BpeMs MOMCKAa HOBBIX CMBICIOB U
BO3MO)KHOCTEH, HOBBIX TOUYEK pocTa. JlesTenbHOCTH
KOMITaHWH TPaKTHYECKH MPUOCTAaHOBWIACH. BO3HHK
npaBoMepHbIi Bonpoc: «Kak moctynuth ¢ «SI3b1K0BOM
MacTEPCKON» 7>

U, nakonen, B Hayase 2023 roaa aBTOp OCO3HAET
OCTPYIO MOTPEOHOCTH B COXPAHEHNH U Pa3BUTHH 0011Ie-
CTBa, YTO MPEJCTABISIOCH BOSMOXKHBIM IIPH TIOJTyUe-
HUHM HEeKHMX 0a30BBIX 3HAHMH O BeJeHHWU OW3Heca. 3a-
npoc B VIHTepHETE M0 1aHHO# npobieme nan O0obInoe

KOJIMYECTBO PE3yIbTaTOB. BHIMaHWE NpHBIEKanmn Te
TIPEATI0KEHHS, KOTOPbIE IITH OT JIFOJAEH, MpencTaBis-
omux 6uszHec-coobecTBo B bamkoprocrane.

CyOBbeKT Halero aHaim3a nocemaeT nepBbiii 6ec-
IJIATHBIM MacTep-Kjiace A IpelpuHumarencii. Me-
pOTpHATHE XOPOLIO NPOIYMaHO U OPTaHU30BAHO, CIIH-
Kepbl MOBECTBYIOT O (PyHJAMEHTax YCIEHIHOro OM3-
Heca W TIOJABOIST MNPHUCYTCTBYIOIIMX K MBICIH O
HE00X0IUMOCTH TpoxoxkaeHus oOydenus. [Ipemmara-
IOTCSI MHTEHCHBHBIE OQUIAifH 3aHATHA C IOTy4EeHHEM
JUIUIOMa TOCYIapCTBEHHOTO 00pasiia. MBICIEHHO aB-
TOp OpoHHpYeT cBOE MecTo Ha Kypcax. Ho cmymator
CTOMMOCTh OOyYEHHS W HEYBEPEHHOCTh B COOCTBEH-
HBIX CIIOCOOHOCTSIX OCBOWTH MPOrpamMMy 3a KOPOTKHH
CPOK.

Kaxk pesynbraT, aBTOp CHOBa CHJAUT IEpes dKpa-
HOM KOMIIBIOTEpA B MOUCKE MOJE3HOT0 pecypca, CIo-
COOHOTO M3MEHHTH CUTYalUIo ¢ OU3HECOM B JIyUIIYIO
CTOpoHY. VICKYCCTBEHHBIH WHTEIJIEKT, OCBEIOMJICH-
HBIH B 3aIIpOCe, OTIPABISET B JICHTY HOBOCTEH HH(OP-
MaIuio 0 9-M roToke OU3HeC-aKceIepaTopa, MPOBOIH-
MOM JUIsl JKCHIIMH-TIpeAnpuHUMareneil PecryOmuku
Bamkoprocran. Penienne 06 yuactun B HEM IpHHNMA-
eTcs cpa3y, TaK Kak €CTh J[Ba YCJIOBHS, KOTOPbIE OTBe-
YaloT MOTPeOHOCTAM: 1) 3aHATHS MPOXOJAT B OHJIAWH
(dopmare, cieaoBaTelibHO, MOKHO MPOXOJHUTH 00y4e-
HHe Oe3 yuiepOa CIIOKUBIIEMYCS MOPSIKY BelieH, 2)
3aHATHUA 6CCHHaTHLI, 4YTO HEC O6peMeHHeT JOITIOJTHU-
TeNbHBIMU pacxogaMu. OCyIIECTBISAIOTCS HEOOXOu-
Mble (POpManbHOCTH: PErucTpauysi, 3arojHEHHE aH-
KETHI YJaCTHHUIIBI TPOeKTa. 11 aBTOp y’ke B mporpaMme
[2].

Y>ke Ha IepPBOM 3aHATHH CTAHOBHUTCSI OYEBUIHON
MIpaKTHYEeCKas HAIpPaBICHHOCTh MpoeKTa. Bcs mpo-
rpaMMa XOpOIIO MPOIyMaHa, KaXJ0€ 3aHATHE SBIA-
eTcsl JIOTHYECKUM TIPOIOJDKEHHEM TPEABIIYIIEro |
HeceT B cebe HoBoe U nojie3Hoe. Kax bt pa3 yuacTHu-
[[aM IPOEKTa MpeJIaraeTcsl pemaTh KOHKpPETHBIE 3a-
JIaYu [0 HACTPOMKE, ONTHMHU3AIIUH U YIIPABICHHIO OU3-
HEC-TIPOLIECCAMH B UX NPEANPUATHUSAX.

ABTOp cTaThb¥ BXOJIUT B HOBOE HH(OPMAIIMOHHOE
noJje, B KOTOPOM paHee HEe3HaKOMBIE M TPYAHOJIOCTH-
KHUMBIE TIOHATHS M3 OOJAaCTH NpeNpHHIMATEIbCTBA
CTaHOBSITCS OYEBHIHBIMH M TOHATHBIMH. VM mepBoe,
YTO TPHUXOIWUTCS OCMBICIMBATH MU CTPOUTH - KOJIECO
KOMITETEHIIMI TpeIIPUHAMATEIS, IPEICTAaBICHHOE Ha
pucyHke 1. 310 ObLI cepbE3HBIA BRI30B. CI0KHUBIITHECS
B CO3HAHMU TNPEJCTaBICHUS O ce0e KaK KBATU(PHUIIUPO-
BaHHOM IIperoaBaTesie 1 IepeBOJUMKe U B pa3pes
CO 3HAHUAMU U YMECHHUAMU Y€JIOBCKaA, KOTOpLIﬁ 3aHUMa-
etcst Ouznecom [3].
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OpueHTauMA Ha KAMeHTa

SKOHOMMYECKan
3aMHTepecoBaHHOCTb

dopMynmpoBaHue uaeil B
NPOEKTHI U UX peanmsauua
Crparernyecko
mni1aHMboBaHUe

duHaHcamu

Pucynox 1. Koneco komnemenyuii npeonpunumamens ena3amu asmopa

PucyHok 1 neMoHCcTpUpyeT K0JIeCO KOMIETEHLIMH,
cocrosimee u3 11 kKpuTepues, MpeacTaBisieMble aBTO-
POM Kak HanboJee BayKHbIC Ha JJAHHOM JTalle pa3BUTHS
€ro 3HaHWH U YMEHHH B cepe MpeInpuHIMATEITbCKOM
nesrenpHOCTH. KoMmmereHmun oneHeHsl o 10-0amis-
HOM mKkase. bonpmKMHCTBO MOKa3aTened HaXOAUTCs Ha
HavyallbHOM JTalle ¥ CUTHAIN3UPYET O HE0OX0IUMOCTH
COBEpPILEHCTBOBAHUS U PA3BUTHSL.

BaxxHO OTMeTHTH, YTO ydacTue B OU3Hec-aKcele-
patope yke coaeHCTBOBANIO KaueCTBEHHOMY POCTY aB-
TOpa: MocTpoeHa Ou3Hec- U (PMHAHCOBAsI MOJICNH MIPE/I-
HPUATHSA, TPOJAYMaHa CTPATeTnsl Pa3sBUTHS HA TEKYIIIHI
u 2024 roapl, pa3padbaTeiBaeTcs BeOcalT U coolmecTra
B COLMAITIBHBIX CETSX C LENIbIO HaJaKMBAHMsI HOBBIX Ka-
HAaJIOB MPUBJICUYEHUS KIMEHTOB, IPOTYyMbIBAIOTCS YHHU-
KaJIbHBIE TOPTOBBIE npeioxkenus. [Ipoext nokazai ka-
YECTBEHHBIE C/IBUTH B JICSATENBHOCTH M JIPYTUX JKEH-
IIMH-TIpEAIIPUHUMATETCH, TPUHIBIINX B HEM y4yacTue.
BeccniopHo, B 3TOM OoJbIas 3aciayra KOMaHJIBI acco-
panuu «OKeHmuHbl Ou3Heca» U BbicoKas 3()(GeKTrB-
HOCTh IIPOrpaMMBbI OHM3HEC-aKceIepaTopa.
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AHHOTAIHSA

JI71s McTIONb30BaHMSI SHEPTUH OT BO30OHOBIISIEMBIX ICTOYHUKOB SHEPTHH HEOOX0IMMa cUcTeMa Ipeodpazo-
BaHMs SHEPTUH, B KOTOPO uneepmop ucmounuxa nanpsisxcenusi (MMNH) 0ObIYHO sIBISETCS TOCICAHAM 3TATIOM /IS
noJa4uu SHEpPrun B CCTh. OKOHOMHYHBEIM pCHICHUCM ABJISCTCA I[O6aBJ'IeHI/Ie (I)YHK].[I/II/I KOHAUIIMOHHUPOBAHU Ka4e-
CTBA 3JEKTPOIHEPTHU K MOAKII0UeHHOMY K ceTi MMH B HU3K0BONMBTHOM pacnpenenureabHol cucreMe. B nannoit
pabote paccmarpuBarotcs ABa MHorodyHKoHansHeIX UWH, a nmerrno MUH ¢ nrayktuBHO# cBsa3pio u MWH ¢
€MKOCTHOH CBA3bIO, KOTOPBIC Ha3BaHbl B COOTBETCTBUU C COIIPOTUBIICHUC OCHOBHOM YacTOTHI MX BETBH CBS3U.
CpaBHI/IBaIOTCﬂ pa60q1/Ie HAIIPpsOKCHUA IBYX NHMH IIpu UX OAHOBPEMCHHOM HCHOJIb30BAaHUU JII HHTETrpalilui BO3-
OOHOBJIIEMBIX MCTOYHHUKOB OHEPIrur U KOHAWIOHUOHUPOBAHUA KAa4Y€CTBA DJICKTPOIHCPIHUHU. PaGouee Haps’)KEHUE
NHWH c eMKOCTHOM CBSI3bI0 MOXKET OBITh YCTAHOBJICHO HAMHOTO HIKe, YeM Y MMH ¢ HHAYKTUBHOH CBSI3bIO, KOTJa
pCaKThUBHAsA MOIIMHOCTH HCIOJIB3YCTCA JIJId KOMIEHCAIUU WHAYKTUBHBIX HArpy3ok. HOCKOJ’ILKy 6OJ'II;H_Ia$[ 4acCThb
Harpy30K B pacIpeleUTeIbHON cucTeMe sBseTcss MHAYKTUBHOM, IH ¢ eMKOCTHOM CBSI3bI0 U3y4daeTcs Jajiee.
B nmanHo# paboTe npenioskeHbl KOHCTPYKIUS U METOA ynpaBiieHHs MHorodyHkroHaasHoro MMH ¢ eMxocTHOIA
CBA3bI0. Pe3ynbTaThl MOJICIMPOBAHUS U SKCIIEPUMEHTOB MOKA3BIBAIOT €T0 A (PEKTUBHOCTb.

Abstract

In order to utilize the energy from the renewable energy sources, power conversion system is necessary, in
which the voltage source inverter (VSI) is usually the last stage for injecting power to the grid. It is an economical
solution to add the function of power quality conditioning to the grid-connected VSI in the low-voltage distribution
system. Two multifunctional VSlIs are studied in this paper, that is, inductive-coupling VSI and capacitive-cou-
pling VSI, which are named after the fundamental frequency impedance of their coupling branch. The operation
voltages of the two VSIs are compared when they are used for renewable energy integration and power quality
conditioning simultaneously. The operation voltage of the capacitive-coupling VSI can be set much lower than
that of the inductive-coupling MITH when reactive power is for compensating inductive loads. Since a large portion
of the loads in the distribution system are inductive, the capacitive-coupling VSI is further studied. The design and
control method of the multifunctional capacitive-coupling VSI are proposed in this paper. Simulation and experi-
mental results are provided to show its validity.

KaroueBbie cj1oBa: Bo300HOBIIsSIEMBIE UCTOYHHUKN OHEPIruu; Ka4CeCTBO IJICKTPOIHEPIrUHr; aKKYMYJIATOP; CU-
CTeMa YIIpaBJICHUA; MHBEPTOP UCTOYHUKA HAIPSIKCHUS.

Keywords: Renewable energy sources; power quality; battery; control system; voltage source inverter.
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1. Beenenue

MuKpoceTH HOSBISIOTCSA KaK CIEACTBHE OBICTPO
pacTylux CHUCTEM pacIpeAeiIeHHONW IeHepaluu dHep-
THH M CHCTEM XpaHEeHHWsi SHepruu. Bo3oOHOBIsieMble
UCTOYHMKH SHepruu (B13) 6butH mMpoKo HHTErpupo-
BaHbl B KOMMYHaJIbHBIE CETH, YTOOBI CIeIaTh MPOU3-
BOJICTBO 3JIEKTPO3HEPTHH Oosiee SKOJIOTHYHBIM. B Tu-
MIMYHBIX JKWIBIX JIOMaX MHTETPUPOBaHHBIE BO30OHOB-
JsIEMbIE MCTOYHHMKH 3HEPIUH CHIDKAIOT MOTpeOsieHHne
3JIEKTPOIHEPTUU U3 CETH. Il TOCTUKEHUS 3TOM LENN
MOJKIIOYEHHBIN K CETH MHBEPTOP MCTOYHHUKA Hamps-
skerns (MH) urpaeT BaxkHYIO POJIb B KA9ECTBE HHTEP-
(hetica CHITOBOH JCKTPOHUKH IS TIEPEIaddl SHEPTHH.

IlepBonauansno MMH nns uarerpanuu BUO ne-
penaBan B ceTh TONBKO aKTUBHYIO MOLTHOCTb. OHAKO
OOJIPIIMHCTBO HArpy30K HOTPEOJISIOT PEaKTUBHYIO
MOIIHOCTh BMECTE C aKTHBHOHW. Y4uThIBas OoJjblIOe
KOJINYECTBO CHUJIOBBIX JJEKTPOHHBIX HAIPy30K, TAKUX
KaK NPHUBOBI, C PEryJIUpyeMOoil CKOPOCTBIO U TUOTHO-
MOCTOBBIE BBIIPSIMUTEIHN, TAPMOHUKHU TAKKE JOJIKHBI
OBITh KOMIIEHCHPOBaHBI B HHU3KOBOJBTHOH pacIpese-
muTenbHO cucrteMe. Ecnu 3a cuer BUD cHuxkaercs
TOJBKO ITOTPEOJICHHE aKTUBHOH MOIHOCTH, Ka4eCTBO
SIEKTPOIHEPTUU B PACIPENEIUTENLHON CHCTEME MO-
JKET yXyIIMIATHCS, 0COOEHHO K03 (QUIIMEHT MOIITHOCTH
1 0o01Iue rapMOHUUYecKre HcKaxkeHus. OIHUM U3 pe-
HICHUI ABJSETCSA YCTAaHOBKA HE3aBUCHMOTO KOHIUIIHO-
Hepa KauecTBa 3JIEKTPOIHEPIHH, TAKOTO KaK aKTHBHBIIH
¢unbTp MomHOCTH. boniee SKOHOMUYHBIM pElICHHEM
SBJSIETCS ~M3yYCHHE BCIIOMOTATEIBbHBIX  (PYHKIMH
HNUH. IlomMuMo mnepenadd akTUBHOM MOIIHOCTH OT
BUD B cetp, MNH cniocobeH 0HOBpEeMEHHO KOMIICH-
CHpOBAaTh PEAKTHBHYIO MOIIHOCTh M TapMOHHMKH. B
cilyyae HOYHOTO TPHMEHEHUsS (OTOIIEKTPUUCCKUX
COJIHEUHBIX (DepM B Ka4ecTBE KOMIICHCATOpa PEaKTUB-
HOW MOIIHOCTH, K03 urment ncnoip3opanus NMH
3HAYUTEIHHO YBEININBACTCS.

HNHWH 00b14HO MOAKITIOYAETCS K CETH 4Yepe3 HH-
nykrop min LCL-dunetp. B nanHoi#t pabore on 060-
3Hauaercss kak MWMH ¢ uHOykTMBHOW CBsA3blO. be3
TpaHchopMaTopa CBSA3M HANPsSOHKEHHE IOCTOSHHOTO
Toka UMH ¢ MHIyKTUBHOI CBSI3bI0 BCEr/A BBILIE, UEM
MIMKOBOE HAIPSDKEHHE CETH, YTOOBI IepeiaBaTh MOII-
HOCTh M KOMIIEHCUPOBAaTb TapMOHUKHU. Bbicokoe
HaINpsKEHUE MOCTOSHHOIO TOKAa YBEIMYHMBAET MEPBO-
HaydalbHYI0 CTOUMOCTh HHBepTOpa. OHO TaKke NPHUBO-
JUT K OOJIBIIUM IOTEPSIM Ha IEPEKIIOUCHNE U BBICO-
KHM ITyJIbCalUsIM TOKA.

Hpyras rpynna MWMH, nogkintoyaeMsIX K CETH, KO-
Topas HasbiBaeTcsa MMH ¢ eMKOCTHOM CBA3bIO, UCTIOJb-
3yeTcsl B KauecTBe KOHACHCATOPOB KauecTBa JIEKTPO-

OHEPIUHU, B OCHOBHOM JIJI1 KOMIICHCAITUU peaKTHBHOﬁ
1

1
Xc=_=ch_w_cc=XLc+XCc 1

wC

MOIIIHOCTH M TapMOHUK. OH IMOAKITIOYAeTCs K CETH de-
pe3 KOHAEHCATOp, COSAMHEHHBIN MOCIEN0BATEILHO C
HMHAYKTOPOM, U MOJIHOE CONPOTHUBIIEHHE OCHOBHOM Ya-
CTOTBI BETBU CBA3U SIBIIsI€TCS eMKOCTHBIM. Hampsike-
HUE Ha JUHUM noctosHHoro Toka MWUH ¢ emkoctHOMI
CBSI3bIO MOXKET OBITh YCTAHOBJIEHO HAMHOT'O HIKE, YEM
MUKOBOE HAIPSDKEHHUE CETH, He BN Ha €ro IPOU3BO-
JUTEIBHOCTh MpPU KOHAWUIMOHHUPOBAHMU KadyecTBa
ANIEeKTpOodHEepruu. B mamHo#l pabote, myTem mobaBie-
HUS BO3MOXXHOCTH AKTHUBHOW I€penaud SHEpPruu K
WNHH c eMKOCTHOI CBsI3pI0, OH OBIT pa3paboTaH Kak
MHorodyHKIHOHaNsHEIH MWH nmist wHTErpanum Bo3-
O0OHOBJISIEMBIX HCTOYHUKOB SHEPTHH U KOHAUIIHOHUPO-
BaHMs KadyecTBa 3JIeKTpodHepruu. Pabouee Hampsike-
nue sroro MMH ocraercst HU3kuM Jaxke pu qo0aBIe-
HUM HOBBIX (DYHKLMI, TaK 4TO SHEPrusi, 3allaceHHast B
LIMHE IOCTOSHHOIO TOKa, IIepBOHAYaIbHAsA CTOUMOCTh
CHCTEMBl M TOTEpU Ha MEPEKII0YEHUE 3HAUUTENBHO
CHIDKAIOTCS.

B pasmene 2 mpoBoAuTCsS CpaBHEHHE JIBYX MHO-
ro¢yakmuonansHeIx UH. HccnenyoTcs BOZMOXKHO-
CTH YIPaBJIEHUS IOTOKOM MOILHOCTH HA OCHOBHOM 4a-
CTOTE Y BO3MO>KHOCTH OJIaBJICHUS rapMOHUK. [lanee B
paszene 3 paccmatpuBaercsa MMH ¢ emkocTHOH cBs-
3b10, B KOTOPOM IPEICTABIECHbI KOHCTPYKIIHSI CUCTEMBI
U MEeTOJI yrpaBiieHus. B pa3znene 4 npuBeneHs! pe3yiib-
TaThl MOJAEIMPOBAHUS, BKIIOYAs CPaBHCHHE MEXKIY
nBymsi MHorodyakuuonanbueiMu UH. Co3snan ake-
nepuMeHTanbubli nporotun MMH ¢ eMKOCTHOH CBs-
3b10 HEOOJIBIIION MOIITHOCTH, U B pasfieiie 5 MpuBeACHbBI
SKCIIEPUMEHTAIIbHBIE TOATBEPIKICHUS.

2. CpaBHeHHEe MHOTO()YHKINOHAIBHBIX HHBEPTO-
POB UCTOYHMKA HAMPSKEHUS

2.1. Bo3MOXHOCTH yIpaBJIeHUs] IOTOKOM MOIIHO-
CTH Ha OCHOBHOH 4acToTe

B sTOM pasnene cHavyana aHaIM3HPYETCS CIIOCO0-
HocTh JByX MUH ympaBnsTe NOTOKOM MOLIHOCTU Ha
OCHOBHOH 4actoTte. KoH(urypaius cucteMsl U3 IBYX
TIOJIKITIOYEHHBIX K ceT VSI anms mHTerpanuu Bo300-
HOBJISIEMBIX UCTOYHUKOB SHEPrHM M oOecrieueHus Ka-
YyecTBa JIEKTPOIHEPTUHU MMoka3aHa Ha puc. 1. Ha pu-
cyake 1(a) MMH coenuHeH ¢ Toukod oOIel CBS3U
(PCC) gepe3 urAyKTOp, 2 Ha pucyHKe 1(b) OH coenu-
HeH ¢ PCC yepe3 LC-BerBb. COOTBETCTBYIOIINE SKBU-
BaJICHTHBIE CXEMbl OCHOBHOM YacCTOTHI 3TUX JIBYX CH-
CTeM TpuBeAcHH B Tabmmme 1. B skBUBaieHTHOM
cxeme LC-BerBb B VSI ¢ eMKOCTHOM CBA3BIO 3aMEHS-
€TCsl KOHJIEHCATOPOM, MOCKOJIbKY SKBUBAJIEHTHBIN CO-
npoTuBieHne 370l LC-BeTBM Ha OCHOBHOM 4acTOTE 5B-
JISIETCSl eMKOCTHBIM, Kak mokaszano B (1). B (1) mpen-
CTaBJICHa OCHOBHAS 4acTOTa B pajilaHax:
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WHBepTOp HMCTOYHMKA HANPSKEHHUS C MHAYKTUBHOM VIHBEPTOpP HCTOYHMKA HAIPSDKEHHS C E€MKOCTHOM

CBSI3BIO
Cwm. pucyHok 1(a)

Vs

PCC

Pni Z=wL
Qinj 0 =90°

‘/inv_i

CBSI3BIO
Cwm. pucynok 1(b)

Vs

PCC
1

L= —
C =—= PmJ wC

Qinj 6 = —900
©

V-

Pinj — Vinv_i sin s
Sbase_L VS
Qinj — Vinv_i cosd — 1
Sbase_L VS

2 2
Vinv_i — < Pinj ) + <1 + Qinj )
VS SbaseL Sbase_L

mmnv.c
Pinj - _ inv_i siné
Sbase_L VS
Qinj =1- Vinv_i cos S
Sbase_L VS

Pinj

2 2
Vinv_i — ( ) + (1 + Qinj >
VS SbaseL Sbase_L

CM. pucyHOK 2(a)
CwMm. pucyHok 3(a)

Cwm. pucynok 2(b)
Cwm. pucynok 3(b)

Distribution A PCC Nonlinear
system L loads
Coupling
inductor
Renewable | Ve pus M | be/ac
energy gl P
sources \'1 Vsl

(@
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Distribution ik FeG Nonlinear
system E; loads

L. == Coupling LC
branch
6] §

Renewable | V,_
energy L _/, DC/AC

sources \‘ VSI

(®)

Pucynok 1 Konghueypayus cucmemot VS|, nooxnouennoil k cemu

Ecnu HanpsbkeHHe co CTOPOHBI CETH U COMPOTHBIIEHHUE CBSI3U (PUKCHPOBAHBI, MOTOK MOLIHOCTH N3MEHSETCS
B 3aBHCUMOCTH OT pab04ero HalpspKeHUs] HHBEPTOPa, Kak BBIPAXKEHO B

2

Vo Ve ViV
P = ﬂcﬂgﬁ_—"" Cﬂﬁﬁ+ﬂﬂin6‘51ﬂﬂ
inj = 7 =

(2)

AT Ve VoV
Q= ﬂccrs:ﬁ——"’)sinEa‘—ﬂsinﬁ-msﬁl.
A z A

B (2), Vs ato Hanpstxerue cetu Ha PCC; Vin 310 pabouee Hanpspkenue MWH; § ato dazoBsiit yron mexmy
Vs u Viny; Z 11 @ 3T0 aMIUTUTYy 12 ¥ YTOJl CONPOTUBIICHHUE a CBA3M. [l oOnerdyeHust cpaBHeHus Mexay aByms UH
omnpeensercs 6a3a MOIHOCTH, KOTOPask BEIPAXAETCs CIIELYIOMUM 00pa3oM:

72 72
Y
base_L z wL

(3)

2
“ — S — ,-2 =l
‘E’hase_(_'.' = ? - 1r$ - wC.

B (3) L o6o3navaer uHmykTHBHOCTE cBsi3n UIMH ¢ MHIYKTHBHOM CBA3BIO, @ C - SKBUBAJICHTHBIA COTIPOTHB-
neane LC-serBu MMH ¢ eMKoCTHOM cBs3bpr0. OIHAKOBasI MOIIHOCTh MOXKET OBITh ycTaHOBJIeHa ais nByx MMH
MyTEM PETYJIMPOBKH MX CONPOTUBIICHHE a CBA3U. AKTHBHAs M PEaKTUBHAS MOIIHOCTH B €AMHUYHON (opme Uit
kaxknoro MWH npusenens! B Tadbnuue 1. Pabouee Hanpspkenne MMH paccunteiBaeTesi ¢ y4eTOM akKTUBHOM U pe-
AKTHBHOW MOII[HOCTH, KOTOpas JIOJDKHA OBITh MepefaHa, U COOTBETCTBYOIIAs (JOpMyJia BHITISLAUT CIIEAYFOLIM

obpazom:
. 2 2
1" inv_i _ ( 'F.ZIDJ ) n ( 1 + Qil’l_i )
VS \ 'Sbase_L Sbuse L
Vv ?

2
inv.c _ ( P;i“j ) +( lej _ 1) ]
V:S \ Sbase_C Sbase-C

(4)
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TpexmepHbIi TpadMK 3aBHCHMOCTH MEX1y pabouMM HAIPSHKCHHEM M IIepeaBacMoil MOIIHOCTBIO TIOKa3aH
Ha pucyHKke 2. PucyHok 2() - it UH ¢ uHayKTHBHOM CBsI3bI0, a Pucyrok 2(b) - must UMH ¢ eMKOCTHOI CBA3BIO.
MaxkcuMalibHOE BBIXOIHOE HAPSDKEHUE HHBEPTOPA OTPAHMYEHO HAMPSKCHUEM Ha JIMHUK TIOCTOSTHHOTO TOKa. Jo-
CTHDKMMBIH JIMaIia30H MOTOKa MOIIHOCTH YBEJIUYUBAETCS [0 Mepe yBennuenus pabouero Hanpspkenus MAH. Cre-
JOBaTENIbHO, MAKCUMaITbHAsE ciocoOHocTh MH yrpaBisiTh MOTOKOM MOIHOCTH M3MEHSETCS B 3aBUCHMOCTH OT
HAaIPsDKEHUSI [ENU OCTOSHHOTO TOKA HHBEPTOPA.

vinv.i/vs

‘/in\'.l'/‘/s

(b)

PuC‘yHOK 2 Pabouee HANPANCeHUe USMEHAEMCA 6 3d6UCUMOCMU OM NOMOKA MOWHOCMU
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Bun cBepxy Ha puc. 2 mpuBEICH HA PHC. 3, KOTOPBII OoJiee HATIISIHO WILTIOCTPUPYET ANAIa30H MOTOKA MOII-
HOCTH TIPH Pa3INYHBIX pabOdMX HANpsOKEHHUAX. JlMama3oH ynpaBiIseMoro NOTOKa MOIIHOCTH TPH MATH Pa3ind-
HBIX pabOYMX HANpPSDKEHUSX MMOKa3aH Ha pucyHke 3 st ooonx MWH. /lnanazoH akTHBHOI MOIIIHOCTH CHMMETpH-
YEeH OTHOCUTEJIBHO OCH Y U YBEIMYHMBACTCS C POCTOM HalpsbKeHUst Ha o0onx pucyHkax. Onnako, MMH criocoGnb
00ecreynTh peaKTUBHYIO MOIIHOCTb, TIOJIOKUTENIBHYIO WM OTPHLATEIbHYIO, TOJIBKO KOTJa UX pabouee Hampsi-
JKeHHME B €AMHUIIAX MEHbIIIEe eIUHUIB], TO €CTh HIKE HANPSDKEHHS CeTH. B COOTBETCTBUU C HANIPABICHUEM TOKA,
OIpEeIeNIEHHBIM B 9KBUBAJICHTHBIX CXEMaX, MOJIOXKUTENbHAs PEaKTUBHASI MOIIHOCTh COOTBETCTBYET TOKY MHMKEK-
1M, OTCTAIOUIEMY OT HalPsDKEHHUs CETH, U HA000pOT.

0.6

0.4

Qm_l /sbasc-L

i i i

-1 -0.5 0 0.5 1
Pini,sham_l.
+ VipeilV; =03 1 Vipyil Ve = 1.3
x Vim'.i/vs =06 < vm\'.:/vs =16
= vin\'.ilvs =1
(@
1
0.8
0.6
04
g 0.2
T-02} o ]
P4
-04 .\\\ » e
\\“9\_ //0”/
-0.6 T ——— T J
-0.8 i
-1 " L "
-1 -0.5 0 0.5 1
Pini/shnc.(.‘
+ Vipv/Vs =03 Viwe!Vs = 1.3
x Vigvo/V: =06 0 Vipv/Vi=16
bl vm\'_c,v,\ =1
(b)

Pucynox 3 Buo ceepxy ma pucymox 2
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Uto0B! cCHU3UTH pabouee Hampshkenue, MMH BbI-
OmpaeTcsi ¢ y4eTOM PEeaKTHBHOW MOIIHOCTH, HE0OXO-
qumoii Ha PCC. Hanpumep, Juist ynydnieHust Koapdu-
reHTa MoHoctd Ha PCC TpebyeTcs TOBKO IOJI0KH-
TeNbHAsE pPEeaKTHBHAas MOIIHOCTh, KOTJa Harpy3Kd
UHAYKTUBHBL. B 3Tux ycnoBusax MUH c emxocTHOI
CBSI3BIO CITOCOOEH Iepe/iaBaTh akKTHBHYIO MOIHOCTh U
yiry4qmarh K03 dUIMEHT MOIHOCTH OJJTHOBPEMEHHO C
Ooree HU3KUM pabovrM HaNpPsDKECHHEM, KaK TOKa3aHO
Ha pucyHke 3. CinemoBartenbHo, ucronb3oBanne NIH
¢ eMKOCTHOM cBsi3bto BMecTo MMH ¢ MHAyKTHBHOH
CBSI3bI0 CHIDKAET HOMHHAIBHOE HANpsDKCHHUE HHBEP-
TOpa, HOMHHAJIBHOE HAaIlPSHXKEHHE KOHAEHCaTopa Io-
CTOSIHHOTO TOKAa M MOTEpU Ha MepekiIroueHne. XOTs B
BETBH CBS3M J100ABISETCSl KOHJCHCATOP MEPEMEHHOTO
TOKa, 00LIas CTOMMOCTb CHCTEMBI HIXKE, MOCKOJIBKY
MOYXHO COKOHOMHTH OOJIbIIE 33 CUET CHIDKEHUS! HOMHU-
Hasma uHBepTopa. IloCKOMBKY 3HAa4YMTENbHAs YacTb
Harpy3okK B pacIpeAeIuTeNnbHOM cucTeMe HHYKTUBHA,
HaIpuMep, ABUTaTeIH, MHOroQyHKIIHOHambHEIH NITH

C EMKOCTHOM CBA3bI0 OYyZIET PAaCCMOTPEH JlaJiee B Clle-
JYIOIIUX pa3zienax.

2.2. Cnocobnocts aByx MWH nonasnsite rapmo-
HUYECKHE KOJeOaHUs

Kak ynomuHanoch B nmpeaplayniel 4acTu, K pac-
MIPEACIUTENHHON CUCTEME MOJIKITIOYaeTCs Bce OOJIbIie
HEJTMHEHHBIX Harpy3oK. BO3MOXXHOCTH MOIaBIECHUS
TrapMOHHK TaK)Ke HEOOXOAMMa BO MHOTHX HPHIIOXKE-
Husax. UMH moryt yMeHbIINTh rapMOHUKH, IPOXOAS-
mye OT HAarpy3KH B CETh, IIyTEM MHXKCKIMU TapMOHH-
yecknx TokoB B PCC. OgHako KoMITeHcanus TapMOHUK
yBenmauBaeT obmee pabouee Hampsokerne MITH. Ko-
r7la TapMOHWYECKHE TOKH HHXXEKTHPYIOTCS BMECTE C
TOKOM OCHOBHO#{ 4aCTOTBI, BRIXOJHOE HAIPSDKEHNE UH-
BEpPTOpPa PpACCUMTHIBACTCS CIEAYIOUIMM  00pa3oM.
VYpasuenue (5) - it UMH ¢ uHAyKTHBHOH CBSI3bIO, &
(6) - st UMH ¢ eMKOCTHOI CBSI3BIO.

Ih - rapMOHHYECKHII TOK Harpy3ku Ha h rapmo-
Huke. Xip 1 Xch - CONPOTUBIICHHE BETBU CBsA3U Ha h
rapMOHHUKe 1711 IBYX VS|, COOTBETCTBEHHO:

Vim-'_i
Vs
2 Q 2
i
= S + 5 = - 1 + Lfliv ih (SJ
base_L base_L
2 2
'ij anj = 2 17
- e H L+ < + ZXLH I:
\] SbnsE-L ébase_L h=2
F
1"'i1'|.'v_-::
Vs
2 2
ijl Qinj 32
- -1 + 1"'”_-“.- ch (5}
Shuse-C Sbﬂse_C i
P, 2 Q. 2 o
= . ——1) + Y X312
Shasc C Sb.‘ts-l.: c k=2

OueBHHO, YTO COMPOTUBIICHHE BETBU CBsI3H Ha h-if rapMOHUKe BiuseT Ha paboyee Hampspkenue WAH. W3-
MEHEHHS COIPOTUBJICHUE a My()THI B 3aBHCHMOCTH OT YaCTOTHI IPHUBEACHHI B TabnuIe 2. COnpoTHBIEHUE HHAYK-
TOpa CBA3U YBEIMUUBAETCS JINHEHHO IIPONIOPLIMOHANIBHO NOPsAKY rapMoHuK B IMH ¢ nHAYKTUBHOM CBA3bIO, KaK
MoKa3aHo Ha pucyHKe 4(a). B pesynprate pabouee Hanpspkenne UMH ¢ MHIYKTHBHON CBA3BIO PE3KO BO3pacTaeT

IIPY KOMIIEHCAIMU TAPMOHUK BBICOKOTO IOPSIIKA.
MHBepTOp HMCTOYHMKA HANPSDKEHUS C
WHIYKTUBHOMU CBA3BIO

XLh = th = hXL

h - nopsi1ok rapMOHUK
Cwm. pucyHok 4(a)

VHBEpTOp HCTOYHMKA HAIPSDKEHUS C E€MKOCTHOM

CBA3BIO

2

1—h
Xch = Xpen + Xeen = (B + T'kc)XLC

h - nops10k rapMOHHK
Cwm. pucynok 4(b)
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PucyHOK 4 Conpomueﬂeyue C6A3U USMEHAENICA 6 3asucumocmu om nopﬂ()Ka CAPMOHUK.

COHpOTI/IBJ'ICHI/IC cBs3u MMH ¢ eMKOCTHOM CBSI3BIO SIBIISICTCS CyMMOﬁ WHAYKTUBHOCTH U KOHJICHCATOPA CBA3HU.
Hpe)monaraeTc;{, YTO COIIPOTUBJIICHUE EMKOCTHU Xce UMeeT BUI, IIOKa3aHHEIN B (7), a MHAYKTUBHOCTH Xie - BU,

noka3aHHsbIH B (8):
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X(_:L' - k(' * X(: (?)
Xpe=(1-k)- X (8)
Comporusnenne LC-peTBr Ha h-if rapMOHUKE MOXeT OBITH BEIpakeH Kak (9) U MPOWLIIOCTPUPOBAH HA PH-
cynke 4(b):
) 1-k i
Xen = Xpen+ X = | B+ o k. | Xe. (9)

Ecnu kommercupyercst 6ojiee 0JHON rapMOHHKH, HEOOXOIMMO BBIBECTH 3HadeHHe K¢ 1Sl MHHHMAIBHOTO
HaINpsKSHUS] KOMITEHCAIMH TaAPMOHUK. | apMOHUKH TOKa Harpy3KH OOBIYHO BBIPAXKAIOTCS B IIPOIEHTAX OT OCHOB-
HOTO TOKa, IPE/Ioarasi, YT0 FapMOHUYCSCKHI TOK Harpy3ku Ha h-# rapMoHuKe B I pa3 GoJbliie OCHOBHOTO TOKa,

KaK BBIPQXKEHO B (hopMyJIe:

I, =

rh'Il.

(10)

BI)Ipa)KeHI/Ie I ONPpEACTICHUSA HAIIPAXKCHUA KOMIICHCALIUU TAapMOHUK MOXKET OBITE MOJIy4YCHO, KaK II0KAa3aHO:

a2 1-r Y
1"inﬂ.f.-::.F;! = Z h+ h

h=2

k| (Xe) - () I (1)

3nauenue K¢ i1 MUHUMAIIBHOTO HAITPSHKEHHUS KOMITCHCAIIME TAPMOHHK MOKHO ONPEICIIUTb, B3SB IPOU3BOI-
Hyto oT (11) mo Kc 1 ycraHOBUB ee B HyJieBoe 3HadeHHe. [lomyyaercs BeipakeHue B (12), KOTOpOe HCHOIb3YeTCs

2 2(1-1)-(n)

Jutst pacyera Ke:

. =

Y2, (20 -1 ) - ()’

(12)

Ecnu st pacuera Ke Mcmosp3yeTcst TONBKO rapMOHUKA Ha OIPEAETIeHHON YacToTe, TO €CTh N-if FTapMOHUKH,

To (12) ynporraercs 11o:

Ha pucynke 4(b) nokasaus! Tpu ciydas, s Ko-
TopbIX conpotuBiieHre LC-BeTBH paBeH HyIO Ha 3-i,
5-if u 7-# rapMOHUKaX, COOTBETCTBEHHO. JJi Kaxmoi
KpuBoit Ha pucyHke 4(b) umeercst ofHa TOUKa TIepece-
uyeHHs HyJs. COOTBETCTBEHHO, FapMOHHMKA Harpys3ku
Ha 3TOH 4acToTe MOXKET ObITh KOMIICHCHpOBaHa 0e3
yBenmueHus: pabodero Hampspkerus HMUH. Kpowme
TOTO, COIIPOTUBIICHUE CBA3M BOJM3M TOUKH Ilepecede-
HUS HyJS TaKKe HU3KHH, KaK IMOKa3aHO Ha PHCYHKE
4(b).

Hcxons u3 BelenpuBeaeHHoro ananusa, UMH c
€MKOCTHOH CBSI3BIO TAKXKE IEMOHCTPUPYET MPEUMyIIie-
CTBO, KOTJ[a paCCMaTPHUBAETCSI BO3MOYKHOCTH IOJIaBIIe-
Hus rapMoHuk. MMH ¢ eMKOCTHOH CBSI3bIO SIBIISIETCS
XOpollel albTepHATUBOU /1JI UCIOJIb30BAaHUA B Kaye-
cTBe noxkiroyenHoro k cetn MWH ¢ dynkuumsmu me-
penadyy aKTUBHOW MOIIHOCTH, KOMIIEHCALIUU PEAKTUB-
HOW MOIIHOCTY U MOJABIECHUS TAPMOHHK B HU3KOBOJIb-
THOM pacipeAenuTeabHOl cucTeMe.

3. IIpoextupoanue u ynpasienue VS| c koHneH-
CaTOPHOI CBA3BIO

(13)

3.1. KommnekcHas mporierypa NpoeKTHPOBaHUS

B aTom paszene npeanaraercsi KOMIUIEKCHAsI IIPO-
Heaypa IMPOEKTHPOBAHUS  MHOTO(YHKIHOHAIBHOTO
WNUH c¢ xoHaeHcaTopHO# cBsi3bio. Konduryparus cu-
cTeMbl 1oka3ana Ha pucynke 1(b).

B cootBerctBHM C (6), TpeOyemoe BEBIXOIHOE
HalpspKeHHe MHHUMM3HPYETCS, €CIM TepeiaBacMast
pEeaKTUBHAsI MOIIHOCTh PaBHA MOITHOCTH 0a3bl SpaseC.
Ha pucynke 2(b) Takxke moaATBepIKIaETCS, YTO CHOCO0-
HOCTb akKTHUBHOM nepegaun MomHocty MWH ¢ konaen-
CaTOPHOM CBSI3bIO IOCTHraeT IMUKOBOTO 3HAYEHHS, KO-
IJla ero BBIXOJIHAs PEAKTHBHAsI MOILIHOCTh HaXOIUTCS
BOMM3U Spasec. CrieioBatensio, MMH ¢ xonmeHcarop-
HOM CBsI3bI0 JIy4lle Ucrolib30BaTh B PCC, ubsi peakTHB-
Hasi MOIITHOCTh M3MEHSETCS B HEOOJIBIIOM JIMara3oHe.
Cpennsisi peakTiBHas MOIIHOCTD (Qaverage) Ha PCC wc-
TIOJIB3YETCSl B KAUECTBE Spasec JUIS pacueTa COMPOTHB-
JeHue a cBsA3U Xc Ha OCHOBHOI 4acToTe.

OCHOBBIBasICh Ha TNPEIBIAYIINX OOCYXICHHUAX U
aHanM3e, NoApoOHas npouenaypa npoexruposanus VSl
C E€MKOCTHOW CBSI3bIO JUII MHHHMAJIBHOTO pabodero
HAIPsDKEHHUS KaK JUIsi OCHOBHOM, TaK | JUIsi rapMOHHYe-
CKOM MOJIEIU MPECTABIICHA CIICAYIOIINM 00pa3oM.

BeiGepuTe conpoTHUBIEHHE CBSI3H B COOTBETCTBUU
C mapameTpamHu:
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1 Vs Vs
X(::':”LC_ - — - —— {14}
wcﬂ' Sb.‘lw C Q.‘l'-'i.‘.r.'tgc

PaccunTaiite eMkocTh cBsi3u CC cormacHo (15), koTopast moiy4aercs myteM noacranoBku (12) u (14) B (7):

1
Cl-_ w‘kc‘x‘:
) 2 l (15}
-1 x ;:izz(l‘h)'("h) + Vv cw

;::}2 (2(1 - hz}z,l'rhz) . '[?"h}l Q:-wuragc:

Paccuuraiite WHAYKTUBHOCTB CBS3U B COOTBCTCTBUU C (I)OpMyHOﬁZ
I - (l_kc}'}"{l‘
= —
w
o0 2 2 2
DPhen2 (1 —h ) (1) v, (16)

1+ e 5
EEZE (2 [1 - hz)zu}hz) : (ﬁ,:}z Qaverage

1
>

Omnpeznenure pabouee HAIPSHKEHUE 3BEHA IOCTOSIHHOTO TOKA B COOTBETCTBUM C (hOPMYIIOH:

Vie= M % V2 # Vg

P 3 - 2
() ()
Shas-e_C‘ bbﬁSE_C {1?}
2 1/2
(o) ] — h? )3 V_E 2.5
+Y | h+ ko) ol =—— ) (r,)1
.FZ;A( h ‘ Qa\'erage :

HamnpspkeHne MOCTOSITHHOTO TOKa MHBEPTOPA BBHIOMPAETCS TaKUM 00pa3oM, YTOOB! YAOBIETBOPUTH IMNKOBOE
3Ha4YeHHE BBIXOJHOTO HarpshkeHust nHBepTopa. Koaddumment M BBoxuTes U1 yBeTMUeHNS H30BITOYHOCTH KOH-
cTpykiud. Ero 3nadenune o0baHO Bapeupyercs Mmexay 1,1 u 1,2.

3.2. Cucrema ynpaBieHHst

Ha pucynke 5 mokasanbl oOmue OJIOKHM yHpaBiIieHHS MHOTO()YHKIIMOHAJIBLHOTO KOHAEHCATOPHO-CBS3HOTO
NHWH, B KOTOPBIX Psource aKTUBHAS MOLITHOCTD, U3BJIEKaeMasi U3 BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHUH.

P}'U"I.Il{i.‘
1V Vo 'PL
f m m }‘i LPF hj®—)
6 P g : ﬁp Reference | 7. Trigger
calculation e current > signals
: ) calculation
i = > PWM
) controller
e
Yin —H
I{f

Pucynok 5 Brnok-cxema ynpaenenus VS| ¢ emxocmuoti cs3vio
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Jis pacdeTa MOITHOCTH HArpy3KH HMCHOJNB3YeTCs TEOPHsS MTHOBEHHOH peaktnBHOU MomaocTH (IRP) [19].
Jlnsl cCHHXPOHM3AIMK OIIOPHOTO TOKA C HANPSH)KEHHEM CETH B CXEME YNPaBJICHHS HCIOIb3YETCs MPOrPaMMHBIA
PLL (SPLL), 6:ok-cxema koToporo npuseieHa Ha pucyHke 6 [20]. Ha pucyHke 6 HanpspkeHHE CeTH IPUHUMACTCS
paBabpM Vi = v,,5in@. OpToroHansHBIN CUTHAT V,, SiNO morydaeTcs ¢ MOMOIIB0 mpeodpa3oBanus [ misbepTa.
[TukoBoe 3HaUCHNUE V,,, HAMPSIKECHUS CETH PACCUUTHIBACTCS IO (hOpMyJIe:

Vi = \,lﬁj{sin 0)* + 2 (cos 0)°. (18)

v; = sinf

LPF

Peak
Ly Hilbert f detection
transform

Pucynoxk 6 bnox-cxema npoepammnozo PLL

3areM HanpsHKEHUE CETH JINTUTCS Ha €T0 IIMKOBOE 3HAYEHHE V,y,, YTOOBI IIOJIYYHUTh V; C €AMHUYHOMN BEINYH-
HOM. YMHOXKas V; Ha HalpshKeHUe 0OpaTHOM CBsA3M Vy , (hasoBas OMMOKA U3BIEKACTCS U3 TPOJYKTa PUILTPOM
HHM3KHX 4YacTOT. BbIXon (WiIbTpa HU3KMX YacTOT HANpPABISIETCS Ha T'€HEpaTop, YIPaBISIeMbIH HarpsHKEHUEM
(VCO), nnst coznanus pasosoro yrina @ nanpspkerns cetu. [Ipsmoit curnan B VCO pasen wyy = 27 * 50 (pan/c)

B cucteMe 50 I'm.
Breixon 0Onoka PLL u mmkoBoe HampsiKeHUE V,,, HCIOIB3YIOTCSA IUIS pacdeTa MIHOBEHHOH MOITHOCTH
Harpy3kH, Kak yka3aHo B Tabmuiie:

Py v, sinf-i; + v, cost i,
= , (19)
Q; v, cost i — v, sinfl i

rje {; - TOK Harpy3KH, a ij4 - €ro 3aJlep>KKa Ha OJIHY Y€TBEPTYIO UK. J[Jis1 TOro 4ToObI BBECTH aKTUBHYIO
MOIITHOCTH OT BO30OHOBIIIEMOT0 UCTOYHUKA SHEPTHH, KOMIICHCHPOBATh PEaKTUBHYIO MOIITHOCTH U MIOAABHUTH rap-
MOHUKH, ONIOPHBIC TOKH PACCUUTHIBAIOTCS CIICAYIOIINM 00pa3oMm:

¥ 1 . Pi.]'ll
= 2 | Vmsin€ v, cos6

" Iqin.j

pac + pSL'JIerL"

T

Lr]

(20)

1
2 |V SiD B v, cost

m q:.

Omnopnele Toku niepenatorcs B 0ok LIWM; Berxoansie Toku MH ¢ eMKOCTHO# CBSI3bIO YIIPABIISIOTCS TaK,
YTOOBI CJIEJIOBATh OIIOPHBIM, TAKUM 00pa3oM, 4To0bl IH ¢ eMKOCTHOI CBS3BIO TIepeiaBal akTHBHYIO U PEaKTHB-
HYIO MOIITHOCTH B CE€Th, & TAKKE KOMIIEHCUPOBAJ TAPMOHUKH.

4. Pe3ynbTaThl MOJICTTHPOBAHHMS

HMuTanmoHHbIe MOJIETH MOCTpoeHs! ¢ momonibio PSCAD/EMTDC. [ljist uHTErpanuu BO30OHOBISEMBIX HC-
TOYHHKOB SHEPTHH U 00ECTIEYCHUS Ka4eCTBa dJIEKTPOIHEPTHH NCTIONIB3yIoTcs Kak IMH ¢ MHAYKTUBHOH CBA3BIO,
tak 1 UMH c emxocTHO# cBsA3bt0. KoHpUTypanus cucteMsl IpuBeieHa Ha pUCYHKE 7, B KOTOPOH MCIOIB3YeTCs
onuodasuerii VSI. [apameTpsl nepedrcieHsl B Tadauie 3. Bo300HOBIAEMBIH HCTOYHHK SHEPTHH MOICITUPYETCS
HUCTOYHHUKOM ITOCTOSHHOTO TOKAa, KOTOPBIA MOXET 00eCHeunBaTh aKTHBHYIO MOIIHOCTh HA IIWHE MOCTOSHHOTO
toka H.
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Tab6muma 3

[TapameTpbl CHCTEMBI TTPH MOJECITNPOBAHHH.

Hacrpoiika cuctemsl

Hanpsoxenne cetu Vg 220 Bt
Hcrounuk nHAYKTUBHOCTH Lg 0.1 M['u
VSI ¢ uHIYKTUBHOM CBA3BIO
WNunyxTop cuernenws (L) 8 MI'H
HanpsxeHnue cetu noctostHHOTo ToKa Vg, 370 B
VSI ¢ eMKOCTHOH CBSI3BIO
Konpgencarop csizu (Cc) 130 Mk®
Wunyxrop cBszu (L) 3.5MlH
HampspkeHue cetu nocTossHHOTO ToKa Vg, 160 Bt
L, i PCC ilo\:d
v, L3 Il 3
i
)| Nonlinear load
P / Linear load
Coupling \""“"1
branch ' |
Sbl Sal sl . T \ Le |
Vi | P !
Qe - 1 | ! |
12 L ! I |
S Cuc | bt L,
“ sh2 Sa2 E P £
! ! ! 1
 Inductive ; j Capacitive |

Pucynox 7 Umumayuonusie mooenu.

4.1. CpaBuenue mexay nBymst VSI 6e3 koMIeHCAIIMN TAPMOHHUK

Jlunelinple Harpy3Kku MoaKIIOUa0TCs K cetd, a MMH nogxmrouaercs yepes 0,1 ¢. J[Ba MHOrO(YHKIIMOHAIb-
HeIXx IWH ympaBnsioTes 11 nmogadn akTUBHOM U peakTuBHON MoutHOcTH Ha PCC. Monenupyemoe HanpspkeHue
CEeTH, HaNpsKEHNE MOCTOSHHOTO TOKa, TOK HCTOYHMKA U TOKM HArpy3KH IOKa3aHbl HA PUCYHKE 8, a pe3yIbTaThl
MOJIeIMpOBaHMA pHBeAeHH! B Tabiuie 4. OueBnnHo, uto MMH ¢ eMKOCTHOI! CBA3BIO JOCTUraeT nepeaad MO~
HOCTH Ha OCHOBHOM 4acTOTe, UCHOMb3Ys HAMPsKEHHE MOCTOSHHOTO TOKa HaMHOro Huxke, yeM y MWH ¢ nanyx-

THBHOM CBS3bIO.

Tabmuua 4

Pe3yJ’ILTaTI>I MOACJINPOBAHUA 0e3 KOMIICHCAIIUU TAPMOHHUK.

Tox moJiHOTO

CpeaHexkBaapaTuyHa AKTHUBHas Koaddumment FAPMOHEIECKOTO
s BeIMYMHA MOIIHOCTb MOIITHOCTH
UCKa>KEHUs!
JIuHeHHBIN TOK HATPY3KH 1032 A 1525 Bt 0.66 0.1%
Cropowa cerit (VS c 551 A 1062 Br 1.00 2.81%
WHJYKTHUBHOMU CBSI3BIO)
Cropona cericit (VST ¢ 5.59 A 1058 Br 1.00 2.74%

€MKOCTHOH CBSI3BIO)
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Inductive-coupling V51 V. = 370

Voltage (V)

Current (A)

Current (A)
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Capacitive-coupling VSI V. = 160V
L B T B s e R T T T T T oS e
300- .....

EVAY,

0.050

Voltage (V)
4

Current (A)

Current (A)

(b)

Pucynox 9 Pezynomamul mooeruposanus ¢ komnencayuei eapmonuk: (a) MMH ¢ undykmusnoii ceéasvio u (b)
HUH ¢ emxocmmolti ces3v10.

4.2. CpaBHEHHE C KOMIIEHCAIIMEH TApPMOHUK
Henunneitnas Harpyska noakitouaercs uepes 0,4 c. Pe3ynpTaTsl MOAenpoBaHUs OKAa3aHbI HA PUCYHKE 9 U
B Tabmmie 5. Pe3ynbpTaThl MOKa3bIBaIOT, 4yTO ABa V SI cIOCOOHBI OTHOBPEMEHHO 00€CIIeUNTh HHTETPALIHIO BO300-

HOBJISIEMOH SHEPTUH M KOHJUIIMOHUPOBaHUE KadecTBa AIeKTposHeprun. OxgHako pabouee HanpsukeHue VSI ¢ em-
KOCTHOM CBSI3bI0 3HAUHUTEIEHO HIDKE.
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Tab6muma 5
PesynbraThl MOACIMPOBAHHUS C KOMIICHCAIIMEH TaPMOHUK.

Tox momHOTO

CpennexsanpaTuuHas — AKTHBHAs Kosbuuuent 0 veckoro
BEJIMYUHA MOIIIHOCTh MOIIHOCTH P
HCKAXKEHUS

HenuuenHbIi TOK 135A 2162 Br 0.74 15.3%
Harpysku

Cropona cetu (VSIc 7.76 A 1707 Br 1.00 2.75%
UHJYKTUBHOH CBA3BIO)

Cropona cetku (VSI ¢ 773 A 1695 Bt 1.00 2.00 %

€MKOCTHOM CBSI3BIO)

5. Pe3ynbTarhl 3KCIEPUMEHTOB

Brut coznan nporotun UMH ¢ eMKOCTHOW CBS3bIO HEOOIBIIONH MOITHOCTH, KOH(UTYPAIHsI CHCTEMBI ITOKa-
3aHa Ha pucyHke 7. VI3-3a orpaHudeHnii 1a00paTopuu, MPOTOTHI TECTHPYETCS ITyTEM CHIDKCHHS HAIPSKECHUS
cetu g0 55 B. CooTBeTcTBeHHO, nocTosiHHOe Hampsbkenne MH ¢ emxocTHOI cBs3bto yMmeHbiaeTcs 1o 40 B;
CONPOTHUBJICHHE CBSI3M TAaKOM e, KaKk B Tabuuue 3. Pe3ynprarel HCnbITaHUH NpUBeIeHbl Ha pucyHke 10 u B Tad-
muue 6. Pesynprarsl nokassisatot, 4to MMH ¢ eMKOCTHOM CBSI3bIO IOCTUraeT MHTETPALlMH BO30OHOBIISIEMBIX HC-
TOYHUKOB DHEPTMU U OOEeCIeYeHHs KauyecTBa 3JIEKTPOIHEPTUH NP HANpPSHKEHWH MOCTOSHHOI'O TOKa HaMHOTO
HUXKe, YeM NMUKOBOe HampsbkeHne cetu. OHaKo, eciu ucnonb3oBath UMH ¢ HHIYKTUBHON CBSI3BIO [Tl TOCTHXKE-
HHS TAKUX K€ XapaKTEPHUCTHK, HampsbKkeHue noctostHHoro toka MMH noimkHO OBITH yCTaHOBIIGHO Ha YPOBHE

okoio 90 B.

Tab6muma 6

OkcnepuMeHTanbHble pe3ynbTartel MMH ¢ eMKOCTHOH CBSI3bIO.

Tox moJiHOTO

CpenHexBagpaTUIHbIN AKTHUBHast Koaddrmment FEPMOHHMECKOTO
TOK MOIIIHOCTh MOILIHOCTH
HACKAKECHUS

Jlnmeiinpiii  TOK 2.57 A 90 Br 0.64 -
HarpysKu
ToK UCTOYHHUKA 1.44 A 72 Bt 0.98 5.91 %
Heamueiinpiit ok 2.86 A 99 Br 0.63 142 %
HArpy3Ku
TOK HCTOYHHKA 1.50 A 79 Bt 0.98 6.61 %

WF—WW i o S - — e l

‘ "~

Ch1: V,.,40V;
“
A2
Ch2: source current, 1.44 arms; Ch3: load current, 2.57 arms;

(@)
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T — -

b oo 3

Chl: V., 40V; 1

Ch2: source current, 1.50 arms;

Ch3: load current, 2.86 arms;

(®)

Pucynok 10 Dxcnepumenmanvusie pezyiomamot MHH ¢ emxocmuoii céssvio (a) 6e3 eapmonux u (b) ¢
KoMnencayuell 2apMOoHUK.

6. BeiBon

B nanHoOll paboTe M3y4alOTCs M CpPaBHUBAIOTCS
JIBA MHOTO(YHKIIMOHAIBHBIX WHBEPTOpPa HCTOYHHKA
HaNpsDKEHUS [UI MHTETPAIlid BO300HOBISIEMBIX HC-
TOYHHKOB SHEPTHH U 00CCIICUCHHS KauecTBa IEKTPO-
sHeprun. Korma MNH ¢ emkocTHOM CBA3BI0 00ecTieqn-
BaeT pEAKTUBHYI0 MOULIHOCTh JUIsI HWHAYKTHBHOMN
Harpy3Kd, ero pabodee HampsDKeHHE HAMHOTO HITKE,
yem y MMH ¢ unaykTuBHOHN CBA3bIO. B pesynbrare
NepBOHAYalIbHAs CTOMMOCThH CUCTEMBI M 9KCILTyaTalu-
OHHBIE TIOTEPH 3HAYUTENBHO CHIDKaroTcs. [Ipemcras-
JIEHBI KOHCTPYKIMS U cucTteMa yrpasinenus M1H ¢ em-
KOCTHOM CBsI3b10. Pe3ynbTaThl MOJEIUPOBAHUS U DKC-
[EPUMEHTOB [IOKa3bIBAIOT 3¢ HEKTHBHOCTD
ucnoas3zoBanuss MMH ¢ eMKkocTHOM CBSI3bIO I Tiepe-
Jlaud aKTUBHON MOIIHOCTH, KOMIIEHCAIIUY PEAKTUBHOM
MOIIIHOCTH U MOJIABJIEHUS] TAPMOHUK.
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