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IIpo0JsieMu Ta mepcneKTUBU (POPMYBAHHS MiCbKHX MOCEJIeHb XapKOBa
MEePUIOro MOsICY 30HH BILIMBY HA NMPHUKJIALI ceJuina Micbkoro tumny Ilicouun

I. B. Jlagurina, €. B. Bixko

Kacdenpa apxitekTypHOr0o npoeKTyBaHHs XapKiBCHKOTO HAIlIOHAIBHOTO YHIBEPCHTETY Oy IiBHHIITBA Ta apXiTEeKTypH, M. XapKiB, YkpaiHa
Corresponding author. E-mail: irina.lad.irina2017 @gmail.com, orcid.org/0000-0001-8370-5783
vgeniabiz@gmail.com, orcid.org/0000-0001-5197-6490

Paper received 26.08.19; Accepted for publication 09.09.19.

https://doi.org/10.31174/SEND-NT2019-206V1I25-01

AHoTamis. B crarTi po3risaaeTses cydacHni CTaH Ta MEPCIIEKTUBY PO3BUTKY MPUMICHKHX ITIOCEJICHD BENMKHUX MicT Ykpainu. Ha mpu-
kiazgi cMT [licounn XapkiBcbkoro paioHy copMyNIbOBaHi aKTyajbHI MpoOJeMH Ta BU3HA4YEHI (pakTOpH KOHKYPEHTHHUX IepeBar ce-
JIMIIA, SIKi ITOB’sI3aHi 3 HOTo po3TanryBaHHIM. /IS MOAANIBIIOTO CTPATEriYHOTO PO3BUTKY TaKOTO THILY IOCEIEHb 3aIIPOIIOHOBAHO KOH-
LIETILIF0 CTBOPEHHS CTAJMX CTPYKTYPHUX €JIEMEHTIB, Y BUIVISAL OaraTo(yHKIIOHAIBHIX BUCOTHUX KOMIUIEKCIB, SIKi BXOJATD 10 €JMHOL
MiCUCTEMH BEIUKOTO MICTa Ta PO3MIIYIOTHCS Ha MPHUJIETIIUX TEPUTOPISX.

Kntrouogi cnosa: npumicoxi mepumopii, 6ygepra 3ona micma, 6a2amo@yHKYioHaIbHULL BUCOMHUL KOMNIEKC.

Beryn. 3 MmoMeHTY mocsrHeHHST XapKiBCBKOIO ariioMmepa-
LI€I0 «3pIJIOro» eTary PO3BHTKY BEAYThCS JOCIHIIKCHHS
10 BUSIBJICHHIO CTPYKTYPHOI opraHizaii Ta ocoonmBocTen
ii momameimoro gopmysanss. e y 1983 pomi incTHTyTOM
«XapkiBrpoekT» Oyio BU3Ha4YeHO ypOaHi30BaHE SAPO, IO
OXOTIIJIO TEPUTOPIt0 B pajiyci Oxm3pka 20 KUTOMETpiB Bix
aJMiHICTpaTHBHOI MeXi XapKoBa 3 HABUIIUM PiBHEM Mi-
CTOOYNIBHOT LIUIBHOCTI, SIKa OKPECIIIOBANIACS YMOBHOIO JIi-
Hi€IO, IO MpoXoauiaa depe3 mocencHus Jlepraui, Ilup-
kyHnu, Poranp, besmromiBka, Xoporieso, Mepeda, By,
JIro6oTuH.

MMiznime y 2003 pomi Mmarepiagamu ['eHepambHOTO
wrany micta XapkoBa 1o 2026 poky, po3poOJIeHUMH iH-
ctutytoM «/limpomicro», Oyna Bu3HaueHa HOTro 30HA
BIUIMBY SIK 30HA CIIJIPHHUX IHTEpeciB MicTa Ta 00JacTi, y
CKJIaJli TBOX MOSICIB, cepell sIKMX ONIMKHIM Ha BifcTaHi 10
30 XM BiZX iCHYIOUHX MEX OOJACHOTO LEHTPY MPAKTHIHO
HaKJIaJIaBCsl Ha ypOaHi30BaHe sPO 3 JOAABAHHSIM JIBOX
HaOUIBII PO3BUHEHHX paiioHiB — UyryiBchkoro Ta 3miiB-
CBKOTO.

B 000x BUMaakax MiChKi IOCEJICHHS, 110 YTBOPIOIOThH
HaKWOUIBII OCBOEHY B MIiCTOOYIIBHOMY BiIHOIIEHHI TepH-
TOpIit0, JIOCUTh YMOBHO MOXYTh MOJIISTUCS HA JIBI OCHO-
BHI KaTeropil.

Tum 1 — MiCBKi TIOCENIeHHs, O CTOSATH BiJ XapKoBa Ha
BifgcraHi 10 20 — 30 KUTOMETpIiB Ta PO3TAIIOBaHI Ha BaX-
JIMBHX TPAHCIIOPTHHUX MaricTpaysix Jep>KaBHOTO abo Mixk-
JIep>KaBHOTO TNPH3HAYEHHS, SKI MOXYTb IOEJHYBAaTUCS Y
TPAHCIIOPTHI KOPHUAOPH Ta 3yMOBIIIOBATH PO3BUTOK IOCE-
JIeHb, IO 1X (QIKCYIOTh SIK BOXKJIUBUX TPAHCIIOPTHUX BY3-
JB.

Tun 2 — MicbKi TIOCENEHHSI, 110 MEXYIOTh 3 MICTOM —
EeHTpOM Oe3mocepeHbo (MAarOTh CIIJIbHY MEXY ado 3Ha-
XOJIATHCS Ha HEBENMKIA BIJICTaHi), MOXYTh PO3MIlIyBa-
THCS Ha 3arajlbHOJIEP)KaBHUX TPAHCIIOPTHUX MaricTpasix
Ta YyTBOPIOBATH CBOEPiIHI «OpaMu» LEHTPY ariomeparii,
BUCTYTIAI04U B poJi Oy(epHOro npocropy Ha rnoposi Xap-
KOBa Ta 30BHILIHBOIO 30HOIO BILIUBY.

Taki noceneHHs y nepiry 4epry 6epyTb y4acTb y nojaa-
JBIIOMY TEPUTOpiaIbHOMY PO3BHTKY MicTa — LIEHTpa, BU-
KOPHCTOBYIOTh HOTO MEpeBaru Ta CTPakAaroTh Bif HOro
OIU3BKOCTI, TOOTO BOHHM MOXXYTh IHOTJIMHATHUCS IEHTPOM

7

IIpU HOTO TEPUTOPiaIbHOMY POCTI, CIIy’KaTh pPe3epBHIMHU
TEPUTOPISIMHU JUTSA PO3MIIIIEHHS HACENCHHS LICHTPY, a iX Mi-
CTOYTBOPIOIOUHH I'OCIIONAPCHKUI KOMIUICKC 3HAXOIUTHCS
IIiJ] TOCTIHHIM THCKOM €KOHOMIUHO1 0a3u neHTpy. bararo
KOH(ITIKTHUX CUTyallill BHHUKA€ MK MiCTOM Ta HOTO TIpH-
nersiuM poctopoM. Lli moceneHHs 3HaX0AAThCs y TaK 3Ba-
Hilf 30HI «cyMicHUX iHTepeciBy [1].

B pa3i HasBHOCTI Ba)XITMBHX 3aJI3HUYHHUX a00 aBTOMO-
OUIbHUX MaricTpajiei, o NepeTHHAIOTh IMOCENeHHS, X
IUIaHyBaJIbHA CTPYKTYpa MEPETBOPIOETHCS HA JIiHIHHY a0
PO34WICHOBaHY Ha KiJIbKa IIaHyBaJIbHUX YTBOPEHB, 1110 (o-
PMYIOTBCS B3/I0BXK TPAHCIIOPTHUX 3B’ SI3KiB.

Po3BuHEHICTE TpaHCTIOPTHOI iH()PACTPYKTYPH CIIPHSE
TaKOX PO3BUTKY MasTHHUKOBUX TPAaH3UTHHX ITOTOKIB 3 Te-
pudepii obmacti 10 MicTa — HeHTpa.

Sxmo mocenenns tuny 1 (depraui, JlrobotuH, Mepeda,
Uyryis, 3MiiB) IpH HaSBHOCTI BaYXJIMBUX LIS IEHTPY Ta
BCi€1 30HM BIUIMBY CHCTEMOYTBOPIOIOUNX (YHKIIIH a00 OK-
peMux 00’€KTiB MalTh 3MOTY OpPraHiYHO PO3BUBATHUCS,
BKJIIOYAIOYKCh B O0JIACHY CHCTEMY Ha CBOEMY iepapxid-
HOMY piBHI y SIKOCTI CTPYKTYpHHX €JIEMEHTIB, TO IOCE-
nennst tuny 2 (ITicounn, Hupkynu, Porans, bynu, Buco-
KHil) MOTPeOYIOTh OUIbII PETeNbHOT YBaru Ta HOBUX IijI-
XOJiB JI0 IX MEPCHEKTUBHOTO NiepeTBOpeHHs. Oco0InBO 1e
CTOCY€ETBCSI HAaCEJIEHUX MiCIlb, PO3TAIIOBAHUX HA BasKJIU-
BUX TPAHCHOPTHHUX MaricTpasx.

MeTo10 1aHOT CTATTI € BUSBICHHS Ta PO3IIISL PoOiIeM
MaJIX MiCBKHX TOCeNieHb OyepHOi 30HH BETUKOTO MicTa
Ta CTPATErivHi IUIAXH IX BUPINICHHS Ha MIPHUKIIAMIl CEIUIIA
Micbkoro tuity ITicounn XapKiBCbKOTro paiioHy.

Orasig my6Jtikaniii mo Temi. Meromosorist MicToOy1i-
BHOI HayKM 3 BUKOPHCTAHHIM CHCTEMHOTO MiIX0/1y Bijo-
Opaxena y mparsx FO.M. binokons, M.M. /Iromina, O.E.
I'ytHOBa, I'.I. JIaBpuka, I'.M. Jlammo, €.M. Ilepmuka, B.O.
Timoxina, [.O. ®omiHa.

[TpoGiemMHI MUTaHHS BIUIMBY MicTa Ha MPHUMICHKI 30HU
Ta CTpATeTis IX MOJAJIBIIOT B3AEMOIT PO3TIISIIAI0THCS B PO-
6otax B.O. fuenko.

PizHOMaHITHI acniekTH (OpMyBaHHS apXiTEeKTypHO-Mic-
TOOYIIBHOTO cepetoBHIIa XapKoBa IpeICTaBICHI B TOCITi-

©|I. V. Ladigina, E.V. Bizhko 2019
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oxenssx I.H. JaBpentreBa, A.1O. Jleiitodpeiina, A.M. Ka-
cbsroBa, 0.10. TToaskosoi, B.A. ®omina, F0.M. Illko-
JIOBCBKOTO.

Benuuesnuit BHecok B omuc ictopii Cnobincekoi Ykpa-
Hu Ta micra Xapkosa 3poous /I.1. Baramiii. Icropist po3Bu-
TKy cMT IlicounH BUCBiTIIOEThCA B myOuikamisx B. O. Ye-
pHOMODIIS.

Martepianau ta meronu. Cenumie mickkoro tumy [lico-
YHH — aJMiHICTPAaTHUBHUHN IEHTP OJTHOWMEHHOI CETUIIHOL
pamn XapkiBChKOTO paifoHy XapKiBCBKOi 00nacTi, IIo
chopMyBaBcs K TPAHCIOPTHUH Ta TPAHCKOPIOHHHH pe-
TiOH 13 CHCTEeMHUMH (OpPMaMH PO3CEIECHHS.

B konrekcti CxemMu IuiaHyBaHHS TepuTOpii XapKiBCh-
koi obmacri [2], po3pobuenoi B 2009 pori YkpaiHCbKUM
JIep)KaBHUM HayKOBO-ZIOCIIIHUM IHCTUTYTOM IIPOEKTY-
BaHHS MicT «/limpoMicTo», Ha OCHOBI BHKOHAHOI paHille
MIPOEKTHOT JOKyMEHTAIli] cepell OCHOBHUX HaNPsMKIB PO3-
BUTKY TEpUTOpii NMPOMOHYETHCS (HOPMYBaHHS HYOTHPHOX
30H ypOaHi3arii, HalO1IBIIO0 3 KOTPUX € XapKiBChKa 30HA
ypOaHnizamii 3 eHTPOM y MicTi XapKoOBi, 0 CKIIAAY SKOi
BXOJUTH i XapKiBcbkuid paiioH. [Inoma XapkiBcbKOi 30HH
ypOanizamii (Mi>KpalOHHOI CHCTEMHU PO3CEJICHHS) CTaHO-
BUTh 19,27 TUCSIY KBaJpaTHHUX KiTOMeTpiB, abo 61,3% Bix
TepuTtopii Beiel obnacti. Hacenennst — 2423,9 Tucsia ocio,
a60 85,7% HaceneHHs 00J1aCTi.

XapKiBChbKUIl pailoH 3HAXOMUThCS Ha MiBHOYI XapKiB-
CbKOi 001acTi, OTOUYIOUM OOJACHUU LEHTP 3 MiBAHS, 3a-
X0Jy Ta cxofy. Paiion Mexye Ha cxo/i 3 BoBuaHChKuM Ta
UyryiBchkuM paiioHamH, Ha MiBaHI 3 HoBOBO#OIa3pKuM Ta
3MiiBCHKIM, a Ha 3ax07i 3 JlepradiBchkuM Ta BankiBcbkimM
paiionamu. Ha miBHOUI Aep>kaBHUI KOpAOH Binminse Xap-
KiBCBKHI paiioH Bin bemropomcekoi obmacti Pociicekoi
Denepartii.

AIMiHICTpaTUBHHH paiioH Oyio copmoBaHo B 1923
POIIi B HACIJIOK aJMiHICTPATUBHO-TEPUTOPiaIbHOT pedo-
pmu B Ykpaini. Cy4acHi mexi paiion HaOyB 3 04.01.1965
POKy BiIoBiHO 10 noctaHoBu [Ipe3unii BepxosHoi Paau
CPCP.

CroropHi 3riiHo 3 «I 'eHepaNbHO CXEMOIO IIaHyBaHHSI
Teputopii Ykpainn» [3] Tepuropiro XapkiBCbKOTO paioHy
BiTHOCSITH 10 ypOaHi30BaHOI 3 KPUTHYHHUM PiBHEM BHPOO-
HUY0-MiCTOOYIIBHOTO OCBOEHHS, IO Mepedavae OpPCTKe
peryiroBaHHS MiCTOOYIBHOTO PO3BUTKY 3 JICKOHIIEHTpa-
Li€0 BUPOOHUIITBA OOJIACHOTO IICHTPY .

[Tnoma paiiony — 1403,4 xBagpatHuX Kimomerpi. Ha
Teputopii paiiony po3ramioBaHo 90 HaCEICHUX MMyHKTIB, B
TOMy uHcii qBa micta — Mepeda ta [liBaenne, 14 cemmi
MICBKOTO THIly, B ToMy uncii [licounH, ta 90 cuIbCbKHX
HaCeJIeHUX IYHKTIB. 3a aJMiHICTPaTUBHUM PO3MOAIIOM
paiioH BKJIrouae 2 MichKi paau, 14 cenuniaux i 14 cinbch-
KHUX.

Haii0inpimi 3a 4ucenpHICTIO HaceJICHHS [TOCEICHHS paii-
oHy — Mictro Mepeda (22336 MemkaHmiB), CEIMIIE MiCh-
koro Tumy Ilicounn (26116 oci6) Ta Bucoxuii (10535
oci0). Hacenenns micra [liBgenHe cranoButh 7788 ocib.

Hacenenns paifony Bcboro — 182444 xutens, B ToMy
grcii mickke HacenerHs Ha 01.01.2015 poky, MOMEHT po-
3p00KH OCTaHHBOI'O TEHEPANBHOrO IUIaHy noceneHHs [li-
coumH, ckiamano 122110 ocid; cimbebke — 60334 ocoOwu.

Creniiika rocrnoap4uoro KOMIIEKCY paioHy XapakTe-
PHU3Y€ETHCS 3aMHATICTIO TTEPEBAXKHOT YACTKH MPAIliBHUKIB B
cimpcpkoMy TocromapcTsi (12,0%), oOpoOHiid TpoMHUCITO-

Bocri (38,3%), onToBii Ta po3piOHili Toprisii. B mpomu-
CJIOBIH IIISUTBHOCTI IPEBAJIIOE XapyoBa IIPOMHCIIOBICT Ta
niepepoOIICHHS CLIBCHKOT0CIIOIapCHKOT MIPOYKLiT
(39,7%), mamuHOOYIyBaHHS, PEMOHT Ta MOHTaX MAIIWH
Ta ycrarkyBaHHs (9,1%) Ta BUpOOHHMILITBO IHIINX HEMETa-
JIEBHX 1 MiHEpaIbHUX BUPOOIB (26,8%).

XapKiBChKHUIl paiioH Big3HAYAETHCS CIAOKOIO HAsBHI-
CTIO TIPUPOIHUX PECypCiB, 3aiiMalOYN OCTaHHE MiCIle Ce-
pen aaMiHICTpaTHBHHX paifoHiB obmacti. Ha fioro Tepuro-
pii hopmyetncst XapkiBcpka pekpeamniiina 30Ha (140,8 tu-
CsT9 TeKTapiB), mo Bxoauth 10 CiBepcrkoi-/loHenbKoi pe-
TiOHAJLHOT CUCTEMH Ta BKIItoUae Oaceiinu pik ¥Yau ta Jlo-
MIaHb 3 JIICOBUMHM MacHMBaMM Ha NPU PIYHUX CXHJIax Ipa-
BOTO Ta JIiIBOTO OEperiB.

Cenuie Micbkoro tumy IlicounH € aqMiHICTpaTUBHUM
LIEHTPOM OJHOWMEHHOI CEeJMIIHOI paau, 0 CKIaay sKOi
TaKoX BXOAATH cena Hanrouiit, Onemky ta ceiumie Mich-
koro tumy Paii-OneniBka.

PozramryBaHHS HaceleHOTo MyHKTY B Oe3mocepemHiit
O6mu3pKOCTI Bif XapKkoBa 3p0o0miio Horo oHIM 3 OMOPHHUX
moceJIeHs ypOaHi30BaHOTO sAapa XapKiBChKOI MiChKOI ar-
JoMmepanii, OB’ A3aHOTO 3 OOJIACHUM LEHTPOM CTaHMHU
TPYAOBUMH, KYJIbTYPHO-TIOOYTOBUMH Ta peKpeariiHuMU
3B’s13kami (puc. 1).

s Mexa XapxoBa

- Cemmme micbkoro Trtry [TicOMHH B MPOSKTHHX Me/Kax

Puc. 1. Cxema po3MimieHHs cenuiia Micbkoro tumy Ilicounn
y 30Hi BIUTHBY XapKoBa

3HaXOUTKCS MOCENICHHs B 3axXi/iHIi yacTuHi XapKiBCh-
KOT'0 aJIMiHICTPATHBHOTO PallOHy, MEXKYIOUH 31 CXOy, 0e3-
NoCepe/iHbO, 3 OOJACHUM LIEHTPOM B3JIOBX aBTOMAricT-
pani nepxaBHOTO 3HadeHHs M-03 Ha IiUIsSHIN, IO CTaHO-
BUTH OKPYXHY jopory XapkoBa. Ha miBHOYI Mexa moce-
JICHHS TIPOXOJUTB B3JIOBXK PIUKK YIIH, a 3eMJIl CLIBCHKOT
pany MexXyroTb 3 JlepraduiBCbKHM aJMiHICTPaTHBHUM pa-
HoHOM. 3 MIBAHS Ta 3aX01y 3HaX0AAThcs 3emii [licounn-
CBKOI CEJIMIIHOI pajiu.

Bincranp 10 XapkoBa 110 3aJ1i3HUII CTAHOBUTH 12 Kilo-
MeTpiB. B Mexax moceneHHs Ha JBOX MyTHiH enekTpudi-
KOBaHi# JiHi{ 3aJIi3HUII, IO SKi BUKOHYIOTHCS TUTBKH Ha-
CaKUPCHKI TEPEBE3CHHS, PO3TALIOBYIOThCA CTaHIUA V
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kiacy «PwxiBy» Ta 3ynuHouHHH MyHKT «[licounny. B 3axi-
JIHIH YaCTHHI HACEJIEHOTO ITYHKTY 3aJi3HHI HOAUISIETCS
Ha JiBa HanpsiMKku — Ha [TonrtaBy i Ha 30J104iB, THM CaMHUM
YCKJIaJHIOIOUH IJTaHYBaJIbHY CTPYKTYpPY MOCENeHHS e Oi-
JbLIE.

Uepes HaceneHUH MyHKT B IIMPOTHOMY HAIIPSIMKY IpO-
X0IuTh aBTOMarictpaib Il TexHiuHOi KaTeropii eBporeii-
cekoro 3HadeHHs E40 (M 03) Kuie — Pocros-nHa-/lony.
OxpyxHa mopora XapKkoBa, II0 B MEPHIIOHAIEHOMY Ha-
npsMKy Binminse [licounn Big 007IacHOTO IEHTPY, TaKOXK
HAJIeXKHUTH 70 aBToMarictpaineit Il TexHiuHOi Kateropii €B-
pomneiicekoro 3HaueHHs E 105 Mocksa — Cimdepomnois.
[TepeTnHanHs nMX aBTOMaricrpaieil 31HCHIOEThCS 3a 10~
TIOMOTOI0 TPAHCIIOPTHOI PO3B’SI3KH B IBOX PIBHSX.

Cucrtema MiCHEBUX JOpIr HOETHYE LEHTP CEIHIIHOT
pany 3 CiIbCbKUMH Ta MICbKUMH HOCEJICHHAMHU XapKiBCh-
KOT'0 paiioHy Ta IIEHTPaMH IHIIUX aJMiHICTPATUBHUX YTBO-
pCHB.

OCKINBKH MICTOOYAIBHA CHUTYAIlisl BUKITIOYaIa MOKIIH-
BicTh BHHOCY aBToMarictpani KuiB — Pocros-nHa-/{ony 3a
Mexi [licounHa, BiIMOBITHO 10 MPOEKTY XapKiBCHKOTO (i-
Jiany iHCTUTYTY «YKPAIpoaop» Oyo MpOBEAEHO PEKOH-
cTpykuito [lonTaBchkoro HUIsIXy, BYJIHMIN, IO Ha MPOTS3i
TIOCEJICHHS € TIPOJOBKEHHSIM aBTOMAricTpali.

TpancnoprHa iHppacTpyKTypa, IO CKJajacs B CBOIO
4yepry 6araro B 4OMy 3yMOBHJIa XapakTep (yHKIIOHAIbHO-
IuIaHyBaJIbHOT opraHizauii [TicounHa.

OCHOBHY YacTHHY TEPUTOPIi NOCEJCHHS CKIIA/IA€ Cellb-
OWIHa 30Ha, IO MOIUISETHCS 3AJII3HUIICIO Ha JBa IUIAHY-
BaJIbHI yTBOPEHHS — MiBJICHHE Ta MiBHIYHE.

3a0ymoBa IepeBaXHO IHAWBiAyanbHa, caguOHa. 3a
OCTaHHI pOKY BOHA PO3BHBAJIACs OLIBII 32 BCE B 3aXiTHOMY
Ta MiBAEHHOMY HampsiIMKax. B cTpykTypi HaceneHoro myH-
KTy CKJIaJOCs J[Ba KUTIIOBUX yTBOPEHHS (MiKpopaiioHH) 3
3a0y0BOI0 5-9-TM TMOBEPXOBHUMHU OYMIBISAMH: B3IOBXK
OKpYXHOI ZIOpPOTH B CXIiIHII 4acTHHI MOCEJeHHs Ha Ta-
rop6i — «Hanis» ta koo Bogocxosuiia TEL[-5 Oins miBHi-
yHoi Mexi [licounHa — «MoOGib».

I'poMajfchkuii IEHTP IMOCEJICHHS CKJIABCS IO BYJIHUIL
[MoaraBchkuii UIAX B paifoHi cTaHmii «PrxkiBy.

Hacenennss cenmma Micekoro Ttumy IlicounmH Ha
01.01.2015 poxy 3a marumu JeprkaBHOI CiTy’)kOU cTaTHC-
TUKA cTaHoBMIIIO 23116 ocib.

[Ticounn — ictopuuHe moceneHHs. [lara #oro BHHUK-
HEHHS JIOCTOBIPHO HE BiZjOMa, aJie IEepIIi BiJOMOCTI BiTHO-
carbes Ha moyaTok XVIII ct.. BBaxkaeTnces, 1110 HaceaIeHUH
MYHKT OyJio 3acHOBaHO Ha Micui [TicounHChKOro KypraH-
HOT'O MOTHJIbHUKY CKI()ChKHX 4YaciB Ha Oeperax HeBelud-
kux pivok besuepesariii Ta [Ticouniii, Buile 3a Teuieto ski
BIAJATH Y PIUKy Y Iu.

Hanpukinui nepmoi nonosunu XVII cr. ykpainui mo-
YaI MepecesITUCS Ha BUThHI CIOO0INCHKI 3eMJTi, ITYKAIOUYH
HE3aJIe)KHOCTI Ta PATYIOUYKCH BiJl yTUCKYBAHb ITOJILCHKOIO
nuisaxToro. [ Toro, mo0 3aXUCTHTH CBOi TEPUTOPIT Bif
MIOCTIMHUX HamajiB TaTap MepeceseHIll 3apydmInuch MmiaT-
PHMKOIO MOCKOBCBHKHX IapiB, 3000B'13yI04HCH iM Ha BipHY
ciyx0y. V Toif yac Oyio 30ymoBaHO OaraTo HOBHUX MICT,
cnobox Ta XyTopiB. XapkiB 0ys0 copMOBaHO, K BIHCh-
KOBE MICTO-(opTels I 3aXUCTy CXiTHOI YacTHHH Iep-
xaBu. TaM 3acHOBaNy IOJIK, KU 3roioM OyB po3ocepe-
JOKEHHI 10 OKOJIMIISIX MICTa Ta YTBODIOBAB JI0JJATKOBE
060pOHHE KibIle JOBKOIA HEOTO [4, 5, 6].

VY 1777 poui Oyno crBopeHo nepimii wian cena [lico-
4yuH, ke 3 1779 poky BBaxkanocs «BIHCHKOBOIO €i1000-
noto». B Hill npoxkuBaino 247 ocib, cepen sikux 198 «Biii-
CHKOBUX 0OMBaTesiB» Ta 49 «BIACHUIBKUX IiJIaHHUX»,
MOXKIIMBO, TUIBKH YOJIOBIKIB, 0€3 ypaxyBaHHsS BCi€l po-
A, OCHOBHOIO CKJIQZOBOIO YacTHHOK IliCOYMHCBHKHMX
3emenb Oy xytopu (Hamrouii, IBaniBcskwuit, [llepOaniB-
cekuii, Kpuserkis Ta iami). ¥V XIX cr. y miit micrieBocTi
PO3TaNIOBYBAUCS TaYHI MAETKH MIIlIaH Ta IOMICTS Mial-
PpHEMIIIB TTOPYY 3 iXHIMH IPOMHUCIOBUMH BHPOOHHUIITBAMH
(PKOBCHKHMIT I3BOHONMBAPHUM 3aBOJ, IETJIOBHHA 3aBOJI
JlamixoBa, I'ykiBchkuii acdanptuit 3aBox). Y 1868 poui
novasnocst OyniBHUITBO XapkoBo-IlonraBo-Kpemenuysb-
Kof 3aIti3Ho1 goporu 3i craHuiero Pmwxos y [TicounHi [4].

[Monanpuie popMyBaHHS CeNUINA TICHO OB’ sI3aHE 3 PO-
3BUTKOM XapKoBa. 3a POKU PaISHCHKOI BJIaJH MOCEICHHS
Oyno enekTpudikoBaHO, paaiodhikoBaHO, MOOYI0BaHA Te-
nedoHHa cTaHIis. PazoM 3 6araTonoBepxoBoo 3a0yI0BOIO
3’SIBIJIACS IIEHTPATi30BaHI Mepeki BOJONOCTAYaHHA, Ka-
Hauti3aril, TeIIOMOCTaYaHHsl.

[Tpu po3po0ri reHepanbHOrO mIaHy noceneHHs B 2015
poti iHCTUTYTOM «YKpMiCEKOyIIIpoekT» (puc. 2) Oynu BU-
SIBJICHI KOHKYPEHTHI IepeBard Ta OOMEXEHHs I0Jallb-
LIIOTO PO3BUTKY CeJnIla Michbkoro tuiy [licouuH, mo po3-
[JISLIANNCS B KOHTEKCTI OCOOIMBOCTEH CTPYKTYpHO-IIIaHY-
BaJILHOTO Ta COLIaJIbHO-EKOHOMIYHOT'O PO3BHUTKY XapKiB-
CBbKOT 00JIaCHOT CHCTEMH PO3CEIICHHS Ta 3HAYSHHS XapKiB-
CBKOT'O paiioHy, SIK OJHOTO i3 CTPYKTYPHHUX €JIEMEHTIB yp-
0aHI30BaHOTO s/ipa (30HH BIUIUBY) 00JIACHOTO IICHTPY .

ey TIICOSAH /,‘"}';)""’,/‘:’;”5" OBNALCTY ~

Fenepan wnaw (6cHoung KpEEneHH)

OCHOBHE KPECIIECHHS.
AIT «YxpmicekOyampoekT», AIIM, 2015 pik

Bucoxkwuit piBeHb MiCTOOYIIBHOTO OCBOEHHSI ITPUIIETIINX
J0 XapkoBa TepUTOpPil, POpMyBaHHS PO3CENICHHS pailoHy
HE TIJbKH B3JI0BXX OCHOBHHX IUIAHYBJIbHHMX OCEl 30HHU
BILUTUBY B MeXaX ypOaHi30BaHUX KOPHIIOPIB, IO 3ipKOIO-
JIOHO PO3XOMATHCS BiJl 00JIACHOTO LIEHTPY, a W KOHIIEHT-
pHUYHE 3pOCTaHHS OKPEeMUX (YHKI[IOHAJIBHUAX 30H MiX CO-
0010, OCTaHHIM YaCOM IPUBOAMTH JI0 BUYEPIIAHHS TEPUTO-
pilabHUX pecypciB B MeXax YChOTo ypOaHi30BaHOTO siipa
arjomepariii, He JUBJITINCH HA aJIMiHICTPATHBHI MEXi OK-
peMHUX HOCEJICHb.

Ile minTBepmxyeThes i Marepiamamu «CxeMu IUTaHy-
BaHHS TepuTopii XapkiBchKoi o0macTi», po3pobieHoi da-
XIBIIMH YKpPaiHCBKOTO JIepKABHOTO HAyKOBO-IOCIITHOTO
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IHCTUTYTY NpoeKTyBaHHA MicT «/linpomictoy» B 2009 poui,
Jie BKa3yeTbesl, 110 XapKiBCHKUH paiioH BiIIHOCHUTHCS 10
TEPUTOPIAILHUX TaKCOHIB 3 KPUTUYHUM PiBHEM IIOTEHIIi-
ay BUPOOHMYO-MICTOOYIIBHOI'O OCBOEHHS, IO 0OyMOB-
JIFOE JKOPCTKE PEryJIIOBaHHS MiCTOOYIBHOTO PO3BHUTKY, 1
nepenbadae, MpHU JEKOHIEHTpamii BUPOOHUIITBA 0OJac-
HOTO ILEHTpPY, Horo BHHOC 32 MeXi ypOaHi30BaHOTO sAapa
[2].

Oco0imBe 3HaYeHHS P JeINTI TEPATOPIATEHUX pe-
CypcCiB OTpUMYy€ MpHpOAHa (peKpeariifHa) CKIagoBa, mo
MOJKEe BpaxOBYBAaTHCA IIPH 30epekeHH] Ta BJOCKOHAJICHHI
SIK MOXIIMBHH pecypc MoJaibloro popMyBaHHs, B TOMY
4ucyi moceneHb [TicOYMHCHKOT CeUIITHOT paIH.

TakuM YHHOM 10 OCHOBHHUX (DaKTOPIB, [0 BU3HAYAIOTh
KOHKYPEHTHi NepeBaru Ta MOJIMBOCTI CTPaTEriyHOTO
PO3BUTKY cenuiia Mickkoro tumy I[licounH Oynm BimHe-
CeHi:

1. Po3mimeHHs moOceNneHHs Ha TepuTopii ypOanizoBa-
HOTO simpa XapKiBChKOI MiChKOI ariomeparii B3IOBX aj-
MIHICTPaTHBHOI MEXi 00JIACHOTO LEHTPY Ta MOMIIUBOCTI
foro crparerigHoro (opMyBaHHS SK (DYHKIIOHAIEHOTO
YTBOPEHHS €JJMHOI CTPYKTYPHO-IUIaHyBaJIbHOI OpraHizamii
Xapkosa.

2. HasiBHICTH Ha TEpUTODIi CETHUIIHOT PaaH JOCUTH PO3-
BUHEHOT'O PEKpealiiiHOro MOTEHIiaty, 0 BiAPI3HAETHCS
YHIKQIBHUM MOEIHAHHAM MPUPOIHHUX (PAKTOPIB Ta MOXeE
BUKOPHCTOBYBATHCS VISl BIJIIOYNHKY U 0370pOBJICHHS SIK
MICIICBOTO HACEJICHHS, TaK 1 HaceJeHHs XapKoBa Ta BCiei
o0macri.

3. MoXIBICTE OCBOEHHS 3eMelb 3amnacy [licoumachko1
CEINUIIHOT pajsin 3aBASKHU iX HU3BKIH CUIBCHKOTOCIOAAPCH-
Kiif IiHHOCTI MiJ TEepPCIeKTHBHY 3a0yHOBY IS po3ce-
JICHHS, B TOMY YHCII i MEIIKaHIIB XapKoBa.

CramicTs cTaHy IIMX IIepeBar Ha IEepCIICKTHBY ITiATBEp-
JUKy€eThesl MaTepiaiamMu CXxeMHu IJIaHyBaHHS TepuTopii Xa-
pKiBchKO1 00acTi («/limpomicto», Kuis, 2009 pik), 110 po-
OJISITh aKIEHT Ha HEOOXITHOCTI JeKOHIIEHTpallil BAPOOHH-
LTBA IIEHTPIB TAKMX PO3BUHEHUX MIKPAOHHUX CHUCTEM SIK
XapkiBCcbKa, a TAKOK Ha PO3BUTKY peKpeaniiHol, 0310po-
BYO{ Ta IPUPOLOOXOPOHHOI ramy3i. L{i pucu rociogapcTaa,
a caMme 3Ha4yHa 9acTKa B CTPYKTYpi eKOHOMIKH 00JacTi Ta-
KHX BHIIB €KOHOMIYHOI MiSUTBHOCTI, IO TPEACTAaBISIOTH
TPETHHHHUH Ta YETBEPTUHHUHA CEKTOpPH, B LIIOMY 3acBif-
Yye TIOCTYIOBHH PyX PETiOHy Y HampsIMKy (hopMyBaHHS
MOCTIHAYCTPIaATFHOTO CYCIUIBCTBA.

CrnpusiTivBe TpPaHCHOPTHO-reorpadiyHe IOJIOKESHHS
cenuia Micekoro Tumy Ilicounn XapkiBChbKOro paiioHy
MOCTIHO aKTHUBI3YE PO3BUTOK HOT0 TpaHCIOPTHOI iHppa-
CTPYKTYpH. TpaHCHOPT € i 3aJMIIAETHCST OJTHUM 13 PO3BH-
HEHHX BH/IIB €KOHOMIYHOI JisIIBHOCTI, POJIb SIKOTO y CTPY-
KTYpi rocronapcTsa Oy/Jie MOCTIiHO 3pOCTaTH.

B koHTeEKCTI 11BOTO, Ha 0a3i peKkpeaniiHoro MOTeHIIaTy
MOX€E OTPUMAaTH PO3BUTOK TYPUCTUYHA T'aly3b.

AHaii3 iCHyI04OTr0o CTaHy IOCEJICHHS JI03BOJIUB COp-
MYJIIOBaTH OCHOBHI 00MeKeHHs Ta NpodJieMH, 1110 CKJIa-
JMCsl HA HOTO TEpUTOPii, MOXKYTh 3aBaXKaTH MOAAIBLIOMY
PO3BUTKY HAaceJIEHOTo MyHKTY Ta ITOBUHHI OyTH BHpILIEHI
B MIPOIIECi IPOEKTYBaHHA Ta MOJANBIIOI peamizamii mpoe-
KTY:

1. Hu3pki Temnu QyHKITIOHATBHO-TUIAHYBAJIBHOI Ta CO-
iaJhbHO-€KOHOMIYHOI OpraHi3allii cenia MiCbKOro THITY
[TicounH Ta cenumHoi paay (MIPHUIETINX TEPUTOPiii) B KOH-
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TEKCTi PO3BUTKY €IMHOI CTPYKTYpPHO-IUIaHyBaJIbHOI Opra-
Hi3auii Bcboro ypoaHizoBaHOro sjpa XapKiBChKOI arjaome-
pauii.

2. BincyTHicTh n0cKOHANO1 (DyHKIIOHAIBHO-TIJIAHYBA-
JILHOT CTPYKTYpH Ta i€papXiuHO c(hOPMOBAHUX I'POMAJICh-
KHX IIEHTPIB MOCENeHb CenuInHoi pagu i Ilicounmny, sk
€IIEMEHTIB €MHOI MiJCHCTEMH OOCIYTOBYBAaHHS 3 30HOIO
BIIIOYMHKY W O3/IOpOBJICHHS, IO BIAMOBiNAE CydaCHUM
BHMOTaM Ta BOYIOBYETHCS Ha BiNMOBITHOMY iepapXid-
HOMY PiBHi 10 3araibHOi MiChKOI CHCTEMHU KyJIbTYPHO-TIO-
OyTOBOTO 0OCITYTOBYBaHHS.

3. HenocrarHiii piBeHb pO3BUTKY 30BHIIIHBOI Ta BHYT-
PIIIHBOT iIHKEHEPHO-TPAHCIIOPTHOI 1HYPACTPYKTYPH Hace-
JICHOTO TIYHKTY Ta MPUIETIINX TePUTOPiHi.

4. BincranicTh NPUPOAHO-pEKpealiifHoi opranizamii Te-
pUTOPII IOCeNIeHb CENUIIHOT pay BiJl Cy4aCHUX BUMOT JI0
il BUKOPHCTaHHS B CTPYKTYP1 TOCIIOJapCHKOTO KOMITIIEKCY .

3 ypaxyBaHHIM CHTYyaIliil, [0 CKJIANAacs, TeHepaIbHUM
mwraroM 2015 poky Oyna 3amponoHOBaHA CTpaTerisi po3-
BUTKY cenuma Mmicbkoro tumy [licounmr XapKiBCBKOTO
paiiony XapkiBchKkoi obnacTi. B skocTi ocCHOBHUX (aKTo-
piB, IO OOYMOBIIOIOTH CTPATETiUHI OCOOIMBOCTI, BU3HA-
YalOThCS 3HAUCHHS TOCEJICHHS Yy TEPUTOPIaNIbHIA OopraHi-
3anii XapkiBcbkoi 30HH ypOaHizauii (B 30HI BILIMBY 00Ja-
CHOTO IICHTPY) B CTPYKTYpi 0OOJacCHOI CHCTEMH po3ce-
JICHHSI, BUTiJJHE €KOHOMiKO-TeorpadiuHe MOJ0XKEHHS, Ta
3a0e3neueHHs] eKOJIOTIYHOI CTaNoCTi i e)eKTUBHOCTI.

TakuM YMHOM CTpaterisi CIpsSMOBaHa Ha JOCSTHEHHS
pAmy WiNed y CTPYKTYpHO-IUIAaHyBaJbHOMY, COLIalIbHO-
€KOHOMIYHOMY Ta IIPaBOBOMY aCIICKTaX.

VY CTpyKTypHO-IUTaHYyBaJlbHOMY BIIHOIICHHI 30epira-
€THCS Ta TIOCHITIOETHCS 3HAUCHHS IOCETICHHS B XapKiBCh-
Kiif MKpalfOHHIH CHCTEMi PO3CETICHHS SIK OIOPHOTO eJe-
MEHTa pPO3CeIeHHs ypOaHi30BaHOTO Spa, 110 MOXKE BUCTY-
MaTy B POJIi MUIaHYBAJILHOTO YTBOPEHHS JJISl PO3MILLICHHS
KHUTENIB XapKoBa.

CoIliaqbHO-eKOHOMIYHA CTaiCTh 3a0€3MeUyEThCS PO3-
BUTKOM Ha T TpaguUidHuUX (QYHKIII rocrnonapchbkoro
KOMIUIEKCY TPETHHHOTO Ta YE€TBEPTUHHOT'O CEKTOPIB €KO-
HOMIKU TIPY HASIBHOCTI BIAMOBIIHUX TCHICHIIH y CTPYK-
TYpi TOCHOAAPCHKOr0 KOMITIEKCY 00J1acTi B YMOBaX CTaHO-
BIICHHS TIOCTIHTyCTPialIbHOTO CYCIIJIECTBA.

[Mpu mpoMy mependadaeTbess PyHKIIOHATBHE BIOCKO-
HaJICHHS CaMOT0 IIOCEJICHHSI IIJIIXOM PO3BUTKY MOMiQyHK-
LIOHAJIBHOTO TOCHOIAPCHKOTO KOMIUIEKCY MHpPHU MOCTiH-
HOMY HapolllyBaHi Ta BJOCKOHaJIeHH] (QyHKIIH.

[MpuponHa ckiagoBa BUKOPHCTOBYEThCS Ui (opmy-
BaHHS 037I0POBUO-TYPUCTUYHHX Ta peKpeaniiHuX 30H He
TIJIBKH MICIIEBOTO, a i periOHAILHOTO PIBHS SK MICTOYTBO-
protoua QyHKIIis.

[Tono)xeHHs1 HACEJICHOTO MYyHKTY Ta HOro 3HaueHHs SIK
TIEPCIIEKTUBHOTO LIEHTPY ypOaHi30BaHOTO spa XapKiBch-
KOI aryiomepatii Cripusie sik pO3BUTKY HOBOI, TaK 1 BIOCKO-
HaJICHHIO i1CHYI0YO01 TpaHCTIOPTHOT iHPpacTPpyKTypH.

HeoOxinHuM 1 000B’I3KOBUM cTae (OPMyBaHHs cydac-
HOI KyJIBTYpHO-IIOOYTOBOI iHQPACTPyKTypH B3JIOBX yCi€l
TOJIOBHOT IUIaHYBaJILHOT OCi MiCTa B ME€XKax ITOCEJIEHHS, SIK
B3/I0BXK TOJIOBHOT BYJIWII, TaK 1 B iHIIUX BAKIUBUX MICTO-
OyAiBHHX BY3JaX — HOBUX CEbOHMIITHIX TEPUTOPISX.

Y mpaBOBOMY acHeKTi CTpaTerist CIUPA€EThCS HA YKPIM-
JICHHSA MICLIEBOTO CAaMOBPSAYBaHHS Ta PO3BUTOK pi3HOMa-
HITHHUX ()OpM IApTHEPCTBA HAa OCHOBI JeP>KaBHOTO 3aKOHO-
JIaBCTBA.
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CporoziHi MOXKHA Ka3aTH, 1110 CTPATEriyHi HapPsIMKH Po-
3BUTKY ITOCEJICHHS 00paHi BipHO. 3a Iepio 3 MOMEHTY po-
3po0Kku renepaibHoro iany y 2015 poui criocrepiraerbest
MOCTYIOBE 3aBepIIEHHs OYIIBHUITBA OCEpENKiB Oararo-
MIOBEPXOBOi 3a0yZ0BH, OTPUMYE PO3BHUTOK COLiaNbHA iH-
¢dpactpykrypa. Binkpuro HoBY mkoiy Ha 640 y4HiB Ta ¢i-
3KyJIBTYypHO-CHOPTUBHUI KoMIuTeKe. Li 06’ exTH BUKOHAaHI
3 BUKOPHCTaHHAM Cy4acCHHX TEXHOJOTIH Ta 3aCTOCYBaHHS
6e30ap’epHOI apXIiTEKTypH.

BararomoBepxoBa 3a0yoBa IpUTAITIa MEITKAHIIB Xap-
KOBa 3aBISIKM OUTHIT HU3BKUM IiHAM HA YKUTJIO y TIOPiB-
HSHHI 3 IIGHTPOM, HasiBHOCTI BITOPSIIKOBAHOI peKpeaniiHol
30HHM Ha Oepe3i piku Y 11 Ta peryJIsipHOMY TPaHCIIOPTHOMY
3B’A3KY 3 XapKOBOM.

[onanbie BIOCKOHANICHHS TOCEIEHHS HPOIOHYETHCS
Ha OCHOBI CHCTEMHO-CHHEPreTHYHOTO MiJXONy 3 ypaxy-
BaHHSM HOTO CTPYKTYpHHX OCOOJIMBOCTEH Ta MiCTOOY1iB-
HOTO TIOTCHITiay.

Ha mepmmii miaH B TaKUX yMOBaX BUXOJHUTH PETYIISIIs
CHCTEMHHUX 3B’A3KiB, 1[0 CIIPUATHME BIOCKOHAJICHHIO €KO-
HOMIYHOTO 0a3ucy, pyxy HACEleHHsS, COLiaIbHO-TI00YTO-
BOTO Ta KyJIbTypHOTO OOCIyrOBYBaHHS, peKpeamnii K OK-
pEMOro HaceJICHOTO MyHKTY, TaK i BCi€l 30HH BILUIUBY.

CroropHi «0y(hepHi HoCeNneHHs» MPOITyCKalOTh TPaH3HU-
TOM JIO MicTa — IIEHTpa IOCUTh BEJINKI OTOKU MasiTHUKO-
BUX MITPaHTIB 3 TPYJOBUMH, TUIOBUMH, KYJIbTYPHO-TI00Y-
TOBHMMH LIJISIMH 13 30HH BIUTUBY. B CBOIO yepry HaceneHHs
LIMX MOCEJICHb TaKOX 30PIEHTOBAHO Ha MICTO — LIEHTP 3 Me-
TOIO 3aI0BOJICHHS MOTPed y poOOTi, HABYAHHI, po3Barax,
KyJIbTypHHX 3aX0JaX. 3aTpUMaTH HOTO Ha MICIIi MOXIIHBO
3a JIOTOMOTOI0 OLTBII HU3BKUX IiH Ha JKUTIO Ta KPalIux
€KOJIOTIYHHX yMOB. AJle IBOTO 3BHYAIfHO HE JOCHUTH IS
CTBOPEHHS CTAJIOr0 CEpEOBHINA MPOXKUBAHHSA, 0COOUCTOT
peasizarii, BiAnmouunky (puc. 3).

MICTO-LLEHTP

30HA BILIUBY

«BY®EP»

TPAHBHT YEPE3 MAJIE
TIIOCE.IEHHSI B IIEHTP:

i «MAST]
- YHKII TASITHHK

OBJACHOI'O HEHTPY;
POBOTA;
- HABUAHHSI;

- POGOTA;
- HABUAHHSI;
- PO3BBAI'H;
- OBCINTOBYBAHIHSA;

- KVJIBTYPA:
- AAMINICTPATHBIIT
SYHKIIT
Puc. 3. IcHyroua cxema 3B’s3KiB y CHCTEMI
«IIEHTP — MaJie IOCeNeHHS «Oy(ep» — 30Ha BILTUBY

Bupimennst npoGnemHoi cutyauii nepeabadaeTbes 3a
JIOTIOMOTOI0 CTBOPEHHSA 0aratoyHKI[IOHATbHUX BHCOT-
HUX KOMIUIEKCIB B CTPYKTYypi «Oy(hepHUX» MOCEeIeHb, 10
MOETHYIOUHCH y €IMHY KUIBLEBY MiZICHCTEMY Ha ITiJIX0/1ax
JI0 LIEHTPY B apXiTEKTYpPHO-MICTOOYIIBHOMY acrieKkTi (ik-
CYBaTUMYTb HOTO «OpaMm» — CTPYKTYpPHI BY3JIH SIK iHpOP-
MaIliifHi BHCOTHI 3HaKH — aKI[CHTH MiCTa 3 IEBHOT CTOPOHH,
Yy COILaJIbHO-€KOHOMIYHOMY BiJIHOLIEHHI 3aJI0BOJILHSTH-
MYTh B IEBHIH Mipi TOTpeOU MIrpaHTiB 30HHU BIUTUBY Ta Mi-
CIIEBOTO HaceneHHs (puc. 4).
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BAFATO®YHKI{[IOHAJIbHUM

(BBK) OLCJIYI'OBYBAIISA,
PO3BATH, KVJIBTVPA,
POLOTA, HABUAHHSA,
HOBI TEXHOJIOT T

PEKPEAILIA
POLOTA
KHUTIO

30HA BILIUBY

«BY®EP»

TPAHSHT YEPE3
MAJIE TOCEJIEHHST
B IIEHTP:

«MASITHHE

- ®VHKINI e

OBJIACHOI'O - y llﬁ:};f:]‘]‘l‘{ﬂ :
CHHKEY AUTA0, POBOTA, - MIHICTPATHBHI
- POBOTA; PO3BAL'H, Y T

- HABYAHILS; OBC.IYTOBYBAHHS 3

- KVJIBTYPA KVJIBTYPA,

AJIMIHICTPAILISI,
HABYAHHSI,
PEKPEATIIS

Puc. 4. CtBopeHHs 6araTroyHKII0HAIBHOTO BUCOTHOTO
KOMILIEKCY B CTPYKTYpi «Oy(hepHOTo MOCENeHHs» Ha MOpo3i Mi-
CTa — IEHTpa arjomeparii

Taki 6aratoyHKIIOHATbHI KOMIDIEKCH MaTUMYTh Ha-
0ip (yHKIMIH, M0 Mae MaKCHMAJILHO 3aJ0BOJBHATH IMOT-
pebu MirpaHTiB, MiCIIEBOTO HACeJICHHS Ta HaBiTh Hace-
JICHHS LICHTPY 3aBSIKHM CBOiH eKcKiIro3uBHOCTI. [Ipiopure-
THHMH BHCTYIIAIOTh OOCIIyTrOBYBaHHsI, KyJIbTYPHI Ta COLli-
aNbHI QYHKIIT.

PoGuthcst opieHTHp Ha BTiIEHHS 00’€KTIB TPETHHHOTO
Ta YETBEPTUHHOTO CEKTOPIB EKOHOMIKH SIK TaKHX, IO M0-
YMHAIOTh BiirpaBaTH BAXIUBY POJIb B yMOBAaX CTaHOB-
JICHHSI TOCTIHYCTPIiaJIbHOTO CYCIIJIbCTBA.

CTBOpEHHSI HOBHX POOOYHX MiCIlb TPETHHHOTO Ta YeT-
BEPTUHHOTO CEKTOPiB EKOHOMIKM JO3BOJISITH 3aJIyYUTH
IIpH HEOOXITHOCTI TPYAOBI KaJIpy NEHTPY arjioMepartii.

VY Bumankax, Koiu Bxe c(hopMOBaHA OCHOBa MiKpopa-
HOHIB 0araTomoBepxoBOi 3a0yHOBH, XHUTIOBA (DYHKIIiS
MOYKE 3aJIMIIATUCS TIPIOPUTETHOIO Ta MOEIHYBATUCS 3 TO-
TENHHOIO Y €IMHOMY 00’ €Mi.

[TpocTopoBe pillleHHs, CEMaHTUKa TAaKOrO KOMILIEKCY
HE 3aJIeKUTh BiJl 0TOUYYI04OT 3a0yI0BH, 1[0 XapaKTepH3y-
€THCSI YaCTIllIe 32 BCE BiJICYTHICTIO Oy /1b-51KOT aBTEHTUYHO-
CTi B MOJIIOHUX TTOCEJICHHSIX.

KOHCTPYKTHB 3yMOBIIIOETHCS B CBOIO UEPIy TIJIbKH MO-
JKIIMBOCTSIMU OyiBENBbHOT 0a3u MicTa.

Taxuii KOMIDIEKC B TIEPITY Yepry 3aBIsKH CBOIH YHIBEp-
CaJIbHOCTI 3/1aTHUH NMPOTHUCTOSTH 30BHIIIHIM BIUIMBaM Ta
TIPOSIBIISITH CBOIO CTAJIICTB.

3BHUAIHO Taki 3aX0AW HE MO30aBIATH LEHTP HOTO 00-
JacHUX (QYHKIIH, aie JO3BOJIATh HAa MICISIX CTBOPHTHU
«Tpo30opi» odicu JepKaBHUX YCTaHOB — HOBI «SMart — oce-
pelKu» MICBKOTO YIPaBJIiHHS Ta JAaTH IOIITOBX JUIS PO3-
BUTKY CKJIaJTHOT «Smart» micucTeMu B CUCTEMI arjiomepa-
it [7].

VYes migcuctema «Opam» MOXKE MPAIfoBaTH 1O MIPHH-
LIUITY aTPaKTOPIiB — CTAINX CTPYKTYPHHUX €JIEMEHTIB I10 Bi-
JTHOILIEHHIO /10 BIJIHOCHO PO3Ps/KEHUX ypOaHi30BaHUX I10-
JIiB 30HU BIUIMBY. MOJKe — IO MIPUHIHUILY «aKyIyHKTYPH»,
KOJIY BIUIUB HA OJINH TaKUH CTPYKTYPHHUH €JIEMEHT BUKJIIH-
Ka€ TIO3UTHBHI 3MiHHU Y BCiH MiJCHCTEMI.



BucnoBok. Takum unnom cMT [Ticounn Mae HU3KY cre-
mudivyHEX TpoOseM Ta BUTIJHHX IIepeBar, MoB’S3aHUX 3
Horo posramryBaHHsM. [loceneHHsS Takoro THUIy CTarOTh
Oy(epHUMH TepUTOPISIMH, 1€ 3yCTPIUaIOThCs IHTEpPECH Be-
JIUKOTO MicTa Ta 00macti. [1i 30HM MOCTIHHO B3a€MOIIIOTH
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MiX c00010, TOMY Ba)XKJIMBO B3a€MO3B’sI3aHO PO3BHBATH X,
HE ME)XYBAaTH JXOPCTKUMHU TPAHULSIMH, a HABIAKU 00’ €l1-
HYBaTH CIIUIBHUMHU CTallIMU CHUCTEMaMH, CTPYKTYPHHUMH
eJIEMEHTaMH, B POJIi KOTPUX MOXXYTh BHCTyNartu Oarato-
(YHKI[IOHaJIbHI BUCOTHI KOMILIEKCH.
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Problems and Prospects of Formation Urban Settlements of Kharkivof the First Zone of the Influence on the Example of

Pesochyn Urban Settlement
1.V. Ladigina, E.V. Bizhko

Abstract: The article deals with the current state and prospects of development of suburban settlements of large cities of Ukraine. On
the example of Pisochyn urban village, Kharkiv district, actual problems are formulated and factors of competitive advantages of the
settlement related to its location are identified. For the further strategic development of this type of settlements, the concept of creating
permanent structural elements, in the form of multifunctional high-rise complexes, which are included in a single subsystem of a large

city and located in adjacent territories, is proposed.

Keywords: suburban areas, city buffer zone, multifunctional high-rise complex
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Abstract. It is time to look at your usual office objects. As of 2019, more and more investors, from all over the world, are attracting
their money into doing business in Ukraine, which means that the provision of domestic services must meet European standards. That
is why it is worth looking at existing office facilities and determining what they will look like in the future.

Keywords: office, coworking, workers, research, improvement.

Introduction. The office real estate market is picking up
a relatively new type of office space - coworkings. This
type of office objects has long been popular in the world,
but it has recently come to Ukraine. At this stage, offices
of this type are gaining popularity in Kiev and moving to
other areas, including the first city in line - Lviv.

A real estate company like WeWork, founded by Ad-
am Newman, has networked with several WeCompany
companies, WeGrow School in Chelsea, where children
can chat, study and relax, as well as WeL.ive (they work
in Washington and New York, he positioning itself as a
hostel where you can stay for a few nights or relocate for
a few months. Also in 2017, WeWork launched WeWork
Wellness Fitness Direction. partners and project ideas. the
company currently has more than 500 coworkings world-
wide - from the US to Japan.

Literature review. The key aspects of coworking,
which were considered through the analysis of the key
advantages and disadvantages of this phenomenon, wrote
in his article "Coworking: opportunities and obstacles"
[1], about the office of a healthy person and six ways to
arrange its boundaries, written in the electronic edition
Archspeech [2]. Also, coworking in the context of busi-
ness tourism development has been written by such au-
thors as Blagoy V.V., Blaga V.V., Tikhomirov A.A. [3].

The purpose of this work is to define a functional and
efficient office space for the integration of different busi-
ness areas. Determine at what stage of development such
office facilities are located in Ukraine.

Materials and methods. The basis of this research is a
systematic approach that allows offices to be considered
as necessary objects for the effective functioning of all
employees. The research is the result of the collection of
scientific information related to the bibliographic search
for scientific information, the study of regulatory docu-
ments, the review of professional and fiction.

New type office solutions are changing the industry.
The idea and business model of WeWork have revolution-
ized the world of office real estate. Large companies rent
jobs because they like the atmosphere and facilities of the
community, as well as the internal services and support
that remove concerns from residents. Coworkings are fast
growing and able to adapt to changes in the market. Pre-
viously, the network focused on freelancers, but now
corporations are the main WeWork customers. According
to Emergent Research, CB Insights reports that the entire
field of coworking is moving from freelance services to
working with small and medium-sized companies with up
to 100 employees.
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The main trends of the new type of offices are green
building and environmental friendliness. Certification
standards for sustainable and energy-efficient construc-
tion are being actively developed in the world. LEED and
BREEAM evaluate buildings on a variety of factors, in-
cluding environmental impacts. Eco-friendly construction
involves reducing environmental damage in the process of
erection and repair, saving electricity and water, improv-
ing the climate and improving the comfort of residents.
The first energy-efficient business center in Ukraine was
the ASTARTA Organic Business Center, Kiev. He has
been certified by the BREEAM real estate appraisal sys-
tem. Unfortunately, there are no own standards of green
building in Ukraine yet, but with the rapid development of
technologies and revaluation of values this may change.
Projects that do not own, but lease, real estate have indi-
cated that now offices are moving from office as physical
space to office as service and have created a new business
model - SPaaS (space as a service).

The success of various office real estate companies

will increasingly depend on their ability to generate user
experience.
Companies now and in the future need to analyze how
people who rent space interact with it, what factors are
missing, and what is hindering comfort and productivity
in the workflow. There are already such analytical plat-
forms. For example, Leesman takes into account employ-
ee feedback about the workplace and compares company
performance against other organizations in the database.

However, employers are increasingly abandoning
standard open-source offices where all employees work in
the same room. Now they prefer planning that has a lot of
focus on zoning and people sitting in small groups. There
are six options to choose from: color (ACDF Architecture
for Playster: contrasting colors, taken from the Playster
company logo, create additional visual delineation of
work areas); tunnel (Studio Octopi for 18 Feet & Rising:
the plywood tunnel, painted in black, separates the dining
area from the two meeting rooms); Space Encounters for
Joolz: space is delimited by three oblong greenhouses,
they have an additional function - they can act as meeting
rooms); flower boxes (Space Encounters for Synchroon:
desktops, dining area and meeting rooms separated by
meter-high partitions with plants); rubber curtains (Space
Encounters for Flowpolis: movable translucent curtains
made it possible to divide space without visually burden-
ing the interior); "Populated wall" (Threefold Architects
for Pocket Living: small workspaces are integrated into a
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"populated wall" that separates the main work area from

Previously, it was believed that employees in open-
type offices were more likely to contact. However, a
study by Harvard University found that these types of
offices interfere with communication, and in the open
space, colleagues engage in live communications at 70%
less often - instead, they prefer to correspond by mail or
in messengers. Also, such offices prevent you from con-
centrating. In 2014, Steelcase surveyed 10,000 people and
found that office workers lose about 86 minutes a day
because they are distracted by noise. This, in turn, does
not have the best effect on creativity - 65% of people in
the creative professions demand silence (according to a
WeTransfer 2018 survey) [2]. Many employers argue
against open-type offices, including Simon Caspersen, co-
founder of IKEA Space 10 Lab. In an interview with
Dezeen, he said why the company decided to abandon the
open plan: "It was stressful, you were constantly inter-
rupted, and you did not feel that you did your job as well
as possible." According to him, this also led to the fact
that people either worked from home most of the time or
stayed out of hours, because only then could they really
focus on their tasks.

Results and discussion. The result of the study is an
attempt to analyze at what stage office building in the
world is currently developing and to draw a parallel with
Ukrainian business real estate. With great social and pro-
ductive potential, it is possible that in Ukraine, such type
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Picture 1. Example of designing a coworking room
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of office objects as coworkings will begin to develop
rapidly, especially since this process has already begun in
Kyiv today.

Conclusions. Office facilities are no longer places to
work because society is moving toward collaboration. At
the moment, these are platforms for collaborations, net-
working, business creation, and industry-changing solu-
tions. One type contains an event area, office infrastruc-
ture, relaxation area. Now, Kiev is the most active city on
the map of the domestic market and it is not surprising,
because it always starts with the capital. Investors and
developers are growing in interest in this area and the
number of business deals is increasing. If you look at the
statistics, the largest part, over 40%, is occupied by the IT
sector, in second place - the production one. As of 2019,
demand exceeds supply - there are not enough quality
solutions in the market.

To solve this situation, it is necessary to create spaces
where companies will have access to cooperation, devel-
opment opportunities and services: obtaining FOP, hiring,
purchasing various office equipment, logistics and legal
support. For example, as CEO and founder of the Creative
States network Ilya Konigstein said, "Our idea is to create
a network of large-scale office solutions for the creative
class, to which we include IT companies, lawyers, adver-
tisers, venture capital funds, young agricultural compa-
nies, and mature cooperation.”
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AHoTauisi. B ekciepiMeHTI BCTaHOBJICHO, II0 3aCTOCYBaHHS KOPETryro4oi Teparmii eHTepocopOeHToM «CHIIIKC)» 32 YMOB MO€IHAHOT
inTokcukanii Kagmiro xiopunom ta Hatpito HITpUTOM NPU3BOIAMTE 10 3MEHIIEHH Hakonu4eHHs Kanmiro y KicTkax Imenern, cnocTe-
piraetbes TeHaeHLiss o HopMmamizamii piBHsS Kampuito, Kynpymy Tta LlueKy. Y TKaHMHaX NHapOAOHTY IOKAa3HUKU KaJIbIlii-
¢dochopHOro oOMiHy Ta MeTabOJI3My KOJIareHy HaOImKaauch 10 HOpMHU. BUSBIEHO JOCTOBIpHI 3MiHH y CIIHHI MAIliEHTIB TeHepati-
30BaHUM HAapOJOHTHTOM, SIKi IIPOJKUBAIOTH B €KOJIOTIYHO HECTIPUATIMBOMY perioHi. [IpoBeneHo mopiBHIBEHUN aHai3 eeKTHBHOCTI
3aCTOCYBaHHS 3araJbHONPHUIHATOrO Ta 3alPOIIOHOBAHOTO METO/IIB JTiKyBaHHSI.

Knruosi cnosa:. Kaomiio xnopuo, Hampiio nimpum, Kicmku wenen, napoOoHm, CIuHd.

IHocranoBka npoO/ieMH i aHAJII3 OCTAHHIX 10C/TIIKEeHb.
3a ocTaHHI pOKH 30iJTBIIUBCS HETaTUBHHUNA BIUIUB TOBKLI-
751 HAa OpTaHi3M JIIOJMHY, Ha IO BKA3yIOTh JOCITIHKEHHS
HaykoBUiB [1,7]. BBaxaerncs, mo 85% 3axBoproBaHb, sKi
BUHMKAIOTh, CIPUYMHEHI CaMe BIUIMBOM EKOJOTIYHUX
¢akTopiB i MaroTh ocobnuBocTI mepediry. Cepen croma-
TOJIOTIYHHUX 3aXBOPIOBaHb B 0Ci0, IO NPOXUBAIOTH HA
TEPUTOPIAX 3 HECIIPUATIUBUMHU EKOJOTTYHUMH (haKTopa-
MH BIIMIYa€ThCS BHCOKA IIONIMPEHICTh MOIIKOKCHb
tTkauuH mapomonTa [9,10]. HaaxomkeHHs B opraHiam
MIZBUIICHOTO PIBHS COJICH BaXKKUX METAJliB CIIPUYUHSE
cnovaTky (YHKIIOHaJbHI MOPYIIEHHS, SKI 3roJoM 3a
YMOB TMOCTiHfHOT X ITii MOXYTh NPU3BOJUTH IO 3aXBOPIO-
Baub [2,3,5,8]. YncienHi HOCIiIKEHHsST CTOMATOIOTIYHO-
IO CTaTycy HaceJeHHs, sIKe NMPOXKUBAa€ B 30HI il coieil
Ba)XKHMX METaJliB, BKa3ylOTh Ha T€, 10 B OPraHax pOTOBOI
MIOPOXKHUHN TIOPYLIYETHCSl MiHepaii3alis TBEpANX TKa-
HUH, TIOCUITIOIOTECS 3anajibHi mporecu [6,10].

OKpiM TOKCHYHOTO BIUIMBY COJIEH Ba)KKUX METaliB,
BCTAaHOBJICHO 3B'A30K MIX IiJIBUILICHUM PiBHEM HITPaTIB y
MUTHII BOJI Ta BUCOKOIO TOIIUPEHICTIO 1 CTYNEHEM TSIK-
KOCTi 3aXBOPIOBaHb MapoOJOHTa B 0Ci0, SIKi MEUIKAIOTh Y
eKoJIoTiuHO 3a0pynHeHux perionax[4,11,12].

VY 3B’S3Ky 3 UM, aKTyaJbHUM € TPOBEJCHHS JOCIHi-
IDKEHHS, K€ JO3BOJIMTh BCTAHOBUTH 010XIMIYHI MEXaHi3-
MH PO3BHUTKY IMOpYILIEHb B TKaHWHAX IApPOJOHTa BHACIHI-
JIOK Ha/IXO/DKEHHS HAJUIMIIKY COJel Ba)KKHX METajiB Ta
HITPUTIB B OpraHi3M i po3poOUTH MeTOH MPOQiTaKTHKH
Ta KOPEKLil NOpyleHb. BayXIMBUM € 3acTOCYBaHHS mpe-
mapaTtiB, AKi 3MOXYTb MOAH(DIKYBaTH Iif0 Ta 3MEHIIUTH
HETaTUBHUH BIUIMB TIPIOPUTETHUX 3a0pyNHIOBAYiB Ha
OpraHi3M JIFOJIMHH 3 MOJAIBIINUM 1X BUKOPUCTAHHIM IS
npoiakTUKH 1 JiKyBaHHS HACHIJIKIB HETATUBHOTO BILIH-
BY €KOJIOTIYHO HECTIPUATINBUX YNHHUKIB.

Merto1o po6oTu Oyyio TOCHTiKEHHs ePEeKTUBHOCTI 3a-
IIPOTIOHOBAHOTO JIIKYBAaHHS 3a JMHAMIKOIO 3MIiH pIBHS
OCTEOTPOITHHX EJIEMEHTIB y KICTKax IIeJell, MOKa3HUKIB
Kanpliii — QocdopHOro oOMiHy B TKaHHHAX MapoJOHTA
€KCIIEPUMEHTAIbHUX TBAapHUH Ta CIIMHI MALlIEHTIB 3 HasB-
HHUM T€HEepaJli30BaHUM I1apOIOHTUTOM.
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Martepiaan Ta meToau aociaimkenns. O0'ekToM moc-
mimpkeHHs Oyma 41 excnepuMeHTansHa TBapuHa (0Ll
OesmopoxaHi mIypi-cammi Macoro 180-200 1). TBapun
YTPUMYBaJIH Ha CTaHAAPTHOMY XapuOBOMY pallioHi BiBa-
pito. Po3paxyHOK HEoOXimHOI IJii BBEINCHHSA KiNBKOCTI
PCUOBHH-TOKCHKAHTIB OyJIO NMPOBEICHO BHXOASYM 3 Ja-
HUX TPO MapaMeTpu TOKCHYHOCTI XJOPHAY KaaMito, 3
PO3paxyHKy Ha YUCTHI MeTall, Ta HITPUTY HATpilo 3 po3-
paxyHky Ha HiTput-ionu (.M. Tpaxrten6epr, 1991; I'.I.
Cugnopenko i cmiBaB., 1999; B.M. Illtabcekuii Ta iH.,
1990). 3ab6ip marepiany (KiCTKOBa TKaHHWHA IIEJCH, TKa-
HHHH TapOJIOHTA) TMPOBOAMBCS ITCHS JAEKAIlTaIfi I
nerkuM epipHUM Hapko3oM Ha 14- ta 28-y moOu micis
3aBepIICHHs BBEJCHHS TOKCHKAHTIB. [lekariTamito mpo-
BOJWJIM 3TiHO TIpaBMJI CBPOIEHCHKOI KOHBEHII Ipo
TyYMaHHE CTaBJeHHA a0 jaboparopHux tBapuH (Ctpac-
Oypr, 1986). TBapun Oyno MOAIICHO HA HACTYITHI SKCIIe-
PUMEHTANBHI IpyIu:

1 rpyna - 10 KOHTpONbHUX (IHTAKTHHX) TBAPHH, SKi
orpumyBaii iziosoriunuii pozunH (0,9% po3unH xJo-
puny Hatpito) ynponosx 10-TH AHIB;

2 rpyna — 17 TBapuH, IHTOKCHKAILisl IKMX ITPOBOJMIACH
Kaamito xjopumom ( 1,2 Mr/kr macu Tina TBapuHH) i
Hatpito HiTpuTOM (2,1 MI/KT Macu Tijla TBapuHH) B J03i
1/10 LD50 ympomosx 10-1u 1HiB;

3 rpyna — 14 TBapuH, SKUM IIiCJISl 3aBEPIICHHS IOE-
HaHOI iHTOKcHKanii Kammiro xmmopunom Ta Harpiro HiTpH-
TOM MpOBEZIEHa BHYTPIIIHBOILTYHKOBA KOpETryloda Tepa-
mist eHTepocopOeHTOM «CHITIKCY» YIIPOAOBXK 7 ITHIB.

PospaxyHok no3yBaHHs npenapaty «CHITIKC» sl BBe-
JICHHSI MIAJIOCHIIHAM LIypaM MPOBOJMIM 3 ypaxyBaHHSIM
pexomenpamiii FO. P. PubonosneBa, sikuii mpu BUKOPHC-
TaHHI JIIKAPCHKUX 3aC00IB B €KCIIEPHMEHTI Ha TBapHHAaX
peKOMeH/Iy€e BpaxOBYBAaTH KOHCTAHTY Oi0JIOTIYHOI aKTHB-
Hocti. Dopmyna po3paxyHKy MHO3YyBaHHS JIKapCHKOTO
3aco0y JUIs Irypa:

J03a U1 1ypa = I X jgo3a s grogunu / R,

e ' — xoeilieHT BHIOBOI BHTPHBAJOCTI I IIypa
(3,62),

R — xoedimieHT BUIOBOI BUTPHUBATIOCTI JUIS JIFOIUHH
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(0,57).

B excrnepumeHTi 3a yMOB BIUIMBY KCEHOOIOTHKIB BH-
3HAYaJIM BMICT KaJIbllil0, aKTUBHICTH JIyxHOI (ocdarasu,
KOHILIEHTpaLilo HeopraHiuHoro ¢ochopy, piBeHb T'iIpOK-
cunpodiny. JlaHi TOCTIIKCHHS MPOBEICHO B TOMOTCHATI
TKaHWH TAPOJOHTAa EKCIEPUMEHTANbHUX TBapuH YHidi-
KOBaHMMH METOJaMH 3a IOMOMOTOI0 HAaOOpPiB PEaKTHBIB
¢ipmu *’Simko LTD * ta ” ®imicit- miarHocThka .

BusHaueHHs BMICTy Makpo- Ta MiKpOEJIEMEHTIB B Kic-
TKOBIH TKaHWHI LIEJIETT TIPOBOIVITA aTOMHO-
abcopOrmiiftHnM MeTonoM Ha criektpodortomerpi C - 115
K.

IIpoBeneHO KiIiHIYHE OOCTEXKECHHS Ta TaOOpaTOPHE II0-
ciipkeHHs 62 manieHTtiB BikoM 20-55 poKiB i3 3aXBOpIO-
BaHHSMH TKaHUH NApOJOHTA, SKi MPOXXKUBAIOTh y PI3HUX
exoyioriyHux perionax Ilpukapnarrts. basylounce Ha
JIOCIIZPKEHHS] BUCHHX, IPOBEACHUX B paMKaxX BUKOHAHHS
KOMIIIEKCHOI pOOOTH, BCTAHOBIICHO YMOBHO 3a0pyaHEHY
3ony (¥Y33) Ta ymoBHO umcty 30ny (YU3) [7,9].

Jus BcraHoBieHHs piarHO3y [Tl BHKOpHCTOBYBAIH
knacudikamiro M.®.laanneBcekoro(1994p.). Kommekc-
He mikyBaHH: ['TI II crynens Oyino mpoBeneHo 32 marieH-
Tam, ski npoxuBaroTh B Y33 (15 nauienti) Ta YU3 ( 17
Mali€HTIB). 3aJIe)KHO BiJ MPOBEICHOIO JIIKYBaHHS Tarlie-
HTIB 000X perioHiB 0yJ0 po3aiieHo Ha aBi rpymu. | rpymna
— 17 xBopux 3 I'TT II crynens, niKyBaHHS SKHX HPOBOJIH-
JI0Ch 3aralbHOMpUHATEM MetomoM (N=8 —Y33, n=9 —
YUu3); Il rpyna — 15 xBopux 3 I'TI II crynens, skum Jiky-
BaHHS MPOBOIMIOCH 3alPOIOHOBaHMM MeToxoM (N=7 —
V33, n=8 -YU3).

3aranmeHONpHUIHATE cTaHmapTHe nikyBaHHsA (I Tpyma
TaIli€HTiB) BKIOYano Merparin-ZlenTa (2 pasu Ha mo0y
HAaHOCUTH Ha CIHM30BY OOOJIOHKY POTOBOI IOPOXXHUHU
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ynponosx 14 nuis); Xerminop (monockaru 3 pa3u Ha 100y
POTOBY MOPOXHHUHY ynponoBx 14 nuis); Bitpym Octeo-
Mar-tio 1 tabnerui 2 pa3u Ha 100y YIPOIOBK 3 THKHIB;
3arajbpHO-CaHalliHHI 3aX0/H.

3anpononoBane JikyBanHs (Il rpyma marieHTiB)
BKIIFOYQJI0O KOMITIEKC, B CKJIaJi SKOTO AJISI TTOKpAICHHS
CTaHy KICTKOBOI TKaHMHM Ta 3alo0iraHHIO mporecam ii
pe3opbuii mpu3Havanmu Tabietkn «Kambremin-AgBaHC»
mo 1 tabnetmi mix 9ac inu 2 pasu Ha 100y yrnpomoBx 1-2
Mmicsi, a 3rogom TadieTkn «Kanpneminy - mo 1 Tadierii
2 pa3m Ha 00y ympomaoBXK 2-5 MicAIiB. 3 METOIO BHBe-
JICHHSI €K30- Ta C€HJIOTOKCHHIB TMalli€HTaM I[pH3HAYaIn
eHTepocopOeHT «CHIliKCy y BUIIIAI OJHOPIAHOI CyCHeH-
311 mo 80 mu 3 pa3u Ha 100y ympomoexk 14 nHiB (m000Ba
Jo3a 12r). JIng nonockaHHS POTOBOI MOPOKHUHU BHKO-
puctoByBanu 0,1% -uit pozunn CToMaTuauHy y HEpo3Be-
JICHOMY BUTJIsII, Yy KitbkocTi 15 mit (1 cTonoBa noxka) 2-
3 pasu Ha mo0y ympomorxk 14 nmiB. MicieBy Tepamiio
3IHCHIOBAIH 32 TOTIOMOTOI0 «XOJIical-TeNi0» (BTUPAJIH B
sicHa 2 pa3u Ha 100y ynpoaoBxk 14 nHiB).

[MamienTam mpoBeneHO 0i0OXiMiYHE OCIHIIKEHHS CIH-
HHU 3 BH3HAYCHHSAM BMICTY KaJbllil0, aKTUBHOCTI JIy>KHOT
¢docdarasu, KoHIEHTpalii HeopraHiyHoro ¢ocdopy,
PIBHA TiAPOKCHUIIPONIHY YHI(IKOBaHHMH METOJaMHU 3a
nomoMororo Habopis peaktuis dipmu >Simko LTD *’ta
” diniciT- niarHocTrka .

CratucTuuHy 00pOOKYy OJepKaHUX JTaHUX IPOBOIMIN
3 BHKOpUCTaHHAM mporpamu “Statistica ”. PesyabraTn
aocaikeHHs. BUBUEHHS piBHS OCTEOTPOITHHUX €IEMEHTIB
Yy KICTKax IIeJienl eKCIEPUMEHTAIbHUX TBAPHUH 32 yYMOB
Kopekii eaTepocopoerToM ~CHITIKC” TO3BOJIMIO BCTAHO-
BUTH Pi3Hi 3a TTHOUHOIO 1 HAITPSIMKOM 3Minu (Tad. 1).

Ta6uauus 1. Brumms enrepocop6enty "Cuitike" Ha piBeHb MakpoO- Ta MIKPOGJIEMEHTIB Y KiCTKax Iiesnen TBapuH ypaxeHux CdClz

ta NaNO2z (M+m).
I'pynu TBapuH
. N CdCl2Ta NaNO2 +
Jisggirzlsaﬁnn - CdCl2ta NaNO2 "Comixe”
14-a noba 28-a nob6a 14-a noba 28-a 06a
Kanp1iit, mr/r 30mu 22,17+0,51 19,78+0,19* 18,69+0,18* 20,93+0,31# 19,33+£0,22* x
Kynpywm, MKr/t 30111 17,45+0,38 13,91+0,39* 16,94+0,25 16,10+0,30*# 17,02+0,23
Iuuk, MKr/r 30511 462,70+3,66 258,13+7,66* 406,33+6,54* 374,57+9,32%*# 431,57+4,59* x
Kajmii, Mxr/r 301mu 2,10+0,07 9,19+0,13* 18,44+0,49* 3,97+0,08*# 7,56+0,20* x
Marsiii, mr/r 3011 38,99+0,73 30,91+0,46* 42,40+1,11%* 37,63+0,48# 43,20+0,73 *

IMpumitku: 1.* - ctaTHCTHYHO JOCTOBipHA BigMiHHICTB (p<0,05) BiTHOCHO rpyny iHTaKTHHUX.
# - cTaTUCTHYHO HOCTOBipHA BiaMiHHICTB (p<0,05) BimHOCHO BignoBinHoi rpymnu 14-a noba
X - CTATUCTHYHO JOCTOBipHA BiaMiHHICTh (p<0,05) BigHOCHO BigmoBigHoi rpymnu 28-a noba.

PesysnbraTy JOCIHIKEHHS! PIBHS Makpo- Ta Mikpoee-
MEHTIB Yy KICTKax MIeJIell eKCIIEPUMEHTaIbHUX TBapHH 32
YMOB Kopekmii eHtopocopOeHToM ~CHIliKc” TOKa3aly,
o KoHIeHTpalis Kampiiro B miif TpyIii TBapyHH MOBLIEHO
3poctana: Ha 14 100y - Ha 6%, B OpPIBHSHHI 3 TBapHUHA-
MH, SKi HE OTpUMYBAJIH IIpenapaTry Ta IpoaOBKyBaya
TTi/IBUIILYBATHCS 10 KiHIISI EKCIIEPUMEHTY, ajle He Jocsra-
Jla TIOKa3HUKIB 1HTAaKTHUX TBapuH. Bmict Kympymy mig
BIUIMBOM Teparii eHTepOCOPOSHTOM 3pOCTaB Maibke Ha
16% na 14 no0Oy, a B mi3HbOMY Iepiofi nepedyBaB y Me-
xKax Omm3pkux n0 HopMmH. [ocmimkenns piBaa L{nHKY
BKa3ye Ha Te, 110 IIiJ] BILIABOM €HTEPOCOPOEHTY Bin0yBa-
€ThCSl CYTTEBE MiABUIICHHS HOTO PiBHS B KiCTKaX IIeJer:
Ha 45% Ha 14 100y Ta Ha 6% Ha 28 m00y BiTHOCHO ITOKa-
3HUKIB TBapuH, 5IKi He oJep)KyBaiM mnpemnapary. OJHak,
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piBeHb LIMHKY 71O KiHIIS €KCIIEPUMEHTY 3ajuniaBcs Ha 7%
HIDKYUM TI0 BiJTHOIICHHIO 10 IHTaKTHUX TBapHH. BosaHo-
yac Ha Tii 3actocyBaHHA "Critikc" BMIiCT BaXXKOTO MeTa-
ny-Kagmiro B KiCTKax Imeien 3HHMXKYBaBCsS NPOTITOM
BCBOTO TIepiony croctepexxeHHs: Ha 57% Tta 59 % nHa 14
no0y Ta 28 moOy BimmoBimHO. CTOCOBHO JOCIIIKCHHS
BMicTy MarHiio 3a yMOB 3aCTOCYBaHHs BHIIE BKa3aHOT'O
npemnapaTty, TO HaMd BiJMI4€HO 3pOCTaHHS HOTro piBHS
maibxe Ha 22% Ha 14 1oy Ta HAOMMKEHHS IO MMOKA3HU-
KiB KOHTPOJILHOI TPYIH. TEHIEHIIis 10 MiABUIICHHS PiBHA
IIOTO MaKpOEJIEMEHTY 30epiranacs A0 KiHIl eKCIepruMe-
HTY 1 HepeBHUIlyBaja MOKa3HUKH 3I0POBUX TBAPHH IPaK-
tiaHO Ha 11%.

OpnepxaHi JlaHi BKa3ylOTh Ha Te, 10 BUKOPHCTaHHS
eHrepocopOeHTy «CHIIIKC» CIIpHsE YaCTKOBOMY 3HIDKEH-
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HIO KOHIIeHTpalii Kaamiro B KiCTKOBIH TKaHWHI IHENeN 3
OJITHOYACHOIO TCHIEHIIIEI0 10 HOpMaJti3auii eceHIialbHIX
MaKpo- Ta MIKPOEJIEMEHTIB, sIKi MalOTh BaXXJIMBE 3HAUCH-
HS B peryJuinii oOMiHHuX mpouecis. HaiiOinbi Bupaxena
s TeHAeHILis crocoBHO Kynpymy, sikuii mepeOyBaB y
Me’Kax ITOKa3HHKIB iIHTAaKTHUX TBAPHH.

OTpuMaHi pe3yIbTaTH MOXYTh OyTH 3yMOBIEHI THM,
mo eHTepocopOeHT «Cummike", skuid MuIIXoM abcopOrrii
3B’SI3y€ Ta BUBOAMTH 3 OPTraHi3My TOKCHHU €K30TCHHOTO
Ta CSHIOTCHHOTO ITOXOMKCHHS, 3HAYHO 3HWKYE DIBEHb
KanMiro, o B CBOIO Yepry Ma€ MO3MTHBHUN BIUIUB Ha
PIBEHb KHUTTEBOBAXJIMBHUX MaKpO- 1 MIKpOGIEMEHTIB Ta
MeTaboJIiuHI MPOLECH Yy TKaHWHAX POTOBOI MMOPOKHUHU.
Ockinbkn Kanemiil, Marniéi, Kynpym Ta nuHK MaroTth
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OCTEOTPONHY {0, BIUIMBAIOTh Ha aKTHBALIIO IPOLECIB
MiHepaiizanii Ta pemiHepaiizauii, pOpMyBaHHS TiIPOK-
CHaNaTuTIB, CHHTE3 KOJIareHy, € aKTHBaTOpaMu Ta Kodaxk-
TOpaMH (pepMEHTIB, 10 OepyTh y4acTh B Kajblill — ¢oc-
(¢bopHOMY OOMIiHI B KICTKOBi TKaHWHi, TO TPEACTABIISE
iHTepec BHWBUYCHHS ITOKA3HUKIB KaJblid — ¢ochopHOTro
0oOMiHy B TKaHMHAaX IMapoJOHTa 3a YMOB 3aCTOCYBAaHHS
"Cuiikcy".

[TpoBeneHi HaMH TOCIIKEHHS 1O3BOJIMIN BCTAHOBUTH
(Tabm. 2), m0 y TOMOTeHaTi TKaHWH IapOIOHTY TBapwHH,
SIKi oTpuMyBas eHTepocopbeHT BMicT Kampmito Ha 14-Ty
100y migBuityBases B 1,8 pasu, Ha 28-y 100y - B 1,7 pasu
BIJTHOCHO TPYII IIOPIBHSHHS, aJie 3aJIUIIAaBCs HIKIUM, HIXK
B IHTAKTHHUX TBapHH.

Tab6uuus 2. bioxiMiyHi MOKa3HUKU TKaHUH HapOJOHTY €KCIICPUMEHTAIBHUX TBAPUH 32 YMOB 3aCTOCYBAaHHS CHTEPOCOPOCHTY
"Cutike" nipu noeaanomy Brumsi CdCl2 ta NaNO2 (M+m).

['pynu TBapun
. ) . CdClzra NaNO; CdClzta NaNOz +
JocnmxyBaHuii MOKa3HUK InraxTHi Cuiike
14-a noba 28-a oba 14-a noba 28-a noba
Kanp1ii, MMOIIB/T 3.36+0,04 1,43+0,07* 0,89+0,05* 2,54+0,06%# 1,51+0,07* x
AxrtusHicTs JI®, amMonb/(cXa) | 7292,40+219,41 | 14515,50+712,57* | 34332,80+ 2300,41* | 9151,37+445,19*# |18838,9+350,27* X

Dochop HeopraHiYHUA, MMOJIB/JT 2,74+0,02 4,17+0,19* 7,48+0,36* 3,43+0,07*# 6,57+0,08* x
T'igpokcunpostiH, MMOJIB/JI 0,07+0,002 2,06+0,10* 0,52+0,03* 1,01+0,06*# 0,36+0,04* X

[pumitku: 1.* - craTucTHYHO TOCTOBipHA BiAMiHHICTS (p<0,05) BiTHOCHO IpYITH IHTAKTHHUX.
# - ctatucTi4aHO MOCTOBipHA BimMminHicTh (p<0,05) BigHOCHO BimmoBigHoi rpymu 14-a 106a. X - CTATHCTHYHO JOCTOBIPHA BiIMiH-

Hicts (p<0,05) BigHOCHO BigmoBigHoi rpymnu 28-a moba.

CTOCOBHO aKTHUBHOCTI JIy)HOI (ocarazu, TO BapTo
BIIMITHTH MO MpPHU 3acTOCyBaHHI mpemapary ~Cuiikc”
aKTHBHICTb I[bOTO (pepMEHTY 3HM)KYBaJach B MOPIBHSIHHI
3 TBapHHaMH, II0 HE OTPUMYBAJIM mpemapaTry Ha l4-ty
no0y B1,6 pasu, a Ha 28-my moby — B 1,8 pasu, mpote
3aJIMIIANAcs 3HAYHO BUILOIO 32 ITOKa3HWKH KOHTPOJIBHOT
rpyma. CyTTeBi 3MiHM aKTUBHOCTI JyxHOI (ocdarazn
MIPEACTABISIIOTH IHTEPEC 100 BUBYCHHS PiBHS HEOPTaHi-
yHOTO (pocopy. 3acTocyBaHHSI EHTEPOCOPOCHTY MPU3BO-
JIAJIO IO 3HWKEHHS IbOTO MOKa3HUKa B TKaHWHAX Iapo-
nmonta Ha 14-ty nody Ha 18,5% Ta Ha 11,8 % Ha 28-my
100y. BIposioBx BChOro eKCrepuMeHTy piBeHb (ocdaris
3aJIMIIABCS BUIUM IOPIBHSIHO 3 IHTAKTHUMH TBapHHAMH.
3 MeToI0 OL[IHKM 0OMiHYy KoJlareHy B TKaHMHAaX MapoJIOH-
Ta BOKIMBUM € BU3HAYCHHS TiAPOKCHIIPONIHY SIK MapKe-
pHOT amiHokucnoTu. OTpuMaHi JlaHi BKa3ylOTh Ha 3MEH-

LIEHHsS. IHTCHCHBHOCTI KaTa0OJi3My KOJareHy, OCKLIbKU
KOHIICHTpAIlisA TiIPOKCHUIPOJIHY HAa T 3aCTOCYBaHHS
"Cuiikcy" 3HIKyBanach B 2 pasu Ha 14-ty noOy ta B 1,4
pasu Ha 28 1mo0y BIMHOCHO MOKA3HHKIB TBapWH, SKi HE
oTpumyBalin copbeHTy. OpaHak, e TMoka3HUK OyB BHU-
MM 3a MOKa3HUKH 3[J0POBHX TBApHUH.

AHaii3 pe3yibTaTiB eKCIIEPUMEHTAIBHOTO JTOCHTIHKEH-
HS JIa€ TiJICTaBU BBAXKATH, 1110 3aIIPOTIOHOBAHUH Mpenapar
Ma€ BaXJIMBE 3HAYEHHS JUIsI 3MEHIIEHHS TOKCHYHOTO
BBy KanMmito Ta HITPHUTIB SK Ha MiHEpalbHUH MaT-
PHKC, TaKk i MeTaboJIIYHI MpoLeCH B OpraHax i TKaHHHaX
pOTOBOI TOPOXHUHK, 1le 1 MOCITYXUIO MiJCTABOIO IS
3alpOIIOHOBAHOTO METOJIy JIIKYBaHHS MAI[iEHTIB 3 TeHe-
pasi3oBaHMM TMapOJIOHTHTOM, IO TPOXKHUBAIOTh HA TEPH-
TOPISIX 3 TEXHOI€HHUM HABaHTA)XXEHHSIM, 30KpeMa CIIOJTy-
kamu Kanmiro Ta HiTpaTamu.

Ta6auns 3. [{unamika 3MiH 610XiMIYHUX TIOKA3HHUKIB y CIIMHI MAIlIEHTIB 3 TeHEPaJli30BaHIM MapOJOHTHUTOM ITiJ] BIUTUBOM JIKY-
Bauns (M+m).
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['pymu marieHTiB
JocmimKyBaHuid Exonoriunnit /10 TIKYBAMHA TCNA JIKY BAHHA
. . . II cTyniHp DapoJOHTUTY
TOKa3HUK perion 3mopoBi II ctyninb napo- = v
3araJbHONPHI- 3aIpONOHOBAHHUN Me-
JOHTUTY .
HSTHI METOJ TOJ
Katbiiii MMoss/ 1 y33 1,68+0,06 1,05+0,02* 1,2740,03*v 1,54+0,02*xv
B yu3 1,63+0,06 1+0,02* 1,17+0,03*v 1,5440,02xv
AxrusHicTb JID, V33 277,07+£9,21 595,8+3,51* 483,75+5,26*v 457+6,96*xv
HMOJIB/(CX 1) yu3 251,27+£12,98 585,7+3,92* 475,89+6,51*v 453,6246,26*xv
®dopcop HeopraHi- ¥33 5,97+0,03 7,06+0,03* 6,68+0,06*v 6,6:0,01*v
YHAI MMOJIB/JI yu3 5,97+0,05 7,02+0,03* 6,54+0,06*v 6,54+0,05*v
Tiapokcunponin ¥33 4,5540,23 24,94+0,32* 11,1840,21*v 10,93+0,34*v
MMOJIB/JI yu3 4,2540,27 24,2+0,34* 10,4540,26*v 10,2940,26*v

[TpumiTku: 1.* - craTHcTHYHO AOCTOBipHA BiAMiHHICTB (p<0,05) BiJHOCHO IpYITH iIHTAaKTHUX.
X-CTaTHCTUYHO JIOCTOBipHA BiAMiHHICTB (p<0,05) MiX 3aralbHONPHUHHATHM Ta 3aIPOTIOHOBAHUM METOJIOM.
V- CTaTUCTUYHO JOCTOBipHA BiAMiHHICTB (p<0,05) mix rpynoro Il cryminp renepanizoBaHOro MapoJOHTUTY

Pesynbrati mpoBeneHHX OiOXIMIYHHX —JOCHIKEHB
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cimHU (Tal. 3) 3acBiUyIOTh, Y XBOPHX Ha I'eHEpalli3oBa-




HUI MAapOJOHTUT Ha (OHI 3HIKCHHS piBHA Kanbmiro Bif-
3Havajocs poctoBipHe (p<0,05) miABUILECHHS aKTUBHOCTI
myxHOi (ocdarazu, koHUEeHTpail Gocdopy HeopraHiy-
HOTO, PiBHS T'iJIPOKCHIPOJIiHY. BusiBneni 3minn GioxiMiu-
HHUX TIOKa3HHMKIB YITKO 3aJIeKaTh BiJl CTYNEHS Ba)KKOCTI
TCHEPAJIi30BAHOTO MAPOJOHTHTY Ta HAMOILIBII BHUpa)KeHi
mpu I cryneni ['T] y mamienTis, mo MpoXUBalOTh B €KO-
JIOTIYHO HECTPHUATIMBOMY pETiOHi. 3BakafodW Ha IIe,
HaMH PO3POOJICHO IIKyBaJIbHO- TPOQITAKTHIHUH KOM-
IUTEKC I KOPEKIIii BUSBIICHUX MTOPYIICHb. Y TAI€HTIB 3
II crynenem I'Tl B mporeci TiKyBaHHS BiI3HA4ajocs 3Ha-
YHE TOKPANICHHS METa0OJMIYHUX TMOKA3HUKIB, OUIBII BU-
pakeHe B Tpyi, sKa OTpUMYBajia 3allpONIOHOBAHUN HaAMHU
JKyBalbHUH KOMIUIEKC. 30Kpema, piBeHb KaibpLio B
ciuHi xBopux 3 1 crynenem I'Tl no mikyBaHHS 3HM3MBCS
Ha 37,5% Ta 38,6% , sixi mpoxwuBatoth B Y33 i YU3 Big-
MOBITHO Y MOPIBHSHHI 31 310poBUMH mariieHtamu. [licus
JKYBaHHS 3araJIbHONPUHHATAM METOAOM BCTaHOBIICHO
3poctanHA piBHA Kaneiiro B mamienTis ¥33 Ha 21% Ta Ha
17,5% y mamientis YU3. 3acTocyBaHHs 3alpOIOHOBAHO-
ro migxoxy mo uikyBaHHa mamieHtiB 3 [Tl II crymens
IOKa3ano eQEeKTUBHICTh TAKOTO JIKyBaHHSA, IO MiATBEp-
JOKY€ThCS TEHICHIIEI0 MO HopMamizauil piBHs Kamnbmito
ta ®ochopy: B Y33 3HIKeHHs KOHIeHTpauii Kanbiito Ha
46,6%, B YU3 — Ha 54% BITHOCHO MOKA3HHUKIB JI0 JIKY-
BaHH.

AKTHBHICTb NyHO1 pocaTa3u B cimHI XBOPHUX Ha Te-
HepasizoBanuii napogontut 11 crynens Y33 miguiumna-
csa B 2,1 pa3m, Toni sk y mamieHTiB YU3 B 2,3 pa3u mo
BiTHOMICHHIO [0 TMAII€HTIB i3 3AOPOBHUM MapOJOHTOM.
Pesynpratu nikyBaHHA MAali€HTIB 3aCBIAYYIOTH, IO IIiJ
BIUIMBOM 3arajJbHONPHUHHATOrO JIKYBaHHS BiJOyBa€THCS
3HIKEHHS akTUBHOCTI JI® Ha 18,8% He3anexHO Bif peri-
OHy oOCTexeHHs. B pe3ynbTaTi JTiKyBaHHS 3allpOIIOHOBA-
HUM METOAOM B mamieHTiB Y33 akruBHicTh JIP 3HH3U-
nach Ha 23,3%, B YU3 — Ha 22,5% MOpIiBHAHO 3 MOKa3HU-
KaMU JI0 JIIKYBaHHS Ta 3ajuinanacs Bumiow B 1,6 ta 1,8
pa3u BiINOBIIHO, IO BIIHOIICHHIO /0 MAIIEHTIB 3 340PO-
BUM napooHToM. IlinBuienHs aktuBHOCTI JID, Ha Hamny
JIyMKY, MOXXHa TOSICHUTH KOMIEHCATOPHUMH DPEaKIisIMU
OpraHi3My XBOPOTO, IO 3YMOBJIEHO IPOTPECYIOUNM
YIIKO/DKEHHSM TKaHHH Iapo/IOHTa.

Piens rigpoxcumnponiny y mamientiB 3 [Tl II crymens
migunryBaBcs B Y33 y 5,5 pasiB Ta y 5,7 pazis B YU3
MOPIBHSAHO 3 BiJNOBITHAMH TMOKAa3HHKAMHU TMAIIEHTIB i3
3I0OPOBHM TAPOIOHTOM. B pe3ynbraTi JiKyBaHHS 3arajb-
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HOIIPUHHATHM METOJOM BMICT TiIDOKCHIIPOJIIHY B CIIMHI
JIOCTOBIpHO 3HIXKYyBaBcs: B Y33y 2,2 pasu, B YU3 -y 2,3
pasu MpOTH IOKa3HMKIB JIO JIIKyBaHHA. B ciuHiI mamieH-
TiB, SIKI JIIKyBaJIMCSl 3allPOIIOHOBAHUM METOIOM, PiBEHb
T1IPOKCHUIIPOJIIHY B TOPIBHSHHI 3 MOKa3HUKaMU JI0 JIKY-
BaHHS, 3HIKYBaBCs y 2,3 pasu Ta 'y 2,35 pasu B Y33 1a B
YU3 BigmoBigao. OmHAK BMICT TiIpOKCHUIIPOIIHY HeE3aje-
JKHO BiJl peTiOHY Ta METOAY JIIKyBaHHS TOCTOBIpPHO mepe-
BHIIIYBaB NOKAa3HWKHY MAIi€HTIB 13 3J0POBUM MTAPOJIOHTOM.

[MopiBHsnpHUH aHai3 eheKTUBHOCTI 3aCTOCYBAaHHS 3a-
TaJbHONIPUHHATOTO Ta 3alPOIOHOBAHOTO METOMY JIKY-
BaHHS T'€HEPaJi30BaHOTO MApOJOHTHUTY JO3BOJISIE CTBEP-
JUKYBaTH, IO 3alpONOHOBAHWN HAMM TMiIXil O JIKY-
BaHHS crpusie OUTbII BHpakeHiH Hopmaizauii GioxiMiu-
HUX TOKa3HHUKIB B CIMHI XBOPHX Ha T€Hepasli30BaHHH
MIAPOJOHTHUT, SIKI MPOKHBAIOTh B E€KOJIOTIYHO HECHPUST-
JIMBHX pErioHax.

BucnoBku.

1. 3actocyBaHHs eHTepocopOeHTy «CHIIKC» MPH3BO-
JIUTh O YacTKOBOTO 3HIDKCHHS KoHUeHTpauii Kammiro,
CHpusie TEHIEHIi N0 HopMaii3amii MOKa3HUKIB MaKpo-
(Ca Ta Mg@) ta mikpoenementnoro ( Cu, Zn ) cknany
KICTKOBOI TKaHUHU ILIEJIET, IKI MAIOTh BAXKIIUBE 3HAYCHHS
Ui popMyBaHHS KOJAreHOBOI MAaTPHII Ta MPOIIECIB Mi-
HepaJizarii.

2. TocnimkyBanuii npemnapar «CHITIKC» Mae KOPHUTYIO-
YUl BIUIMB Ha Kaibliid — (ochopHuil 0OMIH B KiCTKOBIN
TKaHUHI Ta TKAHUHAX TAPOJIOHTA.

3. [IpoBenenmii MOPIBHAIBHUN aHami3 e(eKTUBHOCTI
3aCTOCYBaHHS 3araJbHONPUHHATOTO Ta 3aMPOIIOHOBAHOTO
METOMy JIIKyBaHHS T'€HEepalli30BaHOTO IApOJOHTHTY JO-
3BOJISIE JIMTH O BUCHOBKY, IO 3aIIPOIIOHOBAHUM HaMH
MAX1A IO JTIKYBAaHHS CTIPHsIE€ OLTBIN BUPAKEHIH TCHACHIIT
JI0 HOpMati3amii MoKa3HUKiB KanbLii—(ochoproro obmi-
HY CJIMHHM XBOPHMX Ha IeHEepaJi30BaHHUN MapOJOHTHUT, L0
JI03BOJISIE PEKOMEHIyBaTH MOTO 10 BUKOPUCTAHHS B KOM-
IUIEKCHIN Teparii reHepaii3oBaHOro IapoJIOHTHTY.

IlepcnekTHBH MoAANBLIIMX JOCHiMKeHb. [lonanbiri
JIOCITI/KEHHST Oy/1yTh CHPSIMOBYBaHI Ha MOTJHOIEHEe BU-
BYCHHS MOIIKO/PKEHHS KICTKOBOT TKaHWHM Ta TKaHWH
MIApOJIOHTY, SIKI CIIPUYMHEHI TOKCHYHUM BIUIMBOM HaBKO-
JIMITHBOTO CepelOBHINA. BIpoBaKeHHs 3aIpOIIOHOBAHO-
T0 JIKYBaJbHO-TIPO(ITAKTHYHOTO KOMIUIEKCY JJIsI 3a100i-
TaHHS BHUHUKHEHHS 1 HOAANBLIOTO NPOTrPEeCcyBaHHS JUC-
Tpo]ivHO-3aMaILHOTO MPOLECY B TKAaHWHAX MTapOJOHTA.
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Oral metabolic disorders in case of combined influence of xenobiotics and correction of the detected disorders
M. V. Kaminska, M. M. Rozhko, H. M. Erstenyuk
Abstract. The conducted experiment demonstrated that administration of entero- sorbent «Cylix» as a part of correction therapy has
proved to be efficient in case of combined Sodium Nitrite and Cadmium Chloride intoxication. The gained findings show that there
was a decrease of Cadmium in the hard tissues of the jaws as well as normalization in the amount of Calcium, Copper and Zink.
There has been also a tendency in improvement of indexes regarding Calcium-Phosphorus and collagen metabolism. There have been
marked changes detected in saliva of the patients with generalized chronic periodontitis from the polluted region. We have analyzed
the efficiency of traditional and introduced by us treatment.

Keywords: Cadmium Chloride, Sodium Nitrite, hard tissues of the jaws, chronic periodontitis, saliva.
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Annotanusi. Onpenenena s¢dexruBHocTs npernapatoB Profender crior-on (HaHOCHTBCS Ha KOKY) M Penrunaiiy (3amaercst BHYTpb) MpH

JIeUeHHH siepu1] (3yOedaps! 1 MIMIIOXBOCTHI) TIpU OKcuypose. MccnenoBanus npoBommi Ha simiepriax Uromastyx ornata, Uromastyx

thomasi, Eublepharis angramainyu, Eublepharis hardwickii u Eublepharis macularius. ¥cranosieHo, uro nperapar Penritaiid mven 100

% sKcTeHc- 1 HHTeHEA(hdEKTUBHOCTB, a Profender cnior-on — 6,67 % skcreHcaddexrusrocTs 1 31,31 % — MHTEHCA)DEKTHBHOCTS.
Kniouesvie cnosa: 3pdhexrusrocts, Profender crior-on, Penmunaiigh, oxcuypos, swepuypi.

BBenenne. Slepunpl CpaBHUTENBHO HEJaBHUE OOWTAaTEH
JIOMOB M KBapTHp YeloBeKa. PaHbIIe JIFOH U He 33 yMbIBa-
JIMCB, HE CTOMT JIM 3aBECTH JIOMA SAIIEPUILLY, 3MEI0 HIIH depe-
naxy. Ho crmycTs Bpems, HAKOHEL-TO MOXKHO cebe IO3BO-
JIMTB, 3aBECTH HE TOJBKO COOAKY, KOIIKY, XOMSKA M MOITy-
ras, HO ¥ XOJIOJHOKPOBHYIO PenTHIH0. OIHAKO ¢ HOBBIMH
9K30THYECKUMH KUJIbLIAMH TPULUTA U HOBBIE X OONIC3HU.
OTMeueHO, YTO TIPH MEPBBIX MOTMBITKAX COJEPIKAHUS Pel-
TWIMI B HEBOJIE CHELHMAIMCTBI CTOJKHYJIUCH C IPOOJIEeMOit
UX JHCAJaNTali. B XOJ0THOKPOBHBIX YKMBOTHBIX B 3TOT
TMIEPUO/I CHIKAETCS IMMYHHUTET ¥ OHH HE MOTYT CIIPaBUTHCS
C XPOHMYECKUMH 0O0JIE3HSIMH, B TOM YHCIIE U Mapa3UTapHbI-
Mu. BenenctBue aToro mepuos aucaganTaldy PeNTIIANA
MOTYT U HE MIePEXKUTB, Mo3ToMy O11u3K0 60% x morubaet [1].
Kpartkuii 0030p nyOaukanuii mo teme. bosbmnHCTBO
UCCIIeIoBaTeNiel  OTMEYAlOT, YTO HEMAaToIbl CeMeHCTBa
Oxyuridae sSpp. 3HaYMTEIHFHO LIMPOKO PACIPOCTPAHCHBI Y
TeppapHyMHbIX pentwmid. Tak B VIHIMKM OKcHypo3 penTH-
it otMedaroT Ha 20 % yaile, yeM acKapuio3 U CTPOHIU-
nuzio3 [9]. B SImoHnu moaTBepaMITH, YTO Y PENTHIHI B He-
BOJIC 9KCTEHCHBHOCTH MHBa3uH Bbiiie (80 %), ueM y auKmx
[10]. Uccrnenosarenu u3 Bpaswinu oTMeYand y penTuiIuii
60 % O5KCTEHCHMBHOCTH WHBAa3MM HEMaTollaMy ceMeicTBa
Oxyuridae spp. [11]. Takxke paHHHE HAId HCCIIEIOBAHKS
penTWINi ¢ HK30THIECKO BRICTaBKU B KueBe nokazanu, 4ro
penrTuiu 60Jeu OKCuypo3oM B 63 % ciy4aes [12].
H3BecTHO, YTO CamMbIM PacIpOCTPAaHEHHBIM MAPa3HTOM Y
TeppapHyMHBIX )KHBOTHBIX SIBJISFOTCS HEMATOABI ceMeiicTBa
Oxyuridae spp. OTo 00OBsCHSETCSA TEM, YTO OKCHYPHCHI SIB-
JSIOTCS TEOTeJIbMUHTAMH, [UIS Pa3BUTUS MM HE HY)KHBI
NPOMEXKYTOYHBIE X03sieBa. [1OCKONBKY PENTHINU KUBYT B
TeppapuymMax — B 3aMKHYTBIX IPOCTPAaHCTBaX, OHU IOCTO-
SIHHO Tiepe3apakaroT camu cebs. Takum oOpa3om, He perKo
MOXKHO OOHapy»XHBaTh y TEPPAPUYMHBIX )KUBOTHBIX BBICO-
KyI0 MHTEHCHUBHOCTb MHBa3WM ITUMHU HemarojJamu. Pamyer
TO, YTO OKCHUYPHUCHI HE NPUYMHSIIOT OOJBIIOrO Bpesia *Ku-
BOTHBIM. HekoTopble aBTOpBI CUHMTAIOT, YTO HEOOJBINOE
KOJIMYECTBO TENIBMHUHTOB JaKe OJIATONPHSATHO BIIMSACT Ha
NIUIIEBAPUTENBHYIO CUCTEMY PENTHIMH, TIOMOTasi MeXaHHU-
YeCKH TepeMenIaThCs MUIIEBbIM MaccaM B MX KUILIEYHHKE.
OnHaKo He CTOMT CUHUTATh 3THX T'EJIbBMHHTOB COBEPIICHHO
6e300uHEIMH. CTpecchl Wi 00Je3HN MOTYT CHU3HTh MM-
MYHHUTET PENTUIIMH U OKCHYPHCHI HAYHYT HAKAIUTMBAThCS B
opraHu3Me H, B OOJBIIIOM KOJUYECTBE, 3a0UpaTh OOJBIIYIO
YacTh IMHUTATENbHBIX BELIECTB, YTPYAHSITH IPOXOXKICHUE
MHIIEBBIX MAacC M JIAKe MEXaHWUYECKH 3aKyIlOpUBAaTh KH-
LICYHUK, YTO B TSDKEJBIX CIIy4asx MOXKET NMPUBECTH K pas-
phIBY KuIeuHuka [2, 3, 4, 5, 6, 7].
Hens uccienopanmsi. CpaBHeHue d(PPEKTHBHOCTH TIpe-
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napatoB Profender cior-on u Pentunaiid B neuenun siie-
I TIpH OKCHYPO3eE.

MarepuaJjbl 1 MeTOAbI McceroBaHui. [ onpenene-
HUSE 9P HEeKTUBHOCTH JeTeTbMIHTH3AINHN PETITHINA UCTIONb-
30BaJIM TIPETapaThl Pa3HBIX MEXaHU3MOB JICHCTBHI U COCTa-
Ba. MccnenoBamm Penrrunaiig, poccutickoit kommannu AB3
u Profender cmot-onH, Hemerkoro mnpousBomutesns Bayer
Animal Health.

JlelictByromunmu BerectBamu B Pentunatide sSBISIOTCS
anpOeHna3oi u npasukBanTel. [IpenapaT nmpou3BOUTECS B
(hopMe cycrieH3HH CBETIIO-0eNoro, MOJIOYHOTO 1IBETA C JKell-
TBIM OTTEHKOM. B yIiakoBke HaxoIWThCs LIMPHI-Z03aTOP,
KOTOPBIM YZ0OHO /103UpoBaTh npenapatr. CycreH3uo, epes
HCTIONB30BaHIEM, HyKHO B30oNTaTh. Taroke ciemyeT oTMe-
THUTB, YTO TIPETapaT OuYeHb TYCTOH, HHCYIHMHOBBIM IIIIPHIIOM
HaOMpaTh TOBOJBHO TPYAHO, TIOSTOMY IUIS JO3UPOBKH K-
BOTHBIM C MaJICHBKOI Maccoll Hy>)KHO HarpeTh CyCIICH3HIO B
PYKe 10 TeMIlepaTypsl HEMHOTO BEIIIIE KOMHATHOM, UTO Cy-
IIeCTBEHHO oOnerdut 3abop mpemapara. Jlo3a mpemapara
cocTaBsieT 1 MII/KT, IEpOpPaIbHO B YUCTOM BHUJIE WITH C KOP-
MOM (MO’KHO BKOJIOTH B KOPMOBOW OOBEKT), IBAK/IBI C HH-
TepBaJoM B 14 gHeil.

Profender crior-oH B cBOeii OCHOBE COEPIKUT SIMOIETICH]T
U TIpa3uKBaHTes]. BbllyckaeTcs B MalieHBKHMX TIOOMKax B
(opme npospayHoro pactBopa. [y penTUMii NCTIONIB3YIOT
Profender mms xotoB Becom ot 0,5 mo 2,5 kr. [Ipemapar
HAHOCAT HA JKUBOTHOE B OOJIACTH XOJIKA W TIOIMEBIIICK B
no3e 1 Mi/kr ogHOKpatHO. [ ymoOcTBa HaOMpany mpemna-
part B MHCYJIMHOBBI IITIPUIL ¥ JO3UPOBAJIH 10 BECY KAKIOTO
JKHBOTHOTO OTJICIIEHO.

Jns mccnenoBaHus COPMUPOBATH TP TPYIIIHI KHBOT-
HeIX. [lepByro rpymmy oOpabaTeiBanu cycrneHsueil Penru-
naii¢. BTopyro rpyriny aereibMUHTH3UPOBAN [PENapaToM
Profender criot-on. Tpetsio rpyrmy (KOHTPOJbHASL) Mpemna-
patamu He obpabateBanu. Kaxnmas rpymma coctosta ¢ 32
smepull. B kaxnoii rpynne Obuto no 8 Uromastyx ornata, 6
Uromastyx thomasi, 4 Eublepharis angramainyu, 4
Eublepharis hardwickii u 10 Eublepharis macularius. Bce
KUBOTHBIC, KpoMme IeonapyoBbix rekkoHoB (Eublepharis
macularius), HaxoJUIKUCh B HEHTPE DK3OTUUECKHX KUBOT-
Hbix «buon», Kues. Jleonapmoseie rekxonsr (Eublepharis
macularius) ObUTH B3STHI U UCCIENOBAHMN W3 YACTHON
KOJUICKIIHH.

Bce penTmiiny coziepikarcs B TeppapuyMax ¢ HeoOXoIu-
MBIMH TIapaMeTpaMu MUKpOKJIMMaTa (pasmep u (popma tep-
papuyMoB, OCBElIEHHE, JIUTEIBHOCTh CBETOBOIO JIHS, Yilb-
TpaduoeT, TemIeparypa, BIQKHOCTh U MpoYee) sl KakK-
noro Buma. Uromastyx ornata comep:karcs B Tpymmax 1o
YeThIpe 0COOH, BO3PACT KaXKJIOTro JI0 OIHOTO Iroja, MoJl He
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omnpezaeneH. Uromastyx thomasi comeprxatcst mo tpu 0ocobu,
BO3pAcCT KaXKIOTO JI0 OJHOTO Toja, IHOJI HE OIpEeiesicH.
Eublepharis angramainyu u Eublepharis hardwickii conep-
’KaTcsl B rpymnme 1o 4 ocodu, Bozpact 2—4 roxa, 1 camen u 3
camku. Eublepharis macularius conepxkarcst moouHoOuKe,
Bo3pact 2-5 ner. KopmieHue, B 3aBUCUMOCTH OT BHIA U
BO3pPAcTa, Pa3HOE W COOTBETCTBYET NOTPEOHOCTSM 3THX XKHU-
BOTHBIX. Taxoke sIepunaM JaBajd BMECTE C KOPMOM Kalb-
Ui 1 BUTaMuHBL (Zoomed).

CornmacHo wmHCTpykumu Pernrrmomaii HeoOxomiMo 3ama-
BaTh JBa pa3a, a Profender cnoT-oH oauH pa3. [lostomy 006-
paboTany mepBbIi pa3 nepBylo rpymmy Penrtunaiidhom u He
oOpabateiBasi  BTOpyto. Ha MoMeHT BTOpoii 00paboTku
PentunaiidoM JierenbMUHTH3UPOBAIN BTOPYIO TPYIITY perl-
Timid Profender criot-oH.

HccnenoBanust npoBoauay B Jlabopatopun Kadeapsl ma-
Pa3uTONIOTMH W TPONHMYECKOH BeTepuHapuu (daxysbrera
BetepuHapHOi MenuumHbl HYbull Ykpaunst. [IpoOsr pexa-
T uccenoBamm 6 pas (3 pasza no o6paboTku u 3 pasa 1mo-
cre peredbMuHTH3AIMN). OTOOp (exanuii mpoBOWIA B
nepyaTKax MpH HOMOIIN ITMHIETA, KOTOPBIH MBUIN M J€3MH-
¢mmposanu 70 % crmpToM IMocie Kaxaoro oroopa geka-
yid. TIpoOsl moMeman B OJHOPA3OBEINA MOIHATHIICHOBBIN
TaKeT, MO/ANKCHIBAIIN, U TPAHCIIOPTUPOBAIN B TEPMOCYMKE C
XJIalareHToM Tipu Temrepatype ot 4 1o 9 °C. UccnenoBanue

Taomuma 1. IHTeHCHBHOCTD MHBA3WU HeMaToIaMu ceMeiictea Oxyuridae spp. B TeppapUyMHBIX SIIEPHIL
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MIPOBO/IMIIM B JIeHb 3a0opa (ekauid. [TockonbKy HEKOTOpbIe
SIIEPHLIBI )KUBYT TPpYyIIamMHu, TO 0TO0p (exannii mpoBoaAMIH
TPYIIOBBIM METOIOM CO JiHa TeppapuyMa. V3 teppapuyma,
/i€ JKUBYT SIIEPULIBI, COOMPAIN HECKOJIBKO TPO0 (heKaTHi,
KOTOpBIE NMOMEIAIN B OJMH MAaKeT U UCCIICOBAIN KaK OJUH
obpasert [7].

IMoxcuer komrdecTsa suil B 1 T pexaiii IpOBOIMIN TIPH
momMommy kamepel MakMactepa. st storo 1 r dexammit
CMEIIHBAJIM C 5 MJI BOJIBI, ITOCIIE YETO TOMOT€HU3UPOBAIH 1
TIPOLICKMBAIN YEpe3 MeTamdeckoe curo. IlomydeHHyIO
CYCTICH3HIO LIEHTPU(YTHPOBAIH 2 MUH TIPH 2 THC. 00./MHUH.
[Mocne 3TOro CAMBaNIM HAIOCATOYHYIO JKHIKOCTb, 100aBIs-
mu 10 M pactBopa Bpes3a u cHoBa neHTpubyrupoBamu 1
MUH Tipu 2 THC. 00./MuH. [IpoOUpKY akKypaTHO mepeBopa-
YyuBaJM 3 pasa rocie IEeHTPU(YTUPOBaHUSI U C CEPEANHBI
Opayi | MJI TOJTyYEHHOTO PAacTBOpa. DTOT PACTBOP BBOIMIM
B Kamepy MakMacrepa ¥ NpocMaTpuBaIn 0]l MHKPOCKO-
noM. Habop nmaHHBIX NpH KaXIOM 3Tare KCCIEAOBaHHUE
TPYIIIUPOBAIIH U BRIBOWIIH CpeHee 3HaueHwe [7].

Pe3ysabTaTsl ucciaenoBanuid. [Ipu uccrenoBarnm mpod
(exanmit penTuTHii 00HAPYKEHBI ST HEMATO ceMeHcTBa
Oxyuridae spp. INockonbKy penTwiiny ObUIA BBIBEICHBI B
HEBOJIC Y HUX HET TEeIbMHHTOB, XapaKTEPHBIX M JUKHX
oco0eil. JlaHHbIe TIOJTyYeHHBIE B TIEPBOM JTare MpejcTaBlie-
HBI B Tabmm1e 1.

www.seanewdim.com

Kommaectso st B 1 T dexanmit
Bun smepur, xonmmdyectso TiepBast rpymma BTOpAs TyIINa TPEThs Tr}g)gjlj‘[})r;a (xoH-
Uromastyx ornata 1 70,77 ,97** 66,7+6,1** 115,3+9,09
Uromastyx ornata 2 97,7+22,91* 50,3+11,7* 43,3+8,34
Uromastyx thomasi 1 20,7+4,73* 68,7+4,98* 56,7+16,56
Uromastyx thomasi 2 55,7+19,55* 16,3+7,72* 21,3+8,84
Eublepharis angramainyu 214,3+17 81*** 89,3+7,97* 85,7+16,94
Eublepharis hardwickii 12,3+4,61** 128,3+31,26* 53,7+10,71
Eublepharis macularius 1 295,3+50,93* 3,7+1,61*** 227,7+29,39
Eublepharis macularius 2 237,3+£65,51** 59,7+9,96* 28,7+6,48
Eublepharis macularius 3 110,746,48** 91,3+12,08** 34,3+12,83
Eublepharis macularius 4 0 37,3+4,61* 73,7+15,19
Eublepharis macularius 5 5,7+1,25%** 274,7+32,25* 184,7+11,46
Eublepharis macularius 6 83,7+24,41** 273,7+48,07** 0
Eublepharis macularius 7 40,7+1,37** 78,0+£10,09* 73,3+48,72
Eublepharis macularius 8 67,3+18,06** 18,7+6,97* 0
Eublepharis macularius 9 25,7+2,86* 0 48,7+11,08
Eublepharis macularius 10 32,3+5,73** 57,7+7,35*** 5,3+1,62

[Mpumeuanue: *p < 0,05; **p < 0,01; ***p < 0,001 — B cpaBHEHHHU C KOHTPOJIEM

Kak BHIHO, CymiecTBeHHOW pa3HUIEI B MHTCHCHBHOCTH
uHBa3uK Mexay Imunoxsoctamu (Uromastyx ornata wu
Uromastyx thomasi) wu oaybnedapamu  (Eublepharis
angramainyu, Eublepharis hardwickii u Eublepharis
macularius) wer. VHTEHCHBHOCTh HMHBAa3WHM Y PENTIIINH,
KOTOpBIE cofiepkaThes B «BHOHe» U TeX, YTO HaXOWINCH B
YaCTHOM KOJUIEKLIMH, He3HAUNTEIIbHA.

OpHaKo SKCTEHCUBHOCTh MHBA3HWHU B 9yOsedapoB B cpell-
HeM (88,89 %) menbine, yem y mmmoxsoctos (100 %). Tak-
JKe PEeNTWINH, coaepkamuecs rpymmamu, uvend 100 %
9KCTEHCHBHOCTh MHBAa3UH, B TO BPEMS KaK COJEp)KaHHE MX
UHJUBUAYalIbHO TOKA3bIBAET, B CPEAHEM, MEHBIIYIO 3KC-
TEHCHUBHOCTB MHBa3uH (86,67 %).

BropbmM 3Tamnom ObUTO POBENCHUE ACTEIIbMUHTH3AINH U
MIOBTOPHAsl MPOBEPKA >KUBOTHBIX HA HAJIMYUE T'€JIbMUHTOB.
Pe3ynbTaThl BTOpOro 3Tamna npeacTaBieHsl B Tadmuie 2.

Ilocme nerensMUHTH3AIMM OTMEYANM, YTO B TpeTbeil
(KOHTPOIBHOIA) TpyIIIe He HAOIIONATIOCh PE3KOr0 W3MEHe-

21

HHS KOJIMYECTBA Sl Hematoy cemeiictBa Oxyuridae spp.
IepBast rpymma moyHOCTHIO ObUTA M30aBlieHa OT HEMAaTO[.
Takum 00pa3oMm, MHTEHCI(PPEKTHBHOCTE M IKCTEHCIP(EK-
TuBHOCTH mMHBa3um coctaBmwia 100 %. IIpemapar Profender
CIIOT-OH MMeN dKcTeHCA(deKTHBHOCTD 6,67 %, TIOCKOIBKY
u3 15 GONBHBIX PENTHIMI WM TPYIIT PENTIINH, OOIBHBIX
Ha OKCHYpO3, HOJIHOCTHIO OCBOOOIMJIACH OT TI'elIbMHHTOB
TONBKO OjHA siepuna. MHTEHCOPPEKTUBHOCTD TpenapaTta
Profender crmor-on B Uromastyx ornata ¢ asyx rpymmn B
cpemtem cocraiia 24,96 %. B Uromastyx thomasi cpemmsist
nHTEH(PEKTUBHOCTE cocTaBmia 12,5 %; B MMIIOXBOCTOB —
18,73 %; Eublepharis angramainyu — 52,63 %; Eublepharis
hardwickii — 40,53 %. Dybiedapbl BTopoii TpymIibl, KOTO-
PBIX COJEpKalll TPyNIaMH, OCBOOOIMINCH OT HEMaTo]| B
cpenneM Ha 46,58 %. VY I5eomaproBbIX TEKKOHOB
(Eublepharis macularius), w3 vacTHOW KOJUIEKIMH, WH-
teHcahdextuBHOCTh coctaBmia 41,22 %. Cpenssist uH-
TeHChGEeKTUBHOCTD cpeau dyonedapo — 43,9 %. Takum
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oOpazom, cpenmHssi HMHTEHCO(D(EKTHBHOCTD — Iperapara

Profender crior-ou cocrasuna 31,31 %.

Tadauua 2. IHTeHCUBHOCTL MHBa3UK HeMaTonamu ceMeiictsa Oxyuridae spp.
B TEpPAPUYMHBIX SLIEPHIL OCIIE AETeIbMHTH3ALN

KonmaectBo siun B 1 T ekanmit
Bup simepur, koauuecTBo HepRas rpymma BTOpas rpymna Tp(f;};l Igiz?a
Uromastyx ornata 1 0 48,0+£13,45* 97,7+£17,81
Uromastyx ornata 2 0 39,3+£3,99* 39,7+14,69
Uromastyx thomasi 1 0 66,7+21,79* 53,3+8,09
Uromastyx thomasi 2 0 12,744,73** 42,3+8,72
Eublepharis angramainyu 0 42,3+4,61** 91,7+20,67
Eublepharis hardwickii 0 76,3+7,22* 51,7+12,83
Eublepharis macularius 1 0 0 207,0+£29,14
Eublepharis macularius 2 0 17,3+6,48* 32,7+5,73
Eublepharis macularius 3 0 75,7+12,83** 32,7+6,85
Eublepharis macularius 4 0 15,3+5,1** 52,3+8,09
Eublepharis macularius 5 0 201,3+10,34* 207,3+15,07
Eublepharis macularius 6 0 187,7+17,68*** 10,3+2,12
Eublepharis macularius 7 0 75,3+9,09* 51,7+4,36
Eublepharis macularius 8 0 12,7+4,23** 0
Eublepharis macularius 9 0 0 60,7+8,34
Eublepharis macularius 10 0 40,3+9,96** 3,3+1,74

Ipumedanwme: *p < 0,05; **p < 0,01; ***p < 0,001 — B cpaBHEHNH C KOHTPOJIIEM

BeiBoabl. Onpenenena 3(¢GEeKTHBHOCT IBYX AHTTENb-
MHUHTHKOB I penrtinmii. [Ipemapar Penrumaiid sBisercs
6omnee 3(PEKTUBHBIM NPENapaTOM OTHOCHTEIFHO HEMAaTo[
cemeiicta Oxyuridae spp. Torma kak BpeMs mpemapar

Profender criot-on mMeeT MEHBILIYIO MHTCHC- U eKCTEHCA(D-
¢exruBHOCTD (31,31 1 6,67 % coorBercTBeHHO). Ha sy0ie-
¢apax ero mHTeHCID(DeKTHBHOCTh cocTaBmma 43,9 %, Ha
mmnoxsocrax — 18,73 %.
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Comparative effectiveness of anthelmintics in the treatment of lizards

0. V. Stets, N. M. Soroka, O. V. Semenko

www.seanewdim.com

Abstract. The effectiveness of Profender spot-on (applied to the skin) and Replayf (given inwards) in the treatment of lizards (eublephar and
uromastyx) in oxyurosis was determined. Studies were carried out on lizards Uromastyx ornata, Uromastyx thomasi, Eublepharis
angramainyu, Eublepharis hardwickii and Eublepharis macularius. It is established that the effectiveness of the drug Replaylife was 100%,
and Profender spot-on only 31.31%.

Keywords: efficiency, Profender spot-on, Replifelife, oxyurosis, lizards.
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MEDICINE
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AHoranisi. Po60oTa npucBsiueHa BCTaHOBJICHHIO OCOOIMBOCTEH BiIHOBICHHS (DYHKIII CepLeBO-CYIMHHOI CHCTEMHU 3a TOKAa3HHUKaMU
YaCTOTH CEPIIEBUX CKOPOYEHbH 1 apTepialbHOTO THUCKY Micis 1030BaHOI (hi3MYHOI pOOOTH y AiBYAT TipCHKHUX paifoHIB 3akapraTrchKoi
o6JacTi B 3aJIeXKHOCTI BiJl COMaTOTHITYy i KOMIOHEHTHOTO CKJIQJy MacH Tija. BOHM XapakTepH3yloThCsl THM, IIO PM HaBaHTaKECHHI
inreHcuBHicTIO 1 BT Ha 1 X Macu Tina y miB4at TipchKHX paifoHIB eKTOMOP(HOTr0O Ta ME30eKTOMOP(HOro COMaTOTHIIB cHOCTepira-
€THCSI HAaWOLIBIINIT BiICOTOK 0Ci0 i3 MiJBHUIEHNM IiacTOJIIYHUM THCKOM, a HABaHTa)KCHHSI Ha BEJIOEPToMeTpi iHTeHCHBHIcTIO 2 BT Ha
1 xr MacH Tija BUKIMKAJIO 3MEHIICHHS KiJTbKOCTI BUIIAIKIB ITiIBUIIEHHS AiaCTOJiTHOTO THUCKY.

Kntrouogi cnosa: ¢hisuune 300pog’sa, comamomun, 0iacmoaiyHuil muck, disuama.

Beryn. [Ins ouiHroBaHHS (Di3MYHOTO cTaHy OCi0, SKi HE
3aliMalOThCA CIIOPTOM, IIPOTIOHYEThCS OpaTH IO yBaru
MOKa3HUK aepoOHOI MPOAYKTHBHOCTI OpraHi3My, 30KpeMa
BIZTHOCHY BEIMYHHY MaKCHMaJIbHOTO CIIOKHBAHHS KHCHIO
(VO2 max. sign.), SIKHH CIYXHUTh KUTBKICHUM BHUMIPOM «JIH-
HAMIYHOTO 370poB’s» [2, 3, 5].

[TinTBepKYIOUM TaKy OYMKY, Sl YYCHUX yBaXKalOTh
BENTMYMHY MaKCHMAIbHOTO CroKHBaHHS KUCHIO (VO3 max)
IIOKa3HUKOM, BiJ KOO 3aJIEKHUTh JXUTTEAIAIBHICTD, 3a-
XBOPIOBAHICTh 1 TPUBATICTh YKHUTTSA, OTOTOXKHIOIOUH I[HM
caMHMM TOHSITTS «(Di3W4HUE craw» i3 (i3u4HUM 370-
pOB’sM.

Ioni6Hoi Toukm 30py moTpumyeThes FO.M. ®@ypman
[7] uepe3 e, mo VO3 max € IHTErpaNbHUM MOKA3HUKOM
371arOPKEHOT0 (DYHKIIOHYBaHHS YCiX CHCTEM JIIOACHKOTO
OpraHi3My, HacaMmIepe]] CepLeBO-CyANHHOI, TUXaJIbHOI Ta
cucteMu KpoBi. Takox Bi3Ha4YaeThCH, MO Y (POpPMYBaHHI
(bi3UYHOrO CcTaHy CyTTEBY pOJIb BiIirparoTh aHaepoOHi
MIPOLIECH €Hepro3ade3neveHHs, Oepydn 10 yBaru Te, 110
iCHY€ CHWJIBHUHN KOPEJSIIHHUIN 3B’430K MK aepoOHOI0 H
aHaepoOHOI0 MNPOJYKTUBHICTIO OpraHizmy. Tomy aBTOp
yBaXka€e, 10 BU3HAYEHHS [[bOTO MOHATTS Ta HOTO OIHIO-
BaHHsI HEOOXIJHO 3/1iHCHIOBATH HE JIMIIE 33 MOKA3HHUKOM
VO3 max. sim, aJI€ W 32 TIOKA3HUKOM aHACPOOHOI TAKTaTHOL
npoayKTUBHOCTI [2, 3, 5, 6].

3 oAy Ha Te, MO ICHYIOTh POOOTH, SIKi BKa3yIOTh Ha
00yMOBJICHICTh PiBHS aepoOHOI MPOJTYKTHBHOCTI OpraHi-
3My KOMITOHEHTHHM CKJIaJIOM MacH Tijla, MOXKHa CTBep-
JUKYBATH TIPO 3AJIEXKHICTh (DI3SMYHOTO CTaHy Bill CIIBBil-
HOIIICHHS XHPOBOI Ta M’S30BOi TKaHMHU. Tomy, BH3Ha-
YEeHHsI KOMIIOHEHTHOTO CKJIaJly MacH Tijla CTAHOBHUTH 3Ha-
YHHUU IHTEepeC Ui OLiHIOBaHHSA (i3WYHOTO crany [2, 3,
10, 11].

J. Astrand [8] cTBepiKye, 110 301IBIIEHHS >XKAPOBOT
MacH y KiHOK BHIIE 32 HOPMY CIPHSIE PO3BUTKY 0araTbox
3aXBOPIOBAHb 1 CKOPOYEHHIO TpHUBAIOCTI XHUTTS. [lpn
IbOMY BiJOYBalOThCS HETaTHBHI 3MIiHM B OpraHi3mi, a
came: HeJIOpO3BHHEHHS H TinodyHKIis CKENeTHOI MyCKy-
JaTypH, 3HIKEHHS M S30BOTO METa0OJII3MY Ta peryJsiii
ISUTBHOCTI CepIIs i CyTiio0iB.

BuBuatoun aepobHy mpomyktuBHicTh, T.J. Michaud
BCTaHOBUB, IO y 0cCi0 XKiHOYOi CTaTi 3 BIKOM HOTipmIy-
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€TbCs (I3UMYHUN CTaH, SKWHA OLIHIOETHCS 32 BEIHIHHOIO
VO3 max. [9]. ABTOp MOB’s13y€ Take SBUILE 3 BIKOBIUM 3HH-
KEHHSIM  (YyHKIIOHANBHHX  MOXIIMBOCTEH  CepueBo-
CYAMHHOI cucteMH (4epe3 3MEHIICHHS MaKCHMAalIbHOTO
CEepIICBOT0 BHKHIY KpOBi, 00’€My HUPKYIIOIOY0I KPOBI,
3HIDKCHHSI apTEePiOBEHO3HOI Pi3HMUII) Ta BHCOKOK YacTO-
TOIO CEPILIEBUX CKOPOYEHb Y CTaHi CIIOKOIO.

B VYkpaiHi icHyIOTh TepUTOpii 3 €KOJIOTIYHHUMH 0CO0-
JIMBOCTSIMH, $IKi BU3HAYaIOTh TOPMOHAILHUN CTATyC Mell-
KaHI[IB X PETiOHIB, COMaTOMETPHUYHI TApaMETPH, OKpe-
Mi KOMIIOHEHTH COMAaTOTHITY, KOMIIOHEHTHHIl CKJIaj Tija,
¢dyHukuioHanbHuit ctad [1, 4]. OZHUM 3 TaKHUX PETiOHIB €
3akapnarTs. 3 oAy Ha Iie, He3aJIe)KHO BiJ BIKYy 1 cTati
TMIOAWHU Ui 3OiACHEHHS 00’€KTHBHOTO aHAN3y CTaHy
(Gi3MIHOTO 3I0pOB’S HEOOXINHO WITKO BHW3HAYHUTH, SKi
3HAYCHHS U MeXi (i3i0JOTIYHUX KOJHMBaHb (DYHKITIOHA-
JIBHUX TOKa3HUKIB CEPLEBO-CYANHHOI CUCTEMH, 3aJICXKHO
BiJl KOMITOHEHTHOT'O CKJIaJly Tijia, MPUTAMaHHI 3J0POBOMY
HACEJICHHIO 3aKapraTchKOl 00JacTi.

MeTa po0OTH — BCTAHOBUTH OCOOJIMBOCTI BiJHOBJICH-
Hsl QYHKILIT CepLeBO-CYANHHOIO CUCTEMH 33 IOKa3HHUKaMHU
YaCTOTH CEpLEBHUX CKOPOYEHb 1 apTepiaibHOr0 THCKY
micist go3oBaHoi (isuuHOi POOOTH y AiBYAT TIPCHKUX
paiioHiB 3akapmarchkoi 00iacTi B 3aJE€KHOCTI BiJ cOMa-
TOTHITY i KOMIHOHEHTHOTO CKJIaJy MAacH Tija.

Martepiaan i meToau. B nocnimkeHHIX Opanxn ydacTsb
niBdata BikoMm 16-20 pokiB, sIKi POXKUBAIOTH B TIPCBKUAX
paiionax 3akapraTcbkoi 001, KimbkicTh 00CTE)KEHUX [TiB-
yaT cradoBmia 102 ocobu, mo cknano 46,4% Bij 3araib-
HOT KUIBKOCTI oOcTexxeHHMX niBuar. JlociimKyBaHi BUKO-
HyBaJH Ha Benoepromerpi "BOM 02" nBa HaBaHTa)XKeHHS
3 iHTepBa’IOM 5 XBWIMH. YacToTa memadioOBaHHA IPH
MepIIoMy i APYroMy HaBaHTAXKEHHSAX cTaHoBmia 60 obe-
priB 3a xBuiHHY. [oTyXHICTH poOOTH 3ameXxana Bix MacH
TiJa: TP MepIIOMy HaBaHTa)KEHHI BOHA BHPaxOBYBaJIach
i3 po3paxyHky 1 Br Ha | kr mMacu Tina, a npu gpyromy — 2
Br Ha 1 kr macu Tina. Ozppasy micist poGoTH 1 Tpudi 1o ii
3aBepieHHIO (Yepe3 1,2 1 3 XBHJIMHM) 31HCHIOBABCS KOH-
TPOJIb 32 YACTOTOIO CEPLEBUX CKOPOYEHb 1 apTepialbHUM
THCKOM 32 JIOTIOMOTOI0 MOHITOpa CEpLEBOr0 PHTMY
SIGMA SPORT PS4 Tta mymscoraxorpaga BEURER
PM70. Comarorun Bu3Ha4amu 3a metogoM Xit-Kaprepa.

©|O. A. Dulo, M. Y. Scherba 2019
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KoMrioneHTHHMH cKJlaJl MacH Tila BH3HAYalId 3aCTOCOBY-
oun iMmnenancHuii metox Body Composition Monitor
“Omron BF511”, 3a J0IOMOro0 SKOro OL[iHIOBaBCS Bif-
COTKOBHH BMICT HMpOBOi MacH (IiJIIKIpHUH Ta Bicuepa-
JHHUI JKUP) Ta BIJCOTKOBUI BMICT CKEJNETHHX M’S3iB.
CratuctuaHy 00pOoOKy Marepiaiy 3MiHCHIOBAIHN 32 JOMO-
Mmororo nporpam Excel 7.0 Ta SPSS Bepcii 10.0 i3 Buko-
puctanssaM t-kpurepiro CTbIOIeHTA.
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PesyabTaTn gocaimkenHs Ta ix oérosopennsi. [udo-
PMaTUBHAM TOKa3HUKOM (DyHKLIOHAJIBHOI T'OTOBHOCTI
OpraHi3My J0 BUKOHaHHs (Qi3MYHOI pOOOTH MOXKE CITyKH-
TH IIBUJKICTb BiJHOBJICHHS YaCTOTH CEPLEBHUX CKOPO-
yenp (UCC). [Ipu mokpamieHHi (QyHKIIOHAIBHOTO CTaHy
opranisMy mBHAKICT BimHOBIeHHa UCC micna mpumm-
HeHHs (Qi3ugHO0i poOoTH 3pocTae. Byo BCTaHOBIEHO 0CO-
o6muBocti BigHOBNIeHHS YCC y miBYaT TipChKUX padOHIB
3akapmnaTcbkoi oonacti, Taba. 1.

Tadmamus 1. lunamika BigHosineHass YCC micis HaBaHTa)XEHHS HA BEJIOSProOMETpi y AiBYAT TipChbKUX paiioHIB 3akaprnaTchkoi o0ur.,

n=102 (M+m)
36impmennss  YCC 3menments YCC (ya-xp™) micis NpunuHEHHs HABAHTAKEHHS
NpU HaBaHTAXXCHHI, gyepes yepes
XL yepe3 10 ¢ yepes 20 ¢ yepe3 30 ¢ yepes 60 ¢ 120 ¢ 180 ¢
130 — 140 5,9+0,43 12,9+0,82 16,5+1,02 30,6+1,12 30,8+1,18 30,9+1,28
180 — 190 8,2+0,73 16,0+0,79 22,0+1,04 35,6+1,37 45,2+0,98 47,6+1,38

VY mepury XBWIMHY BiTHOBHOTO TII€piOAy BeIHYIHHA
sMmenmeHas YCC Mmaiike He 3aJI€XNATH BiJ IHTEHCUBHOCTI
HaBAHTAKECHHS, OJHAK, B IOJAIBIIOMY HMPOCTEKYETHCS
IpsiMa 3aJIeKHICTh MIXK IHTCHCHBHICTIO HaBaHTa)XCHHS Ta
cryneHeM 3HWkeHHs YCC. Tak, y gisuat mpu YCC 130-
140 yn-x uepes 120 ¢ BOHA 3MEHIIIIACH B CEPETHBOMY
Ha 30,8+1,18 ya-xs?, a mpu vactori 180-190 ya-x8™* Ha
45,2+0,98 yn-xst . Uepes 180 ¢ BiflHOBHOrO mepiofy Ipu

YCC 130-140 yn-xs™* ii 3HMKEHHS CTAHOBUIIO B Cepe-
HpoMy 30,9+1,28 ya-xs?, a npu yacrori 180-190 ya-x5™?
—47,6+1,38 y;['XB'l . Ipraomy, 31 120 ¢ xo 180 c BigHOB-
Horo mepiony 3HMKeHHS UCC 3HA4YHO YIOBUTBHIOETHCA.
BaxnuBrM acmeKkToM NPOBEAECHOTO HAMHU JOCIHIKCHHS
BUSIBUBCS aHAJI3 peakiii apTepianbHUX CyAHH Ha 1030Ba-
Hy ¢i3uuHy poOOTY y JIiBUAT IipChbKHUX paioHiB 3akaprar-
chKOl 001, Tabu. 2.

Ta6auus 2. BigcoTkoBe CHiBBiIHOIICHHS TUITIB 3MiH JiaCTOJIYHOTO THCKY MPU A030BaHUX (Pi3MIHMX HABAHTAXKEHHSX Yy IiBYAT Tip-

CBKHX paioHiB 3akaprnaTcbkoi obnacti, N=102

www.seanewdim.com

ToTtyxHicTh HaBaHTa- Twun 3MiH J1iacTOJIIYHOTO THCKY, %
JKEHHS Hwxue BuxigHoro piBas | JlopiBHIo€ BuXinHOMYy |@DeHOMEH HECKIHYCHHOTO | Bwile BUXiqHOTO piBHS
PiBHIO TOHY
Tipceki paitonu (n=102)
1 Br-krt 61,4 344 - 472
2 Br-xrt 78,2 10,5 9,2 2,1

BigoMo, 10 HaBaHTaXXCHHS LHUKIIYHOTO XapakTepy
BUKJIMKAIOTh XapaKTepHy PEakLilo apTepiaibHUX CY/HH,
sIKa B HOPMI HPOSIBISETHCS IMiJBUIICHHSIM CHCTOJIYHOTO
Ta HE3MIHHICTIO a00 3HIKCHHSM [IaCTOJIYHOTO THUCKY.
[TiABUIIEHHS CHCTONIYHOTO THCKY TOJOBHHM YHHOM
OB’ s13aHO 31 301JBIICHHSAM CHJIM CEPIIEBHX CKOPOUYCHbB, a
3HWDKEHHS J1aCTOJIIYHOTO THCKY — 3 PO3IIMPEHHSIM apTe-
pion y M’s13aX, sIKi IPpaIforoTh. [1iBUINIEHAS 1iaCTONIYHO-
IO THUCKY PO3ILIHIOETHCS SIK HEraTHBHA PEAKIis CyAWH Ha
¢i3nyHe HaBaHTA)KCHHS Ta CBITYHUTH MPO JaOUIBHY TiIep-
TOHIFO 200 TiMmepToHIYHY XBOpoOy. Y Aeskux ocib mij yac
BUKOHAHHS LUKIIIYHOI pOOOTH PiBEHB AiaCTOJIIYHOTO THC-
Ky MOXe€ 3HHM3MTHCS 110 HyJis. Take siBHIIE Mae Ha3By
«(eHOMEH HECKIHYEeHHOTO TOHY», W0 € (i3ioyoriuHO0
03HAKOI0. Y XOi JOCITIKEHHS HaM BIaJ0CsS BCTAHOBUTH,
110 cepe]] 00CTe)KeHNX JiBYAT MICJIsl 3aBEpIICHHS KOHCTa-
TYIOYOTO EKCIIEPUMEHTY peecTpyBallacs KUIBKICTh 0OCi0, y
SKAX J030BaHa po0OTa Ha BEJIOEPTrOMETPl BHKIMKAJA
HETaTHUBHY PEaKiifo cyauH. KiTbKiCTh AiBYAT i3 IMiJBU-
IIEHNM JiaCTOJIIYHMM THCKOM IIiCJIs BHKOHAHHS poOOTH
notyxHicTio 1 BT Ha 1 kr macu Tina cranoemna 4,2%, a
TTicIIsl BUKOHAHHS po0OTH MOTyXHIicTI0 2 BT Ha 1 KT Macu
TiJla KUTbKICTh Takux oci0 ctaHoBmia 2,1%. «®DeHomeH
HECKiHYEHHOTO TOHY» CHOCTEpiraBcs y AiBYaT JHIIE IiC-
JIsl BAKOHAHHS po0oTH moTyxHicTio 2 BT Ha 1 kr Macu
TiJIa, KUIBKICTB OCi0 cTanoBmia 9,2%.
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[pu aHami3i QUHAMIKHM 3MiH A1aCTOJNIYHOTO THUCKY TPH
JI030BaHUX (I3MYHMX HABAaHTAXKEHHSAX y JIBYAT TiPCHKUX
paiioniB 3akapmatchkoi 00J1. 3aJIeKHO BiJj COMATOTUILY MU
BCTAHOBHIIH, 1[0 HAHOINBIINI BiACOTOK 0OCI0 i3 miaBwHIIE-
HHUM J1iaCTOJIIYHMM THUCKOM IIiCJIsi BUKOHAHHS poOOTH MO-
Ty*kHicTIo 1 BT Ha | Kr Macu Tijla CrocTepiraBes y eKTo-
MopdiB Ta y me3oekTomMopdis, a came 6,8% Ta 6,1% Bin-
noBigHO, TadmI. 3.

ITpu BemoeproMeTpUYHOMY HaBaHTa)KCHHI IHTEHCHBHI-
ctio | Bt Ha 1 Kr MacH Tina y IiB4aT 3MEHIIYETHCS KiJlb-
KiCTh OCi0 3 IiaCTONIYHHM THCKOM, IO JOPIiBHIOE BHUXiJ-
HOMY PIBHIO, 32 PaxyHOK 301JIbIICHHS YHCIIa THX, Y KOTO
CIIOCTEPIraeThcsi «(pEeHOMEH HECKIHYEHHOTO TOHY». Y
JBYAT BCIX COMATOTHITHHX TPYII MiCJIsi BUKOHAHHS Po0o-
TH TOTYXHicTiO 2 BT Ha 1 KT MacH BiJ[3HAYAETHCS TICBHUIA
BIZICOTOK OCi0 3 MIJABHIICHUM JiacTOMIYHUM THCKOM. [Tpu
bOMY, HalO1JIbIIa KIIBKICTh 0OCi0, Y SKUX piBeHb JiacTo-
JIYHOTO THCKY BHIIE BUXITHOTO PiBHS, CIIOCTEPITAETHCS Y
exToMop®iB 1 Me3oekTomMopdiB 6,1% Ta 5,2% ocib Bixmno-
BiJHO.

Sk cBimyare naHi Tabn. 4 QYHKIIOHATBHI MOMIJIMBOCTI
CepIleBO-CYJMHHOT CUCTEMH 32 TIOKa3HUKOM 3MiH JiacTo-
JIYHOTO THUCKY 3aJIeXaB Bijl BMICTY M s130BOT0 KOMITOHEH-
Ty, a caMme: y AiBYaT BCiX COMaTOTHI HUX TPYH MH CIOC-
Tepiragy HasBHICTH 0Ci0, SKi MaJM PiBEHb A1aCTOIIYHOTO
TUCKY BHIIIE BUXiTHOTO PiBHS.
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Ta6anus 3. BincoTkoBe CHiBBiIHOIICHHS TUITIB 3MiH JIaCTOJIIYHOTO TUCKY IIPU JA030BaHUX (i3MIHMX HAaBAaHTAKCHHSX Yy IIBYAT Tip-
ChKHX paiioHiB 3akapnaTchKkoi 00J1aCcTi 3aI€XKHO Big comarotuimy, N=102

[MoTyxHicTh HaBaHTa- Tun 3MiH iacTOIYHOTO TUCKY, %
JKEHHS Hwxue Buxinnoro piBas | JlopiBHIoe BuxiqHoMy |®DeHoMeH HeckiHueHHOTo | Brime BuxigHOTO piBHS
piBHIO TOHY
Ennomopopu
1 Br-krt 54,7 422 - 3,1
2 Brkrt 60,3 30,5 7,4 1,8
Enpnomesomopdu
1 Br-xr? 69,7 28,9 - 1,4
2 Br-xrt 68,2 21,7 9,4 0,7
MesoekToMopdu
1 Brxr? 46,7 47,2 - 6,1
2 Brxr! 49,2 41,8 58 52
Extomopdu
1 Brxr? 44,2 49,0 - 6,8
2 Br-krt 50,6 38,6 4,7 6,1
36aaHCcOBaHMIA COMAaTOTHUI
1 Br-krt 55,6 39,3 - 51
2 Br-krt 62,1 24,2 9,8 3,9

Ta6anus 4. BincoTkoBe CHiBBITHOIICHHS TUITIB 3MiH JIaCTOJIIYHOTO TUCKY IPU J030BaHUX (i3MYHNX HABaHTAKEHHSX Yy IiBYAT Tip-
ChKHUX palioHiB 3akapnaTchKkoi 00JIACTi 3aJIe)KHO BiJl BITHOCHOTO M’sI30BOr0 KOMIIOHEHTY MacH Tiya, N=102

IloTyxHicTh HaBaHTa- Tum 3MiH TiaCTOJIIYHOTO THCKY, %o
JKEHHS Hwxue Buxigaoro piBas | [lopiBHIoe BuxinHoMy |®DeHOMEH HecKiHYeHHOTO | BuIe BUXigHOTO piBHA
PiBHIO TOHY
Hopwmaibauii BmMicT M’si3iB (24,3 — 30,3 %), n=59

1 Br-xr! 67,2 29,1 - 3,7

2 Br-krt 78,9 9,2 10,5 1,4
Bucokuii Bmict m’si3is (30,4 — 35,3 %), n=40

1 Br-kr? 70,2 27,7 - 2,1

2 Br-krt 83,1 6,4 7,3 3,2
Jyxe Bucokuii BmMicT M’si3iB (> 35,3 %), n=3

1 Br-xrt 66,8 28,3 - 49

2 Br-krt 81,5 7.8 9,9 0,8

Haii0inpme takux ocib Oyso cepes AiBYaT 3 BimHOC-
HHM BHCOKHMM BMICTOM JaHOro KommoneHnty (> 35,3 %)
4,9% oci6. Y 3,2% 0cib 3 BUCOKMM BiJHOCHHM BMICTOM
M’SI30BOr0 KOMIIOHEHTY J[030BaHa poOOTa Ha BEIOEpro-
MeTpi MOTyXxHicTi0O 2 BT Ha 1 Kr mMacu Tijla BHKIHKaia

MIZBUINCHHS JiaCTOMIYHOrO THCKY. «®DEHOMEH HEeCKiH-
YEHHOI'0 TOHY» CIOCTEpPIraBCs Yy JIBYAT, SIKi BUKOHYBAJIU
pOOOTY IpU BEIOEProMETPUYHOMY HABAHTAKCHHI 1HTEH-
cuBHicTIO 2 BT Ha 1 Xr Macw Tijla He3aJexHO BiJ BMICTY
M’S130BOTO KOMIIOHEHTY.

Ta6auus 5. BincoTkoBe CHiBBITHOIIEHHS TUITIB 3MiH JIaCTOJNIYHOTO TUCKY IIPH A030BaHUX ()i3MYHNX HABaHTAXKEHHSX Yy JiBYAT Tip-
CbKUX paioHiB 3akapnaTchkoi 001acTi 3aJIeXHO BiJl Bi/IHOCHOTO BMICTY XMPOBOTO KOMIIOHEHTY MacH Tina, N=102

IotyxHicTh HaBaHTa- Twm 3MiH 1iacTONIYHOTO THCKY, %
JKEHHS Hwxue Buxigaoro piBas | [opiBHIoe BuxinHoMy |®DeHOMEH HecKiHYeHHOTO | BuIe BUXigHOTO piBHS
piBHIO TOHY
Husbkuii BMicT xupy (< 21,0 %), n=39
1 Br-kr! 68,5 28,7 - 2,8
2 Brxr 82,1 7,0 10,1 0,8
Hopwmaunsauii BmicT xupy (21,0 — 32,9 %), n= 52
1 Brxr! 67,1 28,7 - 4,2
2 Br-xrt 77,4 49 8,3 2,4
Bucoxkwuii BmicT xupy (33,0 — 38,9 %), n=11
1 Br-krt 40,8 40,9 - 18,3
2 Brkrt 52,7 27,0 9,4 10,9

Sk cBiguaTh HaBeJCHI BUINE AaHi TaOJl. 5 cTaH cepiie-
BO-CYJIMHHOI CHCTEMH 3a MOKA3HWKOM 3MiH J1aCTOJIYHO-
IO THUCKY 3aJIe)KaB BiJ KHPOBOTO KOMITOHEHTY: HailOiib-
IIUHA BiZICOTOK OCi0, sSIKi Maju PiBeHb JiacTOIIYHOTO THC-
Ky BHIIE BHUXiJIHOTO PiBHS, IPH A030BaHid poOOTi Ha Be-
noeproMeTrpi moTyxHicTio 1 BT Ha 1 kr macu Tina i 2 Br
Ha | KT MacH TiJla COCTepiraBcs y AiBYaT 3 BUCOKHUM Bil-
HocHUM BMicToM xupy (33,0 — 38,9 %), ue Oymo 18,3%
ta 10,9% oci6 BigmoBigHO. «®eHOMEH HECKIHYEHHOTO
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TOHY» CIIOCTEpiraBCsl y JiBYAT JIUIIE IPU BEJIOEPrOMET-
pUYHOMY HaBaHTaKEHHI iHTEHCHBHICTIO 2 BT Ha 1 kr
MacH Tina.

BucnoBku. [TpoBeneHi nocmipkeHHS 3aCBiIUMIN, IO
y 00CcTe)XyBaHUX JiBUAT JUHAMiKa BiIHOBJICHHS YacTOTH
CEepIeBUX CKOPOYEHb Micisi poOOTH Ha BeJIOEproMerTpi,
sIKa TTiIBUIIMIIA YaCTOTY CEPLEBUX CKopodeHb 10 130-140
yn-xs! (B aepobHOMY pexumi eHeprozabesnedenHs), 1o-
YaToK ii CyTTEBOTO 3HMKEHHS 3apeecTpoBaHo uepes 30 ¢
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mics 11 npunuHeHHs. [licist poOOTH, 10 BUKIMKAJIA ITij-
BUILCHHS YacTOTH CepleBUX ckopodeHb p0 180-190
yn-xg! (y 3MillaHOMy pexuMi eHeprozabesrneueHHs) 1o-
YaTOK CYTTEBOTO 3HWKEHHs BiiMidaeThes uepes3 120 c.
BusiiieHo BiAMIHHOCTI peakuii apTepiaibHUX CYAWH
Ha 1030BaHi (Di3MYHI HABAaHTAXKEHHS 3aJIE)KHO BiJl coMa-
TOTHITy Ta KOMIIOHEHTHOTO CKIany Tina. BoHum xapakre-
PHU3YIOTBCS THM, IO TIPH HABAHTAXXECHHI IHTCHCUBHICTIO |
Bt Ha | Xr Macu Tina y IiBYaT TipChKUX pailoHIB €KTOMO-
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pdHOrO Ta ME30€KTOMOP(HOrO COMATOTHIIIB CIIOCTEpira-
€ThCs HAOIIBIINAHM BiACOTOK OCI0 i3 MiABUIIEHUM IiacTo-
JIYHUM THCKOM i/l Yac BHUKOHAHHS (hi3UUHOI pOOOTH.
To0T0, HEMOCTATHICTh KHUPOBOT'O KOMIIOHCHTY Ta BIJHOC-
HE 30UTBIICHHS M’S30BOr0 KOMIIOHCHTY y COMATOTHUIII Ta
KOMIIOHEHTHOMY CKJafi Tijla JiBYaT TipChKHX paioHIB
BHKJIMKAJIa HETaTHBHY pPEaKIil0 CyAWH, a caMe IIiJBH-
IICHHS 1aCTOJIYHOTO THCKY BHIIE BUXITHOTO PiBHS.
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Recovery dynamics of the function of cardiovascular system of girls from the mountain areas of Transcarpathia with differ-

ent somatotype and the body mass composition
O. A. Dulo, M. Y. Scherba

Abstract. The work is devoted to the establishment of features of restoration of the function of the cardiovascular system by the pa-
rameters of heart rate and blood pressure after metered physical work of girls from mountainous regions of Transcarpathia, depend-
ing on the somatotype and the component composition of the body weigth. They are characterized by the fact that when the intensity
of 1 W per 1 kg of body mass of girls from the mountainous regions then ectomorphic and mezoectomorphic somatotypes showed us
the highest percentage of persons with increased diastolic pressure, and the exercise on a bicycle ergometer with the intensity of 2 W
per 1 kg of body weight caused decrease in the amounting of cases of increase in diastolic pressure.

Keywords: physical health, somatotype, diastolic pressure, girls.
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Abstract. The paper presents and analyzes data from an experimental study conducted on white rats of reproductive age. The aim of the
study was to study the morphometric and histological changes of the rat spleen parenchyma in experimental obesity and its correction
with melatonin. Eight weeks later, a significant decrease in the relative area of white pulp in the spleen parenchyma of white rats of
males and females was observed, and an increase in the relative area of red pulp was observed. After two weeks of HCD, after which six
weeks of HCD + melatonin the relative area of white and red pulp almost corresponds to the indicators of intact animals.

Keywords: obesity, spleen, white pulp, red pulp, melatonin.

Introduction. Overweight in the modern world is a com-
mon phenomenon. An increasing percentage of people
suffer from obesity and this figure is steadily increasing.
However, most perceive the problem as aesthetic. Excess
body weight and obesity is a recognized risk factor for the
development of metabolic diseases, including insulin re-
sistance, type 2 diabetes, hypertension, non-alcoholic fatty
liver disease (NAFLD), polycystic ovarian disease and
some cancers [2, 3, 5-8].

Analysis of recent research. It is revealed that with in-
crease of the patient's body mass index (BMI) the systolic
blood pressure, diastolic blood pressure, heart rate, the
absolute value of the thickness of the left ventricular wall,
and the relative thickness of the walls increase[1]. The
effect of obesity on the structure of the kidneys in patients
with hypothyroidism is analyzed. A decrease in the glo-
merular filtration rate was detected [4].

Since the fact that obesity causes changes in the struc-
ture of organs, has already been described and proven by
many, the possibility of correcting them remains an urgent
question.

The aim of the study. To study morphometric and his-
tological changes of the rat spleen parenchyma in experi-
mental obesity and its correction with melatonin.

Materials and methods. We carried out the study on 66
white rats of reproductive age (2.5-6.5 months) weighing
120-280 g.

Microanatomy of the spleen structural components in
white rats under conditions of physiological norm was
studied on 10 intact animals. Experimental animals were
divided into 4 groups: the first group (10 animals), being
fed a high-calorie diet (HCD) for eight weeks; the second
group (10 animals), being fed a high-calorie diet (HCD) for
two weeks, whereupon by a two weeks fed a HCD with
melatonin; the third group (10 animals), being fed a high-
calorie diet for two weeks, whereupon by a four weeks fed
a HCD with melatonin; the fourth group (10 animals),
being fed a high-calorie diet for two weeks, whereupon by
a six weeks fed a HCD with melatonin. Each group includ-
ed 5 male and 5 female rats. High-calorie diet was achieved
due to the fact that glutamate sodium was added into food
in a dose of 0.07 g / kg of rat body weight, and fructose
solution was added into water. The dose of melatonin was
10 mg / kg rat body weight, administered orally daily in the
afternoon at the same time.
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Control was provided by 16 white rats, fed a standard
diet of vivarium instead of a high-calorie diet.

All experimental animals were kept under the vivarium
of the Danylo Halytskyi Lviv National Medical University.
The study was performed in accordance with the provisions
of the European Convention for the protection of vertebrate
animals used for experimental and other scientific purposes
(Strasbourg, 1986), Council of Europe Directives 86/609 /
EEC (1986), Law of Ukraine No. 3447-1V “On the Protec-
tion of Animals from Cruelty”, the general ethical princi-
ples of experiments on animals adopted by the First Na-
tional Congress of Ukraine on Bioethics (2001).

Morphometric studies were performed using a system of
visual analysis of histological preparations. Images from
the histological preparations of the spleen in the computer
monitor were displayed from the MICROmed SEO SCAN
microscope by means of the Vision CCD Camera.

Morphometric studies were performed using VideoTest-
5.0, CAAPA Image Base, Stepanizer, and Microsoft Exel
on a personal computer. The studies were performed at
certain times of the experiment in drugs stained with hema-
toxylin and eosin.

Results and its discussion. The spleen is a secondary
immune organ in which antigen-dependent proliferation
and differentiation of T and B lymphocytes occurs. The
histological structure of the spleen of intact animals corre-
sponds to the species norm. The fibrous membrane sur-
rounds the spleen from the outside, from which the spleen
lining trabecules inside the organ. The parenchyma is
formed by white and red pulp (Fig. 1). The white pulp
consists of periarteriolar lymphoid sheats and splenic lym-
phatic follicles. The red pulp is represented by clusters of
blood cells that are surrounded by reticular cells.

Eight weeks after HCD, there is a significant decrease in
the relative area of white pulp in the spleen parenchyma of
white rats of males and females to 21.6 + 1.22% and 21.78
+ 1.3%, which is 16.2% and 17.4% less parameters of
intact group of animals (Table. 1). Accordingly, the relative
area of the red pulp increases to 78.4 + 1.45% in male rats
and to 78.22 £ 1.54% in female rats. These parameters are
5.6% and 6.2% higher than the parameters of the intact
group of animals (Table 1).
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with hematoxylin and eosin. Magnif.: A. obj. x 20, ocul. x 10.
Designations: 1 — red pulp; 2 — white pulp; 3 — germinal center of
lymphatic follicle; 4 — mantle zone; 5 — marginal zone.
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After eight weeks of high-calorie diets, the number of
monocytes, macrophages and plasmocytes in both male
and female rats increased. Hemosiderin residues occur both
in the cytoplasm of macrophages and in intercellular spaces
(Fig. 2). The presence of iron-containing pigment is evi-
dence of erythrocyte death. The proportion of reticular
connective tissue in the splenic strands increases. The veins
of the red pulp are full-blooded. There is an immuno-
inducing effect with enhanced proliferation of activated
lymphocytes and their subsequent differentiation into
plasma cells. Around small vessels, eosinophilic aggrega-
tion and lipid accumulation in the enlarged sinuses are
found.

Table 1. Indices of the relative area of white and red pulp levels in white rats, % (M + m)

Group name White male rat White female rat
Swhite pulp,% Sred pulp% Swhite pulp,% Sred pulp,%
Intact animals 25.78+1.18 74.22+1.33 26.38+1.02 73.62+1.4
Group I — 8 weeks fed a HCD 21.6+1.22 78.4+1.45 21,78+1.3 78.22+1.54
Group Il — 2 weeks fed a HCD, 2 weeks HCD+melatonin 27.69+1.39 72.31£1.62 27.72+1.49 72.28+1.74
Group Il — 2 weeks fed a HCD, 4 weeks HCD+melatonin 26.7+1.22 73.3£1.78 27.26+1.08 72.74+1.48
Group IV — 2 weeks fed a HCD, 6 weeks HCD+melatonin 25.34+1.09 74.66+1.69 26.35+1.19 73.65+1.58

Fig. 2. Fragment of the spleen of a white female rat after 8 weeks
fed a HCD. Stained with hematoxylin and eosin. Magnif.: A. obj.
% 10, ocul. x 10. Designations: 1 — red pulp; 2 — white pulp, lym-
phatic follicle; 3 — fuzzy differentiation of lymphatic follicle
regions; 4 — central artery; 5 — accumulation of hemosiderin and
lipids in the venous sinuses of the red pulp.

Morphometric indices in the second group of animals
(two weeks of HCD, followed by two weeks of HCD +
melatonin) indicate that the relative area of white pulp in
the spleen parenchyma of white rats of males and females
increased by 7.4% and 5.1%, respectively, compared to the
intact group of animals, and is 27.69 + 1.39% and 27.72 +
1.49% (Table 1). Accordingly, the relative area of the red
pulp decreases to 72.31 + 1.62% in male rats and 72.28 +
1.74% in female rats. These figures are 2.6% and 1.8% less
than the parameters of the intact group of animals (Table
1).

Histological preparations have a moderate amount of
iron-containing pigment in the red pulp of the spleen, some
arteries with a thickened wall, their lumen tightly filled
with elements of blood. Many lympbhatic follicles contain a
germinal center.

Morphometric indices in the third group of animals (two
weeks of HCD, followed by four weeks of HCD + melato-
nin) indicate that the relative area of white pulp in the
spleen parenchyma of white rats in males and females
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decreased by 3.6% and 1.7%, respectively. group of ani-
mals and is 26.7 £ 1.22% and 27.26 &+ 1.08%. These indica-
tors are 3.57% and 3.3% more than the parameters of the
intact group of animals (Table 1). Accordingly, the relative
area of the red pulp is increased by 1.4 and 0.6% compared
to the previous group of animals and is 73.3 + 1.78% in
male rats and 72.74 + 1.48% in female rats. These figures
are 1.2% less than the parameters of the intact group of
animals (Table 1).

Fig. 3. Fragment of the spleen of a white female rat after 2
weeks fed a HCD, after what 2 weeks HCD+melatonin. Stained
with hematoxylin and eosin. Magnif.: A. obj. x 10, ocul. x 10.
Designations: 1 —white pulp; 2 — red pulp; 3 — full-blooded artery
with thikness wall; 4 — accumulation of hemosiderin in the red
pulp; 5 — central artery; 6 - periarteriolar lymphoid sheats.

Morphometric indices in the fourth group of animals
(two weeks of HCD, followed by six weeks of HCD +
melatonin) indicate that the relative area of white pulp in
the spleen parenchyma of white rats of males and females
decreased by 5.1 and 3.3%, respectively. with the previous
group of animals and is 25.34 + 1.09% and 26.35 + 1.19%.
These figures are 1.7% and 0.1% less than the parameters
of the intact group of animals (Table 1). Accordingly, the
relative area of the red pulp increases by 1.9% and 1.3%
compared to the previous group of animals and is 74.66 +
1.69% in male rats and 73.65 + 1.58% in female rats .
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These figures by 0.6% and 0.04% exceed the parameters of
the intact group of animals (Table 1).

The number of lymphatic follicles containing the germi-
nal centers decreases, the boundaries between the follicles
are clear, the differentiation into zones is followed almost
everywhere (Fig. 4). Some veins are enlarged, full-blooded.
The amount of hemosiderin in the parenchyma of the
spleen is moderate.

Fig. 4. Fragment of the spleen of a white female rat after 2
weeks fed a HCD, after what 6 weeks HCD+melatonin. Stained
with hematoxylin and eosin. Magnif.: A. obj. x 20, ocul. x 10.

www.seanewdim.com

Designations: 1 — white pulp, lymphatic follicle; 2 — marginal
zone; 3 — red pulp; 4 —hemosiderin in the red pulp.

Conclusions. As a result of a study in rats males and
females, we found:

1. After eight weeks of HCD, a significant decrease in
the relative area of white pulp in the spleen parenchyma of
white rats of males and females was observed by 16.2%
and 17.4%, respectively, and a corresponding increase in
the relative area of red pulp by 5.6% and 6.2%.

2. After two weeks of HCD, after which six weeks of
HCD + melatonin the relative area of white pulp in the
spleen parenchyma of white rats in males and females was
1.7% and 0.1% less than the parameters of the intact group.
Accordingly, the relative area of the red pulp by 0.6% and
0.04% exceeds the parameters of the intact group of ani-
mals.

3. Under the conditions of melatonin correction, it is
found that the boundaries between the follicles are clear,
differentiation into zones is followed almost everywhere,
some veins are enlarged, full-blooded, the amount of he-
mosiderin in the parenchyma of the spleen is moderate.
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AHoTanis. B po0oTi po3rspaeTscs OfHA 3 OCHOBHHX BJIACTUBOCTEH CKIIAJHUX TEXHIYHHX CHCTEM — (YHKIIOHAIBHA CTIHKICTB.
[oOynoBa MeTOMKY [T TIarHOCTYBaHHS HECIIPABHOCTEH B CEHCOPHHX BY3J1aX 0€3POTOBUX CEHCOPHUX Mepekax miampueMmcTs. [lana
METO/IMKa JT03BOJINTH O€3[pPOTOBUM CEHCOPHHUM MepekaM IiANPHEMCTB 30epiraTy yIpoaoBxK 3a1aHoro Yyacy BUKOHAHHS CBOTX OCHOBHHX
(yHKIIH B MeXaX, BCTAHOBJICHUX HOPMATHBHIMH BUMOTaMH, B YMOBAX BILUTMBY HIOTOKIB BiIMOB, HECTIPaBHOCTEH, 3001B.

Knrwuosi cnosa: ¢pynxyionanvua cmitikicms, 6€30pomogi CeHCOPHI MePeiCi.

Beryn. be3npoToBi ceHCOpHI Mepexi HMIMPOKO BHKOPHC-
TOBYIOTBCS Y BCiX c(hepax JII0JChKOI TisNTbHOCTI, 30KpeMa,
HA BEJMKHX MPOMHUCIOBUX mianpueMcTBax [1]. Awnam3
(YHKIIOHYBaHHS TAKMX MEPEX MOKa3aB, 110 Taki iX XapakTe-
PH3YIOTh TaKi BIACTUBOCTI SIK CTIAKICTh, HAIHHICTh, YKUBY-
YiCTh, BIZIMOBOCTIHKICTh TIPH [Iii BIMOB 1 300iB, ajie He J03BO-
JISFOTH TIOBHOFO MIpOFO OITHICATH TPOLiecH (PyHKITIOHYBAHHS B
yMOBax Jii HOTOKIB BiJMOB 1 HECIPaBHOCTEH, MOJIMBHX
YMHUCHHX JiH, @ TAKOXK MOMIJIKaX 00CIIYyTOBYIOUOTO IEpPCOHa-
Jy 1 iHIMMX BHYTPIIIHIX i 30BHIMIHIX JECTAOLTI3YIOUNX JIisIX.
ToMmy, MOIIEHO PO3ITISTHYTH BJIACTHBICTH CKJIAJHUX TEXHid-
HHX CHCTeM — (DYHKI[IOHAIBHY CTIHKICTB.

Ilin ¢pyHKIIOHATBHOIO CTIMKICTIO 1HPOPMAIIIHOI CHCTEMH
PO3YMIETBCS BIACTHUBICTB 30epiraTd yIpoIoBK 3aJaHOTO Yacy
BUKOHAHHSI CBOTX OCHOBHHX (DYHKIIIH B MeXaXx, BCTAHOBJICHHX
HOPMaTHBHUMH BHMOTaMH, B YMOBaX BIUIMBY IOTOKIiB BiJl-
MOB, HECTIPABHOCTEH, 300iB.

Amnautiz ocHOBHUX myOutikamii. [TpoGnemu criiikocTi J10-
CIDKYBAIMCh Y POOOTax 0OaraTthOX aBTOPIB, OCHOBHHMH 3
skux € MoHorpadii A.M. JIsmynoBa, K. Jla-Camt u
C. Jlepmens, LI'. Mankuna, A. ITyankape, b.I'. [lemunosuua,
JI. Yezapu iHmmx. Binbiicts migxomiB Teopii criiikocri, Oa-
3yIOTBCS HA JOCHIDKCHHSIX CUCTEM AU(EPSHIIIHHNX PiBHSHB.
Pa3zom 3 THM, KITACHYHI TiIXOIH TeOpii CTIMKOCTI I cydac-
HHMX CEHCOPHHMX MEPEeX, 1110 3aCHOBaHI Ha BUKOPHUCTAaHHI Me-
TOJIIB IITYYHOIO IHTEJIEKTY, YacTO HE BiJIOBIIAIOTH BUMOI'aM
IIOJI0 aJICKBaTHOCTI Ta HAMIMHOCTI OIIHOK CTIMKOCTI (DYHKITi-
OHYBaHHS TAKUX CUCTEM.

[TpoGnema 3abe3rieueHHs CTIHKOrO  (DYHKI[OHYBaHHS
CKJIQJIHAX TEXHIYHMX CHCTEM BIIepiie Oyna IMOCTaBleHA B
podotax O.A. MamkoBa, ne B [2, 3] Brepine Oyiio BBEICHO
TepMiH “QyHKIIOHATIPHA CTIHKICTh’. KiTrouoBi MOI0MKEHHS
Teopii (DYHKIIOHABHOI CTIMKOCTI MOTiM OyJM PO3BHHEHI B
poborax O.B. bapabama, 10.B. KpaBuenka, B.A. CaBueHka,
O.A. Kononoa, C.M. Heminpka Ta iHmmx. Pasom 3 TuM,
OYEBHIHOIO € 3aJI)KHICTh MOZIENIeH 1 MeTOAIB Teopil (pyHKIN-
OHAJIEHOI CTIMKOCTI BiJT IPEeIMETHOT 00JIACTi iX 3aCTOCYBaHHSI.

MeTto10 podoTH € ToOyI0Ba METOJWMKU IS TiarHOCTY-
BaHHsI HECIIPAaBHOCTEH B CEHCOPHHX By3JlaX 0€3JpPOTOBUX
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CEHCOPHUX Mepekax HinnpueMcTB. JlaHa MeTomuka Io-
3BOJIUTH OE3POTOBHM CEHCOPHMM MepeXaM MiIpH-
€MCTB 30€epiraTi ynpoaoBX 3a/[aHOTO 4acy BUKOHAHHS CBOiX
OCHOBHHX (DYHKI[I B MEKaX, BCTAHOBJICHHX HOPMATHBHUMHU
BUMOTaMH, B yMOBaX BIUIMBY IOTOKIB BiIMOB, HECIIPaBHOC-
Tel, 3001B.

OcHoBHa yacTHHA. Y 0€3IPOTOBHX CEHCOPHMX Mepexax
BUKOPUCTOBYETHCS aITOPUTM B3a€MHOI 1HQOpMALiHOT y3ro-
JoKeHocTi 1 Horo momudikarii [4]. Y moemHaHHi 3 anropur-
MOM TapUPYBaHHsI TIOCTIHHNX HECTIPABHOCTEH 3 [5] 103BOJIsIE
o0y yBaTi KOMOIHOBaHY TMPOICAYPY MiarHOCTYBAaHHS Maii-
e YCIX MOCTIHHUX (32 BUHATKOM THX, L0 MPOSBUIIUCS TUIBKH
B IPyrOMY payHAi MDKCEHCOPHOTO OOMIHY) 1 YaCTHHH TPHXO-
BaHMX HecnpaBHOcTel. [loBemiHka CEHCOPHOTO By3ia IIPH
HOCTIHHIN BiIMOBI MOke OyTH JIOBUIBHOIO, ajie 00O0B’SI3KOBO
OJIHAKOBOIO TI0 BiJHOIIECHHIO /IO BCIX CEHCOPHMX BY3JIB 3
SIKUMHU JTAHUH CEHCOPHHI BY30J1 B3a€MOE. Y KOXKHIH 3 X
npoleyp NepeadadacThes, Mo sl Oyab-IKOTO CEHCOPHOTO
By3na (CB) B Ge311poToBiii ceHcOpHiil Mepexi 3 Oe3nocepen-
HIMH 3B'SI3KaMH, 1110 BUKOHYIOTh iICHTHYHI 3aBIaHHs, Pe3yITh-
TaT JarHOCTYBaHb MOXKHa IIPEJICTABUTH OJHUM YKCIIOM.
CyKyIHICTh PE3yJbTaTiB OOYMCICHh KOXHOTO 3aBIaHHS,
copMOBaHO 3a JTONMOMOTOK MIDKCEHCOPHOTO OOMIiHY BCIiX
CEHCOPHHX BY3JIiB Ta YTBOPIOE TIOYaTKOBUI HAOIp JIiarHOCTH-
YyHOI iH(oOpMAIll, MO I03BOJIIE OYAb-IKOMY CEHCOPHOMY
BY3Jly KOHTPOJIIOBATH CTaH MEpexi. 3a BiJICYTHOCTI HECIpaB-
HOCTEH 3HAYeHHs BCIX €JEMEHTIB IIOrOpKeHi, ToOTO abo
CITIBIIaIal0Th, 200 3HAXOITHCST B Jiana3oHi JIOMYCTHMUX
BigxuiieHb. [Ipy mposiBi HeCTIPaBHOCTI 3HAYEHHST OJJHOTO abo
JICKUTbKOX EJIEMEHTIB BIIPI3HAIOTBCS BNl IHIMX. 3aBIaHHS
ToJIsITae B TOMY, 11100 Bci cripaBHi CB oHOYacHO 1 0/JHO3HAY-
HO BU3HAUIJIM HOMEp HECTIPaBHOTO.

JliarHocTHYHMI TIpoLieC, IO BHKOHYETHCS B O€3MPOTOBII
CEHCOpHIM Mepexi, NMepiofMIHO YPUBAETHCS B KOHTPOJIBHUX
toukax (KT) st BukoHaHHs mporeaypy 3abe3nedeHss QyH-
KI[IOHAIBHOT cTiliKocTi. [Ipy BUKOpHCTaHHI iCHYIOUMX ITi/IXO-
JiB mporenypa 3abesneueHHs (DYHKIIOHAIBHOI CTIHKOCTI
TIOBHICTIO BUKOHYETBCS B THX ke caMux KT, B SIKHX BUSIBJICHO
HecrpaBHOCTh. Hexait N — 3aransre uncio CB B cucremi, t —
YHCIIO HecHpaBHUX. JliarHOCTyBaHHS MOCTIHHNUX HECIIPaBHOC-
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Teit pobutbes mpu N >2t +1 tpuBianbaum unsom. Tlpu
(hopMyBaHHi ITOYATKOBOI JiarHOCTHYHOI iH(opMartii poOUTh-
cst OIMH payHA oOMiHy, B KOXKHOMY cripaBHOMY CB dopmy-
erbest BekTop 3 N enemenTiB. B HboMy MicIsl po3TaliyBaHHs
HECTIpaBHUX EJIEMEHTIB CITIBIa/IaloTh 3 HOMEpPaMU HeCIpaB-
HHX CEHCOPHUX BY3JIiB.

JiarHoctyBaHHs ycix ()opM NpOsiBY NPUXOBAHUX HECIpa-
BHoctei# 3iticaumo Tinekd mpu N > 3{+1 i e Herpusians-
HuM 3aBaaHesiM [6]. Tlig dopmoro mposiBy HecmpaBHOCTI
(PITH) B pobOTI po3yMi€eThCs XapaKTep MiCLis pO3TalllyBaHHs
HECTIPaBHOT'O CEHCOPHOTO By3Jla B TIOYaTKOBOMY Ha0opi Jiiar-
HOCTHYHOI iH(popMarii, yTBOpeHHX B ofHii i Tiif ke KT ycima
cnpaBanmu CB. Ile BUKIMKaHO THM, II0 TIOYaTKOBHI HaOip
JiarHocTHYHOI iH(opMartii Mae HabaraTo CKJIaJHINTy CTPYK-
Typy, 30KpeMa 0araToBUMIpHY 1 po3pimKeHy, MICIIs pO3TalTy-
BaHHS HECTIPAaBHUX CEHCOPHHX BY3JIB IO/I0 PI3HUX CIIPABHUX
CB He criBmagaroTh i HEOTHO3HAYHO MOB'S3aHI 3 HOMEpaMu
HecripaBHux CB. Merton aiarHocTyBaHHSI IPYHTYETBCS Ha
TOMY, 110 B OfHii 1 Tili ke KT Bce MOxxIMBI (popMH TTPOSIBY
HecnipaBHocTe (PITH) 3a m0moMoror anroputMy B3a€MHOL
iH(OpMALIIITHOT y3ro/KEHOCTI NIEPETBOPSITHCS 10 OJHIET 1 Tie
K (hOpMH, BCTAHOBJICHOT TSl MOCTIMHKUX HecnpaBHocTeil. [Ipu
I[bOMY IIEPETBOPEHHI 3HAUCHHS KOXHOTO EJIEMEHTY BEKTOpPY
YTBOPIOETBCSL 32 JOMOMOTOI0 Ma)KOPHTApHOTO BHOOPY TIO
OLTBINIOCTI CHIBMATAF0YNX 3HAUCHB B TPYIax CIICMEHTIB T0va-
TKOBOTO Ha0OpY IiarHOCTHYHOI iH(popMmartii, Tak 1mo Ti OITH,
JUISL SIKMX YHCJIO HECHPAaBHHUX CEHCOPHHX BY3JIiB MEHIIE I10-
JIOBMHH BiJ| 3araJIbHOTO YHCIIa EJIEMEHTIB B IPYIIi, MAaCKyIOTb-
csl, TOOTO MOXKYTh HaKOIMYYBAaTHCS 1 BHUKIIMKaTH BiJIMOBY
Mepexi. [IporoHOBaHa MeTOAMKa MOJSIrae B TOMY, 100 JIs
Oyap-sixoi OITH chopmyBatn B kokHOMY cripaBHOMy CB
MHOXXMHY JIOIyCTUMHX PE3yJbTaTiB IarHOCTYBaHHS (MOX-
T1Bo, B Jieskix CB — HeoHO3HAYHMX ), ITiCIIS YOTO B JIEKLIb-
kxox KT 3a nomomororo nepeTBopeHb HaJl OYaTKOBUM Habo-
POM HiarHOCTUYHOI iH(pOpMAIIil i HECITIBIIATAlOuNMH Pe3yIIh-
TaTaM{ JIIarHOCTYBAaHHsS YCYHYTH HEOJHO3HA4HICTh BH3HA-
4yeHHs1 HoMepa HectipapHoro CB. IIpouenypa miarHocTyBaH-
HsI, IO PEATi30BYE 10 METOJIHKY, € OaraToeTarHoo, Ipuyo-
My s pisaux OITH 3aBepiryeTsest Ha pisHEX eTanax. CTBe-
PIDKY€ETBCS, 110 HE3BAXKAFOYM HA JIOBUIBHUN XapakTep JaHMX,
110 npuiiMaroThes Bif HecripaBHoro CB B koxkHOMY payHIi
MDKCEHCOPHOr0 OOMiHy, MHOXXMHA HECNpaBHHX BY3NiB B
MOYATKOBOMY HaOOpi JiarHoCTH4HOI iH(opmari, sika chop-
MoBaHa cnpaBHumu CB, po3sraiioBaHa 3aKOHOMIPHO, IO i
JIO3BOJISIE PO3POOUTH MpaBHUJIA JiarHOCTYBAHHSI.

[pu po3poOd1i METOAMKH JIarHOCTYBAaHHS HECTIPaBHOCTEH
OyJi TIpUIHATI JOMYIEHH TIPO XapakTep NposiBy HECIpaB-
HOCTI, IO TPHHIMIIOBO BiOPI3HIIOTHCS BiJl BUKOPHCTAHUX
TP KJIACHYHII TIOCTAHOBIII 3aBJJAHHS B3a€EMHOI iH(OpMAIIiii-
HOI Y3rOJDKEHOCTI.

1. KoxHuil ceHCOpHUiA By30J1 CUCTEMH MOXKE HE3AJIEHKHO
BiJl 1HIIMX BU3HAYUTH MICLIE PO3TAIYBaHHS YCIX HECIIPABHHX
CEHCOPHUX BY3JiB Y BJIACHOMY ITOYaTKOBOMY Ha0Opi JiarHoc-
TUYHOI iH(OpMaIlii 32 03HAKOIO HECTIBMAIIHHS 3 OUIBIIICTIO
3HAYEHb.

2. TlepenbadaeTscsi, MO TPOSB HECIPABHOCTI B PI3HMX
KPUTHYHHMX TOYKaxX Mifl 4ac BUKOHAHHS MPOLIETYPH JiarHoc-
TYBaHHSI M€ CTIMKUH XapakTep. Y KOXHIH KpUTHYHIN TOYIl
(opMyeThcst HOBHMI Hallp aAiarHOCTWMYHOI iH(pOpMamii, 1pu
IIbOMY YHMCJIO 1 MiCIle PO3TalllyBaHHS B HbOMY HECIPaBHHX
CEHCOPHHUX BY3JIiB MOJKE 3MIHFOBATHCS JOBUILHIM YHHOM.

®opMyBaHHSs 1OYaTKOBOTO HAOOPY. 3aKOHOMIPHOCTI Po3-
TallyBaHHS HEY3TO/DKEHUX CEHCOPHHX BY3JIiB B IOYaTKOBOMY
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Habopi. MeTonMKa J1iarHOCTYBaHHS IPYHTYETHCS Ha IIPUITY-
LIEHHI 1po Te, 1o Jyist Oyb-sikoi PITH icHyroTh 3aKkoHOMIp-
HOCTI PO3TAlLlyBaHHsI HECIIPaBHHX CEHCOPHHUX BY3JIB B T0Ya-
TKOBOMY Habopi fiarHoctiaHoi indopmanii (ITHAI). Braci-
JIOK HECHIBIIAJIAI0YOT0 XapakTepy (hopM MposiBY OJHIET 1 Tiel
K mprxoBanoi HectipaBHocTi B [TH/I pisarx CB mi 3akoHO-
MipHOCTI TIOBMHHI icHyBatH Ha piBHsX CB 1 0e3mportoBoi
CeHCOpHOI Mepexi B mutoMy. ChopMyIIOeEMO TIOTE3H IIPO
XapakTep MicIlb po3ranryBaHHs HectipapHix CB B [TH/II, na
OCHOBI sIKHX Oyzie po3po0IieHa mpomeypa AiarHOCTYBaHHSL.

Crpyxrypy ITH/I dopmyBaTMeMo Tak, mo0 po3Tamry-
BaHHs koxxHOro CB (enemeHTy) B HiM MOXHa OyJI0 3B'sI3aTH 3
MapipyToM oOMiHy naHumu. Ilig MapripyToM po3yMi€Thes
nociIoBHICTE HoMepiB CB, uepes siki nepenarThes pe3yiib-
TaTH 00YUCIIeHb OJHOTO 1 Toro >k CB mpu Oararo payHm0BO-
My oOMiHi. JIoB)krHa MapLIpyTy JOPIBHIOE YHCITY payHIiB. Y
Oy/Zb-IKOMY MapIIpyTi HE NOBHHEH IOBTOPIOBATUCS >KOJICH
HoMep CB, OCKUTBKHM iHAKIIE MOMIIMBE 3JHTTS JEKUTBKOX
TIPOSIBIB OfTHIET 1 Ti€l X HECTIPaBHOCTI B OAHOMY i TOMY K
enementi [TH/IIL.

Hexait B cucrtemi, mo ckiaamaerbest 3 N >3t+1 CB,
3IIHCHIOETBCA TIAPHUPYBAHHA HE OUTBINE HDK t TMPHXOBAHMX
BimMmoB. Ctpyxrypy [TH/I moxHa nipencraBut B BUILimi R-
MipHoro kKy6a, ne R =t+1- uucno payuuis foro Gopmy-
Banst. Enementn ITH/I nosHagatimenmo sk Al 1,...,15) |
me iy =1.N— somep CB; r= 1.R— Homep paymny.
MapipyT 06MiHy mounHaeThes B i-My CB, sikuit B mepriomy
payHIi mepesae 3HAuCHHsS BIIACHOTO PE3YJIbTAaTy JiarHOCTY-
BaHH B 12-#1 CB, apyrwit i2-# mepenae foro B i3-i 1 Tak madi.
Y R-My payHzi it pe3ynpTaT mepenaetbes Bin iR-it B n-it
CB. MHoxwuHa ycix MapmpyTiB 0OMiHY, IO IIPOXOISTH B
OITHOMY 1 TOMY K payHIi i 4epe3 omuH i Toit sk CB, yTBOpIOE
rinepruiommHy B R-mipHii crpykrypi [TH/II. Hampukmazn,
mpu R=2 Aj € Matpuriero. [ inepruionwHi, nepenadi 1a-
HUX, L0 MICTSTh pe3ysbTarH, BiJ opHOMy i Tomy x CB B
HEpILIOMY payH/ii, BIIIOBIIAIOTH Psi/IKaM, B APYrOMY — CTOBII-
ISIM MATPHIIL.

Hexaii HecripaBHicTh nposirsiacst B f-my CB min yac Brko-
HaHHSA TUTBKA OJTHOTO I-T0 payHIy oOMiHy. [Iprmyckaemo, mo
yci HecripaBHi CB, TOpomKeHI IPOSBOM HECIPABHOCTI B
1IKOMY BHITAJIKY, y Oyab-sikili A MaroTh GyTH po3TarmoBaHi B

OJIHIN i TIN Ke TIMEePIUIOIINHI:

) (A G 1)

MmuoxuHy ycix rinepriommH B A, mossaunvo yepes H,

gucno ix pisie R x N . Micue posrariyBanHs HeclpaBHOTO
CB B ITH/I 115t Oy/1b-51K0i HECIIPABHOCTI € HAOOPOM B3aEMHO

opToroHambHUX rinepmiomua  H | (r, f ) , 0 TepeTuHa-

¥0ThCA B f-ii no3uLi Ha ronoBHii diaronam A , sKa po3ymi-
€TBCS K
N-mipHwit BEKTOD, YTBOPEHHUIA eNIeMEHTaMU
{A, (.. ig) | (Vr=1..R):i, = i}, ne i =1..N. Sxmo
1O PO3TAIlyBaHHIO HECTIPABHOIO CEHCOpa B A 0IHO3HAYHO
BHM3HAYACTHCS TOUKa Tepetnry H | (I’, f ) Ha TOJIOBHIHN ia-

roHayi, To N-it CB omHO3HaYHO BU3HA4Ya€ HECHPABHICTH, iH-
aKIIe pe3ysbTaT IiarHOCTYBAHHS € HEOAHO3HAUHMM (CKIIasa-
etbest 3 R pizHux HoMepie CB, o1MH 3 SKUX BIAIOBIZac He-
cripaBHOMY). Pe3ysbTaT HEOJHO3HAYHOrO AiarHOCTYBaHHS
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Ha3MBaTHMMEMO IHTEPIPETOBAHUM, SIKIIO KOXXHOMY HOMEpY
MOCTaBJICHA Y BIATOBIIHICTh €IWHA TIMEPIUIONIMHA, B SKil
pO3TAIlIOBAHMI HECHPaBHUN EJIeMEHT. [Hakmie pe3ynbrar
HEOJHO3HAYHOTO JIarHOCTYBAaHHS Ha3WBAaTUMEMO HEIHTEpII-
peToBaHuM. [HTEpIIpETOBaHMH pe3ynbTaT (GOPMYy€EThCS TUTBKU
y ToMy BHMAIKY, skimo [TH/II MicTUTh eMHMI HecTIpaBHHUN
CeHCOop. SIKIIo X OYaTKOBHIT Hadip JiarHocTHIHO iH(opMa-
Iii MICTUTB NIEKUTbKAa HECTIPABHIX CEHCOPHHUX BY3JIB, PO3Ta-
IIOBAaHUX CUMETPUYHHAM YMHOM BiZTHOCHO TOJIOBHOI JiaroHai
A, , TO KOKeH HOMEp CEHCOpa B HEOTHO3HAYHOMY Pe3yIIbTaTi

JIIarHOCTYBAHHS TIOB'A3aHUI HE 3 OJIHIEIO TIMEPIUIONIMHO0, a
31X HabopoM.

3 IHTEpIpPETAIEI0 PO3TAIIYBAHHS HECIPABHUX CCHCOPIB
TAKOXK TMOB'SI3aHO TIPHUIYIICHHS MPO 3aKOHOMIPHHUN XapakTep
@IIH i Ha piBHI cucTeMH. 3aleKHO BiJ| TOTO, B SIKIH Tireprr-
JIOIIIFHI PO3TAIIOBAHI HECTIPABHUI CEHCOp (Y AKOMY payHIi I
TIPOSIBINIACS  HECTIPABHICTH), PE3yJbTaT Ii iarHOCTYBaHHS
MOo)ke OyTH ifeHTHYHMM abo HeimeHTHIHMM il yeix CB.

Muoxuna H ckimamaetbes 3 ABOX IMiAMHOMKHUH: Hl, B AKHX

@IIH € inenTnunmmu, i H.,, B SKMX BOHM HE iIEHTHYHI.

2°
BusHaueHHs1 01HO3HAYHOTO pe3ynbTaTy B N-My CB He € moc-
TaTHBOIO YMOBOIO I 3aBEPLICHHA NPOLEAypH MiarHOCTY-

BaHHs. SIKIO OJHO3HAYHMI PE3YyJHTAT YTBOPEHUH 3a JOIO-
MOTOIO0 Hn(l‘, f) (H,, 1o BiH € inerTmurnm m1a ycix CB

CHCTEMH, MPOIIEypa IArHOCTYBaHHSI 3aBEPILY€ETHCS, IHAKIIIE
HEOOXiJTHO BUKOHATH MEPETBOPCHHSL. Tx comin PO3ALTITH Ha JBi
TPYIH:

1) BuxonyBanux Haj ITH/II, mTyyHo mepeBoasuuMH He-
cnpapsi CB 3 rinepmomms H, 8 H, 3a nonomoroio CB,

1110 OJJTHO3HAYHO BU3HAYMIIN HECTIPABHUH CEHCOPHUI BY30JT;

2) BUKOHYBaHUX HaJ MOMoMibKHAMHA Habopamu ([IH), xo-
KEH 3 SIKMX YTBOPEHWH 3 OJHAKOBMM UYMHOM IHTEpIIPETOBa-
HUX PEe3yJbTATiB HEOMHO3HAYHOTO [IaTHOCTYBAaHHS OJNHI€T i
Ti€l 5k HectipaBHOCTI yciMa CB 6e31poToBoi ceHCOpHOI Mepe-
xi. [ani, mo nepenarotees y JJH, Marots OyTH MOTOMKEHI 32
JIOTIOMOT'OI0 QJITOPUTMY B3a€MHOI iH(OpPMAIIIHHOI y3roJpKe-
HOCTI, 11100 MacKyBaTH Pe3yJIbTaTH, 10 PO3Y3TOIIIHI, JiarHO-
CTYBaHHSI, 11O MepesiatoThesl B piHi cripaBHi CB Bij oxHied i
Ti€1 %K HECTIPABHO.

Yucmo JIH cBimomo Oinbliie, HiXK YHCIO HEOTHO3HAYHHX
pe3ysIbTaTiB JIarHOCTYBaHHs, BHACTIZOK TOro, IO HE YCi
@IIH e iaTepnperoBanmvu. [leperBoperns JH momnsrae y
BU3HAYCHHI HOMepa HecnpaBHoro CB 3a nomomororo mMasko-

purapsoi npoueaypu. s H (I‘, f ) (H, mopir Buxonauns
uiei mpouenypu piauit N —1, mis H, (I‘, f ) (H, Bin
TIOBUHEH MaTH MEHINI 3HAueHHs, 3alexHi Bix r. Pesynbrar
JIArHOCTYBaHHs, OTPHUMaHWil 3a JIOIIOMOIOIO TPOLEIYpPH
Ma)KOPUTapHOTO BUOOPY, TAKOXK MOXKe OyTH HEOIHO3HAUHHM,
HaBITb SIKILIO [IEPEBUILIEHHUI MOPIr 1i BUKOHAHHSL.

V Bunazky, skmo no pizaux JIH ogHOYacHO mepeBwuie-
HUH TOPIr MaKOPHTAPHOTO BHOOPY 1 MPH IFOMY OTpPHMaHi
HECTIBIAIAl09i Pe3yIbTaTH JIarHOCTYBaHHS, @ TAKOX SIKIIO
Hi 110 OtHOMY Habopy He OyB IOCSTHYTHII TOPOTOBHIA PiBEHD,
3 HECHIBMAJAIOUNX pe3yJbTaTiB BUMAraeTbCs chopMyBaTH
CIMCOK HOMepiB mio3proBanux CB. IloTiM HumixoM mouep-
TOBOTO BiIKITIOUEHHS HacTymHoro CB B crucTeMi i BiTHOBJICH-
HSl TIONEPEHBOI0 BUMAraeThCs 3HAWTH TOH, OJIOKYBaHHS
SIKOTO TIPHBEJZIE O MPHUITMHEHHs NPOsiBY HecnpaBHOCTI. [Ipu
BUKOHAHHI 1IbOTO (pparMeHTa MpOLEAYPH iICTOTHHM € JIOITy-
IICHHS TIPO Te, 110 MPOsIB IPUXOBAaHOI BiAMOBH B KoxkHiH KT
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Ma€ CTIHKUH XapakTep.
Pospizusatumemo tpu rpyru OITH :
A,— o niarHocTyroThCA 0/1HO3HAuHO yciva CB Ge3 Bu-

KOPHCTAHHSI [IEPETBOPEHB, 38 paxyHOK H, (r, f ) eH;;
A, — Bumarae BuKoHaHHs niepeTBopers ITH/II, Hecrpas-
mux CB, mo niepexomams 3 H (1, f)eH, 8 H (1, f)eH,;

A;— WO JTIarHOCTYEThCA IUISXOM BUKOHAHHS TMEPETBO-

peHHst fonomixkHoro Habopy (JIH).

VY 1pOMY MiZXOi VTSl 3aBEpIICHHS AiarHOCTyBaHHS BUMa-
Ta€ThCsl BUKOHATH, 3aJIGKHO BiJl TPYIH, JIO SIKOi HAJIKHUTh
@IIH, omny abo nekimpka KT. Brpomorxk 15010 iHTEpBaIy
yacy kokanii CB 111 mpoJoBKeHHs AIarHOCTHYHOTO TIPOLIe-
CYy BUKOPHCTOBY€E TIOTO/DKEHI 3HAYCHHSI pe3yJIbTATIB [liarHOC-
TyBaHHS, a A1 BusHaueHHs rpynu OITH BukoHye meperBo-
pennst ITHAI a6o /TH. Hexait g o3nagae Homep KT, B sxiit
PO310YaTo BUKOHAHHS LIUX TIEPETBOPEHB.

Pe3yabTaTi Ta iX 06roBopeHHst. OTKe, METOMKA Jiar-
HOCTYBaHHsI HECIIPaBHOCTEH Mae iTepaliiiiHuil Xxapakrep i B
N-My CEHCOPHOMY BY3J1i CKJI/Ia€ThCSI 3 HACTYITHUX KPOKIB.

Kpox 1. ®opmysanns ITH/IL Sxmo 8 A, Gy notpanu
x04 0 oquH HecripaBHMA CB, TO TIpHCBOiTH IBIMKOBIN 3MiH-
Hiif ¢, — O3HaIli BUSBJIEHHS HECTIPABHOCTI — OIMHHINO, iHAK-
111€ — HJIb.

Kpok 2. BukoHaHHsI ainroputMy B3aeMHOI iH(pOpMaLiiHOT

Y3TOIDKEHOCTI 1o Habopy A = {5n} U1 Mepeski. SIKIIo 1eit

HabIp MICTUTH TUIHKU HyJIbOBI 3HAYEHHS — BUX1]l 3 IPOLIETYPH
3 HyJIbOBMM 3HaueHHsM JiunibHuka KT (BiOCyTHICTB POsIBY
HECIIPABHOCTI), IHAKIE — JOJATH OJWHHIIO JO 3HAYCHHS
niumieHuKa. JlianmeHIK KT BHKOPHUCTOBYETHCS 11 KOHTPO-
Jro TpuBatiocTi nepersopensst [TH/IL, mo nepeBoxuts OITH 3
rpymu A, B A, . Tlpn inimiamisanii nporexypy (MumibHAK
Ma€ OJIMHUYHE 3HAUCHHS) NIEPEiTH 110 11 3, iHAKIIIe BUKOHATH
1eit mepexij miciis NepeTBOPEHHs OYaTKOBOrO Habopy Jiar-
HOCTUYHOI iH(popMallji.

Kpok 3. JliarHocTyBaHHsI HECHIPaBHOCTI Ha PiBHI CEHCOp-
HUX By3/iB (BusHaueHus F = { f.. f } ). Sxmo ®IH na-

TIEKUTH TPyTH A, , TIponieTypa 3aBepiieHa.
Kpok 4. Sxmo 3HadenHs miummsHuka KT mepewmmmo
MaKkcHMasIbHe (focTaThe as nepexomy ®ITH 3 rpyma A, B

A,), nepeiitu 1o 1.5 (PITH inTeprpeTyeThcs AK 1O HAle-

JKHUTh TPy A3 ), iHaKIe mpoaoBKuTH neperBopenns [TH/II
B (g+1)-iii KT.

Kpoxk 5. ®opmysarns /IH i BUKOHaHHS [TiarHOCTYBaHHS Ha
piBHI Mepexi 3a JONOMOTON TPOIEAYPH Ma)KOPHTAPHOTO
BHOOpY. SIKIO MepeBHIEHHI MOPIr YCINIIHOTO [arHOCTY-
BaHHS TUIBKK 1O oaHOMY JIH, 3aBepiiieHHs mporeaypH, iH-
axme dopmysanns crmcky F'={f,..., fz} 3 R Homepin
CB, 110 BINTOBIIAIOTH HEOAHO3HAYHNAM PE3yJIBTATaM JiarHO-
CTyBaHHs, niepeanuM y JTH.

Kpok 6. [Toueprose BigxrodeHnss CB BiNoBiaHO 10 criu-
CKy JI0 THIX TIip, ITOKH He Oy/ie epepBaHo IPOsIB HECTIPaBHOC-
TeH.

JloBeneMo KOpEKTHICTh MPUITYIIEHb NP0 3aKOHOMIPHICTb
PpO3TalllyBaHHS HECIIPABHHUX CEHCOPHHX BY3JIB B MOYAaTKOBO-
My Habopi giarHoCTH4YHOI iH(OpMaIlii Ha MpUKIai TiarHoC-
TYBaHHS TIOOJJMHOKOI MOCTIHHOT 200 MPHUXOBaHOI HECTIPaBHO-
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cri. [Ipu oMy Oyzie PO3TIISIHYTO MHOXHHY YCiX MOMITHBUX
@ITH, po3aineHnx Ha IpyIH, ATl KOXKHOI 3 SIKUX OyJie BU3Ha-
YEHHI aIrOpUTM JiarHOCTYBaHHs 1 noctatHe yncio KT s
3aBEpILEHHS TPOLEIYPH AiarHOCTYBaHHS M0 KO)KHOMY aJIro-
pUTMY.

Coopmymoemo mipaBuna ¢opmyBanas ctpykrypu [TH/II
JUISL BUKOHAHHS MPOLEOYypPH [IarHOCTYBAaHHS ITOOAWHOKOL
HecrpaBHOCTI. [liZ TTOOMHOKIM PO3yMI€TBCSI TAKH Xapak-
Tep MPOsIBY HECTIPABHOCTI, KOJIM B iHTEpBaJli YaCy BUKOHAHHS
TIPOIIEAYPH JIIarHOCTYBAaHHS HMOBIPHICTD BUHUKHEHHS APYTO1
HECTPaBHOCTI JOCTaTho Maya. Hexail n — motounmii HOMep
crpaBHoro CB, sxuii popmye ITH/II (n=1...N). Homepu CB, 3
SKUMH B3aeMozie n-i CB mpu BUKOHaHHI KOKHOTO payHIy
00MiHy, o3HaunMo sIK j-i (j=1...N, j#n).

Howmepu CB, mio nepenanu pe3ysbTaTy, B IEPIIOMY payH-
i B j-H, SIKi B JpyroMy payHni OymyTb TepeiaHi Bil j-X B n-y,
nossaunmo wepes i-e (1=1..N,i# j,i #N). Ockinbku
YHUCTI0 HecTpaBHOCTeW t=1 1 BINMOBIAHO 4HCIO payHAIB

R=t+1=2, to IIHJIL, mo dopmyetscst B N-my CB, mae

BUTJIST TAKOT MAaTPHIT A1 :

an an an - au
an a» an - Ao
A=lay az as - Ao
_ _ _ a:n _
aw an ans - A
V wiif Matpumi:

v . . n
— Ha I'OJIOBHIM d1aroHalil pO3TalllOBaH1 CJICMCHTU a i » 10

€ pesynbratamu o0uucieHpb j-x CB, mpuiiHsITHX N-M B TIEp-
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LLIOMY payHI;

— Yy N-My pSIKY 1 N-My CTOBIILI 3HAXOAWTHCS TUIBKU OJIMH
€JIEMEHT a, 1110 BiJNOBIZA€ BIACHUM Pe3yJIbTaTaM J[arHOCTY-
BaHHSL;

—y I-My pSIIKY MICTATBCSI Pe3yJIBTATH AiarHOCTYBaHHS O/I-
HOTO 1 TOTO X I-T0 CB, mpHitHsIT Bin yeix j-X;

— y j-My CTOBIIII 1032 TOJIOBHOI arOHAILIIO MICTSTHCS
pesyabTat obuncieHpb yeix i-x CB, mpuitHsTi Bif OMHOTO i
TOTO X J-TO B IPYTOMY payHIIi.

Enementr MaTpuith, chOpMOBaHi B N-My i j-My CripaBHOMY
CB, 1oB's13aHi HACTYITHAM CITiBBITHOIIICHHSIM:

aj =a;(i,j,n=L.N;j=n, iz ], i#n)aj=a].

Ipn hopmysanni cripaparvu CB cBoix ITH/II B Hux mpo-
SIBJSTFOTHCST HACTYTIHI 3aKOHOMIPHOCTI:

1) y xoxuiii A HectipaBHi CB MOXXyTh 3HaX0UTBCS 200 B
f-my psinky, a6o B f-my cToBrmIy;

2) 3micr f-ro psizika € crifikum s ycix A, B ToMy ceHci,
10 BOHA CKJIANIAETHCS 3 OIHUX 1 THX K€ YHCEII, X04a 1 po3Ta-
LIOBAaHUX MO-Pi3HOMY;

3) 3MicT f-TO CTOBIMIII € HECTIKAM — IUI PI3HIX A MOXe
OyTH 3aTIOBHEHMI TOBUJIEHAM YHHOM.

BucnoBku. B poboTti moOymoBa METOIMKH IUTs TiarHOC-
TYBaHHSI HECIIPAaBHOCTEH B CCHCOPHUX By3JlaX 0e3IpoTo-
BUX CEHCOPHHX Mepexax MHianpueMcTB. Jlana meToanka
J03BOJIUTH OE3POTOBMM CEHCOPDHHM MepexaM IiIIpH-
€MCTB 30epiraT yrnpoaoBK 33/IaHOTO 4acy BUKOHAHHS CBOiX
OCHOBHHX (DYHKI[I B MEKaX, BCTAHOBJICHHX HOPMATHBHUMHU
BHMOTaMI, B YMOBaX BIUIMBY IOTOKIB BiZIMOB, HECIPaBHOC-
Tel, 3001B.
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Methods for diagnosing hidden and persistent failures in enterprise wireless sensor networks

0. V. Barabash, V. V. Sobchuk, A. P. Musienko, I. O. Lyashenko

Abstract. The paper deals with one of the main properties of complex technical systems - functional stability. Construction of a
technique for diagnostics of malfunctions in sensor nodes of wireless sensor networks of enterprises. This technique will allow the
wireless sensor networks of enterprises to store their main functions for a specified period of time within the limits set by regulatory
requirements, in the conditions of influence of flows of failures, faults, failures.

Keywords: functional stability, wireless sensor networks.
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Absract. This study contains materials on the application of project management methodology in any field of human activity, includ-
ing scientific one. According to the analysis of publications of scientists, it has been established that cognitive modeling today is an
effective tool for impact assessment of any factors on project implementation. It is suggested to assess the impact of personnel risks
and conflicts that may arise in the process of implementing the scientific projects and have both positive and negative effects on them,
using, the cognitive map and model are presented. It is established that the results of this modeling will give the head and members of
his team a visual overview of the existing impact of personnel risks and conflicts.

Keywords: project management methodology, scientific project, cognitive modeling, impact assessment, personnel risks, conflicts.

Introduction. The project management methodology has
been successfully implemented in the world and Ukraine
and has proven to be an effective and efficient tool [1].
One of the main ways to improve any field of activity is
to use the experience of previous projects. The use of
cognitive models for the management of any project, in-
cluding scientific ones, for project analyzing, formating,
accumulating and updating of the knowledge base will
provide the organization with effective tools in the future
[2]. Scientific projects are time consuming [3], so there is
a need for further study on the impact of personnel risks
and conflicts on the scientific project implementation.

Review of publications on the topic. The standard
approaches, which are defined in project management
standards, provide only the acquisition of lessons or the
fixation of facts, parameters and quantities for which the
project was unsuccessful [2]. To determine not only the
facts, but also the causes of their occurrence is very im-
portant for success in the future. To do this, one can use a
methodological approach such as cognitive modeling,
which is one of the classes of simulation modeling, which
is based on the construction and study of a cognitive sit-
uation map.

The problems of applying the cognitive approach in the
organization management, organizational knowledge
management, structuring of explicit and implicit
knowledge are studied by authors in the article [4]. The
study can be the basis for the formation of information
flows of knowledge within any institution, including sci-
entific one, and outside it.

The author of [5] analyzes the new direction of man-
agement — cognitive management, which emerged as one
of the manifestations of cognitive economics. Also, the
author suggested the possibility of using cognitive tools in
the development of a personnel management system
aimed at supporting the organization’s strategy. The re-
sults of this study provide an effective tool for managing
the project team.

\Woitenko O.S. in the article [6] proposed to use the
cognitive modeling in the framework of the target-
oriented approach, that allowed increasing management
efficiency, creating conditions for the establishment of
market relations, implementing strategies for corporate
development of the region. The results of this study can
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be the basis for their application in the process of plan-
ning projects, including scientific ones.

The algorithm of using dynamic cognitive modeling of
active systems for planning and crisis management of hous-
ing and communal services reform in Ukraine is considered
by Koshkin K. V., Makieiev S. A., Fomenko H. V. in the
work [7]. The proposed mathematical apparatus of cogni-
tive modeling can become the basis for optimization in the
process of reforming any sphere of management activity.

Danchenko O. B. [8] suggested using cognitive model-
ing to determine the impact of project risks on themselves.
This study showed that cognitive modeling will become
an effective tool for determining the impact not only of
risks, but also of conflicts in scientific projects.

The author of the article [9] considers cognitive models
of human behavior from the point of view of conflict situ-
ations and communication problems and suggests the pro-
cess of organization for reflective-cognitive communica-
tion in conflict solution processes. From this study, one
can conclude that cognitive modeling can be applied in
the process of assessing the impact of conflicts in scien-
tific projects.

Based on the results of the analysis of publications, it
can be concluded that human relations in any field of ac-
tivity, including scientific one, require a more detailed
analysis of their impact in order to eliminate and prevent
risks and conflicts.

The aim of this study is to assess the impact of per-
sonnel risks and conflicts in scientific projects using cog-
nitive modeling.

Materials and methods. The current project manage-
ment methodology [1] offers a high-quality project risk
management tool, which is being defined as a set of
measures, including identification, qualitative and quanti-
tative risk analysis, development and implementation of
strategies aimed at reducing the probability and degree of
their impact on the progress, results and products of these
projects. As part of the risk analysis, a detailed qualitative
and quantitative assessment is carried out to determine the
degree of risk and make decision on the development of
adequate response measures.

Using this tool, the personnel risks of a scientific pro-
ject were identified, the results of which are presented in
the form of Table. 1 [10].
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Table 1. General characteristics of personnel risks of scientific project

Ne n/mt Name of the personnel risk group

Causes of personnel risk groups

Personnel Policy Risks (R1)

Errors in the development of personnel management directions, insufficient sub-
stantiation of project priorities, false setting of the project aim and inaccurate
presentation of specific tasks of the project personnel

information in the project (Ra4)

2 |Risks associated with personnel issues Errors in recruitment, project documentation development, project timing and
(R2) budgeting, lack of staff qualifications, overload, fatigue and illness
3 |Risks associated with an inefficient sys-  [Poor working conditions, unfulfilled needs and goals, lack of attention to ad-
tem of motivation and incentivation (Rs) |vanced training, lack of financial and non-financial incentives, compensation
payments
4 |Risks associated with confidentiality of |lllegal collection, disclosure or use of confidential project information

In work [11], the authors proposed such a tool as con-
flict management of the scientific project, which includes
processes related to the implementation of conflict man-
agement planning, identification, analysis, response plan-
ning, response, as well as monitoring conflicts in the pro-
ject. The goal of conflict management of a scientific pro-
ject is to maximize the probability of its (project) success-

ful completion by increasing the probability of positive
conflicts and enhancing their impact; reducing the proba-
bility of negative conflicts and reducing their impact.
Based on this, the main types of conflicts were identified
in the planning and implementation of scientific projects,
which are given in the form of Table. 2 [12].

www.seanewdim.com

Table 2. Main types of project conflicts

Ne s/n Conflict types Essence of the conflict
1 2 3
1 Relationship conflicts (Kz) If those who make decisions have personal relations with those whom these decisions con-
cern (family members, relatives, friends), to ensure the objectivity and limit the influence
of personal relationships (interests, both positive and negative), it is necessary to avoid
participation in making of these decisions. The main reason for these conflicts in scientific
teams is the succession of positions, in particular leading ones

2 Conflicts due to the occupa- |Such conflicts of official interests (real, potential, and imaginary) can be solved by avoid-
tion of several positions ing a decision that could interfere with balanced, objective judgment and conclusions, for
(roles) in the scientific team  |example, drawing collegial attention to possible prejudice and bias
(K2)

3 Conflicts that arise due to the |In the case when the goals and objectives of a scientific project and an individual member
use of resources of a scientific |of its team coincide (for example, a scientific publication, an analytical note, etc.), the pro-
institution (Ks) ject resources can be used. In other cases, this may cause conflict in the scientific project

team.

4 Conflicts that arise due to the |Members of the scientific project team, using intellectual property rights, have the right to
material and financial inter-  |enter into transactions and freely sell their works created in the framework of their scien-
ests (K4) tific activity, without causing conflicts of interest, if this does not interfere with the fulfill-

ment of basic obligations

5 Conflicts that arise due to the |Recently, research teams and their individual researchers have been increasingly cooperat-
involvement in activity out-  |ing and doing business with various government institutions and the private sector, with
side the main scientific organ- [public and private scientific foundations, both Ukrainian and foreign ones, which support
ization (Ks) their study and use their knowledge and experience.Such cooperation is socially and eco-

nomically beneficial and profitable.

6 Conflicts of obligations that | This type of conflict can arise when activities outside a scientific organization intersect
arise regarding the ratio of with activities in it and impede the fulfillment of obligations at primary place of employ-
time spent, responsibilities ment.The main problem of these conflicts is the deterioration of the moral and psychologi-
and obligations in a scientific |cal state of the researcher, in particular, they can lead to fatigue, a state of constant stress,
organization (Ke) and a performance decrement.

In addition to identifying personnel risks and conflicts
in a scientific project, it is also necessary to assess their
impact on themselves and each other, and cognitive mod-
eling can be used to do this. This method has been used
for a long time in project management in the process of
project planning to study the relationship between the
elements of economic systems in the decision-making of
management decisions..

The use of cognitive models at the stage of analyzing
personnel risks and conflicts contributes to a better under-
standing of problem situations, identifying contradictions
and correct analyzing the risk and conflict system. In or-
der to understand and analyze the structure of the rela-
tionship between personnel risks and conflicts of a scien-
tific project, it is possible to construct a structural diagram
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of a causal relationship between personnel risks and con-
flicts.

Results and discussion. The process of cognitive
modeling in the management of risks and conflicts in a
scientific project will be based on their identification, that
is, the pre-formed lists of personnel risks and conflicts,
the relationship of which need to be studied. It is worth
noting that attention should be paid to all personnel risks
and conflicts of the project, regardless of the probability
of their occurrence and degree of impact.

Next, It should been identified all the relationship be-
tween risks and conflicts that are considered. The risks
and conflicts themselves, in this case, will act as vertices
(factors) when constructing the cognitive map, and the
relationships — as arcs. The results of cognitive modeling
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for impact assessment of such factors as personnel risks

and conflicts are represented in the form of Table. 3.

Table 3. Cognitive map of the impact assessment of personnel risks and conflicts in scientific projects

Factors R1 R2 R3 R4 K1 K2 Ks Ka Ks Ke
R1 0 -1 1 0 1 -1 0 0 1 -1
R2 1 0 0 -1 0 1 0 1 -1 -1
R3 1 -1 0 1 -1 1 1 1 -1 0
R4 1 1 1 0 0 -1 0 -1 -1 0
K1 1 -1 1 1 0 -1 -1 -1 1 0
K2 1 1 0 0 1 0 1 -1 -1 1
Ks 0 0 1 0 0 1 0 1 -1 1
K4 -1 -1 1 0 1 1 1 0 -1 1
Ks -1 0 1 -1 -1 -1 0 1 0 -1
Ks -1 -1 0 0 -1 0 0 1 0 0

ceptible to such an impact. The table data serve as the

R: Rs basis for constructing a cognitive model of the impact of

Rs
Ri

K1

Ks

Ks
Ks

Fig. 1. Cognitive model of the impact of personnel risks and
conflicts in scientific projects

Based on the data given in Table. 3, it can be conclud-
ed that the factors Rs, K; and K4 have an impact on most
of the project risks, and Ri1, Kz, K4 and Ks are most sus-

personnel risks and conflicts in scientific projects, which
is represented in Fig. 1 and is the oriented graph reflecting
the fact that there is a relationship between the factors.

The constructed model can be applied not only at the
stage of identifying personnel risks and conflicts of a sci-
entific project. It will also be advisable to use it in the
process of analyzing them and developing a set of
measures for managing personnel risks and conflicts of
the scientific project. By expanding the model by includ-
ing the corresponding additional impact factors, the effec-
tiveness of certain planned measures can be studied.

Conclusions. The application of cognitive modeling in
the planning and implementation of scientific projects, in
particular for the management of personnel risks and con-
flict were suggested by the authors. Further research is
aimed at optimizing the impact of personnel risks and
conflicts using cognitive modeling, which provides the
head of a scientific project and his team with a convenient
tool for monitoring and controlling personnel risks and
conflicts, which, in turn, will allow to complete a scien-
tific project within the framework of the approved budget
and a certain time.
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AHoTauisi. Y poOOTi peAcTaBiIeHi pe3yabTaTH JOCTiKEHb, Ha TIPEAMET PO3POOKH TEXHOJIOTI] HepepoOKH PiAKUX BiAXOIIB micisc-
MUPTOBOTO BUPOOHMIITBA — MENsICHOI Oapau, sika mae HactymHi xapakrepuctuku: XCK (ximiuHe croxuBanHs KucHio) — 62 000
mrO2/n, pH 5,5-7, Eh 50 MB. BignoBinHo 10 pe3ysbTaTiB A0CIiKEHb, PO3pOOICHO Ta 3aIPOMIOHOBAHO TEXHOJIOTIUHI CXEMHU Iepepo-
OKM MemsIcHOT Gapyu. 3aJIeKHO BiZl METOJIIB 00pPOOKH, 3alIpOITIOHOBAHI mexHono02ii IepeadadaloTb BUKOPUCTaHHs yTBOPEHOTO ocary B
SIKOCTi: KOPMO TIPOAYKTY A XyJOOHW, OPTaHITHOrO JOOpHUBA UL KHCIHX IPYHTIB a0 BHKOPUCTAHHS K KOMIUIEKCHHX TO0aBOK B
OeToHHY cymimr. JIJis 3aIiporIOHOBAaHMX TEXHOJIOTIH, Ha KOXKHOMY eTalli TeXHOJIOTIYHHX IPOoIeciB, 0OIPYHTOBAaHO ONTHMaJbHI Hapa-

MmetpH (3HayeHHs pH, Eh, criBBiIHOLIEHHS peareHTiB).

Knrwuoegi cnosa: xoazynayisa, okucHenHa, oapoa, niacmugikamop, Kopmosi ma opeaniuni dobpusea, ymunisayis, 0ionoziune 0o-

OYUUYCHHAL.

Beryn. OCHOBHHM BiJIXOJIOM CHHPTOBOIO BUPOOHMIITBA,
SIKHI B 0araTto pasiB MepeBUIIYE BUXiJ [MITBOBOTO MPOIY-
KTy, € MeJsAcHa Gapna, KOpMOBa IIHHICTh SIKOT CKJIajae —
25-30% Big KOpMOBOI IIHHOCTI TOTO 3€pHA, IO 3aCTOCO-
BYETBHCS JJIsI BUPOOHHIITBA €TaHOIy. Brucokuit BMicT Oif-
KOBHX PCYOBHH, XKHPY, KIITYaTKH, HE3aMIHHAX aMiHOKH-
CJIOT 1 LIJIOr0 KOMIUIEKCY BiTaMiHiB 0OyMOBIIIOE I[IHHICTh
3epHOBOI Oapau Ul OJep)KaHHS KOPMOBHX J00aBOK.
HatypanbHa Oapnma He mpuaaTHa Juis 30epiraHHs 3 MpH-
YYHM ii CKOPOro 3aKMCaHHS, a TAKOX 3HAYHUX BUTPAT Ha
TPAHCIOPTYBAHHsI ii O MICI[b CIIOKHUBAHHS. Y THIII3aIlis
0apau, 0COOJMBO B JIITHIHM MEPioJ, € CEPHO3HOI0 SKOJIOTi-
YHOIO 1 EKOHOMIYHOIO TMPOOJIEMOI0, TOMY aKTyalbHOIO €
3amada po3pOoOKH TEXHOJIOTiIH TepepoOKH Ta yTHIi3amii
BiXOMiB CIHPTOBOTO BHPOOHHITB, 3 MOMJIHBHM
BUKOPCTAHHSAM YTBOPECHHX, B pE3YJbTaTi NepepoOKH,
ocamiB K IIIHHAX XapyoBHX IO0AaBOK, arpoo0aBOK 4d
OymiBembHIX T00ABOK.

Oraspn indopmanii 3a Temoro gocaimkens. Cixa 3e-
pHOBa Oapzaa mpezacTtaBiisic co0OK BOJHY CYCIEH3II0 3
HEBEJIMKOIO KUIBKICTIO PO3YMHEHHMX 1 3BOXKEHHX CYXHUX
peUYOBHH: B Hiil MiCTHThCA 6-8% CYXHMX PEYOBHUH, 3 SKHX
3-4% cK1agar0Th PO3UYMHEHI PEUOBHHH, a PEIITa — HEPO3-
YHHHA 3aBUCh. B Tiporeci onepaHHSA eTaHOIy B Oapni
3aJMIIAIOTHCS Maike BCi, 32 BUKIIFOYCHHSIM KPOXMAIIO 1
LYKpIB, NMOXHBHI PEYOBHHH, TOMYy Oapla MpeACTaBIsie
c000F0 HIHHUIA KOPMOBHIA TPOIYKT [1].

B cBiTOBIlf IIpaKTHIII 3aCTOCOBYETHCS, K MPABHUIIO, TE-
XHOJIOTIsl yHaproBaHHs OapIy Ha BHIAPHUX CTaHIIAX.
OfHak BapTICTh BUMAPHUX CTAHI[H 1 BIJAMOBIAHO BCHOTO
oOnajHaHHs Ui yTHJi3auii, 10CUTh Bucoka ( Ouiblie 3
MiH €Bpo). [lporec BumapyBaHHA HOTpeOye 3HAUYHHUX
EHEepPreTHYHUX BHUTPAT, a TAKOXK HE IMOBHICTIO BUPIIIYy€
€KOJIOTiYHiI npobiiemu. Bee e HeratMBHO BiZoOpaxaeTh-
¢s1 Ha cO0IBapPTOCTI TOTOBOTO MPOAYKTY — CyXOi Oapu.

3HWKEHHSI cOOIBapTOCTI MOXKHA JOCSITHYTH 3aMiHOIO
BUIIAPIOBAHHS, TEXHOJIOTIE€I0 aepoOHOI MiKpoOioIoriyHOT
nepepoOKH Oapau 3 oJlep)KaHHAM KOHIEHTPOBaHUX KOP-
MOBHUX JpikJDKIB. KOPMOBI APDKIKI — 116 BUCOKOE()EKTH-
BHa OinKoBa JqoOaBKa O KOpPMIB 3 BMicToM Oinka 45 —
46%. Ane nirodi migIpUEMCTBA, IO 3aCTOCOBYIOTH IaHY
TEXHOJIOTiI0, MalTh MpoOiieMy Hee(eKTHBHOTO 00Jai-
HaHHSI, sSIKe MOTPeOy€ 3HAYHUX SHEPreTHYHUX BUTpAT.
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Haii6inpmr BioMa TexXHOJOTisS mepepoOku Oapau Ha
Oioras 3acHOBaHa Ha aHaecpOOHOMY OpOIiHHI, TpH SAKii
0apna MoaeThes B CIICIialbHI €MKOCTI Pa3oM 3 aHaepoo-
HUMH OaKTepisiMH, sIKi IepepoOIAIOTh TOKUBHI PEIOBUHH
Oapnu Ha Oioras. bioras mMoxe yTWITi3yBaTHCS B KOTENb-
HSIX, @ yTBOPEHHH 0cal — K 10OPHBO.

[TepeBaroro 1aHOTO METO/Y MEpepOOKH € BiTHOCHO HH-
3bKi eKCIuTyaTaliiiHi BuTpaTd. OHaK, HEOJIIKOM € HeoO-
XIJIHICTh BUKOPUCTAHHS METAaHTCHKIB BEIHMKHX 00’€MIiB,
o noTpedye 3HAYHUX 3EMENbHHUX IUISHOK, TOMY IO
mporec mepepoOku Oapau aHaepOOHUMH OakTepisMu
Jy’Ke MOBUTbHHUHA. J[pyruM HEIOJIIKOM METOIY € JOBLHIA
TIepio/T BUXOAY Ha PEXHUM — 110 6 MICAIIB, TOMY CXEMH 3
OJIepXKaHHAM 0iorasy B METAHTCHKAX HE 3HAWIIUIM IUPO-
KOTO 3aCTOCYBaHHSI.

TpagumifiHa TEXHOINOTIS TEepepOoOKH MiCIICIHPTOBOT
Oapan, a Takox Oumemmocti crivanx oz (CB) Britouae
CTaJil0 KOAaryJysiuil 3Ba)KCHHMX PEYOBHH 32 JOMOMOTOO

. . o A|3+ F 3+
IIOIIUPEHUX KOAryJIsiHTIB — PO34YHHIB COJICHU , e

abo 1x cywmimeii [2]. Bimomo, 1110 XiMiYHE KOAryJIFOBaHHS
samkye XCK na 70-80%, ane 1ie TUTbKH OjHA i3 CTafii
KOMIUIEKCHOT NepepoOKH BiAXO/IB CIIMPTOBOTO BUPOOHH-
LTBA.

TakuM 4YMHOM, OCHOBHOK MNPOONEMOIO IS MiANpPHU-
€MCTB, IDTAHYIOUNX OYAiBHHIITBO JIiHIH 3 epepoOku Oap-
IIM € BHOIp ONTHMAaJIBHOTO TEXHOJIOTIYHOTO MPOLIECY.

Meta nociaimkeHb TOATaE y po3poOIl TEXHONOTIH
MEPEepOOKH PITKAX BIAXOIIB MiCISACITHPTOBOTO BHUPOOHU-
LTBAa, 3 MOIIMBICTIO BHKOPHUCTAHHS YTBOPEHOTO, B pe-
3ynbTaTi 0OpOONeHHs, ocany, SK I[IHHOTO J00pHBa Ta
KOMITJIEKCHHUX J100aBOK

Martepiaym i MeToau H0CHiTKeHb. J1s1 1OCHTIHKSHHS
BHKOPHUCTOBYBajach miciscoupToBa 0apma, ckiany: XCK
— 62 000mMrO./n, BCK (6ioximMiuHe CIIOXXHBaHHS KHCHIO)
35 796 mrO/xn, pH 5,5-7, Eh 50 MB, Cl"— 744 wmr/n, 3a-

BuCI pedoBuHu — 3600 mr/m, Ca?* — 1400 mr/n, SOff -

1600 wr/m.  Jns  JDOCHIDKEHHS  OKHWHO-BiJIHOBHHMX
nmapaMmeTpiB 3aCTOCOBAaHHUU TIOTEHI[IOMETPUYHHHA METO]T
anamizy. Jlns BusHauenHs 3HaueHb XCK Ta BCK,

Xnopunie, Kamenito, CynedaTiB  JOCTIIKYBaHUX
PO3YMHIB, 3aCTOCOBYBAJHCh THUTPHUMETPIUHI METOAN
aHamizy.

©|N. M. Korchyk, N. M. Bydenkova, S. V. Kyrylyuk 2019
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PesyabraT mocaimxkennsi. Ha mepmomy erami npo-
BezieHi cepii mociiniB 3 "npobHOro" koarymoaHHs. Jloc-
JDKSHHS TIOKa3aliy, 0 00po0Ka JOCHTiIKYBAaHOTO PO3-
YMHY PO34YMHOM Koarynsuty FeCl, (100-500 mr/m) B imTe-

pBaui 3Ha4eHs pH 5,5-10, a Takok pO3YMHOM KOAryJISIHTY
AlL,(S0,), B inTepBan 3HaseHb pH 5,5-7 3 momampmm

IoMaBaHHAM (JIOKYIISIHTY, He 3a0e3medye OYMIIEHHS.
TakuMm 4MHOM, CTiYHI BOIM MeJAacHOi OapaW MpH TaHUX
KOHIIGHTpAIlifX 3a0pyIHEHb HE PEKOMEHAYETHCSA LIS
OYHNIIEHHS KOATYJIALIETO0.

B momanemux KOCHiIKSHHSX JUIS 3HIDKEHHS KOHIICHT-
pauii po3uMHEHHX 3a0pyIHEHb 3aCTOCOBYBAJIM METOJ
XIMIYHOTO OKHMCHEHHS 13 3aCTOCYBaHHSM pEarcHTiB, 3
BMicToM "akTuBHOro Xinopy". Tak, 00poOka mocimimxyBa-
HOTO PO3YMHY PEeareHTOM-OKHCHHKOM (3 BUTparoro 10 50
MI/JT aKTUBHOTO XJI0PY) 3 MOJANBIION 0OPOOKOK Koary-
JAHTOM - po3unHOM FeCl, ( 3 BuTparoro xo 300 Mr/m) npu

3radeHi pH 10 (3ammmkoBuit Xiop ckiamae § mr/m), mo-
3BoJiste 3Hm3UTH 3HaueHHs XCK mo 42 r/m. OxHak, edekr
OYHMIIEHHS 32 JaHOI METOIHMKOI He 3a0e3medye BilmoBi-
IHUX TapameTpiB 0OpoOIIOBAHOTO PO3YMHY IJIS TTOHAITH-
m10ro0 €PEeKTUBHOTO OYHUINEHHS 010J0TIYHIMH METOIaMH.

HactynmHuM KpOKOM B JOCIIDKEHHSIX OyJIO pO3BEICH-
HS TiCJsS CIUPTOBOI Oapiyd BOJOIPOBIAHOI BOIOK Y
coiBBigHomenusax: 1:0,5, 1:1, 1:5. Jna perysroBaHHS
3HaueHHss pH  3actocoByBamu  10%-Bi  po3unHHM
NaOH,Ca(OH),.

PesynpraTv NMpoBENEHUX MOCHTIPKEHb IOKa3alH, IO
ONTHMAJIBHUM CIIiBBiIHOIIEHHSM JUI po3BeAeHHS € 1:1.
ITpn mpoMy, ONTUMAaNbHUMH yMOBaMH Ul OOpOOJICHHS
KoaryisHTamy, €: 3HaueHHs pH 10, mo3a 3amizoBMicHOTO
koarynsHTy — 300 mr/i. Sk mokaszanu pe3yiabTaTH JOCITi-
JUKeHb BMICT 3a0pyIHEHb IICISA OYHUINEHHS BiIMOBiZaNIo
3HaueHH0 XCK — 17 mrOz/n, mo 3aq0BOJIbHSE YMOBHU
MOJIAJIBLIMX €TaIliB OUYHIIEHHS.

Haii, y poOOTi IpoBeIeHO PsiJ] TOCITIPKEHb KOMILIEKC-
HOI 1epepoOKU PiKUX BiJXOJIB CIIUPTOBOTO BUPOOHUIIT-
Ba. BiAmoBiaHo, 10 1X pe3y/bTaTiB 3aMpPONOHOBAHO JEKi-
JIbKa TEXHOJOTiH IepepoOKH.

B OCHOBY KOMIUIEKCHOL TEXHOJIOTI1 Nel
KOMIUTIEKCHPIIEPEPOOKH PIAKUX BIAXOMIB CIIHPTOBOTO
BUPOOHMIITBA, MOKJIAJICHO YTBOPEHHS 3aBHCII HEPO3UMH-
HUX 1 PO3UMHHUX PEYOBHH HEOPTaHIYHOTO Ta OPraHi4HO-
T'0 IMOXOJDKECHHS NUIAXOM X KOAryJIAIii MiJ €0 TIIHHIC-
TOrO MiHepally, BOJOPO3YMHHOTO IIOJIENEKTPOJIITY Ta
peareHTy Juis iHTeHcUdikauii mpouecy koaryJsuii, Ha-
CTYIHOTO X BUJIQJICHHS OCAJPKEHHSM, TIOOUYHILEHHS OCBi-
TJIIEHOI BOJM, YUIUJIbHEHHS Ocaiy Ui NOOYBaHHS KOPMO
nponykry. IIpy npoMy B SKOCTI TIIMHHCTOTO MiHEpaity
3aCTOCOBYIOTh OCHTOHIT, a B SIKOCTI pEareHTy Julsl IHTeH-
cudikarmii mporecy Koarysiiii BHKOPUCTOBYIOTh CHITIKAT
HaTpifo, JUIsl BUAAJIEHHS 3aBHCII 3aCTOCOBYIOTh OCaKEH-
Hi B TOETHAHHI 3 (IIOTAIi€r0, a TMepe] YUIUIbHCHHIM
ocagy HOro NpPOMHBAIOTH IS BUJIAICHHS TJIMHHCTOTO
MiHepaiy.

Koarynsuito mig mi€ro rIMHA NpOBOAATH B cllabo KuC-
JoMy cepenoBui mpu 3HaueHi PH 4-6, a mpu Qorarmii
JIO PIAKUX BIXOJIB JOJAIOTH IEPOKCU] BOJIHIO.

®i3uKo-XiMi4Ha OCOONMBICTH MPOIECY OYHUIICHHS
3aMpOTNOHOBAHOI KOMITJIEKCHOT TexHoorii Nel mossrae B
HAaCTyHMHOMY. BeHTOHIT B mOegHaHHI 3 MOJiETIEKTPOIIiTa-
MU 3a0e3ledye TapHUil pe3ynbTarT Koaryjsiii npu OyIb
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sikuxX 3HaueHHsX pH [2], ToMy [1omaBaHHS TJIMHUCTOTO
MiHepaily B Oapxay 0e3 MONepeJHbOro MiTyKEHHS IpH
pH 4-5 3abe3nedye yTBOpPEHHsI LEHTPIB HapOPKCHHS
HOBOI (pa3u — TBEpAMX YACTOYOK 3aBHUCII PEUOBHH Opra-
HIYHOTO Ta HEOPraHi4YHOro mnoxokeHHs. [Ipu 1pomy
TIOJIEIIEKTPOITIT 3a0e3neuye eeKT GIIOKYIAIII, 0 MOXKe
OyTH TOB’s3aHE 3 3MEHIICHHSIM EJIEKTPOCTATHIHOTO Ta
anocopOIiitHO-TiAPaTHBHOTO (AKTOPIB CTIHKOCTI OINKIB.
A Takox (HopMyITIOBaHHS MICTKIB HOJIMEpPY MiX OKpe-
MHMH YaCTHHKaMH TBEPZOi (Ga3u BHACIIIOK 3aKpiIICHHS
MOJIEKYJISIPHUAX JIAHITFOKKIB Ha TOBEPXHI PI3HUX dacTo-
YOK.

JonaBanHs aist inTeHcHikamii cuitikaTy HaTpilo pi3Ko
nocuimioe iokyirorounii epext. CuiikaT HaTpilo BiJHO-
CHUTBCS JI0 Kareropii xap4oBHuxX J00aBOK, TOMY 301IbIIyE
BMICT KOPHCHOI YaCTHHU KOPMO MPOJYKTY B ocazi. dio-
Kynmorounii edekr mnoscHiTh [3], THM IO CHITIKaT
BIIMBAa€ Ha KOMITAKTHICTH i MIIHICTh BTOPUHHHUX KOAary-
JSIMIHHUX CTPYKTYpP 3a paxyHOK BHHHWKHEHHS DO3Taly-
KEHHS KDEMHEKHCHEBHX 3B’ SI3KiB.

BeHTOHIT, SIKMA 3aCTOCOBYIOTH UI KOAryJisiii, 3a0e3-
Ievye 3[aTHICTh YaCTHHOK 3aBHCHi 1Mo (ioramii. Buna-
JIeHHsT 3aBHCII (IoTalielo 0OyMOBIIOE MEHINHMHA BMICT
BOJIOTH B OCaJii Ta JOAATKOBE BHIY4YEHHs HEPOZYMHHHX Ta
PO3YMHHHX OPTaHIYHHX PEYOBUH.

OCKIIbKY KOaryJowyda Jis OSHTOHITY HENoOB’si3aHa 3
YTBOPEHHSIM CTIMKMX XIMIYHHMX 3B’SI3KiB MPOMHBAHHS
0cajly NO3BOJISIE BWIYYMTH HOro, Hampukiaajy y dopmi
BOJHOI CyCHEeH3ii, sSIKy MOXXHa 3aCTOCOBYBaTH 3HOB JUIS
Koarymanii. B pe3ynpTaTi 4oro 3MEHIIYETHCS 3arajbHa
BUTpAaTa pearcHTy.

JlomaBaHHS HATPil0 CHIIKATy PI3KO IOCHITIOE (PIIOKY-
JIIOIOYUH €(EeKT, M0 MOSCHIOETHCS 3MIIHEHHSIM BTOPUH-
HUX KOAryJSIIMHUX CTPYKTYp 3@ PaXxyHOK BHHHUKHECHHS
pO3TanyKeHUX CIIUIIHOKCUTEHOBUX 3BsI 3KiB [4]. 3acTo-
CYBaHHS HAaTPIIO CHIIIKATy Maibke HE BIUIMBAE HA KUCIIOT-
HicTh cepenoBuiia — pH 30epiraetbes B mianasoni 4-6,
IpU SIKOMY 3MEHIIYETHCS BMICT OapBHHMX PEUOBHH MPH
koaryssiii. sl OKUCHEHHsI OpraHiuYHUX PEYOBUH 3aCTO-
COBaHHUIl TiNPOreH MEpPOKCHI, SAKU 3abe3reuye MOBHE
okucHeHHs npu 3HadeHi pH 3-5. OpHak, meil OKWCHUK
MOXE YaCTKOBO PO3KJIAJaTUCS y BOAI 3a pEaKIi€lo:
H,0, <> H,0+0. 30IbIICHAS B CHCTEMi KOHIICHTpAIii

KHCHIO TAJIbMY€ MPOLEC PO3KIAAaHHs TiJPOTeH MEePOKCH-
Iy, TOMY 3aCTOCYBaHHS IOBITps TpH (QIOTaIil crpuse
OuThIl TIOBHOMY BuKOpucTanHio HO» i OKHUCHEHHS
OpraHiYHUX PEYOBHH.

CTpyKTypHO-aHATITHYHA cxema OMUCaHO1
KOMILICKCHOT TexHouorii Nel, mpencraBiieHa Ha puc.l, Ta
¢yHKiioHye HacTynHuM 4yuHOM. CriupToBa Oapna noja-
€ThCS 3 ycepenHioBada Ha neHTpudyry. [licns nentpudy-
ryBaHHS Oapay momaroTh Ha OOpoOKy y doraTop-
BIZICTIHUK, KyAM JONAIOTh pPEareHTH, i3 PO3paxyHKY:
Oenronit - 4 kr/M°, momenekrpomr — 0,2 kr/m°, 30%
po3uuH rigporen nepokcuay — 50 /M Iicas 20-Tn xBu-
JUHHOT OOpOOKM JOMal0Th HATPIKO CHIIIKAT, SKHUA MOCH-
moe Quokymoounii  epekr. Ocazx, 10 yTBOPIOETHCS,
micns eHTpudyTryBaHHA iine Ha BuCymryBaHHS. Oxmepixa-
HUW ocaj michs (i3HKO-XiMIYHOTO OYHWIIEHHS MPOMHUBa-
0Th Tiepe]] YIIUTbHEHHSM [UIsl BHIAJICHHS OCHTOHITY,
TaKMM YMHOM BHUTpaTa TIIMHUCTOTO Marepiany 3MEHIIy-
etbesi Ha 30-50%
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Cnupmoga 6apoa na
nepepooky v
HenrpudyryBanus

K Ocao
’ BiacroroBanHs

benmonim Koaryusist

|

benmonim

’ BigcroroBanHs
l (Benmonim)
H,0,. FeSO,
OKUCHEHHS
Booa nicas
’ Vrunizamis Ocad BionoriaHe -
JOOYHUIICHHS
’ Tons dinerpamnii ‘
Pucynok 1. — CTpyKTypHO-aHAITHYHA CXeMa KOMIUICKCHOT

texHouorii Nel mepepoOku pifKuX BiXOXIB CIHPTOBOTO BHPO-
OHHLITBA

[TepeBaramMu 3ampoNOHOBAHOI TEXHOJOTIl € Te, W0 B
TIOPIBHSHHI 3 TPaJULIHHOI TEXHOJIOTIEID 301IBIIYETHCS
BMICT KOPHUCHOI YaCTHHH KOPMOIIPOAYKTY B OCaJi, TOMY
10 BCl peareHTH BiJHOCATBCS IO Xap4OBHX T00aBOK. A
3a paXyHOK NMPOMHUBAHHS OCHTOHITY BHUTpaTa TIIMHHCTOTO
Martepiany 3menmyerscst Ha 30-50%. Kpim Toro, micms
3aIpPOMOHOBAHOTO (PI3UKO-XIMIYHOTO OYHINEHHS 00po0-
JIOBAaHUHM PO3YUH MiJUIATa€ TOOYUIIECHHIO OiONOTIIHUME
METOJIaMH.

[Mopsix 3 1M, 3aIIPOTIOHOBAHA TEXHOJIOTISI Ma€ HEMOIi-
KW, a caMe Te, [0 BUKOPHUCTaHHSA OCHTOHITY y TEXHOJOTIi
BUTIJJHE 32 YMOBH OJIM3bKOTO 3HAXOJDKEHHS DPOJOBHINA
TJIMHACTOTO MaTepiaiy, KpiM TOro BiIMUBaHHS OCHTOHITY
(3 MeTOI0 3MEHIIEHHsS HOro BUTPATH) MOTpeOye 3HAUYHHX
€HEepPreTUYHUX Ta BOJHHUX BHUTPAT, a HOrO 3aXOPOHEHHS
BEJIMKUX 3€MEJIBbHUX JIIISHOK.

ToMy pmami, y poOOTi MHPOBOACHHI MOCHIIKEHHS, 3
METOI0  BHM3HAUeHHA  C(EKTUBHOTO  KOAryJsIHTY.
BinmoBigHO 10 MpoOBeAEHUX JOCHTIHKEHB, 3aIIPOIIOHOBAHO
KOMIUIEKCHY TEXHOJOTir0 Ne2.

Ta6auns 1. — Cxyajg ocajay miciisi 00poOKH

Ne KomnoneHT ocany kr Ha 1m® Gapau XapakTepucTuka
3/m Crioci6, mo npononyethest | Tpaauniiina TexHouoris [S]

1 |BeHToHITOBA IJIMHA 4 6 XapuoBa 100aBKa

2 |Harpiro cumikat 1 - Xapuosa 100aBka

3 |[omiexexTpomiT 0,02 0,006 HexapuoBa no0aBka

4 |Bamno - 0,3 HexapyoBa mo6aBka

5 |[IpoteiH, >xupW, KITYATKA, BITAMIHH, 8 8 LliHHa cKi1a0Ba YacTHHA

MIKPOEJIEMEHTH, 1110 BUJTy4YalOThCs 3 0apIu KOPMOBHX JI00aBOK

B pesynbprari nepepoOKu yTBOPIOETHCS OCBITICHA PiMHA, CKIAJ K01 HaBeIeHUH B TabmIi 2.

Ta6auns 2. — Ckian 6apau miciist 00poOKH

Ne 3/m KoMmnoneHnTu Croci0, 1110 MPONOHYETHCSI, MI/JT Tpanuiiiina TexHoJsoris [5], Mr/in
1 SOz 800 1000
2 Ca* 700 1100
3 cl- 518 647
4 XCK 8500 12800
5 BCK 2700 3500

B ocHOBy komruiekcHOi TexHoyoTii Ne2 mepepoOku
PIAKMX BiJXOJIB CIHMPTOBOTO BHPOOHHIITBA IOKIJIAJAECHO

HACTYIHI €Tamd: TONEPeAHs MiArOTOBKA PO3YUHY
METOJIOM  HeHTH()YTryBaHHSA, Ui  YKPYNHEHHS 1
BI[UIUICHHS OCHOBHOTO  KOJIOILy Big cyminn Ta

(GUTBTpYBaHHS, BIIYYCHHS Macel Ta IHIIAX OpPTaHiYHHX
CHOJNyK [UIAIXOM YTBOPEHHS KOJIOiAy  OpraHi4HO-
cynmbdaTHuX KomIuiekciB 3amiza (I11) ta ix criBoacmkeHHS
cynmbhaToM Kaibplilo TpH 3HaueHHI pH 7,2; BuIydYeHHS
3IMIIKOBUX KOHLIEHTpALil OpraHivyHMX CIONyK 3aimiza I
ta III nopaBaHHsAM rameHoro BamHa 1o 3HaueHHs pH 8,9-
9,5; 6ioNOriYHE OUHUIIEHHS.

®Di3uKo-xiMiyHA OCOOJHUBICTH MPOIECY OYHUIICHHS
3aMpOTIOHOBAHOT KOMITJIEKCHOT TexHoJorii Ne2 mossrae B
BUKOPHUCTaHHI B SKOCTI KOAryJsHTy Ta OKHCIIOBada
CHELPEreHTy, SIKUH MONepe/lb0 FOTYEThCS Y POXPAXYHKY
Ha 50 ;1 B/ 5,5 KT Feso, -7H,0 Ta 3,5 kr NaClO.

AKTHBHHI XJIOP, 1110 YTBOPIOETHCS 32 PEAKILIEIO:

2FeS0, + 2NaOCl + 2H,0 — 2FeOHSO, +Cl, + 2NaOH

OKHCJIIOE OpTraHiuHi peyOBUHM Oap/I.

CTpyKTypHO-aHAJIITHYHA cxema OITUCaHOI
KOMIUIEKCHOT TexHoJIorii Ne2, npeycraBieHa Ha puc.2, Ta
(YHKIIOHYy€ HACTYITHIM YHHOM.
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Ha neprromy eramni 6apjy HanpasisifoTh Ha LEeHTpUQY-
TYBaHHS JUIS YKPYIHEHHsI 1 BIZUTUJIEHHST OCHOBHOT 3aBHCI.
IMicns dinsTpyBaHHS 01EpPKyeMO Bojoruii ocan (28% Bin
00'eMy), IKHif MOYKHA HANIPABIIATH HA KOPM TBapuHAM YU
3aCTOCOBYBaTH, SK oOpraHidyHe no0puBo. Ha apyromy
eTami BHWITy4aroThCSl OpraHiuHi pedoBWHH. ISl 1IbOTO HA
1m® Gapam 10/1aBaBCs MOTIEPEHBO OJIEPKAHUI CTIEIpea-
redr. [licns mepemimryBaHHA TpoTsAroM 20-TH XBHIIHMH
JOJIA€ThCsl 6 KT BAITHSIHOIO MOJIOKa 10 3HayeHHs pH 7,2,
IpU [BOMY CHIBOCAKYIOTHCS  CYIb(aTHO-OpTaHIIHI
xommiekcu Fe®*. Ilicna BimcToloBaHHs i (inbTpyBaHHS
ocan (8% 3a 00'€eMOM), II0 MICTUTh KaJbIlii0 CyJbdar,
MOYKHa YTHJII3yBaTH SIK OpraHiuHe J100puBO, 0COOJIMBO Ha
KHCTI IPYHTH.

Ha tpersoMy etami 10 ¢GinbTpaTy KOAAETHCS BAITHO IO
snaueHns pH 8,9-9,5 no noBuoro ocamkenns dpepym (I1I)
TiApoKcuay, Aaii po3dnH O0apOOTYeThCS TOBITPSAM 0
3HWKeHHs. pH 110 8 3a paxyHOK yTBOpEHHs TiJJpOTeH Kap-
OoHaTIB, ITiCJI1 YOTO MPO30PHH PO3UMH e Ha OiosoriuHe
JIOOYHIIEHHSL.
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Cnupmosa b6apda na

nepepooxy ¥
LlenTpudyryBanns ‘ KOpMOTIPORYKT,
Ocao Opras.jl00puBo
BincroroBaHHs
[ OKHUCHEHHS ‘ R
Cneypeakmue 1 YiinpHeHHs
(Hz02; FeSO; - 7H,0 + NaClO+H0) l
Poszuun sanusano2o monoxka . Ocao
Ca(OH)2 BincroroBanus
’ OinbTpyBaHHs ‘
Booa nicns
Vrumizanis kOc_ad‘ bioortune }‘M
" JIOOYHIIIEHHS (0exanmam)
[Tons pinbrpanii
Pucynok 2. — CTpyKTypHO-aHAIITHYHA CXeMa KOMIUICKCHOT

TexHouoril Ne2 mepepoOkn pifKnX BiIXOMIB CHHPTOBOTO BHPO-
OHMIITBA

[TepeBaroro AaHOTO METOJY OYHMILEHHS € MOXKJIHMBICTH
BUKOPUCTaHHS oOcCagy sK KOPMONPOLYKTY TaK 1 SK
OpraHiyHoOTO n00pHBa OCOOJIMBO HAa KHCII TPYyHTH. Y
NOPIBHAHHI 3 IONEPAHBOI0 TEXHOJOTIEI, OTPUMYEMO

MEHIIy KiJbKiTh  OcCady, a TaKoXX 3MCHIICHHS
TEXHOJIOTIYHOTO O0OJaTHaHHSA, 332 PAaXyHOK BIJICYTHOCTI
MPOIICCiB MIPOMUBaHHS OCHTOHITY. 3MeHIIIeHHS

c00IBapTOCTI OYMIICHHS CIHUPTOBOI Oapiu MOPIBHSIHO 3
TpamuiliiiHoro TexHosoriero Ha 40%. MOXKIUBICTh
IOOYUIIEHHS 010JI0TTYHUMU METOLAMH.

KpiM 3amponoHOBaHMX TEXHOJIOTiH, y POOOTI Takok
MPOBEJICHHI TOCIIKEHHS Ha TIPeIMET MOKIIMBOCTI BUKO-

pucTaHHS Oapau, MiCis TOMEPEIHBOI MiJrOTOBKHU, SIK
KOMIUIEKCHHX 100aBOK B OeTOHHY cyminl. BinnosinHo 1o
TIOTIepEeIHIX JIOCHIPKEHb, 3alpOIIOHOBAHO HACTYIHI pe-
KOMEH/Iallii CTOCOBHO NepepoOKH Oapiau, W0 MICTUTH
JITHOCYJIb()OHATH, 3 METOI0 BUKOPUCTAHHS SIK KOMIUIEKC-
HO{ T00aBKH B OETOHHY CyMIIII.

JobaBky onepxyBanmum nepemimyBanHsMm 3,7 -10, 9
Mac.4. mwiactagikartopa (ymapeHoi 3epHoBoi Oapmm) 3 1
Mac. 4. opmanpaeriny. Jnsa 3HmwkenHs pH cymimi 1o
3Ha4deHHsA pH 1 IpomoHyeThCs 3aCTOCOBYBATH BiATIPAIbO-
BaHI TPaBIIbHI PO3YMHM, SIKi YTBOPIOIOTHCA IPH TPaB-
JICHHI  CTajJeBUX IIOBEPXOHb  PO3YMHAMH  KHUCIIOT

(HCI,H,SO,) i mators pH menmre 1 [4]. [ics nepe-

MimyBaHHss npoTsaroMm 20-40 XBwIMH 1 HeWTpamizamii
BaITHOM BIJUIIITIOTh 0CA]] i BUTPUMYIOTh OJICpKaHy J100a-
BKY 2-3 TOIVHU NPH BEHTWIBILIT JUIA BUJAJICHHS 3amaxy.
Jlo6aBKy 3MIIIyIOTh 3 pO3paxOBaHOI KUIbKICTIO BOAM 1
JI03yI0Th y OETOHHY CyMill, IIPU [[bOMY 3HWXKY€ThCS Ta-
30HETIPOHUKHICTB 1 3pOCTAa€ BOIOHENPOHUKHICTE OCTOHY.

BucHoBkH. 3anporioHOBaHI TEXHOJOTIYHI CXEMH IS
nepepoOKH MiCIACIUPTOBOT OapIy 3 YTBOPEHHAM KOPMO-
BOi 100aBKH Ta OPraHiYHOro JOOpPHBA VI KHCIUX IPYH-
TiB. EKcIIlepuMeHTambHO JOBEACHI TEXHOJOTIYHI peria-
MEHTH KOXHOI CTajil HaBeIeHHX cXeM. Takox 3amporo-
HOBaHUH crocid nepepoOku 6apau Ha miacTUiKaTOp ISt
BHUPOOHHMIITBA BOJIO- Ta FA30HCIPOHUKHOTO OeToHy. Taka
0eTOHHA CyMilll MOXKE 3HAWTH 3aCTOCYBaHHs IpH OyIiB-
HUIITBI ra3rojbaepiB, pe3epByapiB 1 OJOKIB eNeKTPOCTaH-
i
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Development of technological schemes for the processing of liquid waste of alcohol production

N. M. Korchyk, N. M. Bydenkova, S. V. Kyrylyuk

Abstract. The proposed two schemes for the processing of recycling bards with the formation of the dietary supplements and organic
fertilizers for acidic soils. Experimentally proven technological regulations for each stage of these schemes. The proposed method of
processing of bards on plasticizer for the production of water and gas - impermeable of concrete. Such concrete mix can find applica-
tion in the construction of gas-holders, tanks and units of power stations

Keywords: coagulation, oxidation, bards, plasticizer, feed and organic fertilizers, recycling, biological purification.
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AHoTanis. Y craTTi po3riasHyTi Bumorx MMO 1o miaHyBaHHS IUIAXY NEpexoqy CyIHa i BiIMIYEHO, [0 METOH IUIaHYBaHHA Y Bij-
KPUTOMY MOPi po3po0JieHi JOCTaTHRO, ajle IUNIaHyBaHHS KPUBOJIIHIHHUX BiIPi3KiB Ta NUIIXY BiJ TOUKH MPUHOMY JOIIMaHa 10 MpUYa-
Iy po3poOJieHi HeJJOCTaTHRO. [CHyI0Ui peKoMeHAaMii Mo CKpagaHHIO JIOIMAHCHKOTO IUIaHy IIPOBOJKH HE MOXKYTh OyTH BHKOPHCTaHI
JUISl HaBIraIifHUX IIiyield. 3alpoIloHOBaHO CHCTEMY IUIAHYBaHHS CIIGHAPHOTO IUIAHY MaHEBPYBAHHS IPH IIBAPTYBaHHI iHBEPCHHM
croco0oM, sIKa BiIPI3HAETHCS BiJ ICHYIOUMX MOXKIMBICTIO INIAHYBaHHS KPUBOJIIHIMHUX BiJPI3KiB MIIIXY BHCOKOTOYHUM METOJIOM Ta
BUKOPUCTAHHA 11 JJI HaBiraniifHUX [iIeH, NIIIXOM BHKOPHCTAHHS CHCTEM IIATPUMKH NPUHHSTTS PIilIeHb IS OIEePaTHBHOTO KOHT-
poJIIo pyXy 1o 3ajaHii Tpaekropii. [Ipu 1IbOMY BUKOPUCTOBYETHCS BiTOMHUI TIPUHIMII VIAHYBaHHSA PYXY METOOM LUIIXOBUX TOYOK,
JUISL BUCOKOTOYHOT'O TUIaHYBaHHS TPAEKTOPHUMH TOYKaMH, 3 ypaxyBaHHIM aKBaTOpii [y MaHEBPYBaHHS 1 XapaKTEPHCTUK yIIPaBIIs-
€MOCTI JaHoro cynHa. HaykoBa HOBH3HA 3aXHIICHA ITATCHTAMH Y KpaiHH Ta MPIOPUTETHUMH ITyOiKaIissMy. 3alpOIIOHOBaHA METOIH-
Ka aBTOMaTHYHOTO IIaHYBaHHS [UIAXY IPH IIBapTyBaHHI MOke OyTH BUKOPHCTaHA MPU Po3poOLi HOPMAaTHBHOTO JOKyMeHTY MMO
[0 PEKOMEHJAISIM JUIS HiIrOTOBKH IUIaHy IIBapTyBaHHS MU HaBirallifHUX Linei, po3poOKH HaBiramiiHUX CHCTEM IiITPHMKH
MIPUHHATTS pillieHb IPY MaHEBPYBaHHI, IPH BUKOHAHI HAYKOBHX JOCIIJDKEHb Ta IIPH HaBYaHHI B MOPCHKHUX y4OOBHUX 3aKiIajax.

Knruosi cnosa: sumocu MMO; ingepcruti cnocib6 niany8anHs, CYESHAPHUL NIAH;, MPAEKMOPHI MOYKU, KPUBOLIHIUHUL PYX, Me-
MO0 WIAXOBUX MOYOK.

[TnanyBaHHs nIepexoay 1 H1oro BUKOHAHHS BKJIIOYA€ YOTH-  AITOPUTMH 1 PO3pPaxyHKOBI CXEMH HE MPUBEJICHI.

pu mochimoBHi ¢asu: Ouinka (Appraisal); [InmanyBaHHs CpOro/iHI KITACHYHAM CIIOCOOOM TUTaHYBaHHS KOOPIH-

(Planning); Buxonanns (Execution); YmpaBmiHHS  HaT Hepexofy i3 TOYKHM BHCAJKHU JIOIMaHa B IOPTY BiAXoO-

(Monitoring). Jly 10 TOYKH MPUIOMY JIOIIMaHa B MOPTY MPUXOAY SIBIISI-
3araypHi BUMOTM H peKOMeHIamii BiTHOCHO IUIaHY-  €ThCS HACTYITHHI aJITOPHTM.

BaHHS NEPEXOAy 3HAXOHATHCA B TAKHX JOKYMEHTAX SIK: 1. BubuparoTh KOOpPIMHATH LUIIXOBUX TOYOK, SKi

pesomoriiis MMO A.893 (21) -1999 «IlnanyBaHHs peii-  JO3BOJISAIOTH OC3MEYHO MPOWTH Bif MOMEPEIHBOI 1O Ha-
cy»; KoHBeHLisl # KOJEKC 1O MiATOTOBLI ¥ JUIUIOMYBaH-  CTYNHOI 1 BH3HA4alOTh ICTHHHMH Kypc 1 BiJICTaHb MiX
s MopskiB 1 Hecennto Baxtu (IIIMHB-78/95) -  Huwmu.
International Convention on Standards of Training, 2. Bci gani 3aHOCATh B TaOJHMII0 NUITXOBUX TOYOK
Certification and Watchkeeping for Seafarers, 1978/95  (ILIT) i, micist mepeBipKH KamiTaHOM, BBOIATH ii B CymyT-
(STCW-78/95); Bridge Procedures Guide, ICS, 1998 wuukoBy cucTeMy Uil KOHTPOJIO mepexony. KoHTpoJb
(BPG); Bridge Team Management, MMO, 1993 (BTM);  BHKOHY€ETHCS IO BEJIWYHHI KyTa 3HOCY BiJIHOCHO IUIAHO-
Pexomenpanii 3 opranizamii mTypMaHcbkoi cirykOm Ha  Boro kypey i3 momepeansoi LT B HacTymHy, muisxom
Mopchkux cyaax Ykpainu (PILICY-98). BHCOKOTOYHOTO BH3HAYCHHS KOOPAWHAT HaBiralliiHUMH
3rinHo BuMor MMO 1utaHyBaHHS pelicy MOTPiOHO BH-  CHCTEMaMHM 1 PO3paxyHKY IO HHUX HaNpsIMKy B HACTYIHY
KoHyBaTH [1] Bim mpuyamy mopty Bimxoxy mo mpuuany LIT. Hemomikom Takoi cMCTeMHU SBISETHCS: BiICYTHICTBH
MOPTy NPUXOJy. AJie Ha NMPAKTHUIl 3a3BMUYail TUIAHYBaHHS  KOHTPOJIIO BITHOCHO HaBiramiiHUX HeOe3mek; He BHU3Ha-
BUKOHYIOTH BiJl MiCLISl BUCQ/IKH JIOIIMaHa B TIOPTY BiAXOAYy  YEHHs NPUYUH BUHUKaAOuoro 3cyBy [4,5] He mo3Bolse
JI0 Micls NpuiioMy B MOPTY MPHUXO/Y, Paxylo4d IO JJIsi  po3paxyBaTH IMOMPaBKU 10 Kypcy Julsi KOMIleHcalii 30y-
LUX BiAPI3KiB NUISXY IUIaH PyXy CKIIAJAE JIOUMaH, 3TJTHO  PEHHs; Yac, sIKMd HEOOXIIHO Uil KOHTPOJIIO Micus pyd-
BuMor pesoitoiiii MMO A.960(23). HUM CIIOCOOOM 1 MPHUUHATTS PIIICHHS 110 KOPUTYBAaHHIO
Bin moBuneH ckiactu Pilotage Passage Plan. Kamitan  pyxy, He [103BOJIsIE ONEPATHBHO 3a0E3MEUYUTH Bijgady
CyJIHa MiATBEPIDKYE CBOIM MiANMUCOM (pakT O3HAMOMIICHHS ~ KOMaH]I.
3 IUIaHOM, KU Jae HOMY MOIIMBICTH OUTBII JETaIBHO Juist Bifpi3KiB MUIAXY BiJf MOMEHTY BHCAJIKH JIOIIMAaHA B
IUTAHYBAaTH 1 OI[IHIOBATH ICHYIOYYy OOCTAaHOBKY. 3a 3Mic-  TOPTY BiIXOXy IO MOMEHTY NpUHMAaHHS HOTO B TOPTY
TOM 1 iH(popMaIri€ro, TKa MICTHTHCS B 1[I CXeMi, BOHA Ma€  MPHUXOJY METOAWKA IUIAHYBaHHSA IMEPEXOAy JOCHTH pe-
OpraHizaliiHU{ PO3MOPSUNI XapakTep, OCKUIBKM Mic-  TeJIbHO PO3IIITHYyTa B poOOTi [1], a METOIOM TPaeKTOPHUX
TUTh TUIBKH CXEMY PYyXy 1 He MOke OyTH BHKOpHUCTaHa  TOYOK B poOotax [2 - 4]. OgHak B ykazaHuX poOOTax cuc-

JUTA HaBiramifHux mine. Io Te€Ma BUCOKOTOYHOT'O aBTOMaTHYHOTO TTAHYBAaHHS IUIAXY
il MPUYMHI KaIliTaH MOBUHEH PETENIHHO MiATOTYBaTH- 1 OTIEPATUBHOTO KOHTPOJIO YIIPABIIHHS PYXOM HE PO3pO-

¢ 70 IUIaBaHHS, JITaJbHO BUBYMBIIHM pailoH IUIaBaHHA  OieHa.

TP 3aXO0/i B MOPT 1 CKJIABIIN CyJHOBHUi TuiaH [2], sikuit B namionansHOMy yHiBepcuteTi «OMAY po3pobiena

MOJKHA BUKOPHCTOBYBATH ISl HABITAIIIMHUX ITiIEH. cucTeMa MiATPUMKH NPUHHSATTSA PIlIeHb NPH MaHEBPY-

YacTKOBO METO/MKA IUIAHYBAHHS PEHCY CyJHOM TpW  BaHHI, fKa 3aXWIleHa maTeHTamu Ykpainu [6 - 12] i mpio-
[IBAPTOBHUX OIEpAlisfX Bill Micls MpuiloMy JionMaHa A0  puteTHHUMH myOGumikauismu [13, 14]. Tlpu upomMy Brepiie
Ipuyaty 1 HaBIaky po3msiHyTa B poboTi [3]. OxgHak cuc-  po3pobieHo crocid Bu3HaueHHs adcuucu 111 o tanren-
TeMa HaBITallifHOTO MPHUCTPOIO IO IUIAHYBAaHHIO NUIAXY,  LIAJIBHUAM IIBHIKOCTSAM KiHIIBOK, SSKUH BiJPI3HAETHCS BiX
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ICHYIOYHMX BIJICYTHICTIO HEOOXIIHOCTI BBOJIUTU JaHi JUIs
po3paxyHkiB abcuucu 111, siki mOCTYNmarTh Bifl iICHYIOYO-
ro HaBiralifHOTrO Npuiaay — JONIJIEPIBCHKOrO Jiary, Ta
ypaxyBaHHSM IapaMeTpiB Teuii, IpH IIbOMY 3alpOIIOHO-
BaHa MoJienb BU3HaueHHs adcuucu [T mpoiima Bepudi-
KaIlifo METOJIOM NIPSMOTO €KCIEPHMEHTY. Takox BriepIie
po3pobieHo cmocid BH3HAYCHHS IIMPUHU MaHEBPOBOTO
3CYBY OKpEMO [UI TPSMONIHIHHUX BiIpi3KiB HUIAXY Ta
JUTA KPUBOJIHIMHUX, SKAN BiAPI3HAETHCA BiJ ICHYIOUHX,
BHKOPHUCTAaHHAM 3HaueHHs adcuwmcu [1I1 ms po3paxyHKiB,
BKITIOYAlOYH KPHUBOJIHIMHI BiIPi3KH, Ta aBTOMaTHYHIM
MEePEeKIIIOYEHHSIM PO3paxyHKIB JUIs TNPSIMOJIHIMHUX Ta
KPHUBOJIIHIMHUX BIJPI3KiB HUISAXY IO 3HAYEHHIO KyTOBOI
HMIBUAKOCTI puckaHHs OTpuMasa MOJAIBIINI PO3BUTOK
METOJIOJIOTiSI CLEHAPHOTO IUIaHYBaHHSA PYXY IHBEPCHHM
croco0OOM JTs HaBITAIIHKX IIUICH Mpu 3ax01i / BUXO/I 13
TIOPTY, SIKa BIIPI3HSAETHCS BiJ ICHYIOYOi, BAKOPUCTAHHSAM
BHCOKO TOYHOTO CrocoOy IUIaHyBaHHS 33JaHOTO IIIAXY
TPAEKTOPHIMHU TOYKAMM y BUIJISIII MaTpHI iX KOOPIH-
HaT, Ta BHKOPHCTaHHSAM ICHYIOYOTO METOIY IUITXOBHX
TOYOK Ta JaHHX IIPO ITOBOPOTKICTB IS iX PO3PaXyHKY;

J1s po3poOKH CHCTEMH IUTAaHYBAaHHS 1 OTEPAaTHBHOTO
yIpaBIiHHS OyJIM BHKOPUCTaHI HACTYIHI CHUCTEMHM IiIT-
PUMKH TPUIHATTA PIlIEHb. PO3PaxyHKY XapaKTEePUCTHK
rajJbMyBaHHs Ta YIPaBJISEMOCTI; EpepaxyHKy MaHeBpe-
HUX XapaKTePUCTUK Ha MIUIKOBOISL; (POPMYBaHHS IUIAHY
Nepexoy y BHUIVIAI IUIIXOBHX TOYOK; IIAHYBaHHS Iie-
pexony y Burisiai marpuib TT; nepepaxyHKy KOOpJHHAT
CYITyTHHKOBOI aHTEHH CyJIHA Ha IICHTp HOTO Baru; BU3HA-
YeHHS BiPOTiTHOI MIUPHHU OIYHOTO 3CYBY; MOTICPEIKCHHS
MOCa/IKM Cy/lHa Ha MUIMHY; IPUHHATTS PIIICHHS IO OIe-
patuBHOMY BU3HaueHHI0 abciucn I1I1; Bubopy 6e3nednoi
MIBHIKOCTI 10 yMOBaM IUIABaHHS; BUOOPY TOUYKH NPHKJIIa-
nmaHHg OyKCcHpiB Ta iHanKamii momoxxeHas [1I1 Ha KoHTYpi
BaTepiIiHil; BHOOpY MaHEBpY ISl IMOMEpPEKSHHS Ipo
HeOe3reyHe Ta aBapiliHe HaOJIMKEHHS 1 peKOMeHalii 1o
MaHEBPYBaHHIO JUIsl HOTO TOIepeKEHHS.

CyTb IHBEPCHOTO IUIAHYBaHHS 3aKIIOYA€ThCS B MPU3-
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HaueHHi koopauHat nepmoi HIT Touku y npuyany i mo-
Jlajblie TUIAHYBaHHS JI0 TOYKHM BUCAJKH JIOIMaHa IpU
Biaxoxi. I[Ipu npuxoni koopaunaramu nepuroi T Oyne
TOYKa MPUHOMY JIoIIMaHa Ha OOPT 1 OCTAaHHBOIO KOODP.IH-
HaTH MpHYay.

B skocTi mpukiTamy MIaHyBaHHS PO3IVITHEMO CXEMY
IBapTyBaHHA [UIA 3axony T/x «Bimpatoc CiBeiic» B mOpT
Typuii CamcyHn xopmoto 1o mpudamy NeS. OcHOBHI JaHi
1/X «Binpatoc CiBelicy HACTYIHI: TOBKHHA MiX TIEPIICH-
mukysipamu 190 M; mmpuHa Ha Migeni 28,0 M.; cepemHs
ocagka B BaHTaXi 6,5 M.; TOTY)XHICTh TOJIOBHOI CHJIOBOI
ycranoBk# 10600 kW; HOCOBUIA MipyJIIOIOUMI PUCTPil
2x740 xW; kopmoBuii miapymntorounii mpuctpiit 370 kW.

B 3anexxnocTi Bix KoH}irypanii onepariiHoi akBaropil
1 MaHEBPEHUX XapaKTEPHCTHK CYJHA HAHOCSTH IUIIXOBI
TOYKH Ta BU3HAYAIOTh KypC Ta BiJICTaHb M0 KO)KHOMY BijI-
pi3ky i cknanarots Tadmumo HIT.

PesynbraTn muiaHyBaHHS 3BeneMo B TaOi.l, sika B Tpa-
¢iurOMY BUDILINI Oyme BUIISIIATH HACTYIHHM YHHOM
(puc.l1.).

IMomanpmmii MOPSOK PO3paxyHKIB Oyzae HACTYIHUM
[2, 15]:

1. BusHauaioTs KyT OBOpOTY [yt KoxkHoi I T.

2. BuzHaualoTh KyT MepeKJIa Ky pyJisl 1 XapakTephCTH-
KU TIOBOPOTKOCTI /IS HBOTO.

3. s kool LT BU3HAYaIOTh KOOPIMHATH HA LIUP-
KyJISLii METOIOM BiJpi3KiB.

4. Bin nepmroi LT 10 TOYKH MOYATKy LHUPKYJIAIT BH-
3HAYaI0Th KOOPAWHATH

MpAMOIIHIMHUX Binmpi3kiB uepe3 0.2 kOT, 1 B momamb-
IIOMY BiJl TOYKH 3aKiHYCHHS IUPKYJIILii 10 TOYKU Mova-
TKy HacTYITHOTO ITIOBOPOTY.

5. ®opMyIOTh TOUKH 33[JaHOTO HIIAXY y BHUTIISII Mart-
punp TT, sKi MICTATE KOOPIWUHATH, B SIKUX MOTPIOHO Iie-
peKIagaTi i OTPUMYBATH IMOBOPOTH, Ta HPSAMOJIHIHHUX
Bipi3kiB. Ile onmTumanbHUil Oe3meyHMA 3aJaHUN anro-
PUTM YIpaBIiHHS CY/JHOM, peaii3aiisi SKOTr0 JO3BOJIUTH
Oe3aBapiiiHO BUKOHATH IIBAPTYBaHHSI.

Ta6auns 1. I1n1X0Bi TOYKH CIICHAPHOTO IUIAHYBaHHS 3ax01y B mopT CaMcyH

Howmep Koopaunaru Touku Bincrans, KOT Kype B nactyn- Kyt nosopoty Kyr mepernan-
TOYKHU HY TOYKY KU pyJIst

0 @ = 41°18.445N; 1 =36°21.72E 6.5 289° - -

1 @ = 41°18.65N; 1 = 36°20.89E 6.8 207° 720 150

2 @ =41°18.045N; 1 —=36°20.5E 0.9 270° 63° 150

A A1=31°21.72E A =31°21.72E
A =31°21.72E
3 @ = 41°18.045N; 1 =31°20.27E - 90° 180° Tepeminni

ITonaneine riaHyBaHHS BHKOHYETHCS HACTYIHHM YH-
nowm. ITo koopmunaram 1T 2, kyTy noopoty 63° i kyTy
nepexnagxu pyns 10° pospaxoByemo matpumio TT i xo-
OpAWHATH TOYOK MMouaTKy //I]> i 3aKiHYEHHS TPAEKTOPii
Ta Bimadi JiBoro sikops K1[o. ITicast mboro po3paxoByeMo
KoopauHaTH Tmo4atky [1[]1, 3akiHueHHs KI]1 Ta KOOpIu-
naru TT moBopory B paiioni TT: y Burusai marpuui
HIT;. Hicns 1poro po3paxoByeEMO KOOPIWHATH MPSIMOJTi-
aidaux TT Big ITo mo toukw ITI; Ta Big KI1 mo I,
yepe3 0,2 KOT i IPeCTaBIIEMO Y BUIIISII MAaTPULb TIpsi-
MOJIiHIHKX BiApi3kiB. HapiramiiiHa miAroToBKa 10 ImBap-
TOBHHX OIeparliif 3akiHIeHa.

3 miaxoaoM 10 BXiTHUX BOPIT MOPTY 3a 1 TOAMHY TO-
YUHAETHCSA OPTaHi3aliifHO — PO3Mopsiada MiArOTOBKA JI0
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mBapTyBaHHA. Lle o3Hawae, 0 MamMHA TEepeBeleHA B
MaHEBPEHHUH PEXUM, 3 TAKUM PO3PaXyHKOM, 1100 Ha Mij-
XOJi 10 MicIisd MPUHAOMY JIOIIMaHA MaTH HIBHIKICTH OJIH-
3b6KO0 5 By3iiB. I1iAroToBKy HEOOXiIHO MPOBOANUTH MO 2-M
YeK JIMCTaM: MiATOTOBKA JO TUIABaHHS TiJ MPOBOIKOIO
JIOI[MaHa; TiJI'0TOBKA JI0 IIBApTOBHMX Ollepamiid i BUKO-
pucranHs OykcupHHMX cyneH. [Ipu meprmomy 3axoni B
MOPT HOMNEpeHsI MiATOTOBKA JIETaIbHO 0OrOBOPIOETHCS 3
YJIeHaMH IIBapTOBHUX KOMaH], a NMPH HACTYIHHX BiJIBi-
JMHAX OTOJIOIIYETHCS TOJMHHA TOTOBHICTH, BBAXKAIOUH,
10 BC1 BUKOHABIII BUKOHYIOTh HAJIC)KHY MiATOTOBKY CY-
Ha. 3amana TpaekTopis 1IB, moOymoBaHa iHBEpCHUM CTIO-
cobom no TT, HaBeneHa Ha puc.2.
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Puc.1. [uBepcHuii cnocid cueHapHOTO IIaHyBaHHS 3ax01y T/X «BinmpHroc Ciseficy B mopT CaMCyH METOAOM HUISIXOBHX TOYOK

Toni MacuBH NUISIXOBUX MaTpuib i MaTpunps TT moso-
pOTY JUIS BCIX TOYOK IIBapTyBaHHs My

(hopMyIOTH B HACTYITHOMY TIOPSIAKY:

MZ =My, +M 5+ M5+ M 55’

ne Mo1 — marpunst TT niniliHOTO Bifpi3ka i3 mo4aTko-
Boi 0-of LIT mo Touku mojmavi KOMaHIM Ha TEPEKIAIKY
pyast; M2 — matpuns noBopoty i3 nepiuoi HIT B apyry
Big mouatrky Hy mo xinus Ky kpuBomiHiiiHOrO Binpiska;

1y

\ 2

\

V4

Puc. 2. — Cxema pyxy CyaHa IpH HMIBapTyBaHHI J0 npuyany 5 0e3 Oykcupis

Y MOMEHT, KOJIM MiieNb - HIIIAHrOyT Cy/JHA MepeTHHAE
TpaBep3 MasKa CIpaBa, JaloTh KOMaHJIy Ha IEpeKIajKy
kepma niBo 15°% B mporeci pyXy HpH MOBOPOTi KOHTPO-
JIIOIOTH CTaH Cy/Ha IIOA0 XBWJIEPI3y Ha Kypci OJM3BKO

s o ity o
Bwymepewwa K74
10; 1
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M1, — MaTpHIIs PSIMOJTIHIAHOTO BiApi3ka; M3 - MaTpHII
KPHBOJIIHIHHOTO BiJpi3Ka.

BykcupHre 3a0e3medeHHs B 3BUYAHAX YMOBaX ITIPH Bi-
Tpi 70 10 M / ¢ BUKOpHUCTOBYBaTH He OyIeMO, BPaXOBYIO-
YW, 10 CYJHO Ma€ 2 HOCOBHX 1 OJUH KOPMOBHHU IiIpy-
TIOIOYHIA TPUCTPI.
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289°

OTpUMYIOTH OBOPOT NpH BUX0i Ha Kype 207°. V Mo-
MEHT, KOJIM MifIeNb - IINAaHroyT MPOiIe TOpenb NpHyaly
crpaBa, MepeKiIaaTh pyab mpaso 15° a xomu cymHo
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PO3rOPHETHCS Ha KyT Oiu3bko 270°, oTpuMyIoTh MOBOPOT,
BiJIalOTh JIIBUI SIKip, KOJIM HOCOBA YacTHHA BUIIC Ha
JBY MEXy LIBaPTOBHOIO MicCIsl, 1 NPHU JONOMO31 pyJs,
MIIPYJIIOI0YMX TIPUCTPOIB po3BepTaroTh cynHo Ha 180.
Konn HOcoBa yacTHHA Buiie Ha JIBUH KOPAOH NpHYAIy i
BKITIOYAIOTh TIPaBy MAIIWHY Ha TMEpeqHId Mammii Xim, a
JBY Ha 3a[HIH cepenHiil.

Komu cynmHO 3MiCTHTBCS B TOUKY BifAadi MpaBoToO SKO-
ps, Hioro BiqmaoTh i OOHMIBI MalIMHU BKITIOYAIOTH HA 3a1-
Hill MaJIHiA, TOTPABJISIFOYH SIKip JAHIIOTA i BUPIBHIOIOYH 1X
nopxuHy. [Ipr HEOOXiTHOCTI BKIIFOYAIOTh KOPMOBHH ITiJI-
PYJIIOIOUMI TIPUCTPIH Uit BUPIBHIOBAHHS KOPMH IO LICH-
TPy npHUYaly.

[Tpn nabnmxeHHI KOopMH 10 mpuyainy Ha 20 MeTpiB
Iar0Th OOMABI MAIIMHU HAWMEHIIUN Xif 1 OAAIOTh KUa-
nbHI KiHni Ha npuyai. [Ipu 10 metpax no npudany

JIAl0Th KOMaHAy CTON 1 BHPIBHIOIOTH HATAT SIKIPHUX
JAHIIOTIB 1 MBapTOBUX KiHIMIB. [lepenbaumtu BHUKOpHC-
TaHHS MAPYTIOIOYNX NPUCTPOIB OUNBIN ETaTbHO HE
MIPE/ICTABISIETHCS MOJKIMBUM, OJHAK TeHepalbHa CXeMa
IHTEHCUBHOTO BKJIFOUCHHS 1X 30epexkeThes. Lle Oyne paii-
OH BXOJy B BOPOTa IOPTY 1 IIOBOPOTY BJIIBO i IIPH MaHEB-
PYBaHHI Iepej Bifaavero JIBOIO SKOps i BUPIBHIOBAHHS
OlJ1s mpuyany.

KpimM Toro HEoOXiTHO 3BEpHYTH yBary Ha 3JarojpKe-
HICTH POOOTH KOPMOBOI IIBapTOBOi KOMaHaH 1 iH(opma-
1ii MOMIYHMKA KalliTaHa MPO BiACTaHb IO MpHYATy I
LEHTPYBaHHs Cy/IHA.

TakuM 4YMHOM BHKOPUCTAHHA CHCTEM MIATPUMKH
NPUHHATTS PillIeHb, IHBEPCHOTO METOIY CLIEHAPHOTO OII-
TUMAJBHOTO IUTaHYyBAaHHS IPOILECY MIBApPTYBAaHHSA 3 ypa-
XyBaHHSAM aKBaTopii /Uil MaHEBPYBaHHS TPAEKTOPHUMHU
TOYKaM{ 1 MaHEBPOBHX XapaKTEPUCTUK Cy/IHA JO3BOJIIE
BHCOKO TOYHO HAHECTH TPAEKTOPII0 PyXy 1 ONEpaTHBHO
OTpUMYyBaTH iH(pOpMAaIIito i 0e3aBapiitHOr0 BUKOHAHHS
MopchKoi omepaitii. [le 1ae MOKIMBICTH CYJAHOBOIIIO BU-
KOPHUCTOBYBATH ILJIaH PyXY, BUKOHAHUI Iepesl No4aTKOM
BUKOHAHHS MIBAPTOBHOI Omepariii, s HaBiramiiHuX IIi-
nen

Indopmariiitne 3abe3neyeHHst MpoleCcy LIBAPTYBaHHS
3aKJIIOYA€ThCS B TOMY, IO IUIAHYBaHHS IUIAXY MOBHHHE
OyTn BUKOHAHO JI0 TI0YaTKy MOPCHKOI oneparii, TOMy 10
IIBUAKOMIS IIPOLIECY MaHEBPYBAaHHS HE JI03BOJISIE BUKO-
HYBaTH, TaKi OOYMCIICHHS AJIS TepeIulaHyBaHHS IUIAXY 1
KOpUT'YBaHHS pyXy. [ 101MOMOTH CyTHOBOIIO NP BH-
KOHAaHHI PO3pPaxyHKIB 1 IIJBUIICHHS IIBHIKOIII MpU
OTpUMaHHI HEOOXiTHHMX JIaHHX, HEOOXiIHO aBTOMATH3Y-
BaTH mporecu oO0poOku iHpOpMalil, BUKOPUCTOBYIOYH
cy4acHl 0OYMCIIIOBaIbHI MPUCTPOT Ta METOJM IUIaHYyBaH-
Hsl, @ Pe3yJIbTaTH MOBUHHI OyTH MiJrOTOBJIEHI Y BHUIIISI,
TOTOBOMY ISl IPUIHATTS PillICHHSL.

CydacHuii CTaH CYIHOBOJINHOI HayKH ITO3BOJISIE PO3-
pobutn 12 cucreM HiITPUMKH NPUHHATTS PIlICHHS, SKi
Ha CHOTOJHIIIHIN JeHb peanizoBani uactkoBo [3]. Ilep-
IIMM KPOKOM B IIbOMY HANpsIMKYy MOKHA IPUHHSATH TPO-
MO3MIIIF0, KA MICTUTBCS B poOoti [2]. BoHa mo3Boisie
CKJIaJaTH CyJHOBHH IUIaH 3aXoxy/ BUXOHY i3 IOpPTY B
BHIJISIIII TIPUT1THOMY JJIsI HaBiramiHUX IiJiel, B TOH yac,
KOJIM ICHyIOYa MPaKTHKa IirOTOBKH JIOLIMAHCHKOTO IIjia-
Hy, KU HE MPUIATHUN AJ HABIraIlifHUX IiJIeH, Ta BU-
KOPHUCTOBYETHCS TUTBKH JJISI OpTaHi3alifHO — pO3MOpsI-
40T MIATOTOBKHU CyJIHA JI0 JIOIMAHCHKOT'O ITPOBECHHSI.
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I3 12 cucrem TP [3], TinbKu geKiibKa 3 HUX TTOBHHHI
BUKOPHCTOBYBATHCSl Ha INEPEXoJii, KOJIM MOTPiOHO BHOH-
paTtu BEKTOp YINpaBiliHHS 1 Oe3Me4Hy IIBUAKICTH XOAy,
KOHTPOJIIOBaTH PO3XO/KEHHS Ta MOCAAKy Ha MUTHHY, JUIs
ontuMizamii pyxy. s nepepaxyHKy MaHeBpEHUX

XapaKTepUCTHK Ha MIIKOBOAIS HEOOXiTHO 3HATH Xa-
PaKTepUCTHKH 1T TAMOOKOI BOIHM 1 CHIBBITHOIICHHS
TIIMOWHU MOPS 1 cepeqHbOi OCAAKH F [ T, DopmyBaHHA

IUTaHy PYyXy Bi MICIISI IPUHOMY JIOIMaHa i UIT BUXOAY i3
mopty y Burisini Tabmumi LT BukoHye ocobucTo Kari-
TaH, OCKUTBKH IIe Ma€ BUpIIIaJbHEe 3HAUYCHHS A1 Oe3med-
HOTO BUKOHAHHS MOPCBHKOI Omeparii 1Mo MIBapTyBaHHIO.
Ha mincrai tabmwmi IIT dopmyerscs matpurns TT i B
rpadivniii Gopmi HaHOCHTHCS Ha Kapty (puc.2.). Iliaro-
TOBKa JI0 IIBAapTYBaHHS 3aKiHY€Ha 1 JIOKYMEHTYETHCS Y
BHTJIAAZl CyTHOBOT'O HABIraIliifHOTO TUIAHY.

st oprasizanii BHCOKOTOYHOTO KOHTPOJIO MicUs Cy-
JTHOBOJIi}0 HEOOXIHO JI0AaTKOBO BBECTH HACTYIHI Tapa-
METpPH: KOOPIWHATH CyMyTHHKOBOi aHTeHHM X,V ; 3Ha-

YeHHS JOMYCTHMOI KYTOBOI IIBHIKOCTI (puck, TP SKil
CHCTEMa aBTOMATHYHO IEPEKIIIOYAETHCS HAa BH3HAYCHHS
OIMPUHA OIYHOTO 3CYBY IIPHU KPUBOIIHIHOMY pyci; Belu-

4pHy GiYHOro 3MilleHHA A  TIpH AKOMY BKIIHOYA€ThCS

nomn
CHCTEMA TIOTIEPEIKEHHS IIOCAAKNA Ha MIJMHY; BEIUYUHY
IOy CTUMOT'O HAOJIVKEHHS TIPH pyci D, , KOJIM HACTyIae

aBapiifHe PO3XOIKECHHS.

3 ypaxyBaHHSM MPHUBEICHUX BUIIE XapaKTEPUCTHK CH-
crem [P, nns indopmauiitHoro 3abe3nedeHHs: poLecy
MaHEBpYBaHHs, NPH BHKOHAaHI MOPCHKUX oOIepauiil 1o
LIBapTyBaHHIO, HEOOXiTHO BUKOpHCTOBYBaTH 10 cucreM,
0510k — cxeMa (DYyHKI[IOHAIBHUX 3B’S3KIB SKHX MPUBEACHA
Ha puc.3.

[Tpomec MiATOTOBKM 10 HIBAPTYBaHHS CKIATAETHCA 13
JIBOX YaCTHH: OpTaHi3aIliifHO — pO3Mopsaua; HaBiraliitHa.
OpranizanifHO — po3MopsaYa MirOTOBKA 3aKIIFOYAETHCS
B PO3MOJLUITI 00OB’SI3KiB WICHIB €KillaXKy MPH IIBapPTyBaH-
Hi 1 JOBeAeHHs iH(popMaIllii mpo MopsAoK B3aeMomii 3 Oy-
KCHpaMH Ta 00pT migxomy Ao npudary. Hapiramiday mia-
TOTOBKY NMOBHWHEH BHUKOHYBaTH OCOOMCTO KaIliTaH, OCKi-
JIbKM Oe3reka MaHEeBPYBaHHSI BU3HAYAETHCS SIKICTIO TIa-
HyBaHHS LIUIIXY Ta CIEHApIEM YIPaBIiHHA CYIHOM IpH
3axoi B nopT. OCcoOIMBICTh TaKkol MiJIrOTOBKH 3aKJII0Ya-
€THCSl B TOMY, IO IUIaHYBaHHs KoopauHat y Burisaai TT
SIBJISIETBCSL ONTHUMAJBHUM, OCKUIBKM BPaxOBY€E PO3MIipH
aKBaTopil JJIsI MaHEBPYBaHHS, MAHEBPEHI XapaKTEePUCTH-
KM CyAHa Ta BHOIp peXHMy pyXy 3 3amacoM IJisl TOTo,
100 MOXHa OyII0 KOPUTYBAaTH PyX, KOJU BiIXHJICHHS BiJl
IUIAHOBOI TPAeKTOPii OyTyTh 3HAYHUMH.

Haii6inpim TpynoMicTKUMU OYIyTh pO3PaxyHKH KOOP-
auHat TT nmovarky Ta 3aKiHYEHHS! IOBOPOTY IO BIJIOMHUM
xoopaunHaTaM 1T, Ta TouoK KpUBOIIHIHHOI TPaEKTOPIi.

3anpornoHoBaHa METOJIMKa aBTOMATUYHOIO IUIaHyBaH-
HSl UUISIXYy OpH [IBapTYyBaHHI MOXe OyTH BHKOpHCTaHA
IIpu po3poOIli HOPMATHBHOTO JOKyMeHTY MMO 1o pe-
KOMEH/IAIlisIM ISl MIATOTOBKU IUIaHY LIBAPTYBAHHS IS
HaBirawiiHUX wmijgel, po3poOKH HaBIramiHHUX CHCTEM
MATPUMKH TIPUAHSATTS pillleHb NIPU MaHEBPYBaHHI, NpH
BHUKOHAHI HayKOBUX JIOCII/DKEHb Ta IPH HaBYaHHI B MOp-
CHKHX y40OBHX 3aKJIajax.
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Navigation device for decision-making support for the automatic planning of vessel movement by trajectory points at entry /

exit of the port. Category: marine navigational systems
S. E. Maltsev
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Abstract. The article considers the IMO's requirements for planning the transition of the vessel and noted that the methods of plan-
ning on the high seas were sufficiently developed, but the planning of the curvilinear sections and the way from the point of reception
of the pilot to the berth is not sufficiently developed. Existing recommendations for stealing a pilotage passage plan can not be used
for navigational purposes. The system of planning the scenario maneuvering plan for inversion mooring is proposed, which differs
from the existing possibility of planning curvilinear sections of the high-precision method and its use for navigational purposes, using
decision support systems for operative control of motion in a given trajectory. It uses the well-known principle of traffic planning by
way of waypoints, for precise planning of trajectory points, taking into account the water area for maneuvering and the characteristics
of the management of this vessel. Scientific novelty is protected by Ukrainian patents and priority publications. The proposed method
of automatic road planning during mooring can be used in the development of a regulatory document of the IMO on the recommen-
dations for the preparation of a mooring plan for navigation purposes, the development of navigational decision support systems
during maneuvering, when performing scientific research and studying in marine educational institutions.

Keywords: IMO requirements; inverse planning method; scenario plan; trajectory points; curvilinear motion; method of way-
points.
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AnHoTanus. Ha ocHOBe BepOSTHOCTHOW MOJEINH ITpoliecca M3MeIbYeHHs U arjloMepaluy HoiydeHa 3aBHCHMOCTh Ko3((pHuIueHTa
arperupoBaHus (arioMepannn) OT 3HAYCHHH yIeIbHOM MOBEPXHOCTH M BPEMEHH M3MeNbueHus. 110 3KCIIepUMEHTaIbHBIM Pe3yJibTa-
TaM IpOBEJeHa CTaTUCTHYEeCcKas 00paboTKa JaHHBIX, yKa3aHa 3aBHCUMOCTh KO3((UIEHTa arperupoBaHys Ui KOHKPETHBIX MaTe-
puanos. Ilo naHHBIM HCCIEOBAaHUH yKa3aHbl MaTepHalbl, I KOTOPHIX XapaKkTepHa ObICTpasi MIM MEJICHHAs arloMepanusi MEeNKuX

YaCTHII.

Knrwuesvie cnosa: BI/IGpaI.II/IOHHOG U3MEJIBYEHUE, arjioMepanus, OITUMaJIbHbIE TApaMETPHI.

Beenenne. Kuneruka aryiomepanuu (arperanuu, Koary-
nsmn) noapoOHO paccMoTpeHa B [2]. B BuOpammnoHHBIX
MENIBHHIAX CIIUIAHUE JIBYX YacTHUI[ MPOHUCXOANT IPH HX
CTOJIKHOBEHHH, HO HE Ka)KI0€ CTOJKHOBCHHE IPHBOAUT K
00pa3oBaHNI0 yCTOWYMBOro arperara (0OBEMHOE B3awu-
MOJIEHCTBHE). YCTOWYMBBIA arperar, Kak HpaBHJIO, Xa-
paKkTepu3yeTcs MOJICKYJISIPHO-TUIOTHBIM arperupoBaHUEM
4acTHUIl MaTepHaa.

C BO3pacTaHMeM 3HAYCHHH YIETbHOW MOBEPXHOCTH
S :S(t) (cTenmeHn AMCTIEPCHOCTH YAaCTHUIl) W3MeIbyae-

MOI0 MaTrepuajla BO3pacTacT U JOJIs DHEPTUU pacxoaye-
MOH Ha IUIaCTHYECKylo AedopMaluio, B pe3ybTaTe uero
TOYEYHBIC KOHTAKTHl EPEXOAsAT B KOHTAKTHI 110 MOBEPX-
HOCTH W HPOYHOCTH arperatoB Bo3pacTaeT. CnumaHue
JIByX YaCTHI] IPOUCXOAUT TOJNBKO B 30HE MX CTOJIKHOBE-
Hust. TakuMm 00pa3oM, YHCIO CTOJIKHOBEHHH MEXAy dHa-
CTHLIaMH 00pabaThIBAEMOr0 MaTepHansa UMEET OCHOBHOE
3HaueHne aus arsoMeparuu. OnHako 3QdeKTHBHOCTH
CTOJIKHOBEHUIN YaCTHUI] IIPU COYJApPEHUU OIPENECISAETCS
CBOWCTBaMH TMOBEPXHOCTEl, 00padaThiBaeMbIX Marepua-
JIOB, TMapamMeTpaMy BUOPAIMOHHOTO BO3JEHCTBUS (yaap-
HO€ WJIM HCTUPAIOIIee) M THUIIOM HM3MEIbUCHHS «CyXOi»
UM «MOKPBII» IIOMOJL.

[pouecchl, npoTekarolue Npu BHOPAIIMOHHOM H3-
MENbYEHUH U arJioMepalul MaTepHanoB, COOTBETCTBYIOT
IBYM THnam [2]: ObICTpoil arimoMepaniy MENKUX YacTHIl
Ha OCHOBE OPOYHOBCKOTO JBW)KEHHMS; MEIUIEHHOM ario-
Mepalyy MEJIKHUX BKJIIOYEeHHH, Korza 3G dexTuBHON sBIIs-
€TCsI TOJNBKO JHIIb 9aCTh CTOJKHOBEHUI 3a CUET BIUSHUSA
sHepreTudeckoro Oaprepa. JIBmkeHHe BKIIOYEHUH O[]
BO3ZCUCTBUEM TypOyJIEHTHBIX IyJIbCALUI U arioMepanus
KPYIHBIX BKJIIOUEHHH BCIEACTBHE HMX THAPOIWHAMUYE-
CKOTO B3aMMOACHCTBHS B BHOpAIMOHHBIX MEJIBHUIAX
OTCYTCTBYIOT. B COOTBETCTBHHM C 3THM BBIJEIHUM B 30HE
YCTOHUMBOTO 00pa30BaHUs arperatoB 30HY MEICHHOM
arJioMepanuu (arperauu) 1 OBICTPOH arJoMeparyH.

PaccmaTpuBasg mpoueccsl U3MENbYEHHS M arjiome-
pauuu (arperupoBaHHE H3MENbYaeMbIX YacTHI) pa3-
JUYHBIX MaTEepUalioB B BHOPALMOHHBIX MEIBHHUIAX C
MO3MIMHA cliydallHbIX MapkoBckux mnpoueccos [1,3,4,6]
MOKaXEM BO3MOXHOCTH OIIpeJeNIeHHs Kod(puiuenra
arJIoMepanyy Ha OCHOBE SKCIIEPUMEHTAJIbHBIX JAHHbIX.

Maremarnueckasi MojaeJab. AHanornuno [3] cuura-
€M, YTO TIPOLECC W3MENBUYCHUS M arperupoBaHUS W3-
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MEJIbYaCMbIX YacCTULl COOTBETCTBYCT HCOJHOPOIAHOMY
MapKOBCKOMy nponeccy PpoOXIACHHUA W OIHCBIBACTCSA

ypaBHEHHEM
aSO _ 1o s
- 3{1(1 Bt) — 13S(t)
S(te)=Sp S(t) =95

@

rie A — ko3 HUIMEHT IPONOPIHOHATEHOCTH A HH-
TEHCUBHOCTH HEOJHOPOIHOr0 MapKOBCKOIrO Mpolecca;
[ — mapamerp, onpeieNAIoMUi 0N YaCTHII, HAXO[s-
LIMXCS B 30HE BO3JCHCTBUS pabo4YMX OPraHoOB; f/— KO-
>(p:GUIMEHT MHTEHCHBHOCTH arpernpoBanus; tg,t; — Bpe-
Msl Hauana 1 OKOHYAHMs dTalla arperupoBaHus; Sj,S;—
yJenbHas IOBEPXHOCTb B MOMEHTBI BPEMEHH tt; , OIpe-

JICTSIFOTCS M3 DKCIIEPUMEHTA.

M5t unentudukanuu kodsdpduuuenta L/ (ko>ppum-
eHT arperupoBaHmsI) CIEAYET U3 IKCIICPUMEHTa Ompee-
JUTh BpeMs Hayajga BTOPOrO JTama arperupoBaHMUsL.
Hauanom stama arperupoBaHusi OyJieM CYUTATh MEPBYIO
Touky nepernGa kpusoit S = S(t).Cornacso pesyisra-

TaM [3] KO3pUUMEHT arperupoBaHus sy CIEAYET CUU-

TaTh HE TMOCTOSHHON BEIHYMHON, a QyHKIMEH OT BpeMe-
HU U ynenbHOU mosepxHoctd «¢ = 44(t, S) . Pac-
CMOTpPHM 3Tall YCTOHYHBOTO 00pa30BaHUS arperaTtoB MpH
n3MenpueHun marepuana. [Ipeanonaraem, 4To cyuiecTBy-
€T JIMHEWHas 3aBUCUMOCTb MEXIy HE3aBUCUMBIMH Iepe-
MEHHBIMU (t, S) ¥ 3aBUCUMOM IiepeMenHon L .

BuyTpu 3a7aHHOIO BPEMEHHOIO IIPOMEXKYTKA [to?tl]

PacCMOTPHUM PErPECCHOHHYIO MOEb st Koddduimenra
arperupoBanust £¢(t, S) [J ag + aqt + a,S
Torna ypasaenue (1) mpumer Bux

as() _1
dt 3(a0

1 1
By =~ (3 ~ Doty = (1 + 1) by = =

1 a
- 2)S +§(/w+ ag)ts +?252

@

YpaBHeHue (2) IpUMET BUJL @: S + tS + b,S2
o~ DoS +bitS +by

Ecnu cuurars ( AP + al) =0, TO C YYCTOM I'PAHMYHBIX
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YCIOBUH MOTy4HUM
S(t) = by So exp(by (t —to)
by +b2Sg —b2Sg exp(by (t —1tp)

HpI/I BBITNIOJIHCHHUH 3aBUCHUMOCTHU

S, (t;) = boSo
T by (L b, Sg) exp(g (to — 1) — So

U3 ITOTO YCIOBUSL M 3KCIIEPUMEHTAJBHBIX JaHHBIX
MOJKHO ONpEICTUTh 3aBUCHMOCTb MEXAy Kodddummen-
TaMHu bO :b2-

PesyabTaTsl onpenenenus ko3ppuiuueHTa arpera-
LHHU N0 SKCIePHMEHTAJbHbIM IaHHbIM.

Pesyromamer subpayuonnoil oopadbomru X13M2C2.

Matepuan noaseprajics BHOPaIMOHHONH 0OpabOTKH B
TedeHne 9 yacos, HabopoM Memronux Tex Nel oOmuii Bec
MEIONMX Tell S5Kr, oOpabaThiBacMblii MaTepual Bec 6
Kr, 9acToTa Konebanuii 200000/MuH., CpeHss aMILTUTY-
ma 1,5vMm. Pesynbratel 00paOOTKM OLIEHMBAINCH MO
yIeNbHOM MOBEpXHOCTH, U3MepsieMoil Ha npubope [1CX-
4,KOTOpBI COOTBETCTBYET CTaHIApTaM - EBPOIEIHCKUM
(I'OCT ,DIN, ISO) n amepuxanckomy (ASTM). Anamm-
3Upysl pe3yabTaThl onbiTa (puc.l), BUANM, 4TO yIelbHAs
MIOBEPXHOCTh YMCHBIIACTCS (MMEET MECTO arperanus
gacTUI) Mexay 2,5 u 3,59acaMu U3MENbYCHHUS, TIPH 3TOM

tg=2,5—>S9=28,5; ] =6,5—>S; =29,41.  /[lanee
yZAelbHas TOBEPXHOCTh BO3pAcCTaeT.
HO 3KCHepI/IMeHTaHLHbIM JAHHBIM 3aBUCUMOCTHU

yIeNbHOM TOBEPXHOCTH OT BPEMEHH H3MENBYEHUS Me-
TAUIMYECKUX IOPOIIKOB 3aBHCUMOCTH YJCIbHOH I0-
BEPXHOCTH OT BPEMEHH M3MEJbYEeHHsI MOTYT OBITh Haiije-
HEI [6]

PaccMOTpEM HaxokieHHE W3MEHEHHS YACIBHOW I10-
BEPXHOCTH NPU M3MENIBYCHUH C YYEeTOM 3Tana yCTOH4H-
BOro oOpasoBaHms arperatoB. HadamoMm sTama arperupo-
BaHMA OylIeM CUYHTATh NEPBYIO TOUKY Ieperubda KpuUBOi

S=S(1)

Hsmenenue yoenvroti nogepxnocmu X13M2C2

S(t) M 2/ kr
0 (t)

35
30

25
t vac
rAv) T T T T T T T T T T T T T i T T T ';
d) 051 152 253 354 455 556 65 7 758 859
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Puc.1
Havano arperanuu oTBedaeT TOUKe meperndoa
tg =2,5—>Sp =28,5; OKOHYaHHE IIPOLECCA arperaruy

BTOpas TOUKa neperuda t; =6,5 > S; = 29, 41 KpUBOH
S=S(1).

Aepecayusn usmenvuaenmozo mamepuana X13M2C2 unmepean om 2.5 do 6.5 uac.

AS() w2k
351

30T
257
20T
157
1071
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9] t t t t

415
Puc.2
Ha wunrepsane t e (2.5;6.5) no namueiM Tabmumel 1

KOPPEIAIHOHHYI0  CBsI3b  OyaeM
o, S) 1 ag +at +a,sS.

Ucnone3ys ¢yukuum  Microsoft Excel, mposenena
cTaTucTHyeckas 00paboTka MaHHBIX, KO3(dHIUCHT mae-
tepmuHupoBaHHocty r=0,9950 (tabmuna 1) , 4to ykasbl-
BAeT Ha CHJIbHYIO 3aBHCUMOCTb Mexay [l kodpduuuen-

HUCKaTh B BUAC

TOM arperupoBaHUsl M HE3aBUCHUMBIMH II€PEMEHHBIMU
t, S Jns onpeneneHus, SIBISETCS M 3TOT PE3yJbTar (¢
BBICOKHMM 3HAYEHHUEM ) CITyJailHBIM HJIHM HET, HCIIOJIb3yEM
F-craructuky. I'mmore3a 00 OTCYTCTBHM CBSI3M MEXIY
SHAYCHUAMHU g/, t, S mpu =0,05 oTBepraercs,
ecnu 3HaueHue F mpessiaeT Kputudeckuit ypoBeHs 4,53.
HUcnons3oBanue ¢yukiuu Microsoft Excel FPACIT naer
ype3BbuaitHo Manmo  F.  3HaueHme  BepOSATHOCTH
=FPACII(598,1043;2;6) =1,2431E-07

W3 3TOro MO>KHO 3aKIIIOYHTh, YTO YpaBHEHHUE perpec-
CH1 4,(t, S) =1, 3262 + 0, 8263t - 0, 0383S
MOHO PEKOMEHJIOBATh K UCIIOJIb30BaHUIO.
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Ta6anna 1 Tadauna 2. Tadanna 3.

www.seanewdim.com

(t, s, Yy )
2,5 28,5 2,1911 0,83 870 1,1882 2 41,96 2,323
3 26,8 2,823 1 772 0,864 2,5 33,85 2,2433
35 25,1 3,4083 15 750 1,0648 3 27,08 2,1572
4 24,14 3,7397 2 700 1,3574 3,5 225 1,9473
4,5 23,63 4,084 2,5 780 1,5483 4 19,73 2,1877
5 24,31 4,4631 3 820 1,7855 45 22,01 2,4032
55 2567 | 48486 35 952 | 2,1057 5 2327 | 2,5583
6 27,03 | 52262 0,001382 | 0,358679 | -0,43331 0,037792 | 0,310565 | 0,145071
6,5 29,41 5,6312 0,000587 | 0,048776 | 0,443284 0,007973 | 0,058925 | 0,407274
-0,03831 | 0,826336 | 1,32627 0,957105 | 0,109254 | #H/]1 0,875367 | 0,084159 | #H/J1
0,016288 | 0,023935 | 0,425545 44,62546 4|  #H/J 14,04709 4| #H/I1
0,995009 | 0,09194 | #H/] 1,065345 | 0,047746 | #H/J1 0,198983 | 0,028331 | #H/JI
598,1043 6 #H/I
10,11146 | 0,050718 #H/I1
Pesynomamer subpayuonnoi oopadbomru X18H15. Aepecayun cnexa XISHIS (scuduti novon)
Tak Kak 4acTHIBI CIIEKa MMEIOT pasMep OT 1MM 10
10cM, IPOBOAUIIOCH «BJIAYKHOE» U3MEIbUeHUE (CoaepKa- 1000
HUe BoJibI mopsinka 15%) B nBa sTana.
Ilepsuiii sman. 3arpyska GapabaHa BUOPAIIMOHHOM 900
MenbHuIlel BMH-20 3kr usmenbyaeMoro marepuania 800
(MOKpBI1 cIlek); Memromue Texa quameTpom 50 MM, Be- 700
coM 60xr; Bpems usmenbueHus 0.5 gaca; yactorta 640 600
00/MuH; amrututyaa 0.5mm. X
Bmopoii sman. Yepes 0.5 yaca memomue Tena Ja- MO s 1 15 2 25 3 35 4
MeTpoM J50MM OBLIH BBHITPYIKEHBI U 3aMEHEHBI HAGOPOM Puc.4

Memronux 1ed Ne 1 (mmapsl tnameTpom O 28MM — 50kT;
O12mm — 10kr); gactora 2000 00/MHH; aMILUTUTYyHa
1.5MM; Bpems usmenbueHus 3.5 yaca.

PesynbTaThl npeacTaBieHsl Ha puc.3,4

Hsmenenue yoenvhoii nosepxnocmu S(t) cnexa X18H15 (scuoxuti nomon)

A 23

Puc.3
Hauwano arperanmu oTBe4aeT TOYKE Iepernda mpu

to= 0,83 >S5Sy =870; okonuanue npomecca arpe-

ranyy BTOPO Touke mepernda npu

t = 3,5 Sl =952 kpupoii S=S(t).

50

Ha untepsane t € (0.83;3.5) no naHHEIM TabmmIs 2

KOPPCJSIIIUOHHYIO CBA3b 6y,I[6M HUCKaThb B BUAC
o, S) ag + aqt + a,S.
YpaBHEHUE perpeccuu
2(t, S) = 0, 0014 + O, 4333t + 0, 3587S.

Koaddunuent gerepmunupoannoctu r=0,9571 (tab-
nuna 2) ,4To yKa3blBaeT Ha CUIIBHYIO 3aBUCUMOCTh MEXTY
HE3aBUCHMBIMU  niepeMeHHbIMU.  Mcmonb3oBanue  F-
CTaTHCTHKH, YKa3bIBA€T Ha TO, YTO JAaHHBIA pe3ysbTaT He
SIBJISIETCS CITy4alHBIM. 3HaueHue BEPOSITHOCTH
=FPACII(44,6254;2;4)=0,00183.

Pezyromamer  6ubpayuonnoi obpabomxu nopouwika
III'CP-2+3%.

Martepuan moaBepraics BUOpAIMOHHON 00pa0dOTKH B
TeyeHHe 6 4YacoB, B Oapabane o0béMOM - 2.3
1M, yCTaHOBIEHHOM Ha BUOpalMOHHON Maimuue BYIIII-
200. Memomue Tena cranbHbie maps! (IIX-15) muamer-
poM — 22mM U BecoM — 7.95kr; obpabaTriBaeMbIil MaTe-
puan — 2 kr; gactota konebanuii — 1500006/MuH; cpenHss
ammntyaa — 2,5 mm. CoziepkaHie aTtOMUHAEBON MyAPbI
3%(60r). PesynpTaTel BHOpanMoOHHOW 00pabOTKH
puc.4,5.




Tepmopeazupyrowuii nopowox III'CP-2

S(t)m 2/ kr
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Cooeparcanue anomunegoti nyopui 3% om maccvl NOPowKa

Puc.4
Hauano arperanuu OTBe4aeT TOYKE Meperuda mnpu

tg =2 —> Sg =41,96; oxonuanue mpouecca arpe-
ranuu BTOpOM TOYKE neperuba

t; =5—> 51 =23, 27 xpusoit S=S(1).

Aepecayus III'CP-2 +3%

npu

QO
3]

lai

25

o

oy

Puc.5
Ha uHTepBane mo qaHHBIM TaOJHUIBI 3 KOPPEIAIHOH-
HYIO CBsI3b OYJICM UCKATh B BUJIC

o, S)H ag + ayt + a5, S.
Koa¢pouunent nerepmunupoBanHoctn I = 0, 8753
(tabnuna 3) yka3blBaeT Ha 3aBUCHMOCTh MEXKIy HE3aBH-

CUMBIMU TICPEMCHHBIMU. Hcnons3oBanue F-CTaTI/ICTI/IKI/I,
YKa3bIBa€T Ha TO, 4YTO JIaHHBIN peE3yabTaT HE ABJACTCA

CITy4aliHbIM. 3HayeHue BEPOSATHOCTH
=FPACII(14,0471;2;4)=0,01553.
YpaBHEeHHE perpeccun

~(t,S) =0,0376 + 0,1450t + O, 3106S.
BeiBoabl. B npeanoxeHHON MareMaTH4eCKOW MOJENH

mporiecca arperupoBaHus Kod3()(UIINEHT arperupoBaHUs

AL sBrserca QyHKuMEW OT BPEMEHH W YIENBHOH TIO-

BEPXHOCTH 47 = z4(t, S) . OTMeTUM, UTO A7 ONHUX
MaTepHaJIOB TaKasi 3aBUCHMOCTh SBJISIETCS OoJiee 3HAYM-
MOH, a AJI1 Apyrux MeHee 3HauuMou. Ilocnennee cBsa3aHo
C 30HAaMH MEIJICHHOH M OBICTpOH arjomepanuu (arpera-
11N).
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Determination of the dependence of the agglomeration coefficient on the parameters of the vibration processing of the ma-

terial (based on the mathematical model of the process)
N. D. Orlova

Abstract. Based on the probabilistic model of the grinding and agglomeration process, the dependence of the aggregation coefficient
on the values of the specific surface and grinding time is found. According to the experimental results, statistical data processing was
carried out, the dependence of the aggregation coefficient for specific materials is indicated. According to research, specific materials
are indicated for which fast or slow agglomeration of small particles is characteristic.

Keywords: vibration grinding, agglomeration, optimal parameters.
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