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HISTORICAL AND CULTURAL POTENTIAL AS A PREREQUISITE FOR INTERACTIVE
RECREATION IN THE HISTORIC CORE OF THE CITY
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ICTOPUKO-KYJbTYPHUM MMOTEHIIIAJ SIK IEPEJIYMOBA IHTEPAKTUBHOI PEKPEAILIIL B
ICTOPUYHOMY AJPI MICTA

Abstract. Creating an interactive recreation in the historic core of the city is significant for the establishing
interaction between the population and the formed environment. The recreation connected with a definite place
and specific features of the historic environment realizes not only the need for rest and restoration of the physical
strength of a person, but also gives the complex of new subject and aesthetic impressions of the historical
environment of cities, and, in fact, the historic core of the city with its unique historical and cultural heritage is the
carrier of such a complex.

AHoTtanis. CTBOpEeHHS iHTepaKTHBHOI peKpealii B iCTOpHIHOMY SApI MicTa Ba)XJTUBE JJIS HaJIaro HKCHHS
HAJIC)KHOT B3a€MO/IiT HACEeJICHHsI 31 CPOPMOBAHKUM cepenoBHIieM. Pekpealris, 1110 1MOB’s3aHa 3 KOHKPETHUM MicIieM
Ta creru(iYHUMH PUCAMH ICTOPUYHOTO CEPEIOBHUINA, peajli3ye He TUIBKU NOTpeOy BiNOYMHKY Ta BiJIHOBJICHHS
Gi3MYHMX CHJI JIFOJMHU, a W HaJa€e 1 HOBI BPaXXCHHS y KOMIUICKCI MPEAMETHUX Ta €CTCTHYHHMX CKIIAIO0BUX
ICTOPHYHOIO CEPEIOBHIIA MICT, i, BIaCHE, ICTOPUYHE SAPO MICTa 3 HOro YHIKAJIbHOKI ICTOPHKO-KYJIbTYPHOIO

CIIaAIIUHOIO € HOCIEM TaKOI'o KOMILJICKCY.

Key words: Interactivity, interaction, interactive recreation, the historic core of the city, public space, urban

landscape, historical town-planning formations.

Kuouosi cnosa: Inmepaxkmuenicmo, 63a€m00is, IHMEPAKMUBHA peKpeayis, ICMopuyHe s0po Micmd,
nYORYHUL NPOCMID, MICLKULL 1aHOWApm, icmopuyHi Micmo0yO0ieHi YmeopeHHs..

[ocranoBka npo6jemu. OCHOBHUM aclEKTOM B
apXITeKTYpHOMY  TIPOEKTYBaHHI €  OpraHi3aiis
mpocTopy aisi koMopTHOTO MepeOyBaHHS JIOAEH Y
MicbkoMy cepenoBuiii. IlepeocMuciieHHsT 3HaYESHHS
My0OJIYHOTO MPOCTOPY y chOPMOBAHOMY iICTOPHIHOMY
Aapi  MicTa 3yMOBJIEHE IParHeHHsSM I10-HOBOMY
migiATe g0 mpobiieMu opradisaiii TIpoOMajChKHUX
MPOCTOPIB, aJp)Ke BOHH KOPHUCTYIOTBCS BCE OLIBIINM
MOITUTOM B YCHOMY CBITI.

AHaJii3 OCTaHHIX AOCJHiIKeHb Ta MyOJiKauii.
lono mnoHATTS «MicTo» icHye O€37id4 HayKOBHX
TEOpid, TIyMaueHb Ta MOTJISIIB, aJ)ke BOHO JIaBHO €
OJTHUM 13 OCHOBHHX 00’ €KTIB JOCIIPKCHHS HAYKOBIIIB,
a caMme «myONmiYHMI TpOCTip» NPUBEPHYB YyBary
COIIIOJIOTIB, apXITEKTOPIB 1 CHENiaNiCTiB 3 yIpaBIiHHI
Ta TUTaHyBaHHs MicTta jmme 3 90-x pokiB XX crt. [1].
Woro BuBuanu taki apxitexropu sik 5. Teitn, B. [prow,
K. Jlepuep, comionorn X. Apennart, FO. I'abepmac, P.
Cenmner, creniamicT 3 mMicbkoro rianyBanas K. JliHy,
TeopeTuk-ypoOanict k. JIxexobc Ta iH. OgHak Ha
ChOTO/IHI HeMae (yHIAMEHTAJIBHOIO HAYKOBOTO
JOCHIDKEHHS, 10 KOMIUIEKCHO PpO3KpuBajio 0O
3HAUCHHS KYJIbTYpPHOTO MOTEHIiAy iICTOPHYHOTO A/pa
SK IIepelyMOBHU IHTEPaKTHBHOI peKpeallii B MicTi.

BunisienHsi HeBHMpilleHHX paHille 4YacTHH
3arajibHoi nmpoodaemu. BiiacHe onHi€r0 3 HAWOIIBII

HEBUPINICHUK JIOCI YacTWH 3arajbHOI mpoOieMu €
BIICYTHICTb aHalli3y poOJi iCTOPHUKO-KYJIBTYpHOTO
HoTeHiany c)OpMOBAHOTO BiKAMHU ICTOPUYHOTO siApa
Micra.

Mera crarri. Po3kpuTH CyTHICTH Ta pOJb
c(OpMOBaHOTO ICTOPHYHOTO siapa Micrta 3 Horo
ICTOPUKO-KYJIbTYPHUM TIOTEHIiaIOM Y (OpMyBaHHI
IHTepaKTHBHOI peKpeartii.

Buknan ocHoBHoro marepiaiay. B cydacHii
ypOaHiCTHYHIH MPAKTHIII TIOKHU [0 HEMA€E OCTATOYHOTO
BU3HAYEHHA IOHATTS  «IHMEPAKmueHiCmby, 110
(haKTHYHO TOTOXKHE TIOHATTIO «83AEMOOIA». 3 YCIM TUM
BIIMIHHOCTi MiX B3a€MOJI€I0 Ta IHTCPAKTHUBHICTIO HE
MOHA BHUKIIIOUaTH. B3aemoois Moxe BinOyBaTHCh B
pi3HOMY cepenoBHIi, Ta Ha ii AKICTh BIUTUBAE DS
(axTOpiB, OTHUM 13 IKHX € CAM€ KiHMEPAKMUBHICIb).
Inmepakmuenicmps — 1€ TIOHATTS, SIKE PO3KPHBAE
xapaxrep i crrerudixy B3aemMoii.

YV wicTtoOynyBaHHI Npupoja Takoi B3aeMOJIi
MoJIsITae y BiIOOpaKeHHI eMOIIHHOT peakIii JFOIUHU
Ha  HaBKOJIMIIHE  cepefoBHmie.  [HTEpakTHBHE
CIIJIKYBaHHS — II€ OOMiH iJesiMH, B SIKOMY OOHIBa
YYaCHUKHM B3a€EMOJiI040i cucTeMH (IIOJMHA Ta
CepeJIOBHINE), aKTUBHI 1 37]aTHI 0 B3a€MHOTO BILIMBY
y 1bOMY JAWHAMIYHOMY JIBOCTOPOHHBOMY ITOTOL
obMiny iHpopMartiero [2].
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Pexpeayis (nat. recreatio — BIIIOYHHOK) — L&
chucTeMa 3axo[iB, TIOB'SI3aHa 3 BHUKOPHCTaHHSIM
BUIBHOTO 4Yacy JIIOJied Mo3a MicueM iX MOCTiHHOTO
NpOKMBaHHs. SIK 3aBelleHO BBa)XKaTH, OCHOBHA pOJIb
pekpeartii — 11¢ BiTHOBJICHHS, 3MIITHCHHS 1 30epeKCHHS
310pOB’s1 JIIoJICH, 3alHATHX BUPOOHHUYOIO,
HaBYAIBHOIO, HAYKOBOIO Ta IHINOK AisuThHICTIO [3].
Le#t TpagumifHUE TPUHIMN PO3TIALY peKpearii
CBOTOIHI 30aradyeTbcs eCTETUIHO-III3HABATbHUMHU
acTleKTaMH, SKi MOXYTh SKHAWMOBHimE OyTH
3a0e3mnedeHi B iCTOpUYHOMY, C(OPMOBAHOMY BiKaMH
CepeIOBHUINI MICT, i B IEpUIy 4Yepry y CTPYKTypi ix
LCHTPIB.

IcropyuHnit  MICBKMET ~ LEHTp  MOKJIMKaHUI
BUKOHYBaTH (QYHKIII Ha piBHI BHKIIOYHOMY 1
HEMOBTOPHOMY, Ta NMPOIOHYBATH JIFOASIM MOXKINBOCTI
JUIL TIEpe)XWBaHb YHIKaJbHUX, aTpPakIiHHUX Ta
CBATKOBHX  BpaxkeHb. Came TOMy  CHOTOIHI
CIOCTEpITaeThCA aKTUBHE TSDKIHHS SIK MEIITKAHIIIB TaK 1

TYpUCTIB O BigBIAYBaHHS CHEOUPITHOT «MicbKol

MKAHUHU», B CCPEIOBUII SIKOI TOCTIHA PyXJIUBICTh
YepeayeThes 3 TUXUMH O0a3MCaMH, XapakTep SKUX
noTpedye CIIOKIHHOTO CTIPHHHATTS 1 Mi3HAHHS.

3BepHEHHA bi(s) ICTOpPUYHOTO MICBKOTO
nanamadry, 3 HOro JIIOACHKMM  MaclITaboM,
OaratcTBOM 1 po3MaiTTsM ()OpPM, CTalO0 CBOEPIJHOIO
3aXHMCHOIO PEAKII€I0 Cy4acHOI JIIOJMHU Ha HaaMipHY
«paIfioHali30BaHICTh» HOBOTO MICBKOTO OYIiBHHIITBA
[4].

e cBimuuTh mpo moTpedy HE TLTBKHU 30epeKeHHS

ictopuyHO  cpopMOBaHHX MyONIYHHX TPOCTOPIB,
SKAMH € B TMepIly dYepry IUlomi # Bynumi, a
NEepPeTBOPeHHs]  iX Yy  HEBIAAUIBHY  CKJIAZOBY
IHTepaKTHBHOT pekpeartii TUTSL MEIIKaHI[IB

«CTaHIAPTU30BAHUX» MICT, 1, B MHEpILy 4Yepry, IJis
YHUCJIIEHHUX TYPHUCTIB, JUISl IKUX Ii3HAHHS ICTOPUYHHX
MicTOOY/IIBHUX YTBOPEHb € HE MEHII aTPAKI[IHHUM HiXK
OIS/ YHIKAIBHUX MIPUPOIHUX 00’ EKTIB.

Benmukoro Mipor Take Mi3HAaHHA OCOOJHMBO
KkoM(OpTHE B MeXax SK MPaBHIO HEBEIUKOTrO
ICTOPHYHOTO s7pa, Ie OUTBIIICTE IyOIIYHUX MIPOCTOPIB
MOXe OyTH CyTO TIIIOXiZHAUMH  eJIEeMCHTAMH
IHTepaKTHBHOI peKpearii.

Jlerka mocTymHICT iCTOpHYHOTO sipa Ui
3HA4YHOT KUTBKOCTI BiJIBiyBaiB notpedye
3a0e3MeUeHHs] ONTHMAJIbHOT MICTKOCTI TPOMaJICBKHX
MPOCTOPIB 1 OTOYYIOUOi IX 3a0yHOBH, HHXKHI SPYyCH
SKAX CTalOTh «KPUTHM» IIPOJOBKEHHSIM (OCOOIUBO B

YHUCIIEHHUX HEBEJIMKUX Kage Ta 6apax) TypUCTUUHOTO
OTJISIy Ta I'POMAJICBKOTO CITIJIKYBAHHS y «BILAKPHUTHX)
My OJIIYHUX MPOCTOpax.

Hamamni (hyHKITIOHAIEHE HaroOBHEHHSI
ICTOPUYHOTO S/Ipa CTajo MOIIMPIOBATUCH 3a HOTO
MeXaMH yxe B 3a0yJoBi 3 OLIBII OOIIMPHUMH
MiCTOOYIOIBHIMH  MPOCTOpaMH, IO CTBOPIOBAJIO
JOCKOHAJIII YMOBHU ISl CIIOCTEPIraHHS iCTOPHIHOTO
CepeloBHINA, IOETHAHOTO 3 TBOPYMM IPOSBOM i
MIPOBEACHHIM BITFHOTO Hacy [5].

B manomy mocnimkeHHI MH OOMEXYyeEMOCS came
cnenn¢ikoro GopMyBaHHS IHTEPaKTHBHOI peKpeartii B

CEPEIOBUIN  ICTOPUYHO  C(POPMOBAHOTO  IICHTPY,
BpPaxOBYIOUH, IO HUHINIHI YUCICHHI «IiIICHTPH» B
30HaX HOBOi 3a0yIOBHM TIPaKTUYHO T1030aBJeH]
ICTOpUYHOI TAaTHHW ¥ Ha CHOTOJHI HE MaloTh
BIJIIIOBITHOT 1CTOPUKO-apXITEKTYPHOI Ta €CTETHYHOI
OpuHagd. B Takux «migmeHTpax» — 0coOIMBOTIO
3HaYCHHS HaOyBalOTh KpeaTuBHi HPaKTUKH

(dhopMyBaHHS pEeKpealifHuX IMPOCTOPIB B CyYacHUX
yMoBax. Xo4a 0Oe3nepedHo, 10 Yepe3 eHHY KiBKICTh
POKIB i IIi 30HH OTPHMAIOTh CBOEPITHY iCTOPHUYHY
BapTiCTh, OTHAK 32 piBHEM Ha0araTo OpAWHAPHIITY BiJ
CKJIQ/ICHOTO CTOJIITTSIMU ICTOPHYHOTO S1/Ipa MicTa.

BogHouac cimig mam’sTaTH, IO KOJH MIISBICTH
nyONiYHUX ~ MPOCTOPIB  3arpOKye  JIerpajalli€ero
MICBKOTO CEpeIOBHUINA, TO 3aHATO BUCOKUI TMHAMI3M
IHTEpPaKTUBHOCTI peKkpealii MO)e IpHUBECTH JIO
CIIOTBOPEHHSI ~ XapakTepy I[IHHOIO  ICTOPHYHOTO
CepeIOBUINA 1 HABITh BTPAT B ICTOPHYHIH CyOCTaHIIII.

BpaxoByroun B mepumly d4epry MacmitaOHi
BiIMIHHOCTI ITyOIIYHHUX MPOCTOPIB B 30HI iICTOPHIHOTO
sapa 1 B HaBKONMWINHIA MICBKIH TepHUTOpii, CIixg
3a3HAYMTH JICKiJTbKAa OCHOBHUX IPHHIMIIOBHX MiAXOIIB
10 hopMyBaHHs IHTEPaKTUBHOT peKpeallii B X 30HaX.

OpHum 3 npuiiomis e(heKTUBHOTO
IHTEPaKTHBHOTO BiJITIOYHHKY B npocTopax
ICTOPUYHOIO LIEHTPY MICTa € MOEAHAHHS iiiCTBa, SIKE
BiZIOYBaeThCsl y MyOJIiYHOMY IPOCTOPI, i3 3aTHIIKOM
OTOYYIOYMX IUIOLI 1 BYJHMYOK, HEBEIMKUX Kade,
pecTopaHiB, IerycTaniifHux 3aJiB, KiHO3aJliB, TEaTPiB i
T.JI., @ TaKOX MiHI-BUJIOBUIIHUX OCEPEIKiB [6], MO B
KOMIUIEKCI Ha HOBOMY piBHI BiIpOMKYy€e TaBHIO
TPaIuLil0 BEPTUKAJIBHOIO 30HYBAaHHS ICTOPHYHOI
3a0yIOBH: HWKHI TIOBEPXH — TOPTIBIS, MPHUMIIICHHS
JUTSL 3i0paHb, BUIII TTOBEPXH, SIK MPABIIIO, TIPHU3HAYCHI
JUIS J)KMTJIa BIACHUKA 1 HOTO POJIMHH.
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In. 1 Buxio Mockoscvkoi eynuyi 0o Xapxigcokozo mocmy. 1885 p. @omoepadgh Acesuu b. Xapxis. Ykpaina [7].

HeneperepieHa icTOpHUKO-€CTETUYHA IIHHICTH
HEHTPAIBFHOI YaCTHHU MICBKOTO YTBOPEHHS, SKHM €
icTopuuHe Aapo, 1 6e33anepeyHa aTpaKTUBHICTH HOTO
apXITEKTYpHO-XyJIOXHBOI ~ CHAALIMHH, PpIBHO 5K
MOXIIMBICTh ~ O€3II0CEPEHBOr0  CIPHUHHATTS i
JIOJIMHOI0 3aBISIKM Bi3yalbHIM Iepueniii, CTaBUTh
mepesi OpraHizaropaMH KpPEaTHBHOI IHTEPAKTHBHOCTI
BIAMOBITHI BUMOTH. [0 HUX B MepULy Yepry HalekKuTh
3a0e3neueHHs] Halle(DEeKTUBHIMIOTO  EKCIOHYBAaHHS
ICTOPHYHOI CHANIUHA 0€3 MOPYMICHHS IIUTICHOCTI
yHiKanmpHOTO cepenoBuma [8]. B mepmry wepry me
CTOCYETBCSI IUCKPETHOTO BXOKEHHS B MICTOOYIiBHY
CTPYKTYpY Spa TaKHX IIpOsIBIB Cy4YacHOCTI SK
pexiama, 3acodu TypHCTHYHOI HaBiramii, opopMiIeHHs
BITpMH MarasuHIiB Ta IHIIMX 3akiafiB [9], ski, sk
NpPaBWJIO, 30CEPEIDKYIOTBCS HAa  HIDKHIX — Apycax
icTopuuHoi 3a0ymoBu. Iloka3oBUM IpUKIAIOM Yy
[bOMY 3B’sI3Ky MOXe OyTH peKjama pi3HHUX BHIIIB
JUSUTbHOCTI B ICTOPUYHOMY MPOCTOPI y KHUTAHCHKHX
MicTax, Je aOCOJIIOTHO BIJCYTHI sICKpaBi CHOKETHI
peximamMHi 3acobu, a Bcs iH(popMalliifHa pekiIaMa
BUKOHaHa B OJHOMY KJIIOYi BHKIIOYHO HarMcaMu
KATaCEKIMH iepormidamu. JlenikaTHICT
Mi3HABAIGHUX HOBHX €JIEMEHTIB, IO IOJETIIYIOTh
opieHTalifo Ta mepedyBaHHSA roAeH B MyOJIYHHX
MPOCTOPax ICTOPUYHOTO sipa — TOJOBHA CKIIaJ0Ba
iH()OPMATUBHOTO HACHUEHHS HOTO CTPYKTYPH.

MichKuii IPOCTip TOBHHEH OYTH Opi€HTOBaHUIT Ha
moTpeOu OACHKOr0 MacmITaly i MpOTOpIIil JIFOIIHY,
il 4yTTsS Ta CHPUHHATTS, y 3B’S3Ky 3 UMM OCHOBHI
aKIEeHTH  MicbKol  3a0yJOBM  HaiIOLiNbHILIE
pO3TalIOBYBaTH Ha piBHI ouel. JlM3aliH HIDKHIX
MoBepxiB  OyZiBedb Ma€ CYTTEBE 3HAYCHHS IS
MpUBaOIMBOCTI  CHPUHMHATTS ~ CEpelOBUINA,  aJpKe
BJIACHE IHTEPAKTUBHICTh HMIKHIX MOBEPXIB MOJISTae y
B3a€MOJIi CHOTVIAAAHHSA 3OBHIMIHIX 1 BHYTPINOIHIX
MIPOCTOPIB.

Oco06mBoro 3HaUCHHS Ha0yBa€e HIYHE OCBITICHHS
B icTOpu4yHOMY siapi. Brame BUpIIIEHHS IIiICBITKA
aKIEHTHUX CIIOpPYZA, TOJOBHO iX BEpPXHIX SPYCIB,
CTBOPIOE HETIOBTOPHY HIUHY «20/1y0) AiHilo» 3a0yN0BH,
uro crerudiuyHo 30arauye obimuys Micta. J[o mporo
JIOAAEThCS epeKTHA MIICBITKA OaraTux apXiTeKTypHO-
IUIACTUYHKUX €JIEMEHTIB (acaiiB, B Iepuly 4epry ix
BXIJJHUX TPYII, @ TAKOXX BITPHH HW)KHIX IIOBEPXiB, L0 Y
TEMHY TOpY J00U aKIEHTYE IUIACTHKY 1CTOPHYHOL
3abymosu [10].

OCKUTBKH Y IEHTpaX iCTOPUYHUX MICT 3HAYHOIO
MipO0 30epiraeThCst KHUTIOBAa (YHKIA, B TIPOIEC]
MOJIepHi3alii W pPEKOHCTPYKTHUBHUX II€PETBOPEHB
Ba)XXJIMBO JIOTPUMYBATHCh TPaJULIHHOT CHCTEMH
MePeXiTHUX MUTI03IB MK IHTUMHUMH TPOCTOpaMHU B
CepeAMHi JKUTIOBMX KBapTaliB 1 MyOJi4YHHMHU
MIPOCTOPAaMH BYJIMIIB 1 TJIOMI.



[ |
E=2®  \wschodnioeuropejskie Czasopismo Nauko

we (East European Scientific Journal) #1(53), 2020 7

In. 2 eyn. O. Kobunsncokoi 6 Yepnisysx. Yrpaina [11].

Oco0nuBe  3HAa4YeHHS A IHTEPAKTUBHOI
pekpearii B IEHTpaX ICTOPUYHHX MICT Mae
3a0e3MEeYCHHs] BEIIMKOIO CIICKTpa MOXJIHMBOCTEH MIs
CYCIIUTBHOTO CIUIKYBaHHS Ta AUCKYpciB. B mpomy
ACTICKTI CITiJ] 3BEPHYTH YBary Ha JEMOHCTPAIIIIO Pi3HUX
MPOEKTIB Ha  BIONOBITHHX dYacTWHaX  (acamiB
OTOUYIOUMX OYIOWHKIB, Yd Ha TpaHCPOPMOBAHHUX
MEPEHOCHUX €KpaHaX, NPU3HAYCHUX Uil €CTETHYHOTO
Bi3yaJIbHOrO 30araueHHsi MICTOOYIIBHUX IHTEp €piB,
ab0 Ha cCremiaJbHO Opra”izoBaHux cieHax. Jlo
Heperisily LUX MPOEKTIB MOXYTh JONy4aTHCS SIK
MEIIIKAHI[I-KOHCYMEHTH MICTa, TaK 1 TYPHCTH, Ta,
CHUIKYIOUHCh MiXK Cc00OK0, paguTHUCh 1 BHOMpPATH

HaMJOUINBHIII 3 IXHBOT TOYKM 30py BapiaHTH. Taki
MIpe3eHTAIli] 3a3BUYaii KOPOTKOTPHBAJi 1 MOOLIBHI.

B mepeBaxHO HEBENMKUX MyOJTiYHUX HPOCTOPAX
ICTOPHYHOTO  LEHTPY MicTa aKTyaJlbHHM  CTa€
MIEPETBOPCHHSA iX Ha MICI CIeMU(PIgHIX MY3UYHHX 1
JTepaTypHUX BHUCTYIIB (aBTOPChKA MICHA, MOCTUYHI
BUCTYIIH) 3 OJJHOYACHUM 3a0€3IEUCHHAM MOXKIUBOCTI
iX  OOroBOpEeHHs, a  3HAYUTb  PO3IIUPESHHS
MIDKITIOJICBKOTO CIiJIKyBaHHSA. [ IIbOro B TaKHX
MPOCTOPAX CJij nepeadadaTH TpaHCHOPMOBaHI CIIEHH
Ta MICISI IS TsgadiB, a00 BHPIMICHHS JICSIKHX
MPOCTOPIB ~ 3aBIsSIKM  penbedy  SIK  HEBEIMYKi
amiTearpu.

In. 3 Colonial Oak Music Park in historic St. Augustine. Florida [12].

IlixaBuM MIPUKIIAJIOM I ABHIIEHHS
IHTEPaKTHBHOCTI ~ MOXX€  CIyTyBaTH  CTBOPEHHS
BUJOBHUIIHUX MPOCTOPIB 13 MYJIBTH(PYHKIIOHATEHUMHI
CIIEHAaMH, 10 TPaHC(HOPMYIOTBCS B 3aJI€KHOCTI BiJ
notped Ta BIKOBHX TPYT, B iICTOPHYHOMY S/pi MicTa.

CueHn MOXYTh BHUKOPHCTOBYBATHCS SK MICII JUISA
TeaTpaJbHUX BHCTaB, MaMHCTep-KJIaciB, MY3HYHHUX
(dectuBaniB, ¢ectuBaiiB, MOB’SI3aHUX 3 ICTOpiErO
MicTa, A CHOPTY (KOB3aHKH, OUTAYI IHTEPaKTHBHI
MalJaHIUKH TOIIIO).



. |

8 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 2020 EESIL

TonoBHI BHCHOBKH. YCe BHUKIAJCHE 3aCBiTuye
MOJKJIMBICTh BIPOBA/PKCHHS HAJICKHOTO KpPEaTHBY Y
chepy IHTEPaKTUBHOI pekpearlii SK I MEIIKaHIIB
MicTa Tak 1 U1 Horo rocTei.

SIKicHI iHTEpaKTHUBHI peKpeaii € MOXiTHAMH Bif

ICTOPHKO-KYJIBTYPHOTO  TOTEHINAy  iCTOPHYHOI
3a0ymoBH  MicT, O0COONMBO iX  [EHTpiB, IO
3a0e3meuyroTh  OaraTcTBO 1 po3MaiTTI  opM

BUKOPHCTaHHS apXiTEeKTYpPHO-CCTETHYHUX BapTOCTEH
3a0ylI0BH, CKJIafeHOI MHPOTATrOM MHOBIOr0 4acy Ha
MOENHAHHI  PI3HUX  apXiTEKTypHO-MiCTOOYIIBHUX
YMOB.
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URBAN PLANNING PROBLEM OF BAKHCHISARAI CITY

Eoem Pycmemosuu Ceitmacanos

acnipanm npu Kagedpu meopii,

icmopii apximekmypu ma Cuhme3y MUucmeyms,

Hayionanvua axademis 0bpazomeopuozo mucmeymasa i apximexmypu

MICTOBYJIIBHA ITPOBJIEMA MICTA BAXYUCAPAM

Abstract. The article deals with the main urban development stages of Bakhchisaray, analyzes the current
state and reveals the main urban development problem of the city.

The factual basis of the research is the materials obtained as a result of full-scale surveys of the historical
development of the Crimea, the study of specialized editions of the period 1880-1939, which are stored in the
funds of the BICAMZ (Crimean History Museum-Reserve in Bakhchisaray), the holdings of the Scientific Library
and the name of the Library, sources from the stock museums, architectural materials of state repositories (State
Archives of the Crimean Region).

There were no large-scale studies of the development of the architecture of the Crimean Tatar dwelling in
Bakhchisaray. Certain issues of Crimean Tatar architecture are devoted to the work of: V.Bodaninsky, B.A Kuftin,
Yu.V. Krikun, M.A Voloshin.

Time proves the need to explore the urban problem of the city of Bakhchisaray.

AHoTanis. Y cTaTTi po3IIIsSIHYyTO OCHOBHI MICTOOY/IIBHI €Tanu po3BUTKY M. baxuucapasi, IpoBOIUTHLCS aHAII3
ICHYIOUOTO CTaHy 1 BUSIBIISIETHCSI OCHOBHA MiCTOOY 1iBHA IpOOJieMa PO3BHUTKY MicTa.

Bu3HaueHi OCHOBHI NPUHLUIHK 1 PUHOMH, SIKI CKIIQIAINCS YIIPOIOBK THUCSY POKIB ITPOKUBAHHS JIIOJEH Y
M.baxuucapaii. BusiBieHi 0coOIMBOCTI MPOEKTYBaHHS KPUMCBKOTATaAPCHKOT'O JKUTIIA B CHelU(iYHUX MTPUPOJIHO-
KIIMaTHYHAX YMOBAaX, reoMopQoIoTiuyHoi Oya0oBH penbedy. Bei 11i 0co0MMBOCTI IPUPOJHUM YHHOM BiIOWITHCA i
B apXiTeKTypHO-IIPOCTOPOBOI OpraHi3alii KpUMChKOTaTapchKOro uTia y M.baxuucapaii.

@DaKTOJIOTIYHOI0 OCHOBOIO JIOCTI/DKCHHS € MaTepiand, OTpUMaHi B pPe3yJbTaTi HATYpHUX OOCTEXKEHb
ictopruHoi 3a0ymoBu KpuMy, BUBUCHHS crierianizoBaHux BHAaHb nepioxy 1880-1939 pp., ski 30epiratoThes, y
tdormax BIKAM3 (KpumcpKoro icTopu4HOT0 My3€er0-3aroBifHuKa B baxuncapai), y hormax HaykoBoi 0i0mioTeKH
imeni 1. l'acmipiacekorO, MKepen 3 pormoBi My3eiB micta Cimdeponons, baxuncapaii, apXiTeKTypHHX MaTepiaiB
JepxaBHUX cxoBuul ([epxaBuuii apxiB Kpumcbkoi o0nacti).

[upoxomacmTabHUX JOCHTIKEHb PO3BUTKY apXiTeKTypH KpPIMCBKOTAaTapChKOTO *XHUTIa y M. baxuncapas ne
MPOBOIWIOCA. BHCBITICHHS OKpPeMHX TIHTaHb KPHUMCBKOTATapChKOI AapXiTeKTypH TIPHUCBSYEHI poOoTH:
V.bonaniackoro, b.A. Kydtina, F0.B. Kpukyna, M.A.Bonommuna. [{i po6oTr BUKOHYBaJMCs Ha mMOYaTky XX
CTOJITTSI.

Yac moBOIUTH HEOOXITHICTE AOCHIIKYBaTH MicTOOYAiBHY ITpobiemy micta baxumncapast.

Keywords: Crimean Tatar residential development, design features, urban development stages of
Bakhchisarai.

Kniouosi cnosa: xkpumcvkomamapcoka dHcumioga 3a06y006da, 0CoOIUBOCMI NPOEKMYBAHHS, MICMOOYOi6HI
emanu po3sumxy micma bBaxuucapas.

HocranoBka mnpobaemu. Ha wictoOyniBHy  0COOIMBOCTI HPHUPOAHMM YHHOM BIiIOWIHCS 1 B

KapTuHy MicTa baxumcapail BIUIMHYIH TIPHPOIHO-
KIIIMaTH9HI YMHHUKH, 0COOINBOCTI TeoMopdororidaol
OymoBu penbedy, eTHIYHI UMHHMKA. Bei  mi

apXITeKTypHO-TIPOCTOPOBOI OpraHi3arii Micra.
OcHOBHa Bich IUTaHYBaJbHOI CTPYKTYpPH MicTa

Baxuncapaii - piuka Yypyk-Cy, mepernHae micto 3i

CXOJy Ha 3axXiJ i AUTUTH HOTO Ha JIBi YaCTHWHH, HA CTape
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i HoBe Micro. Piuka Yypyk-Cy mnpomuna riaubGoky
VIIENUHY, 10 pO3CIKa€ BHYTPIIIHIO Tpsgy B
MONIepeYyHOMY HampsMKy. BepxHi ropuzoHta OopTiB
JIOJIMHY BHACJIJIOK BUBITPIOBAaHHS BaIHAKY YTBOPHIN
XMMepHI KaM'stHi ctaTyl 3aBBUIIKK 10 20 M. 3a Jnesky
CXOXKICTh 3 Mi()IYHUMH ICTOTAMH JaHI OCBITH Ha3BaJI
npupoganMu cdiakcamu. Piuka Yypyk-Cy Bmamae B
piuxy Kaua, 1o nmpoTikae B310BX MIBICHHOTO KOPAOHY
Micta baxumcapaii. B cepenni Biku, 1mie 10 BAHIKHEHHS
Baxumncapas, Ha #oro MicIi iCHyBajo JOCHTH BEJIUKE
tatapceke cemmmie Ecki-lIOpr (Crape mnocemeHH:).
3'SIBIIIOCS BOHO HE BHUITAJKOBO: TYT IPOXOIHUB CTaPHIA
KapaBaHHMI 1UIIX - 3 XepcoHeca Ha MiBHIY, 10
[epexoncekoro mnepemmiiky. | B Ham 9ac MicTo
Baxuucapaii € BaXJIMBHM TPAHCHOPTHHM BY3JIOM,
pO3TaloBaHU Ha TIEPETHHI JOPIT, 10 3B'SI3YI0Th HOTO
3 yciMa yactuHamMu KpuMCBKOro miBOCTpOBa.
OcobmuBocTi c(hopMOBaHOTO pO3CeneHHS
00yMOBIIOIOTH HETIOBHOI[IHHUK PO3BUTOK MicTa i
TMPUPOAHUH TaHAmAa(T TepUTOPII.
AHaJi3 0CTaHHIX J0C/TiIKeHb i myOJikauii.

DaKTONOTIYHOI ~ OCHOBOK  JOCTIIDKCHHA €
MaTepialy, OTpUMaHI B  pPE3yNbTaTi HATYPHHUX
oOCTeXKeHb  icTOpu4HOiI  3a0ymoBu  baxuucapas,

BUBYCHHS CICIIaTi30BaHUX BHIaHb Tmepioxy 1880-
1939 pp., ski 30epiratotbes, y ¢onmax BIKAM3
(KpuMCBKOTO  ICTOPHYHOTO MY3CH0-3alOBiIHUKA B
baxuucapai), y ¢ponnax HaykoBoi 0i0miorexu imeHi .
lacnipincekoro, mkepen 3 (oHOOBI My3eiB Micra
Cimdepononp, baxuncapail Ta mpUBaTHUX KOJEKIIiH,

apXITEeKTYpHHX MaTepialiB  JIep)KaBHUX  CXOBHII]
(Hep-xaBHwmii apxiB Kpumcpkoi obmacri).
[IupoxomaciuTaOHUX ~ TOCHI/UKEHb  PO3BHUTKY

apXITeKTypd KPIMCBHKOTATapChKOTO JKHUTIA y MICTi
baxuucapaii He mpoBOMIIOCS. BUCBITIICHHST OKpeMuX
MUTaHb KPUMCHKOTATAPCHKOT apXiTEKTYpH IPUCBIYEH]

poboru: Y.bonaninckoro, b.A. Kydrina, }O.B.
Kpukyna, M.A.Bonommna. 1li pobotu BukoHyBanucs
Ha movatky XX CTOJNITTS 1 HPHUCBAYEHI NEpeBa)KHO
JOCIHI/DKEHHIO  THHOJIOTii  KPUMCBKOTAaTapChbKOTO
skuTia. [1]

BuBueHHs MicTOOYAIBHOTO TIOJIOXKEHHS MicTa
Baxuncapaii mpoBommiocs daxiBisamu  KpumMcekoi
KAPM «YxkpmpoekrpectaBpamist» 3 1979 p. bym
BHKOHAHI apXiBHI TOCTIKCHHS, CKJIaJeHa 1CTOpUYHA
3ammcka. BizyanpHo obOcTekeHa Mickka 3a0ymoBa, IO
BIIMOBiaJI0 KOPAOHIB MicTa mo4yatky XX cT. byma
MpoBeAcHA iHBEHTapH3amlis OyIiBens IICHTPaJIbHOI
YaCTHHU MicTa. 3a pe3yjbTaTaMH JOCITIKEeHb OyB
CKJIQJICHMH  CHHCOK  MaMm'siTOK  MiCIEeBOro i
HalliOHAIBFHOTO 3HAYEHHS, PO3TAIIOBAaHUX Ha TEPUTOPIT
Mmicra baxumcapas, 1 IiCTOPHKO-apXiTEKTypHHI
ormopHuil IiaH Micta baxumcapas, mo BKIOYaE
rpa¢igHi MaTepiany Ta MOsSCHIOBAIBHY 3amuckKy [10].

OCHOBY JTaHOTO AOCIIKEHHS CKJIAIN JOKYMEHTH
XIX - mouwatky XX cr., CKoHIIEHTpOBaHI B (hoHIaxX
«epxasroro ApxiBy Pecry6miku Kpuv» («I"”APK») i
HayxoBoro apxisy BIKAM3 (baxuucapaiicbkoro
ICTOPHKO-KYJIbTYPHOTO Ta apXeoJIOTIYHOTO MY3€l0-
3anoBigHuKa) [7].

Sk momatkoBe Jkepeno  iHdopMmarii, IS
BU3HAYCHHS! TEPUTOPIAIBHUX MEX MicTa B CepeAMHi
XVIII - mouwarky XX cr., 5okamizamii OKpeMHX
OyniBens OyB  BHKOpUCTaHMHA  KapTorpadidHumit
MaTtepiai: IIaHu, CXeMHU, KPECJICHHS, TPOEKTH CIIOPY/I.
[8] Ilman baxumcapas 1737, BUTATHYTHH 3 apXiBy
Baxuncapaiicekoro ICTOPUKO-KYJIbTypHOTO Ta
apxeoyorigHoro  mysero-zamoBigHuka  (BIKAM3)
(pic.3), reomerpuuHHMi IUTaH Micta baxuucapas 3
mepeamictamu (puc.l); man 3axigHii vacturi 1914 p
30epiratoTbesi B oHmax JlepxaBHoro ApxiBy
Pecny6utiku Kpum (IAPK) (puc.2).

: Y

Puc. 1. I'eomempuunuii cneyianonuil cnipue nian Anmeuemcwki nogimy m. Baxuucapas, 3 nepedmicmsamu.
3 apxisy 'APK
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Yac noBOIUTH HEOOXIIHICTH  JOCIIKYBaTh
mictoOyaiBHY pobnemy micra baxuncapas.

BunisienHsi HeBHpilleHHX paHille 4YacTHH
3arajibHOI mpodJemMu.

VY posButky micra baxumcapaii cniocrepiraerscs
CKJIaJIHa €BOJIIOLSI €THOKYJIbTYPHHUX TPAIUIiN Pi3ZHUX
€II0X, IO B CBOIH OCHOBI MalOTh HAHIABHIII IUIACTH
icTopii MucTenTBa i apxitekrypu Kpumy.

3arampHi  mpami 3 icTopii ~ OCHOBHHX
MICTOOYHIBHHX eTariB po3BHTKY Micta Bbaxumcapaii
BiJICYTHI, BiTIyBa€THCSA HEIOCTATHS

CKOOPIMHOBAHICTD Y IOCII/DKCHHSX, IPHUCBIICHUX
came apxitekTypi Micra baxuncapaii. IcHye notpeba B
crcTeMaTH3alil pe3yJIbTaTiB NONepeIHIX AOCIIKEHb,
BU3HAYECHHS ocobnmBocTel MIPOEKTYBaHHS
KPUMCBKOTAaTapChbKOro XKuTia y Micti baxuucapaii B
apxiTekTypHiil cucremi Kpumy, BUSABIEHHS IXHBOTO
3HAYEHHS JJIS1 CTAaHOBJICHHS apXiTEKTypH HACTYITHOTO
nepiony Ta BU3HAYCHHS iCTOpHYHOTO,
KyJIBTYypOJIOTI4HOTO, MHCTEIBKOTO 3HA4YCHHA
KPUMCBKOTAaTapChKOi apXiTEKTYPH B 3araibHii cuctemi
KyJIbTypHOI Ta apXiTeKTypHOI craqmuan Kpumy.

Y gmaHmii Wac 1 Ha TePCIEeKTUBY HEOOXiTHO
pPO3pOOUTH OCHOBHI MICTOOY[IIBHI €Tamu pPO3BUTKY
Micta  baxuucapaif, ski  0a3yBaTUMyThCS  Ha
JOCIIIJKEHH] ICTOPUYHO COpMOBaHHMX 1 MPaKTHYHO
BTpau€HHX HA CHOTOJHILIHIA JeHb IUIaHYBAIBHHUX
CTpyKTyp Micta baxuucapaii, mnpoBecTH aHaii3
ICHYIOUOTO CTaHy Ta BHSBHUTH OCHOBHY MICTOOYIIBHY
mpo0IeMy po3BUTKY MicTa.

HocmimkeHHss MicToOyniBHOI mpobieMu MicTa
Baxuncapait XII-XX cT. y CTpyKTypi iCTOPHYHHUX
noceneHs Kpumy HeoOXigHe A mOoOYIOBU HLTICHOTO
3HaHHSI 3 ICTOpii Ta Teopil KPUMCHKOTAaTapChKOI
apxiTeKTypu, a TaKoX Uil pPO3pOOKH HAyKOBO
OOIPYHTOBaHMX IUISAXIB 30€pexeHHs MicToOyIiBHOT
cnajmuHu eTHiYHuX Tpyn y Kpumy. [HIIHM
aKTyaJIbHUM 3aBJaHHSIM CBOTOJICHHS € 30epeeHHs
ICTOPUYHO chopmoBaHOi CBOEPITHOCTI
apXITEeKTypHOTO o0pazy CTapOBUHHOT'O
KPUMCBHKOTAaTapChbKOTO JKUTIA 1 PO3BUTOK ii HIIIXOM
BiJIPOJIKCHHS TpaIuIiHIX HaTIPSIMKiB
(hopMOyTBOpEHHS.

OOpaHuii TEeMaTHYHHUIA HAIPSIMOK JTOCIIIXKCHHS €
peanizauiero Jexnapanii Mexiko nmpo noiituky B chepi
KynbTypu (mpuiiHatoi 6 cepmHs 1982 poky Ha
BcecsirHiit kongpepenuii KOHECKO).

3axHCT KyJbTypHOI PI3HOMAHITHOCTI € €THUYHUM
iMIepaTHBOM, BOHA HEBIJIUIbHA BiJl MOBAard TiTHOCTI
moackkoi  ocobucrtocTi. BoHa Mae Ha  yBasi
3000B'S13aHHSA TIOBa)kKaTH IIpaBa JIOOUHH 1 OCHOBHI
cBoOOmHM, ocoOnmBO mpaBa ocCi0, IO HaNeXaTh [0
MEHIIIMH, 1 TIpaBa KOpiHHUX HaponiB. Hempumyctumo
TIOCUIIATUCS Ha KYJIbTypHE PO3MAITTS [UISl 3arlOisTHHS
LIKOAY IIPaBaM JIFOAWHH, TapaHTOBAaHUM MIKHapOJIHUM
mpaBoM, abo it 0OMexeHHs1 chepH TX 3aCTOCYBaHHS.
[2, c.73].

JlocnmijpkeHHsT  JIOTIOBHIOE  CBOIM ~ MarepiajioM
po3noyary B 1993 p. HayKOBO-JOCJITHUMH
iHctutytamu Kuesa i JIbBOBa mpaiio HaJl yKJIaJaHHIM
HAWIIOBHIIIOTO ~ KATaJIOTy  HEPYXOMHX  IaM SITOK
eTHIYHUX KyJIbTYp YKpaiHu. SIK pe3ympTaT Takux
MOMIYKIB Yy CTaTTi 3alpoINOHOBAHO KIACH]iKaIliio
icTopuyHEX MicToOyniBHUX yTBOpeHBb y baxumcapai,
sKa BimoOpakae piBeHb 30EpEKCHOCTI TPaTUIiIHHOTO
XapakTepy CepeJoBHIa KPUMCHKOTATaAPCHKOTO JKUTIIA
XHI-XX cr.

@DopmyIIOBaHHA Wijel cTaTTi

Mera  pmaHOrO  JOCIHI/DKCHHS:  BU3HAYCHHS
OCHOBHHMX MICTOOYMIBHMX €TaliB pO3BUTKY M.
Baxuucapaii.

Buxisian ocHoBHoro marepiaay. Ha rtepuropii
HUHINTHROTO baxuucapas 3maBHa iCHYBaJIO KiJIbKa
noceneHb. JJo MOMEHTY YTBOPEHHS MICTa B IEpILii
mooBuHI  XVI cTomiTTa cepen HUX Oylo TpH
OCHOBHHX: Micto-doprenss Kupk-€p Ha ripchkoMy
mucy (mmHI Bimommid sk UYydyrt-Kane), cemmmie
Canaunk (Puc.4.) B ymenuni 6inst nigaixoks Kupk-Epa
i cemmme Ecki-lOpt mpu Buxoni 3 nonuHu. [3]
Tepuropis baxuucapass NOMIMPIOETBCS HAa YaCTHHY
30BHINHBOI IPSAAN MiBHIYHO-33X1THOTO MaKPOCXHITY
Kpumcbkux rip, nonuny piuku Kava i po3ramoByerbest
Ha 00ox Oeperax mpaBoi nputoku p. Kaum - gonuxu
piukn Uypyk-Cy i 4OTHPHOX 0alloK, SIKUMH IPOTiKaJIH
CTPYMKH - TPUTOKM piuku. Bepmmua pommHm p.
Uypyk-Cy 3HaxoauThes B paiioHi (poprens Kupk-€p)
M. Uydyr-Kane (Pic.5.).
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Puc.5. Konvoposa epasropa X I Teticiepa. Baxuucapaii. 1799-1801 pp.

JloMiHylOUMMH ~ €JeMEeHTaMH B  CTPYKTYypi
NPOCTOPY MPUPOJHOTO KOMILIEKCY IOJMHHU DPIYKH €
Bomoniu. JlaHamagdTHOI OCHOBOIO JTOCIIIKYBaHOT
Teputopii € piBHuHa Tepacu OeperiB p.Uypyk-Cy i
penbedHi y3rip's cxumiB gonuan. @opmu penbedy, 3a
BUHATKOM piBHUHH Tepacd Uypyk-Cy, BiApI3HAOTHCS
AKTUBHICTIO 1 MaloTh MacimTald, SKUH JOMIHye HaJ
MacmraboM  (GopM  apXITEKTYpHO-IIPOCTOPOBOTO
CepellOBUINA;  OCTaHHI  HIIKOPSIOTBCS  (opMam
JMaHamadTHOT OCHOBH, SIK B CEHCI HOro ()OpMyBaHHS,
TaK 1 Bi3yBaHHS MEH3aXHO-BUAOBHI CTPYKTYpH MiCTa.

JlammmragroMm  MicmeBocTi - By3bKa JIOJIMHA
ripchkoi piuku - Oyjia 0OyMOBJIEHa MNpOBITHA POJIb
MO3/I0BXKHIX BYJIHIb, OJIHA 3 SIKMX HMPOXOJAMIIA B3IOBIK
nanaity i OyJa BiIHOCHO mupokoi. Pemra Bynuii Oymnu
BY3bKHMH 3 OpYKIBKOIO, MaJId JPYTOPSJHE 3HAYCHHSI.
IcTOpUYHOIO 1HXKEHEPHOI TiAPOJIOTIYHOI CHCTEMOIO €
KaIlTaKHi BOIOMPOBII, MPOBEACHHH 3 TIPCHKHUX DKEPETT
[5, c.15] (Puc.3.).

Haii0inpm apeBHs YyacTHHA MicTa - CTape MICTo,
JO 4acy 3acHyBaHHs baxuucapas MaB CBO€piIHY
IJIaHyBallbHY CTPYKTypy. [l minaHyBajabHOI OCHOBU
MicTa XapakTepHUM € OpraHiuHe IO€JIHAHHS
MICTOOY/JIBHUX KOMIUIEKCIB 3 HPUPOJHUM MOYATKOM.
CTpyKTYpHUMH elleMeHTaMH IIaHyBaHHA € Mepeka
BY3bKHUX ByJHIb baxuncapasi, siki MOB'sI3yI0Th ii 3 yciMa
paiionamu Micta. [4] OCHOBY CTAaHOBHTH BYJIMIIA
Jlenina 3'egnye paiionu Anutama-lepe, Uydpyr-Kane i
Canaunk 31 Crapum MicToM. SIK TpOMaaChKUil LEHTp
BOHA CKJIAJaNIacsl ICTOPHYHO: HA Hil PO3TAIIOBYBAIUCS
XaHCBKWI Taiall, akIeHTHI KyJIbTOBI Ta TPOMaJChKI
CHOPYAH, PUHOK. BaxxJIMBy poJib Tpajy TaKoX BYJIHII
T'opwkoro, K.JIiObkuexra, OCTpOBCBHKOTO,
YepBOHO(IIOTCHKA, bimpmoBuk  ta  Ilmixra.
Hanpuxknan, Bymuui Ilponerapceka 1 Illmiara B
MUHYJIOMY 3'€THYyBaJn XaHCHKUH MMajal 3 MIIIXOM BiJ
cxigaux Bopit Yydyr-Kane no Ecki-Opra, ane
BHACNIJOK pYHHYBaHHS pO3TAllOBAHUX HAa HHUX
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KYJIFTOBUX CHOpYJ, BOHH OiJBLIOI0 MIpOIO BTPaTHIIN
CBOE€ iCTOpHUYHE 3HaYCHHS [6, ¢.23].

[lepeunna  dopma  cagub®  BiJpI3HAETHCS
i30JIbOBAHICTIO BiX 30BHIIIHBOrO cBiTy. KBapramm
XapaKTepU3yIThCS MaplUeUIPHON CTPYKTYPOIO 1 Ire
MaTh Tepacye ¢opMy, 3aBIIKM uoMmy (acamu
OymiBens iX BHYTPIIIHIX ABOPiB JOOPE MPOTILIIAIOTHCS
3 pgomuan  Yypyk-Cy. Ilg  dopma  misHime
TpaHcopMyBanacs TpH  po3MilieHHI caaud B
CTPYKTYpi CepelIHBOBIYHMX KBapTalliB, aje BCE-TaK{

nepBUHHA (popMa LiHHIIIA 32 ICTOPUKO-KYJIbTYPHUMHU
o3HakaMu (McTOpUKO-apXUTEKTYPHBIIl OMIOPHBIN IIAH
ropoja baxuncapast ABToHOMHO#1 Pecniy6muku Kpbim).
[7]

Micrto minuBcst Ha KBapTaiu (Maajuie), MpH SKUX
3a3Bp4ail Oynu MedeTh 1 uBHHTap. Yacto HasBa
MIPUXOJY JAaBajH MO iMEHi MeYeTi, HAPHKIIA] KBapTall
Taxrtamu-/xami, Apcnan-Ara. fnr'an-JDxami i iH.
(Pic.6., Puc.7.).

————— - i
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Puc. 6. IIpoexm na Oyodisnuymeo 6younky i pricenie 6 npuxooi «Apcramn-Azay.
3 apxiey I'APK.
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Puc.7. Cxema posmausysanns xeapmanie (Maane) i 30epedicenux meuemeri
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Ha mepumopii cmapozo micma.

B kinmi XVIII - mouatky XX CT. MpOJ0BKYyBaia
iCHyBaTM  KBapTalbHa  CTPYKTypa  3a0yJlOBH.
CrHoslyuHHMH eJIeMEHTaMU Li€l CTPYKTypH BUCTYIIAIN
KyJIbTOBI Ta IPOMAJICBKI CHOPYIH - JoKami (Mederi),
mopbe (MaB3onel), Tekkie (MOHACTHpPI IEpBINIiB),
¢onTann. OcCHOBHa 4YacTMHAa IIMX cHOpyx Oyina
CKOHIIGHTpOBaHa B cTapiii wactuni baxumcapas, ne
aHcambOip OyaiBens XaHCHKOTO manaiy OyB LEHTPOM
rpanogopmipyroniMi KOMIO3HII].

[InaHyBaNibHa CTPYKTYpa >KUTJIOBHX KBapTAaliB
HaJaBaja BHU3HAYaJbHUII BIUIMB Ha MICTOOY/IBHY
KyJIbTypy B LiJOMY. ApXITEKTYpHO-IIPOCTOPOBE
CepelloBUILlE  TEPUTOpil  CTBOPEHO  OJHO- 1
JIBOIIOBEPXOBOT JKUTIOBUMHU 3a0yzoBamMu,
chopMOBaHUMH 3a KUTbKOMa BHIAMH MICTOOYAiBHOT
KyJbTYpH: KPUMCBKOTaTapChKOi, POCIHCHKOTO
KJIACUIIM3MY, €KJICKTHKH 1 MOJIEpHY.

3aJexHO BiJ TOro, B MEXax SIKOrO MPUPOTHOTO
KOMIUIEKCY —PpO3TAIlOBYBAalIMC KPHUMCBHKOTAaTapChKi
JKUTIIOBI OyJMHKH - PIBHUHHOI'O 200 PO3TaIIOBAHOTO
Ha CXWJax, BOHM MalH pi3Hy 00'emHy ¢dopmy. B xoni
nepeOyJ0B apxiTekTypHa (opma caiuOHUX OyIUHKIB
KPUMCBKUX TaTap CHWIBHO 3MIiHMJIACAd, HPaKTUYHO
3HUKIA 03/100JIeHHS OYyAMHKIB 3 JepeBa (PELIiTKA
Tepac, OankoHiB, pi3bOJICHI [OeKOpaTWBHI JAeTai,
xapakTepHoi (OpMH AiMapOB Teuei abo KaMiHiB, IHOII
TAKOXX IMOKPUTTS [axiB 3 TaTapChbKOl YEpPEIuili).
3MiHeHo (acanu OyIMHKIB, IO BUXOJATH Ha BYJIMIIO,
Terep B HUX MPOpi3aHi BiKHA.

I'pomanceki ciopyan baxuncapas XVI-XVIII cr.
SKI Malld  TpagMUiiiHy Ui 1CJIaMCBKOTO — MicTa

apxiTeKTypHy (OopMy - Lie TypeubKi Ja3Hi, 0 Ipau
Ba)XXJIMBY POJIb B JKUTTI MyCyJIbMaHHHA. Y MUHYJIOMY
niBoOepexHa i npaBoOepexxHa yacTHHM baxumcapas
o0'eqHyBaJIMCs TOpPYY KaM'SIHUX CKJICMIHHHMX 1
JIepeB'sHUX MOCTIB, BEJMKA YAaCTHHA SKHUX 3HUILICHA.
Enementom manyBanbHOi cTpykTypu baxumcapas
Oynu 1wromli 3 (OHTaHAMM KanTa’KHOI BOJIOIIPOBOAY,
SIKMH HAIlOBHIOBAJIUCA BOJIOIO 3 TIPCBKHUX JUKEpE.
@oHTaHM po3MillyBanucs SIK y JBOpax caand (BydL.
Komcomonbuip - mamiashaukiB, 11, Cnai, 16,
T'opbkoro, 3, 62), Tak i Ha BYJHUISX - YacTo OLIs
MeYeTeil Ta IHIIMX TPOMAACHKUX OyIiBenb - BYIL
OctpoBebkoro, 25 Illmigra, 35, Ilymkina, 18-20,
PiukoBa, 125. YacTuHa 3 HUX 30€peryincs, esiKi 3HOBY
BIJITBOPEHO, aJie 1€ JINIIIE HEBEJIMKA YaCTHHA 3 THX, L0
ICHyBaJI B MUHYJIOMY.

Y 1783 poui Kpum yBilimoB 10 ckiamgy
Pocificekoi immepii, Oyna 3acHoBana TaBpilicbka
o6usacte. CriBBiJTHECEHHS HasIBHOT'O KapTOrpadiyHoro
Mmarepiany ki XVIII cromitrs 31 30epexeHoro
3a0yZ0BOI0 TOBOPHTH Ha KOPUCTH TOTO, MIO
IUlaHyBaJIbHa CTPYKTypa baxumcapas, icHyloua B
JaHUH 4ac, 3aKIa/iecHa B OCHOBHUX pHCaX TeHIUIAHOM
80-x poxkis XVIII cromitrs (pic.3.).

Jo mouatky XIX cromitTs 3a0yHOBYETHCS
«Oy(epHa» yacTHUHA, MIX CTAPUM 1 HOBHM MICTaMH -
HUHINIHSA Byuipsl @pyH3e. BuHukae Toprosa Bich - BiJl
Marnoro bazapy (paiion By:n. Ilymkina) - no Benukoro
Bazapy Ha B'i31i B MicTo 3 60Ky CeBacTomnoss.

VY  micnsSBOEHHUMH — TEpiof  MiBHIYHO-3aXigHA
yacTiHa baxuucapas 1HTEHCHBHO  IOTJIMHAJACs
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MPOMHUCIIOBOT 1 )HUTIOBOO 3a0y10B010. 110 cTOCy€eThCS
MOJANBIIMX  POOIT, TO TOMITHI JHIIE  CIiTU
KOHCEpBaLIHHUX JOKJIAJ0K CTiH, BUPOOJICHUX B 1962-
1963 pp. 3a MPOEKTOM HAYKOBO-IOCHIITHOTO CEKTOpa
VYKpalHCBKUX ClielialbHUX HayKOBO-pecTaBpaliiHUX
MaicTepeHb. YacTkoBa  KOHCepBalis  awoopoe
nposojmnacs B 80 pp. XX cr. [9, ¢.5-7].

Cyuacunii baxumcapaii ckiagaeTbes 3 IEKITBKOX
gactuH: Craporo micra, HoBoro wicra, Ki3skoBoit
Jadi, HOBUX KBapTamiB (5-i, 6-i i 7-if MikpopaiioHn).
Crape MicTO pO3TamIoBaHe y BY3bKill JNOJHMHI PIUKH
Uypyk-Cy, ams HpOro XapakTepHa 30eperiacs 3 poou
cepeHbOBIUYS TPAAULIiiiHA IUTaHYBaHHS (BY3bKi KpUB1
BYJIMI) 1 TpaaulidHI KPUMCHKOTATapChKi OYAWHKY.
HoBuMm MicTOM Ha3MBaloTh KBapTanu, MoOynoBaHI B
60-80-1 poku. VY 1upOoMy paifoHi mepeBaxaloTh
OaraTonoBepxoBi Oy JMHKH 1 OJIOKOBI IT'ITHITOBEPXIBKU
- «XPYIIOBKN.

Kizsxosa [laua (vommmrHe cenwmiue [linroponse,
mo 1945 poxy Ecki-lOpt). ¥V 1mpomMy paiioHi,
BUTSATHYTOMY B3IOBX 3aJi3HHUII Ta aBTOMOOIIBHOTO
moce Cimdeponons-CeBacTonons, MepeBaXxaroTh
TIPUBATHI Oy IMHKH.

YerBepTta yacTrHa Micta modynosana 1990-1 poku
KPUMCBHKMMH TaTapaMH, sIKi IOBEPHYJHCS 3 MicClb
neroptanii. Bemukuii 6-if MikpopaiioH (BiH xe XaH-
Yaip) po3ramoBaHuii Ha IUIaTO Ha JBOMY Oepesi
Uypyk-Cy mapanensho Crapomy wmicty. 7-i
MIKpOpaiioH MEHIle, BiH PO3TAlIOBaHWI Ha B34l B
Micto 3 Ooky Cimdepormoms. VYV 1mmx paiioHax
TUTAaHYBAaHHS BYJHNIb PEryJspHA (BCi BYNHWIN mpsmi i
MEPETHHAIOTHCA B OCHOBHOMY i/l IPSIMUMU KyTaMH), a
3a0ynoBa CKJIAIaeThCs 3 MPHUBATHUX OYIWHKIB 3
HEBEJMKUMH MPUCATUOHUMH TUITHKaMHU.

Y  miciasBOeHHMH THepiog B MICBKY  MEXY
baxuucapas ysiinum cena Ecki-FOpr, Ax-Uoxpak,
A3zi3 (vactuna Hosoro micra) i Canauuk (HalOUIbII
Bil/laJieHa BiJI LEHTPY Bropy 3a TE4i€ro piuKd 4acTHHA
Craporo micra).

BucHoBkHM i npono3unii. Y naHuii yac BiACyTHI
HAYKOBI ITOCTI/DKCHHS OCHOBHHX MICTOOYAiBHHUX
eramiB po3BUTKY M. baxumcapas. XXurtnosa 3a0ynosa,
IO CKJIajacs ICTOPUYHO SK HaWBaKJIMBIIIa YacTHHA
apXiTEeKTypHOI caaumuHu M. baxuncapas, ocTymnoBo
3aukae. Omke, HEOOXiIHO BHSIBHTH  OCHOBHI
MICTOOYHiBHI eTamu pO3BUTKY M. baxducapas B
crieudivyHuX NPUPOJHO-KIIMATUYHUX ~ YMOBax
Kpumy. Po3pobxa HOBUX pexOMeHAaIliH i MPpOIOo3nIIii
3 MPOEKTYBaHHS KPUMCHKOTAaTapChKOTO JKUTIA B
Bbaxuucapal Mae BaXk/IMBE 3HAUCHHS 1 aKTyajbHE IJIS
PO3BHUTKY eKOoHOMikH Kpumy B mijomy.

3ibpaHnii NOUIAXOM  CaMOCTIHHHX  HATypHHUX
oOcTexeHb Ta aHalli3y apxXiBHHX IAaHUX Marepian i
OTpUMaHi Ha WOro TIPYHTI TEOPETHYHI BHCHOBKH
30ararsiTh i PO3IIUPATH 3HaHHS icropii
KPUMCBKOTATapChKOi apXiTeKTypH M MicTOOymyBaHHS
Baxuucapasi; TeopeTH4HI BHCHOBKM 31 crenugiku
apXITEeKTypHO-TIPOCTOPOBOT opranizarii
KPUMCBKOTAaTapchkoro Jkutia y  M.baxuucapait
JO3BOJSITH HAa HAyKOBO OOIPYHTOBaHI  OCHOBI
3MIMCHIOBAaTH OXOPOHY Ta PECTaBpaIlilo 30epexeHUX
apXiTeKTypHHUX i MiCTOOYZiBHUX €JIEMEHTIB

CTapOBMHHHX 00’€KTIB KPUMCBKOTATapChKOTO JKUTJIA;
pO3pOOIATH pereHepalliiiiHi 3aXxojau, CHPSMOBaHI Ha
BIJIPO/IPKCHHS CBOEPITHOCTI CEPEIOBHUINA ICTOPHYHHIX
MicTOOyIiBHUX yTBOpeHb KpuMy, a Takox 30araTtutu
MAJIITPY CYy4acHOI apXiTeKTypH iCTOPUYHHM JOCBIJIOM;
310paHi BiZIOMOCTI CTOCOBHO 30epeKeHOCTI
KPUMCBKOTATapCchbKoi MiCTOOYMIBHOI CHAAIIMHA B
pizHuX paifoHax Kpumy i BH3Ha4eHi 3aKOHOMipHOCTI
piBHS JAfOTh 3MOIY IPOTHO3YBAaTH  3arajbHHH
XapakTep 30epex)eHoCTi KPUMCBKOTaTapChKOi
MictoOyziBHOI cmagmuan XIII — mouatky XX cr1. B
Oyap-IKOMY ICTOPHIHOMY MiCTOOYAIBHOMY yTBOPEHHI
Ha KPHUMCBKHMX TEpeHax, SKIIO € BiJJOMOCTI Ipo

ICHyBaHHS ~TaM  KPUMCBKOTAaTapChbKHX  TI'pOMa;
3alIpONOHOBAHA Kiacudikamis ICTOpUYHHX
MICTOOYIBHUX  YTBOPEHb  KPHUMCBKOTATapChKOTO
KHUTJIA JI03BOJIIE  PO3polisatH  audepeHuiioBaHi

3ax0/I¥ MIOA0 30epeKeHHS MiCTOOYAIBHOT CIIAAIIIITHA B
fi  iCTOpHYHOMY  CEepelOBHINI;  BIPOBAIKCHHS
PO3pO0IICHNX MPONO3ULIH 00 OXOPOHH 103BOJHT!
1) edextuBHImEe 30epiratu i MaTepianbHy CTPYKTYpPY
MiCTOOYIIBHOI CHIAANIMHHA ICTOPUYHHUX TOCEICHBb
Kpumy, 1 xapakrepHy mnd Hei  oOpasHO-
(GYHKIIOHAJIBHY POJIb y 3araibHiii KOMIO3WIIHHIH
CTPYKTYpi  cepeamicts; 2) B  apXiTeKTypHO-
NPOCTOPOBIH opraHizailii iCTOPUYHUX MICTOOYAIBHUX
KPUMCBHKOTATapChKUX YTBOpPEHb y Kpumy
3rapMOHI30BYBaTH HOBI €JICMEHTH 31 CTapUMH Ta
BIIPOAUTH  ICTOPUYHY  €CTETHYHO-()YHKIIOHAIBHY
CBOEPINHICTE  IXHBOTO  CepeAoBHUINA, 30aradcHy
CYYaCHHMH JOCSTHEHHSIMH; Pe3yJbTaTH JOCIiKCHHS
(aHAMITHYHI BUKIIAJKY Ta TpadivyHi MaTepiain) MOXYTh
3HAWTH TPaKTUYHE 3aCTOCYBaHHS y BHKJIQJAHHI
HayaJbHUX KypCiB BHIIMX HABYANbHUX 3aKJIaliB 3

icropii, Teopii MicToOyqyBaHHS il apxiTeKTypH IJist

CTY/ICHTIB apXITEKTYPHHUX, Oy/iBeNbHUX,
JMU3aHEPCHKHUX Ta MUCTEITBO3HABYMX (haKyJIbTETIB, a
TaK0X npu MiATOTOBII CHITUKJIOTICTUTHHX,

Kpa€3HaBYKX Ta HAYKOBO-TIOMYJIIPHUX BUAHb;

aHAJITUYHI BUCHOBKU POOOTH MOXYTh CIIyTyBaTH
iHpopManiiiHOr0 0a3010 I MOJANBIIOI HAYKOBOT
PO3pOOKH 32 CIIOPiTHEHUMHU TEMaMH.
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TOURISM AND RECREATION WITHIN THE CARPATHIAN NATIONAL NATURE PARK

Summary. The article considers the recreational and tourist potential of the Carpathian National Natural
Park. The Carpathian National Natural Park is rich in structural components of recreational resources, representing
the region of versatile summer and winter sports, mountaineering, mass educational and health-improving
rehabilitation as well as balneological and climatotherapeutic treatment. It has both favourable climatic conditions
and high natural recreational and resort potential, which largely determines the socio-economic profile of the
region and its attractiveness for Ukrainian and foreign tourists.

Key words: Carpathian National Natural Park, tourism, recreation

Introduction. The Carpathian National Nature
Park (CNNP) is located in the south-eastern part of the
Ukrainian Carpathians in the Upper Prut basin and
partially in the upper reaches of the Chornyi
Cheremosh river. The length of the Park from north to
south is 55 km, and from west to east it is 20 km. Its
territory is divided into 12 naturally protected research
divisions (NPRD) and covers mountain natural and
territorial complexes extremely valuable from the
landscape, ecological, botanical, zoogeographical and
nature protection point of view. The development of
tourism and recreation in the Park has a long history.

Presentation of the main material. According to
the evidences of archaeological, archival and other
studies in the history of population of the Carpathian
NNP territory three periods are identified. The first
period was the oldest and the longest one. It was the
period when the man crossed the Carpathian ridges in
search of game and ways of transition from the Trans-
Carpathian region to the Per-Carpathians. The second
historical period of population begins in the early
fifteenth century. In a document dated 1412 mountains
Mykulynka, Kosmatska Kupyna and others were
mentioned, which testify to the presence of inhabited
areas and the use of this territory by the local people.
Mentioning of the Mykulynetske Field and the village
of Mykulychyn dates back to 1515.

In 1643 Dora and Yamna were mentioned in
documents, in 1647 — Rosiana Sloboda, and in 1686 the
village of Sloboda was mentioned for the first time,
which in 1700 became known as Yablunytsia. At the
end of the seventeenth century opryshky (social
brigands) started their activities in the vicinities of
Mykulychyn and Dora villages.

First data on the population in the villages are
dated to 1781-1787. At that time in Mykulychyn and
Dora there were 169 and 68 houses, 192 and 71
families, 775 and 351 people respectively.

The third historical period of population begins in
the late eighteenth century. Then the land in Dora
started to be cultivated, and the first water sawmill was
run in Mykulychyn.

In 1825 the construction of a road along the Prut
valley through the villages of Dora and Mykulychyn to
Yablunytsia began. Local peasants were involved in the
construction of this road until the cancellation of the
bondhold in 1848.

In 1893-1894, a railway from Stanislaviv to
Voronenka about one hundred kilometres long was
built, which gave an impetus to the development of
tourism and spa resort business in the Prut basin. In the
village of Yablunytsia there began to appear holiday
homes for tourists. In Vorokhta, Mykulychyn, Yamnia
and Yaremcha grew up hundreds of villas and pensions,
roadside Hutsul huts offered paid accommodation,
craftwork items, and souvenirs. All the above boosted
embroidery, woodcarving, necklace weaving crafts,
etc. In 1910 Yaremcha town, in 1927 Vorokhta village
and in 1929 Tatariv village were registered as
independent settlements [1].

The characteristic feature of settlements within the
territory of the Park is their location in river valleys
along the roads, as well as farm development of
territories on mountain slopes near roads and
settlements. The territory of the Park hosts chloride,
carbon dioxide, sulphate, hydrocarbonated mineral
waters such as "Borjomi”, "Narzan", "Essentuki",
"Arzni". Especially famous are carbonated sodium
bicarbonate and calcium waters, the so-called
"Burkuts".

According to the available data, in 1934 more than
20,000 people rested and were treated here. The Hutsul
heritage occupies a special place in the complex of
recreational resources of the Carpathian National
Natural Park. It is divided into archaeological objects
(remains of ancient settlements, fortifications,
manufactures, ancient roads, burial places, ancient
items, sections of the historical cultural layer of ancient
settlements), historical objects (buildings, memorial
places and objects related to the most important
historical events in the life of the Hutsuls, their culture
and everyday life, the development of science and
technology), architectural objects (remains of ancient
settlement layouts, cemeteries, buildings of military
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and religious architecture, as well as related items of
monumental, fine, decorative and applied art).

At present, there are 7 settlements within the
territory of the Park located in two administrative units.

At the territory of Yaremche City Council within
the NNP such settlements as Yaremcha, Mykulychyn,
Tatariv, Yablunytsia, Vorokhta are located. At the
territory of Verkhovyna district such villages as
Bystrets and Berestechko (Dzembronia) are partially
located within the NPP.

Hutsul houses, outbuildings, wells, fences, stone
bridges and tunnels are of great interest for tourists.
Along the road from Yaremche to Yablunytsia there are
many historical monuments, namely a monument to
partisans—followers of Kovpak, the grave of Sichovi
Striltsi (Sich Riflemen), a monument to Shevchenko in
the village of Dora and in urban settlement VVorokhta.
The museum of liberation struggle in Yaremche, the
museum of Metropolitan A. Sheptytskyi, which
presents a private collection of spiritual works of priest
Yaroslav Svyshchyk, the Dovbush stone and rocks are
just a few from the list of objects that can attract the
interest of tourists.

Residents of Hutsul villages were mainly engaged
in livestock husbandry. In the village of Yamna in 1847
there was a tarworks. At the boundary of the villages of
Dora and Deliatyn a foundry was functioning for a long
time, where iron was smelted from local bog iron ore
using charcoal. In 1875 there was a sawmill in
Yablunytsia, and at the end of the nineteenth century in
the hamlet of Pidlisni near Mykulychyn a wood chip
factory was put into operation. Wood for sawmills was
taken out of forests in winter and floated along the Prut,
Prutets and Peremyska rivers. The information on the
construction of a special building for floating wood
along the Peremyska river has been known since 1780.
Such building was erected on the Chemyhivskyi Pruts
in Mykulychyn village and operated till the beginning
of the 20th century. The Stanislav—Voronenko railway
was built in 1893-1894 and contributed to the industrial
development of the area, although this railway gave
much boost to the development of recreation and
tourism [1].

As it can be seen from the historical references, the
industry at the NNP territory was underdeveloped. In
all zones of the Carpathian NNP, excluding the
reserved area, only forestry related felling is performed,
i.e clean cutting (except for thinning) and sanitary
felling. Where this is permitted, non-timber resources
are used, e.g. harvesting of wild fruits, berries
(blueberries, raspberries, blackberries, cowberries),
mushrooms. This can be made only for pleasure since
industrial harvesting of non-timber raw materials is
prohibited.

Livestock husbandry with a predominance of
sheep breeding has been occupying an important place
in the Hutsuls' economic culture since ancient times.
This became the basis for the development of the
culture of Polonyna economy with its structures, ways
of grazing, production functions, organization of
everyday life, methods of milk products processing,
etc. Livestock grazing in summer, milk processing, hay

harvesting for winter were the main activities of the
Hutsuls. The cattle and sheep gave other profits as well.
After being appropriately treated, sheep skin was used
for the production of coats, hats, etc.; cattle skin was
used to make shoes and horse harness; sheep wool was
used for clothing, blankets etc.

Within the Carpathian NNP, collective farms and
state farms during the Ukrainian SSR time existed only
in the Verkhovyna district. At these farms the land was
used for hay harvesting and grazing of big and small
cattle. Collective farms and state farms were mainly
engaged in livestock husbandry. After their reformation
the Hutsuls carry on cattle husbandry and sheep
breeding at their private farms.

Preservation and increase of productivity and
value of natural resources, ensuring their rational use,
as well as preservation of typical and unique natural
complexes, determination of objects of living and non-
living nature are the main tasks assigned to forestry
workers. In its practical activities, the State Park
Protection  Service actively implements the
achievements of science, first of all, of forestry and
forest protection.

The total area of lands of the Carpathian NNP
permanent forest fund is 38,322 ha, of which 11,401 ha
(29.8%) is the territory of the reserve. Forest land
constitutes 34,827.4 ha (90.9%), including 33,998.3 ha
(88.7%) covered with forest vegetation of the total area
of lands under permanent use of the NNP. Forestry
crops, i.e. growing stock, planted by the man constitute
13,170.2 ha or 38.7 percent of the total area of lands
covered with forest vegetation. In the forests
predominant are European spruce (79.3%), forest beech
(10.2%), white fir (3.7%), mountain pine (4.1%) of the
total area of lands covered with forest vegetation and
the rest are European birch, grey alder, mountain alder,
common hornbeam [2].

Forests in the Carpathian National Natural Park
play an important water conservation, water regulation,
soil protection, field protection and avalanche control
functions. The NPP forests are a significant recreational
and medicinal resource. Dominance in forest
ecosystems of coniferous trees, which produce
phytoncides and terpenes, provides high health and
hygiene functions of the park. Forests play a major role
in preserving the environment, accumulating harmful
impurities and filling the air with medicinal
phytoncides. At the territory of the Carpathian NNP in
sanatoriums "Prykarpatskyi", "Prut", "Hirske Povitria",
"Smerichka" located at altitudes ranging from 520 to
800 m above sea level adults and children suffering
from lung diseases can improve their health.

The Park's natural conditions, namely the
mountainous terrain, are favourable for skiing. The
village of Vorokhta holds annual international
"Carpathian Cup" competitions in ski jumping,
competitions for the championship of Ukraine in
biathlon, ski racing and Alpine combination, sports and
athletics. "Avangard"”, "Zaroslyak" and "Ukraina"
sports bases are available to develop these exciting
sports.
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Recreation centres "Karpaty", "Hutsulshchyna”,
"Hirskyi", "Prut”, health camps "Kamin Dovbusha",
"Smerichka", "Karpaty" and "Lavanda" are especially
popular among holidaymakers.

Apart from the static rest, within the territory of
the National Park such activities as car racing, hiking,
water and ski tourism are offered. For non-organized
tourism the Park makes available recreational areas,
which are located near transport routes. Appropriate
landscaping with the use of small architectural forms
contributes to the caring attitude towards the natural
environment. There are following recreational areas in
the territory of the NNP: "Zhonka", "Vodospad",
"Vorotyshche", "Zakutok", "Zhenets", "Rebrovach",
"Tramplin", "Hostryi Hrun", "Kolysanka",
"Bohonchyk”,  "Hoverla",  "Zaroslyak".  Such
recreations as "Chornohoritsia”, "Dzerelo"”, "Pichnyi
Potik",  "Barania”,  "Tomnatyk",  "Vesnharka",
"Hropynets" [2] also attract the attention of tourists.

In the National Park there are more than 460 km
of tourist, scientific and educational routes, which are
the best form of informative recreation. The most

recreational load is on such routes as "Dovbush trail",
"To Khomiak", "To Hoverla".

Walking along tourist routes, ecological and
educational trails, visitors get acquainted with the most
valuable plantings, their natural composition, terrain
features and diverse landscapes. Access to the trails is
subject to agreement with the Park administration, no
deviations from the trail are allowed. Lifting gates are
installed at the entrance to the territory of the protected
zone. On the routes there is a strict control over
compliance with the rules of staying in the forest and
norms of recreational loads.

Historical, architectural and memorial monuments
attract the attention of the Park visitors. Wooden
churches in Yaremcha, Vorokhta, Mykulychyn, Tatariv
have historical value in terms of ancient folk
architecture.

A fine monument of modern architecture is the
restaurant and recreational complex "Hutsulshchyna™.

The most visited ones are NPRD Hoverlianske,
Yaremchanske, Yamnenske and Zhenetske (Table 1,
Fig. 1, Fig. 2).

Dynamics of visiting the Carpathian NPP per NPRD, persons* Tevled
NPRD 2012 2013 2014 2015 2016 2017 2018
Yaremchanske 6,078 12,175 16,363 15,666 15,361 12,209 17,395
Yamnenske 7,454 13,938 14,755 16,790 16,877 13,576 15,453
Pidlisnivske 1,330 561 620 702 784 740 707
Yablunetske 348 561 913 554 1,091 2,020 2,575
Zhenetske 13,869 15,355 13,835 12,518 12,206 13,162 11,511
Tatarivske 260 498 1,381 937 700 801 1,041
Vorokhtianske 468 399 283 245 624 720 795
Voronenkivske 305 540 521 410 425 485 430
Hoverlianske 16,036 18,966 23,124 35,183 29,321 21,786 26,299
Vysokohirne 337 750 870 1,027 1,014 1,084 1,334
Chornohirske 549 1,148 864 2,425 2,195 2,092 1,823
Bystrytske 476 538 612 585 501 547 477
TOTAL 47,510 65,401 74,141 87,042 81,099 69,222 79,840

*compiled by the author based on the statistic data provided by the CNNP.
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Fig. 1. Dynamics of visiting the Carpathian NPP per NPRD, persons *
(*compiled by the author based on the statistic data provided by the CNNP)
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Fig. 2. Schedule of visits to the Carpathian National Nature Park (2003-2018)*, persons
*compiled by the author based on the statistic data provided by the CNNP.

Conclusions. The task of national nature parks is
to promote the evolutionary development of biological
species in their natural environment and the reasonable
use of natural resources. They host facilities capable to
rehabilitate people and provide opportunities for
tourism and other recreation activities. Favourable
climate conditions, mountainous terrain, picturesque
landscapes of the Carpathian forests, high mountain
valleys, dense network of mountain rapids, diversity of
flora and fauna, cultural and architectural monuments
in the national park contribute to the intensive
development of all kinds of recreation.
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HEAVY METALS CONTENT IN ROAD LANDSCAPE-ENGINEERING SYSTEMS (ON THE
EXAMPLE OF KYIV - ODESA HIGHWAY)

AHoTanisg. Y craTrTi po3risHyTO mHpoOiieMy 3a0pyJHEHHS BaXXKUMH MeETajJaMU IPYHTOBOTO IOKPUBY
NPUIOPOXKHIX CMYT; IMPOAaHAI30BAHO MONEPEAHINH JOCBIN 3aKOPAOHHMX Ta BITYM3HSIHUX HAYKOBIIB INOJO
npobsieMu JociiKeHHs. [ JOCTIKEHHS Cy4acHOTO Te0XIMIYHOTO CTaHy IPYHTOBOTO IMOKPUBY BUOKPEMIICHO
Ta OOIPYHTOBAHO BICIM IUISIHOK JTOCHI/DKEHHS sKi 3HaxoauThes y M KuiB (KuiBcbka 0011.); B okonuusx M. bina
HepxBa (KuiBcrka 001.); B c. HecrepiBka (Yepkaceka o0m.); c. IlikiBemp (Uepkackka oOIL);y M. YMaHb
(Yepkacrka 061.); cmT Kpuse O3epo (MukomnaiBcbka 0011.); y Mexax XamkeOeiicbkoro mumany (Omechka 0011.);
ta M. Ogneca (Oxeckka 0011.). 3pa3ku IPYHTY BimOMpanu Ha BincTani 5, 10 ta 15 M Bix momoTHA aBTOIOPOTH, Ha
rm6uHi 0-10 cM y sicHy morony. PesynbraT aHami3iB MOKa3yrTh, IO B IPYHTI HAKOMUIYIOTHCS BaXKKi METaJH,
ocobmBo: Zn, Cu, Cd, Pb. Maibke BCi BaXKi MeTalll 3HAXOAATHCS B MeEXax IOMYyCTUMOiI HOPMH, i HE
nepebinpiryorh ['JIK Ha aBroMarictpani Kuis — Onmeca, oHak € BakKi MeTasH, sKi nepeBuinmim pisens ['JIK
BIIBiui. BHOKpeMIIeHO aHOMalIbHY AUISIHKY Ta TepuTopii aBroMarictpaiti Kuis — Ozeca, sika 3HaX0AMThCs MOOIN3Y
M. YMaHb Ha PO3BUIILI «JIUCT KOHIOLIMHUY, i POPMYy€E aHOMaJIBHY JUIs IOBKIJUISL 30HY, Jie BMIicT Zn Ha Bifcrani 10
M BiJ[ MOJIOTHA JOPOTH cTaHOBUTH — 40,90 Mr/Kkr, 110 mepeBuiye 3HaueHHs: pyxomoi popmu I'IK B nBa pasm.
[MoaiGHMX OCHiKEHb Ha TEPUTOPIT JOPOXKHBOT aHAInadTHO-1HxkeHepHoT cucteMu KuiB — Oneca He npoBoaniy,
110 € aKTyaJbHUM Yy Hall Yac.

AnHoTanus. B crarbe paccMoTpeHa npobieMa 3arpsi3HCHUS TSOHKEIBIMHA METaIaMH TIOYBEHHOTO TIOKPOBa
MPUIOPOKHBIX TI0JIOC; MPOAHAIM3UPOBAHBI MPEABIAYIINN OMBIT 3apyOSKHBIX W OTCUYECTBCHHBIX YYCHBIX IIO
npobieMe uccienoBanus. i UCcIeOBaHUS COBPEMEHHOT'0 TEOXHMUYECKOTO COCTOSHIS TIOYBEHHOTO IMTOKPOBA
BBIJICJICHBI 1 0OOCHOBaHHO BOCEMb YYaCTKOB HCCIIEOBaHUs, KoTopble Haxoautcs B T. KueB (KueBckas 0011.), B
okpectHOCTAX bemas Lepkoep (Kuesckast 001.), B ¢. HecrepoBka (Yepkacckas o6i.), c. [Tukosen (Uepkacckas
00:11.), B .YMmanp (Yepkacckas 00:1.), nirt KpuBoe O3epo (Huxomaesckast 0011.), B mpenenax XampkeOeichKkoro
nmumana (Onecckas o6i1.) u . Onecca (Oaecckast 0671.). O6pa3ipl MOUBBI OTOUpaN Ha paccTossHuMr 5, 10 1 15 M
OT TOJIOTHA aBTOAOPOTH, Ha Tiryoune 0-10 cM B sicHyto Tioroay. Pe3ynbTaTsl aHAIM30B MOKA3BIBAIOT, YTO B TIOYBE
HaKaIUIMBAIOTCS TsOKEble MeTallibl, ocodeHno: Zn, Cu, Cd, Pb. Ilouru Bce TshKeable METAIIbI HAXOOATCS B
npenenax I0myCcTuMoi HopMbl U He TipeBbimatoT [1JIK Ha aBTomaructpanu Kues - Onecca, 0JIHAKO €CTh TSDKETbIE
MeTaJuTel, KoTopble mpeBbicwian ypoBeHb [1JIK BraBoitHe. BrimeneHo aHOManpHYI0 007acTh HAa TEPPUTOPUHI
aBTomaructpanu Kue - Ojecca, koTopass HaXOIUTCS BONM3M T. YMaHb Ha pa3BHIKE «KJIEBEPHbBIH JIHCT», H
(hopMupyeT aHOMaJIbHYIO JUIs OKpY>Karollel cpeabl 30Hy, TJe cojepaHue Zn Ha paccTosHuM 10 M OT 1moJioTHa
noporu cocrasisieT - 40,90 mr / Kr, 4To npeBbIIaeT 3HaYeHne moaBrkHOM Gopmsel I[1JIK B nBa pasa. [TogoOHbIX
WCCIIEIOBaHUI HA TEPPUTOPHHU JIOPOXKHOU JlaH madTHO-UHKeHepHOH cucteMbl Kues - Oznecca He mpoBoanIy,
YTO SIBJISETCS aKTyalbHbIM B HaIlle BPEMS.

Abstract. The article deals with the problem of contamination of the soil by the roads of Kyiv - Odesa
highway with heavy metals; the previous experience of foreign and domestic scientists on the research problem
has been analyzed; areas for field research, on which soil samples were taken, have been selected; physical and
geographical characteristics of the study area has been given. For determination of the moving form of heavy
metals in the soil of the roadside zone soil samples were taken independently according to GOST 17.4.3.01 and
GOST 17.4.4.02, at the distance of 5, 10 and 15 m from Kyiv - Odesa highway, at the depth of 0-10 cm in clear
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weather. The analyses were performed by atomic absorption spectrometry according to DSTU. Chemical elements
in the soil cover of Kyiv - Odesa highway have been identified. It was investigated that heavy metals Zn, Cu, Cd,
Pb were the most active. Almost all chemical elements are within the limits of maximum allowable concentration,
but abnormal areas also occur. It is reported that cadmium and zinc occur throughout the study area, and
accumulate above the norm of maximum allowable concentration, which is environmentally hazardous. Little
attention is paid to this kind of research in the territory of Kyiv-Odesa road landscape-engineering system, so this

problem is relevant today.

Knrouosi crosa: 0opoosicna nandwagpmuo-indcenepua cucmema, asmooopoza Kuie — Odeca, easxcki memanu,
oinauka, I'/]K, 3a6pyonenns rpyHmis, yurk, c8uHeyb, KaoMiil, Miob.

Knrouesvie crnosa: 0opoocnas aanowagpmuo-undceneprasn cucmema, asmooopoza Kueg - Odecca, masicenvie
memannvl, yuacmok, IIJK, 3aepazuenue nous, YuHk, cuHeyy, Kaomuii, meob.

Key words: road landscape engineering system, Kyiv — Odesa highway, heavy metals, area, maximum
permissible concentrate (MPC), soil pollution, zinc, plumbum, cadmium, copper.

AKTYAJIbHICTb TeMM JOCIiIKeHHsI. AKTUBHUN
PO3BHUTOK JOPO’KHBOT'O TPAHCTIOPTY CHPUUUHIOE HU3KY
exoJjoriyHnx mnpoGmnem. OpHielo i3 1MX mpobieM €
3a0pyJHEHHSA BaKKUMH MeTaiaMu IpyHTy. HaamipHa
KUIBKICTD Yy NPUAOPOKHIX IPYHTaX BaKKHX
MeTajliB cHpusie 3MiHaM ix (i3uKo-XiMiyHHMX
BJIACTHBOCTEi, 0c00uB0 rymycHoro mapy (0-50
cM). [lng pocnuH HaaMipHA KiTbKicTh BM npu3BoanTh
JI0 TIOPYIIEHHS IIPOLIECiB METa00Mi3My, IPUTaIbMOBYE
picT Ta pO3BUTOK, HaaMipHa KinbkicTh BM y rpyHTI
CHpUsiE TIPOIIECy Aerpaaaitii ta eposii. Oxpemi ximMiuHi
eJleMeHTH mNpU HaaMipuiii iX KoHueHTpauii
CHIPUYUHSAIOTH XBOPOOH, MOXKYTb BHKJINKATH
KaHLeporeHHy Ai0 ta mytamii y crpykrypi JHK
JIIOVHY i TBAPUHMU.

besnepeunnm JTiaepom 3a0pyAHEHHA
aTMOC(EpHOTO TOBITPSI € aBTOMOOLTBHUN TPaHCIIOPT.
Jxepenamu 3a0pyIHEHHS HaBKOJIMIITHBOTO

CepeIOBHUINA ITiJ] Yac eKCILTyaTallii aBTOTPaHCHOPTY €
JBUTYHH BHYTPIIIHBOTO 3rOpaHHs. BoHM BUKHIAIOTH Y
MOBITPsI Ta3u, MepepoOieH] PEUOBHHHU, CaXKy Ta IHIII
MOJNIOTAHTH, SIKI OCIIAI0Th Yy NpUMAaricTpalibHUX
cmyrax (5-100 M Big momoTHa aBtojoporu). Jo
JIOPOXKHIX JIaHAMA(TIB MaiKe 3aBXKIH MPUMUKAIOThH
CLIIBCHKOTOCIIOIAPCHKI, MPOMUCIIOBI, BO/IHI, CENUTEOHI,
pekpeartiiini Ta iHOI JraHmmadTH, SAKI  TEK
MOTPAIUIIFOTH T MIKIIJTMBHIHA BIUTHB (DYHKIIOHYBaHHS
aBTOTPAHCIOPTY. 3araibHa KiNbKicTh BM y IpyHTI €
MOKA3HUKOM, SIKUH JIO3BOJIIE BH3HAYMTH TEMIH Ta
cTyminp 3a0pynHeHHs. Lle 3ymoBiIoe HeoOXigHiCTH
NMOCTIiHOr0 KOHTPOJIIO 32 BMiCTOM Ba:KKHX MeTAaJiB
Y IPMIOPOXKHIX CMyrax.

CTaH BHBYEHHSI TNHMTAaHHSA, OCHOBHi mnpauni.
JlocmiDKeHHSM BMICTY BaXKHX METaliB Yy TPYHTax
OPUAOPOKHIX CMYyr 3aiiMaich BITYM3HSHI Ta
3akopaonHi BueHi: O.A. ITapdenora, H.B. IIpoxoposa
Ta H.M. Marsees, O.M. Banpuyk-Opkyina,
0.0. T'amaran, O.B. I'pa6oscwkuid, I'.1. Jlenncuk, JI.JI.
Hosoum, K. epiit, O.Kymuuk, A.l. MenbHuK,
T.M. Mucnusa, M.B. Tanacrwk, I'.O. Ycmanosa, ' 1.
Xopan, O.C. Yepnum Ta iHMII.

[Mapgenona O.A. posrisiana BILIUB
ABTOTPAHCIOPTY HA MpUMaricTpanbHi Tepuropii [5,
¢.590-592], i 3adikcyBaga TEHICHIIIO 10 HAKOMTHYCHHSI
BaXKHUX MeTalmiB y 50 meTpoBiii cmy3si. [Ipoxoposa
H.B. ta MatBeeB H.M. mociiukyBany BIUTUB BaXKKHX
METaJiB B €KOCUCTEMAaX IIi/I BIUTMBOM TEXHOTeHe3y [0,
c.125-128]. BdeHi BHIIMWIM OCHOBHI  IUIAXHU

MOTPAIUISTHHS BAXKKHX METaJIB y IPYHT, IX Mirpauito ta
AKYMYJISLIIO.

Y wmexax Ilomgimis I'.1. Jlemucuk T1a O. M.
Banpuyk-Opkyma Buminuiau erand  (HOpMyBaHHS
mopoxHix smaHgmadTie Ilomimia, mocmimmmm —ix
CTPYKTYpY, pCTIOHANbHI THWIH, TEOXIMI4HI Ta
€KOJIOTI4HI 0COOIMBOCTI, IPOBEIH iX KIIACH]IiKaIliio Ta
paiionyBanHs  [3, «c¢.110-114]. Ha  Tepuropii
UepHiBebKOi 00aCTi E€KOJOr0-TeOXIMIYHY OIIHKY
JOpOXHiX reocucteM nmposenu M. B. Tanacrok ta I'. 1.
XonaH [8, c.111-114]. M. Bonomun ta O.0. I'anaran
BUBYQJIM  JIOPOXKHI ~ JaHqmadTHI  cUCTEeMH  Ta
0COOJIMBOCTI  3a0py/AHEHHS IPUABTOMAriCTPAILHUX
TepuTopii y Mexax BomuHi, 3MOzeNOBaIN PO3MOILT
B)XKUX METAJIB y IPUMaricTpaibHUX reocucremax [1,
c.28-33]. Ha Teputopii YepHniriBcrkoi obOmacTi
Al Menpauxk T1a I.0. VYcMaHoBa NpoOBOIWIH
JOCIIKCHHST Ha BMICT BaXKUX METaJiB y IPYHTI Ta
OBOYEBOI TPOMYKIii B 30HI aBTOTpacH YepHirie —
lomems [7. ¢.25-30]. Mirpamito Ta aKyMyJSIio
BOXKHX METAJIIB B arpoleHo3ax MpWIeruX JIo
aBTOMarictpasieii 'y  3akapmarcbKOMy — perioHi,
saiimaBcst O.B. I'paboBchkwii [2,¢.14-15].

Mera craTri: 31ificHUTH, aHai3 Ta OIIHKY
3a0pyJHEHHS BAXKHMU  MeTalaMH IPYHTOBOTO
NOKPUBY  IPUMATICTPaNbHOI CMYTH  JOPOXHBOT
nanamadTHO-iHxKeHepHOT cuctemu KuiB — Oneca.

Mertoau nociigaxenHsa. MeTtoauka npoBeneHHS
TreOXIMIYHUX  JOCHIIKCHb  30KpeMa  JTOPOXKHIX
naHImapTIB po3pobieHa JIOCTaTHBO. Huist
BHU3HAYCHHS PyXOMOi (OpMHM BaKKHX MeETaliB B
IPyHTaxX TPHUIOPOKHBOI 30HM  3pa3KW  IPYHTY
BimOupanu camocrtiiino 3rigao 3 T'OCT 17.4.3.01 i
T'OCT 17.4.4.02, na Bigcrani 5, 10 ta 15 M Big
aBToMmarictpan Kuis — Opmeca. ['mubnna B34TTS 1pob
pyHTy csarama Bimx 0 mo 10 cMm y m’artukpartHiit
MOBTOPHOCTI. Y  3B’A3Ky 13 MEpHIIOHATBHUM
pO3TamryBaHHAM aBTOTpAacH oOOpaHO § HaTYpPHHX
IUITHOK, Ha BigcTani 50-60 kM oxHa Bix oxHoi. [Ipodu
IPYHTIB BiOMpaiaM Yy TMOJIETHJICHOBI MaKeTH i3
MIacIopToOM /10 KOKHOI mpodu. besnocepenupo micis
BiZI0OOpY, MpoOM IPYHTY BHCYLIMJIM OO IOBITPSHO-
CYXOTo CTaHy y NpUMIIIeHHI Ta Oyiu mepenaHi -0
naboparopii Uepkacbkoi Gbimii JIep’KaBHOT
yCTaHOBH «IHCTUTYT OXOpPOHM TIPYHTIB YKpaiHI».
AHalli3n BHKOHAHO METOJIOM aTOMHO-a0COpLIHHOI
crekrpomeTpii 3rizno MBB34-497058-015-2003.
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Bukiaang ocHoBHOro Matepiany. ABrorpaca Kuis
— Opeca criosry4yae IEHTpaJIbHY €KOHOMIUHY YacTHHY
JIEpKaBH 13 peKpealifHO-TYpPUCTUYHUM Y30epesiKsimM
YopHoro Mops. ABTOTpaca npocTsaraeTbes Ha 453,3 km
y MEpUAIOHANBHOMY HampsMi Ta CIHIBIAJa€ Ha
Tepuropii Ykpainu i3 MiKHapoJHUM TPaHCIIOPTHUM
kopumopoM N9, skmit mae Ha3zBy E-95 Cankr-
IlerepObypr — Mep3udoH. ABTOTpaca mepeTHHaE 5
aJMiHICTPAaTHBHO-TEPUTOPIAIEHUX CTPYKTYp YKpaiHu.
Mupuna moporu 14 M, IHTEHCHBHICTH PyXy CKIIaIae
235-508 aBTOMOOiNIB 3a romMHY, 3 sSKux 72-160
BaHTAXHi, y 3MMOBHUH MeEpioa KiIbKICTh aBTOMOOITIB
cTaHOBUTH 13-14THCs4, y JiTHIM mepion KiJbKicTh
aBTOMOOLIIB 3pocTae 10 24-25 Tucsy 3a 100y.

Cepen BaXXKHX METaIiB BUOKPEMITIOIOTH OJIU3BKO
40 ximiunux enemenTiB: V, Mn, Fe, Co, Ni, Cu, Zn, Pb,
Bi, Cr, Hg, Sn Ta inmi. Bei XximiuHi exeMeHTH NoiIeH]
Ha TpH Kiach HeOe3lmeKn B 3aleKHOCTI Bi iX
aKTHBHOCTI Ta BIUMBY Ha rpyntu. OmHak Zn, Cu, Cd,
Pb € ogarMY 13 HAHOIIBII MIKIUIUBUX, TOMY IX BMICT ¥
IpyHTi OyB BU3HAYCHHUH NEPIIOYEPTOBO.

Juis gocmimpkeHHs BMICTY BaXKKHX METaliB OyJIo
o0paHo 8§ HATypHHX [UISHOK, fKi 0e3mocepeqHbO
NPUMHKAIOTH JI0 JIOPOXKHBOT JTaHAIIad THO-1H)KEHEPHOT
cucremu Kuis — Opneca.

[epia HaTypHa IiISHKA 3HAXOAUThCS y M. KuiB
(KuiBcbka 00:1.). IIpocTopoBO 3HAXOTUTHCA Y MeXax
JICOCTENOBOT 30HH. Y T'€0JIOTTYHOTO HOTJISLY TUISHKA
npuypoueHa 10 YKpaiHChKOTO KPUCTAJIIYHOTO LIMTA
(VKII), sxkuit mpocTaraeTsCcs 4epe3 BCIO TEPUTOPII0
YkpalHu 3 MiBHIYHOTO 3aXOXy Ha MIBICHHUH CXiJ
Maibke 10 y30epexoks A30BCBKOTO Mops. Y
nmaammadTHIH CTPYKTYpl HEepeBaKalOTh BHCOYMHH 3
MOTY>KHUM aHTPOIIOT€HOBUM IIOKPUBOM HA IAJIEOT€H-
HEOTeHOBHX BiIKJIa[ax. Jlecosi BUCOUMHH
pO34/ICHOBaHI, 3 CIPUMH JIICOBUMH IPYHTaMH Ta
rpaboBumu n1iOpoBamMu. BMicT Baxkux MeTaniB y
IPYHTOBOMY TIOKPWBI Ha Ll JUISHII 3HAXOAWUTHCS B
HopMi. OnHaK [esKi XIMI4HI €JIEMEHTH, OJHU3BKI 10
HaaMipHOT Kijgbkocti. Kaamiii Ha il AUIAHIG
ctaHoBUTH 0,28 MI/KT TpW TPaHUYHO [OITyCTHUMIii
koHneHTpanii (IAK) — 0,7 wmr/kr, i3 gacom, mpu
HaJMIpHOMY TEXHOTCHHOMY HaBaHTaXeHi, e
€JIEMEHT Mepelie A0 Kiacy HeOe3IeYHHUX PEUOBHH.
Kanmiii B3aeMomoB’ss3aHui i3 IIMHKOM, Ta Ma€ CXOXKi
XiMiYHI BIACTUBOCTI. [IMHK Ha Il OUISHIN TEX
3HAXOJHUTHCSA B Mekax HOpMHU Ta He nepesuurye I'JIK.
JInst BCiX XIMIYHMX €JIEMEHTIB Ha JIOKAJIbHIH JTIISHIIL M.
KuiB 3a¢ikcoBaHo TEHACHIIIO OO0 3MEHIICHHS BMICTY
BaXKHUX METAJIiB BiJl JuKepea 3a0pyAHSHHS.

Jlpyra HaTypHa IS HKA 30Cepe/KeHa B OKOJIUIISX
M. bina IlepkBa (KuiBchka 00i.), sika 3HAXOAUTHCS B
MeXax  JIICOCTENOBOI  30HH. 3a  reouoro-
reoMop(oJIOTiyHOI0 Oy/Z0BOIO [ISTHKa aBTOTPAacH
KuiB — Opeca, po3ramoBana y mexax YKII, ne na
MOBEPXHIO  BHUXOAATH  JOKEMOpIHCBHKI  0camoBo-
meramopdidHi 1 MarmMaTuuHi TNOpOAW, apXeHChKi
TPaHiTH, THEHCH Ta 1HIII BiIKIAAH, SIKi YCKIQTHIOIOThH
CTPYKTYpY  AopoxkHporo  manmmadry. Okpewmi
CTPYKTYPH  KPHUCTQJIIYHOIO IIHTA, € OCHOBOIO
(dhopmyBanHs naHAmMA(THO-IHKEHEPHOT cucTeMu Kui
— Opeca. binonepkiBcbKa JiHiS TEKTOHIYHOTO PO3PUBY

VKIII, ska 3aiiMae MIBHIYHO-CXiJJHy YacTUHY
aBTOJOPOTH TpH3BeNa 10 (OPMYyBAaHHS IOJIMH PiUOK
Pocb, T'mmmmii Ta Tipcekmii  Tikwy, dyepe3 ski
noOyZ0BaHO  IHXKEHEpHI  CIOpYIHM, MOCTH Ta
nuisxonpoBoau  aBtogoporn KwiB — Opeca. VYV
JaHAmadTHIH  CTPYKTYpl  IepeBaXkaloTh  JIECOBI
BHCOYMHH, CHJIGHO PO3WICHOBAaHI sfpaMu i Oankamu,
Bpi3aHNMH B HEOTEHOBI BiJKIagW, 3 YOPHO3EMaMHU
TUIIOBUMH  CEpPEIHBO-TYMYCHHUMH, 3 JIiOpOBaMH.
Pyxoma kinpkicte BM HeogHOPiAHO pO3MIapoByeETHCS
y rpyHTOBoMy mpodimi. Haiibimpmuii  BmicT
CIIOCTEpITacThcs y TYMyCOBOMY IIapi, a TaKOX B
UTIOBiaNIbHOMY Ta KapOoHAaTHMX ropu3oHTax. Ha
JOCHTIJKYBaHii  JOKamii Bci XIMIYHI ~ CJIIEMCHTH
3HAXOMWINCh B HOpMi. OmHAaK CBUHEIb IEPEBHIIYE
I'’IK B 1,5 pa3u, i CTaHOBUTH 9,1 Mr/kr, 1mo €
HeOe3NeyHo /I TPYHTIB HPUIOPOKHBOI CMYTH.
HagmipHa KiNBKICTh CBHHIIO Y IPYHTI HOSCHIOETHCS
THUM, 0 Ha OoKoymIsx M. bima IlepkBa ¢yHKIiOHYE
OmMH i3 HalOLIPmMX 3aBomiB B YKpaiHi i3
BUTOTOBIICHHS MMHHOI mpoxaykiii «Rosava». Takox
3a(iKCOBaHO TEHACHINIO [0 3MEHIICHHS BMICTY
BaXKUX METAJIB BiJ JKepena 3a0py IHCHHS.

[HI1a TOKaNIbHA TISTHKA 30Cepe/KeHa B OKOJIUIIIX
c. Hectepika (Uepkacpka 00J.) Ta 3HAXOAWUTHCS B
MeXax JICOCTenoBOi 30HH. Y  TEKTOHIYHOMY
BIHOIIICHHI  AUIsAHKa mpuypoueHa jgo  YKII.
JlanpmagdTHa CTPYKTYpa NpeACTaBieHA JIECOBUMH
BUCOYMHAMH, CHJIBHO PpO3WICHOBAHUMH SpaMH 1
Oanmkamy, Bpi3aHUMH B KPHCTANIYHI TOPOAH, 3
YOpPHO3EMaMH  THIIOBUMH  MAQJOTYMYCHHMH  Ta
OIIiI30JICHUMH, B POCIMHHOMY ITOKPHBI IIEpEBaKalOTh
rpaboBi niOpoBu. XiMi4HI €IEMEHTH Ha JIOKAIbHIN
OUITHII 3HaXOISIThCS B HOPMi Ta HE IEPEBHINYIOTH
I'JIK. 3adikcoBaHO TSHCHIIIO O 3MEHIIICHHS BAYKKHX
METAJIIB BiJl IOJIOTHA aBTOIOPOTH, OJIHAK HA BijCTaHi 5
METpiB IOKAa3HMK BMICTYy IIKIJJIMBUX EJIEMEHTIB
MiHIMaJIbHHHA, @ Ha BifgcTaHi 10 M 1ie MOKa3HUK 3pPOCTaE
Ha HabyBa€ MakCHMAaJbHOTO 3HAYCHHS, Ha BijcTaHi 15
M noka3HuK BMicTy BM cmanae. [TosicHIOETBCS TIE THM,
mo penbed Ha sSKoMy Mo0yJoBaHa aBTOJOpOTa
BHOCHTH 3MiHHU JI0 po3citoBaHHS BM y npumopoxHii
cMmy3i. JlokampHa MUISHKAa pO3TallOBaHAa Ha CXHJL
kpyTu3Ho 8%, sxkuil ciyrye 6ap’epoM Ta 3aTpUMYE
BaXKI METalW, KOTPi OCIAIOTh TP TMEPEeHOCI
moBiTpsSIHUX Mac. Tomy mokasHUK B 10 M cMmys3i
OUTBIIKIN HIXK 5 M.

HactymHa nokampHa JOiITHKA 3HAXOJWUTHCS B
okomumsax  c. [likieemp  (Yepkacbka 001.) i
po3TamoBaHa B MeEXax JICOCTENOBOi 30HH. Y
TEeKTOHIYHOMY BiIHOIIeHHI mpuypodeHa a0 YKIII. ¥V
JaHmmAQTHI ~ CTPYKTYypi  NEpeBakaloTh  JIECOBI
BHCOYMHM, pO3WIECHOBaHI spaMH Ta Oajkamy,
Bpi3aHUMHM B KPUCTAJIIYHI TIOPOJH, 3 CIPUMHU 1 TEMHO-
CIpUMHM  JIICOBUMHM IPYHTaMH, 1 IIpeJCTaBIIEHi
rpaboBumu  nibpoBamu. BusBneHi Taki  Baxki
enementu sk: Zn, Cu, Cd, Pb. IToka3HuUK CBHHIIIO
nepesummye ['JIK y 1,5 pasu i cranoButh 9,3 MI/KT.
HagmMipHa KiJIBKICTh CBUHITIO CIIPHYMHSE IPUTHIYCHUH
picT Ta po3BUTOK pociuH. L{i pociiMHM MOXKYTh CTaTH
KOpPMOBOIO 0a3010 Juisi TBapuH 1 MOTPANHUTH M0
OpraHi3My JIOAWHU. TOMY HPOIYKIid, SKa BUPOIICHA
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nobnu3y mi€l JUISHKM — aBTOMaricTpali
JIeTILHOT yBar.

Jinsuka B okoIuIIX M. YMaHb (Uepkacbka o01.),
TEX 3HAXOAUTHCS Y JIICOCTEIOBIH 30Hi, 1 MpUypoYeHa
no TekroHiuHoi cTpyktypu YKIIL. V nanmmadThii
CTPYKTYpl NEpEeBaXaloTh JIECCOBI BUCOYMHH, CHIIBHO
po3WwiIeHOBaHI sApaMu 1 Oankamu, Bpi3aHUMH B
HEOTEHOBI BIIKIAaAW, 3 YOPHO3EMAaMH THUIIOBHMH
CepeIHbO-TYMYCHUMH, 3 TpaboBUMH JiOpoBaMHu.
JlocmimkeHH] XiMidHI eIEMEHTH 3HAXOIAThCS B MEKax
HopmMu. BM BeTymaroTh y XiMigHI 3B’S3KH  Ta
3aIUIIAIOTECS Y BEPXHIX POMIOYMX IIapax TOPH30HTY,
CTarouu MajopyxoMuMmu. Ha 1iif Jjokamii IUHK
MEePEBUILY€E JOMYCTUMHM MOoKa3HUK B 2 pasu: npu ['JIK
23 Mr/kr cTaHoBUTh — 44,5 mr/kr. 3HauHUi BMicT Zn
MOSICHIOETBCSL  THUM, IO JOCHIDKyBaHa JIUISTHKA
3HAXOMUTHCS Ha PO3BWILI «INCT KOHIOUIMHU»
(Uepkacpka 001.), A€ TIEPETHHAIOTHCA HAIPSMHU
aBrojopir M — 05 Kuie — Opmeca i3 aBTOHOpOTOIO
M- 12 Crpuit — Tepromine — KponwBHHIBKHI —
3Ham’sHKa. TyT TpaHCIOPTHE HaBaHTAKEHHS Ha
aBTOJOPOTY moBiliHe. HaTypHa ninsHKa JOCTiHKEHHS
Mae HeBEeNUKy Iuromy. Lle mamo 3Mory BUAUTUTH 11 sIK
AQHOMaJIbHY JUISHKY BIUIMBY BaXKHX  METaiB.
MOHITOPHHT Ha BMICT LUHKY NOOJIM3y M. YMaHb Ha
PO3BHMIII «JIMCT KOHIOMIMHW» I0Ka3aB, IO i3 4acoM
KUTBKICTh BaXKOTO METaly Yy TIPYHTI IOCTYIIOBO
3MEHINYEThCS. [PYHT SK [PUPOAHE TIIO Mae
BJIACTUBICTh JO CAMOBIJHOBJCHHS, 1 IIOCTYIIOBO
nepeBonuTh BM B Manopyxomy ¢opMy, ne BOHH
po3KIamaroThcss 1 pydHyoThca.  OpmHak, Yy
MaiiOyTHROMY IIeH MOKAa3HUK MOXE CATHYTH HOPMHU.
Temep BMicT Zn y IPYHTiI 3HaXOIWUTHCS Y HaIMipHIi
KUTBKOCTI, IO € HeOe3lmeyHuM Al HOPMAaJIbHOTO
(YHKI[IOHYBaHHSI TIPYHTOBOI OIOTH Ta pPOCIMHHOTO
nokpuBy. I{MHK TiCHO TIOB’SI3aHMI 13 KaaMIEM, YUM
Oinbllla KOHIEHTpAllis IMHKY TUM OLIbIIe KaJMilo € y
IPYyHTI. Y HAIUX MOCTIKCHHSAX 1€ MiITBEPAUIOCH,
KUIBKICTh KaJMIIO Ha JOCIIDKYBaHIA MUISHIN Tex
BUCOKa.

Hactynna nokanbHa nUISHKA 3HAXOAWTHCS B
okomuisx cMT Kpuee Ozepo (MukonaiBceka o0I.), B
CTETIOBiH 30HI. Y TEKTOHIYHOMY BiJHOIICHHI JiJITHKA
npuypoueHa no YKII. JlammmadrtHa crpykTypa
MpeJCTaBJICHA JIECOBUMH BHCOYMHAMH, IO CHIJIBHO
pO3WwiIeHOBaHA spaMH 1 OalnKamu, BpI3aHUMH B
HEOTeHOBI BIJIKJIAAH, 3 YOPHO3EMaMH THUIIOBUMH
cepenHL0 TYMyCHMMH, 3 HiOpoBamu. JlocmimkyBaHi
BAKKI METAJIM Ha IMif OUISHII 3HAXOIATHCS B MeEXax
TIK, BMiCT JESIKUX XIMIYHHMX €JIECMEHTIB 3HAXOIAThCS
HIDKYe HOpMH. [IpOCTEe)KYEThCS 3HAYHA PI3HULSA Yy
BMicTi BM MiX miCYaHHUMH Ta CYTJIMHKOBUMH
nopojaMH: B IIICYaHHUX 1X Habarato MeHIIa
KOHIIGHTpAIlii HDK B Cy[NIMHKaX 1 ©iMHaX. B
OCHOBHOMY II¢  IOB’S3aHO i3  HECXOXICTIO
MIiHEpaJOTIYHOTO CKJIay IPyHTIB. B micky mepeBaxkae
KBapll B sKOMY Maibke BimcytHi BM, Tomi sk B
CyTAMHKaX 1 TJIWHAX BEJNHWKA KiJTbKICTh TIIMHHHX
MiHepaiB, siKi 6araTi Ha BaXKKi METaJIH.

Hinsaka mobmm3y XamkuOeHchbKOoro JMMaHy
(Opmecbka 0071.), y CTENOBid 30HI TpUypoYeHA 1O
IIpraopHOMOpCHKOi  HU30BHHH. Y  yaHAmIadTHIN

norpedye

CTPYKTYpIi IPE/ICTaBJIEH] IMMaHHO-MOPCHKI HU30BUHH,
3 COJIOHISIMU 1 COJIOHYAKaMH, MOJIMHOBO-3JIaKOBOIO Ta
ncanoiTHO-rano(iTHOK POCIUHHICTIO. MiJlb Ta IUHK
Ha I JUISHII 3HAXOIUTHCS B MEKaX HOPMHU Ta HE
nepeBurye ['JIK. OpHak CcBUHENbL Ta KaaMid
NepeBuILyoTh HopMy. CBHHenpb nepeBuilye B 1,5-2
pasu I'IK, Ha BincTani 5, 10 ta 15 M, 11e# MoOKa3HUK HE
cmafnae i nepepuirye Hopmy. HagmipHa Kinekicts Pb y
pociIHHAX CIIPOMOKHA MPUTHITHUTH iX PO3BHUTOK, PiCT
Ta CIpPHSE TIPIIOMY HaIXOKSHHIO 3ai3a 0 POCIHH.
Pb HeraTtMBHO BIUIMBae 1 Ha 300pOB’S JIIOAWHH,
CIpUYMHSIE BHHUKHEHHS Pi3HUX XBOPOO IMOB’A3aHUX 13
MyTareHamu peakuismu. Kaamili Ha wifl AiastHI Tex
MIEpEBHILYE HOPMY B KiJIbKa paziB. [Ipu4rHOI0 MOXYTh
OyTH TreHeTH4YHI O0COOJIMBOCTI MaTepUHCHKOI MOPOH,
HacamIepe], TI'paHyJOMETpHYHUII 1 MiHepaJoriyHui
cknan, p-H cepemoBumie, rymycoBuii ckman. Takox
3a(piKCOBAaHO TEHJCHINIO O 3MCHIICHHS ITOKa3HUKIB
BiI JKeperna 3a0pyJHEeHHS.

OcTaHHS OCHIKyBaHa AIISHKA 3HAXOMUTHCS y

M. Opeci (cTemoBa 30Ha) Ta TPUYPOUCHA MO
NPUYOPHOMOPCHKOT  HU30BMHH. Y  JaHmmadTHINA
CTPYKTYypi TpEACTaBICHi JIECOBI HH30BHHH, 3

YOpHO3EMaMHU MIiBJICHHUMH CIa0KOCOJOHIIOBAaTHMH B
KOMIUIEKCI 3 TEMHO-KAIITAaHOBHMH COJIOHLIOBATHMH
IPyHTaMH, iz THUITYaKOBO-KOBHJIOBOIO Ta
COJIOHYAaKOBOI pociuHHIcTIO. Ha mocmimkyBaHiit
JUASHI BUSBIECHO BaXKKI METaH, OJHAK OlILIIICTE i3
HHX 3HaXOJAThCS B MEXKax HOPMHU Ta HE MEPEBUIYIOThH
I'’IK. [TpuymHOIO HE 3HAYHOTO BMICTY METaJliB Ha Lil
TEepUTOPil MOXYTh OYTH TEHETHYHI OCOOIUBOCTI
MaTepHHCHKOT HOPOJH, Hacammepen
TpaHyJIOMETPUYHUN 1 MiHepanoriyHuid ckimazn, p-H
cepeloBHILe, TyMycoBUi ckian. OpgHak Ha IiISHII
YITKO MpOSIBISEThCST CBUHEUb 3,0 Mr/kr. SIkmo
HaBaHTAXXCHHs Ha aBTOHOpOry Oyae craiuM, ek
XIMIYHUA €JIEMEHT 13 4YacoM HaOynIe BIaCTUBOCTEH
UIKIIJTMBOTO €JICMEHTY.

BucHoBKH. AHaJTi3yl04H BIUIMB aBTOTPAHCIIOPTY
Ha HaBKOJMIIHE CEpeIoBHINE, a O0COOJIMBO Ha
NPUIOPOXKHI CMYTH, BapTO 3a3HAYUTH LIO BIUIUB €
3HaYHUM. B SKOCTi OCHOBHHX YHHHUKIB 3a0pyIHEHHS
BapTO BHJAUINTH: IHTCHCHUBHICTH aBTOTPAHCIIOPTY,
penbed MiceBoCTi, reoMopQOIOTidHI 0COOIHBOCTI Ta
CTPYKTYpPY IPYHTOBOTO IIOKPUBY, MEPEXY PO3B’ 30K Ta
3yNMHOK (Ha MepexpecTsx, 3’i3max i3 aBTocTpagu Ta
3yIHMHKaX; KUIBKICTh 3a0pyAHEHHs 30UIbIIYIOTHCS B
pasu), o0amTyBaHHs aBTOAOPIT (HASIBHICTh 3aXUCHUX

CMyr,  TapKaHiB,  UIyMOBiIOIMHUKIB,  ITyHKTiB
BiAMo4MHKY To1110). Takox BMicT Zn, Cu, Cd, Pb, moxe
3MIHIOBaTUCh TiJ Yac BHECEHHA JOOpHB ¥y
cimbcpKOTOCTIONApChKi  NaHamadTH, a ToMy i
MIKpOeJIeMEHTH HE MOXHA PEKOMEHAYBAaTH s
BUKOPHCTAaHHS y CUIBCHKOTOCIIOJAPCHKOMY
BUPOOHUIITBI.

Y rpyHTOBOMY HOKPHBI JOPOKHBOI TaHAIIA(THO-
imkeHepHoi cuctemu KuiB — Opeca HasBHI XiMiuHI
eaementd. LI eneMeHTH Ha OUIBIIOCTI JIUISHOK
3HAXOMATHCS B MEXax HOPMH Ta HE IMEPEBUIIYIOTH
T'ZIK. OgHak € XiMidHI €JISMEHTH SIKi BIHOCSTBLCS 10
HeOe3MmeyHo BaKKUX MeTanis, a came Zn, Cu, Cd, Pb.
CBuHeIb Ta KaJAMil 10 BCill TepHUTOPil MPUAOPOKHBOT
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cmyru aBrorpacu KuiB — Ozeca HaKOIMYYIOThCS HaJ
HOPMOIO, [I0 € HE JIOMyCTHMO, Ta EKOJOTIYHO
HeOe3neyno. Ha teputopii nopoxHboi nanamadTHO-
imkeHepHoi cuctemu KuiB — Oneca nobnusy M. YMaHb
(Uepkacbka 001.) BUSBJICHO aHOMAJbHY AULTHKY i3
BMICTOM LMHKY, pyXoMa (opMa SKOTO IEpEeBHIIYE
I'’IK B 2 pa3su ta craHoButs 44,5 Mr/kr, mo HE €
xXapakTepHuUM s miei Teputopii. Cepen OCHOBHHX
YMHHUKIB SKi BIUTMBAIOTh Ha BMICT BM y 1pyHTI €:
KUIBKICTh TYMyCy, KapOOHATiB, peakiiiii IpyHTOBOTO
CepeIOBHINA, IHTCHCHBHICTh aBTOTPAHCIIOPTY Ta iHIIE.

VY maitbytapoMy aBromopora Kuis — Ogmeca Oyne
pEeKOHCTpyHOBaHa Ta po30ynoBaHa, IO HPHU3BENE 0
30UIBIICHHS aBTOMOOUIBHOTO HaBaHTAXXEHHS Y KUIbKa
pasiB. IToxiGHi gocnmimKeHHS MOTPIOHO MPOBOIUTH 1
Hajgajli TOMY, IIO OTpPHUMaHi pe3yJbTaTH BMICTY
pyxoMux (GOpPM BaXKKHX METaJiB MOXYTb OyTH
BUKOPHUCTaHI I OIIIHKH CTYIeHs 3a0pyIHeHHS
IPYHTIB 1 BHIUICHHS TEPUTOpPId 3 IMiABHIICHUM
€KOJIOTIYHUM PH3HKOM.

Cnucok jgiteparypu:

1. Tamaram O.O. MogemoBaHHS PO3MIOILTY
BaXKKHX MeTaiB y NPUaBTOMAriCTpaIbHUX
reocucTeMax /! diznynHa reorpadis Ta

reomopororis. K. Ne2. 2013. C. 28-33.

aBTOMaricrpayieif, B ymoBax 3akapmarTsi. UepHiBIii:
Bexa,2002.

3. Jenmcuk [I'.I. Bampuyk O.M. opoxHi
nanmmad T [omainns /Haykosi 3anucku BiHHHIIEKOTO
nepxkaBHoro  yHiBepcutery. Cepis:  I'eorpadis.
Binnung: IIIT"Bugasaunrso "Teza", 2005. C.110-114.

4. JHosomm JLJI. 3alpynHeHHS  BaXKUMH
MeTaJlaMH JIEPHOBO-IIi I30JINCTHX TPYHTIB
micoarpapanx jasmmagTiB  [lomiccs.  JXurommp:
Hayxka, 2002.

5. Tlapgenoa O.A. OmeHka 3arps3HCHHS MOYB
TSDKEJIBIMH -~ METaJUIlaMH B PE3YJIbTAaTe  BIMSIHUS
BbIOpocoB aBTOTpaHcnopra // Mssectus II'TIY wum.
B.I'. benunckoro. Ne25. 2011. C. 590-592.

6. IIpoxoposa H.B. Tskenble MeTalIbl B TOYBAX
U pacTeHHsX B YCIOBHSAX TexHoreHesa // BecHuk
CamI'y Ne2. 1996. C. 125-148

7. YcmamoBa  [.0.3a0pymHeHHS ~— BaXKKUMHU
MeTaJlaMH IPYHTIB Ta OBOYEBOI MPOAYKII B 30HI
aBTOTpacu //Arpoekomoriyanii xypHan. Nel. 2010.
C.25-30.

8. Xomam T.JI. Ekojoro-reoxiMiuyHa OIliHKa
IOpOXHIX TeocucteM UepHiBempkoi oOxacti  //
HaykoBuii BicHMK UepHIBEIIBKOIO YHIBEPCUTETY:
30ipHUK HayKOBUX npaib YepHiBui: YepHiBenbKuil yH-
T., Ne 614-615. 2012.— 111-114c.

2. TI'paboBcbkuii O.B. Mirpauis ta akymyssiist
BAXKHX METaliB B arpoleH03ax, NPWIErIux J0

VJIK 911:556.55 (477.82)

Pasichnyk M.P.
postgraduate student, department of physical geography,
Lesya Ukrainka Eastern European National University

SAPROPEL HEALING MUD OF VOLYN REGION (UKRAINE)

Hacuunux Muxaun Ilemposuu
acnupanm xkageopol usuuecko eeoepaghui,
Bocmounoesponetickuil hayuonanvuvii yHusepcumem umenu Jlecu Yrpaunxu

CAINIPOIIEJIEBBIE JIEYEBHBIE I'PSI3U BOJIBIHCKOM OBJACTH YKPAWHBI

Annotation. Volyn region has significant natural healing resources, sufficient resort and recreational
infrastructure necessary to create a new area of rehabilitation for the region - that is mud. This involves the use of
sapropelic sediments of lakes in combination with other curative factors of the region of natural origin. The
predicted resources of therapeutic sapropel are 20,490.9 thousand tons of a low ash organic and organic-silicate
class. However, the lack of focused research on sapropelic resources, their qualitative composition and
balneological properties excludes their use as therapeutic mud. This article considers the main prerequisites for
the balneological use of sapropels in the region; justified importance and necessity of further research in the context
of sustainable development of the region.

AnHoTanusi. BombsiHCKas 061acTh 001aaeT 3HAYUTEILHBIMU TPUPOTHBIMA JIEYeOHO-0310POBUTETHHBIMHU
pecypcaMu, 0CTaTOYHON KypPOPTHOH M peKpealmoHHON HHPPacTpyKTypoi HEOOXO0MMOM 1JIsl cO3/1aHHsI HOBOTO
JJIA peruoHa HalpaBJICHUS O3JO0POBJICHUSA — I'PA3CBOIO. 310 MnNpeayCcCMaTpuBacT MCIOJb30BaHUC CAIIPOIICIICBBIX
OTJIOKEHUH 03¢p B COYCTAHUU C APYI'UMHU J'que6H0-03[L0pOBI/ITeJ'H)HLIMI/I q)aKTOpaMI/I peruoHa MnpupoaHOro
npoucxoxaenus. [IporHosHele pecypcsl jiedyeOHOro camponenst coctasissior 20490,9 Thic. T Majl030JIBHOTO
OPraHnv4eCKoro MW OpraHo-CUJIMKATHOI'O KJjacca. OI[HaKO OTCYTCTBUC LECJICHAIIPABICHHBIX I/ICCJ'Ie,IIOBaHI/Iﬁ
CampoIeNeBhIX PECypcoB, HMX KauyeCTBEHHOTO COCTaBa H OalbHEOJOTMUECKHX CBOWCTB HMCKIIIOYAET UX
HUCIIOJIB30BAaHUAA B Ka4YCCTBEC neqe6m)1x I’p}IBCI\/'I. B CTaTb€ pacCMOTPEHBI OCHOBHBIC TIPEATIOCHIIKHA
0aJTbHEOJIOTUYECKOTO HCIIOJIb30BAHUSI CamporeNeld permoHa; OO0OCHOBaHA BaXXHOCTb W HEOOXOJIUMOCTH
JaJIbHEUIINX MCCIIEIOBAHUM B KOHTEKCTE YCTOMUYMBOrO pa3BUTHSI pErHOHa.

Key words: lake, bottom sediments, sapropelic peloids, Volyn region.
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Knrouesvie crosa: o3sepo, O0oHHblE OMJOJCEeHUA, canponejiesble I’le]lOu()bl, Bonvinckas obnacme.

IMocranoBka npodiaemsl. [To Mepe nzyuenus u
HCCIIEIOBaHUs PEKPEAIMOHHBIX pecypcoB BobiHCKOI
00JIaCTH CTaHOBHUTCS OYEBUIHBIM, YTO TEPPUTOPUS
uMeeT BBICOKHH peKpeanuoHHbIH u
0aTbHEONOTHUECKUH TTOTEHIMAN 32 CYET MPHPOIHBIX
Jeq4eOHO-03A0POBUTEIBHBIX pecypcoB. OHU BKITIOYAIOT
MECTHOCTH C ONarompuATHBIM  MHKPOKJINMATOM,
3CTETHIECKUMHU nanamadramy, 03EpPHBIMHA
KOMIUIEKCAMH M WX  IOOEpeXbsiMH, JIeCaMH,
MECTOPOXKICHUSIMH JIeUeOHBIX Ipsa3ei u ap. Hammaue
COBPEMEHHBIX PEeKpeannoHHO-KYPOPTHBIX
YUPEXKICHUI W TYpUCTHYECKOHW HMHQPACTPYKTYPHI
CO3J]a€T 3HAYUTENbHBIE NPEANOCHUIKHA Ul Pa3BUTHUS
pekpeam M J1€4e0HO-0370POBUTEIBHOIO  WIIU
MEIUIIUHCKOTO TYpH3Ma, CIOCOOHOrO 00eCHeyuTh

nedeOHO-TTPOPMIAKTHICCKUE MOTPEOHOCTH
HaCEJICHUSL.
Oco0yto Hay4YHYIO 3aHHTEPECOBAaHHOCTh

COCTABJISIIOT CAlIPOIICIICBBIC neucOHbIe I'pA3U, KOTOPBIC
HaKaIlJIMBarOTCA Ha JHC 03CPHBIX KOTJIOBHH.
OcoOEHHOCTH CcOCTaBa U (I)I/ISI/I‘IGCKI/IX CBOICTB TaKUX
OTJIOXKECHUM TO3BOJISIOT paccMaTpuBaTh UX B KAYECTBE
OAHOT'O U3 OCHOBHBIX U IMECPCHEKTUBHBIX BUAOB ChIPbA
JJIA TPA3CTICUCHUA. CoracHO MHOTUM HCCJIICAOBAHUAM

[1-2, 7, 9], campomeneBble MEIOUIBI OOTAMAIOT
XOpouleil MIAaCTUYHOCTBIO U aJAre3ueil, HUMEKT
BBICOKYIO JUCTICPCHOCTD, HeO6XOZ[I/IMI)Ie JUIA

rps3eNeueHIs TeIo(Qu3nIecKre, aHTHCEITHISCKUE U
COpOLIMOHHBIE CBOWCTBA, ONArONPHUATHYIO peakmueit
cpensl (pH). OHm comepikaT KOMIUTIEKC OHOJIOTHYSCKI
AKTUBHBIX BEIIECTB OPTaHUYECKOW MPUPOIBI, UMEIOT
[CHHbIC MHHEPAJIbHBIC MaKpo- ¥ MHKpPOIJICMEHTEHI,
OaxkTepHuMIHBIE, HE  CcoJepxKaT  Bo30yauTeneit
3a0oneBanuil. Camporens XOpOIIO COXpaHsAeTCs U
TpaHcmopTupyercs (0e3 moTeph JIeYeOHbIX CBOWCTB) U
€r0 B BO3MOXKHO MIPUMEHSATH 0€3 CrienuaabHbIX CPEJICTB
Y HaBBIKOB B JJOMAIITHUX yCIIOBUSIX.

Canpomnenb (rped. Sapros — rawioi, pelos — mi) —
OpraHo-MUHEpaJIbHBIE KOJUIOUIHEIC JIOHHBIE
OTJIOXKEHHSI 03ep C COJCp)KaHHEM OPTaHUYECKOTO
BeuiecTBa He MeHee 15%, a Takke HEOpPraHUYeCKue
KOMITOHCHTBI OMOTeHHOTO, XEMOTEHHOTO u
TeppureHHoro  xapakrepa [4]. Camponenu B
€CTECTBEHHOM COCTOSHUH — 3TO MHOTOKOMITOHEHTHEIC
MOJIUNCTIEPCHBIE CUCTEMBl. B HHX BBIIEISIOT TpHU
TaBHBIE cocTaBisiomue: Boay (oT 60% mo 97%),
30JIbHYIO 9acTh (IIECOK, IMIMHA, KapOoHaTHI, ochaTsl,
KpeMHE3eM, COCIMHEHHS JKelmesa ©u  JAp.) H
OpraHMYECKO€  BEIIECTBO OYEHb  CIOXKHOTO U
HEOJTHOPOJHOTO cocTaBa (00s3aTennbHO He MeHee 15%)
[2]. Canpomens OTHOCHTCS K BO300OHOBIISIEMBIM
NpUPOAHBIM pecypcaM. Ilporecchl ero HakomIeHUs
MPOJO/DKAIOTCS U B HACTOSIIIEEe BpeMsl, MpUYEM IS
MHOTHX BOJOEMOB OHHU HOCAT MPOrPeCcCUpPYIOLIUi
xapakTep.

AHaJIM3  MOCJEeTHUX  HCCIeI0BaAHUIt U
nyoaukanuid. MecToOpoKIEHUSI 03epHOTO CaIpomesst
B BouspiHCKOIT 007acTH  aKTUBHO —HCCIIEIOBAINCH
HayMHasg C BOCbMHUJECATHIX rogoB XX  CT.
crnermmanucramu Kuesckoit, Posenckoii, KoBenbckoit u

JIHETIpOBCKOW  T'€OJIOrOPa3BEOYHBIX  IKCIICTUIIHN.
B03MOXHOCTh HCHOB30BaHUS O3CPHOIO CAMPOMEIs
perMoHa B CaHATOPHO-KYPOPTHOM  XO3SHCTBE
OrpaHUYMBACTCS OTCYTCTBHEM CICIHATBHBIX
HCCIIeIOBAHUH OTHOCHTENHHO MPUTOJHOCTH €ro IJist
rpsA3enedeOHOTOo HCIIOIb30BaHMSL. OcHOBHEBIE
myOIuKanuu MOCBSIILCHBI MPEUMYIL[ECTBEHHO
PETHOHANBHBIM HCCIECIOBAHHUSAM THIPOJIOTHIECKOTrO,
TEOXHMUIECKOTO u oOrmrereorpadmaeckoro
cozepkanusi.  TeopeTHYecKue W METOAMYECKHUE
ACTEeKThl  WCCJICIOBAHUS  CANpOMNENed  YacCTUYHO
ocBellieHbl B paborax, JI. B. Unsuna [5-7, 14], A. H.
Huxwunenosoit [9-10], A. B. Xomomosa [13], ®. A.
ITynryca [11] u ap.

Lean cTaThbu — OICHKA O3CPHBIX CANPOINEIICBBIX
OTJIOKCHUH, MNPUTOMHBIX ISl KCIOJNB30BAHUS B
PEeKpeaMOHHO-KYPOPTHOU JICATEIBHOCTH B KauecTBE
Je4eOHBIX TENTOUIOB.

H3i10:xeHne 0CHOBHOTO MaTepuaJia. BosbHckas
obiacTh HMMeeT 3HAYHWTENbHBIC MNPOTHO3HBIE U
0ayaHCOBBIE 3aMachl 03epHOTO canpornens. ['eonoramu
ObUTH TIPOBEJCHBI IMOMCKOBO-OIICHOYHBIC PabOTHI U
noapoOHas pa3eenka 190 o3epa oOriel IUIONMIAABIO
68,024 xM?. 3amackl campornens o kaTeropuu A+C
onieHeHbI B 69987,2 ThIC. T, U3 KOTOPHIX OalaHCOBBIE —
63621,9 ThIC. T. [12]. CTeneHs H3y4EHHOCTH O3€PHBIX

MECTOPOXKICHUN  campomenst  coctaBiseT  81%.
HertanbHOil  pa3Benkod  oxBaueHO Okoio  32%
MECTOPOXKICHUH. HauGonbiee KOJIMYECTBO

MECTOPOKICHHN 03EPHOTO CaIPOTENs COCPEIOTOUCHO
B CEBEPHBIX pailoHaX OOJIACTH, B YACTHOCTH B 03epax
PatnoBckoro, Typuiickoro u CTapoBBIKEBCKOIO
paiionax (41% oT Bcex MeCTOpPOXKACHHIT), a TakKe B
Kogensckom (11%), ManeBuuckom (10%) u Hlankom
(9%) agmuHHMCTpaTHBHBIX paiioHax. LleHTpambHas u
10kHast yacTh obnactH (I'opoxoBckuii, IBaHMUYeBCKHA,
Jlytkuii paiiOHBI) UMEIOT HE3HAUYHUTENIbHBIE 3aachl. 3a
ceenenwsimu [1, 11, 13], nmis wcmonb3oBaHusl B
nedeOHOW  pekpeannu  Hamboliee  TOAXOISIIAM
SIBIIICTCS  CAIPOTIe]h OPTaHWYEeCKOTO ¥ OpraHo-
CHIIMKATHOTO MpOHCXOoXxaeHus. K maHHBIM Kiaccam
MPUHAMICIKAT  CBIpb€ € 30JBHOCTBIO: IS
opranuuyeckoro — mesee 30%, opraHo-CHIIMKaTHOTO —
31-65%; comeprxkanreM okcuaa Kanpnus He Oonee 8%
OKcHJa xeje3a He Oomee 5%. 3amacoB 3TOro Kiacca
canporiens B BomsrHckoi obmactu passenano 20490,9
ThIC. T [3].

OcBoeHHE 03EPHBIX MECTOPOXKICHUHA CampoIIesIs
00yCJIOBIEHO  HE  TONBKO  TOTPEOHOCTHIO B
HCTIOJTb30BaHUH HKOJIOTHYECKH YUCTHIX CAllPOIEIIEBBIX

OTHO)KGHHﬁ, HO n H€06XO,Z[I/IMOCTI)IO OYHUCTKH
KOTJIOBHH 03¢€p n BOCCTaHOBJICHUEM ux
TUAPOJOTNYCCKOTO pexKuMa, obecrieyeHue

BO3MOXKHOCTH pPBHIOOpa3BeeHNsI ¥ HCIOJIb30BaHUS
BOJIOEMOB M TPWJIETAIONIMX K HUM TEPPUTOPHH B
pekpeanmoHHbIX nensx. [1o omenkam [3], okono 36,7%
o3ep  BompiHCKOW — 00nacTH  XapaKTepHU3YIOTCA
OBICTPBIMH ~ TEMIIAMH  3apacTaHHs ®  3aWICHUS.
TexHmueckass Menuopamus o3ep MyTeM J00bIYu
JOHHBIX OTJIOKEHUH SIBJIACTCA caBa JI HC
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CIMHCTBCHHBIM criocoboM BOCCTAaHOBJICHUS
3BTpOhUPOBaHHBIX BooeMoB. Ha puc. 1 n300pakeHs

o3epo Jlomroe

o3epo Onemno

THIINYHBIE 3BTPOGHUPOBAHHBIE BOJOEMBI 3arajHOro
Ionecwst YkpauHsl.

o3epo Kpyrmoe

o3epo ITmoTuyHO

Puc. 1. Hexomopbie oucmpognuvie 6odoemot [llayxoeo Iloozepwvs
(3aumcemeosano 3 Google Earth Pro 7.1.5.)

Baxneiimumu ~ cBoiicTBaMu CaIpoIIeJIeBbIX
OTJIOKEHHH 03ep, KOTOPBIE ONPEACISIOT BO3MOXKHOCTb
uX OaJbHEOJOTNYECKOTO HCIIOIb30BAHMS SIBISIOTCS:
BJIQKHOCTB, COCTaB MHHEPAJIBHBIX KOMITOHEHTOB (A°),
YACTBHBIH BeC, TUTACTUYHOCTE, JIUTIKOCTb,
TEIUIOEMKOCTb, TpaHyJIOMETPUICCKUH COCTaB,
3aCOPEHHOCTh YaCTHIAMHU OOJbIIe 0,25x10° M (ma
CyX0o€e  BEIIECTBO), COJEP)KAaHWE  OPraHUYCCKUX
BemecTB B mepecdyere Ha yruepod (Cepr), peakuus
cpensl  (pH), OKHUCIMTENHHO-BOCCTAHOBHUTEIHHBIN
notenuuain (Eh), Munepanusanus u MOHHBIH cocTaB
pacTtBopa, paaHoakTHBHOCTH u ap. [8—11, 13].

Canporiesis  03ep pervoHa HMEET BBICOKYHO
BJIarOEMKOCTh B €CTECTBEHHOM COCTOSIHUU. Ero
€CcTeCTBEeHHas BIaKHOCTH (W) M3MEHSIETCS B IINPOKUX
npeaenax ot 55% 1o 96%. Ipu 3ToM HU3KME 3HAYCHUS
BIQKHOCTH XapaKTepHBIC U CAIpOIEIS BBICOKOM
30dpHOCTH  (A° 70,0-85,0%) w 1A HIDKHUX
TOPU30HTOB OTJIOKEHHH, TaK KaK COAEPIKAMOE BIIard
3aBHCUT OT KOJIMYECTBA OPTaHUYECKOTO BEIISCTBA H
CTeTIEHH yIJIOTHeHHs oTioxkeHnd. CopmepikaHue
MUHEPAJIBbHBIX BEIIECTB CallpoIeid 3aBUCUT OT HUX
BHUJOBOTO COCTaBa M OOPAaTHO TPOIOPIHOHANICH
KOHIIGHTPAI[NH OPTAaHMYECKUX BEIIECTB. 30JBHOCTH
03epHOTO0 canpornelns BoasiHCKON 001acTH KOJIEOIeTCs
B MHpOKHX mpenenax oT 13—18% (B opranmdeckux
BUjax canpomnens ozep bepexnoe, Jlecosckoe, Uuctoe,
lyuse, Iloropemoe w gp.) mo 65-90% B
BBICOKOMHMHEPATN30BAaHHBIX (o3epa JIro06s13b,
XopoxopuH, Aroaunckoe, Cesroe 11 u ap).

VYnenpHas Macca camporeis O3€p permoHa
YBEJIMYMBACTCSI TI0 MEpPEe yMEHBIIEHUS COICpPKAHUA
OpraHMYecKrx BemecTB. K mpumepy, B camporensx
oszepa Commuern; 1,03 xr/mm® npu A — 18,24%, B
canponene o3sepa Ilecounoe 1,08 xr/mm3, mpu A° —
37,14%. CpemHuii  mokazaTelb  MacChl IS
CamporeNeBhIX OTIOXKEHWH BombiHCKONH — oOmactu

asnserca — 1,0561 kr/am® (1o pesysbTaTtam aHanusa 26
00pasIoR).

IToxa3arens COIPOTHUBIICHHS C/IBUTA B
canponeax U3MEHSAETCs B IIMPOKUX Mpezenax, or 119
[a mo 545 Ma. [Jna campomens ozepa I[lecounoe
cpenHee 3HadeHHMe cocraBimser 324 Ila, Yeproe
Bemmkoe — 431 Ia, Kapacuren — 364 I1a, s Comunen
— 506 Ila. CpenHuM 3HauY€HHEM CONPOTHUBIECHUS
CABMIra, IO pe3yibTaTaM aHaim3za 26 o00pa3noB
sprusercs mokazarens 401 Ila. Takue 3HadeHus
OIPEACIIAIOT BO3MOXKHOCTh IPHMEHEHHS MEJIOUIOB
JUTSL TPSA3EBBIX aNIUIUKAIUMK (TO €CTh MOJATBEPXKIAIOT
CIIOCOOHOCTh ~Camporeis YJCpKUBAThCs Ha Tele

peKpeanTa).

Bricokne  TemnoBBIE  CBOMCTBa  campoIeis
00yCIaBIUBAIOT BO3MOKHOCTb ero
0aTbHEOIOTHIECKOTO HCTIOJIh30BaHUS. Huis

M3y4YCHHBIX campornesell IoKa3aTelb TeIIOEMKOCTH
kounebercs B mpeaenax ot 3,72 xJx/krxK (B o3epHOM
Mectopoxaennn Yepaoe boxpmioe) o 4,08 x [ x/krxK
(B8 MmecTopoxaennu Ilecounoe).

Jng uccieqyeMbIX CampolesieBBIX OTJIOKEHHUH
XapakTepeH 3HAYUTENIbHBIA JHana3oH IOoKa3aTesei
peakuuun cpeasl (pH) ot menounoit k kucnoit (pH —

8,49-4,70). MaxkcumainbHas LLEJIOYHOCTH
HaAOIOAeTCss B CalpoIeNsaX 03€p, B  KOTOPBIX
npeobiasaeT KapOOHATHBIM THI  CEIMMEHTAINU:

Kpemvuo (8,49 pH) u Yepnoe bonbmoe (8,20 pH).
HauGonpimas ammiuryna xonebaHuil 3agukcupoBaHa
B o3epax [Ipubera (3,05 pH) n Momne (2,86 pH). B
ozepe  MomHe  MakcMMaibHas ~— KHCJIOTHOCTh
3aMKCUpOBaHAa B OPTraHO-XKENE3UCTOM  BHAE
oTioXeHu — 4,74, Torga Kak B 300I'€HOBOM BHJIE
camporens oHa yMmeHsimaercs 10 7,60 pH, (cpemnss —
6,60 pH). Penokc-moteHuman kojebiercs B
HE3HAYUTENBHBIX mpeaenax, oT +415 MB no +578 mMB.
Cpennuit HOKa3aTelb OKHCITUTEIIBHO-
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BOCCTaHOBUTEJBHOIO IOTEHIMANA JUIS  Calpomess
permoHa mno pesyibTaTaM aHaiauza 26 00pasinoB
cocrasiseT +467 MB.

CamponeneBble  Tps3M  HCCIEAYEMBIX  03€p
XapaKTepU3yrTCs JIOCTaTOYHO HU3KOU
MHUHepau3anuel rpsasesoro pacteopa (no 1,0 r/ame).
Cynbdarabie 1oHbl (SO4%) ABIAIOTCA OCHOBHBIMH
KOMIIOHEHTaMH XHMHYECKOTO COCTaBa OOJBIIMHCTBA
IpsA3eBBIX  pacTBOpoB camporens (>50  3kB.%).
Haumbompmme KOHIEHTpamuu  3a(UKCHPOBAaHBI B
BOJIHBIX pacTBopax camporrens o3ep Jlromumep (0,494
r/nm®) u Iynemenxoe (0,632 r/am®). Camble BbICOKHE
xonnentparuun HCOs> HabmromaroTcss B pacTBOpE
canponens o3zep Kapacumen (0,237 r/mm®), UepHoe
Bonbmoe (0,232 r/mm®), Tlepemyr (0,220 r/mm®) n
Comuner (0,220 r/nqm®). Copepxanne xnopunos (Cl-)
HE3HAYUTEIBHO U KoJieOercs B npeaenax 0,012-0,163
r/mm®. OCHOBHBIM KaTHOHOM CalpoIEIEBOTO PacTBOPa

seasercs Caz* (0,060-0,256 r/nm®). B sxBuBanente on
cocraBiser ot 3,00% mo 12,80%. Womer Mgy*
COJICPXKATCS B HE3HAUMTCILHBIX KOJIMYECTBAX, HE
npespimatomux 40,00 skB. %. HoOHBI MIENOYHBIX
metaioB Na* m K*, B pactBope komeOsTcs B
npezenax 0,003-0,129 r/mm°.
CaHUTapHO-3MTHAEMHAOIOTHIECKOE COCTOSIHHS
CaIporieNs OIICHHWBAIOCH IO PEe3yJIbTaTaM aHaJN30B

0TOOpaHHBIX 00pa3moB  TOHHBIX OTIIOKEHU.
MHUKpPOOHOIIOTHYECKHUE HCCIICOBAHHsS MPOBEICHBI B
cepTuduurpoBaHHOil  nmabopatopru  BomsrHCKOI

¢ummu I'Y «HCTUTYT OXpaHbl TPYHTOB Y KpawmHbD (T.
Jlynk). Komriuiekc caHMTapHO-MHKPOOHOJIOTHYECKHX
UCCIICIOBAaHUH  BKJIOYAJ  ONpeleNieHne:  0o0miero
MukpoOHoro ynciaa (OMY), Turpa 6akTepuil rpyIbI
kumeynoid nanouku (BI'KII), Tutpa Kioctpumwid,
MATOTEHHBIX CTa()MIIOKOKKOB, CHHETHOMHHOW MaJO0YKH,
SHTEPOKOKKOB ¥ CAITEMOHEIUTHI (Ta0I. 1).

Tab6muma 1
CaHUTapHO-MUKPOOHOJIOTHYECKAS XapAKTEePUCTHKA canpones (okTadpsb, 2018r.)
O3epHOE MECTOPOXKICHHE CAIIPOTIEIIS
Muxkpobuorornaeckne
Ne HOKA3aTeN [pu6bsra, Ne | Yepuoe bomsmoe, | Kpumno, | Ilecodnoe,
11°¢ Ne 12€ Ne 13€ Ne 14€
1. O6uiee Mmukpo6Hoe uncino, KYE/1 r 0,5x10* 1,1x10* 0,3x10% | 0.2x10*
2. Tutp BI'KII > 10 >10 >10 >10
3. Turp Clostridium perfringens >0,1 >0,1 >0,1 >0,1
4, ITatorennsie ctapmnokoku, KYE/10 T — — - -
5. Cunernoiigag naimouka, KYE/10 r — — — —
6 TepMocTaOMiIbHBIC KAIICYHBIE ITATOYKH, 3 3 B B
' KYE/I0r
7. OHnrepokokku, KYE/10 r — — - -
8. | Unpekc OakTepHIUIHOCTH NEIOUAOB, %o 86 60 60 75
B OHHBIX OTJIOKEHHUSX KCCICAYEMBbIX 03€p  TEMIEPaTypsl, U Jp. B 0310pOBUTEIBHBIX IIEHTPAX H
CaHWTapHbIE W MHUKPOOHOJIOTMYECKHE IMOKAa3aTeId B  CAHATOPHSX, HE HUMEIOIINX HE00X0IUMOM
npeznenax HopMmbl. OOmee MHKpOOHOe 4MCiIO — MHOPACTPYKTYpBl JUISi XpaHEHHs M pereHepanuu
mmensiercs ot 0,2x10* mo 1,1x10*%. IlaToreHHBIE  TIETOHIOB HYHO HaJIaIUTh HCTIOJIb30BaHNE
cTaHIOKOKKH, CHHETHOWHASI TIAJI0YKa, JHTCPOKOKKU U (pacoBaHHBIX rpszeil. B oOmiem, Bce 3aBeicHUs
calbMOHeIa B oOpasmax He oOHapyxkeHbl. KpoMe  caHaTOpHOrO THMAa UMEIOT  BO3MOXHOCTH IS

3TOTO OTIpEeIeIISIICS MTOKa3aTelhb WHJIeKCa
0aKTepUIHUIHOCTH TeIonAoB. Kak CBHIETETBCTBYIOT
pe3ynbTaThl  MPOBEACHHOTO  JKCIIEPHMEHTa, BCE
00pa3Ipl camporeNieBbIX TpsA3eld OBUIH OICHEHBI Kak
BucokoOakrepunuaane (MBI1 >50%). dakT momHOTO
oTMHpaHusi  TecT-KyibTypel  Escherichia  coli
(ukcupoBaics Ha npoTspkeHun 7—10 cytok. Hanbonee
obicTpo  monHoe  ormupanme  Escherichia  coli
(ukcupoBasiock B 00pa3lax OPTraHWYECKHX BHJIOB
canportens Ne 11¢ (o03. IlpuGera) mw Ne 14€ (o3.
ITecounoe) (cm. Tabm. 1).

PekpeannonHass 1 KypopTHasi uHppacTpykrypa
obnactn IIpe/ICTaBIICHA JIECATHIO neyeOHO-
03/I0POBUTENBHBIMH YUPEKACHUSIMH, CPEIU KOTOPBIX
IIECTh CAHATOPHUEB C KOIMIECTBOM KOIHKO-MecT — 1427,
MAaHCHOHAT C JiedueHWeM Ha 374 kpoBaTd, TpHU
canaTopuu-npoduinakropun Ha 175 koek. Konnuectso
O3/I0POBUTENBHBIX  YUPEXKJICHUH 00nacTu: JIOMOB
OT/bIXa, IMAHCHOHATOB, 0a3 M JPYTrUX YUpeKICHHH
oTnbIxa cocrapisieT okoyo 70. B canatopusx «JlecHas
necHs;» u  «[Ipomucok» HMMEIOTCS Kamepbl st
XpaHEeHHs W pereHepanud rps3edl, cMecuTelIn |
€MKOCTH ISl JIOBEIEHUS TPs3ed 110 HEoOXOAMMOM

MIPOBEACHUS IPA3ETEPANEBTUUECKUX U KOCMETHYECKHIX
IIpoLETyp C UCMONIb30BaHueM camnpornens. [1o onenkam
[7], mns  Kaxzgoro caHaTOPHO-O3O0POBHTEIBEHOTO
yapekaeHus: BombsIHCKOM 001acTH Ha PacCTOSHUH 25—
50 KM HMEKTCd MOTEHUUAIbHO  IPHUIOJHBIE
MECTOPOXKEHHS CalpOIENEBbIX EIOUI0B.

BeiBooM M npeamnojoxenussi. B peruone
HMEIOTCS BCE€ MPEINOCHUIKH IS HCHOJIB30BAaHUS
JOHHBIX OTJIOKEHHUH 03ep B KauecTBe JeueOHOM Tps3u.

Camporienb  03€pHBIX  MECTOPOXICHUH  HUMEeT
TUNMYHBIE  XapaKTEPUCTHUKH,  COOTBETCTBYIOIINE
TIOHATHIO «redeOHas TpsI3bY. [IpuBneuenue

CaIpOIIeNIeBbIX OTIOXKECHUH BoJbIHCKON obnacTu K
ne4eOHO-0310POBUTEIFHON  peKpealnuu  SBJSIETCS
MEpPCHEeKTUBHBIM  HANpaBJI€HUEM PEKPEalMOHHOIO
MIPUPOAOIOIIB30BaHUS, 1aCT BO3MOKHOCTH PACIIUPUTH
HCITOJIb30BaHHUE JIEKapCTBEHHBIX npenapaTon
MPUPOJHOTO TPOUCXOKIACHHSI, JTUBEPCUPUITUPOBATH
CIIEKTpP YCJIYT B CAHATOPHO-KYPOPTHBIX YUPEKACHUIX
U CIIOCOOCTBOBATh TOCTYIUICHUIO WHBECTUIUH B
peKpeanroHHyo cepy permoHa.
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MPUMEHEHME IT'MC-TEXHOJIOT W ITPU UCCJEJIOBAHUU OXPAHAEMbBIX BUJIOB
PACTEHHMI HA TEPPUTOPHUMU I'. BJIAJTUBOCTOKA

AnHoTauus. [IpoBeeHO KOMITJIEKCHOE UCCIIeI0OBAaHUE JIOKAIHU3AIMH Psiia OXpaHIEeMbIX BUIOB PACTCHUN Ha
Tepputopuu . BnaguBoctoka. [IpoBenéH aHamm3 MOCTYMHBIX pabOT APYTHX aBTOPOB B paMKax HCCIETyeMOn
npo6usiembl. OnucaHbl pe3yJIbTaThl MMOJEBBIX UCCIIEIOBAHUI JIOKAIU3AMK APEBECHBIX U KYCTAPHUKOBBIX (hOpM
pactenuii, 3aHecéHHbIX B KpacHyro kuury Ilpumopckoro kpas. K momeBbIM HccieoBaHHAM INPHUBICKAIHCH
CTYACHTBI HAalIpaBJICHUS OATOTOBKHN «SKOJ’IOFI/IH " IIPUPOJOIIOJIB30BAHUC) . HpeunomeHa METOAMKaA IMPOBCACHUA
HaOMIOCHUH 1 (PUKCAIMH MX PE3YJIbTATOB JUIsl BCEX KaTeropuil 3aMHTepeCOBaHHbIX Jinil. DUKcaIHs TOJTyYeHHBIX
pe3ynbTaToB npoBojuiack Ha mardpopme Google Maps ¢ ucrnonb3oBaHreM MeTo1a TeooKaluu. B pesynbrare
CO3/1aHa MHOTI'OIIOJIb30BATECIIbCKAsl KapTa, COACPIKaIlasa reOMCTKH U BUJAOBBIC HAa3BAHHWS PCAKUX W MCYC3AIOIUX
BUJI0B paCTeHI/Iﬁ Ha TCPPUTOPHUU T'. BJ'IaZ[I/IBOCTOK. I[aHHaS[ I/IH(l)OpMaLII/ISI MOJKET OBITH IT0JIE3HA JJIs1 UCITI0JIb30BaHUsA
KakK B cyry60 HAYYHBIX, TaK U NPAKTUYCCKUX LCIIAX.

Summary. A comprehensive study of the localization of a number of protected plant species in the city of
Vladivostok was carried out. An analysis of the available works of other authors in the framework of the studied
problem is carried out. The results of field studies of the localization of woody and shrubby forms of plants listed
in the Red Book of Primorsky Krai are described. Students from the field of study “Ecology and Nature
Management” were involved in field studies. A methodology for conducting observations and recording their
results for all categories of stakeholders is proposed. The obtained results were recorded on the Google Maps
platform using the geolocation method. As a result, a multi-user map was created containing geometries and
species names of rare and endangered plant species in the city of Vladivostok. This information may be useful for
purely scientific and practical purposes.

Knroueswvie cnosa: pacmumeﬂbelﬁ NnoKpoe 2. BﬂadueocmOKa, MHO20NO0Ib306aMmMeNbCKASA Kapmda, oxXpaHsiemble
pacmenus, aoxkanusayus pacmenuti, Google Maps Platform, ceonoxayus, Kpacnas knuea [lpumopcrozo kpast.

Key words: vegetative cover of Vladivostok, multi-user map, protected plants, plant localization, Google
Maps Platform, geolocation, Red Book of Primorsky Territory.

AKTYyaJIbHOCTb. N3yuenue COBPEMEHHOTO  OJIM30CTH CEBEPHBIX U FOKHBIX, TA&XKHBIX U CTEITHBIX
COCTOSIHMSI PACTHUTEIIFHOCTH TOPOJOB M pa3paboTKa  BHIOB PACTEHMH, COCTABISIOIIMX CIOKHYIO MO3aWKy
myTeii  e€  onTUMM3anWM, BKJIOYAas ~ OXpaHy  [5]. DTH BOIPOCH HEOAHOKPATHO 3aTParuBajl B CBOMX
pacTUTENHFHOTO MTOKPOBA, B HacTosmee BpeMs sBisiercss  Tpyaax BJL  Komapo [4]. W.K.  [Humxux
HamOojee aKTyaJdbHBIM DPa3felioM COBPEMEHHOW  OMyOJIMKOBal B CBOEH paboTe CBEACHHWS O TaKHUX
ypOosKosioriy. AHanW3 JMTEPaTypbl IIOKas3aj, YTO  PEJIMKTOBBIX M PEAKHX NPEJICTABUTENAX IPHUMOPCKOM

cBoeobpasue, YHUKaJIBHOCTD Gbiopsr U (uopel, Kak MHKpOOHOTa MEepEeKPECTHONMApHAS —
pactutensHocTH [Ipumopckoro kpasi, obwiane B Hux  Microbiota decussata Kom, JIMCTBEHHUIIA
penukToBBIX  (GopM  ormevaror  moutd  Bce  Jlobapckoro — Larix lubarskii  Suk., xoBbuIb
uccienosarenu Jansuero Bocroxa. Oaiikaneckuii — Stipa baicalensis Roshev [13].

Eme H.M. IlpxeBanbckuil B CBOMX AHEBHUKaX  BBbICOKOropHas  pacTUTENBHOCTb €  Y4acTHUEM
MUcaJl O MPOM3PACTAHUU 37€Ch B HEMOCPEACTBEHHOH  MUKpoOMOTHI oxapakrepu3oBaHa H.E. Kabanosem [3].
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MN.B. TI'pymBunkuii Takke OCBETHJ IIOJ0XKEHUE BO
tdope Ilpumopss pspa penukToBbiX BumoB [1]. U3
COBPEMEHHBIX HCCIIC/IOBAaHUI OCOObIe HHTEpeC |
3HaveHue mnpezacrasisiioT padorel H.C. Illuxosol, B
KOTOPBIX  TIPEACTAaBJIEHBl  PE3yJNbTaThl  U3yYEHUS
BUJOBOTO U IIGHOTHYECKOI'O COCTaBa MapKOBBIX
¢uroneno30B r. Bragusoctoka [10-12].

OTMeTHM B IIEJIOM, YTO PadOTHI C MOAPOOHBIM

ONMMCAaHMEM MECT TPOM3PACTAHHS  PEOKUX U
ucyesalolmMx  pacteHud B I.  BmaguBocroke
MPaKTHIECKA OTCYTCTBYIOT, a HMEIOIINECS

OTPHIBOYHBIC IAaHHBIE HE SIBISIOTCS aKTyalbHBIMH B
CBSI3U CO CPOKOM MX aaBHOCTH. KaprorpadupoBanue
PacTUTENLHOCTH M CO3JJaHHE Ha ITOH OCHOBE KapT, IO
HallleMy MHEHHIO, SBJISETCS IEPEXOAHBIM 3BEHOM
MEXJy Hay4YHBIMU T€OPETHUYECKHUMHU HCCIIEIOBAHUIMU
U MIPaKTHYECKON MX 3HAUUMOCTBIO.

3T0 W MOCHYXHJIO BBIOOPOM MPOOIEMATHKH
HCCIIEIOBaHUSA o KapTorpadupoBaHMIO
«KPaCHOKHIDKHBIX» BHJIOB JICPEBHEB M KYCTAPHUKOB B
r. Bnagusoctoxke.

Leabio uccaenoBaHMsl HAa JaHHOM €T0 3Tare
CTaJO CO3JaHHE MHOTOIIOJIB30BATEILCKONH KapThl C
aKTyaJlbHBIMM JAaHHBIMH O MeCTax IPOU3PaCTaHHS
OXpaHAEMBIX BUJIOB PacTeHUU B I. BiaauBocToke Ha
OCHOBE HCIONIb30BaHMsl npuiokeHus Google Maps
Platform.

MaTtepuanaMu Ui NPOBEACHUS HCCICAOBaHUA
cranu (IOpUCTHUECKHE HAXOAKH, COOpaHHBIE BO
BpeMs TPEIBIAYIINX 3TarmoB padboTsl B 2017-2019 rr.
[6-8] u xpansiugecs: B repbapuu kadenpbl « IKOIOTHs
u MIPUPOAOIIOIB30BAHUE OI'bOY BO
«/lanbpbIOBTY3»; a Tarke HH(OpMAamUs O MecTax
JOKAllMM PEAKHX M HCUE3alOUINX BHJOB JEPEBHEB U
KyCTapHMKOB B T. BraauBocToke, mpegocTaBieHHas

CTyICHTaMH  By3a  HalpaBIE€HUS  IOATOTOBKH
«OKOJIOTHS ¥ MIPUPOOIOIB30BAHUMY, BRICTYTUBIINMHI
B KauecTBe  BOJIOHTEPOB  —  JOOPOBOJBHBIX

MOMOIIIHMKOB HAIIET0 MCCIIEOBAHUS.

MeTtoaaMHu  MCCJIEIOBAHUS TIOCIY)XWIH Kak
TeopeTHyeckne (aHalu3 JUTEepaTypHbBIX U VIHTepHeT-
WCTOYHMKOB, IPOTPAMMHOTO OOECHEUCHUSI B paMKax
n3y4aeMoi poOJIeMbl), TaK M IPAKTHUECKHE (TT0JICBBIE

METOBI N3Yy4YCHU q)HOpI/ICTI/I‘ICCKOFO TIIOKpOBa,
COCTaBJICHHUC MHOTOIIOJIb30BaTEIIbCKOM KapTbL C
HCIIOJIB30BAHUEM FCOI/IH(i)OpMaLII/IOHHOI\/’I CHCTEMBI

Google Maps Platform).

OO0cyxneHue pe3yJIbTATOB  MCCJIeI0BAHUS.
PacturensHelil mokpos r. BraguBocroka BO MHOroM
MIPEAONPEEISETCS. PETHOHAIIBHBIMUA OCOOCHHOCTAMH
(hopMHpPOBaHUs TIPUPOHBIX yCIOBHH. OUEBUIHO, YTO
HE MOXeT OBITh PpaIMOHAIBHOTO IUIAHWPOBAHUS
¢nopuctuueckoro kaprorpadupoBanust 6e3 ydéra
TaHAMA(THBIX, TEPPUTOPHAIBHBIX  YCIOBHH U
TEXHOT€HHBIX CHCTEM.

B pesympraTreé  MOJNEBBIX  HUCCIENOBAHUH,
npoBeAC¢HHBIX Hamu B TedeHue 2017-2019 rr., Opn
cobpaH Marepuai IO OTAEIBbHBIM BHIAaM PacTEHHH,
BKIIOUEHHBIM B KpacHyto kHury Ilpumopckoro kpast u
Opyrux pernoHoB P®. OOHapykeHbl MECTOOOMTaHUS
OXpaHSAEMBIX BHJOB  pAacTeHHUHl, KOTOpble  AJ
HEKOTOpBhIX pailoHOB TI. BrnaguBocToka paHee He
YIOMHUHAJIKCE.

[TonyueHHble Ha NPEABIAYIIUX 3Tamax pPadOTHI
JIaHHbIE JeTIIn B OCHOBY JambHEHIINX
¢nopucTiueckux — uccimemoBanmmii. B 2018 T
TIPOBOAMIINCH OTPOCHI, aHAIN3 PE3YJIBTATOB KOTOPBIX
TO3BOJIMJI ~ BBUSICHUTH ~ 3aMHTEPECOBAaHHOCTH  psizia
CTyZICHTOB BY30B HAIlleTO TOpPOAa B COXPAHCHUH
6ropaszHooOpa3us pacteHuit [Ipumopckoro kpas [2].

B xome paboThl € LENbl0 CHUCTEMAaTHYECKOTO
U3yUeHUs] PACTHTEIBHOIO IMOKpOBa Iropoja HaMHU Ha
KapTe ObLIM BbLIeNeHbI 33 yuyactka. Kaxaplid yuactok
IpescTaBisieT co0oi TeppuTOpuIo miIomaaso ot 0,61
10 4 kM? ¢ pasHBIM ypOBHEM 3acTpoiiku (cM. puc. 1).
VYuacTku OBLIM OTrpaHWuYEHbl C YYETOM JIOPOIKHO-
TPaHCIIOPTHOW CHCTEMBI, a TaKXe OCOOCHHOCTEH
pPacTUTENBFHOTO  IOKPOBA. OCHOBHOW  IIENBIO
COCTABJICHHSI  OTKPBITOH  MHOTOIIOJIB30BATEIHCKOM
KapTel  SIBISUIOCH  CO3JlaHME  MEXaHW3Ma s
aKTyaJM3alliy HY>KHBIX CBEACHHHM (B HallleM cllydae —
9TO JIOKaJW3alusl OXPAHSIEMBIX BHIOB JIPEBECHBIX U
KyCTapHHKOBBIX pacTeHui). AKXTyaJbHOCTB
BBIODAaHHBIX  JUIS H3YyYeHUs] Yy4acTKOB ropoja
oTIpeieNsAach CIEAYIOIIUMU KPUTEPUIMHU:

e JIOCTYMHOCTH JUISI HaceJeHus (pacroioKeHue
B UepTe ropoja, MEemeXOAHbIe YIHMIBl U TPOMUHKH,
JKHJIBIE PAaliOHBI);

e Mecra, Hambojee YacTo  IOCEIIaeMble
XKHUTENSIMH Toposa (TMAapKH, CKBEPHI, OOIIECTBEHHBIE
YUPEXKICHUS U JIp.);

®  ECTECTBEHHBIE MecTa IPOM3PACTaHMs PEIKUX
BUJIOB pacTEHU.
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Puc. 1. Kapma 2. Braousocmoxa c¢ ucciedyemvimu yuvacmramu: 1 — obwuil 6uo,
2 — ygenuuenHoe uzoopadicerie HeKOMoPbIX UCCLe0YeMbIX YUACMKOE 20POJd.

IToguepkHEM, UTO B X0J/i€ HAUIErO MCCIEAOBaHUS
B 2018 u 2019 rr. yxe ObUIM H3yYeHBI HEKOTOPHIE
TOpOJCKHE Yyd4acTKu (mapk MUHHOTO TOpOJKa,
Ioxporckuit mapk, boranmueckuii cax JIBO PAH) [6],
MOSTOMY Ha JaHHOM dTare OHH He O0O0CIeIOBAIUCH.
Taroke cleyeT OTMETUTh, YTO OBUIH HAMIEHBI peIKue
W MCYE3AIOLIME BHJbl PACTEHUH BHE BBIJCIEHHBIX
YYacTKOB, YTO IMO3BOJIMIIO HAMETUTb IEPCIEKTUBBI AJIs1
JanpHeimel paboTel. McciiemoBaHue MPOBOAMIOCH
KaK B JIETHEe BpeMsl, TaK U B 3UMHHH HEpHO].

C LEJbI0 coopa nHpopmanuu Ha
3aIUIAHUPOBAHHOM TEPPUTOPUM MBI 3aEHCTBOBAIU
crynearoB @T'BOY BO «/lanbpbiOBTY3)» HarpaBiaeHUs
MOJATOTOBKH «JKOIOTHUS M TPHUPOJIOINOJIBE30BAHHEY.
Hdus wux Obutm  pa3paboTaHBl WHIWBUAYaIbHBIC
3aJaHus C TMOIPOOHOW WHCTPYKIHUEH IIsi paboTHI.
Takke  Ansd  CTyIeHTOB  ObBUI  TOATOTOBIICH

TEOpEeTHYECKUil ~ Marepuall 00  HUCIOJIb30BAaHHUHU
TreOMETOK, O Hauboyiee YacTo BCTpEYaroluXcs B
ropojie OXpaHseMbIX BHJAX, CIOCO0aX ONpeeNeHus
pacTeHuii, B TOM 4KCIe, B 3MMHUHN MEPUOJ. 3a KaXKIbIM
CTYACHTOM WM TPYIIOH CTYAEHTOB OBLT 3aKpEIUIEH
OTIpeNIeIEHHBIN YIaCTOK UCCIICIOBAHMS.

B xome BbmomHEHWS ~3aJaHUS  CTYACHTHI
HAYYWIIUCh  OMpPENENsATh PACTCHHS B  IIOJIEBBIX
YCIIOBHSAX, a TAKXKE YOCIUIINCH, YTO OXPaHSIEMBIC BHIBI
pacTeHuii MOTYT MPOU3pacTaTh HE TOJBKO Ha 0C000
OXpaHsAeMBIX MPUPOAHBIX TeppuTopusx (OOIIT).

Pe3ynprathl mpoBeAEHHON BOJOHTEPCKOH PabOTHI
3aHOCHJINCH B TaOJIHILY, KyZa BHOCHIIMCH T'€0JIaHHBIE C
MecTa MIPOU3PACTAHUSA BH/IOB, KpaTKoe
9KOJIOTHYECKOTO OMHCaHUE MECTHOCTH U (oTorpadus
caMoro pacteHus (cM. Tabm. 1).

Ta6muma 1

Oopazen oopmiieHnsi pe3y1bTATOB paloThl BOJOHTEPOB

T'eonokanust mecra Onucanue o
Hazpanue Buna ®dororpadus HAHACHHOTO PACTCHHS
MIPOU3PACTAHHS MECTOTOI0KECHHUS ‘

5&“‘ £ 3 !‘»"} N \?& A
DR 4 %

Uepémyxa 43.12336, O6ounHa opory, yi.

Maaka 131.90801 Hexkpacosckas, y 1. 34
Bes MOJTy4eHHas rH(popMaIus 3areM  moApoOHOW  wHGpopmanmu. PesympraToM  Hamien

MMpoBEpsIaChb Ha AOCTOBEPHOCTHL: Mbl BbIC3)KaJIM Ha
MECTHOCTb C MLCJbIO aKTyaJn3alluu H C60pa bonee

paboThl CTajga MHTEPAKTHUBHAs KapTa Ha miatdopme
Google Maps (cmM. puc. 2).
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Puc. 2. Obwuii 6uo unmepaxmusnotl kapmul na niamegopme Google Maps ¢ pesicume cnymnuxogoii cvémxi.

C e€ moMoIIbIo cTana A0CTyNnHa MHpOPMaIHs O
JIOKAJIN3aIMN OXPaHAEMbIX BHIOB PaCTEHUH ¢ TI000T0
YCTPOUCTBa, MOIKIIOUEHHOTO K ceTH MHTepHeT (pHC.
3). [IpeumymiecTBaMu TaKOW KapTHI SIBISTIOTCS, TIPEXKIE
BCETO, aKTyaJbHOCTH MOJYYECHHBIX JaHHBIX; IIPOCMOTP

pasMelmiéHHO WH(pOpPMALMM B pPa3HBIX peXHUMax
(ciyTHUKOBast CchEMKa, MPOCMOTP VYIUI H Ap.);
BO3MOYKHOCTb OTCOPTHPOBATH TeOMETKU B
3aBHCHMOCTH OT HHTEpEca UCCIICIOBAHUSL.

68B/s = .l .all57% W ) 1 A5 L Ll 577% W H

Jlokanusauus peakux u oxpaHsaeMbiX=

Jlokanusauusi pegKux u oxpaHsieMbix BUA0B
pacTeHun

Oata cozpgaHua: 26 ausaps 2020 r.
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Puc. 3. Humeppeiic unmepaxmuenoii kapmel na niamgpopme Google Maps ¢ mobunvrozo yempoticmsa.
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OrMernMm, 4YTO, Tak Kak wHH(popManus Oblia
coOpaHa 1 HaHeceHa Ha KapTy ¢ y4€TOM IreéOMETOK, 9TO
UCKITIOYMIJIO BO3MOXKHOCTh HETOYHOW WH(OpMAIHH.
KpoMe Toro, wucnonp3ys BO3MOXKHOCTb JaHHOI
wiatGopmMbl, MBI TaKKe  BHECIM  KPAaTKylo
nH(OpMAaLUIO 0 KaXJIOM PACTEHUH 1 ero poTtorpadurio,
C/ICIaHHYIO B MECTE JIOKAIIHH.

Ha  pmanHbBIi MOMEHT  O3HAKOMHTBHCS C
HHTEPAaKTHBHOM KapToit MOKHO Ha rutatdpopme Google
Maps [14]. B panpHeiimeM MBI IUITAHHPYEM
IPEOCTaBUTh  JOCTYH BCEM 3aHHTEPECOBAHHBIM
MIOJTB30BATENSIM, B TOM UHCIE, C LEJNbI0 100aBICHUS
HOBBIX JJaHHBIX 110 JAaHHOW IPOOJIeMaTHKe.

3aki0ueHne. Wzyuenne COCTOSIHUS
pPacTUTENLHOTO MOKPOBA, B TOM YHUCIIE, OXPaHIEMBIX
BUJOB pAcTeHUl, B TOpojAax SBJISIETCS OJHUM W3
aKTyaJbHbIX HANIPABJICHUH COBPEMEHHON 3KOJIOTHH.

B Tteuenune 2017-2019 rr. B X01€ npoBEAEHHBIX
TIOJIEBBIX HCCIIEIOBAaHUN HaMH ObUT COOpaH MaTephai
[0 IPEBECHBIM PACTEHHSM, BKIIIOYEHHBIM B KpacHyro
kaury [Ipumopckoro kpast 1 Jpyrux peruoHoB PO.

[NomydeHHsle pe3ysbTaThl MO3BOJIMUIA HAMETHUTH
JanbHeHe MIEPCTIEKTUBBI (opucTHUECKHX
uccienoBaHui. BaxxHbIM 3Tanom Hameil paboTsI cTano
CO3/laHHE€  MHOTOIOJIB30BAaTEILCKOM  KapThl  C
JIOKJIM3alMeN «KPAaCHOKHUKHBIX» BUJOB PACTEHUN HA
O6aze Google Maps Platform. Drto, BoO-NEPBBIX,
MO3BOJIUT pacUIMpuTh WH(OpManuio Mo mpodieme
UCCJIe/IOBaHMs, a, BO-BTOPBIX, Oy/ET CrocoOCTBOBATH
3HAKOMCTBY OOJIBIIIETO YHCIIA JIIOJCH C OXpaHSIEMBIMHU
BUIAMH  PACTCHHUH, NPOU3PACTAIOMIAMH B T.
BrnanuBocToke, 1, B IEIOM, Pa3BUTHIO SKOJIOTHIECKOTO
CO3HAHMS HACEJICHHUSI.
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Primor. gubernsk. vystavoch. byuro, 1923;88—100. (In
Russ).].
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THEORETICAL VIEWS OF NIKLAS LUMAN ABOUT THE ROLE OF COMMUNICATION IN
SOCIETY

Abstract. The article examines through the works of Niklas Luman the various theories in society, including
their communications, the outdated traditional approaches to community evaluation, and the self-reproduction of
modern societies. In addition, the article describes the different perspectives on the development of communication

media in a comparative manner.

Keywords: communication, autopoiesis, information society, information and communication technologies,
civil society, communication processes in the society, information transfer, the role of people in society, the
development of information and communication technologies.

Since the second half of the twentieth century,
radical changes in theoretical approaches to society
have begun. This, of course, happened during the
formation and development of civil society. While most
scholars have focused on the institutional aspects of
civil society, a number of scholars have begun to
interpret it as a way of thinking about the world and the
development of the middle class. Another group of
scholars began to reveal society's role as
communication networks. Although most scholars
disagree with the conclusions made by German
scientist Niklas Luman based on systematic analysis of
society, we believe that his theoretical views in this area
are logical. According to Luman, “society consist of
people, and a relationship between people. People exist
not in society but in the environment, that surrounds
them. Society (social system) is an autopoietic system
consisting of various communication networks
developed and reproduced by means of communication
networkst.

As N.Luman put it, “autopoiesis” is “a structure
that expresses its own state, that is, the productive
interactions of the system components that result from
these components themselves. The range of autopoiesis
is extremely extensive: the brick factory itself produces
bricks, though they are built of bricks; organism
(consisting of organs and cells) is produced by the
interaction of organs and cells; the language is a
separate system that allows you to talk about languages,
that is, it speaks for itself, and also how to speak and
how to pronounce words through the language. Such a
dilemma, or a function of separation, repeatedly creates
the integrity that gives birth to its elements. This is also
true of sociology (as part of society), which formed
their own theories about society. Moreover, these
theories themselves represent societies because they are
communicative movements. In addition, the theory of

Nlyman H.Tlomsatue obmecrsa // TIpoGiemsl
Teoperndeckoii cormosioruu.-CI16.,1994.-C.27-31.
2KuprusboeB M. Coumonorus. YkyB Kymranma.-T.:
Hagpys, 2017.-b.

cognition that analyzes science itself is science, and it
is directly involved in the creation of science?.

According to Luman, autopoietic systems have the
ability to reproduce themselves. If the system can build
relationships with itself, it will surely be able to
reproduce itself. He called this ability self-referential.
Self-referencing appears as a prerequisite for
characterizing the system itself2.

He goes on to describe self-referencing in
systematic research as self-organizing. Luman's claim
is based on the fact that biologists disagree with the fact
that living tissue cannot reproduce itself. However,
Luman focuses on the self-reproduction of man and
society (for example, no evidence can explain the
natural balance between women and men).

N.Luman relies on the views of E.Gusserl, who in
his view describes communication as behavior, speech,
message. According to Luman, not every element of the
system may be linked to other elements. Therefore,
element interactions occur separately and in select
cases*.

According to Luman, communication is a unique
social structure that, in addition to having its own
internal structure, is represented at the same time by
three  elements: messages, information and
understanding. However, these elements should not be
regarded as living independently (other than before or
after communication) and independent existence.
Communication takes place as a result of the
communication of these elements, the process of
differentiating and separating messages and
information. Communication takes place where this
distinction exists: messages are extracted from the
message. Understanding these differences (at the same
time, their integrity) leads to the understanding of
messages and information.

Information is "the distinction that creates the
distinction.” "Notification" sends only messages that

Sllyman H. CoumanbHble cHCTeMbl: odepK oOImeit
teopuu. CI16., 2007.-C.432,39 u 32.

4 Jlyman H. O6miecTBo Kak conuanbHas cuctema. -M.:
Jloroc, 2004.-C.147.
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can be spoken out of the general message (the first
difference). When a "recipient” of a message extracts
information from it, it separates everything from the
medium, not just, what it wants to convey to its
interlocutor, and then forwards it to the interlocutor
(second distinction). Information changes
communication, introduces or requires further
communication. When someone is offered to buy a
product, he / she will only get what he / she needs in the
message (say, an ad) and will only focus on the
characteristics of the product he wants to buy. This
creates a second connection (acquisition and payment).

The problem is that the information in the
messages does not come automatically. The
information in the message is the result of
communication, a very voluntary structure that does not
consist of finding the properties of the object or
knowledge that existed before the communication
started. Therefore, it is impossible to “process”
information in memory, "compress" it or "rewrite it for
another carrier”. Saying that "removable™ information
is stored in a computer, a person's or communication's
memory when it is needed is self-deception. Keep up to
date with data storage (containers, floppies, documents,
books, records, etc.) that is not stored anywhere, but has
the speed and dispersion of the message, its degree of
distinction, the continuation of the communication
system or information that needs to be changed.
Messages can, to some extent, appear as “carriers" -
information containers; language, cassette, computer
hard disk - they are the functional equivalent of
messages.

In general, as a result of N.Luman's systematic
theory, new perspectives on understanding and
understanding of society have emerged. In his view,
society is a whole system, which, in its turn, consists of
many other social systems, which always display their
functionality. As a result of the basic relationships
within society, society creates communications, which
in turn serve as a link between the functional
subsystems of society. Thus, communication in a
society is the result of three choices: information,
message, understanding. This synthesis tool combines
subsequent selective communications with the system
performing its creative and reproductive function.
That's why Luman does the communication, not the
person and his mind, but the communication itselfS. In
Luman's theory, human function as a carrier of
communication, that is, is not considered as a subject.
Man lives in the environment surrounding the system.
All the objects of communication - the external
environment, people, minds, objects are manifested
only in communicative form within the social system.
When the issue is put in this way, society as a system

SlIyman H. O6miecTBO Kak coluaabHas cucTeMa. -M.:
Jloroc, 2004.-C.110.

® TlonsTHe KOMMYHMKAlMM B TEOPUM OOLIECTBA
Huknaca Jlymana I
http://www.stattionline.org.ua/2012-10-19-21-22-

refers to interpersonal and closed-latitude interactions
and relationships based on autopoiesis. In doing so,
Luman rejects the traditional definition of society - the
division of subjects and objects. In his theory, the
distribution of systems and the environment plays an
important role. Although the system protects itself
strongly against the environment, it cannot survive
without this environment. System and environment
interactions occur during the integration of cognitive
systems and communication systems using language
and schema mechanisms. Thus, the society described
by Luman cannot live without communications, while
communications cannot live outside of society, or,
"whatever happens in society, they are all
communications™®.

To date, new interpretations of N. Luman's
theoretical views on society have been proven. The
communicative relationships in the society are
becoming more and more difficult every vyear.
Communication is being introduced in all aspects of
society and public administration. By 2017,
information technology spending will increase by 3.8%
to $ 3.5 trillion US dollars. By 2020, 90% of large
businesses will begin to receive large returns from data-
driven (data-as-a-service) services, processed data,
analysts, and recommendations. The share of
companies in this sector has reached 50%.

The market of information and communication
technologies for 2017-2021 is expected to grow by
12.9%, equipment - by 12.1% and services - by 22.1%.
By 2021, Uzbekistan's ICT market is expected to grow
by 83.5 percent’.

In general, while society itself has been
developing for thousands of years as a communicative
relationship, now the introduction of human-centered
information communications in all aspects of society
develops characteristic features of civil society. The
predictions of thinkers and scientists about the potential
of the information society are now being confirmed.
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Mapyman P.P.
KaHouoam icmopuyHux HayK, OoyeHm,
Hayionanvua axademis oeporcasnozo ynpasuinna npu Ilpesudenmosi Yrpainu

CYYACHI IHOOPMAIIMHI TPEHJIM Y IPAKTHUIII TYBJIITYHOI'O YIIPABJIIHHS

Summary. The practices of using the latest information trends in different spheres of public life, such as:
health care, land cadastre, company registration and voting, public procurement and auctions, educational reforms,
are explored; outlines the main ways to increase the efficiency of implementation of these technologies in
management activities; it is proved that the latest information trends implemented in public administration practice
can become tools for improving the public administration system, improving the quality of providing public
services to the population and organizations, improving the efficiency and transparency of the state apparatus,
consistent eradication of corruption through the widespread use of information technology bodies state power; the
principles on which the use of modern information trends in the activity of public authorities should be based.

AHoTanis. JocipkeHO NMPaKTUKK BUKOPUCTAaHHS HOBITHIX iH(opMaumiiHMX TpeHIIB y pi3HUX cdepax
CYCIUJIBHOTO HTTS, TaKHX SIK: OXOPOHA 37I0pOB'S, BEIEHHS 3€MEJIbHOTO KaJacTpy, peecTpalis KOMIaHid Ta
TOJIOCYBaHHsI, IepKaBHI 3aKyMiBJIi 1 ayKIiOHU, pe)OpMH B OCBITI; OKPECICHO OCHOBHI IUISIXU IOJO MiJBUILIEHHS
e(eKTHUBHOCTI BIIPOBA/DKCHHS JaHUX TEXHOJOTI B YNPaBIiHCHKY MiSUTBHICTH, JOBEACHO, IO HOBITHI
iHpopMaliliHI TpeHIH, BIPOBA/PKEHI Y NEpiKaBHO-YIPaBIIHCHKY IPAKTHKy MOXYTh CTaTH 1HCTpyMEHTaMH
BJOCKOHAJICHHS CUCTEMHU Hyﬁﬂi‘IHOFO praBHiHHH, HiILBI/IIlIeHH}I )IKOCTi HaJJaHHA ACPKaBHUX IMOCIYT HACCIICHHIO
1 opraHi3aimisM, MiIBHIICHHS pe3yTbTATUBHOCTI W MPO30pPOCTi pOoOOTH MEpKABHOTO amapary, IOCIiJOBHOTO
BUKOPIHIOBaHHS KOPYIIIIi HA OCHOBI IIMPOKOTO 3aCTOCYBAaHHS 1H(QOPMAIIITHUX TEXHOIIOTIH Y AisUTHHOCTI OpraHiB
,Hep)KaBHO'l. BJIaiW; BHU3HAYUCHO MNPUHOWIIMK, HaA SAKUX ITOBHHHO TPYHTYBaTI/ICﬂ BUKOPUCTAHHA CyYaCHHUX
iH(pOpMaiHHUX TPEH/IB B AISUTFHOCTI OpTaHiB Jep KaBHOI BIIaJIH.

Key words: public administration, management activity, information trends, blockade, bitcoin, information
trends.

Kniouosi croea: nyoaiune ynpaeuinms, ynpasiincoka OisiibHiCMb, iHOpMayiini mpeHou, O10KYelH, OIMKOTH,
iHghopmayitini mpenou.

IMocranoBka npo6aemu. HogitHi iHpopmauiniHi
TPEH/IM aKTUBHO IPOHUKAIOTh NPAKTUYHO B yCi chepu
JKUTTEMISIIBHOCTI CyCILIbCTBA i paauKaIbHO
3MIHIOIOTB CIIOCIO JKUTTS Cy4acHOT JIFOAWHH, SIKa )KUBE
y iHpopMamiiiHOMy CychinbecTBi. BoHH craroTh
NPUYAHOID TIOSBHM HOBHUX mpodeciii, comiaapbHUX
CHUTFHOT Ta iHOJI HABITh ITOPOKYIOTH HOBI HEOE3MEKH
Ta CYCIUIBHI CTpaxH.

Buxoasuun 3 0co0MBOCTEM Cy4acHOTO
TEXHOJIOTIYHOTO PO3BUTKY MOJXKHA BHU3HAYUTH TaKi
iHpopMamiiHi TpPeHAM CydYacHOTO CBITY: XMapHi
MIOCITYTH, cepBicH i TexHomnorii; «[aTepreT peueit» (The
Industrial Internet of Things — 1IoT); TtexHomorii
nomoBHeHoi peanbHOCcTi (Augmented Reality — AR);
texHomorii Big Data; bnokuelin Tta burkoin
(Blockchain, Bitcoin).

[epen cyyacHuM ITyOJIIYHUM YIPaBIiHHSM BCTAE
3aBIaHHS BUKOPUCTAHHS 1H(OPMALIMHUX TEXHOJOTiH
B YNpaBJiHCHKI mpakTuii. HaiOinbmr 3amisHUMHU Yy
MpoIIeci YIPaBIiHCHKOI MPAKTHKH, IO BXXE JOKa3au
CBOIO €(EeKTHBHICTh € TEXHONOTii IITY4HOTO
iHTENeKTY, IHTepHeTy peueii, Gokdeliny Ta Big Data.

AHaJi3 ocTaHHIX Jocjil:KeHb i myOJikaiii.
IIuranHsMu iHpopmaTH3arii JIep>KaBHO-

YIPaBIIHCHKOI MPAKTUKH, B3a€MO3B'SI3KY JIEpXKaBU Ta
iHpopMmauiiHOT cdepu € npeIMeToM HayKOBOTO
JOCITIJKEHHS TIPEICTaBHUKIB Pi3HUX COIiaThbHUX HAyK
- (QimocodiB,  OepKaBO3HABIIB,  EKOHOMICTIB,
comiornoriB. OcoOIMBO CIIJ MiAKPECIUTH BHECOK Y
po3poOKy maHOi MPOOIEMATHKH TaKHX IPOBIIHUX
BueHuX, sK Asep’sHoB B.b., Aramanuyk I.B.,
AdanaceeB B.I'., baanypka O.M., baunno [.JI., Bemn
., bepr A.L, butsaxk 0.I1., Bepry3aes M.C., I'anantep
€., I'mymxoB B.M., [lertap A.O., Emepi @.€., 3yit
B.B., Kamoxuuii P.A., Kacrensc M., Kosnos 10.M.,
Kopenes A.Il., Manumkin B.I'., Mimep k., Minaes
B.A. Muxanesuu B.C., Hicuesiu 10.A., OmapoB A.M.,
Onpumko B.®., Ilerpos I'l., Ilomeroit H.C.,
Mouwermos I'.T'"., TTonos I".X., IIpu6pam K., Cacceping
P., Cemenrok E.II., Ceprienko [.B., CrenmanorB.1O.,
V3nanze A.H., Ypcyn A JL., Uykyt C.A., IlIBeus M.,
Ta 0ararto iHIIKX.

Tak cepex HayKOBIIB, IO JOCTIPKYBaIN IIfO
MpoOJeMaTUKy CIIiJT OCOOJMBO BiIMITUTh TaKHX
iHO3eMHHUX aBTOPiB K M.A. A6y mxab6opoB, po6oTH
SAKOTO TIPUCBSUEHI JeMokpaTm3amii # TpaHcdopmartii
MONITHYHUX  BITHOCHH B  yMOBaX  pO3BHUTKY
€JIEKTPOHHOI'O YpsyBaHHA y Pecmy6uitri
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Tamxukucran, H.JI. ABaHecsH, IO JOCTIIKY€E
HallOHAJIbHI KOHIEMLT CTBOPEHHS Ta
(hyHKIIIOHYBaHHS €JICKTPOHHOTO YPSIyBaHHSL.

[IpeameTom HaykoBux po3pobok I.I. T'aHdyepenka
CTaM BIPOBA/PKCHHS HAHO-ypsAy Ta JIIOJUHO-
BUMIPHMH MiAXi/ B yIPaBJIiHHI.

VY BiTUM3HAHIN icTopiorpadis HaHOTO HAYKOBOTO
HAIpsIMY CIiJl BUOKPEMHTH poOOTH TaKMX aBTOPIB 5K
CI.  Komocka, 1mo  aHami3ye  eQEeKTHBHICTh
BIPOBAKCHHS CHCTEMHU EIEKTPOHHOTO ypsyBaHHS B
YkpaiHi Ha TpUKIANI €IHHOI CHUCTEMH MICIEBHX
neruniit micta Cymu, A.B. KoprokaeBa — Teoperudne
oOIpyHTYBaHHS IpolieciB iHGopMaTu3anii yrpasiiHH
Ta MyHHLInaiIpHUX nociayr. ABropu O. JI. Yepesko Ta
A.B. Xuramio mocnikyroTh poib iH(pOpMAaILiiHO-
KOMYHIKaI[ifHuX TEXHOJIOT1H B PO3BHUTKY
HamioHanmpHOi ekoHoMmiku. C. A. Uykyr T1a B. JL
Iomspra oOpamu 00’€KTOM IOCTIIKCHHS Kpamli
€BPOIICHCHKI TPAKTUKN BIIPOBAUKEHHS CJIICKTPOHHOTO
ypaxyBaHHs, 30KkpeMa mocBin [Hamii. FO.B.Cremanos

PO3KpHBa€E 3MICT yNPaBIIHCBKAX MPHUHIUINB Y
BIpoBa/pKeHHI  [T-TexHOMOTiK B YIpaBIiHCBKY
NPaKTHUKY.

AJe aHani3 OCTaHHIX JOCIHIIKEeHb 1 MyOuikamiit
CBI/IYMTB, 110 y Cy4acHI HayKOBid JliTepaTypi HeMae
KOHCEHCYCy IIOJ0 MHTaHb INpPO pojib 1 Micue
iHpOpMaliHUX TEXHOJOIiH y CcydacHiil nep)kaBHO-
YIPaBIiHCHKOT IPaKTHII.

@opmynOBaHHA Iijdeil crarti. ABTOp CTaTTi
CTaBUTh 3a MeTy OOIpyHTYBaTH HEOOXiIHICTh
BIPOBAKEHHS Yy JIEPXKABHO-YNPABIIHCHKY IPAKTHKY
HOBITHIX iH(OpMAIIHHUX TPEH/IB, PO3KPHUTH 3MICT X
BUKOPHCTAHHS y PI3HUX cepax CyCHITbHOTO KUTTS Ta
YIPaBIiHCBKUX MIPaKTHKAaX. CoopmymoBatn
NPUHILMIIH, HA OCHOBI SIKUX IOBHHHE 3aCHOBYBATHUCS
BUKOPHUCTaHHs Cy4YacHHX iH(pOpMAIiiHUX TPEHIIB B
JUSUTBHOCTI OpPTaHiB IEPyKaBHOI BIIa M.

Buxsiax ocHOBHOro MaTtepiajy JOCJiXKeHHS.
JIepCeKTOp € CKIaJHUM 1 IHEPTHHM MEXaHI3MOM,
3aJMIIAI0YACh  MPU  IbOMY  IIEHTPaJi30BaHOIO
CUCTEMOK0. Bix po3BHHEHOCTI ITi€l CHCTEMH 3aJICKUTh
e(EeKTHBHICTh IyOJIYHOTO VYIPABIIHHSA SK TaKOTO,
pIBHOMIpHE TIOKPUTTS JI€PXKABHUMH  IIOCIYraMH
motped HACeNeHHA 1 MiIUPUEMIIB (HAPUKIAL,
peectpariisi KomIaHii, OpaKy, OTpHMaHHS IOBIIOK i
BUMHCOK). JleKosm Ha CKJIAAHOIAX Yy B3a€MOJI]
JIOJUHMA 1 Jepkamapary, WOro  HeIpo30poCTi
3pOCTAIOTh 1T 1HAYCTPil MOCEepPEeTHUKIB (JOTIOMOTa B
peectparii TOB, 3amoBHeHHS MOBimOK JlOpOoXHBOT
mominii, Tomo). Yum Oiiblle MMOCEPETHUKIB TeM
Jopoxde 1 criagHime mociyra. OprasizaniiiHi
CTPYKTYpH JepkKamapaTy dYacTo (QparMeHTOBaHi i
Maibke 3aBXJW PO3PI3HEHi, MO0 POOUTH CKIAJIHUM
oOMiH  iHdopMmamiero MK  JAenapraMeHTamu i
BitomMcTBamMu. YacTo mOCEepeNHHKH B JIAHIIOXKKY
3100yTTS IepKaBHUX MOCIYT HEBUANMI O/IepXKyBaueBi
(BimoMcTBa CHIiIKYIOTBCS MiXk coboto B «back-end»).

Bararo 3apy0ikKHIX KpaiH YCBiJOMIIOIOTH 3aITUTH
HOBOT'O IIOKOJIIHHS JIIOJEH, 3BUKJIMX A0 IIBHIKHX 1
3pyYHUX  TPOAYKTiB, IPOBOAATH  MapKETHHTOBI
JOCTIUKEHHS 1 aKTUBHO peQOpMyIOTh CHCTEMY
HaJaHHS JepXKaBHUX mocayr. Jleski MoOimizyroTh

posnineni aenapramentd IT B enuni cuctemMu — Tak
3BaHI «agenciesy»; HII NOYHHAIOTh BUKOPUCTOBYBATH
anpTepHaTHBHI naHi 1 «Dark analytics» it MIBHIKOTO
aHaJi3y KOPECIOHJICHIIII 1 3alMTIB BiJl HACCICHHS,
TPEeTi PO3pOOJISAIOTH HOBY apXiTEKTypy B3a€MOJIl MixK
JCpKaBHAMHU IOHITaMi; Hy a OCTaHHi, HaiOLIBII
MIPOCYHYTi, 3aCTOCOBYIOTH TE€XHOJIOTIi PO3IOALJICHOTO
peectpy — OJ0K4eiliH, TOOTO JAHITIOXKOK OJIOKIB
Tpan3akuiii (auri. Blockchain, Block chain Bix block —
010K, chain — maHIIOT) — po3noaiicHa 06aza JaHuX, sSKa
MATPUMY€E TOCTIHHO 3POCTAIOYMH TIEpeJIiK 3aIucCiB,
3BaHMX OJOKaMHW, 3aXWIIeHa Bix MiAPOOKH Ta
nepepoOku. KoxeH OJIOK MICTUTH 4acoBy MITKy Ta
TIOCUJIAHHSL Ha TIONepeaHiid OJok xem jaepeBa. Taka
posmoninena 0a3a JaHMX 3aKJaJeHa B OCHOBY
KPHUIITOBATIOTH «BiTKOWHY.

brokueitn — 1me TexHosoris Oe3neYyHOro
30epiraHHs NaHUX, SIKa BHKOPHUCTOBYE PO3IOIIICHY
Mepexy  KoMmm'ioTepiB. BoHa €  ocHOBOIO
KpuntoBamoTd  (OiTKOiHHM), ame  Moxe Oytu
BHKOpHCTaHa B Oynmp-saKkuxX cdepax IismpHOCTI, ne
moTpiOHO 30epiraHHA IaHWX 3 BUCOKHM CTYIICHEM
Oe3rekd i ToBipH.

bnokueitn Moxke momomortd 'y 0opoTh0i 3
KOPYIIII€, 3pOOUTH TPO30POI0 POOOTY NepKaBH i
YHUHOBHHUKIB, 11100 MiIBUIUTH PiBEHb JOBIPH rPOMAaIsTH
JI0 iX poOOTH.

Tak came OJIOKYEHH MOXE OINTHMI3yBaTH
OaraToMiCslYHMH — Tpoliec — peecTpauii  3eMeJIbHOT
BJIACHOCTI, SKIIO HANpHKIAJ, MEPEBECTH 3EMEIbHY
BIIACHICTh Y KOMMI'IOTepHHH Koxa. JlromumHa Kymmia
3eMJII0, OyAMHOK a00 KBapTHPY 1 3aMicTh TOTO, 100
BHUTpaYaTH JACKUTbKA TIKHIB a00 MICAIIB Ha MpoIec
peectparii, MATBEPIKYOUNH, MO BiH AIHCHO KyNHB
BJIaCHICTb, MOJKHa Lieil Ipolec NepernucaTs Mmif
TeXHOJIOTIT OJIOKYeHH 1 3pOOMTH HOro MHUTTEBHM.
Iomanpmmii mepenpoaxx BIACHOCTI Tak camo 3aiiMe
He Oinbmre roguuu. HaiiroymosHimie, mo MokHa 0e3
3yCcusib  Bepi(ilMKyBaTH  MOpPaBO  BIACHOCTI 1
NepPEeBIPUTH, B IKHI MOMEHT 4acy sIKi TpaH3aKIlii 3 Heto
Oynu 3niticHeHi. TakuM 9uHOM, TexHONOTiA brokueitn
Ba)XJIMBa  i3-32  JIBOX  CBOiX  BJIACTHBOCTEW,
JETIeHTpati3amii 1 TaM'sTi, y Hei € BeNUKHUi MOTeHITial
JUIL  BIPOB/DKEHHS Yy  TIPAKTUKY  MyOJidHOTO
VIpaBITiHHS.

OnuTyBaHHA YYaCHHUKIB OCTaHHBOTO
BcecBiTHROr0 €KOHOMIYHOTO (hOPYMY JJOBEIIO, IO BXKE
no 2023 poky TexHoJoris OJOKYelWH Oyae aKTHBHO
BHKOPHCTOBYBaTHMEThCA y cepi JepKaBHUX MOCITYT
MPOBITHAMH CBITOBHMH Jep)KaBaMH. bimem Toro,
6mu3eko 10% ceitoBoro BBII (o mporaozax OECP)
CTBOPIOBAaTUMETHCS npu 6e3nocepeHbOMY
BHKOPHCTAHHI TEXHOJIOTIT Oyiok4eitH. OCHOBHI BUTOJIU
Bil BIPOBa/DKCHHS TEXHOJOTIl OYIKYIOTBCA B
CKOpOYCHHI omnepaliitaux Butpar (73% onuraHux),
CKOpPOYEHHI 4Yacy po3paxyHKiB (69% onuTanunx),
CKOpOYEHHI pu3MKiB 57% ommTaHux), 3pocTaHHI
MOJKJIMBOCTI 37100yTTS oMaTKOBHX HpUOYTKiB (51%
ormTanux)[3].

OxopoHa 310poB'sa. He muBisuuch Ha Te, 110
€JIEKTPOHHI MEAWYHI KapTH 3 OHJIAHH-ZOCTYIOM 0
JaHWX Tali€eHTa MOXYyThb OyTH CTBOpeHMMH 0e3
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BUKOPHCTaHHs OJIOKYEHH, MpobiieMa JOCTOBIPHOCTI 1
HAIIWHOCTI JaHUX 3aIUINAETHCS HEBUpINICHOW. [Ipu
BUKOPHCTaHHI OJI0KYEHH-TEXHOJIOT1] HECAaHKIIIOHOBaHa
3MiHa/ JOCTYI/BUKOPHCTaHHS IAaHUX TI'POMAJSH CTa€E
HEMOJKJIMBUM, OCKUIBKM Oynb-sika iHpopmauis mpo
MOJIIOHI JTi{ 3aITUCYETHCS B CHCTEMI.

VY Tomnangaii 8 2016 pomi xommawnis Prescrypt B
coniopari 3 SNS Bank NV i Deloitte po3spo6una
ONMOKYEHH-0JaTOK, SKHA pOOUTH  JIETIUMH 1
JMOCTYIHIMIAMH TIOCIYTH JJs XPOHIYHO XBOPHX
namieHTiB. Konmenmiss BukopucroBye Idin-cepsic
OHJIaMHY-ayTeHTH(]iKamii, 10 HaTaeThcsT OAHKAMH, K
3acid ans  miakimoueHHs Ao OnokueiHy.  Idin
3a0e3rneuye Taky camy Oe3meKy 1 3pydHICTb, SK
iHTepHeT-0aHKuHT. Y EcToHii B nepuiii monosuni 2016
POKIiB JiepkaBa JIOMOBMIacs 3 Kommaniero Guardtime
PO TIEPEBEACHHS IAaHUX €JIEKTPOHHUX MEJMYHUX KapT
Oimpn HiK 1 MJIH. TpOMansH KpaiHM Ha OJOKYCHH-
ocHOBY. OTHOYaCHO TIPOXOJITH iHTETpamis OJIoOKIeHHa
1o «Enexrpornoi EcTonii». Yemuin 3a muM miaHyeTses
MEpEeBEICHHS ACAKNX IHIIMX Jep>KaBHUX IOCIYT Ha
CXO0Xi iHPpaCTPYKpPYpHi OIIOKIEHH-PIICHHS KOMITaHil.
Y CIHA crapran Bithealth, mo mpamtoe minpHO 3
Jep)KaBHUMH OpraHaMH BJagd HaJ aHaJOTiYHUM
npoektoM, B 2016 pomi mo4YaB BUKOPHCTAHHS
OJIOKYECHH-TEXHOJIOTIT A TOro, 100 JaTH MalieHTam
JIOZATKOBI IJIATKHI MOXIIMBOCTI IIPH pOOOTI 31 CBOTMHU
CTPaxOBUKaMHU.

Benennst 3emennHoro kagactpy. llikaBe, mo
JaHWHI HampsM BIPOBAPKCHHS OJIOKYECHH MOITYJISIPHO
AK B PO3BHHEHHX KpaiHaxX, Tak 1 TakWxX, MIO0
PO3BUBAIOTECS. Y KpaiHax, 110 PO3BHBAIOTHCS, IPABO
BJIACHOCTI Ha 3€MJIIO 10 HOPMAaTUBHO HEBPETYJILOBAHE
Ta MOTaHo JIOKYMEHTOBAHO, BHACII/IOK YOTO BIIACHUKH
He MOXYTb il mpojiaBaTu, OpaTH KPEAUTH MiJ 3acTaBy i
NpOBOAMTH 13 3emuero iHmi onepauii. Jlromu
CTP@KJAIOTh  BiJl  3JIOBXKMBAaHb  CHIBPOOITHUKIB
BIANIOBIIHUX BiJIOMCTB.

Po3BuHEHI % KpaiHU yIOCKOHATIOIOTH OIepalliiHi

NpOIeCH, 3MEHINYIOYM B pasd dYac 3AiHCHEHHS
omeparii, fke dYacTo 3aiiMae MIEKiTbKa MICSIIB,
3HIXKYIOTh ~PHU3MK IIaxpaiictBa 1 MOMHIOK B

JMOKYMEHTaX 1 TpaH3akIisxX (TMepexia mpaB BIACHOCTI
TOIIO), poOIAYN mporec i cucreMy Hapiiaime. Lle
MPU3BOANTE 10 MiABHINCHHS HPUBAOIMBOCTI KpaiHH
Ui BepeHHs OizHecy 1 imBectumiin. Y IIBemii Ha
noyatky 2016 HamionanbHa 3eMenbHa —Ciyko0a,
3asBUJIA TIPO YCHIIIHY poOOTY 3 OJIOKYEHH CTapTanoM
ChromaWay, koncantuarosoro ¢ipmoro Kairos Future
1 IocTa4allbHUKOM TIOCIYT TenedoHHOTO 3B's13Ky Telia.
Byro po3po06aeHo pinieHHst 1uist MOKYMIIIB 1 MPOJABIiB,
i pe3ynbTaTH iX poOoTH OyJIM MPOTECTOBAHI 3a YJacTIO
CTOpOHHIX 0aHKiB. Y mporeci Opann y4acTb M'ATh
CTOpIH: TOKYIIellb, NpOJaBelb, areHT HEePYyXOMOCTI,
0aHK 1 neprkaBHa ciry0a KaJacTpoBol peecTpartii.

Y TI'pysii B cepeauni 2016 poky Kommanis
BitFury, HamtionanbHe areHTCTBO IyOIIiYHOTO peecTpy
I'py3ii, a Ttakox exoHoMmicT Epnanmo ne Cotuit
OTOJIOCHIM TPO MOYATOK MUIOTHOTO IMPOEKTY MI0/0
KaJacTpoBOTO 00Ky Ha 6a3i O6mokueitHa. Ha mouaTky
2017 poxy Bke ToJanacs HOro MpakTHIHA peatizallis.
Jannii exciepuMeHT € nepBImM gocBinoMm BitFury 3a

MexxaMH cepu MalHIHTra i po3poOKH MPUCTPOIB IS
MaifHiHra, B SKOMY BOHA YCIIIIIHO 3apeKOMEH[yBalla
cebe, mounHatoun 3 2010. ¥V I'ani Ha mowarky 2016
poky mpoekT Bitland, 3acHoBaHmMiT Ha mIaTdopMmi
Graphene, orpumas o¢iniiHui 103811 ypsiay ['anu mis
CKJIQJIaHHA  3EMEJIbHOIO  KajacTpy Ha  OCHOBI
Omokueiitna Bitshares i Bumyctue CADASTRAL —
0a30BbIE TOKEHH. 3 IX JOMOMOTOI0 MOXHA Oyze
peecTpyBaTH TIpaBa Ha 3E€MIIO, BHUPINIYBAaTH CIipHI
MIUTAHHA 3EMJICBOJIOMAIHHS, MPOJAaBaTH 1 KyIyBaTH
semimro. lle mimotHmit mpoekt, ame Bitland mmanye
PO3TIOBCIOUTH HOTO Ha iHOIN apUKaHCHKI KpaiHu.
[epmmmu B cincky croats Hirepis i Kenis. Ha Keniro
MOKJIaJAf0ThCSl  OCOONMBI  HaAii, B cCwily OuIbIIOT
OCBIUCHOCTI HACeJICHHS 1 momupeHocTi [HTepHeTy. Y
Tonnypaci B 2016 poui yps/ B criBIparii 3 KOMIaHI€0
Factom  mpuiiHAB  pilleHHS  BHKOPHCTOBYBAaTH
PO3MIOIIICHHUH PEECTp [Tl PeeCcTparii IpaB Ha 3EMITIO,
mo0 Ooportucs 3 maxpaiictBom. [lana iHimiatuBa
BpaxoOBY€ OCOOJNMBO TOCTpi iCTOpWYHI TpoOIeMH 3
IpaBaMM Ha 3eMJII0 B KpaiHax JlatmHChKOi AMepHKH.
I3-3a  BHCcOKoro piBHA KOpymmii 1 HEBMIIOTO
KepiBHHULTBA 3 OOKY ypsany B ['oHIypaci Bxke AeKiTbKa
JECATKIB PpOKIB iCHy€ KOHQIIKT TIOB'SI3aHUN 3
npoOJIeMOIO ITPaB BJIACHOCTI.

Peectpaniss komnaniii Ta ronocyBanusi. [lani
HampssMU ~ HaWIlijbHINIE TOB'3aHi 3  0OMiHOM
iHpopMalli€r0 MiX JCpKaBHUMH BiJIOMCTBaMH, |1,
TaKMM YHHOM, ICHYIOUI NMPOEKTH HaIlpaBlIeHI Ha Te,
m00 TOHU3WUTH BUTPATH, TOB'SI3aHi 3 OOMIHOM
iHpopMmamiero 1 O00'eTHAHHAM B €IOUHY CHCTEMY
30epirannasa iHGopMmarii. ¥ O0’emHaHmX ApaOCBHKHX
Emiparax B 2016 pomi HachiTHWI NPHHII 3aTBEPIUB
JIep’KaBHY CTPATErif0 MOBHOTO IEPEBOJY JIEPKABHOTO
JOKyMEHT000iry Ha OjokueiH-iporokon a0 2020
poky. KinmeBa wmera ypsay KpaiHM — 3aImyck
ONoK4YeHH-TUIATPOPMH B IHIIMX MiICTax IO BCbOMY
CBITY, BCTAHOBUTH €JIMHHH CTaHAAPT AJISI «PO3YMHHX
MicT.

Y wrari [Jemaep B CHIA B 2017 poui
MPEe3CHTYBAl  IHINIaTHBY IIOAO  aBTOMAaTH3AIlil
OPUINYHOI 1 OmepamiifHOi IisUTFHOCTI KOMITaHiH.
IHimiatBa peamizyeTbcs B MAPTHEPCTBI i3 cTapTanoM
Symbiont i TexHoyorivHOIO KOMMaHielo Pillsbury
Winthrop Shaw Pittman LLP. CtBoproBaHa cucrtema
MepeBOANTh B  LHU(PPOBE CEPElOBHINE  IPOIEC
peecTparlii KOMIaHii, BiICTeXKYE PyX aKIliii 1 yrpasJise
KOMYHIKAIlI€I0 MK yTPUMyBadaMH aKIlii.

VY Ecronii B 2017 pomi 3a pe3yabTaTaMu Maixe
miBTopapigHoi podotn Mix ypsaoM Ecronii i Gipkero
Nasdaq Hag TEXHONOTISIMH OJOKYECHH-CUCTEMH JIJIS
TOJIOCYBaHHS aKIliOHEPiB KOMIIaHii, 0yJ0 OroJomeHo,
IO EeKCIEePUMEHT BWSBUBCS YCHIIIHMM 1 Oyne
MIPOJIOBXKEHUH. 3aIllyCKy CHUCTEMHM TOJIOCYBaHHS e-
voting B Ecronii mepemyBaB pemni3 OinoxueitH-
ratdopmi Ling uist pUHKY MpHBATHOTO KalliTaly.

Jep:xaBHi 3akynmiBai i aykmionm. 9 Oepesns
2017 poxy Ha Blockchain & Bitcoin Conference B
TaniHi mpeacTaBWIN CepBiC ENEKTPOHHUX ayKIIiOHIB e-
Auction 3.0. I{e mpoekT ykpaiHCBKUX pO3POOHUKIB, IO
MOBMHEH  3aMiHUTH  poOOTy  YMHOBHHKIB  Ha
«mpo3opuit»  OnokueitH. Ilo  HpOMYy  MOXHa
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MPOCITIIKYBaTH YMOBH ayKIIIOHIB Ta TEHAEPIB, MPOLEC
1 pe3ynbTaTH NPOBEACHHS ayKLIOHIB 3 OpeHau 1
mpojaxy Jjaepxkmaiina. e-Auction 3.0 1e omuH i3
3HAKOBHX IPOEKTIB y c(epi MyOqiyHOTro yIpaBIIiHHS:
BiH TOKa3aB, W0 MpoOieMy cyO'€KTUBHHMX pilleHb 1
BTPYYaHHS B TOPT'M MOXXKHa YCYHYTH TEXHOJIOTIYHUM
komoMm. CepBic OyB mpoTecTOBaHWHA Yy  psmi
YKpaiHCBKAX MICT 1 OTpHMaB MiATPUMKY OKpPEMHX
MicreBux anMiHicTpamid. Komanmi  po3poOHHKiB
JOTIOMAaraiy KpyTHi YKpalHCBKI OaHKH, a TaKoX
KoMmItaHig Microsoft.

Pedpopmu B ociti. Ille omHy MOXIHMBICTH
BUKOPHCTaHHs HOBITHIX TEXHOJIOTIi, 30KpemMa y cdepi
ocBiTn obroBoproBanmu Ha KoH(pepennii Edcrunch.
OCHOBHI XapaKTEpPUCTUKU OJIOKYEHH — JOCTYIHICTH 1
HE3MIHHICTh iHpOpMalii J03BOJSIOTH BIIPOBAUTH 11 B
chepy oceith. Ile momomoxke MiATBEPAKYBATH
(akTHUHY KBadiiKalifo BHITyCKHHKIB KT abo
CTYICHTIB. SIKIIo yd40OBi 3aKIafl PEECTPYBATUMYTh
BUJaHI JWIUIOMH PO OCBITY abo cepTudikatu mpo
HaBYaHHS 3a JIOTIOMOTOI0 OJOKYEHH-TEXHOJIOTII, TO
MOTEHIIIHHUI ~ TparenaBellb  MOXY  CaMOCTIHHO
MEpeKOHATUCS B TOMY, IIO TPETEHICHT Ha IOCamy
JIHCHO MpOXOMWInd HaB4aHHs y aaHomy BH3 abo Ha
Kypcax, a He MPpUAOaIH «JIUITOBUI JTUTIIOM.

[poBinHa CBITOBa JIOCHITHUIIbKA i
KOHCAJITHHIOBa KoMMaHist y cdepi iHpopMamiiHux
texHonoriii  Gartner (CILIIA) Ha3Bama TOJOBHI
TEXHOJIOTI, HeoOXimHi s  sKicHOI  poboTu
JiepkcekTopy. «Bapro cnpuiiMatu 1ei CIUCoK, HE SIK
HampsiM HAHOUMBIIMX BUTpPAT dYacy 1 OIOMKETHHX
KOIIITIiB, & SIK MEPETiK TEXHOIOTiH, A1 OCBOEHHS SIKHUX
B 2016 pori Mae OyTH TUIaH» — TaK MOSCHUIIA KOMITaHis,
Ha3BaBIIM TP IOMY TaKOTO pPOAY TEXHOJIOTII
TpaHchopmaniitHuMK. «SIKII0 B NepkaBi 3’ IBISIOTHCS
TEXHOJIOTIT NU(GPOBUX TOCIYT, YPsay CIif poOUTH
cTpareriyHi iHBecTHLIi B iH(opMamiiiHi TeXHOJIOTII.
Inakmie BiH pu3MKye 30yayBaTH HeeeKTHBHI MOJEII,
SKi B JJOBFOCTPOKOBIH MEPCIEKTHBI IMPU3BEAYTH [0
(inancoBoi HectabinpHOCTIN[1].

Y  po3mOpsIDKEHHI ~ YMHOBHUKIB  CydYacHi
TEXHOJIOTII, K1 JI03BOJIIIOTH M IBUIIUTH
MPOAYKTUBHICTB, 3aly4CHICTh TpAIliBHUKAa B poOOTY,
JAIOTh ~ MOJMJIMBICTP  BHKOPHCTOBYBaTH  MOOUIBHI
npuctpoi st  pobotu. ComianbHI KOMYyHIKarii
JIO3BOJISIIOTH B3A€EMOJIISITH 3 TPOMAISIHAMH, aJIeKBATHO
OLIIHIOBATH iX moTpeOu. BigkpuTi naHi 1 enexTpoHHA

imeHTH}IKaIis rparoTh KJIIOYOBY poJb y
BUOYZOBYBaHHI €(QEKTHBHOI CHCTEMH IIyOJIIYHOTO
YIPaBITiHHS. Binkputnmu JAaHUMU MOXYTb

KOPHUCTYBATHUCS CYO'€EKTH, SIKUM II€ JIO3BOJICHO POOUTH,
0e3 3100y TTs T03BOITIB i1 iIeHTU(IKAIIT TP JOCTYTI 10
JaHuX. Takok BaXJIMBE 3HAYCHHS Ma€ HAsBHICTh
BIAMOBITHUX BIIKPUTHX 1HTep(eHciB MporpaMmyBaHHs
(AP]), sxi TO3BOJAIOTH OpraHi3allisiM YepriaTH JaHi B
aBTOMaTH4HOMY  pexumi.  [lix  enekTpoHHOIO
ineHTH(IKAII€0 aHATITUKH PO3YMIIOTh HaOip Mporecis
1 TEXHOJOTiH, W0 JO3BOJSIIOTH TPOMAASHAM 32
JIOTIOMOT 010 [EHTPaJII30BaHNX IHCTPYMEHTIB
OTPUMYBATH JIOCTYTI JI0 KIIOYOBHX PECYPCIB 1 MOCIYT.
Vpsiaum TOBWHHI HAaJaBaTH MOMIJIHMBICTH OHJIAWHOBOI
ineHTudikamii 1  ayTeHtmdikamii = TpoMaisIHaM,

OCKIUIBKM TIepCOHallbHa SIBKA BXKE BIJHOCHTBCS JI0
MUHYJIOTO cTOJNITTS. ExcrniepTn He 00iinuIn yBaroto i
Taki TOHSATTS SK AaHaJiTUKa, PO3yMHI MAaIIMHU 1
InTepHeT peueil. AHaIITHKA Lie TOCTIHHKH 301p 1 aHaTi3
JaHuX, SIKI  MOXYTb  CHpPHUSATH  IiJIBHUIICHHIO
e(eKTUBHOCTI IEPKCTPYKTYP. «PO3yMHI MalImHm» — Ti
TEXHOJIOTI1, SIKi JTO3BOJLIIOTh 3aMIHHUTH JIIOAWHY TIPH
BHpIIICHHI MEBHUX 3aBJaHb, — [I¢ HEHPOHHI Mepexi,
ABTOHOMHI TPaHCIIOPTHI 3aCO0H, BIpTyalIbHi aCHCTCHTH
i «po3yMHI MOMIYHHKH». Y CBOIO Uepry, IHTepHeT
peueil edexTHBHHUI y BHUpINICHHI NHUTaHb HA PiBHI
LEHTPAIFHOTO YPsIy 1 MyHinunaniteris. Tak, TaTaukn
BUKOPHCTOBYIOTBCSI NPU PO3pPaxyHKy HOAATKIB, MpPHU
300pi BigxomiB i mogaui Takci. llle ogHa TexHomoris —
Lie CTBOpEHHs IM(POBHUX JepkaBHUX IaTdopm. Le
MOXYyTh OyTH cucTeMH OOpOOKH  IUIATEXKIB,
ineHTHOIKaIIT i Bepudikarii, MOBiZIOMJICHb
(mampukinan, 3a gonomoror SMS) tomo. Huzka kpain
BXE MPOCYBA€ Taki MIAaT(GOPMH — BOHM CIIPOILYIOTh
TIPOIIECH, ITOKPAIYIOTh B3a€MOII0 3 TPOMAISTHAMH 1
CKOpPOYYIOTh BUTpATH OromKeTy[2].

HositHi iHQopMamiiiHi TpeHIH, BIPOBAIKCHI Y
JepP)KaBHO-YIPABIIHCBKY MPAKTHKY MOXYTh CTaTH
IHCTpyMEHTaMH BIOCKOHAJICHHSI CUCTEMH IyOJI1YHOTO
YIPaBIiHHSA, TiABUIICHHS SKOCTI HAJaHHS ICPIKABHUX
HOCIYT HACENICHHIO 1 OpraHi3amisM, IiJBHIICHHS
Ppe3yJIbTAaTUBHOCTI W MPO30pOCTi pOOOTH NIEPKABHOTO
armapary, MOCJiZIOBHOTO BUKOPIHIOBAaHHS KOPYIMLii Ha
OCHOBI IIMPOKOrO 3acTocyBaHHS iH(opMamiiHuX
TEXHOJIOTIH y NisUTBHOCTI OpPTaHiB Aep>KaBHOI BIaIH.

HeoOXigHnM € KOMIDIEKCHAH MiAXiJ B peaizamii
B3a€MO/Iii JIFOAWHY 1 MAaIIMHU B iH(OpMaIIiitHii poOoTi.
Axe CEHC iH(pOpMaLiHHOTO 3a0e3neueHHs
mMyONiYHOTO VYTPaBIiHHSA TONSATAE B OPTaHIYHOMY
00’€eIHAaHHI HayKOBUX 3HaHb, HAYKOBOI METOZOJIOTIT i
METOJIMKH 3 HOBITHIMHM TEXHIYHMMH 3ac00aMH y BCIX
nposiBaXx yNpaBiiHChKOI nisuibHOCTI. JloriuHo, 110
cydacHi iH(pOpMaIliiiHi MepeTBOPEHHsS BUCYBAaIOTh Ha
TePIKH [UTaH JTFONHY, BiJl OCBIYCHOCTI, (hax0BOCTI il
SKOT 3aJ€KHUTh YCIIX B Yy BHKOPUCTAaHHI HOBHX
MO>KJIHBOCTEH.

[TincymoByroun cka3zaHe BHIIE, JOXOJUMO TaKHX
BHCHOBKIB. BukopucranHs cydacHuX iHQoOpMaIiifHuX
TEXHOJIOTIH B MISUTPHOCTI OpraHiB Jep:KaBHOI BIaIu
HEOoOXi/THO 3aCHOBYBATH Ha HACTYNHUX NPHHIMIIAX:

MANOPSIAKYBAaHHA ~ TPOLECIB  BUKOPHUCTAHHS
iHpopMaLiHHIX TEXHOJIOTIH BUPIIICHHIO
MPIOPUTETHHX  3aBIAHb  COIIaAJIbHO-€KOHOMIYHOTO
PO3BHUTKY, MOJEpHI3alii CHCTeMH  IyONiYHOTO
yOpaBlliHHS, 3a0e3nedeHHss OO0OpOHO3aTHOCTI W
HaIlOHAJIbHOI O€3MeKH KpaiHu;

BH3HAUEHHS HANpsAMIB 1 00CATIB OMOJHKETHUX
BUTpaT B 00]acTi BUKOPHUCTaHHS iHpOpMamiiHUX
TEXHOJIOTiHl B TMyONiYHOMY yNpaBiiHHI Ha OCHOBI
KOHKPETHHX BHMMIPHUX pe3yJbTaTiB 1 MOKa3HUKIB
e(pEKTHBHOCTI MISUTBHOCTI OpPTaHiB JICP:KAaBHOI BIIAIIH;
KOHCOJIAalist OIO/PKETHUX KOIUTIB HAa CTBOPEHHI
JIepKaBHUX 1H(OpMaIifHUX CHCTEeM, M0 MAaloTh
Ba)KJIMBE  COIIAJIbHO-€KOHOMIYHE, IIOJITHYHE Ta
Oe3MeKoBe 3HAUCHHS,
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LEHTPaTi30BaHE CTBOPEHHS  3arajbHUX Ui
OpraHiB JIep>KaBHOI BJIaJy €JIEMEHTIB iH(pOpMAIiHHO-
TEXHOJIOTI4HOI iHpacTpyKTypH;

3a0e3MeueHHs y3TrOKCHOCTI i 30a1aHCOBaHOCTI
BIPOBA/DKEHHST  IHQOpPMAIiMHUX  TEXHOJIOTIH B
JSUTbHICTh OpraHiB Jep)KaBHOI BIIaJU; Y3TOJUKEHICTh
HOpPMATHBHOI TPaBOBOI i MeToaW4HOI 0Oa3u y cdepi
iHpopMamiHHUX TEXHOJOTii Ha BCIX pIBHIAX;
BiJIBEpTICTH i TIPO30PICTh BUKOPUCTAHHS
iHpOpMamiHHUX TEXHOJOTIH B IiSUTBHOCTI OpraHiB
Jep)KaBHOI  BJIAAW;  BUKIIOYCHHS  JyOJFOBaHHS
OIO/DKeTHHX BUTPAT Ha CTBOPEHHS JIEpP)KaBHUX
iHpOpMaLiHHUX PecypCiB i CHCTEM;

yHi(iKalliss BUKOPUCTAHHS TUIIOBHX DillleHb IPHU
CTBOPEHHI  JlepKaBHUX  1H(QOPMAIIHUX CHUCTEM
OpTraHiB Jep>KaBHOI BIIa M.

IHpopMaNiiHO-TEXHONOTIYHI HOBOBBCJICHHS B
myONiYHOMY — YTpaBIiHHI ~ MalOTh  KOMIUICKCHUI
XapakTep 1 MOB's3aHi 3 OJHOYACHHM BUKOPUCTAHHIM
iHpOpMaLiHHIX, OpraHi3aliiHuX, MIPaBOBUX,
COLIANBHO-TICUXOJIOTIYHNX, KaJpOBHUX, TEXHIYHHX 1
0araTbOX iHIIMX YHHHUKIB. Lle BUMarae KOMIUIEKCHOTO
MiAXO0Ny, SKICHOI 3MIHM SIK CHCTEeMH poOoTH 3
iHpopMati€ro, Tak 1 GyHKIIOHATBHOT, 1 OpraHizamiitHol
CTPYKTYp YIpaBIiHHS, CKIaxy 1 CTPYKTYpH BCi€l

YIPaBIIHCHKOI JiSUIHOCTI, XapakTepy 1 moOyJaoBU
YIPaBIIHCHKUX BiIIHOCHH.

Y mopmampliMX HAayKOBUX PO3BIAKAX aBTOP
CTaBHUTh 32 METY JOCIIDKEHHS 3apyOiKHOTO JOCBITY
BUKOPHCTAaHHS Cy4YacHHX iH(QOpMAIiHHUX TPEHIIB Yy
MIPaKTHIL TyOIIYHOTO YIIPaBIiHHSL.
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MEDIUM CLASS IN UZBEKISTAN: EVOLUTION AND PROBLEMS

Abstract. The article examines the evolution of the "middle" class, the historical conditions of the emergence
of the middle class, and the views of great scholars who have done research on the role of this class in society. The
article also explains the criteria for the middle class and its various indices. Much of the article focuses on the
formation of the middle class in Uzbekistan, its role in building civil society, the challenges it faces and how to

solve them.
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proprietors, business.

For many centuries the middle class has existed
among the social strata of society. This class brings
people together between the poor and the "new Uzbek™
segments of society.The professional composition of
the middle class is made up of the majority of
professional groups. This social unit is often referred to
as the so-called "middle class".

In antiquity, philosophers have classified their
classification on the basis of three main strata (upper,
middle and lower). It focuses primarily on popularity,
power and wealth. According to Aristotle, each state
can be divided into three components: "free
(independent), extremely poor, and the third - those
who stand in their midst"®,

Max Weber's contribution to the development of
social stratification and theories of the middle class. As
a middle class, he understood the social strata, which

8 Apuctorens. Counnenus: B 4 1. T. 4. -M.: Mbicib, 1983.
- C. 376-644.

"managed all types of property, or could compete in the
labor market due to certain training”. According to
Weber, representatives of the middle class include
entrepreneurs (industry and agriculture), traders,
bankers and financiers. At the same time, it consists of
so-called "middle class people" who appear as "free"
professions, who are well-educated and well-trained,
and who, without having the financial resources, are
able to gain access to the labor market because of their
special skills®.

Well-known scientist M. Khalbwaks discovered
the nature of the middle class in the study of French
society. He showed the middle class the following
groups:  craftsmen, officials, servants, small
businessmen, health workers. During this period, based
on the social and professional criteria of the middle
class, the following features were considered: labor

9 Bebep M. OCHOBHBIE MOHATHS  COLHMAILHOI

crpatudukammn / M. Bebep // Commonoruueckue
uccnenoBanus. 1994, Ne 5. C. 153.
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activity; the level of knowledge; the particular role of
the social structure of society and the attitude of the
subject to his or her classical view.

At present, the following approaches to
classification of the middle class in social sciences have
been formed: objective (approaches to material well-
being and resources); subjective (self-referral of people
to the middle class) and their generalization. The level
of material well-being is associated with the notion of
the middle class as a social entity, characterized by
relatively high standards of living and consumption.
The main criteria for the material welfare approach are
as follows:

- income per capita;

- ownership of certain assets (cars, dwellings);

- access to free social services (education,
medicine)?.

In Europe, the notion of "middle class" is reflected
in the World Bank's 2007 World Economic Outlook
report!. It identifies the world class of the middle class
as. groups of people with access to high quality
imported goods and machinery, international services
and higher education®?. Of course, this notion of the
middle class is based on a property approach.

According to the Global Wealth Report 2015,
Swiss Credit Suisse reported $ 664 million in 2015.
There are 14% of the world's adult population, whose
total assets are estimated at 32% of the world's wealth
(for comparison, more than half of the world's wealth is
in the hands of 1% of the population). In the middle
class the population is 66% in Australia, over 55% in
Italy, the UK and Japan, 38% in the US, 11% in China,
4.1% in Russia, 3% in Africa and India®.

According to the well-known scholars, the middle
class promotes economic development of any country,
creates economic and social conditions for the
development of civil society. In general, the functions
of the middle class include:

1. The middle class is the main generator of
domestic consumption, and stable domestic demand
has a positive impact on the level of investment and
employment in the economy.

2. The middle class has a positive impact on the
development and use of human capital as they have the
opportunity to invest in their education and health. In
turn, the high level of inequality in the country affects
the quality of human capital and reduces the country's
competitiveness in the long run.

10 3yben; A.H., CazanaxoBa A.C. OleHKa YMCIEHHOCTH
cpenHero kiacca B Poccuu o uroram 2013 ropa // sxypHain
«®DunaHchY. — 2014. — No 7. — C. 72-73.

11 Global economic prospects 2007 : managing the next
wave of
globalization//https://studyres.com/doc/3576849/global-
economic-prospects-2007.

12 Beemupnblit 6ank B Poccuu. Jloknaz 06 IKOHOMEKE
Poccum. Ne 19. Mrons 2009.

13 Global Wealth Report 2015: TTosioBMHA MHPOBOTO
GorarctBa mpmHamIeKUT 1% HaceneHmsil4 OKTAOPA
2015//https:/ffinance.tut.by/news468498.html.

3. The middle class affects the amount of
entrepreneurs in the country, meaning that the middle
class has the capital to get the education and start-up
needed to start and run a business. As the main feature
of entrepreneurs is the development and
implementation of new technologies, they are the most
socially active group of human capital.

4. The middle class will increase their demand for
political and economic institutions that affect the
investment climate and economic development in the
country. Examples of such institutions are protection of
private property, expansion of social welfare
processing, and increased transparency of the judiciary
and authorities.

From an economic point of view, civil society is a
civilized market relations, and labor is free in the
market economy: every citizen has the right to
independently manage his own abilities and to choose
what kind of profession and profession he or she is. The
economic aspects of civil society are freedom of
entrepreneurship and economic activity not prohibited
by law. In a civil society, it combines freedom,
entrepreneurship, economics, and democracy at the
same time?®,

The level of civil society development reflects the
prevalence of democracy. This is reflected in the
various institutions, relationships, and cultures that
civil society relies on. The participation of citizens in
socio-economic and political processes reflects the
interests of all social strata in society, is taken into
account in political decision-making, and citizens are
involved in the development of political, socio-
economic and cultural programs and projects.
Therefore, the middle class is inseparably linked with
all aspects of civil society and its institutions, the
middle class is the socio-economic basis of civil
society. In addition, the middle class is seen as the
initiator of reforms to build and develop civil society.

Private ownership in Uzbekistan was completely
abolished by the Soviet government in the early 1930s.
It reappeared almost 60 years after Uzbekistan gained
independence. Certainly, in the first decades of
independence collective farms were preserved, but
since the second decade there have been formed farms
and small businesses. At the same time the middle class
of owners also began to form.

The Law of the Republic of Uzbekistan “On
Protection of Private Property and Guarantees of
Owners' Rights”, which came into force on September

14 Heather Boushey and Adam S. Hersh.The American
Middle Class, Income Inequality, and the Strength of Our
Economy. — Center for American Progress, 2012. //
https://cdn.americanprogress.org/wp-
content/uploads/issues/2012/05/pdf/middleclass_growth.p
df.

15 ®enopenxo JI.B. TIoNMTHKO-PABOBBIE MEXaHM3MBI
B3aUMO/ICUCTBHUSI MHCTUTYTOB TPaKIaHCKOTO O0IIecTBa U
rocyznapcra B coBpeMeHHoi Poccuu: [luc. ... KaHa. opun.
Hayk. PoctoB #/]], 2007.-C.18,19.



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 2020

45

24,2012, played an important role in the formation of
the middle class. This law has appeared in the country
as the legal basis of state protection of the social strata
of owners. Specifically, Article 4 states: “An owner
owns, uses and disposes of his property at his own
discretion and in his own interests. The owner has the
right to carry out any unlawful action on his property.
He may use his property to carry out economic and
other activities not prohibited by law, to transfer it for
free or for use to other persons. The use of property
must not violate the rights and lawful interests of
citizens, legal entities and the state, nor harm the
environment” 6,

Creation of legal bases of the class of owners in
Uzbekistan by the state, sufficient conditions for their
activity began in September 2016, when Sh.M.
Mirziyoyev became the President of the Republic. On
June 19, 2017 were adopted the Presidential Decree
"On Measures for Radical Improvement of the System
of State Protection of Legal Interests and Further
Development of Entrepreneurship™ and on July 27,
2018 "On Improvement of the System for Protection of
the Rights and Legal Interests of Entities”. The decrees
provide economic and financial conditions for small
and medium-sized businesses in the country. Also, as a
result of the President Sh.Mirziyoyev's reforms, the
reform of the society and state bodies to bring them into
line with the requirements of civil society, democratic
reforms in Uzbekistan began to be recognized by the
United States, Japan, South Korea, China and Europe.
Developed countries are beginning to get interested in
the reforms in Uzbekistan: large investments have been
made in the country, and the number of foreign tourists
has increased significantly. All types of inspections of
state-owned enterprises and firms have been abolished,
the procedures for issuing permits for a number of
licensed business activities have been simplified. The
solution of all problematic issues in this area has been
transferred to the jurisdiction of the judiciary.

In 2017-2019, the number of property owners in
the country increased as a result of the reforms. For
example, as of April 1, 2018, the number of small
business entities (excluding dekhkan and private farms)
in the Republic amounted to 238,500. In particular,
8.2% of them are small enterprises and 91.8% are micro
firms. Analysis of these indicators by sector shows:
9.1% of small business entities in agriculture, 20.9% in
industry, 11% in construction, 34% in trade and public
catering, 5.2% in freight and 19.7% in other sectors
worked in the fields.

In the regions, the share of small business in
industry was 71.3% in Tashkent, 68.4% in Namangan
region, 61.3% in Jizzakh region and 55.5% in
Samarkand region. The same indicator was 29.6% in
Tashkent region, 23.1% in Kashkadarya region, 18.8%
in Navoi region and 18% in Karakalpakstan. As a result
of the measures taken over the past 5 years by 2019,
Uzbekistan has risen from 76th to 76th place in 190
countries of the world in the Doing Business rating of
the World Bank and the International Finance
Corporation'’.

However, it is important to compare the wealth of
the society in assessing the role of the middle class in
society. Uzbekistan is approaching India by wealth
level. However, by the number of people in the middle
class, our country lags far behind the global average.
These indicators are 2 times lower than the global
average and 10 times lower than the global average@.

At present, the criterion for determining the
middle class is to compare the average income level in
the countries. To facilitate its calculation, the following
annual income is set:

The lower class - earns less than $ 10,000 a year;

Middle class - earning between $ 10,000 and $
100,000 a year;

Higher society (class) - $ 100,000 and above.

The table below shows the average wealth per
person in different countries:

Countries Average per capita wealth (in US Wealth of countries (in
dollars) US dollars)

USA 388 585 93,56 trillion
Switzerland 537 599 3,63 trillion
Japan 225 057 23,68 trillion
China 26 872 29.00 trillion
Russia 16 773 1,89 trillion
Uzbekistan 6 637 134 billion

Analysis shows that during the years of
independence, especially in the last three years, the
development of the middle class has risen to the level

16 V36exucton PecrybmikacuHuHr “Xycycuil MyIKHM
XAMOST ~KWIMII Ba  MYJKIOpJap  XyKyKJIQpHHHUHT
kapomarmapn  TyFpuchma’tH  Konynn//Y36ekncToH
Pecrybmukacu KoHYH Xy>xokaTiapu Tyiamu, 2012 ., 39-
coH, 446-momna; 2015 ii., 33-con, 439-momma; 2017 ii., 24-
coH, 487-mom1a.

17 Homupxomopa H.  Tamab6byc TanOMpKOPIMKKA,
TagOMpKOPIMK — Tapakkuérra eraxiaimm.14.09.2019.//
https://postda.uz/uzc/news/spirituality/9842-2.

of public policy. The state should take such measures
as legal protection for the formation of the middle class
in the short term, creating conditions for doing

18 CommasbHeie JIMQTHL: paciMpeHne CPEIHETO Kilacca B
V3bexucrane. 16 wurons 2019 r.Mcrounuk: CREDIT
SUISSE GLOBAL WEALTH
DATABOOK,2017.CraTpsnoarorosjeHalysranos
C.//nttps:/lthemag.uz/post/rasshirenie-srednego-klassa-v-
uzbekistane.
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business, applying tax privileges for them, protecting
them from various inspections, and increasing
investment in firms of this class. began to give results.
The middle class began to form many members of
society.
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OCOBEHHOCTH COBPEMEHHOT'O COCTOSTHUS MEKIYHAPOJJHOM TYPUCTCKOM
JAEATEJIBHOCTH

AnHoTanus. B HacTosmee BpeMst HaOMOgaeTCs aKTHBHOE POHUKHOBEHUE KAITUTAaJIa OTACITHHBIX KOMITAaHMHA
Ha 3apy6e>KHLIe TYPUCTCKUEC PBIHKH. Ac BBCIACHUEM CIMHOT'O PbIHKA EBpOHBI, npeaycMaTpuBaromiero CBOGOI{HOC
JABMIKCHUE KaIllUTaJIOB, 3TOT IIPOLECC HOFIJIGT €€ HMHTCHCHUBHCEC. Oco0EHHO BBICOK MMPOUCHT HMHOCTPAaHHOTO
yuactusi B Typuctckux ¢upmax [ommannuu, benbrum, Apctpum, Vcnmanun. Hamportus, ¢paniysckue,
UTAJIbSHCKUE U aHIVIMHCKUE KOMIIAHUU IEMOHCTPUPYIOT HEKEIIaHUE IyCKAaTh HA CBOM PBIHOK «UY KHX».

Iens: BeIiBUTD, AMHAMUKY POCTa MEXAYHAPOLHON TYPUCTCKOM NEATEIbHOCTH, a TAKXKE pa3BUTHE TypHU3Ma
10 peruoHam mMupa.

Merton: IlpoBenu aHanu3 OOIMIMPHON CETH MEXIYHAPOJHOTO TYPH3Ma, IO HECKOJIBKHM pPErHOHAM MHpa,
3aHAMAOMIUXCA ITPOU3BOACTBOM TYPHUCTCKOTO HIPOAYKTA U NPEAOCTABJIICHUA YCIIYT.

Pe3yanaTZ B cratee BbIICJICHBI 0COOEHHOCTH MCIKAYHApPOAHOI'O pbIHKA TYPUCTCKOTO ousHeca

BLIBOZ[BIZ 3a nocjegHee BpEMsI B pPA3BUTUHM MCKAYHAPOJAHOI'O0 TypuU3dMa MOXHO CACJIAaTb BBIBOA, 4TO,
HCCMOTpPS HaA HeCTAaOMIBHOCTH Ha MHUPOBBIX (I)I/IHaHCOBBIX PBIHKAX, CIIOCOOHOCTH K 6LICTpOMy BOCCTAaHOBJICHHIO
CBOMX 00BEMOB B c(pepe TypUCTCKOW NEeSITENbHOCTH U NPHUBICYSHUU TYPHCTOB IO PETMOHAM MHpa BO3pacTaer,
naxe onepexaet nporao3 UNTWO.

Annotation. Currently, there is an active penetration of capital of individual companies in foreign tourism
markets. And with the introduction of a single European market, providing for the free movement of capital, this
process will go even more intensively. The percentage of foreign participation in travel agencies in the
Netherlands, Belgium, Austria, Spain is especially high. In contrast, French, Italian, and British companies are
reluctant to let “strangers” enter their market.

Abstract: international, market, tourist, activity, regionalization, region, business, economic, social, UNWTO.

Purpose: To identify the dynamics of growth of international tourism activity, as well as the development of
tourism in the regions of the world.

Method: We conducted an analysis of an extensive network of international tourism in several regions of the
world involved in the production of tourism products and the provision of services.

Conclusions: Recently, in the development of international tourism, it can be concluded that, despite the
instability in the global financial markets, the ability to quickly restore its volumes in the field of tourist activity
and attract tourists to regions of the world is even higher than the UNTWO forecast.

Knouesvie cnosa: mesmcoynapooHvlil, puiHOK, MYPUCICKULL, O0eAMenbHOCHb, PEeSUOHATUZAYUS, DPESUOH,
busnec, sxonomuvecxuil, coyuanrvuwviti, UNWTO.

3a NOCIeBOCHHBIE TObI MEXYHAPOAHBIA TYPHU3M
npuobpen MMpoKHe MacmTadel. MexayHapoHble
TYPHUCTCKHE CBSI3U CTaJM COCTABHOI 4acTblo OOLIEro
mpouecca HMHTEPHALMOHAIU3ALUN COLIMAJILHO-
SKOHOMHUECKUX OoTHOoIeHUH. K HacTosmeMy BpeMeHn
BO MHOTHX CTpaHax c(OpMHpOBajach M JIOBOJBHO
CTaOMIBHO Pa3BUBAETCS HHIYCTPHUS TYPH3MA.

Wupycrpus TypusmMa MHOrOrpaHHa. MHOXeCTBO
OpeanpusITHii, GUPM M OpraHM3alMil y4acTBYyeT B
obcmyxuBaHuu  TypuctoB. Cpemm  TypHUCTCKHX
opraHusanuii BBIACIISAIOTCA TypOIEPaTOpHI,
3aHUMAIOLIUECS IIPOU3BOJCTBOM TyPHCTCKOIO
OpPOAYKTa, a 3aTeM pealMu3yIoIUe €ro uepes
TYPUCTCKHE areHTCTBa, MPEACTABISIONINE CO00H
OOIIMPHYIO CeTh PO3HUYHOM TOPTOBIIH.

Bo3nukHOBeHME OM3HECA TypOIIepaTOPOB CBSI3aHO
C TEM, YTO IIPU YBEIMYUBAIOIUXCA BO3MOXKHOCTAX
MPEIIOKEHUS TOCTUHUYHO-PECTOPAHHOTIO

00CITy)KMBaHUS, a TAKKE B CBSI3H CO CTPOUTEIHLCTBOM
HOBBIX KPYIHBIX TYPHCTCKHX M KYPOPTHBIX LEHTPOB
TYPUCT, KyNHMB  Typ, BKIIOYAIONIMH  TOJBKO
pa3MelleHre W IUTaHHe, HE HMEeT BO3MOKHOCTH
OTAOXHYTH MOJHOLIEHHO.

OueBuaHO, YTO OOJIEE 3HAYMTENBHBIE CYMMBI

JEHET PAacXOLyIOTCSl TypHCTAMH Ha JIOCYrOBO-
pasBiekarenbHele  MepomnpustHi.  Kpome  Toro,
TYpUCTBI HE TIPOYb 3aHATHCA CIIOPTOM, IOJIYYHUTh
JOTIOJTHUTENBHBIE KYypOpPTHBIE, OBITOBBIE M IpyTHE
yCIyTH.

BoBneuenne opraHuzanmii, NpenmpUATHH U
(GupM, TpEeNOCTAaBIIONINX TaKHe YCIyrd, B chepy
TYpPHUCTCKOTO 00CITy KMBaHM, KOMILIEKTallHs
pa3HoOoOpa3HbIX TEMaTHYECKHX TypoB co

CHCHIHANEHBIM HA0OPOM YCIYyT - OJHA M3 OCHOBHBIX
3aa4  TYpUCTCKOTO  MpPEIIpPUHUMATEIBCTBA. B
MEXIyHAPOAHOM TypU3Me [IeHCTByeT MHOKECTBO
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TyponeparopoB. B Hacrosimiee Bpems Takue (GUpPMbI
MpPEJCTaBICHbl HAa PBIHKE B BUAE MEIKUX, CPEIHHX
MPENPUSITHH, a TAKKe B BUAE KPYITHBIX KOPIOpAIUH.

Haubonee mupoko  pacmpoCTpaHWIM  CBOE
BIMSIHUE HEMEIKHE TypOIepaTophl, KOHTPOIUPYS P
KpynHeimmx ¢upM 3a mpeaenamu cBoei ctpansl. K
npuMmepy, KoHuepH «TYM» umeer podepHue
kommanuu «Teppa paiizen» B ABCTpun u «AMbacanop
Type» B HMcnaHum, COBMECTHOE MpPENNPUATHE C
ABCTPHUICKON HAIIMOHAJIHHON aBHaKOMIIaHUEH - OI0po
nyremrecTBui «Typona». Koruepry npunamiexur 40
% aximii B KoMIaHnu «Apke paiiern» (Hunepnanmsr)
u 46 % Bo ¢paHniysckorr «Xopyc Type». O6opoT
«TYW» B Hacrosiee BpeMs JOCTUI CBBIIE 5 MIIPA
HEMELIKUX MapoK.

Bropoii kpynHenmmii koHuepH I'epmanum -
«HYP-typuctrk» (000poT cBbIlIE 3 MIIPJ HEMEIKHX
MapoK) - BiIaAeeT OAHOWMCHHBIMH JIOYCPHUMH
¢upmamu B [Nomnmangun, ABctpun, benbrum u umeet
25 % axumit ncanckoi pupmer «6epomxeT».

Cpenu Opyrux H3BECTHEHININX TypOIEPaTOpOB
MOJKHO Ha3BaTh: «AMepHKIH Okcmpecey, «Kapicon»
(CHIA); «TomcoH Typorme-peiay, «OyHepe 30poan
rpynm», «Alptypce», Typucrckoe areHtcTBo Kyka
(BenukoOpuranus); «Hysens ®pontbep3y, «Kiyo
Menuttepan», «Bosok» (PpaHIus); CKaHAMHABCKUE
kommanun: «Cnaiicy, «Hopauck»; mBeiiapckue:
«MHTepxoym», «KyoHn» 1 MHOTHE ApYyTHE.

HapaBHe c¢ TypomepaTtopamMu B  pa3BUTBIX
TypUCTCKHX  CTpaHax  JEHCTByeT  MHOXECTBO
TYpareHTCTB, OXBAThIBasi OONBIIONH MOTPEOUTEIBCKUI
PBIHOK,  COCTaBIsAsL ~ OPYyT  APYrY  PBIHOYHYIO
KOHKYPEHIIHIO.

B Hacrosdmee Bpems cpenHee COOTHOLICHHE
KOJINYECTBA TYPAareHTCTB K KOJWYECTBY JXKUTEIEeH B
HanOoJiee Pa3BUTHIX TYPUCTCKHUX CTpaHax KoyeOyeTcs
B paiione mokasatesst 1/10000. DTo 10BOJIBHO BHICOKHUI
MoKa3aTeib: Ha | TBIC. XKHUTENEeH - OAHO TYypHUCTCKOE
6iopo. Hampumep, B BenukoOpuranuu  3TOT
mokasareib cocTtaBisieT npumepHo 1:10 teic., B CHIA
- 1:14 TbIC., B Benbruu - 1:10 TbIC., B HUpepnannax -
1:13,5 THIC. Takoli  mokxa3zareinb MIpU3HaH
ONTUMAIIbHBIM, TaK KaK, C OJHOH CTOPOHBI, JOCTATOYHO
HIMPOKasi CETh TyPareHCTB AeNaeT PhIHOK TYypPUCTCKHUX
MPOJIa’K PHIHKOM IOTpeONTENeH, a ¢ JPyroi CTOPOHHI,
KOHKYPEHLUS, JOCTaTOYHO JKECTKas, BCE JXKE He
MPUHAMAET CJIMIIKOM CIIOKHBIE (DOPMBI.

Eme omHOWl  xapakTepHOW  OCOOCHHOCTHIO
TYpPUCTCKOTO PHIHKA Ha COBPEMEHHOM 3TaIle SBISIETCS
KOHIIGHTpAIMsI TPOM3BOJCTBA IIyTEM YKPYITHEHUS
OTJENBHBIX MIPOM3BOJICTBEHHBIX €TMHUI] "
COCpPEeIOTOYEHHI B paMKaX MOHOIOJHCTHYECKOTO
00bearHEeHNs OOJIBIIOTO YHCIIA TIPEATPHSITHH.

IIpumepoM KOHLEHTpalMU TPOU3BOACTBA B
Typu3Me SIBISIETCS BO3HUKHOBEHUE TOCTHHUYHBIX
nerieil. OOpa3oBaHME TOCTHHWYHBIX e HrpaeT
CBOIO  OINpPEJCNIEHHYI0  pOib, OHO  IO3BOJIIET
MPOJBUTATh HA MUPOBOH PBIHOK TOCTHHUYHBIX YCIIYT
BBICOKME CTaHIApTBl OOCIY)XHMBaHHS, a Takke
CIOCOOCTBYET MOJIACPIKKE TOCTHHUYHOTO
00CITy’)KNBaHUSI TypHUCTOB.

Bonbmioe KOJINYECTBO MEXTyHAPOIHBIX
rocTuHUYHbIX Leneil npunamiexut CIHIA. Hanpuwmep,
nenu knacca moke: «Hyatty, «Hiltony», «West Inny», u
menu cpeanero kimacca: «Holidaylnny, «Marriotty,
«Sheraton», «KRamaday.

Kpome amMepuKaHCKMX TOCTHHMYHBIX IIENeH B
MHpE W3BECTHHI TaKWe LenH, Kak «Accor» (Ppanms),
«Transthousc ~ Forty  (BemukoOpuranms), «Club
Meditransy (®pannus), «Gionp Soly (Mcmanus).
KonuenTtpauus  mpous3BoACTBA B TYPUCTCKOM
HHAYCTPUHI crocoOcTBOBaNA: TIPUMEHEHHIO
3JIEKTPOHHO-BBIYHCINTEIFHON TEXHIUKH U BHEIPEHUIO
ABTOMAaTH3aLUH B yIpaBJIeHUE. Ceroans
ABTOMATU3HPOBAHHBIE CHCTEMBl HCIOJIB3YIOTCS IpU
OpPOHMPOBAHMU FOCTHHUYHBIX HOMEPOB, aBHAI[IOHHBIX
1 JKeJIe3HOOPOXKHBIX OMIIETOB, IPOKATE aBTOMOOMIIEH
U JIpyruX yciayr, HeoOXOAMMBIX BO  BpeMs
myTemnecTBUs. Vcmonp30BaHne aBTOMATH3UPOBAHHBIX
CHCTEM  yNpaBJICHUS TPHUBEIO K  CHIDKCHHIO
ce0eCTOMMOCTH 3a cder COKpAIIICHUS
aJIMUHUCTPATUBHBIX M YIPaBICHYSCKUX PAacXOJOB, a
TaKXKe yIPOUICHUS IPOLEAYPHI OPOHHPOBAHUS.

3a mociemHWE ~AECATHIICTHS  HaOJIIOJaIHCh
3HAYUTENIbHbIE H3MEHEHMs B TYpPHUCTCKOH oOTpaciu
mupa. Tak, Hanpumep, B 1950 r. 66110 0T™MEueHo 25,3
MIJIH NpHOBITUI B Mupe, a B 1995 1. - yxe 600 muH
npuOsITHiA. K HacTosieMy BpeMEHH TYypH3M IOy YHIT
3HAa4YUTENIbHOE pa3BUTHE BO BceM Mmupe. IlpaBnma, B
Pa3IMYHBIX PETHOHAX €ro pocT ObLI HEOJIUHAKOBBIM.
JwHaMuKa pa3BUTHS MEPOBOTO TypH3Ma II0 pETHOHAM
mupa CTaTHCTHKa 3HAYUTEIBHO OIEPEkKAaeT MPOTHO3
UNWTO, kotopslii opranuszanus naita B 2010 roay.
OKcHepTel OXUAalM, 4YTO OTMeTKa B 1,4 ™mipn
TYPUCTCKHUX TPUOBITHH OYyIeT MOCTUTHYTa TOJIBKO K
2020 romy.

Poct TypucTuueckoil MHIyCTpUU yCKOPUIIU TaKUe
(axTophl, KaK yCHJIMBIINICS KOHOMHUYECKHH POCT B
KPYITHBIX 9KOHOMHKAX, 6oxee JOCTYITHBIE
aBHAOMIIETH, TEXHOJIOTHYECKHE W3MEHEHUsS, HOBBIC
Ou3HeC-MOJEeNH U JayibHeilnee ynpomeHHe BU30BOro
pexxuma. HTEpECcHO, 9TO POCT B chepe TYpUHIYCTPHH
3HAYUTEIBHO TPEBBINIACT CPEIHUN MOKa3aTeldh pocTa
MHPOBOI 3KOHOMUKH (3,7%).

OcHoBHBIMHU JpaiiBepamu pocta B 2018 roxy mo
KOJIMYECTBY TyPUCTHYCCKIX MPUOBITHH cTaNn
Bmxauit Boctok (+10%), Adpuka (+7%), AznaTcko-
Tuxooxeanckuii peruon u Epoma (06a +6%). Poct
typnotoka B CeBepHyto n HOxHyto Amepuky ObLT
HIXKE CpEeIHEMHUPOBOTO mokasareis (+3%).

OcHosnvimu opatisepamu pocma cmanu Bausicnuti
Bocmox (+10% mypucmuuecxkux npubvimuti), Agppuxa
(+7%), Azuamcro-Tuxookeanckuii pecuon u Egpona
(0o6a +6%). Pocm mypnomoxa 6 Cesepuyio u FOaucuyio
Amepuxy 6vi1 HUdCE CPEOHeMUPOBO2O NOKA3ZAMEI.
(+3%).

KonmyecTBO MEXIYHApOAHBIX TYypPHCTHYECKHX
nipuokITHii B EBpony B 2018 rogy cocrasuio 713 muH.
Oto Ha 6% Oomnbme, yem B 2017 romy. Hamrydmmx
ToKasaresei TOCTHUIIIN TaKue peruoHbl, kak KOxHas u
CpeamsemHomopckas Espoma (7%), Llentpanbhas u
Bocrounas EBpona (6%), u 3amagnas EBpoma (6%).
Pesynbrater CeBepHoif EBpomsl He ymydymmimuce B
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CpaBHEHUH C IPOLUIBIM FOZOM U3-3a cJ1aboro roja s
TypusMa BennkoOpuranuu.

B Asuarcko-Tuxookeanckom peruone (+6%)
3aperucTpUpoBaHO 343 MWUIMOHA MEXyHapOJHBIX
TypucTHdeckux npuoeitHii B 2018 romy. Ywmcino
npuosBIIMX B FOro-BocTouHyio A3uio BBIPOCIO Ha
7%, 3a 3TEM pernoHoM ciexyoT Cesepo-Bocrounas
Azusa (+6%) u IOxmas Asmsa (+5%). Oxeanus
nokazaya 6ojee yMepeHHbIH pocT Ha ypoBHE +3%.

O6e Amepuxu (+3%) npunsmu 217 MUUINOHOB
MeXIyHapoaHeIXx npuoObiTmii B 2018 Tomy. Poct
TypnoToka Obu1 3admkcupoBaH B CeBepHO AMepuke
(+4%) n IOxHoit Amepuke (+3%), B TO BpeMs KaKk B
HenTpansHoit Amepuke u Kapudckom bacceiine (00a -
2%) TypHOTOK CHU3MJICS B pe3yibTare yparanos Mpma
u Mapus B centsiope 2017 rona.

Janubie n3 AQpUKHM yKa3bIBalOT Ha yBEIHUYCHUE
BBE3HOTO TyprioToka Ha 7% B 2018 roxy (CeBepHas
Adpuka +10%, pernon k tory ot Caxapsl +6%),
JIOCTUTHYB 67 MIJUTHOHOB TIPUOBITH.

Broxumit Boctok (+10%) oKazai
3HAYUTEIBHBIA POCT B MPOILIOM IOy, YKPEIUISs CBOE
BoccTaHoBieHue B 2017 roxy. Becero B 2018 roay B
3TOM pernoHe 3a(puKCUpoBaHO 64 MUJLUTHOHOB.

MMPOTHO3bI UNWTO HA 2019 'O

OCHOBBIBasICh ~ Ha  TEKYyIIMX  TEHICHIUSAX,
IKOHOMHYECKHX MEepPCIIEKTHBAX u MHJIEKCE
MOTPEOUTEITBCKUX HaCTPOEHUH UNWTO,

OpraHM3alys OXKHIAET, YTO POCT MEXIYHApPOJHBIX
npuoObITHiA B 2019 roxy cocrasur 3-4%.
«CTaOWIBHOCTh 1IeH Ha TOIUIMBO, KaK MPaBHJIO,
HPHBOIHUT K YBEJINYCHHUIO JOCTYITHOCTH
aBHAIEPEJICTOB, BO MHOTUX PETHOHAX MHpPA CUTYallHs
C aBMacoOOLICHHEM NPOAODKAET YJIy4IUAThCs, YTO

CIIOCOOCTBYET IUBEPCH(UKAIMU PHIHKOB COBITA», -
rosoputcs B oruere UNWTO.

HecmoTps Ha  Kpu3uC, MHPOBOH TypusM
MIPOAOIIKAET yCTOIUUBO pa3BUBAThHCA. B
MEXJIyHapOAHOM  Typu3Meé  CYILIECTBYIOT  JBE

TEHJICHIUU: €TO MOABEPKEHHOCTh BIMSHUIO BHELTHUX
SKOHOMHYECKHX W TIOJUTHYECKUX (DaKTOpOB U
CHOCOOHOCTh K OBICTPOMY BOCCTAaHOBJICHHIO CBOHX
00BeMOB B HEeOIarONPHUATHON oOcTaHOBKE.
HecrabmipHOCTE Ha MHPOBBIX (PMHAHCOBBIX PBIHKAX
IpUBENla K HEKOTOPHIM H3MEHEHUSIM B OTITyCKHBIX
MIPUBBIYKAX TYPHCTOB: YBEIWYHMIOCH YHCIIO IMO3THHUX
OpOHMpOBaHMH, a pacxolbl BO BpeMs OTAbIXa
YMEHBIIHIIHCH.

TypucTckux mokasaTelell MpeuMyIIeCTBEHHO
0OBSICHIETCS POCTOM TIOTOKOB TYypPHCTOB - JTFOOUTENEH
npupoasl B lOxHyo Adpuky U eBpomeHcKux
moceruteneii B CepepHyto Acdpuky. Ha Bmmxaem
Bocroke oTMedeH caMblil BBICOKUI pOCT MOCTYIIEHUH
ot Typm3ma - 6,4 %.
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PVIBUKO-MATEMATUMECKUE HAYKU

Kokomos I10.A.

BHYTPEHHUE COOTBETCTBUSA U ONEPAIIMA BHYTPEHHEI'O COOTBETCTBUS. HE
DOAKTOPHUAJIBHBIE 3JIEMEHTAPHBIE KBAPTOBBIE ®YHKIIUU.

Abstract. It was introduced the concepts of internal correspondence between pairs of elements of set and also
the operation of internal corresponding. Was given the examples: 1) of implicit corresponding between functions
themselves, 2) of corresponding between functions determined through decompositions into series, 3) of
corresponding between functions defined by series only. It was introduced the non -factorial quartic functions
defined by functional series (real and imaginary). Like the previously introduced factorial quartic functions, they
are elements forming a quartic set, consisting of known and unknown reale,images and complex functions.

B wmartematnke 0OBIYHO
COOTBETCTBHS MEXTY JJIeMEHTaMU Pa3HBIX
MHOecTB. TakoBbI Xe nu COOTBETCTBUA MCKIY
BCIIICCTBCHHbBIMHU 6I/IHOM3MI/I u KOMIIJICKCHBIMH
4yuciIaMu (KOMIUTEKCHBIMU OMHOMaMHu) [1],
Pa3IUYAOIIUMUCS  allTOPUTMAaMH  aJIreOpandecKux
omepanuii, T.e. anredopamu. B Toii xe padote [1] ObuTH
BBCICHBI W OIPEICIICHBl OMePANHH COOTBETCTBHUS
(TIpAIMOTO M TIEPEKPECTHOTO) MEXKIY MHOXKECTBAMH
BCIIECTBCHHBIX W KOMIUICKCHBIX 4YHCEI. B cBs3U C
JAITBHEHITUM WX CIeAyeT CYHUTaTh OICpalusIMu
BHeIIHero (Me:k MHOKECTBEHHOI'0) COOTBETCTBHSI.

CyuiecTByloT | COOTHOIIIEHUS MEXTY
AJIEMEHTAaMH OJHOTO U TOT'O JK€ MHOXKECTBA, KOTOPHIC
MOJIC3HO CYHMTATh BHYTPEHHHMH COOTBETCTBHSIMH.
JroOble nBa ymcrna -ABa 3JIeMEHTa OECKOHEYHOTO
YHOPSIOYEHHOT'O MHOXKECTBA YHUCEII, ONPEIEISIOT 1BE
napbl Jpyrux 3JEMCHTOB, SABJIAIOUIUECI UX CyMMOﬁ u
Pa3HOCTHIO, a TaKXKe MPOU3BEACHNUEM H YacTHBIM. Ho
caMH YHCIa, pacCMaTpUBaeMbIe Kak CyMMa M pa3HOCTb,
WM KaK MPOU3BEICHUE U YaCTHOE ITHX JIEMEHTOB «HE
MOMHST» HU O CJIaraeMbIX, HI O COMHOXXUTEIX . JIuIb
B3SITHIE COBMECTHO CyMMa W PAa3HOCTH ITO3BOJISIOT
YCTaHOBHUTH ciaraemble. [Ipom3BeneHWe W dYacTHOE

paccMaTpHBAIOTCS

TaKKe COBMECTHO MO3BOJISIOT YCTaHOBHTH
COMHOKUTEJIH.
B3anMocesi3p  Mexay cymmoir o =a+bh wu

Pa3HOCTHIO 0 = a-b AByxX umcen a u b
6 =3 +2b; (1)
HOJIE3HO CYUTATH BHYTPEHHHM COOTBETCTBHEM
CYMMBI U Pa3HOCTH.

BzauMocBs3p Mexay HpousBeneHueMm, ab= p, u
4yacTHBIM, a/b =q Tex ke uncen

p=ql% 1= abs[scrt(%)] (2)

sinatsinf =....;

sinatcosa =...;

TaKKe TIOJIC3HO CUHUTATh BHYTPEHHUM
COOTBETCTBHEM MPOU3BEICHHS M YacTHOro. Kaxmyro
u3 BenuurH D u | MOXHO cUMTaTh «OOUIMM UICHOM
COOTBETCTBHS».  OTH  Cyrybo  DIEeMCHTapHbBIC
COOTHOIICHHUS  MOXHO paccMaTpuBarh, Kak
COBEpIICHHO  OOIIMEe  OMepalud  BHYTPEHHEro
COOTBETCTBUSI MENKIy JABYMsl MapaMu 3JIeMEHTOB
OJJHOTO W TOTO K€ MHOXECTBA, JOINOJHSIONINE
OObIYHEIC apH(MeTHYeCKHE ONepanuH  cYeTa
(cmoxeHue, BBIYMTaHWE, YMHOXCHHE W JCIICHUE).
Panee  3Tm  BHIpaxeHHs  Kak  Kakue-JIMOO
CaMOCTOSTEIIBHBIC OIEPALIH HE ONPEICISIINCE.

[Mone3HOCTh TAKOTO MOJXOMAA BBIACHACTCS MPH
pactpoCTpaHEHHH BHYTPEHHHX COOTBETCTBHU W
orepaiii BHyTPEHHETO COOTBETCTBHS Ha GYHKIUU U
Ha Oomepanuu ¢ HUMH. MHOTHE SIBHBIC U U HESIBHBIC
COOTHOIICHHSI W B3aHMOCBSI3H B MaTeMaTHKE MOTYT
paccMaTpHUBaThCS KaK BHYTPEHHUE COOTBETCTBHS.

1. IlpousBeneHus IByX CTENCHHBIX (DYHKIWIA, X* 1
X 1 IBYX nokazaTenbHbIX QyHKIMi, e¥1u e*2, Bcerna
MOTYT OBITh CBEACHBI K COOTBETCTBHSIM:

DeTH dJIeMEHTApHbIE COOTHOIIEHHS XapaKTePHBI
TEM,4TO MeXAy caMuUMu GyHKuuamMu X2 u X° u
e*1y e*2 CyIecTBYIOT COOTBETCTBUS IPOU3BEAEHHS U
YaCcTHOTO, & MEXIYy HX JIoTapuMaMH CYIIECTBYIOT
COOTBETCTBHS CYMMBI U Pa3HOCTH.

2. Bce mapHbBle (OPMYIBI TPUTOHOMETPHH,
MPEICTaBIISIOIINE CYMMBI u pasHOCTH
TPUTOHOMETPUUECKUX ¢byHKINH «B
norapupmupyemori  dopme»,  T.e. B BHIE
MPOW3BEJCHHM,  HEIMOCPEACTBEHHO  OIPEIEIISIOT
COOTBETCTBUS CYMMBI u PpasHoOCTH ABYX
TPUTOHOMETPUIECKHUX (PYyHKITHIA

sinatcospf =...;

cosatcosf =...; tga + tgB =..... ; ctga + ctgf =...,
TakoBbl ¥ HW3BECTHBIE TPUTOHOMETPHYECKHUE N3 HuX criemyer, 4TO W MEXKIy CaMHMH
COOTHOLICHHS: 3JIEMEHTAPHBIMH (YHKLUSIMA

CosSX + sinx = \/fcos(g—x)

§ = cosx —sinx = ﬁsin(;—x) 4

Sin X 1 COS X CYIIECTBYET COOTBETCTBHE CYMMBI
Pa3sHOCTH OBYX (YHKIHH:
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1 s . T
cosx = ﬁ[cos(z— x) — sm(z —x)]

sinx = \/ii [cos(% —-x)+ sin(% —x)] (5)

3.U3 XOpo1IOo HU3BECTHBIX YpaBHEHUH

AQHATUTHYECKOM TEOMETPHM  JIETKO  BBIABIIIFOTCS

BHYTPEHHHE COOTBETCTBHS IUIOCKUX T'€OMETPHYCCKHUX

KPHUBBIX: OKpPYKHOCTEH, OJJUIMIICOB, THIEpOOT U
nmapabour.

VYpaBHeHHs IBYX pa3sHBIX OKPYXKHOCTEH MOXKHO
3anucaTh Kak COOTBETCTBUS:

2 — A2 _ 42,
[y(x)] (okpyxHOCTB1) a X5

2 — h2 _ 2.
[yl (oKpy*HOCTB2) b x5 (6)
rzie a u b -pasychl OKpyXHOCTEH.
VpaBHEHMs JByX PaBHOCTOPOHHMX THIEPOOI C
Pa3HbIMU IapaME€TpaMu a U b MOKHO 3aIliucaTh KakKk

[y(x)]z(paBHOCTOPOHHHH = [}/'(X)]Z(Oxpymﬂoc“ 1 + 2b%x?

runep6osa 1)

[y (X)] z (paBHOCTOPOHHSAS
runep6osa 2)

YPaBHeHHe SJIJIMIICAa MOJKHO 3aIllicaTh KakK

2 —
[y(X)] (ammumc) b

— 2
- [y(x)] (OKpYXHOCTb 2)

+ 2a%x? )

- % ®)

YpaBHEHHE HEPAaBHOCTOPOHHEH rUIepOOIIBI MOXKHO 3aIMCATh KaK

b
[y (X)]Z(He PaBHOCTOPOHHSAS — [Y(X)]Z ( + 2(;)2)( 2 (9)
runep6ona ) 21IHIIC)
BXOI[’IH_H/Ie B 3TU ypaBHeHI/Iﬂ YJICHBI
b
y(x) =x% y(x) =2bx?, y(x)=2ax?, y(x)=2()x (10)

OIPENEISIIOT TPU KBaJpaTUuHble mapabonbl. Bo
BCEX ATHX YpaBHEHUsIX a U h-001ue mapaMeTpsi.

Takum  06pa30oM,paBHOCTOPOHHSAS  TUnepOona
MOJKET PacCMaTPHUBATHCS KaK CyMMa OKpPYKHOCTH U
nmapaboibl, a  HEpaBHOCTOPOHHSA  rumepboia
OKa3bIBaeTCs CyMMOM 3JIIHIICa ¥ Tapadoutsl. Onepanus
COOTBETCTBHSI CYMMBbI H PA3HOCTH MEPEBOIUT TOUKU
OKPYXXHOCTH B TOYKH PaBHOCTOPOHHEH THIepOoIbl, a
TOYKH OJUIMICA B  TOYKM  HEPABHOCTOPOHHEH
runepOosibl  MyTeM CYMMHpPOBAHUSI C  TOYKaMH

4n+2

21 )’ 20 (an+2)!’
OT HUX TPOUCXOAUT MHIUPOKOEC KBapTOB()e
MHOKECTBO q)yHKIIHﬁ, K KOTOpOMY IPUHAAJICIKAT U
TUIepOOIINYECcKre, U TPUTOHOMETPHYECKUE (YHKIIHH.
HpI/I 3TOM FI/IHGp6OHI/I‘~ICCKI/Ie KOCHMHYCbl U CHHYCBI
OKa3bIBAOTCA, COOTBCTCTBECHHO, CYMMAaMH KBAapTOBBLIX

¢dysxkmmt A w C, mw B wmw D, Torma xax
TPUTOHOMETPHUIECKHE KOCHHYCHI W CHHYCHI
OKa3BIBAIOTCS,, COOTBETCTBEHHO, PA3HOCTAMH TEX JXKe
byHKINH.

W runepbommyeckne, W TPUTOHOMETPHUUIECKHE
dbyHKIIMM ~ OTHOCATCS K  OOImeMy  KBapTOBOMY
MHOXXECTBY M MEXJAYy HHUMH CYIIECTBYET HESBHOE
COOTBETCTBME CYMMbl U Pa3HOCTU KBapTOBBIX
yHkumii.

KBa/IpaTUYHOM mapabosnbl. [lapabona oxa3biBaeTcs
0OIIMM YJIEHOM YpaBHEHHH PaCCMOTPEHHBIX TIOCKHX
KPHBBIX, 3aMUCaHHbIX B (hopme cooTBeTcTBH (1) 1 (2).

AHaoru4HbIC COOTBETCTBUS MOJKHO
pacmpocTpaHUTh W Ha  TPEeXMEpHbIE  CQepHl,
AJUTUIICOUTBI, TUTIEPOOIOUIBI U TTapaOOIIOHIBL.

4. B pabote [2] OBUIO 3aMEUYCHO, YTO CTENCHHOM
PAO pa3IoXKESHUS SKCIIOHSHTHI Pa3/IeNsIeTCsl Ha YeThIpe

CTENEHHBIX psna, OTIPEENAIOINE yeThipe
3JIeMEeHTAPHBIE KBAPTOBLIE GYHKIMH.
4n+3 11
ZO (ans1)!’ ZO (4n+3)! (11)

5. O6paTuMcs K XOpoIIo U3BECTHOMY, HO OOBIYHO
HE KOMMEHTHPYEMOMY MaremaTtuueckomy Qakry. B
crpaBoYHMKax (Hampumep, B [2] ) dopmysl
WHTErpupoBaHus IU(QepeHnanoB HEKoro oomero
BUJIa PACIIONIATaloTCs B MOPS/IKE YCIOXKHEHHUS, HO TIPH
sToM momnapHo. Obpa3zyromue napy auddepeHIIraisl
Pa3IMYarOTCs OJJHUM M3 COMHOXHTEJICH,COOTHOCSIIMX
Kak CyMMa M pa3HOCTb. VICXOJHOE COOTBETCTBHE
CYMMBI ¥  Ppa3HOCTH, CYIIECTBYIOLIEE  MEKAY
COMHOXXUTEJISIMH HHTETPajoB, COXPAHSETCsl M TOCie
HWHTErpUpoBaHus. TakoBbl, HaNpUMEp, CIEIYIOLINe
(OopMyJIBI HHTETPUPOBAHMS:
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f dx _ x N 2m -3 f dx
(@ +b2x2)™m  2(m — 1)a?(a? + b2x2)m1 " 2(m — 1)a? J (a2 + b2x2)m~1
(pnam = 2)
f dx _ x N 2m —3 f dx
(a2 — b2x2)m  2(m — 1)a?(a? — b2x2)m=1 " 2(m — 1)a? ] (a? — b2x2)m-1
(atam = 2) (12)
i ax_ __t bx,
OpnHako, B 601iee IPOCTHIX BapHAHTaX ITUX YpaBHCHUN fm = —arctg—;
dx 1 Bx
f(az_bzxz) = Eln ‘1—zx (pu m:1) (13)
J‘ dx _ x N 1 . bx
(a? + b2x2)?  2a2(a? + bx?)  2a%b aweg
I > _ X L a+bx| (mpu m=2)
(a2-b%2x2)2  2a2%(a%?-bx2%)  4a?b a-bx P

(14) B pe3ynbTaTrax HHTETPUPOBAHUS
(hopMarbHOTO COOTBETCTBHS HET. B HHX BXOmfT,
Ka3aJoch Obl, HE3aBUCUMO U  CaMOCTOSTEJIBHO
CYLIECTBYIOI[IE B MaTreMaTuKe Jorapupmbl U
apktanreHcsl. O0e 9TH QYHKIMH TakxkKe MapaliesIbHO
BO3HMKAOT W B  (QopMylnax pspa  Jpyrux
COIIOCTAaBISIEMBIX TeM K€ 00pa3oM HHTETpaos.

3
y=arctgx=x—x?+

U clieyrolei torapuMuuecKoi QyHKIIUHU:

1+x

1-x

=lin |
y=3 3
Mexay »TUMH  (QYHKIUSMH  JeHCTBUTENBHO
CYILIECTBYET COOTBETCTBUE CYMMBI U Pa3HOCTU HEKMX
JIBYX, OTIPEJIENSAEMBIX TOJIBKO psgamu, GyHkmuit D™ n
B

S 20 2 46 410 X .
ln(1+x)=(x+?+;+)—(7+?+ﬁ+)=D -C HpI/I('1<X<1)

U3 pasnoxkenmit (16) wu (17) Haxomurces
OcCKOHEUHBIH psii He (aKTOPHAIBHBIX CTEICHHBIX
(hyHKIMH, ONpeAeIoMmNi HEKYI0

3
X
=X+

Otciopa cneqyeT MBICIb O HESIBHOM POJICTBE ITHX,
Kazaimoch OBI, BecbMa MJAlNEKUX 10 CMBICTy |
NPOUCXOXKICHHUIO 00paTHBIX (QyHKUMH. VX 0OImHOCTD
BBISIBJSIETCST 4Y€pe3 XOopouio u3BecTHble (cM. [4])
pasnoxxeHuss B pan Teinopa TPUTOHOMETPUYECKOTO
apKTaHI'eHCa:

5 7

X X

~—>+..=D"-B (15)
x> x7 * *
+o+5....= D"+ B" (npu -1 <x <+1) (16)

[anee 3amedaeM, 4TO ¥ U3BECTHOE Pa3JIOKEHUE B
psan ¢yskmuu In(l + x) MOXHO 3amucaTh B BHAE
Pa3HOCTH JBYX PSIOB:

a7

(bYHKIHIO, KOTOPYIO Jaiee 0003HAYUM CUMBOJIOM
R (puc.1):

x2  x% xS
R=X+7+?+T+?+ .......... =D*+ C" mpu ( -1<x <1) (18)
DTOT psAA XOpOLIO HM3BECTEH KaK pPa3JIoKeHHE
¢bynkun [— In(1—x)] :
2 3 4 5
[FIn(1-®]=x+5+5+T+ T+ =D*+ C* = Rupu (-1<x<1) (19)

Omnako, co6crBenHo — ¢ynkius — [-In(1-x)]
oTpejieNieHa B CYIIECTBEHHO OoJiee MMUPOKON 00IacTh
3HAYCHHH: -00 <X <+1.

®ynknus R, onpenensemas Tonbko psagom (18),
COBIIAJIACT C

(-In(1-x)) b B o6macty -1<x<1 . IIpu X=+1 psx
(18) pacxonmurces, GpyHKIMA R TepseT cMblci, Toraa Kak

(-In(1-x)) coxpansieT BIOJIHE OTpe/IeICHHbIE 3HAUCHHUSI
(puc.1) Ha 3THX rpaHUIAX U BHE uX. Onpenensroniiii
R-¢dysxnamto psx (18) He BrmtogaeT Touek X = -1u X=1,
T.€. QYHKIMS HE UMEET CMBICIIA Ha ero FPaHnIax, a TeM
Gouiee 3a HUMH.
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Takum obOpasom, psa (18) Hu B KoeMm ciydae He
ompezenser coocreento ¢yunkuuio [—In(1 —x)]. R-
(YHKIMS UMb COBMAZACT C HEH B HHTEpBae

2 3
L=R+1=1+x+>+>+

OKa3bIBACTCsA «HE (l)aKTOpl/IaJILHLIM» aHaJIOT'OM
XOpOoII0 U3BECTHOT'O (baKTOpI/IaJII)HOFO Pas3I0KCHUA B

0
x
e"=—]+

0!

7.04eBuIHO 4TO MEKTY JBYyMs
aorapupmuyeckumu  pynkuusamu In(1 +x) u [-
In(1—x)] B obnactu, rne obe OHH OIMCHIBIOTCS
psimamMu (A TONBKO B HEW), CYyIIECTBYeT HESIBHOE
COOTBETCTBHE CyMMbI W pasHoctu. Otcroma ke
BO3HHKAIOT M JIBE TAKKe HAXOMAIINECS B TaKOM
COOTBETCTBMH M ONpenesieMble TOJBKO —pslaMu

GbyHKIMH:
2 4 6 x8
Q=T+ = A (22)
2 4 6 x8
Q" =" -+ -+ = A - (23)

4n+2
oo X .

* a)x4n *
A" =31 E:C =20 itz

Bce oHm ompezpeneHsl TONBKO B HMHTEpBale
3HaveHui (-1< x < 1).

®ynxun A° u C* Be3lle MONOKUTENBHBI, HX
KPHBbIE CAMMETPUYHBL, 1 U-06pasubl. dyHkuuu xe B*
u D" antucummerpuunbl (S-00pasHbl), NPUHUMAKOT
MOJIOXKHUTEIbHBIE M OTPHUIIATEIbHBIE 3HAYCHHS U WX
KPHBBIE TIEPECEKAIOTCS B HYJIEBOH TOUKE.

B ornmume ot panee BBemeHHBIX (cMm. [1])
3JIEMEHTapHBIX (akTopHaTBHBIX KBapTOBBIX
¢ynkumii A, B, C u D, syieMeHTapHble KBapTOBBIE
¢yskmun A Y, B*, C* m D* o06pasoBaHsl He

xTL
daxkTopUaTBHBIMHU CTENIEHHBIMU JPOOSMU BUIA —.
n

R

(-1<x<1), T.e. Ha  OTKPHITOM  OTpe3ke,0e3
OrpaHMYMBAIOIIMX €ro ToueK. Temeph 3amedaeM,uyTo
¢ynknusa, L=R+1, cymecrBymas B HHTepBale
(0<x<2):

x* x5

T ?+ .......... =1+ (D* + C*) (20)
PN OKCIIOHEHTHI, pa3feNsIoNIerocs Ha 4YeThIpe

KBapTOBbIEC (DYHKIIMH:

2 3 4 5
e e i T =A+B+C+D(21)
1 20 30 4 sl

Pag Q" okaspiBaeTcs ~ OOIIUM  4JIEHOM

cootBercTBHii (17) u (18).

8. IlocmenoBaTembHOCTH R, menmuTcs Ha 1Ba psga
CTETIEHHBIX Jpo0ei, OIpeNesIIoIuX ABE CIEIyIOITIe
¢GbyHKIHNT:

a Jajee M Ha YETBIpE ONpEAeNsAeMBIC TOJBKO
psnamu He (haKTOpUANIbHbIE 3JIEMEHTapHbIE KBAPTOBbIE
GbyHKIMH:

x4n+1 x4n+3

l)* — E:OD

0 4n+3

(23)

an+1’

Bce oHm ompeneneHsl B MHTepBasne 3HaueHHH ( -1<X
<1).

Hedakropuanpaele  QYHKUHH — CYLHIECTBEHHO
npouie  (aKkTOpUaJbHBIX. Y  HHX  OTCYTCTBYET
XapakTepHoe Uil (PAKTOPHAJBHBIX  KBAapTOBBIX
byHKIMA YIAUBUTEIILHOE SIBJICHUE
06EeCKOHEYHOKPATHOTO nepecedeHust GbyHKIMH,
SBJIAIOIICCCA HpH‘IHHOﬁ NMEPUOANIHOCTH
MpOUCXOAAIIUX oT HHUX TPUTOHOMETPUICCKUX

bynkuumii [3].

Kak w B ciyuae BBeaeHHBIX B pabore [l]
(hakTOpHANBHBIX KBAPTOBBIX (PYHKIMI MOTYT OBITH
BBEJICHBI U He (paKkTopHanbHbIe KBapTOBbIC QYHKIINH C
MHHMBIM aprymenTom (ix):

O fia4 O i N4n+2
win=1+Y DD gy can=YD - o
ix) = = A*(x); ix) = = —C*(x);
- 4n - n+2
ey e O L e (0
D*(ix) = Yo el iD*(x); B*(ix) =Yg e iB*(x) (24)
Tombko nBe u3 HuX, B" m D okaswiBatorcs He  (GAKTOPHANBHBIX  (QYHKIMHA:  KBapTOBBIX
MHHUMBIMH (YHKIHAMU. OJIHOYJICHOB, JIBYYICHOB, TPEXWICHOB H YETBIPEX

Orciona ( xak W y ¢akTopuanbHbIX (QyHKUIMIT)

BO3HHUKAIOT Pa3IUIHOrO BUJA KBapTOBBIE
KOMIUIEKCHBIE  4Yncia  (KOMIIEKCHBIE  OHWHOMBI),
0o0pa3oBaHHBIE  BEMIECTBEHHBIMH W  MHHUMBIMHU

KBAapPTOBBIMU (DYHKIIHSIMH.

Kak m B ciaydae (pakTopHANbHBIX KBapPTOBBIX
(yHKIHH, OT 3JeMeHTApHbIX (QyHKIuI (24) Takxke
MPOHCXOIUT KBAPTOBOE MHOKECTBO, HO TEIEPh yKE

YJICHOB, KBapTOBBIX NMPOM3BEAEHUH U aApobeil. B Hero
BXOJISIT U BCE PACCMOTPEHHBIE BBIIIE CTEIICHHBIE PSIbI,
OTIpe/leNIeHHBIe B TOM JK€ HMHTEpBaje 3HAYCHHUH X.
KommproTep J€rko IMO3BONISET HM3YYHTh «KOHEYHBIE
CYMMBD» -TIPHOIIDKEHHBIE MOJIENH pPa3HOOOpa3HBIX HE
(haKTOpPHANBHBIX KBapTOBBIX (YHKIHH, JOCTATOYHO
SICHO BBISBIISIOIINE MX CBOHCTBA U OCOOEHHOCTH.
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1.BBenensr  oOmume
BHYTPEHHHE COOTBETCTBUSL.

BHYTpEeHHUMU SIBIISIFOTCSL COTBETCTBHSI MEXKIY
9JIEMEHTaMH 00IIero MHOXKeCTBa. TakoBbI, HApUMeD,
COOTBETCTBHSI MEXJy 4YHCIIaMH, PaccMaTpHUBacMbIMHU
KaK CyMMa M Da3HOCTb, WM KaK HPOU3BEICHHE M
gacTHOe JABYX uucel. COOTBETCTBHSA  MEXIY
9JIEMEHTaMH PAa3HBIX MHOXKECTB-BHEIIHHE. TaKOBBI,
HalpyMep, COOTBETCTBUSI MEKAY BEIICCTBEHHBIMH U
MHUMBIMH YHCIIAMH.

2. OmnpezneneHbl IBE ONepalvd BHYTPEHHEro
COOTBETCTBHSI Nap YMCE BEIIECTBEHHOTO MHOXKECTBA:
l)omepanysi COOTBETCTBUSI CYMMBI M pasHOCTH U
2)omnepanys COOTBETCTBHS IPOU3BEACHHS U YaCTHOTO.

TIOHATHSA BHCIIHUE H

Nx nmnonesHo paccmarpuBaTh Kak  HEKHE
apudmMeTnyeckue onepanumn COOTBETCTBHH,
JOIIOJIHSAIOIIAE OOBLIYHBIE apudmernyeckue

onepanuy cyeTa.

3. TloHATHE O COOTBETCTBMM M OIIEpalUAX
COOTBETCTBHS PacIpoOCTPAHSIIOTCS HE TOJIBKO HA YHCIIA,
HO M Ha (QYHKIMH M HAa TEOMETPHYECKHE OOBEKTHI.
[IpomeMOHCTPUPOBAHO  CYHIECTBOBAHWE  HESIBHBIX
COOTBETCTBHI MeXy: 1) OKpyKHOCTSIMHU, apaboIaMu
U PaBHOCTOPOHHHMH THIlepOONamu, 2) 3JUIMIICAMHU,
napaboiaMu ¥ He PaBHOCTOPOHHUMH TunepOoiamu, 3)

rHNepOOITMYECKUMHU U TPUTOHOMETPHUYECKUMHU
CHHycaMH M KocuHycamu, 4) norapudMuueckoii
¢dyHKIMEH (16) u TPUTOHOMETPUUYECKUMU
apKTaHI'€HCaMU.

4.Cy1ecTByIOT 3JIeMeHTAPHbIE
(yHKIUM,OTIpEaCTsIEMBIE  TOJBKO  CTeNeHHbIMH

pslaMH M HE HMEIOLME KaKoro-iubo Jpyroro
onpezeneHusi. TakoBbl U

1) deTelpe paHee BBEACHHBIC JJIEMEHTapHBIC
(axropuanbueie kBapToBble ¢GyHHKIMU A,B,C u D
(yp.11). Mmum oOpa3syercss KBapTOBOE MHOXECTBO
(bakTOpUaNbHBIX KBapTOBBIX (DYHKIMI, BKIIOYAIoOIee
9KCIIOHEHTY, TPUTOHOMETPHUIECKHE, THIEPOOIIIECKHE
1 MHOTHE JpyTue (QyHKIHH.

2) BBeNCHHBIE B JTOH paboTe dUeThIpe
JJIEMEHTapHbIE HE  (DAKTOPHANBHBIE  KBapTOBBIE
¢pynxuuu, A", B, C* u D" (ypauenus (24)),
oOpasyromue Apyroe KBapTOBOE MHOXECTBO HE
(axkTopuanbHBIX KBAapTOBBIX (YHKIMHA. K Hemy
MIPUHAJUI)KAT ¥ BBEIEHHBIE B 3TOH padore R m L-
¢ynkun (yp.(18-19), Takke Kak M HEKOTOpBIE W3
paccMOTpEHHBIX B paboTe JOrapupMUYECKHX U
0OpaTHBIX TPUTOHOMETPUUECKHUX (PyHKIMIL.
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SURFACE TENSION OF SOLIDS

HOpoe B.M.

Kanouodam ¢us.-mam. HayK, 0oyeHm
T'yuenxo C.A.

ookmopanm PhD

Maxanose K.M.

Kanouoam @u3z.-mam. Hayx, OOYeHm

Kapazanouncxuii cocyoapcmeennuiil ynugepcumem umenu E.A. Bykemosa,

Kazaxcman, Kapaecanoa

INOBEPXHOCTHOE HATAKEHUE TBEP/IbIX TEJI

Summary. Several methods for determining the surface tension of solids from the size dependence of the
physical properties of nanostructures are proposed. The surface tension (energy) of dielectrics is determined by
the size dependence of their luminescence, magnetic materials by the size dependence of their magnetic
susceptibility. The dimensional dependences of the mechanical and electrical properties of solids are also used.
Comparison with known methods shows their good accuracy.

AnHoTanusi. B pabote mpennaraioTcs HECKOJBKO METOJOB OMPENEICHUS MOBEPXHOCTHOTO HATSKEHHS
TBEPABIX TEJl [0 Pa3MEPHON 3aBUCUMOCTH (PU3MUECKUX CBOMCTB HAHOCTPYKTYP. ONpeaenstoTcs MOBEPXHOCTHOE
HaTsDKEHHE (SHEPTHsT) AMAIIEKTPUKOB MO Pa3MEPHOI 3aBUCHMOCTH MX JIIOMUHECIICHIINN, MarHUTHBIX MaTepPHaiOB
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1o pa3MepH0ﬁ 3aBUCUMOCTH UX MarHUTHOM BOCIIPUUMYUBOCTH. I/ICHOJ'II)?)yIOTCH TaKK€ pasMCpHbIC 3aBUCUMOCTU
MCXaHUYCCKUX U DJICKTPUYCCKUX CBOICTB TBEPAbIX TCII. CpaBHeHI/Ie C U3BCCTHBIMU MCTOJAaMHU IIOKA3bIBACT HUX

XOPOIIYIO TOYHOCTb.

Keywords: surface tension, surface, free energy, phase separation.
Kouesvie cnosa: nosepxnocmuoe Hamsicenue, n08epPXHOCb, C60000HAsL dIHEp2UsL ,pa30el ¢as.

IHocranoBka npodaemMbl

IloBepxHOCTHOE  HATSHXKEHHE -  OCHOBHAs
XapaKTEePUCTHKA IPOIECCOB, CBS3aHHBIX C YIaCTHEM
MOBEPXHOCTEW  WIM  TpaHWI  pasgena  ¢as.

[ToBepXHOCTHOE HATSHKEHUE OINpeelsieT CBOOOIHYIO
sHepruto (paboTy), KOTOPYIO HEOOXOIUMO 3aTPATHTH,
4T0O0Bl 00pPa30BaTh COMHUILY IUIOMIAAN MOBEPXHOCTH
Wiy pazzena das.

DKcnepruMeHTaJIbHOe oIpesiesicHue
MOBEPXHOCTHOT'O HATSDKEHHS TBEP/BIX TEJ 3aTPYAHEHO
TEM, 4YTO WX MOJEKyJIsl  (aTOMbl)  JIMIIEHBI
BO3MOXXHOCTH CBOOOIHO mepeMeniathes. MckmodyeHne
COCTaBISIET IUIACTHYECKOE TEYCHHE METaJUIOB IpPH
TeMIepaTypax, OJM3KUX K TOUKE IIaBICHUSL.

[ToBepXHOCTHEIE SIBICHUS UMEIOT MECTO B JHO00H
TETEPOreHHOM CHCTEME, COCTOSsMIeH W3 IBYX WIH
Heckobkux (a3. Ilo cymecTBy Bech MaTepHalbHBIN

MUp - TereporeHeH. Kak TroMoOreHHble MOXHO
paccMaTpuBatb CHUCTEMbI JIMIIb B OTPaHUYCHHBIX
00BEMax IIPOCTPAHCTBA. IToaTomy poiib
TMMOBEPXHOCTHBIX SIBIICHUM B TIPUPOAHBIX )4

TEXHOJIOTHUECKUX Mpolieccax Ype3BbIUaiHO BEIHKa.

AHaMU3  MOCHeJHMX  HCCIeJOBAaHUH W
nmy0auKanum

O moBepxXHOCTH  TBEPHABIX  TeJ  HayalH
3agyMbIBaThCs emie B Hadane XX CTOJNETHs MOcie
co3nanus kBaHTOBOM MexaHukH (Tamm, Loxmm u np.).
B 20-x romax MOSBWINCH M JKCIIEPHUMEHTHI, 0030p
KOTOpBIX ObLT naH B pabortax [1, 2]. IosBummcs u
TeopeTndeckue paboTsl [3, 4]. IIpopsIB 0 MOBEPXHOCTH
TBEPJIBIX TeJ Mmpou3omieln nocie 80-X rogax Mpomuoro
CTOJIETHS, KOTJa OCBOMJIM CBEPXBBICOKMH BaKyyM,
aTOMHO-CHJIOBYI0 M JpYyTHE BHIBI CIIEKTPOCKONHUH.
Hauvano XXI| cronerus coBmajgo ¢ HWHTEHCHBHBIM

HCCIICIOBAaHUEM HAHOCTPYKTYp, TAE IOBEPXHOCTh
urpaer  ompememsonlyto  pomb. OO0 sHeprum
MMOBEPXHOCTH TaKke Hadalmu TOBOpUTH [5, 6]. O
MOCTIENHUX ITyONMKANKAX MOXHO CHIelaTh 0030p 1o
JOKTOPCKHM M KaHJHIATCKUM IHUCCEPTALMsAM Ha 3Ty
Temy [7-12]. Ocobyro pomb 31ech UTParOT pabOTHI

Kab6apauno-bankapckoro rOoCyAapCTBEHHOTO
YHUBEpPCUTETA.

B Hacrosimeit pabote MBI crienaeM 0030p HAIIUX
HCCIIEOBAHMA, KOTOpbIe MOCBSAIICHEI

MOBEPXHOCTHOMY HATSKCHHMIO TBEPABIX TEl, HO
KOTOPBIE HE 3aCITYKUITH CTOJB IIHPOKOTO 00CY K ICHHS.
Cmnoco0 u3MepeHust TMIOBEPXHOCTHOIO
HATSI’KEHHST TBEPABIX Tell.
st W3MepeHHsi MMOBEPXHOCTHOTO —HATSKEHHS
TBEPOBIX T HaMHM HCIOJb30BATaCh pa3MepHas
3aBUCHMOCTH (husuueckoro cBoiictBa A(r) [13-15]:

A() =Ao-(1—§),r >>d, 1)

IMapamerp d cBs3aH ¢
HaTsDKeHHeM o Gopmyioit [13-15]

TMMOBEPXHOCTHBIM

20v

i (2)

RT

d =

3}1601:- G—TIOBEPXHOCTHOC HATSKEHUE MaCCUBHOTO

oOpasma; v—o0beM omHOro Moisi; R-razoBas
nocrosiHHasi;  T—rtemneparypa.  [ns  puc. 1
HCCIIEN0BAIACh 3aBHCUMOCTbD HHTEHCHUBHOCTH

PEHTTEHOTIOMUHECIICHIIMN XJIOPH/Ia KK OT pa3Mepa
3epHa JroMuHOQOpa [15].

S
I

0 ] |

10 20

0,3 0,4 r, MM
.
N
~
AN
! Ny
30 l/r, MM

Pucynok I — 3asucumocmv omuocumenbHoU TOMUHECYEHYUU
I/lo om pasmepa zepna nomunogpopa KCI
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WHTeHcuBHOCTH PEHTI€HOIOMUHECIICHIIMN
00pa3ioB orpezessach CTaHIAPTHBIM
(oroanexTprueckuM MeTooM. Pa3zmep 3epHa oOpasia
ONpeIesICS € TOMOIIBI0  MeTauorpaduuecKoro
MHKPOCKOTIA. B KOOpAWHATAX I~1/r
SKCIIEpUMEHTANbHAs ~ KpUBas  COpAMIICTCS B
cootBerctBuH ¢ (1), naBas 3Hauenue d = 0,02 Mxm. s
KCl9 = 37,63 cm®/Monb 1 13 (2) 1711 IOBEPXHOCTHOTO
HaTSHKeHUs ToyYeHo: 6 = 0,221 Jlx/m2,

Crniocod U3MepeHus MOBEPXHOCTHOTO
HATSIZKEHHS] MATHHTHBIX MATePHAJIOB.
Croco6  mpuMeHsIH A ONpeesieHHs

MOBEPXHOCTHOTO HATSDKCHUs MarHetutoB (Fes;0,)

!

CoxouoBckoro u Capbaiickoro MecToposxaeHui (puc.
2). VYnenbHass HaMarHMYEHHOCTb MAarHeTHUTOB
HCCIe0BAIaCh Ha BUOPAllIOHHOM MAarHUTOMETpE.
Pa3mMep 3epHa MarueTHTa onpeAessuICsS Ha MUKPOCKOTIe
MUM-S8. Pe3ynbTaTsl NIpUBEEHB HAMU Ha pHUC. 2 U B
pabote [16]. B KOOpAMHATAX w/xo~1Ir
JKCIIEpUMEHTaIbHAs ~ KpHWBas  CIOpAMIIIETCS B
cootBercTBUH ¢ (1), naBas 3Hauenne d = 7,7 am. J{s
MargeTuta v = 44,5 cM®/Monb, U U3 cooTHOMmEHHs (2)
JUIL TIOBEPXHOCTHOTO HATSOKEHMA MOJNIydYaeM: G =
1,561-Jlx/m%.  Pacuetet mo Qopmynam [17] ¢
HCIOJNb30BAaHUEM  JKCIEPUMEHTAJBHBIX  3HAYCHUH
HaMarHM4eHHOCTH [y 3Hauenue ¢ = 1,55 JIx/M2, uto
COBMAJAET C IPUBEJICHHBIM BBIIIE

2T

X
0,75
A
()
0,5
0 0,25

0,5

d , MKM

MarHeTRBEXLapChH CREr MO CRBP@RITEHATE,Tb HIADHETWIH ALI0F0UN) B KOS MB0TOPOXK ICHU S
om ()uaMempa 3epHa mazHemuma

Pa3mepHble 3¢ eKThI TIPOSIBIISIFOTCS B
temrieparype Kiopu, B CWIBHOM  YBEIMYCHHUH
KOIPUMTHBHOHN CHJIBI 1 MArHUTHOTO MOMEHTA, B C/IBUT'S
HeTeslb THCTEepe3nca, B HEOOpaTUMOCTH KPHBBIX

HamaruuuuBanus U T.4. [18]. Ha puc. 3 nmpusenena
pa3MepHass ~ 3aBHCHMOCTh  TeMmImepaTypel  Kropu

HEKOTOPHIX MAarHHUTHBIX CTPYKTyp 1o Qopmyre (1)
[19].

TC
800 -
700 —
/ Fe, O,
600
/ M?Fezo4 .y
_,_,_-:'._":':"E"!'{"'—
o MgFe,O,
0 T T T T 1 INHM
10 20 40 50 r,nm

Pucynoxk 3 - Pazmepnas 3asucumocmo memnepamypul Kiopu Tc

Cnoco6 onpeseeHus NMOBEPXHOCTHOTO
HATSKEHHUs! JTIOMUHOGOPOB.

Henocratkom ommcanHoro B [15] wMertonma
SIBIISACTCA TPYAOEMKOCTH Hu JIINTEIIBbHOCTD

MpOOOMOATOTOBKY, CBsS3aHHAs ¢ OTOOPOM HAaCTHIL
TBEPAOTO Telia TI0J] MUKPOCKOTIOM U ()OPMUPOBAHUEM
COOTBETCTBYIOIINX MPOoO 1O pa3MepaM YacTHIl s
MOCJIEAYIOLIETr0 HU3MEpEeHust HHTCHCHBHOCTH

JFOMHHECIICHIINY KaXKIO0H MPOOHI.

B pabote [20] 3TOT HEOOCTATOK HAMH YCTpPaHEH
MyTeM M3MEHEHHs TMpoIecca NPOOOTOATOTOBKU U
(pU3MYECKOTO MPUHINIA HU3MEPEHUS MOBEPXHOCTHOTO
HaTsOKeHUs. B aToii pabore mpoba TOTOBHUTCS B BHAE
MAacCUBHOM HAaBECKH, HO C pa3jIM4YHON KOHLIEHTpaLueil
aKTUBaTOpa, a B KayecTBe (DM3MYECKOTO IPHHIIHIIA
IpoLecca U3MEPEHHs B3STO SIBIECHHE TEMIIEPaTypHOTO
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TYLIEHUS] TIOMUHECUEHIINH.

3aBUCUMOCTH SHEPTHH AKTHBAIIMU
TEMIIEPATYPHOTO  TYIIEHUS JIOMHUHECUEHIMH  OT
00paTHOW KOHIICHTPAIIMU aKTUBATOpa B JIIOMUHOGOpE
OMHUCHIBACTCS (POPMYIION:

N,
Q = const - (1 - ﬂ), (3)
N
roe Q - BHEprus axKTUBALMM TEMIEPaTYPHOIO
TYIICHUS JIOMHHecHeHunu; N - KOHLEHTpauuu
aKTUBATOpa B IIOMUHO(OPE.
IMapamerp Ny CBS3aH C [OBEPXHOCTHBIM
HATsDKEHHEM G (popMyIIoi:
209
N =22, (4)

rae Y - MOMSPHBIA 00BEM OCHOBHI JIIOMHHO(DOPA;

R - yHuBepcampHas ra3oBas IocTosHHas; T -
temneparypa (K), mpu Koropoil mpousBoAMTCS
U3MEpEHHE.

[TocTpoeHHas 3aBUCUMOCTE B KoopanHaTax Q~1/
N (1/N - obpaTHas KOHIICHTpAIldsi aKTHBATopa B

Q.28 §

1.0

091

JTIOMUHOGOpPE) TMOoy4aeTcss NpsiMasi, TAaHIEHC Yria
HaKJIOHA, KOTOpHBIH onpenensieT Ny, 1 1o ¢popmyie (4)

PacCUUTHIBACTCS MOBEPXHOCTHOE HATsKEHUE
mromuHOOpa (0).
Crioco6  mpuUMeHsd  JUIS  ONpeAeseHUst

MIOBEPXHOCTHOTO HAaTsDKeHWs1 KpuctawioB KBr, c
MIPUMECHIO HOHOB TAJUINS B KAYECTBE aKTHBATOPA.

JromuaOpOpE Ha ocHoBe KBr roroBmimch
cTaHgapTHEIM MeTonoM. Kpucramrer KBr pactupammcs
B MTOPOIIOK, B KOTOPBIA B ONPENCICHHBIX KOINIECTBAX
noGasisiercss TIBr. 3atem cMmech MpOKaaMBagach MpH
temrrepatype 0.52 Ty (Twy - TemIepaTypa IuIaBICHHUS
ocaoBel - KBr). Konneurpamus Ttamms B KBr
BapbHpoBanack B npegenax ot 0, 001 xo 0,1 mon.% c
marom 0,0025 moi.%.

TemneparypHass 3aBHCUMOCTh HHTEHCHBHOCTH
JIOMUHECHCHIMM  ONpEeAeNsIach  CTaHIapTHBIM
¢doTosexkTpuueckuM  MeTomoM.  Jlma  Kaxnoi
KOHIICHTPALIHH aKTHUBaTOpa u3MepseM
TEeMIEPaTypHYyI0  3aBUCUMOCTb  HMHTCHCHUBHOCTH
JTFOMHHECIICHIMT U 1o hopmyne (3) ompenensem Qy,
Q2,.... Qn. 3arem crpoum 3aBucumoctsh Q(N),

MIPEACTaBICHHYIO Ha puc. 4.

0,05

0,1

N, mons %

Pucynox 4 - 3asucumocmo suepeuu akmugayuu Q
om kKonyenmpayuu yenmpos nomunecyenyuu ons KBr-Tl

B xoopmunatax Q~ 1/N skcrnepuMeHTaIbHAs
KpHUBasi CIPSMIISIETCS] B COOTBETCTBHHU ¢ popMyIoit (3),
naast 3Ha4eHue Ny, = 0,875 mon.%. ns KBrd = 43,3
cM®/MOIIb ¥ M3 COOTHOUIERUS (4) IS TOBEPXHOCTHOTO
HaTsDKeHUs Moy4eHo: ¢ = 0,252 Jlx/M2, DTo 3HaveHue
no mnopsaky BemuuuHbl cootBerctByer u  KCl,
OIpEIeNIEHHOMY HaMH BBIIIIE.

Cnocod onpeeeHHsA NMOBEPXHOCTHOTO
HATSI’KEHUS 0CA’KAaeMblil MOKPBITHI.

B pabotre [21] HaMu TpeaTIOKEHBI METOIbI
OTIpe/ieNeHuUs MTOBEPXHOCTHOTO HATSKEHUSI
OCa)xJaeMblX INOKpbITMH. B  mepsom  Merone
MpeIyCMaTPUBAETCS  M3MEPEHHE IIOBEPXHOCTHOTO
HaTSOKEHUS  IIyTeM  ONpeNeNiCHHs  3aBHCHMOCTH
MUKPOTBEPAOCTH  OT  TOJIIUHBI  OCAXIAEMOTIO

TIOKPBITHSI.
3aBHCUMOCTh MHKPOTBEPAOCTH  OCAaXKIaeMOT0
TIOKPBITHUS OT €r0 TOJIIHUHBI OMTUCHIBAETCS (YOPMYIIOH:

n=pp-(1-%) ®)

IJIe UL - MUKPOTBEPAOCTh OCAKAAEMOT0 TIOKPBITHS;
Ho - «TOJCTOrO» 00pa3ua; h - TonmuHa ocaXk1aeMoro
nokpeitis. [Tapamerp d CBsi3aH € MOBEPXHOCTHBIM
HaTsDKeHHEM G (opmyiioi (2).

B koopaunatax p~1/h (1/h - oOpaTHas ToumHa
OCaXJAaeMOTr0  TOKPBITHSI)  MOJydYaeTcsl — mpsiMasi,
TaHTEHC YTJla HAKIOHA KOTOpBIHA ompenersier d, u 1o
dbopmyne (2) paccuMTHIBaeTCSI ~ IMOBEPXHOCTHOE
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s
o EE

HaTSHKEHHE OCaXKAaEMOT0 MOKPBITHS ().

B kxauecTBe mpumepa pacCMOTpPHUM ONpEeIeHHE
MOBEPXHOCTHOTO HATSXKEHUS HUTPUA TUTAHOBBIX
YIPOYHSIOIINX TIOKPHITUH Ha cranb. Pe3ynbraThl
nokasaHbl Ha puc. 5. B koopmunarax ppo ~ 1/h
SKCIEpUMEHTaNbHas  KpuBas  COpsAMIAeTcs B

MPa
2400+
2200+
2000+
1800 +
1600 +
1400 +
1200 T

1000 T

800 —— e i
1 2 3 4 5 6 7 8 houm

a)

COOTBETCTBHH ¢ popMyioi (5), naas 3Hadenue h = 1,3
MkM. J{nsg sutpuaa turasa O = 11,44 cm®/mons u u3
COOTHOIIEHUS (2) AN MOBEPXHOCTHOTO HATSIKEHUS
nonyueno: ¢ = 0,474 Jlx/m?,

0,91
0,87
0,71
0,61
0,51

0,31
0,21
0,11

0,0 . " | : :
0,1 0,2 03 04 h!, um-

0)

Pucynox 5 - 3asucumocme muxkpomeepoocmu om moawursl (a) u 06pamuoi monwunsl (6) HUMPUO
MUMAan08020 NOKpvimus Ha cmanu X12

3KCHepI/IMCHTaIII)Ha§I 3aBUCHUMOCTb
AJICKTPONPOBOJAHOCTH Q 0CaAXKAACMOT'0 IMOKPBITUA OT

ero rtommumHel h  omuceiBaetcs  HOPMYIIOH,
aHanmoruaHou popmyie (5):
d
0=0,-(1-2), (6)
h
roe (o - DdJeKTpHYecKas IMPOBOAUMOCTD

MaccuBHOTO oOpasma, a d ompezmensercs (Gopmyinoit
(2).

DneKTpudecKas MIPOBOIUMOCTH HUTPUJT
TUTAHOBBIX MTOKPBHITUH OTpeAessiach 0€3KOHTAaKTHBIM
METOIOM. B KOOpAWHATAX Q ~1/h
SKCIICpUMCHTANbHAs ~ KpUBas  COpAMIICTCS B
COOTBETCTBHH ¢ hopMyiioii (6), naBas 3Hayenue d = 1,4
MkM. [l HuTpuaa trtana ¥ = 11,44 cM3/MOJIb U U3
cooTHOmIeHUsT (2) Ansl TMOBEPXHOCTHOTO HATHKEHUS
nonydeno: o = 0,479 JIx/M?. D10 3HaueHMe
MPaKTHYECKU COBIAJAET C PE3YJILTATOM, ITOJYYEHHBIM
U3 3aBHCHMOCTH MHUKPOTBEPJOCTH OT TOJIIHHEI
MOKPBITHS.

BuiBoABI U TIpEIIOKEHUS

Belre HaMM TIOKa3aHO, YTO JJIsI HAHOCTPYKTYP
XapaKTepHBIM  CBOMCTBOM  SIBIIICTCS  pa3MepHas
3aBHCHUMOCTh BCEX (PM3MYECKUX CBOWCTB. DTOT (akT
SABISICTCA JIOKa3aHHBIM [22-24]. Hamm momydeHs!
ypaBHenus (1)-(6), Mo KOTOPHIM JIKCIIEPUMEHTAIHHO
MOKHO OTpeensITsh mapamerp O, U KOTOPBIA aaer
(bopmyma (2)) MOBEPXHOCTHOE HATSHKEHHUE TBEPIIBIX
TeJ ¢ XOpoIIeil TOUHOCTRIO [25-28].

Cpenu NpPEe/UIOKEHHBIX ~ HAMH  METOJIOB
OTIpENIeIICHUs] TIOBEPXHOCTHOTO HATSXKCHHS TBEPIIBIX
TEJ, MOXXHO OTMETUTh Hamboliee YIOOHBIMH — 3TO
METOABI OCAXKJICHUS TOHKUX IUICHOK. OTH METOMBI

JOBOJIBHO  IIMPOKO  PACIPOCTPaHEHHBI  (BKIIOYAsS
Ja3epHOe UCTIAPEHNUE) U ONPEAETISATh TOIINUHY TUIEHKH
MOJKHO € JIF000# TOYHOCTBIO.
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