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COMPUTER SCIENCE

I'BPUJHA CUCTEMA JJISI HIATPUMKHA IPUMHSATTSI
PINIEHDB B YITPABJIIHHI CKJIATHUMHU CUCTEMAMMU

Kanouoam mexHiunux nayk, npogecop Iaiina I'. A.

Yxpaina, Kuis, Kuiecokuit nayionanvnuit ynieepcumem imeni Tapaca Illesuenka,
npogecop xkaghedpu inmenexmyanvHux ma ingopmayittHux cucmem

Abstract. An integrated model of interactive control processes is proposed, which includes an
ontological model of support of making decision, a fuzzy production model for representing knowledge
for management processes. The concepts that are included in the subject domain dictionary for
control processes are defined, as well as concepts that are necessary for the processing of knowledge
presented in the rules. A hybrid approach to knowledge management is proposed, which provides
knowledge accumulation and the functioning of the hybrid system, which is presented in the form of a
substantially oriented integrated data set. The main provisions of the ontological approach to the
integration of heterogeneous information resources, which are the basis of the organization of
information interaction of heterogeneous automated systems, are considered. The proposed
intellectual information technology allows you to create the knowledge base of applied information
systems. An example of the implementation of the proposed intellectual information technology for
solving the problems of decision-making support in urban planning is considered.

Keywords: information, decision support system, poorly formalized area, ontology, fuzzy
system, hybrid intelligent system

Beryn. 3abesneucHHs iHGopMalliiiHol B3aeMOIT Pi3HOPIIHUX aBTOMATH30BAHUX CHUCTEM, SIKI
BHUKOPHUCTOBYIOTHCS B CKJIQJJHUX CHCTEMaxX, € BRXKIHMBOIO 1 CKJIAJIHOIO 3aJadeio, Ha PO3B'SI30K SIKOI B
el yac CrpsiMOBaHi 3ycwiuisi ¥ JochipKeHHS Oarathox (axiBIiB 1 po3poOIOBaviB MPOrpaMHOTO
3a0e3nedeHHs. PO3B'I30K 1bOr0 3aBAaHHS Ma€ JOCHTh BEITMKE MPAaKTHYHE 3HAUYCHHS, TOMY MIO 3
PO3BUTKOM iH(POPMAIITHIX TEXHOJOTIH po3poOIIoBadi aBTOMATH30BAHMX CHCTEM, NParHydd
MaKCHUMaJIbHO 3aJIOBOJIBHHUTH iH(OpMaIiiHI MoTpeOu 3aMOBHHUKA, BIPOBAJDKYIOTh BCE HOBI 1 HOBI
METO/Ii 00pOOKH JTaHUX.

J10 ocobnuBOCTEN CKIIATHUX CHCTEM BiIHOCSITHCS:

— YHIKaJBbHICTh KOXKHOT CHCTEMH I10 KLTBKOCTI MIJICUCTEM 3 SIKHX BOHA CKJIAJA€ThCS;

— BIZICYTHICTH cTporoi hopMaiizyeMocTi i HeBU3HAUCHICTh PEMETHOT 001acTi;

— HasBHICTh PI3HOPITHUX CHCTEM, SIKi OITHCYIOTHCS BETUKOIO KUTBKICTIO 3MiHHUX;

— 0araToKpuTepialbHICTh 1 HAsBHICTH (hopMalli3oBaHUX 1 HehOpMai30BaHUX KPHUTEPIiB;

— BIICYTHICTh 3a3J1aJI€T1/Ib BIJOMUX MOCJICH MiICUCTEM.

[IpoGnema ympaBiiHHS 3HAHHSAMHU € AKTYyaJbHOK JUIS JOCTIDKEHHS CKIAIHMX CHCTEM. Y
CKJIaJIHO CTPYKTYPOBaHUX NPEAMETHHUX O0JIACTAX, SKIi MalTh 0arato po3AiIiB, i B SKHX MPH
BUPIIICHH] 3a/1a4 BUKOPHCTOBYIOThCS 3HAHHS 3 iHmMMX po3nuniB [1]. Tomy HeoOXimHi miaxonu, 1o
JI03BOJISIIOTH IHTErpYBATH 3HAHHS 3 PI3HUX PO3ALTIB MpeIMeTHOI 00IacTi i BAKOPUCTOBYBATH 11X MPH
BHpIlIeHH] 3a1a4. 3a0e3neucHHs iHGopManiiHOl B3aEMOIT PI3HOPITHMUX aBTOMATH30BAHMX CHCTEM €
BYXJIMBOIO W JIOCHTH CKJIAJHOI 3ajadero, Ha PO3BSI30K SKOi B L€l dYac CHpsMOBaHi 3ycuiuis
JOCITIKeHHS 0araTboX (axiBIliB.

[IpomonyeTbest aHami3 MpoOieM YIPaBIiHHS 1 CHHTE3 CHCTEM MiATPUMKH TPUHHSTTS PilllcHb
BHKOHYBAaTH 3 BHKOPHCTAHHSM METOAOJOrl MOJCIIOBAHHS CKJIAJAHUX I1H(QOPMALIHHUX CHUCTEM 1
METOJ10J10Tii 00’ €KTHO-KOTHITUBHOTO aHaji3y [2]. MeTor MOAEIIOBaHHS € CUCTEMHHUH OIUC 3HaHb,
SKI BHUKOPHCTOBYIOThCS B TIpOIECi YIpaBliHHI. PoO3risgaeThCcsi KOHIEMINisS IHTErpoBaHOi MOJei
MpEe/ICTaBJICHHS 3HAaHb, sIKa 00’€JHYE B MEXKax OJHOro (opMaii3My pi3Hi B3a€MOJOIIOBHIOIOUI OJIUH
OJTHOT0 METO/IM 1 3aCO0M MPENCTABICHHS 1 00pOOKH 3HAHb.

CtpykTypa iHTeleKkTyalbHOI riopuaHoi cucremu. TepMiH «TiOpua» po3yMieThCs SIK
CHCTEMa, 1110 MOJATrae i3 ABOX ab0 OLIBII IHTErPOBAHUX MIJICKCTEM, KOXKHA 3 SKMX MOXE MaTH Pi3Hi
MOBH TIPE/ICTABICHHS 1 METOAM BUCHOBKY. [liJICHCTEMH MOEAHYIOTHCS pa3oM 1 CEMaHTUYHO 1 T10
nporeaypaM B3aemoxii [3]. [IpuUHIMIIOBOIO BIAMIHHICTIO NMPOSKTYBaHHS TIOPHIHUX CHUCTEM Bij
TPaIUIHHOI TOOYZOBH IHTENEKTYalbHUX OOYMCIIIOBAIbHAX CHUCTEM € MOXKIUBICTh CHHTE3yBaTH
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SKICHO pi3HI BapiaHTH pinteHb. CydacHi TiOpUIHI CHCTEMH B 0araThboX BHIIQJIKAX BUKOPHCTOBYIOTH
MaTEeMaTH4Hi Ta JIOTIKO-TIHIBICTUYHI MOJENI.

Crtpykrypa i QpyHKIIOHYBaHHS T1OpHIHOT CUCTEMH 3aJSKUTh BiJ HACTYIMHUX IH(GOpMAIITHUX
cytHocreii (1):

G=(Q,S,N) (1)

ne Q — i GyHKIIIOHYBaHHS CUCTEMH, SIKi BU3HAYAIOTHCS TPU BUPIIIEHH] KOHKPETHOI 3a/1a4i;
M — mopenb ipenmMeTHol 06macti; N — ckiiaioBi riOpUIHOT CUCTEMH.

OcCHOBOIO iHTErpallil pi3HUX MOJENeH € €qUHUN THPOopMaliiHUN TpocTip, sKiid copMoBaHU
B PE3yJIbTATI B pe3yabTaTi aHai3y IMpeIMETHOI 001acTi.

KonnentyanbHa MoJieb IpeIMETHOT 00J1acTi 3a1aeThest HabopoM (2) [4]:

M= <O: P: HO: Hp: HS: V: Q> (2)

ne O — MHOKHHA 00’€KTiB; P — MHOKMHa miporieciB, Ho — BigHOMmEeHHs iepapxii 06’ekriB; Hp —
BiJIHOIIIEHHS iepapxii mporiecis; Hs — BigHOmEHHs iepapxii migcucreM; V — MHOXHHA, SIKa BH3HAYAE
30BHIIIHI MapaMerpy; Q — MHOXKMHA, sIKa BU3HAYAE BUXI/IHI TApAMETPH.

Po3mmpenHss MOXKJIHMBOCTEH 3aCTOCYBaHHSI IHTENEKTYyalbHHX CHUCTEM MOMKIHMBO IUITXOM
BUKOPUCTAHHS MYJIBTHMOJICIFHOI CHCTEMH MIATPUMKH NPUAHATTS pimieHb. [lomyk pimieHsb
BUKOHYETECS 3 BHKOPHCTAHHSIM 0a3u 3HaHb, sKa JO3BOJSIE 32 JIOIIOMOTOIO TpaBHIT (’popMyBaTI/I
pimenns. ba3a 3HaHb BHKOHYE POJIb KOHCY/IbTAaHTa B nporieci Hl)Z[TpI/IMKI/I NPUAHATTS PIlICHb 1 MOXKE
BUKOPUCTOBYBATUCS HApSAy 3 TPaJWIIHHUMH aHATITHYHUMH MexaHi3MaMmu. MatemaTuyHi Mojemi
MOXKYTh OOMpaTHCS HAa OCHOBI OHTOJIOT1T 3a/1a4, MOJIENICH 1 METOIB BUPIIIICHHS 3a/1a4.

Hnst Toro mo0 MoJenb MpeacTaBlIeHHs 3HaHb Oylia MpHUAATHA IS [IHPOKOTO Kiacy
IHTENEeKTyallbHIUX CHUCTEM, BOHA IOBMHHA 3a0e3ledyBaTH MpEACTABICHHS BCIX BH[IB 3HAHb, SIKi
HEeOoOXi/IH1 17151 po3poOKH 1 QyHKIIOHYBaHHSI iH(OPMAIIIHOT CHCTEMH.

BararomonensHa apxiTekrypa TiOpHIHOI cHUCTEMH (QOPMYETbCS Ha OCHOBI HACTYIHUX
MoJieNel : KOMOIHOBaHOT, IHTErpoBaHol, 00’ €THAaHOT, acoliaTUBHOT [5].

CrilajHa CHCTEMa TMPEICTABISIEThCSA 0araTOPIBHEBOIO MOJCIUII0 IMPEIMETHOI 00jacTi, Ha
KO)KHOMY PIBHI MOJICITI MPEACTABISETHCS OHTONIOTISA. BuHIKae HEOOXITHICTh B MOJICII MPEACTABICHHS
3HaHb, SIKa BOJOJi€ HAOOPOM METOJIB i 3ac00iB JOCTATHIX JUIS MpPENCTaBICHHs B iH(opMaliiiHii
CHUCTeMI BCIX 3HaHb. [IpM LbOMY HEOOXIIHO 3a0€3MEUUTH MPEACTABICHHS JCKIAPaTHBHHUX 1
MPOIIETyPHUX 3HAHB.

KOHCTpYKTHBHUM TiJIXOIOM /IO iHTErpallii pisHUX BUAIB MoJeNei 00’€KTy € 3aCTOCYBaHHS
METO/1iB 00’ €KTHO-KOTHITHBHOT'O aHani3y Po3p061<a OHTOJIOT'1] KOXKHOTO PIBHS BKJIIOYAE (bopMyBaHH;I
CIIHCKY TEPMIHIB, 3MICT TeleHlB 1 3Ha4YeHb, KUIbKICTh MOMIJIMBHX 3HAa4€Hb KOXKHOTO TeleHy,
OOMEXEHHSI Ha 3HA4YEHHs TepMiHiB. B sKocTi 633Hcy lHTeraHII MPOTOHYETHCSI CEMAaHTHYHHHN TT1IX1J,
KM 3aCHOBaHMI Ha BUKOPUCTAaHHI OHTOJNOTIH i1 MeraonuciB. [linTpuMka BUPOOKH yIpaBIiHCHKHX
pilieHb 0a3yeThCcsl Ha 3aCTOCYBaHHI METOIB OHTOJIOIIYHOrO MOJEITIOBaHHSA. [HTErpalis TEeXHOJIOrIH
Jla€  MOXKIIMBICTh BHUKOPHCTOBYBATH IHAMBINyaJIbHY CHIIy KOXHOI TEXHOJOTil Juisi pilIeHHsS
cenu(piuHUX YacTHH 3ajavi. BuOip TeXHONOriii, 10 BIOPOBALKYIOTECS B TIOPHIHY CHUCTEMY,
3aJIOKUTH BiJl OCOOJIMBOCTEHN 3aj1adi, 110 BUPILIYETHCS.

Opna 3 HaOLTBbII e(hEKTHMBHMX MOJAEICH NPEACTAaBICHHS 3HAHB I TiOpHAHA MOJCIbL sSKa
YTBOPIOIOTHCSI TOETHAHHSIM CEMaHTHYHOI Mepeki (B SKOCTI CEMaHTHYHOI MeEpexi BHUCTYIAe
OHTOJIOTISA) 1 MPOAYKLIHHI mpaBwia. Jljus iHTErpaiii Mojeinedl yOpaBlliHHA 3 aHAJITHYHUMH 1
MPONYKIIMHUMH ~ MOJIETISIMH ~ TIPOIIOHYEThCS  BUKOPUCTOBYBATH  OHTOJIOTIi, fKi  JIO3BOJISIOThH
OpraHi30BYBaTH CKJIAJHI i€papXiuHi CTPYKTYPH MOHATH MpeaMeTHOI oonacTi. OHTONOTIs 3a/1a€ €JMHUN
iH(OpMAaIiitHUI TIPOCTIp B SIKM IHTErPOBaHI Pi3HI MOJIENI MPeACTaBICHHS 3HaHb [6].

Meropomnoris mo0yaoBy TiOpHIHOT CUCTEMHU BKIIIOYAE BUKOHAHHS HACTYITHHUX CTaIliB;

— CEeMaHTHYHI METa3HaHHS, SAKi IPEACTABIICHI MOACUIIO OHTOJIOT1T;

— TPOIYKIiHHI 3HAHHS, SIKI IPEACTaBICH] Y BUTIISII MIPABHI IPOYKITIif;

— 3HaHHJ 0 MUHYJIUX CUTYAIlifX, SKi IPEICTAaBIICH] Y BUIIISAL TPEIC/ICHTIB;

— JIaHi PO MOTOYHHH CTaH CHCTEMH.

JIJis Kpamioro po3yMiHHS HpeAMETHOI o0JiacTi TiOpuaHa CHUCTEMa JIO3BOJISE IEperiisaaaTh
CHCTEMY MOHATH, SIKi MPEICTABICHI B OHTOJNOrIT MpeaMeTHOI 00JacTi, a Jjs TOro mo O MOXIIUBO
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OyJIO BUPIIIMTH 33J1a4y HAHOUIbII e)EKTUBHIUM YMHOM 3a0€3MEeUy€EThCS JOCTYIT IO OHTOJIOTIi METO/IIB
MPUAHSTTS PilllcHb.

Bax<muBuUM THUIIOM 3HaHb, SIKi MOTPIOHO MPENCTaBIATH B iH(QOpMAIiiHUI cUCTeMI, € 3HAHHSA
PO 3aBJaHHs, 10 BUPINIYIOTHCS Yy MeXKaX MPEAMETHOI 00JIaCTi, 10 MOJCIIEThCS, 1 crocodax ix
pO3B's3Ky (MeTonax i anroputmax). Lli 3HaHHS XapaKkTepu3yloTh MPOOJIEMHY 00JIaCTh iHTEIEKTyallbHOT
cucreMu. Takoro pojy 3HaHHsS MOXKYTh OyTH SIK IEKJIapaTUBHUMHU, TaK 1 MpoleaypHuMH. 1o mepiioro
TUIY CTaBJATHCS 3HAHHS, M0 OMHCYIOTh IMPOCTIp 3aBJaHb, IO PO3B’SA3YIOTHCS THPOPMAIIITHOIO
CHCTEMOI0, BKITIOUal0YH po30MBKY 3aBIaHb Ha Mi/3ajadqi i 3B'A30K MMij3aaad 3 METOIaMH iX pO3B's3KY,
JI0 IPYroro — 3HaHHS, 110 IPEACTABIIAIOThH IK METOAN PO3B'SI3KY 3aBaHb, TaK 1 KOHKPETHI aJITOPUTMHU.

IIpencTaBjieHHs1 OHTOJOrI Ui vhopaBJaiHHA. B imkeHepil 3HAHb IIiJi OHTOJIOTIEIO
pPO3YMIETBCS JETAJIBHUI OIKUC JeAKOoi mpoOiieMHOI o0nacri, SAKAM BUKOPHUCTOBYETHCS U
(bopMasbHOrO 1 AEKIIAapaTUBHOIO BHM3HAYEHHS HOro KoHienTtyamizanii. OHTONIOriE — L€ TOYHA
crierrdikaiis aesKoi 001acTi, sKka MICTUTh y co0l CIIOBHUK TEepMIHIB i€l o0JacTi 1 0€3i1i4 JIONYHUX
3B'SI3KIB (TUITY «EJIEMEHT-KIIAC», «4aCTHHA-IIIE»), AKl OMUCYIOTh, K Il TEPMIHM CIIIBBIIHOCATHECSI MK
coboro [7]. IIpu TakoMy miaXoal HOHATTS OHTOJOrIT CHJIBHO IIEPETHHAETHCI 3 MOHATTAM Te3aypyca.
OHTOOT11 J103BOJISAIOTH MPEICTABUTH TOHATTS B TAKOMY BHJI, 1[0 BOHHM CTalOTh MPHAATHUMH JUIS
MaluHAOI 00p00OKH. OHTONOrIS MOXXE BHUKOPHUCTOBYBATHUCS SK IMOCEPENHUK MK KOPHUCTYBAadeM 1
iH(hOpPMaIliITHOIO CUCTEMOI0, BOHA J03BOJIsIE (hOpMaTi3yBaTh JOMOBJICHOCTI PO TEPMIHOJIOTIIO.

Ounronorist (C) BusHavyaethes (3):

C=<T,A,R,D> 3)

ne T — MHOXKMHA TEpMiHIB, SIKi O3HAYAIOTH 00 €KTH 1 TOHATTA MpPEAMETHOI obnacti, A —
MHOXHMHA aTpuOYTIB MOHATh, R — MHOXXMHA BiJIHOLIEHh MK TepMiHamu, D — MHOXKHHA BH3HA4Y€Hb
IIOHATH 1 BITHOIIIEHD.

VYeci kiacu ontonorii C BOymoBaHi B iepapXito «3arajbHe — YacTHHAY, 0 SKill OpraHi3yeTbes
HACIiIyBaHHS BIIACTUBOCTEH (BKIIOYAlOYM aTtpuOyTH, BIIHOCMHH 1 OOMEXKEHHsS) BUIIMX KIJIACIB
MiIKIIACaAMH.

Owrororist 103BOJIsIE BUKOHYBATH 1HTerpamito iHdopmarii. OHTonoris BU3Havyae GopMaibHy
ceMaHTHKY iH(opMarlii, 6a3ylo4nch Ha CIUIbHIN TEPMIHOJIOT1i, T03BOJISIE 3B’ A3yBaTH iHPOPMAILIIIO, sIKa
MpEJACTaBJICHA JUIS KOMIT FOTEpHOI O0OpoOKH, 3 iH(OpMAIlE MPEACTABICHOK B 3pYdYHId yis
CHPUUHATTS JIIOAUHOK (Qopmi. OHTONOrS CKJIAIHO-CTPYKTYPOBAaHOI MPEIMETHOI 00jacTi €
0araTopiBHEBOIO 1 MOJYJbHOIK. PO3pI3HIIOTH OHTOJOTIIO MPEAMETHOI 00JacTi, OHTOJIOTIIO 3a7ad i
OHTOJIOTIIO0 3acTocyBaHb. OHTOJOTIS MPEAMETHOI 00JIaCTi CKIAJaeThCs 3 00 €KTIB 1 3B SI3KIB MiX
HUMH, sIKi ONKCaHi B TepMiHOIOTril mpemmerHoi obnacti. OHTONOrIA 3a/la4 OpIEHTOBaHA Ha DIllICHHS
KOHKPETHHUX IPOo0JIeM 1 BKIIIOYA€E BCI TOHATTS, SKI HEOOXIqHI ISl OMKUCY MPOIECY JIOTTYHOT'O BUBOJY.
[IpencrarieHHs 3HaHb PO MPEIMETHY 00JacTh 1HPOPMAIIHHOT CHCTEMH 1 3a]ad, 10 BHPIIIYIOTHCS
Hero, 3a0e3NedyeThesl MPUKIAHOI OHTOJNOTI€0. BukoprcTaHHS OHTONOTIH POOUTH MOXKIUBUM
MPEICTaBICHHS POJOBUIOBHX i CTPYKTYPHHX 3B’S3KIB B MPOMYKIIHHUX crcTeMax. KoHIlenTyanbHO0
OCHOBOIO OHTOJIOTIUHOiI 0a3W 3HaHb € MOJENi MpeNCTaBIeHHs 3HaHb Yy QopMi iepapxii MOHSTH
MPEAMETHOI 00JIacTi a TAKOXK MpaBUJIa TIPHUHHATTS pilieHsb [§].

Ha ocHOBI po3po0JieHOi OHTONIOTIT OYIyHOTHCS MOJIENI MPEICTABICHHS 3HaHb Y BUTJISII ITPABUII 1
TpelieIeHTIB MPUIHATTS pitieHb. OHTONOTII 1 TPOAYKITiHI MpaBUiia YTBOPIOIOTH 0a3y 3HaHb. B oHTOMNOr
MpeleIeHTIB MPOOIeMHHUX CHTYAIill BMIIIYIOTHCS TPEIECHTH, SIKi IPEJICTAaBICH] eK3eMIUIsIpaMy KIIaciB
JTAHOT OHTOJIOTII 1 sIKi acoIifoBaHi 3 €K3eMILIIPaMHU KJIaCiB OHTOJIOTIT MPEAMETHOI 001aCTl TAKUM YHHOM:
OITKC MTPOOJIEMHOT CUTYallii — pillieHHsI MPOOIEMHOI cuTyallil. B pe3yabTaTi OHTOIOMYHOIO MOJICITFOBAHHS
CTBOPIOETHCS OHTOJIOTYHUI TPOCTIp 00JIACTi, IO JAOCTIPKYEThCS, SIKUH BKITIOYAE CYKYITHICTH OHTOJIOTIH,
SIKUH JI03BOJISIE TIPAIFOBATH 3 JJAHUMH 1 3HAHHSIMH.

IpencraBiaenns NpoayKuiiiHoT MoJeJIi IS yIpaBJIiHHSA. Jloriuni 3amayil
BUKOPUCTOBYIOTBCS B SIKOCTEd MoOJeNell Juis TpeNCTaBlieHHs 3HAHb TNPOAYKIIHHHX TpaBHIL
[IpomykiiiHi cCHCTEMH PO3TIISAAI0TECS, K 3pYYHUH 3aci0 JUisl BUpa3y ornepamiiHoi CeMaHTHKH ITOHATh
MpeAMEeTHOI 00NacTi i opraHizarii joriyaoro suBoay. Jlekommnosuiiist 6a3u MpaBUJI BUKOHYETHCS Y
BIJIMOBIIHOCTI 3 i€papxi€to 00’€KTIiB, sKka Oylia BCTAHOBIICHA B PE3yJbTaTi 00’ €KTHOTO MOJICIIOBAHHSI.
TakuM YMHOM KOXKHE MPABUJIO BKIIIOYAE OOMEXKEHY KUIBKICTh BXIIHHUX 3MIHHHX 1 TaKUd MiAXia
JI03BOJISIE 3HAYHO CKOPOTUTH KUTBKICTh BX1IHUX MapaMeTpiB.

3HaHHs PO MPEAMETHY 00J7acTh B yMOBaxX HEMOBHOTH 1 HEYITKOCTI JaHMX Ta LUJICH TaKOXK
MaroTh HeuiTkui xapakrep. [ ix (opmasizallii 3aCTOCOBYEThCSI arapaT Teopii HEUITKUX MHOXKHH 1
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HeuiTKoT JIoriku. HewiTki MOHATTS (opMani3yloThCs y BUTIISAI HEYITKUX 1 JIHTBICTUYHUX 3MIHHHX, &
HEUITKICTb Ji{ B IPOIIECi MPUUHATTS PIICHb — y BUTIISII HEYITKUX allTOPUTMIB.

Ha ocHoBi po3pobnenoi onTonorii popmyersest Habip npasuit ugy: <JAKIIO ... TO ...>, ne
<AKHIO ...> onucye pani, a <TO ...> onmcye nii, siKi MOBUHHI OyTH BUKOHaHI. Po3poOka Ha OCHOB1
OHTOJIOT1i 0a3W HEYITKWUX IMPaBHJ, SIKi OyAyIOThCS HA OCHOBI MOHSITH JIHTBITHYHOI 3MiHHOI L, sika
MOJKe OyTH onucaHa HaOopoM Buy (4):

L=<W,T, X, G, M> “4)

ne W — HaliMeHyBaHHsI JTIHTBICTUYHOI 3MiHHOT, T — MHOKMHA il 3HaYeHb (MHOXXHHA TEPMIB),
SIK1 TIPEJICTABIISIOTH COOO0 HAliMEHYBaHHS HEUITKUX 3MIHHHX, 00JACTIO BU3SHAYCHHS KOKHOI 3 SIKHX €
MHOXHHA X; MHOKHHA T Ha3WBa€ThCs MHOKUHOIO TEPMIB JIIHTBICTHYHOI 3MiHHOI; G — CHHTAKCHYHA
nporeaypa, sika J03BOJSIE ONEpyBaTH CIEMEHTaMH TEpM-MHOXKUHH T, 1 TeHepyBaTH HOBI TepMH
(3HaueHHs1); M — cemMaHTHYHa TpOIEAypa, SKa JO3BOISE IMEPETBOPIOBATH KOXKHE HOBE 3HAYCHHS
JHTBICTHYHOI 3MIHHOI, SIKE YTBOPIOETHCS Mporenypoto (G, B HEUITKYy 3MiHHY, TOOTO copmyBatn
BIJIMIOBIIHY HEYITKY MHOXHHY.

st q)opMani3aui'1' 3HaHb B YMOBax HEBU3HAYCHOCTI 3aCTOCOBYETBCS MOJEIL HEUITKOTO
BHUBOJly, B OCHOBI SKOi 3HAaXOAWTHCS HeuiTKa 0a3a 3HaHb 3 IMPAaBUJIAMH HEYITKOI'O ynpaBmHHsI
BukopucTaHHs IPaBHIl BAKOHYETHCS 4epes MEXaHi3M JIOTIYHOr0 BUBOIY. CyKyHHlCTL YMOB i BUBOJIi B
HEYITKiM 0a3i 3HaHb BU3HAYAE MPOAYKIliiiHE HeUITKe npaBuilo (fuzzy rule) B Moaeni MaMaaHi.

PesynbTaTu gociaifkeHb i NpakTHYHA peasi3alis iHTeJeKTyaJIbHOI riOpUAHOI TeXHOJIOTIl
AJs BUpilIeHHsI 3a71a4 B MicToOyayBanHi. MicTO HaJGKUTh IO CKIAJHUX CHCTEM 3 MHOXXHHOIO
NpsIMAX 1 3BOPOTHUX 3B’S3KIB, SKI MalOTh HENIHIHHUI Xapakrep. Takoro poay CHCTEMH MAalOTh
CKJIaJIHy BHYTPIIIHIO CTPYKTYPY 1 BKJIIOYAIOTh B ceO€ MIJICUCTEMHM, TakKi SIK JKUTIOBE OyIIBHUIITBO,
€KOJIOTs, BUPOOHUIITBO, HAcEIeHHs, (DIHAHCH, 3eMeNbHI pecypcH Tomlo. /1o oaHiel 3 HalBaXKIMBIIIUX
HAJIeKHUTH cdepa, sKa OB’ s3aHa 3 PO3BUTKOM MICBKHX TEPUTOPIH Ta JKUTIOBUM OyAiBHUITBOM [9]. ¥V
3B’3Ky 3 IIMM aKTyallbHOIO € TMpo0JieMa CTBOPEHHS IHTETPOBAHUX IHTENEKTYaJIbHUX CHCTEM
MiATPUMKA TPUAHATTS pillleHb, SKI TPYHTYIOTBCS Ha Teopil 1 NPHHOMNAX TiOpUIHHX CUCTEM
MITYYHOTO IHTENEKTY, METOJaX MaTeMaTHYHOrO MOJICNIOBaHHS, CHCTEMHOMY aHami3i, CHHTE31
YIPaBIISAIOYHX JIiil TOMIO.

Konreniiro yrnpapiiiHHS MiCTOOYIIBHUMHU IPOIIECAMH BH3HAYEHO SIK CHCTEMY CTpPaTeriyHuX
el i mpiopuTeTiB B MicTOOYIYyBaHHI, HaWBaXIMBIIIMX HAMNPSIMKIB 1 3aco0iB  YHpaBIiHHS.
MicroOyniBensHUI pPO3BHTOK MicTa BKIIOYae B cebe po3B’s3aHHS 3ajjad  OpraHi3amiiHOro

YIIpaBITiHHS,. Apx1TeKTypHo TPOCTOPOBHX, iH(bpaCprKTypHMx CTPYKTYpHO-(QYHKIIOHATBHUX,
EKOJIOrO-peKpeallifHuX, TEXHIYHUX,, MiCHKOT HepyXOMOCTl Ta JCSKUX HIIUX.

JlocmipkeHHS MICTOOYMIBHUX CHCTEM TIIOB’SI3aHO 3 OO0 €KTMBHUMH CKIIQTHOIIAMHM, SIKi
BUKJIMKaHI TAKUMHU TPUYUHAMU:

— MicToOyiBHA CHCTeMa HAlSKUTh JI0 KiIacy CKJIaJHHX CHCTEM; BOHA BKIIOYae B cebe
BEJIMKY KUTBKICTh MIJICUCTEM, SIKI XapaKTepH3YIOThCS BEITMKOIO KITBKICTIO MapamerpiB (KUTbKICHHX 1
SKICHUX); MIXK TIJICHCTEMaMH iICHYIOTh PI3HOMaHITHI 3B’ SI3KH Pi3HOT IHTEHCHBHOCT;

— wicroOyniBenpHa cHCTeMa Mae ci1abKy OpraHi30BaHICTh, € HECTIMKOI, JIOCTATHBO
Xa0THYHOIO; SIBHIA, SKI XapaKTepPHU3YIOTh CHUCTEMY, y OaraThbOX BHIAJKaX HE MAlOTh CTIHKHX
PO3IOIIEHh IMOBIPHOCTEH;

— MicroOyniBenbHa CUCTEMa BH3HAYAETHCS MapameTpamMu, M0 TOCTIHHO 3MIHIOIOThCS 1 fAKi
BiZJOOpaXkaloTh TAaKWil pPIBEHb 3HAHHS CHUCTEM, 3a SIKOTO HEMOJMIIMBO OJTHO3HAYHE BH3HAYCHHS TXHIX
MOPQOIOTTYHHX 1 QYHKIIIOHATBHHUX SKOCTEH.

Hacamnepen, y 6a3i 3HaHb iH(pOpMamiiHOI CUCTEMH HEOOXIIHO MPEACTABJIATH 3HAHHS IPO
npeAMEeTHY 00JIacTh, y Mexax skoi Oynme QyHkiioHyBatu cucrema. CioM BXOAATh 3HAHHS IPO
OCHOBHI CYTHOCTI (ITOHATTSX 1 00'€KTax) MpenIMeTHol 00JIacTi, a TAKOXK 3HAHHS MPO Te, IKUM 00pazoM
i CYTHOCTI 3B'si3aHi MK co00r0. /[0 OCTaHHIX CTaBISATbCS 3HAHHS MPO BIAHOCHUHHU IOHSATTS, IO
0e3mocepeIHbO 3B'A3YI0Th, @ TAKOXK OUIBII CKJIAJIHI BHAM 3HAHb, 0 MPEACTABISAIOTH PIZHOIO POAY
3anexHocTi Mix oHATTAMH [10, sk 5oriuHi, Tak 1 QyHKIIOHATIbHI. 30KpemMa, IpU Po3poOIli BEIUKOTO
Kjacy iH(popMamiiHUX CHCTEM BWHHKAaE€ HEOOXIMHICTH Yy TPEACTAaBICHHI 3HAHb IPO TPEAMETHY
obnactp y Burisani npaBui «AKIIO-TO». Takok ITOCHTH YacTo MOTPIOHO MPECTABISITH 3HAHHS Y
BUTJISII OOMEXEHb Ha 3HAYCHHS TTapaMeTpiB, IO OMUCYIOTh JEIKHii 00'eKT a00 cucTeMy 00'€KTiB.

basu 3HaHp Ounbmiocti iH(GOpPMAmiHHUX CHUCTEM TaKOXK MICTSITh KOHKPETHI 3HAHHS 3
MpeAMEeTHOI o0yacTi (IpeAMEeTHI 3HaHHS), sKi MPEACTABISIOTHCS Y BHUIVISII EK3EMILUISPIB MOHSTH
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(KOoHKpeTHHX 00'€KTIB) 1 3B'SI3KIB MK HUMH — EK3EMIUIPIB BiJHOIICHb a00 0OMEXEHb, 3a/laHUX Ha
3HAYCHHSX aTPUOYTIB EK3EMILISPIB MOHSTh.

3rilHO 3 3ampoNOHOBAHMM IMIJXOJOM Ha pHC. | TpeacTaBleHO (PparMeHT po3pOOIIEHOT
OHTOJIOTIi 00’€KTiB MICTOOyIyBaHHS, a Ha puc. 2 (parMeHT pPo3po0JICHOT OHTONOrIl 3amady
MiCTOOY TyBaHHSI.

¥ & MicTo
¥ AgMiHicTpaTHBHI_paioHm
¥ @ TepuTopii_B_paioHax
L " KBapranu_Ha_TepuTopiax
v ) KoMnnekcH_WuTnoenx_6yauHKIB_B_KBapTanax
Y- U MuTnoBi_DyNMHKM_B_KOMNNeKkcax
- EneMenmv_bGypisent_i_ob6'ekTH_uTNOBOIT_iHdpacTpyKTYPH

Puc. 1. 06 exmu micmobyodysanns

----- = ExonoriydMi_aHaniz

----- @ Ouivka_ob'exkTie_HepyxoMocTi

----- = IvpecTHUIAHKMA_ananiz

----- @ OuiHka_TexHiyHoro_crany_bypieens_i_cnopyn

----- ™ Ouivka_kapacTpoBoi i MicTrobyaisHoil_BapTocTi_3eMni

----- ™ PexoHCTpYRUiA_wuTnosoro_thouay

----- = KanitTanoHHA__peMOoHT _MuTnosoro_douay

----- = YnpaeniHHA_pO3BHTKOM_TEpPHTOPIA_MiCcTa

----- = YnpaeniHHA_pO3BHTKOM_Ta_eKcnayatauier xwurnosol _ciepu_micra

Puc. 2. 3a0aui micmobyoyeanns
B tabmumi 1 npeacraBieHo GpparMeHT po3podiIeHOT MPOAYKIIIHHOT cUCTeMH MpaBmil. B sikocTi
TepMiB 7Tj; BHCTYNAIOTh 3HA4YCHHS «BHCOKE», «CepemHe», «mane» 1 Take iHme. Lli 3HayeHHS

BHM3HAYAIOTHCS HA OCHOBI €KCIIEPTHHUX OMiHOK [10].

Tabnuns 1. @parmeHT npoayKiiHoi 6a3u 3HaHb

Bagaqa, 1o Poznin [IpaBuio
BUPILIYETHCS
. Dynament AKIIO HpOCiZ[aHHF.I OCHOB ¢bynnamenry 7;; [ macosi HaCKpi3Hi TpiIJ_[I/.IHI/I.
Orinka Ha Bclo Bucory Oyniii 7, | Bunupanus rpyaty 773 TO ociganus Oynisii
TEXHIYHOI'O EJleMeHTH CTiH SIKIIO TpiIJ_[I/IHI/I. crif T»; I momkomxenns ctid T 22 I ocimanns 6..}.7):[iBJ'Ii T3
CTany TO OyniBns HenpuAaTHA AJIsl HOPMaJIBHOI eKcIuTyaTanii
OyniBmi Enementu SAKUIO TpimmHM Ta BiANagaHHs ITYKaTypHOro mapy crerii 73; I ciainn
NIEPEKPUTTS 3amokaHnHs credni 73, TO npoTikaHHs qaxy
SIKIIO oprasizatisi CHCTEMH KYJIbTYpHO-II0O0OYTOBOT'O 0OCITYTOBYBaHHS
STxicts paiiory HaceseHHs T, 1 HJyMO.JSPII;'I.pE)I(PIM T. 42.1 IIUTBHICTE 3a0ymoBH 1,3 1
Onwc exonoriunuii cran 7y, I KUIbKiCTh 00’ €KTIB 00CTYrOBYBaHHS HaCEeJIEHHS
00’€KTIB T,s TO sixicTh paiiony 7
YKUTIIOBOTO SIkicts HK]J,IO iHCOJ'.IHHiH tepuropii Ts5; I cxun penbedy Ts; MiKpOKJ'Iil.\fI.aT
cepeoBUIIa IpEGYIHHKOBOL TOZIBIpP st T’s; 1 piBeHb BYJTUYHOTO Lymy Tsy 1 03CICHEHHS TEPUTOPII T'ss I
HasIBHICTH JIUTSYUX Ta CIIOPTUBHHUX MainaHuuKiB 755 TO sixicTh TepuTopii
TepUTOpii T,

OCHOBHMMH THIIOBUMH IHCTPYMEHTAIBHUMH 3aCO0aMU JIJIsl OMTUCY Ta MOOYIOBH OHTOJIOTIH Ta
MPONYKIIMHUX  TPaBWI  BHKOPUCTOBYIOThCS  cuctemu CmapTools wu  Protégé. TlpaBuna
MpeACTaBIAIOTHCS Ha MOBI SWRL.

BucHoBku. Po3risiHyTO MiIXOAM O CTBOPEHHS IHTENEKTYyaNbHHX 1H(QOPMAIIHHUX CHUCTEM
MIITPUMKH TIPURHATTS PIllIeHb y MICTOOYIyBaHHI, M0 0a3yloThCS Ha TIOEAHAHHI JIEKUIBKOX MoJenen
CKJIQJIHUX CJNA0OCTPYKTYpOBaHMX a00 HECTPYKTYypOBaHMX 3ajad. [IpoBEeCHO OHTOJIOTIUHHMN aHai3
nporecy MATPUMKHA TPUHHATTS pilieHb. [IpormoHyeThCsl MPU MPUAHATTI pillleHh B CKIAJHHUX 337adax
CTBOPIOBATH TIOpHUIIHY CHCTEMY, sSIKa BUKOHYE IHTErpaIlif0 JIEKUTbKOX METOJIB: aHAITHYHUX 1 METOJIB
IITYYHOT'O iHTENeKTYy. Po3risigaeTsest iHopMalliiiHa TEXHOIOT s, KA IHTErpye B3a€EMOIOTIOBHIOIOUH OJIMH
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OJTHOTO METOIM 1 3aCO0HM MpECTaBJICHHS 1 0OpOOKM 3HaHB: OHTONOTIUHI 1 HpoayKiiiHi. Ile mo3Bomse
OJTHOYACHO TMPEACTABIATA JCKIAPATHUBHI 1 MPOLEAYPHI 3HAHHs. 3anmpONOHOBAHMU IMIIXiZ MOXKE
3aCTOCOBYBATHUCS YIS TIOOYJIOBH CUCTEM IIAITPUMKH NPUHHSATTS PIllicHh B PI3HUX MPEIMETHUX 00JacTsX,
HaJla€ MOXKJIMBICT IHTETparlil pi3HUX 3aCO0IB yIpaBIIiHHS PI3HOPLTHAMH JaHUMH 1 3HAHHSIMH.
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BUJOBYBAHHS TA AHAJII3 IH®OPMAIII, 11O
S3HAXOJUTBHCA Y BUVIbBHOMY JOCTVYIII

K. ¢. - M. H., Oouenm Kamepunuu JI. O.,
acnipanm Ilemensko 1O. IO.

Yxpaina, Kuis, Kuiecoxuit nayionanvnuit ynieepcumem imeni Tapaca Illesuenka,
haxynemem Komn’romepnuux HayK ma Kibepnemuku, kageopa ingpopmauiiinux cucmem,

Abstract. A significant increase in the number of users of global networks, including the
Internet, have caused increase in the amount of information that is freely accessible. Big amount of
such information can be practically useful, however the extraction of useful information and find the
relationship between the information contained in a large number of "raw" data is a complex task.

The research is aimed at analyzing methods for extracting significant data, algorithm for
searching dependencies in web page data and research for software development tools which insure
feasibility of algorithm and possibility of practical use. The main idea of initial steps is to describe
methods of data extraction. Initials step of the work describes methods how data can be extracted from
freely accessible storages.

Keywords: data cleaning, data integration, data selection, data mining, pattern evaluation,
pattern evaluation.

Beryn. CTpiMKHiA pO3BUTOK MEPEKEBUX TEXHOJIOTIH, 30KkpeMa Mepexi [HTepHeT, cipuYrHNB
3HAYHHUI PIiCT KUTBKOCTI iH(OpMAIlii, 110 cTana 3arajbHOJOCTYITHOI, 1 Ka MOXKEe OyTH OTpuMaHa y
Oyab-sKkHii Yac 3 Oy/Jb-1KOi TOUukH CBITY. HeBinqBOpOTHIl mpoiiec riiodaizallii, MoJeriieHHs Croco0iB
MepecyBaHHs, a TAKOXK, 10 HAHBaKJIMBIIIIE, CIIUIKYBAHHSI MK TAJICKMMH 1 OJU3bKUMHU JIOKAIIIMU Ha
3emJIi Ta 1Mo3a Hero (HarpuKiag opOiTaibHI CTaHIIIT) TPU3BEIN 10 TOTO, IO 3’ IBHJIACh HEOOXIIHICTD, Y
SKICHOMY, IIBHJIKOMY Ta HaJIITHOMY IOIIYKY JaHUX.

Ha choropHinmHii J1eHb, iCHY€e BEIHMKA KUTBKICTh MOITYKOBHX CHUCTEM, aJlrOPHTMIB, a TaKOX
MporpaMHUX 3aco0iB, SKi TaKk Y IHaKIIe CIPAaBISIIOTBCS 3 TakuMH 3anadamu [1,2], mpore
BHUKOPHUCTaHHSI, HAMTPUKJIIAJI, TIONIYKOBUX CUCTEM, YaCTO BUMArae 3JiiCHEHHs JIeIKOi, JCKOJIU BEIHKOT,
KUTBKOCTI OJHAKOBMX, MEXaHIYHHMX Jid, SKi, HACIpaBJi, € YaCOBUTPATHHUMH 1 MOXYTb OyTH
ABTOMATH30BaHI.

OCKIUTBKY KUTBKICTh PE3yJIbTATIB MOXKE OyTH Jy’Ke BEIHKOIO, a TAKOXK PEJICBAHTHICTh MOLIYKY
HE 3aBXKIHU € 3aJI0BUIBHOIO, TO 3aTpaTH 4acy JOCHUTh BEIIWKi, OUIbIIE TOrO, MOXYTh HE MPUHECTH
HEeOoOXiIHMX pe3ynbTatiB. [locTae muTaHHS aBTOMATH3AIl MPOIIECY MOIIYKY Yy PI3HUX CHCTeMax, 30ip
yciei peneBaHTHOI iH(MopMamii 3 ycix Kepen (IMONTYKOBHX CHCTEM, COIIAIbHUX MEPEX TOIO), a
TaKoXK (OPMYBaHHS €IHHOTO JIOKYMEHTY (cropinkm, mpodaiiny) 3 KOPHCHOIO 1H(’popMaule}0 npo
00’exT nomyky. Taka aBroMaTH3aIlist JO3BOJUTH 3HAYHO 3MEHIIIUTH YacOBi Ta pecprHl 3aTpaTH SIK Ha
caM IpoIiec MOIIYKY, TaK i Ha HOro SIKiCTh, OCKUTBKH 3MOXE 3 BUCOKOIO HMOBIPHICTIO TapaHTyBaTH
30ip yciX pereBaHTHUX JaHHUX MPO 00 €KT.

Meroro € BHBUYCHHS Cy4acHOTO CTaHy MpoOieMH, MoOynoBa TEOPETUYHOTO MiAIPYHTS IS
PO3po0Ka aJrOPUTMY MOIIYKY 3B’S3KIB 1 3aJISKHOCTEH y KOJEKIisIX BEO-CTOPIHOK, aHasli3 TEXHOIOr1i
JUIsE PO3pOOKM MPOTrpaMHUX 3aco0iB Ta IHCTPYMEHTIB JUIsi 3a0e3neueHHs POOOTH alropuTMy i
MOXIIUBOCTI OTO MPAKTUYHOTO BUKOPUCTAHHS.

PesyabTaTu gocaimkennsi. 3ajadi BUIOOYBaHHs JaHMX 1 3HAHb y 3araJbHOMY BHIJISJII
MAaIOTh HACTYITHY ITOCTAaHOBKY. [IpumycTHMO, 110 Y HASBHOCTI Y JIEIKOT'O KOPUCTYBaya € :

— JIOCTaTHBO BEITUKE CXOBUIIE TAHUX;

— MPHUIIYCKAETHC, 10 Y I1iii 0a31 3HAXOUTHCS JesIKa KUTbKICTh IPUXOBAaHUX 3HAHb.

[MpuxoBaHMMYU 3HAHHSMH OYZEMO HA3UBATH :

— paHillie HEB1IOMI 3HAHHS;

— HETpHBIaJbHI — Ti, IKI HEMOXXIIUBO TIOMITUTH MPOCTO TaK a00 3 BUKOPUCTAHHSIIM MPOCTHX
CTAaTHCTHYHHUX METO/IIB;

— TPaKTUYHO KOPUCHI 3HAHHS — 3HAHHSI, 10 BBAXKAIOTHCS IIHHUMH 200 KOPUCHUMH JIJISl TOTO,
XTO 3JIIFICHIOE aHalIi3;

— JIOCTYIHI JJIst 1HTepnperau11 — 3HaHHS, 110 JIETKO MPEJICTABIISIOTHCA B HATIISIHIA (opMmi 1
MOXYTh OyTH JIETKO MOSICHEH1 B TEpMiHAX MPEIMETHOI 00JIaCTi.
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HeoOxigHo po3poOuTH MeToan BHUAOOYBaHHS 3HaHb, NPUXOBAHWX Yy BEIUKUX 00’eMax
«cupux» naHuxX. BumoOyBaHHS 3HaHb 3 BEIMKOI KUTBKOCTI JaHMX — CKJIAQJHHH 1TEPaTHBHUMN IMPOIIEC,
10 CKJIAJIAETHCS 3 TAKUX KPOKIB:

— ouwmieHHs Aanux (data cleaning) — BujajgeHHs 3aB1IOMO HEMPaBWIIBHUX JaHUX (IIIyMiB);

— iHTerpaiis ganux (data integration) — koMOiHaIlis 1 00’ €IHAHHS KUIBKOX BUTOKIB JaHUX;

— BuUOIp manmx (data selection) — BinOip JaHUX peNeBaHTHHUX 3a/1a4l aHAII3y;

— TpaHcopmaniss npaHux (data transformation) — mpencTaBleHHsS MJAaHUX Y BT
MPUAHATHOMY JUTS BUZOOYBaHHS 3HAHD NIISIXOM 3aCTOCYBaHHS METOJIIB aHAII3y JaHUX;

— BUA0OyBaHHS 3HaHb (data mining) — OCHOBHHI IMpPOIEC 3aCTOCYBAHHS IHTEICKTYaIbHUX
METOJIIB JJIsl BU00YBaHHS 3HAHb 3 JIaHUX;

— OliHKa marTepHiB (pattern evaluation) — mporecc BUOOpPY 3HAYyIIUX 1 KOPUCHUX JUIS
JTAHOTO aHaJIi3y MAaTTEPHIB 1 IIa0JIOHIB JaHUX JUIs BUI0OOYBaHHS 3HAHb,

— nmpe3eHTaiis 3HaHb (knowledge presentation) — mpoiiec npencTaBiCHHs BUIOOYTHX JTaHUX 1
3HaHb KOpHUCTyBaueBi [1-5].

Kpoku 1 — 4 — pizni dhopMu 00poOKH JaHMX, MiJ] Yac SKUX JaHI TOTYIOThCS JUIsl BUAOOYBaHHS
3HaHb 13 HUX. [liIroToBKa JaHMX — OJHA 3 HAHOUIBII Yaco3aTPAaTHUX NPOLEAYpP Y Mpoieci
BUJI00YBaHHSI 3HaHb. Pe3ynbTaTh MiArOTOBKU JaHWX HANPSMY BIUIMBAIOTH Ha MPOIIEC MOIIYKY HOBHX
3HaHb. [liqroToBKa MaHUX Mependadae MpoIEeCH KOPEKTHOrO IX OUHMIICHHS, 00 €IHaHHS Ta IHTErpallii,
a TaKoXX MPHBEACHHS JO TMPUHHATHOTO JUIsl aHamizy BUTISAAy. Bynb-sika HETOYHICTH Ha erami
MITOTOBKA JTAHUX MOXKE IMPHU3BECTH J0 HEKOPEKTHUX PE3yJbTaTiB aHamizy B Iiiomy [6]. Kpok
BUJOOYBaHHS 3HAHb MOXE MICTHTH (akTOp B3a€MOJii 3 KOpHCTyBaueM, abo iHIIO 0a30l0 3HaHb.
LikaBi yi KOpUCHI MIa0JIOHU (IaJli MATTEPHU) 3HaHb MOXYTh OYTH IMpEACTaBIeHI KOPUCTYBAYEBi JIJIs
HOro OIIIHKHU 1 MOXKYTh OYTH 30€peXeHI sIK HOB1 JaHi. Ba)KIMBO HArojgoCUTH, IO KPOK BUIO0OYBaHHS
3HaHb € HAWBAXITUBIIINM Y Tpoleci BUA0OYBaHHS 3HAHb 1 PO3MI3HABAHHS 00pa3iB, OCKUILKU Ha IIbOMY
KpOIIi BiIOYBAETHCS BUKPUTTS IPUXOBAHUX MATTEPHIB 1 Ma0JI0HIB 3HAHb.

3araqbHuii BUIJISIA CHCTeMH BHA00YBaHHS AaHUX. Buxoasun 3 omnmcaHOro BHIIE,
CTaHJIapTHA CHCTeMa BUA00YBaHHS 3HAHb MAa€ MICTUTH HACTYITHI KOMIIOHCHTH:

1. Penosuropiii iHdopmarrii. Penosuropiem iHdopmariii moxke Oyru 0aza naHux, BcecBiTHS
Mepexa [HTepHer, ¢aiin 3 nanuMu uu Tadbnuis Excel.

2. Iudopmarriiine cxoBuiie a00 CXOBHIIE JaHUX. 3a3BUYal CXOBHILEM JaHUX CIYT'Y€E JESIKAN
cepBep, KU BIIOBIIA€ 3a MONIYK PEIeBaHTHHX JIAHHUX, B 3AJICKHOCTI BiJl 3a[TUTY KOPHUCTYBaya.

3. Monayabs BunoOyBaHHs 3HaHb. CKIIaJa€eThCs 3 ESIKOT MHOKUHHU (DYHKI[IOHATBHUX MOJYJIIB,
0 3IIMCHIOITH 3aJaul XapakTepusallii, acoriamii, kopemslii, kimacudikamii, nepeadoayeHHs,
KJIACTEPHOI'0 Ta CBOJIFOLIIHOIO aHAII3Yy.

4. Monynb OWIHKK TaTTepHiB. llefi KOMIOHEHT BIAINOBIZA€ 3a BCTAHOBJICHHS 1 OIIHKY
MaTTEPHIB BUAOOYTHX JaHUX JUIS YIOCKOHAJCHHS IIPOIECIB, IO BiAOyBarOTbCI y MOMYII
BUJI00YBaHHSI 3HaHb. Y MOJYJI OIIIHKH MMaTTEPHIB BU3HAYAIOTHCS CTYIEHI I[IKaBOCT1 JIJIsl OTPUMAHHX B
mporeci BUAOOYBaHHS 3HaHb IIA0JIOHIB. BBajkaeThes, IO JaHUKW MOIYJIb CIiJ SKHAHTIMOIIE
IHTErpyBaTH 3 MOJyJieM BUIOOYBaHHS 3HAHb JUIsl TIOKPAICHHS pe3yIbTaTiB BUIOOYBaHHS 3HAHB JIJISI
KO’)KHOT'O KOHKPETHOTO 3aITUTY 1 MaTTepHy.

5. Intepdeiic kopucryBaya. JlaHuii KOMIOHEHT CIYKHThb JUIS KOMYHIKAIlil CHCTEMH 1
KOpHUCTYBaua, HaJaloyll KOPUCTYyBauy MOXKIUBICTh BIUIMBATH Ha IPOIEC BHIOOYBAaHHS 3allUTAMU,
YTOUHIOIOYHMH 3aIIUTAMH, BUKITIOUCHHSIMH 3aBiIOMO HEI[IKaBUX MaTTEPHIB.

BunooyBanns Beo-1anux. BeecBiTHA Mepexxa [HTepHET B Halll Yac MiCTHTh BEITUKY KUTBKICTb
iHdopMmarii i 3HaHb. KopucTyBadi mpu pizHUX YMOBaX MOXYTb MEPErsAaTh JaHi, MO 3HaXOAAThCS Y
BiIKpUTOMY JocTymi. OfHaK, PI3HOMAaHITHICTh TAaHUX, IO MICTATHCS Y MEpexi Kpue B cobi mpodiiemH,
SKI MOXYTh BUHMKHYTH HE JIMIIEC Ha €Tall aHali3y JaHWX, a # Ha erami ix momyky. OCHOBHHMH
TaKUMU MIPOOIEMaMH €:

— Ilpobnema momyky HeoOXimHOI iH(OpMAaIii 3B’s3aHa 3 TUM, IIO KOPUCTYBa4 HE OIpaszy
MOXE 3HANTH HeoOXimHI HOMYy eNneKTpoHHi pecypcu. JIuime HEBENWKHH BiJICOTOK MOCHIIAHB,
3aMpONOHOBAHUX MOIIYKOBUMH CHCTEMaMH BeIe 0 HEOOXITHUX PeCypCiB.

— Ilpobnema BusBIEHHS HOBHUX 3HaHb. HaBiTh y BUMAajKy, KONHM 3HaljieHa JesKa MHOXHHA
iH(hopMarlii, OTpUMaHHS KOPUCHUX JIAHUX JUIsI KOPUCTYBaua € CKIaIHOI TPYJOMICTKOO 3anadcto. Cromu
K MOYKHA BITHECTH 1 TPY/IHOILII, TIOB’I3aH1 3 OCMHUCIICHHSM JIAHKX 1 171€10, 110 OYJIM 3aKJIajieHi aBTOPaMH.

PosrisiHyBIIM OCHOBHI Tpo0OIeMH aHallizy BeO JaHUX, pO3TIISTHEMO HOro OCHOBHI eTar.

— BxinmHuii eram — oTpEMaHHS «CHPUX» JTAHHX 3 JHDKEPET,;
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— Eran nonepeanboi 00poOku — NaHi MpencTaBisioThes y GpopMi, HEOOXiMHIN JUIs YCIIITHOT
o0y I0BH MOAEII;

— Eramn moaentoBaHHS;

— Eran ananizy moxerni.

OnucaHe BUIE — 3arajbHi KPOKH, SKI HEOOXIJHO BHMKOHATH JUIS aHATI3y HaHUX MeEpexi
Inrepuer. KonkperHi nporeaypy KOXXHOTO €Tamy 3aliekaTh BiJl OCTaBIeHO 3a1a4i. B 3B’s13Ky 3 UM
BUJUISIIOTH Taki kaTeropii Web Mining:

— Amnani3 Bukopucranus Bed pecypcis (Web Usage Mining);

— BunoOyBanus Beo-cTpykryp (Web Structure Mining);

— BunoOyBanus Be6-kouTeHTy (Web Content Mining).

BunoOyBaHHs BeO-KOHTEHTY — IMpoIlec BUAOOYBaHHs 3HaHb 13 BMICTy BeO-JIOKyMEHTIB (BeO-
cropiHok). JlaHi BeO-CTOpPIHOK SIBIISIIOTH COOOIO JIeSKY KOJNeKIito ¢aktiB. Taki JaHi MOXYTh OyTH
MPEJCTABJICHI y BHIJISLII TEKCTOBOI, aymio, Bijeo iHdopmailii, abo y IeIKOMY CTPYKTYpOBaHOMY
BHIJISIIN, HATIPUKIIA, TaOnuii 9 crucky. OcKuUTbkM OUTBIIICTD 1H(OpPMAIIi, 1110 po3MillleHa Ha BeO-
pecypcax, € TEKCTOBOK iH(popMalli€ro, To sl ii 00poOKH 1 aHAIII3y BAPTO BUKOPUCTOBYBATH METOMIN
HIIOT cepu MPHUKIATHOTO BUIAOOYBaHHS JTaHUX TaKoi sIK inmenekmyanvuuil ananiz mexcmy (Text
Mining abo Knowledge Discovery in Text).

[HTenekryanpHHUi aHali3 TEKCTy BKIIOYAE B ceOE eTanmM CTPYKTypHu3allil TeKcTy (MapCHHT,
CTEMMIHT), BHSBIICHHS TEKCTOBUX IAaTTCPHIB, BHSBICHHS, OOPAaXyHOK 1 TPENCTAaBIICHHS KIHIIEBOT
iHopMmarii. KirouoBuMHU 3aBIaHHSMHU THTENEKTYalbHOTO aHalli3y TEKCTY €: KIACTepH3allis TEKCTiB,
00poOKa 3MiH B KOJIGKI[ISIX TEKCTIB, MOIIYK iH(hopMalii.

OCHOBHHMMHU 33/1a4aMH IHTENEKTYAIBHOT'O aHAaIli3y TEKCTIB €:

— Iadopmarniitanii momyk — BUAOOYBaHHs iH(OPMALIHHUX PECYpCiB PEIEBAHTHUX 3aITUTY 3
KOJIEKIIiT JIOKYMEHTIB;

— Jlekcu4HUM# aHATI3 — MPOIEC TIEPETBOPEHHS MHOKUHH CHMBOJIIB, CIIIB Y MHO)KHHY TOKEHIB,
110 3/1iIHCHIOETHCS CIeNiaTbHUM THCTPYMEHTOM — JIEKCHYHUM aHaIIi3aTOPOM a00 CKaHEpOM;

— Posni3HaBanHs 00pa3iB (200 MaTTEpHIB) — BiJTHECEHHS JAHUX JIO ITEBHUX KJIACIB 32 JIOOMOT'OI0
BWJIUICHHSI iICTOTHUX O3HAK, 110 XapaKTEPU3YIOTh I1i JIaH] 13 3aTaIbHOI MACH «CUPUX JIAHUXY;

— AHoOTAaIlig TEKCTIB — MOOYI0Ba KOPOTKOI'O OMUCY JaHMX, 0 aHATI3YIOThCS BIAIOBIIHO 0
ix 3HaveHHs 1 ceHcy. Jlo3Boisie pOOMTH BHCHOBKH IPO JIaHi, IO aHATI3YIOThCs, BU3HAYAETHCSA iX
MPHU3HAYCHHS, CIIPSIMOBAHICTH 1 I[IHHICTH;

— BupoOyBanust iHopManii — 3ajaya aBTOMATHYHOTO BUAOOYBAaHHS CTPYKTYpPOBaHOI
iH(OpMAIIii 3 MACUBY HECTPYKTYPOBAHHX JIAHHX.

Bapro 3ynuHUTHCS Ha OCTaHHBOMY MYHKTi. BumoOyBanHs iH(popmallii TiCHO IMOB’s3aHe 3
METO/IaMHU 1 331a4aMi aHallizy AanuXx i 3HaHb (Data Mining). TumoBumu iz 3ajauamMu BUIOOYBaHHS
iH(opMaIii €: po3mi3HaBaHHS IMEHOBAHHMX EJIEMEHTIB (CyTHOCTEH, BIIACHMX Ha3B, IMEH), IMOIIYK
3B’SI3KIB, III0 BIHOCSTBCS 1O OJHOIO 1 TOrO 00 €KTy, BUIUICHHS TEPMIHOIOTIT (3HAXOKCHHS
KITIOUOBHX CIIiB), aBTOpe(epyBaHHs (BHIUICHHS 3 TEKCTY CMHCIOBOI UM OIIHOYHOT iH(opMarrii).

Ille omHi€0 BaKJIMBOK O3HAKOK IHTEICKTYyaJbHOI'O aHaJi3y TEKCTy € Te, 110 JaHi, SKi
MiJUIAral0Th aHajdi3y 3a3BHYail 3ajaHi NPUPOJHLOIO MOBOK, IO MPU3BOAMTH 0 BIAMOBIIHUX
TPYAHOIIIB aHali3y, MPOTe KOPEKTHE BHPIIICHHS TaKUX MPOOJIEeM MPH3BOAUTH IO y3aralbHEHHS
METOJIB BUIO0OYBaHHS JaHUX 3aJaHUX Oe3 MeBHOI ¢opMaiizallii pi3HUMH MPUPOAHIMU MOBaMH, a
TaKOX JI0 MOKPAIlEHHs Pe3yJIbTaTIB aHANi3y TEKCTOBOI iH(popMallii.

3 iHImoro OOKy, SIK BiZIOMO, OLIBIIICTh BEO-IOKYMEHTIB MICTSTh TeKCTOBY iH(opmartito y HTML
(opmari, 1o Moxe OyTH 30BCIM IHIIOKO 3a]]a4€l0 I METOIIB IHTENEKTyallbHOrO ananizy Tekcry. HTML
JOKYMEHTH MICTSTh 0arato CrelialbHUX CHMBOJIB PO3MITKH, SIKIi THM YH IHIIAUM YHHOM, MOXYTh
imeHTU(IKyBaTH KOpUCHY iH(opMariito. [Ipore, HaBITh HASBHICTH CIICIIaJIBHOI PO3MITKH BEO-CTOPIHOK
MaJI0 BIUIMBAa€ Ha IX CTPYKTYPOBaHICTh. 3BHYANHMI TEKCTOBHMM JTOKYMEHT CKJIaJIaeThcs 3 ab3alliB 4u
naparpagiB, ToIl SK BEO-CTOpPIHKA CKJIAJa€ThCs 3 PI3HUX CIEMEHTIB PO3MITKH TaKHUX SIK HaBiramiiiHa
MaHeNb, MEHIO, TaOJIMII, 3aroJIOBKU. TaKUM YHHOM, CTaHJAPTHI METO/II IHTE/IEKTYaJIbHOI'O aHAJI3Y TEKCTY
Ba)KKO 3aCTOCYBATH Y TIPOIIEC] aHaNi3y TAHUX BeO-CTOPIHOK.

BucHoBku. BunoOyBaHHS 3HaHb 3 BEIMKOI KUIBKOCTI JAHUX — CKJIaJHUH ITepaTUBHHI
MPOIIEC, MO CKIAAAETHCS 3 TAKMX KPOKIB :

— Ounmennst nanux (data cleaning) — BugalleHHs 3aB1iIOMO HEPaBUIBHUX JaHUX (IIYMiB);

— InTerpamis nanux (data integration) — koMOiHaIis 1 00’ €HAHHS KiJIbKOX BUTOKIB JIAHUX;

— Bubip nanux (data selection) — BinOip JaHUX pelieBaHTHUX 3a7aui aHATI3Y;
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— Tpanchopmaris nanmx (data transformation) — mnpencraBIeHHs MAaHUX Yy BUTISL
MPUAHATHOMY JUTsl BU0OYBaHHS 3HAHHB IIUIIXOM 3aCTOCYBaHHS METOJIIB aHATI3y IaHUX;

— BupoOyBanns 3HaHp (data mining) — OCHOBHHI TPOIIEC 3aCTOCYBaHHS IHTEIEKTYAIbHUX
METOJIIB JJIsl BU00YBaHHS 3HAHb 3 JIaHUX;

— Ominka marTepHiB (pattern evaluation) — mporec BHOOpPY 3HAUYIMIMX 1 KOPHCHUX IS
JAHOTO aHaJli3y MAaTTEPHIB 1 IT1a0IOHIB JaHUX JUTsl BUI0OOYBaHHS 3HAHb,

— [Ilpe3enranis 3uanb (knowledge presentation) — mpoiiec npeacTaBiIeHHs BUAOOYTHX JaHUX
1 3HaHb KOPUCTYBAUEBi.
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TRANSPORT

COIJAJIBHA OIITHKA MOJEJII OPTAHI3AIII MICBKOI'O
HACAKHUPCBKOI'O MAPHIPYTY 3A KPUTEPIAMU AKOCTI

k. m. n. Jlocauos €. I,

’k. m. n. Coxynvcokuit O. €.,
k. m. n. T'inescvka K. IO.,
"Bacinsyosa H. M.

Yxpaina, Kuis,
1 . « « .
Hauionanvnuii mpancnopmuuil ynieepcumems;
2 o o .
Hauionanwvnuii ynieepcumem Tapaca Illeeuenko

Abstract. The article describes approaches to the analysis of variants of the organization of
the work of buses on the route from the point of view of their compliance with social needs. In this
case, the method of rational organization of the work of the route is used, which involves the use of
simulation to determine the intervals of traffic on the route and which provides the opportunity for
further systematic control of social indicators, as a whole, and in the context of any time range or
stopping point of the route.

The research results form the methodological basis for solving the problems of organizing
passenger transportation of the city passenger transport system.

Keywords: public passenger transport system, routes, time interval, quality of transport
services, mesurement disturbance, simulation.

BCTyl'l. Koxunit MapIpyT, KUl BUKOHYeTbca y Mexxax MIITC, moBunen nepeBlp;m/Ic;I Ha
BIJIMIOBIIHICTD 3aJIiTHUM COIIaJIbHUM CTaHJapTaM IEPEeBE3CHHsS MAaCaKUpiB, HAJABATH IEPEBIZHUKY
HAyKOBO OOIPYHTOBaHY OLIIHKY COOIBapTOCTI MepeBe3eHb ISl PO3PaxyHKy MapHIpyTHOTO Tapudy,
3aJI0BOJILHSITH OOMEXKEHHSIM CTOCOBHO 3a0py/IHEHHS HAaBKOJIHMIITHHOTO CEPETOBHIIA.

SAkicTh 00CIyroByBaHHS IacCa)KUPiB Ma€ BIAMOBIIATH BHUMOIaM, BCTAHOBJICHUM JIJIS IIi€i
Kareropii mpoaykmii, # mepeOyBaTH MiJ MOCTIMHUM KOHTPOJIEM Ta YIPAaBIiHHSAM 3 OOKY MIChKOI
nepkaBHoi aamiHicTpamii (MIA).

[Ipore HEMae TOBHOTO MepeNiKy HOPMATUBHUX 3HAUYEHb MMOKA3HUKIB SIKOCTI 00CITYyTrOBYBaHHS 3
iX TpaHMYHMMH 3HAYCHHSMH, 3aKpIINICHOr0 Ha PiBHI CTaHAapTy YKpaiHu. BinbmricTe MokazHUKIB
SIKOCTi HE 3HAWIIUTA CBOrO KOHKPETHOTO BU3HAYCHHS Y JII0YMX HOPMATHBHO-TIPABOBHX JOKYMEHTAX Y
rany3i MiCbKOT0 Maca)XUPChKOTO0 TPAHCIOPTY. 3aTBEPIUKCHHS THX YW IHIIMX HOPMATHBIB SIKOCTI, SIK
BigMiueHO aBTopamu [1,2], 3MIMCHIOETBCSA OpraHaMu MicleBUX paj. [Ipu bOMy macakup i piBeHb
3aJI0BOJICHOCTI HOro MoTped B KUIbKICHOMY a00 BapTICHOMY BHUIJIS/I 3aJTMIIAIOTHCS OCTOPOHb.

Teopernuni Ta Meromonoriuni ocHoBu opranizaiii podoru MIITC npezacraBieHo B mparsix
A. B. basumok, I1. ®. T'opb6auesa O. C. Irnarenxka, 0. C. Jliryma, €. I'. Jlora4osa, B. C. Mapynuya,
M. JI. bnatuoea, E. I1. Bononina, A. l.Bopkyra,, H. H. I'pomosa, 1O. I[I1. Mocnana, W. B. Cmipina,
A. @. [lltaHoBa, Ta IHIIKMX JAOCTIAHMKIB. [3-5].

ABTtopu [3,6] BiI3HAYAIOTh HEMONIKM PO3PAXYHKY COIIalbHO OOTPYHTOBAHOI BEIHYHHH
tapudy Ta BICYTHICTh BiJIOOpa)XKeHHS B HHOMY SIKOCTi OOCIYrOBYBaHHs HACEJICHHS, PO3PaxyHKY
BapTOCTi MPOI3HUX JIOKYMEHTIB 0araTopa3oBOro KOPHCTYBAHHS, HEOCTOBIPHICTH HOPMATUBIB 3aTpaT
Ha TeXHIYHE 00CITYrOBYBaHHS 1 PEMOHT TPAHCIIOPTHUX 3aCO0IB Ta iX 3aCTapuIiCTh.

PesynbraTn pociaixxenn. B po6ori [7] po3pobiieHO MeTo1 palioHaIbHOI opraHizailii poooTu
MapmpyTy 3 BHUKOPHCTAaHHIM IMITAllifHOrO MOJENIOBAHHS, SKAW Haga€ MOXKIIHMBICTH IOAAIBIIOTO
CHCTEMAaTUYHOTO KOHTPOJIO COI[iaJIbHUX IOKAa3HHKIB, SK B IIJIOMY, Tak 1 B Po3pi3i Oyab-sSKOro
YacOBOTO Jlialma3oHy Yd 3yMMHHOYHOTO MyHKTY MapIipyTy.

ComianbHy OIIIHKY METOJIMKH OpraHizallii nepeBe3eHp nacaxupiB Ha mapuipyrax MIITC 3a
KPHUTEPISIMU SIKOCTI OOCIYrOBYBaHHsI TPOBENEMO IUIIXOM BHKOHAHHS TPOUESIYPH TOPIBHSHHS
XapaKTePUCTUK SKOCTI TIEPEBE3CHHs, OTPUMAHUX Ha MOl Ha OCHOBI JJAHUX PO MAacCa’kuPOIOTOKH
peanbHOro aBTodycHoro Mapmpyry MIITC (Ne48-u KwuiBmacTtpancy) Ha mpoTszi 1oOM ISl TPHOX
BapiaHTIB opraHizallii, a came: paiioHanbHOI (BapianT b), konu ¢akThyuHi 3HAYEHHS YCIX 3aisTHUX
MMOKa3HUKIB SKOCTI TEPEBE3CHHS MacaKUpPIiB 3HAXOAATHCSA B MEKax 3alpPOINOHOBAHOrO B poOOTI [7]
3pa3ka CTaHIapTy SIKOCTI IMepeBe3eHHs; ICHYyI0uoro Bapianty (BapiaHT B), sikuil y cydacHHX ymoBax
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PO3pOOISETHCSL OpraHi3alli€lo — MEepPEeBI3HUKOM 1 SKH, SK MPaBWIIO, BIIPI3HSAETHhCS BijJ BapiaHTy b
MEHIIIO0 KUTBKICTIO PEHCIB, 10 BUKOHYIOTHCS 3a J100Y; 1 YMOBHOTO BapiaHTy A, SIKHiI CTBOPIOETHCS 3
OLIBIIIOI0 KUTBKICTIO PECiB 3a 100y HiX BapiaHT b.

Ha puc.1-2 BinmoOpakeHO OPIBHAHHS TICTOrPaMy YaCTOCTi 3HAYEHb KOS(IIIEHTIB 3aTIOBHEHHS
CalloHy CTOCOBHO 3HA4YEHb JIiala30HIB Ha IEperoHax Mapupyry y OymHid 1 BUXiAHMH JHI JUIs
BapiaHTiB opranizamii A, b, B.
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Hiana3oHn 3HaYeHb KoedilieHTY 3aNnOBHEHHSA carloHy

caJioHy

YacTicTh 3HAYEHDb
KoedillieHTY 3anI0BHEHHS

‘ @ B (70 peincis) m b (82 peinicn) 0O A (94 peicis)

Puc. 1. I'icmoepama wacmocmi Koepiyicnmy 3anosHeHHs Calony asmooycy 0Jis apianmis opeanizayii
A, b, B na npuxnaoi nacasxcuponomoxy mapupymy Ne48-n Kuienacmpancy y 6youiti 0enb cmocoeno
oiana3omnise 3HayeHsb

0,35
0,3 [
0,25
0,2
0,15 ] —
2 0,1
S P L i

0,0- 0,1- 0,2- 0,3- 0,4- 0,5- 0,6- 0,651- 0,8- 0,9-
0,099 0,199 0,299 0,399 0499 0,599 0,65 0,799 0,899 1,00

YacTticTh 3HAYCHb
Koedil€HTY 3aNI0BHEHHST

Adiana3oHun 3Ha4YeHb KoediuieHTy 3anoBHEHHSA carfioHy

‘ @ B (41peiic) BB (73 peiicu) O A (85 pel?lciB)‘

Puc. 2. I'icmoepama wacmocmi Koepiyicnmy 3anosHeHHs Calony asmooycy 0Jist apianmis opeanizayii
A, b, B na npuxnadi nacasicuponomoxy mapuipymy Ned8-u Kuisnacmpancy y uxionuti 0eHo
CMOCOBHO JiANA30HI8 3HAUEHD

Jnst moOyaoBU TicTorpaM 3a JOMOMOTOK MOJENi Mapuipyry Oynu 3i0paHi KoedillieHTH
3allOBHEHHS CAJIOHYy Ha IIEpPeroHax MaplIpyTy CTOCOBHO YCIX peicCiB, 110 BUKOHYIOTHCS 32 JICHb
(OymHii/BUX1IHUI) U BapiaHTIB OpraHizamiid MapmpyTy y KUIbKOCTI OIMHUIIb PEHCIB BIiIMOBIIHO: A
(94/85), b (82/73), B (70/41). Byna BUKOpHCTaHa BCS KUIBKICTh 3HaUCHb KOCQIIIEHTIB 3alTOBHCHHS
CaJIOHy 3a JieHb (OymHili / BUXIHUMN), 110 CKJIaja OAMHHUI BimnoBimHo: A (1410 / 1275), b (1230 /
1095), B (1050 / 615).

Cain Haragaty, 0o JUIS JOCSTHEHHS TOYHOCT1 Y TIOPIBHIHHI BapiaHTIB OpraHizallii MapipyTy,
BHUKOPHUCTOBYBABCSl OJIMH 1 TOW ke (peanbHUi) nacaxxupororik Mapmpyty (Ned8-u KuiBnacrpancy) 3a
neHb (OyaHil 1 BUXIHMN) 13 3aralibHOI0 KUTBKICTIO Macakupis BiamosinHo (8830 / 10500).

PesynbpraTtn nopiBHAHHS BapiaHTiB opranizamii (b) 1 (B) Ha puc.1-2 cBimuats, 1m0 Halkpamow
€ pamioHajgbHa oprasizamis MapmpyTty (B), ska 3a0e3rnedye BHKOHAHHS YMOBH BiJCYTHOCTI
KOC(II[IEHTIB 3alIOBHCHHS CaJOHY 13 3HAYCHHsMM OLIbIIMMHU HDK 0,65 (periiaMeHTYEThCS 3pPa3KoM
CTaHJAPTY SIKOCTI TIepeBe3eHb) 1 sika MOPYIIYEThCs s BapiaHTy opranizaiii (B). Bapiant opranizamii
(A), saxuit Moxke 3a0e3medyBaTH BKa3aHy YMOBY, Ma€ CYTTEBHM HEMOJIK: TOTpeOye OLIBIIOT KITbKOCTI
peliciB 3a 700y y TMOpIBHSHHI 3 palioHaJbHAM BapiaHTOM OpTraHi3alii BiAMOBIAHO y OymHIH uYu
BUXiTHUHA JeHb (94 > 82 1 85 » 73). Takuii pe3ynbraT MOpiBHSAHHS Oyje 1 JJsl BCIX iHIINX BapiaHTIB
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opranizamii (A) i (B), ski BiAPI3HAIOTBCA y OiK OLIBIIOT 00 MEHIINOI KUIBKOCTI PEHCIB HiXK BapiaHT
opranizarii (b).

Ha puc.3-4 BijmoOpaxxeHO TicTOrpamMH TMOPIBHSAHHA 3HAa4eHb CYMapHOTO dYacy 4YeKaHHs
nacakupiB T3 Ha 3yNmMHKAaX MapiIpyTy CTOCOBHO Jialla30HIB 4acy A00M i BapiaHTIB opraHizamii A,
b, B y OynHiit 1 BUXiTHUN JHI.

Jiist moOyIOBH TiCTOrpaM 3a JIOMOMOT'0I0 MOJIeNTi MapIpyTy Oynu 310paHi JaHi Ipo cyMapHHR
Yac 4ekaHHs nacaxxupiB T3 Ha 3ynmuHKaxX MapHIpyTy CTOCOBHO YCiX PEHCIB, 1110 BUKOHYIOThCS 3a JICHb
(Oynuiii / BUXigHMI) CTOCOBHO [iama3oHIB 4acy J0oOW Ui BapiaHTIB opraHizailiii Mapuipyry y
KUIBKOCT1 OIUHUIL peiiciB BiamosigHo: A (94/85), b (82/73), B (70/41). Byna BukopucraHa ycs
KUIBKICTh 3HAYCHB Yacy YeKaHHs rnacaxupiB T3 Ha 3ynuHKax 3a feHb (OyaHid / BUXITHUH), 10 CKiIajia
onuHUIG BimnoBigHo: A (1410 /1275), b (1230 /1095), B (1050 / 615).

PesynbpraTtn nopiBHAHHS BapiaHTiB opranizaiii (b) i (B) Ha puc.3-4 cBimuats, 1m0 Hallkpamow
€ paiioHajgbHa opraHizaiis Mapipyty (B), sika 3a0e3mnedye Ha ycixX Jaianma3oHax 4acy JOOM MEHIIUH
yac dekaHHs. [lopiBHIotoun BapiantTi opranizanii (b) 1 (A), Oauumo, mo BapiaHT (A)
XapaKTepU3YEThCs MEHIIMME 200 OJIHAKOBUMHU 3HAYCHHSIMH CYMapHOTO 4Yacy YeKaHHs MMacaXupiB Ha
3yIHHKAaX MapIpyTy 3a JeHb (OyAHil / BUXiTHUN) CTOCOBHO JICIKHX Jiarma3oHiB yacy o0u. A #oro
HE3MIHHOIO HEraTUBHOIO XapaKTEPUCTHUKOIO € OUIbINa KUTBKICTh pelciB y OpiBHSAHHI 3 BapianToM (bB).
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Jianmazonu 4yacy 100U, roj.

‘ @ B (70 pericia) mb (82 penicn) 0O A (94 peinicun) ‘

Puc. 3. I'icmoepama cymapnozo uacy uexanus nacasxcupie T3 Ha 3yNUHKAX HA NPUKLAOT
nacaxcuponomoxy mapuipymy Ne48-u Kuienacmpancy onsa eapianmise opeanizayii A, b, B y 6youiii
0eHb cmoco6HO Jlana3omie uacy 00ou
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AianasoHun yacy no6wu, roa.

OB (41 penic) BB (73 peiicn) OA(85 peiicis)

Puc. 4. I'icmoepama cymapnozo uacy uexanus nacaxcupie T3 Ha 3yNUHKAX HA RPUKLAOT
nacaxcuponomoxy mapuipymy Ned8-u Kuisnacmpancy onsn eapianmis opeanizayii A, b, B y euxionuii
0eHb cmoco6HO Jlanas3onie uacy 0oou
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BucnoBku. CorianbHa OIliHKa TIOKAa3HUKIB SIKOCT1 OpraHizaimii Mapuipyry CBiIYHTH Ha
KOPHUCTh PalliOHATBHOT OpraHi3alii Juis AiF090ro MapiipyTy 1 MoJjsrae:

— y 3MeHmeHHi Ha 38,6 % piuHoro oOcsr dacy dekaHHs nacaxkupamu TO Ha 3ynuHKax y
MOPIBHSIHHI 3 HASIBHUM BapiaHTOM;

— 3MEHIICHHI YaCTOTH HEKOM(OPTHHX IMOI3A0K MAaCaKUPIB Ta 3a0e3MMeUeHHI OOMEKEHHS
3Ha4YeHb KOC(IIIEHTIB 3aIIOBHEHHS CaJIOHY, 1110 He nepeBuinye 0,65 Ha MmeperoHax MapIipyry.
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BJINSTHUE BBIBPOCOB ABTOTPAHCIIOPTA HA
OKPYKAIOILIYIO CPEY

k. m. n. Capcemobaes baanovl Kazvioexosuu,
cmyoenm mazucmpamypuvt Kapumosa Canmanam Mapamoesna

Kazaxcman, 2. Acmana, EHY um. JI. H. I'ymunesa

Abstract. This article considers the impact of vehicle emissions on the environment. The latest
data on the level of pollutants in the cities of Kazakhstan is presented.

Keywords: transport, environment, emissions, pollution level, traffic fumes, internal
combustion engine.

VYrapHblii Ta3 U OKHCh a30Ta, BbIICISIEMbIC TIYIIUTEIIMA aBTOMOOWJICH, KaKyIIUMHCS JUIS
HaC BIIOJHEC 66306HI[HBIMI/I — O9TO KW CCTb OCHOBHasA IIPpUYMHA TOJIOBHBIX 60.]'[6171, YCTaJIOCTH,
HEOOOCHOBAHHOTO pa3lpaXKeHUsl, CHIDKCHUIO TPYAOCIOcOOHOCTH HaceneHus. CepHHCTBHIH ra3
BO3J/ICHCTBYIOT HA TEHETHUYCCKHUI ammapat, criocoOCTBYsl OCCIUIOHIO U BPOXKJAEHHBIMU MYTAlUSIMH, a
BCE BMECTE 3TH (PaKTOpBI BEIYT K CTpeccaM, HEPBHBIM IMPOSBICHUSM, CTPEMIICHUIO K YETUHEHHIO,
0e3pa3nn4mio K caMbIM OJIM3KHM JIIOsIM. B GonbImx roponax taxke 6olee MUPOKO pacpoCTpaHEeHBI
3a00JIeBaHuUsl OPraHOB KPOBOOOpAIIEeHHs U AbIXaHHs, HH)ApKTHl U TunepToHus. [1o craTHcTHYeCKUM
JIAHHBIM, BBIOPOCHI aBTOMOOWJIBHOTO TpaHCopTa B arMmochepy cocrammser a0 85 % 1o okucH
yrinepoaa U 65 % mo okWcH a3ora. ABTOMOOWIIb Tarkke J100aBiseT B MOYBY M BO3IYX TSKEIBIC
METaJTBI U IPYTHE BpETHbIC BEIECTRA.

OCHOBHBIMU HCTOYHHUKAMH 3arpsI3HEHHST BO3IYIIIHOM CPEIbl aBTOMOOWIIEH SIBIISIFOTCSI OTPabOTaBIINE
rasbl ABUraTesst BHyTpeHHero cropanus (nanee — /IBC), kapTepHble ra3bl, TOIUTMBHBIE UCTIAPEHHSL.

Lenb: U3ydyeHue BiausiHEE BHIOPOCOB aBTOTPAHCIIOPTA HA OKPYIKAIOIIYIO CPEY.

WnTencuBHBI pocT umcna aBToTpaHcrmopTa B PecmyOnmke Kazaxcran Bieder 3a co0oif
SHAYUTCIIbHOC YXYAIICHUEC YKOJIOTHUECKOMN CUTyallui B MLCIOM H HaFY6HO BJIMACT HaA OpraHU3M
yenoBeka. CyIIecTByeT psAJ OCHOBHBIX MEPOIPHATHH, NMPUMEHSIEMBIX B LENAX TNPEIOTBPAILCHUS
3arpsi3HEHUST OKpY’Kalolllel Cpelibl aBTOTPAHCIOPTOM C MOCIEAYIOIMM YMEHBIIEHUEM BIMAHUSA Ha
OpraHU3M YeNoBeKa!

— TpaJoCTPOUTEIBHBIE MEPOIIPUATHS,

- HeﬁTpaHH?,aTOpr BBIXJIOITHBIX I'a30B;

— COBEpILICHCTBOBAHUE IBUTATEIEH BHYTPEHHETO CTOPAHUS;

— TPHUMCEHCHUEC aJIbTCPHATUBHOI'O TOILJIMBA.

BoapmmHCcTBO AJIBTCPHATUBHBIX BUJOB TOIJIMBA IMPOMU3BOAUTCA U3 HECUCUCPIIACMBIX 3aIlacoB,
4TO SIBISETCS OJHMM M3 Ba)KHBIX JKOHOMHYECKHX IIOKazaTenel rocynapctBa. Takke pacTyIIuit
HUHTEPEC K AJbTCPHATHBHBIM BHUIaM TOIIJIMBA O6YCJ'IOBJ'IeH HU3KUMH II0Ka3aTCIAMU BI)I6pOCOB B
OKPY’KaIOIIYIO Cpeny.

PaccMOoTpuM TeKyIIyr0 SKOJNOTHYECKYIO CHTyallMi0 B cTpaHe. [lo mociemHuM JaHHBIM
PecnyOnukanckoro rocymapcrBeHHoro mnpeanpusatus «Kasruapomer» Pecniyonukn Kaszaxcran, B
nekabpe 2017 roma K Kiaccy OYeHb BBICOKOTO YPOBHS 3arpsi3HEHHs oTHeceHbl: Kaparanma, YcTb-
Kamenoropck, Temupray, XKe3kasras.

K BBICOKOMY YpOBHIO 3arpsi3HeHHUs OTHOCATCA: AcTaHa, banxar, Akto0e, TanabikopraH.

K mnoBbimennoMy ypoBHIO 3arpsi3HeHHst orHocaTcs: JKutukapa, CremHoropck, Akcy,
JIucakoBck, XKanarac, Capanb, Kocranaii, [1laBmomap, Kokmeray, Kaparay, Ilerponasnosck, Tapas,
Ateipay, IlIemvkent, Pummep, Kamaozen, Amnmater, Typkecran, Apkansik, Yy, Kenray, Cewmei,
.l mybokoe, n.Kapabanbik;

Huzkum ypoBHEM 3arps3HeHUs OTHOCSTCS: 3bIPAHOBCK, Akcall, Pynubiid, Axray, Kymnbcapsl,
VYpansck, Dxubacty3, Kei3suiopma, mnocenku Kopnait, Akaii, Toperam, beitney, SHBapieso,
Bepesopka, CapeiOyinak, Lllyunncko - BopoBckast KypopTHasi 30Ha.

BbICOKHMiT M OueHb BBICOKWH YPOBEHB 3arpsi3HEHUS aTMOC(HEPHOro BO3JyXa B HACENCHHBIX
MyHKTAaX TaKAUMW 3arps3HUTENSIME  KakK: JHOKCHJ a30Ta, OKCHJ YIIepona, IHOKCHI CEphl,
(dhopMabIeru, cepoBOIOPOI, B3BCIICHHBIC YaCTHUIIbI, (PSHOJI, aMMHUAK O0YCIIOBJICH:

1) 3arpyeHHOCTBIO aBTOJIOPOT TOPOJACKHM TPAHCIOPTOM MHOTOKOMITOHEHTHOCThH BBIXJIOIIOB
6eH3I/IHOBOFO U IU3CIBbHOI'0 TOINIMBA aBTOTpaHCIIOPTAa ABJIACTCA OAHUM M3 OCHOBHBIX MCTOYHHKOB
3arpsi3HEHHsI aTMOC(EPHOTO BO3/AyXa HACEIEHHBIX MYHKTOB JHUOKCHIOM a30Ta, OKCHUJOM YIIepoja,
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OpraHMYECKUMH BeUIeCTBaMU M T.A., a BBICOKAas 3arpy’KEHHOCTh aBTOJIOPOr JaXXe€ B TOpoAax C
XOpOIIeH TPOBETPUBAEMOCTHIO MTPUBOINUT K HAKOIUIEHUIO BPEMHBIX MpuMeceii B aTMocdepe Bo3ayxa.
B [dmarpamme | mpencraBieHbl TOJTH BEIOPOCOB PAa3IMUHBIX BHUJIOB TPAHCIIOPTA, U3 KOTOPOW BHJIHO,
YTO aBTOMOOWJIbHBIN TPAHCIIOPT 3aHUMAET MOYTH MTOJIOBUHY BCEH JI0JIM BBIOPOCOB OT TPAHCIIOPTA.

MoToumKAbI

BoAHbIli TpaHCcNopT
2% )i P

11| *KenesHo0pPOXKHbIN
TPaHCNOPT

ABTObYCbI
# o
. Bo3ayLwHbIl
TpaHcnopT
’ 14%

[py3oBoii
LOPOXKHbIN
17%

aBToMobuAn
48%

Puc. 1. JJuacpamma 1 «3acpsaznenue okpyscaioujetl cpedvl MpaHCHOPMHLIMU CPEOCEAMUY

2) pacceMBaHMEM OMHCCHH OT MNPOMBINUICHHBIX MPEINPUATHH —  pe3ylIbTaToOM
MPOU3BOJICTBEHHBIX MPOIECCOB TP CKUTAHUH MPOJYKTOB IPOMBIIIICHHOCTH SBISIETCS BECh
nepedeHb BPETHBIX BEIIECTB, OOYCIABIMBAIONINX BBICOKHH YpOBEHBb 3arpsi3HEHHOCTH BO3/AyXa.
PaccenBanme WX B BO3JYIIHOM OacceifHe Haja TEPPUTOPUEH HACENEHHBIX IMyHKTOB 3HAYUTEIBHO
BIIHSIET Ha KAYeCTBO aTMOC()EPHOTO BO3/1yXa TOPOIOB, IPUTOPOAOB U MTOCEIKOB.

3) HH3KOH TPOBETPUBAEMOCTHIO aTMOCHEPHOrO0 MPOCTPAHCTBA HACEICHHBIX ITYHKTOB —
HaXOISIIMECS B BO3JyXe 3arpsS3HUTENM HAKAIUIMBAIOTCS B IMPH3EMHOM clioe atMoc(hepbl, U HX
KOHIICHTPAIHsI COXPaHSETCsl Ha 0YCHb BBICOKOM YPOBHE.

C TOYKH 3peHHs HAHOCHMOT'0 yIliepOa OKpyKarlollei cpese, aBTOTPAHCIIOPT JTUAUPYET BO BCEX
BHJIaX HETaTUBHOTO BO3JIEUCTBHUSL: 3arpsizHeHue Bo3ayxa - 95 %, mym — 45 %, Bo3aelicTBHE Ha KIIUMAT
— 68 %. Bce 9TO compoBOXKAAaeTCS POCTOM IIEH Ha OSHEPrOHOCUTENH W JASDUIIMTOM TOILTHBA.
PaccmoTpuM BpeHBIE BEIlIeCTBa, BHIOpACHIBAEGMBIC aBTOTPAHCIIOPTOM, KOTOPBIE HETaTUBHO BIUSIOT
KaK Ha OKPY>KalOIIyIo Cpey, Tak U Ha 3I0POBKE UeioBeka (cM. Juarpammy 2).

Yrnesogopozbl
11%

LOunokeng, co
3%

OKcmabl a3oTa
20%

rapHbIN ras
66%

Puc. 2. luacpamma 2 «3aepazusiowsue geuyecmea 6 GbIXJIONHbIX 2A3aX d8MOMoOUNelL)

3a siHBapb-aekadpb 2017 roga B PecniyoOnuke Kaszaxcran 3apeructpupoano 703933 yerkoBbix
aproMoOmiied winu Ha 57,9 % Oonblie, 4eM B COOTBETCTBYIOIIEM IepHoje Npouuioro roga. [lo
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cocrosiHuio Ha 1 sHBaps 2018 roma B PecnyOnmke KaszaxcraH KOMUYecTBO 3aperuCTPHpPOBAHHBIX
JIETKOBBIX aBTOMOOMiIel cocraBmio 3851,6 Teic. emuuuni. Ilo mocieagHMM JaHHBIM O COCTOSHHH
okpyxaromieit cpensl Pecriyonmuku Kaszaxcran, Beimyck Nel2, 2017 roga, W3BECTHBI CICIYIOIINE
nokazatenu (cm. Juarpammy 3).

PY/IHbI

JRPSNGR —
YPAJIbCK
SKUBACTY3
KOCTAHAM
NAB/OAAP
KOKLLIETAY
METPOMAB/IOBCK

AKTOBE : ,
N e S S S . R B—

0 0,5 1 1,5 2 2,5 3 3,5 4 4,5
Puc. 3. Jluaepamma 3 « Yposenw 3aecpasnenus nacenennvlx nynkmos Pecnyonuku Kasaxcmany
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Puc. 5. Jluacpamma 4 «3aboresaemocmo Hacenenusy (4ucio 3a001e6anull, 3apecucmpupo8anHblx
anepavle 8 dcusu, na 100000 yenosex)
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O WHEKLUNOHHBIE 1 NapasuTapHbie
BonesHn
B 60ne3Hn HEPBHOW CUCTEMbI

O6one3Hn rnasa u ero npunaaTtkos

O6one3Hn yxa 1 cocLeBuaHOro
oTpocTka

B 60ne3Hn CUCTEMDI
KpoBOOOpaLleHns

D 6ore3Hn opraHoB AblXaHusi

B GONesHN opraHoB MNULLEBaPEHNS]

O60ne3Hn KOXN U NOAKOXKHON
KrneT4yaTku

B 60Me3HN KOCTHO-MbILLEYHON
CUCTEMbI U COEANHUTENBHOW TKaHu

B 60re3HN MOYENOonoBON CUCTEMBI

OocnoXHeHa B6epeMeHHOCTU, PoaoB
1 NocrepoaoBoro nepuoaa
OTpaBMbl U OTpaBreHUs

Bpyrue

Puc. 6. Jluacpamma 5 «Cmpyxmypa 3ab6onesaemocmu nacenenusi 2. Acmanwt 6 2017 200y»
(no oannvim Munucmepemsa 30pasooxparnenusi Pecnyoauxu Kazaxcman)

W3 nanHOi nuarpaMMbl MBI BHIHMM, YTO OOJNBIIMK TPOIEHT 3a00JIeBAEMOCTH HACEICHUS
MPUXOIUTCS Ha OOJE3HM OPraHOB JbIXaHMs (IIEPEepacTalolIMX B TYOCpKyJie3), 4To 00yClaBIUBaCTCS

MHTCHCUBHOCTBIO BO3JICHCTBHS BBIOPOCOB B aTMOCHEDY.

Takum 00pa3oM, TpaHCHOPT - O4YEHb BaXXHBI HEONATONMPUATHBIA (aKTOp COCTOSHUS
okpyxaromiei cpensl. Camblii pacrnpoCTpaHEHHBIH BUJ TpPaHCIOPTa - ABTOMOOHIIM 3arpsi3HSIOT
OKPYXKaIOIyI0 Cpeay, B OCOOCHHOCTH BO3JyX, & TAKXKE M BOJAY, M BBI3bIBAIOT 3HAYUTEIBHBIA IIYM H
BUOpaIuio. BEIOPOCH aBTOTpaHCIOpTa MPENCTABISIOT CEPHE3HYIO OMACHOCTD JUTSL )KU3HH, 37I0POBbSI U
uMmyIiecTa Jiojer. M3 artoro ciemyer, 4To HEOOXOAMMO CTPEMUTHCS K YCTPAHEHHIO MPUYMH, a HE
CIIE[ICTBUI T'€0IKOJIOTMYECKUX MpoOieM Ha TpaHcnopre. OOmias Ienb B CHCTEMHOM YIPaBJICHUU
TPAHCIOPTOM 3aKIIOYaeTcss B HAXOXJICHHH OINTHMAIBHOTO COOTHONICHUS MEXIy oOecriedeHueM
MoTpeOHOCTEH 00IIECTBA M CHIDKEHHEM 3arpsI3HEHUST OKPYKAIOIIEH Cpelibl.
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PROBLEMS: SOCIAL-GEOGRAPHICAL ASSESSMENT
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Abstract. In this article the influence of the religious factor on the formation and progress of
social problems in the border and cross-border, polyethnic and polyconfessional region of Ukraine -
Chernivtsi region is considered; the classification of social problems was developed and the main
methodological approaches to their research were determined. On the basis of the conducted scientific
researches typing of administrative-territorial units of the region according to the level of
manifestation of social problems has been carried out. The author, on the basis of the research
conducted, suggested various measures that could be taken by state and local government to reduce
the manifestation of social problems in the studied region and other regions of the state.

Keywords: Social problems, religious space, religious factor, social security, geography of
social problems.

Relevance of the research topic. Social problems, which are also called social misfortunes,
social pathologies or social evil, can rightly be considered as determinants of socio-economic
development of the state. Geography of social problems is a young socio-geographical science, which
has significant prospects for its development due to the relevance of theoretical and methodological
aspects of research and their practical application.

In recent years, the general economic crisis in all regions of Ukraine has led to a marked
increase in social problems. In addition to the purely economic and environmental factors, the reasons
for such a change for the worse in the situation, in particular in the Chernivtsi region, are an
unsystematic approach to the management of administrative territories and regions; lack of
methodology for prediction and strategic management of future behavior of organizational systems of
regions; the discrepancy between the functions performed by the territorial control bodies and their
actual purpose in the system; lack of proper social infrastructure of the region that would meet the
needs of the population, etc.

The urgent need for regional studies of social problems is conditioned by significant contrasts
of regions in terms of socio-economic development, demographic situation, ethno-cultural differences,
and the peculiarities of historical development. The extraordinary importance of the regional level of
research is determined by the possibility of effective management of improvement of living conditions
of the population, as social processes are closely interrelated with the socio-economic situation, and
lead to the formation of labor resources, social security of the region, etc.

That is why the subject of the research is very important in the scientific sense and practically
significant for Chernivtsi region and has high relevance and prospects for further development. It
should also be noted that the Chernivtsi region is a striking example in Ukraine of the border and
cross-border region, which is distinguished by its multiethnicity and polyconfessionality. Such a
geographic position of the region under study increases the relevance of scientific research and their
applied and practical significance.

Analysis of previous research. The following scientists contributed significantly to the study
of social processes in the state and regions: Ya.B. Oliynyk, A. V. Stepanenko, O. 1. Shabliy,
Z. Gerasimchuk, I. O. Gorlenko, M. I. Dolishniy, V. Kutsenko, E. M. Libanova, L. M. Nemets,
L. Novikova, V. Palamarchuk, V. Styshenko, O. H. Topchiev, O. U. Khomra et al. However, socio-
geographical aspects of social security and the occurrence of social problems in Ukraine are not
sufficiently studied, namely, the theoretical and methodological foundations of socio-geographical
research of social problems of the regions have not been developed, in particular, their
sociogeographical essence, methodology and system of methods of their research are not defined. The
issues of integrated social and geographical assessment of social problems of Ukrainian regions,
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including the transboundary, ethno-contact region of Chernivtsi region, are not well developed and
covered, as well as the identification of regional differences, peculiarities and its main threats.

Presenting main material. O. I. Shabliya and L. T. Shevchuk propose to understand under
social problems the fully or partially dissatisfied needs or interests of the territorial community or its
individual components, which are formulated in general terms as a certain social task to be solved [4].
In our opinion, it most probably outlines a social problem which will certainly lead to the emergence
of social misfortunes.

We believe that social problems are the consequences of a socio-economic, psychological,
social situation that are manifested in a deliberate or unintentional crime, alcoholism, suicide,
unemployment, low standard of living, and who are unable to fully or partially meet the needs of the
population in social security.

Shtelmakh O. O. believes that social security is a constant availability of a sufficient number
of social guarantees and benefits for the normal life of the population of the regions. In the periods of
economic crises and the implementation of socio-economic reforms, regional differentiation of levels
of social security is being intensified. Regional differences relate primarily to the level of wages,
levels of employment and unemployment, fertility and mortality, the process of reproduction and
vocational qualification level of the labor force, migration movements of the population, including
those forced [5].

Provision of regional social security is associated with the definition of social interests and
priorities. Social interests are a well-understood integrated system of needs for the well-being,
reproduction and development of a man, society and state. On the basis of social interests, taking into
account specific historical internal and external factors, the goals and objectives of the state are formed
for ensuring its social security. Of all social interests, it is worth highlighting priority (or vital), the
satisfaction of which ensures the existence and possibilities of progressive development of a man,
society and state.

Social priorities should be understood as immediate, vital tasks for ensuring social security of
the population. Social priorities of the state are social stability, raising the living standard of the
population. Social priorities of the state are social stability, raising the standard of living of the
population, preserving the nation's gene pool and strengthening the health of citizens, forming a
modern middle class with a lifestyle, inherent in economically developed countries, preserving the
labor potential, and establishing an effective system of social protection.

It is clear that the level of development of the social sphere and "social problems" is directly
dependent on the level of development of the economic sphere. We list, in our opinion, the most
important of them: drug addiction and AIDS, unemployment, crime, low living standards, political and
geographical processes, injuries and mortality of the population at a young age, divorce. Many of these
features of social disadvantages have their "opposite" in the form of social "goodies." For example,
there are peculiar pairs: atheism — religiosity, shadow economy — legal economy, divorce — marriage,
alcoholism — sobriety, etc. Yes, it can be argued that "goodies" are considered to be the norm, and
their opposite to "problems" — a deviation from the norm.

The socio-geographical approach to identifying the level of regional level of social problems
is based on the assessment and analysis of three groups of threats:

— the first group is the regional social problems of economic origin: the problems associated
with regional differentiation in the level of income of the population; problems related to the situation
on regional labor markets; problems related to financing of regional social programs; problems
associated with the lowering standard of living of the population;

— the second group is made of threats of demographic origin: the threat of regional
depopulation through natural reduction, "aging" of the population, migration processes, a decrease in
the average life expectancy, threats to the deterioration of the quality of labor resources of the regions
due to the violation of the necessary conditions for the reproduction of the labor force;

— the third group includes problems of a humanitarian origin: problems of social contradictions,
based on language, confessional and other regional differences; threats of the spread of social diseases in
society; threats associated with destabilization of social and labor relations (strikes) [3, 4, 5].

For socio-geographical assessment of the regional level of social disadvantages, in our opinion, it
is most appropriate to identify the following groups of social problems in the region, namely:

— demographic social problems: low fertility rate, high mortality rates and natural population
decline, high proportion of pensioners and a significant prevalence of women in the sex population,
low average life expectancy, high levels of forced migration, etc.;
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— social disadvantages related to the labor of the population: low employment, high
registered unemployment, heavy workload at one vacant job, etc.;

— social problems related to the welfare of the population are: low GDP and GDP per capita,
average monthly wages, cash incomes and per capita expenditures, insignificant volume of realized
services per person;

— social problems related to the health of the population: high rates of illnesses and active
tuberculosis, AIDS and drug addiction, alcoholism, high levels of cancer, disability, significant
number of victims in the workplace, etc.;

— social problems related to the calm and security of the population: high levels of crime,
murders and intentional damage, political persecution, violations of democratic principles of state
development, ethnic and religious conflicts, etc.

In the last 20-30 years, social geography has been intensively developing in Ukraine. It explores
the peculiarities of the geospatial organization of the social sphere — its territorial combinations from place
to place, the factors that influence this organization, the integration of the social sphere with the economic,
demographic and economic spheres, etc. However, work on the social geography of the country as a whole
or its individual regions is still not enough. In particular, there is almost no research on the study of the
geography of social problems (social pathology, social evil).

The geography of social problems is a difficult problem in methodological and theoretical
aspects [5]. The very concept of "problems" can not be precisely defined. In addition, it can change
with changes in social institutions, values, orientations, and even ideologies. For example, until
recently in the Soviet totalitarian system the religiosity of the population was considered to be a social
and spiritual evil, with which official factors fought rigidly (prohibition of occupation, persecution of
certain denominations, destruction of religious structures, etc.). Or else: such a social evil as
prostitution was considered absent from the "socialist" society, although it flourished in many regions
(especially in the metropolises). Another example: elections to the legislative authorities at 99 % of the
vote for the Communists was considered a pledge of social progress [4]. In fact, it consolidated the
regress of all forms of social life and political reaction.

Socio-geographical analysis of social problems involves identifying their regional features,
finding out factors of their course in the region, typifying the areas by the composition and intensity of
spread of these social problems. This is a prerequisite for the development of regional social policy
measures. Regional policy of social security is a sphere of state activity, which is connected with
realization of social interests in the regions and their protection from various threats.

Chernivtsi region occupies a neighboring to Romania and Moldova position to the south, is
part of a transnational region and is part of the Upper Prut Euroregion. The ethnic contact of
Chernivtsi region is emphasized by the fact that the area is located at the junction of the territories of
the three nations — Ukrainians, Romanians and Moldovans. In the region, the representatives of these
three national groups and Russians, who settled here because of the historical and geographical
features of formation of the territory, prevail. Polyconfessionalism is noted by the fact that in the
region there are representatives of 55 denominations, namely Orthodox, Catholic, Protestant, Jewish,
Muslim, pagan. The most numerous are Orthodox denominations, which are represented by several
branches, including the Ukrainian Orthodox Church and the Ukrainian Orthodox Church of the Kyiv
Patriarchate [1, 2].

The manifestation of social problems in the region is influenced by many factors, which can
be grouped into 4 groups: natural, social, historical and ethno-religious. For Chernivtsi region, the
ethnic and religious structure of the population has an important influence on social problems.

Correlationship confirms the notion that religious space is not only a carrier of spiritual
development of the population, but also serves as an important psychological factor of the worldview,
which affects the course of all social processes, including economic, demographic, social, geopolitical
and electoral problems, etc.

The spiritual component of the quality of life of the population is measured not only by
indicators characterizing the religious space (denominational membership of the population, religious
activity, religious world perception, etc.) but also the level of spiritual and cultural development,
mutual respect and social comfort, the mentality of the population, including the ethnic (ethnographic),
tolerance and mutual respect between representatives of various social groups and others.

Particular importance of religious space as a factor in the formation of social processes is gained in
polyethnic and polyconfessional regions of our state, where the level of social tension and intolerance is
rather high, which can give rise to a number of conflicts and confrontations, and accordingly the level of
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social comfort of the population will be much smaller. Therefore, a number of socio-geographical problems
should be addressed taking into account the peculiarities of the religious space of the region, involving
various denominations, trends and cultures in cooperation with various projects.

Demographic problems make the first group of social problems. Particularly topical are birth
rates and mortality rates, leading to depopulation of the population. The lowest rates were recorded in
Novoselitskyi, Hertzai, Glybotskyi, Zastavnivskyi, Kelmenetskyi, Kitsmanskyi, Sokyryanskyi and
Khotyn districts. The highest mortality rate is observed in the Kelmenetskyi, Khotyn and
Sokyryanskyi districts. Therefore, for the city of Chernivtsi and the districts of the Prut-Dniester
region, a negative growth is characteristic.

An important component of the bloc is the marked prevalence of women in the sexual
structure of the population. The largest disparity in the sex distribution of the population is observed in
Kitsmanskyi, Khotyn and Novoselitskyi districts.

Another important component is the interstate migration of the inhabitants of the Chernivtsi
region. For earnings to other states left in the last 10-15 years, according to various sources, from 50 to
120 thousand people.

Divorce is also a significant social problem. The highest level of divorce was observed in the
city of Novodnistrovsk.

The group of social problems associated with the work of the population include low
employment, unemployment, heavy workload on one vacancy, etc.

The highest unemployment rate is observed in Novodnistrovsk town, Kelmenetskyi,
Sokyryanskyi, Zastavnivskyi, Vyzhnytskyi and Putyla districts, and the smallest in Chernivtsi,
Novoselytskyi and Storozhinetskyi districts.

Analyzing the unemployment rate at the place of residence, we see that it is generally lower in
urban settlements, although the age group of 35-39 years in rural settlements feels better in the labor
market (4.5 %) than similar urban settlers (6 %).

The group of social problems associated with the welfare of the population include: low GDP
and GDP per capita, average monthly wage, cash incomes and per capita expenditures, and a small
amount of services sold per person.

In general, the average monthly wage in the districts of the region is slightly different. It is
highest in Chernivtsi, Sokyryanskyi, Putila and Vyzhnytskyi districts.

Social problems related to the health of the population. These include: high rates of active
tuberculosis, AIDS and drug addiction, alcoholism, high levels of cancer, disability, a significant
number of victims at work, etc.

High prevalence rates of HIV infection are observed in Chernivtsi, Storozhinetskyi, Glybotskyi
and Vyzhnytskyi districts. The incidence of tuberculosis in the region has declined in recent years.
However, the high incidence of this disease is in the city of Chernivtsi and Sokyryanskyi districts.

The problem for the population today is the problem of cancer, as it takes a lot of lives.
Indicators of mortality due to the oncological diseases give way only to the corresponding indicators
of diseases of cardiovascular diseases. Diseases of oncology gain power from year to year. Tthe
highest level of morbidity is noted in Khotyn and Kelmenetskyi districts, and the smallest in Putila and
Storozhinetskyi districts.

Disability is also one of social problems. The largest number of people with disabilities was
characteristic for Chernivtsi, Vyzhnytskyi, Khotyn, Novoselytskyi, Kitsmanskyi districts.

The social problems associated with the calm and security of the population include high
levels of crime, murder and willful damage, political persecution, violation of democratic principles of
state development, ethnic and religious conflicts, etc.

The most common type of crime is hooliganism and robbery, less percentage take severe
bodily harms, robbery and deliberate killings, and the smallest number of crimes are related to rape
and extortion. In Chernivtsi oblast, the highest number of particularly serious crimes is registered in
Chernivtsi. "Leaders" among the districts are Hertzayivskyi, Glybotskyi, Kitsmanskyi, Novoselytskyi
and Storozhinetskyi. The highest level of crime is observed in Chernivtsi, Sokyryanskyi, Hertzaivskyi,
Zastavnivskyi, Putila and Vyzhnytskyi districts.

Typization of districts on the basis of the course of social processes is a very important stage
in their study and allows seeing clear differences and identify areas with the same peculiarities of the
occurrence of social problems in them. Typization can be done by different techniques. We propose to
use the ratings method of absolute and relative indicators of manifestation of social disadvantages for
the typization.
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Having appropriately ranked the districts for each of the selected indicators, we got the
average ranking of administrative and territorial districts and cities of oblast importance in the
Chernivtsi region by the degree of manifestation of social problems. We managed to combine them
into 4 types:

Type I (high manifestation of social problems) - Storozhinetskyi, Glybotskyi, Hertzaivskyi
and Novoselytskyi districts, as well as Novodnistrovsk;

Type II (above average) - Kelmenetskyi and Sokyryanskyi districts;

Type III (average manifestation of social problems) is typical for Zastavnivskyi, Khotyn,
Vyzhnytskyi and Putila districts;

IV type (low level of social disadvantages) - Kitsman district and Chernivtsi city.

After analyzing this typization of the regions by the manifestation of social problems, we
came to the conclusion that the formation and the course of social problems is caused by the
transboundary situation, the national and religious composition of the population, the borderline
situation, as well as the remoteness from the regional center. Strangely enough, a large city (in our
case, Chernivtsi) does not lead to a significant manifestation of social problems and misfortunes.

In our opinion, the #pe [ (a high manifestation of social problems) characteristic of
Storozhinetskyi, Glybotskyi, Hertzaivskyi and Novoselytskyi districts as well as Novodnistrovsk received
the highest rating for the manifestation of social problems, due to relatively higher crime, low wages, high
share of pensioners (especially Storozhynetskyi and Glybotskyi districts), high rates of HIV and AIDS,
active tuberculosis and a mediocre rate of tumor incidence. The increase in social problems in
Novodnistrovsk can be explained by the decline in industry, high unemployment and the lack of other
sources of existence, such as the plots of land owned by the villagers of the Sokyryansky district.

For the districts included in #ype II (above average) for the manifestation of social problems,
which includes Kelmenetskyi and Sokyryanskyi districts, it is characteristic that these districts are
considerably far from the regional center of Chernivtsi. They are characterized by a process of
depopulation, a high unemployment rate, high disability (Kelmenetskyi) and high rates of HIV / AIDS
and active tuberculosis (Sokyryanskyi). For two high is an indicator of the morbidity of the population
for malignant neoplasms. The high level of crime is characteristic for Sokyryany district.

Type IlI (average manifestation of social problems) is typical for Zastavnivskyi, Khotyn,
Vyzhnytskyi and Putila districts. Unemployment remains high in these regions, Khotyn district is
characterized by a negative natural population growth, for the Putila district — a high incidence rate for
HIV and AIDS; for Vyzhnytskyi and Khotyn districts there is a high number of invalids of all three
groups. An increased incidence of malignant neoplasms is in the Khotyn rayon. Crime rates are rising
in all four districts,.

Type IV (low level of social problems) is characteristic of Kitsman district and the city of
Chernivtsi. It is here that, due to high levels of urbanization, there is the slightest manifestation of social
problems. However, the problem of crime remains a painful issue, especially in the city of Chernivtsi. Also,
for the city of Chernivtsi, tuberculosis rates, as well as HIV and AIDS, are high. However, due to other
more favorable conditions for welfare and employment of the population, Chernivtsi and Kitsmanskyi
district belong to the type of administrative units with a low level of social problems.

Social problems have a significant and visible impact on the development of society, they can
lead to its de-structuring, the emergence of distrust and despair among the population of different age
and social groups, weaken social security, adversely affect all social and political processes, and so on.
Therefore, their study and development of ways to overcome are definitely important at the present
stage of development of socio-geographical science.

Based on our classification of social disadvantages and their general manifestation in the
region, we tried to introduce both general and separate for each block ways to reduce their
manifestation.

To the general proposals that must be implemented at both national and regional levels, we
consider it necessary:

— to improve the legislative framework both nationally and regionally, especially in the part
that regards the development of border regions and cross-border cooperation. The Law of Ukraine on
Social Protection of the Population, the Law of Ukraine on Social Security and other legislative acts
regulating the social sphere of the state require improvement;

— to continue to develop cross-border cooperation programs for the border areas of Chernivtsi
region, taking into account the socio-geographical peculiarities of social problems in them, in order to
involve the neighboring counties of Romania and the neighboring regions of Moldova to overcome
them, especially within the framework of the functioning of the Upper Prut Euroregion;
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— to create optimal conditions for small and medium-sized businesses in the border areas of
the region, which will improve the living standards of the population and reduce social problems;

— to develop a clear scheme of counteraction to smugglers who are illegally engaged in the
transport of various goods (especially drugs and cigarettes) in violation of the laws of our state;

— to help increase the production of export products in the border regions in order to increase
the turnover of export-import operations with neighboring countries, which will undoubtedly lead to
an improvement in the living standards of the population;

— reduce corruption at customs, which will help to increase not only trade of goods but also
tourism flows;

— to contribute to increasing the integrity of the judiciary at all levels in the state, to
systematically use the regional administrative apparatus.

In general, many other ways of general improvement of the situation in the border areas of the
transboundary regions could be mentioned, but we will dwell in detail on the prevention of social
disadvantages of each type.

The first group of social problems is the problems associated with demographic features and the
geodemographic process in the region. To overcome these social problems, we offer the following ways:

— gradually increase allowance during the birth of a child and for his further upbringing;

— to contribute to overcoming the problem of providing housing for young families;

— to create an appropriate system of social services for the elderly and ensure that it is
accessible regardless of place of residence;

— to solve the problem of migratory outflow of people abroad through the creation of decent
working conditions in the region and improvement of the economic situation of the sphere of work, etc.

Considering the need to change the socio-psychological climate, the priorities of modern
national demographic policies should be:

— purposeful state social policy to improve the demographic situation;

— systematic and continuous sexual education of adolescents on the values of national and
Christian culture in the family, in educational institutions;

— establishing a high social status of the family;

— education of demographic literacy in the population and the formation of ideological and
philosophical principles that are consistent with the goals and priorities of the national demographic policy.

The second group of social problems is the social problems associated with the labor of the
population, namely: low employment, high unemployment rate, heavy workload for one vacancy, etc.
To solve them, we offer the following suggestions:

— to promote the development of small and medium-sized businesses, which will
significantly increase the number of jobs in the labor market;

— to clearly monitor the employment of the population, the vacancy of places and the
availability of those or other personnel;

— to promote the development of farms and households, small-scale trade, which in the
conditions of trans-borderness will lead to the possibility of earning money for living on their own.

To overcome the social problems associated with the welfare of the population we offer:

— to carry out a systematic monitoring between prices for a consumer basket and real wages,
pensions or social allowance;

— considering that more than 75 % of the local budget is spent on social allowance, we
propose the local authorities to approach their payment more closely, since the non-always-working
citizens live poorly, therefore, it is worthwhile to conduct visiting deputies or other commissions that
would study the issues regarding provision of social benefits;

— to take into account the fact that the standard of living of the population depends primarily on
the indicators of GDP and GDP per capita, so increasing the production of various forms of ownership will
increase both indicators, and accordingly, increase the standard of living of the population;

— to attract and encourage foreigners to contribute foreign investment to the region, to reduce
the procedure for their contribution.

To overcome the social problems associated with the health of the population we offer:

— to carry out annual medical check up not only to diagnose a disease for tuberculosis, but
also for the prevention of cancer, donation of blood for AIDS and other diseases;

— to promote public awareness of a healthy lifestyle;

— to introduce strict punishment rules for trade and drug use;
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— health care institutions should have a more responsible attitude to the preventive check up
of the population;

— impose penal sanctions on citizens who have not undergone a medical examination.

To overcome the social problems associated with the calm and security of the population it is required:

— to conduct a more strict supervision in the places of discos, night clubs, etc.

— to conduct systematically conversations with law enforcement officers in schools in order
to reduce child delinquency;

— the Verkhovna Rada of Ukraine must develop and approve new Criminal and
Administrative-Procedural Codes that must definitely be adapted to the current society;

— to carry out a balanced national and confessional policy by local self-government bodies,
especially in our ethno-contact region

In order to reduce the manifestation of social problems, in our opinion, one should also take
into account the religious mentality and activity of the population and its confessional affiliation.
Religion is one of the main factors determining the course of social processes, and therefore it can act
as an effective mechanism for their regulation.

Conclusions. Social problems are the indicators of the level of economic development of the state
or its separate region, which arise as a result of various factors, among which the ethnic composition of the
population and the religious space are noticeable. Religion is not only an element of the spiritual
development of society, but also a psychological factor in the development of a particular society or a part
of it, united by a certain faith, confessional affiliation. It is the religious factor that is one of the key factors
in the process of shaping the outlook of the population and social deviations - crime, the incidence of
sexually transmitted diseases, extra-marital births, early pregnancy and abortions through a non-marital
status, drug and alcohol dependence, etc., which are social problems.
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FKANBLIBIMABIK "KEPJEPAIH IHOJIEUTTEHYI

Cmaxanoea K. b.

Kazaxcman Pecnyénukacwt, Acmana,
JI. H. I'ymunee amvinoazor Eypazus ynmmulK yHusepcumemi, 2 Kypc mMazucmpanmol

Abstract. Desertification problem in Kazakhstan is one of the most important problems of our
republic. The article describes that chaotic cattle grazing can lead to a change in vegetation cover
and, as a result, to soil damage. This phenomenon is called pasture land depression. Depression
development is due to the characteristics of animal species, intensity and duration of pasture use, and
resistance to trampling pasture plants.

Keywords: desertification, pasture lands, pasture land depression, plant degradation, soil
dehumification.

Kipicme. Perciz man karo ecCIMJIIK >KaMBUIFBICHIHBIH aybICYbIHA OHE COHBIH 3apaaOblHaH
TOIBIPAKTApBIH OY3bUTYbIHA OKEJIN COKTHIPAJbl. Byl KYOBUIBICTBHI JKaWBUIBIMIBIK JCTPECCHS eI
aTaigpl. JlenpeccusiHbIH AaMybl JKalbUIATHIH KaHyapiapAblH TYPIIK epeKIIeNikTepine, KalbUIbIMIIBIK
aJNKanTapbl ai agaHyablH KapKbIHABUIBIFEI MEH Y3aKTBIFbIHA, KaHBIIBIMIBIK ©CIMIAIKTEPIH TanTarl
Oacyra Ttezimuimirine OaitmanbicTbl keneni. COHbIMEH KaTap, KbI3bLI Oerere joHE jKaTtaraH Oefe
TanTarn 0acyra epekiie Te3iMai 6omapl. XKalbUIBIMIBIK JETPECcCHsl Keneci Ke3eHIep/Ie aXblPaThlIaIbl.

1-2. Maut aroJpIH TUTI3eTIH acepi xOK Hemece eTe aici3, KeseHi — OacTankbl I1a0bIH/IBIK.
Buik memnrecinmi E)CiM)Z[iKTep TOH, MyHJIa IaOBIHABIK TUIITI OMIK aCTBIK J@KBUIIBI OCIMIIIKTEp Ipi KoHE
JKallaK XKarbIpakThl SPTYPIIi WenTepis OipkaTapbiHa 6aCBIMAIBLIBIK Kopcerineni. byi- Man ka0 MeH
wer waly PeKeTTepi dlICi3 aCep eTKCH IAIFbIHBIK AlKANTap.

3-4. Man xarofibIH cepi aJici3, MaObIHIBIK Ke3eH1. MaJ xKaro jKHe epTe MaObIHIBIK, e mady
Ke31HJIe 9pTYpJIi IIeNTeCiHal eciMIiKTepre 0achIMIBIK KopceTei, THIMCI3 keiaeai. by kemeci acThIK
JAKbUIAP/BIH: WAFbIHIBIK OCTere, aTKoHaK, KbUITAHAKCHI3 apradac, MAIFBIHBIK TYIKIKYHPBIKTBIH
JaMybIHa MYMKIHIK TYFbI3aIbl.

5.Man xaromblH 9cepi KaJbIIThI, KapThbUlail >KaHbUIBIMIBIK Ke3eHi. TyOereitnmi oprypui
IIOINTECIH/II OCIMIIKTEP TOJBIKTAM IEPIIK IIBIFBIN KaJIaJbl, )KalbUIBIMIBIK apaM IIenTep nakaa 6oja
Oacraiifpl. Buik 111a0BIHBIKTEI ACTHIK JaKbUIIAphl TOMEHI] aCThIK JaKbUIIApbIHA YK0J1 Oepei.

6-7. Man karoiplH ocepi KYINTi, >KaWbUIBIMIBIK Ke3¢H. TOMEH J>KaHbUIBIMIBIK aCThIK
TYKbIM/IACTapbI(IIAOBIHIBIK KOHBIpOAac, KbI3BUI OeTere, akKk CyOThl) JKOHE TOCelreH Oypiak
TYKbIM/IacTapbI(ckaTaraH, Oese,) 0achIMIbIK kepcereni. Kem ®pulaplk apaminentep — 6akbak, anMap,
KOIIMI1 KanTabaHap, caprajijakrap Kaysam ece.

8. XKapreutait kaybi3abiK. [aObHABIK 16T cupeliai. buik acThIK JaKbuiIap CHpPEK Ke3aecel,
KOIl JKbUIJBIK apaM IIeNTi eCIMIIKTEp KalbUIBIMIBIK acCThIK JaKbUIIBLIAPILI BIFBICTRIPAABL. bip
KBUIBIK apaM MIeNTep: KYCTap caMayIbIK(KYCKYMBIK), Oip JKbUIABIK KOHBIPOAC, JKYMBIPIIAK, KU1
IIaFBIPTIKEH, TYWETIKeH Iep JKaHbIIbII, KayJarn oceli.

9. Kaybi3apik. 111aObIHIBIK MIONTEP 6TE CHPEreH, 0achiM KOIIILIITHAE KYC CaMalbIK JKOHE
0acka z1a Oip JKbUIIBIK ©CIMIIIKTEp 6CEeIi.

10. AGCOIIOTTIK KaybI3/IbIK. TOMBIPaK KalaHAIITAHBIT TAKbIPJIAHFaH, JKEKEIEreH OCIMIIIKTEp Oce/Ii.

Maut karoJplH 9CepiHeH TOIBIPAKTAPAbIH KAacHUEeTTepl aiTapiblkrail esrepemi. Acblpa Mal
kKaroyaH OoJaThiH MIHJIETTI ceOen-cangap- MajiiaplblH TYSKTapblHBIH ocep €Ty KYIIiHEeH OOJIaThiH
TONBIPAKTBIH TIFbI3AANYBL. Keiibip kaFiailiapia TONBIPAKTBIH THIFBI3/AIIYbI, ACIPECE TONBIPAKTHIH
BUIFBUIIAHYBI JKYPETIH KOKTEMIT Mep3iMIe TOMBIPAK MAaCCACBIHBIH JKBLDKYBIMEH Oipre iKypei.
TysaxTapabiH KbICBIMBIHBIH eﬂeylp YIKeH mamachl 8-12 cM-re JeHiHri TepeHMIKTepre KeTei, oIl
TEepEHJICreH caiiblH ancipeiiai koHe 20 cM TepeHIikTe Oacramkbl mamamMeH Tek kaHa 10-20 %
Kypaitibl. TONBIPaKThIH THIFBI3IATYBI TOMBIPAKTHIH KEYEKTLTINIHIH KIIIpPEiHe, eH aJlbIMEH, apalibIK
arperaTThlK YCaK CaHbUIAyJapIblH TapalyblHa jKOHE Cy-aya PESKHMMIHIH HallapjayblHa OadIaHbICTBI.
TombIpak KYpbUIBIMBI Jja aliTapibIKTail Oy3bUIa b1, OYIT )KaFaaiaa TONbIpaK OeIIeKTepiHiH KeCeKTemyi
apThIll KaHa KoiMal, COHBIMEH KOca arperaTTapiblH CyFa TO3IMAUIIN1 KEHETTEeH TOeMEHJICHII.
AHBIKTaJIFaH MYH/Iall KYOBUTBICTAP TYMHCTLIITT )KOFaphl TOMBIPAaKTap/a a3 Aspexene Oaiftkanampl.

TonwipakTapasiH q)mHKanHK KaCHUETTEPIHIH 3repici XUMHUSIIBIK KacneTTepmH
HamapiaybiMeH Oipre >kypenmi. Acblpa Maj JKalOAbIH HOTHXKECIHIer1 AHaFypITBIM eneyi esrepic —
TOINBIPAKTapAbIH ~ JeryMuHUKanusicel. byn acbklpa Man KaroJblH OJKOXYHeneri OHOJOTHIIBIK
allHaNBIMIIBI  alTapNbIKTall ©3TrepTeTiHIMeH, Xep OeTuUlik (uTOMAaccaHblH eIoyip MeJIepiHiH
KaHyapiapMeH JKETiHyiMeH JOHE COHBIH calJlapblHaH ryMH(bHKaum[ cayiachlHa TycneyiMeH
0aliTaHbICTBI. OpraHHKaan 3aTTapAbIH Oip Oediri KaHyapyIapIbIH HOXKICTepIMEH TYCKEHIMEH, OpHBI
TONBIK KaJlbiHA KEIMEHi JKOHE MasfapiblH HOXICTepl jKaibUIBIMIBIK ayMak OofibiHIIa OipKenKi
Tycneii. JeryMupukanusiHbIH eKiHii ce0eOi- TOMBIPaKTHIH dPO3HSICHI.
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Man epici TOMBIPAKTApIBIH KOPEKTIK SJEMEHTTEPIHE TAaINIIbLIbIFbIHA aJIbIl  KeJIe.
TomnbIpakThlH THIFBI3ATybIHA IIBIM Ja €ICYJI oCepiH TUrizemi. Erep ae oy *akchl TY3UTiI, alKbIH
KOpIHIC Talca, OHJIa OJI TONBIPAKTHIH OY3bUIBICBIH OOrei i opi TOINBIPAKTHIH THIFBI3IBIFEI aca KaTThl
©3repMen /.

JKafbUIBIMIBIK AMTPECCHS TayJbl aydaHAapaa Ja, *Ka3bIKTHIKTA Jla OpPbIH anajbl. TayJibl
aiiMakTap/ipl ayblUl NMIapyallbUIBIFBIHIIA UTEPY ACTHIK OacThIPATHIH JKOHE CYOHMBalbli Oenneysepii
ecernke anMaran/ia, OapibIK OUIKTIK OermmikTepai KaMTHIpI| 1 ].

3eprrey HoTH:Keci. TaOuru >xaiibuTBIMAAp MeH 1a0bIHABIKTap KasakcTan aymarbiHbiH 70 % -naH
acTaMblH HeEJEHE/l JKOHE TaOWFaT 30HAAPBIHBIH OopiHE JEpIiK TapayFaH: COJTYCTIKTErl OpMaHIbI
JajagaH OHTYCTIK IIeJiiepre AeHiH, OHTYCTIKTEr] KOHE OHTYCTIK-IIBIFBIC TayJIapbIHAFbl abIILTIK KOHE
CyOaNbITiK Taylibl ailiMakka JAeiiH ketepiieni. JKaWbLibIMmap MeH MIAOBIHABIKTAD JaMbIFaH Majl
IIaPyallbUIBIFBIHBIH a3bIK KOPBI PETIHJC KBI3MET eTE/i: Majl a3bIFblHA apHAJFaH YKEMILIOINTIH OHIMILIIr
0,2-nen 0,45 t/ra (kaiiputbiMaap) koHe 10 T/ra (maObmHAbIKTap) Kypaiinsl. KalbuibIMaapaarst
Ouonorusuiblk eHiM JkbuUtbiHa 0,5-Ter 16,0-re nediinri, Tayma 30 T/ra AediHri mamMaMeH OarajiaHajbl.
JKaipuibiMapa TOMBIPAKTHIH YKOFapbl TOPU3OHTHIHAAFBI KapalnipikTiH Kypamsl 1,0 % - 1aH apThIK jKoHE
KYM/IBI LI6JIIEP/IC a3bIpaK, Tayibl aliMakrapaa 8-10 %-ra neiiid Oonaipl.

Ennmin sxalbuibIM OKepJCpiHAC ©H KOl TapalifaH JKepjiep KeOiHece peTTeMEreH Mall
JKaNBUIBIMBIHBIH 9CEPIHEH, OCIMIIKTEp MEH OHBIH MEKCHICHTIH JKepJepiHiH e3repicTepi acepiHeH
KYTUIMEreH aHTPOIOISHIIK ©3repiCTepre YIbIpaibl.

1 kecreme cekceyinui aKXKyCaHHBIH TO3Ybl (Ierpallaliisichl) MbICANIbIHAA OCIMIIKTIH
aybICYBIMEH KaTap TOMBIPAKTHIH TY3BIK JKOHE MEXaHUKAJBIK KypaMbl, COHIali-aK KYPBLIBIMBI, TYPJIIK
KypaMbl, ©CIMIIK KaybIMJIACTBIKTAPBIHBIH KOMNTIrT MEH OHIMALIII, OJapJblH TPaHCIHUPALUSICHIHBIH
KapKBIHBUIBIFBI JKOHE JKAHBUIBIMIBIK DKOXKYHE YIIIH KOMIPTEri arblHAapbIHBIH e3repyiH Oaranay
Ke3iHjIe Ha3apFa aJlbIHYbl THIC KOMIPTEri KOC TOTHIFBIHBIH aCCUMUIISIIHSACH KOPCETUITCH.

1 xecre. ContycTik ApaJl MaHBIH/A MTaCKBAJIbl JUTPECCUs KE3IHACTT CEKCEYUIIl aKKyCaHHBIH
TO3YHI (JerpagaIuschl)

FaiibuTema O-6OCM.TOHBIp.aK Tormbipak Ocimuixrep | Ouini Tpancr-panusira Accu
- JKHETiH- JIeri TY37apBIHAA | _. . KETKEH Cy MUJIS-1THST
eciMIiKTep- . JUH MOJIBIEBL, | JIK,

{H AVBICYEL Ty#ipi 0,05 Mmm- Fbl TBIFbI3 MBIHLOK3./ra | ToHH ra IUBIFBIHBI, CO,
JUR 2YRICYD JieH a3, % KaIIBIK, %o 913 MI/T/KYH KI/Ta/%KbLT
Cexceyini 0-30 0,1 850 0,48 6,7 4,6

aKKycaH

AKKyCcaH 20-30 0,1 898 0,31 6,8 3,0
Ddemeponn
TBI-UTCHUIEK- 20-25 0,1 557 0,41 6,8 4.1
AKKYCaHTpI
Stbemepoun 15-20 0,2 460 0,26 7.8 2,5

TBI-AKKYCAHIBI
Ddemepi-
ACKyCan bl - - 561 0,25 8,1 2,0
AloKyCaRbI- 10-15 03 395 0,15 8,8 1,4
ademepii
Stpemepi- 10 0.4 189 0,11 9,1 12
apaMIIenTi
A. I1. CaBunkun, H. I'. Kupuuenko, JI. B. 11labaHoBa sxkoHe T.0. MojtiMerTepi OokbIHIIA [7].

Ocbl perre opra WIAPTTapbIHBIH KOHE TaljaliaHy IIapTTapbIHBIH e3repiciMer Oipre
JKOXKYy#Henepaeri kepi e3repicTepai jae OuTymiH MaHbI3BI 30p. Kaszakcranma OypbIH JKypri3uires
KOIDKBUIIBIK T'€O00TaHMKAIBIK 3ePTTCYJICP HOTHXKECIHIC IIOJICri PaHTUIIK JKaWbUIBIMAAPIbl KahTa
KaJIlIbIHA KEJITIPY VIIIH €Ki-YII BUIFal bUI, all )KalblIbIM JKOK Ke37le OyTajbl KaybIMIACTBIKTAPIbI
TaOMFHM KaJIIbIHA KENTIPY YIIH OipHEIIe OH KbULABIK KaKET eKeHMIrl aHbIKTanAbl. Caslpl e
XKargalblHAa CYp JKycaH[bl JKalbUIBIMIAp YVIIiH, Oy3bUIFaH dQeMepii-apaMIIen TONTapbIHIaFbl
OCIMIIKTEp/IiH, 111aj1a OyTagapAblH KallbiHa Kenyl 8-12 sKpUiiaH KeliH raHa OaiiKaibl.

OtkeH rachipibiH 90-xbLIIaphIHBIH OackiHaa Kasakcranmarsl xabbuibiMaap cadbl 182 070 MbIH
ra. Kypajpl, oHbIH 5 800 MbIH ra skakcapThuFaH 00Nl byit keseHe ipi Kapa Mait 0achl eH Kol MeJliepre
KETTI JKoHE KO caHbl mapthl Typae 80 986 Meruiel Kypasabl. bip man OackiHa opra ecemrieH 2,2 Ta
JKAMbUTBIM KeNJi, Oy alMaKThIH Kell OeiriHiae opTaliafaH KapKbIHAbKFA JCHIH oNnapipl MahjaiaHy
JOpeKeciH aHbIKTa bl COHBIH 1LIIH/E KaWbLIBIMIAP/Ibl KAPKBIH/IbI Al IaaHy KoHEe COHKECIHIIIE TO3FaH
xepiepiH ayaansl 23 Y%-1p1 Kypaasl. ByHsl 3 KecteneH aHbIK Kepyre 0omnapl [2].
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2 kecre. KasakcraH jkepiepiHiH IIOJICHY JOPEKECI kKOHE OCIMIIK JKaMBUIFBICHIHBIH TO3Y
©JIIIIEM IIAPTTAPBI

Omuem Kepain wemnneny nopexeci
HIapTTap
YKOK, OOIMaMibl ouci3 Oprama KYIITI Ote kymri
1. ©c¢cim 9J1ci3- ¥Y3ak- Kpicka Mep3imi ITHOHED ApaMILOL
UK KaMBUIFBICH |  KIIMMaKCTBIK ©3reprex TYBIH/IBI TYBIH/IBI TOHTaII))LI pHeMece
HLIHﬁX;IaFI[a KayBIMIACTBIK, Kay;);\;z[ac Kay’ll“)%f[ac Kay;);\;z[ac OCIMITIKTIH JKOKTBIFbI
2. OHiM
I“gj%f’;;ﬁf‘ 1,00 >0,80 | 0,50-0,80 0,10-0,50 <0,10
yecTe
3.IIpoexuus
TIBIK,
JKaMBUIFBIL, %0
opM(zg;[dI?IHE[ana 100 80 60 40 <20
Tlana 60-80 50-70 35-50 25-30 <10
o 30-40 25-30 15-25 10-15 <5
Ilarbi 100 80-60 60 40 <20
4.OciMaikTep 0,30 >xoHE o1aH Ko,
AiH NaCTaHYbl, <0,05 0,05 0,10-0,15 0,15-0,30 KypaiiJihl kenneprie
OipJIiK yiecTe ’ ’ ’ ’ ’ ’ 1,00 neiiin
5. 2KaipUIBIM OB
K JKYKTEME, 0,70 <0,70 0,75-1,00 1,00-1,50 >1,50
OipJIiK yiecTe
KP ¥ATTBIK aTs1achiHBIH ManiMeTTepi Ootipiama. 2006. T.3 [6]

3 xecte. Kazakcranmaret 1990-2010 >xpiimapmarbl Madl caHbl MEH  KAWBUTBIMIIBIK
KYKTEMECIHIH e3repyi

Kepcerkimrep 1990x. 2000x. 2010x.
MaJt caHBI, 9IETTeTi MBIH 6ac KOH 82 986 34 371 532231
Kon1aHbLIATEIH KaHbUILIMAAPIbIH ayaHbl, MEIH I3 182 070 52 304 60 415
KonnaHputaTeia JKaNbUIBIM AP AbIH ayJaublHa 0.455 0.656 0.884

eCENTENreH MaJl JKYKTEMEC, ofeTTeri MbIH 0ac Koii/ra’

"KP cratucTHKa ATEHTTINiHIH MOJIMETTepi OOHBIHIIA

1993 sxbuimaH keiiH Kaszakcranmarbl >KaWbUIBIMIBIK OJKepiepAl Oackapy pexumi mai
IapyallbUIBIFBIHBIH ~ OY3bUTYbIMEH, JKepli OacKapyJarbl TyOereisai e3repicTepMeH JKOHE aybil
TYpFBIHIAPbl MEH INaFbIH IlIapya KOXKaJBIKTApbIHBIH IIapyallbUIBIKTAPbIHAA HEri3ri  MallblH
IIOFBIPJIaHYbIMEH aiiTapibikrail e3repai. 2000 xbpuira Kapal >kalbLIBIMIAPIAFbl HKaWbUIBIMIBIK Majl
0achIHBIH CaHBI 2,5 ecere azaifran, an >kaibuibiMaap canbl 7200 MBIH Te€KTapFa apThIl, ©CIMIIKTEp
IIAPTTHI-GKENT1 Ke3eHre OIpTIHICN KallblHA KEITIPLTIN, €ric ajkKanTapbl €riCTIK ajlKanTapbIHBIH
eceOiHeH JKadbUIBIMIapra nehin ecti [5]. TaOuru kaiibuisiMAapabsiH mamMamen 70 % aynaHbl KoHE
maObIHABIKTEIH 50 % aymaHbsl OlpyakpiTTa MalgajiaHyJaH MIBIFAPbUILIT, MEMJICKETTIK KOp JKEpiHe
eHriziuiai. Ochuiaiiina, Man OachIHBIH a3aloblHa KapaMacTaH KOJNJIAHBICTA KaJFaH Majl >KaHbLIbIMIaphl
ayJaHbIHA apHAJFaH JKYKTEME IllaMaMeH 2 ecere ocTi, OyJI COHFbI OHJKBUIJBIKTA OCBI KEpJICPAiH
HalapiaybslHbiH ce0e0i 6omabl [3]. CoHbIMEH Katap KOJIlaHbLIMaFaH )KaﬁBIHbIMZ[BIK JKepIepIiH
(Kopfa eHr131nreH) YJIKEH ayJaHbIHIA OYJl KE3eHIE OCIMJIK »KaMbUIFBICBIHBIH IllliHApPa KajlblHA
KENTIPLIyl MPOSKUHUSIIBIK JKaMbUIFHI, 6I/IOE)H1MZ[ep JKOHE JKEMIIION KOpJIapbIHBIH KOOCIMEH OOJIIbI.
Onryctik bBankair MaHBIHBIH 16N JKaHbUIBIMIAPBIHIA aMEPHKAJIBIK FaJbIMAapMEH OipJecim
xyprizinren 3eprreyiaep 2001-2008 oK. TOMBIPAKTHIH aiMaKTIK 6CIMIIK KaMBUIFBICHIMEH JKaObLIYbI
xbutbiHa 0,5 % -Fa ecyl - KaMBUIFBIHBIH CEKCEYLT TomTapbl YIniH XbuibiHa 0,2 % >KOHE MIaFbIH-
TOFaiIbl ©CIMIIKTEp YIIiH >kbuTbiHA 0,25 % TeMeHAeyiMeH KaTap eKeHIIrH naneaeai [4].

4 xecrene 1990-2015 oK. JKepli SKCTEHCUBTI NaiiajgaHy IIapTTapblHIA >KAHBLIBIMIIBIK
9KOXKYHEH1 Kypaylibiap peTiHjAe TOIMbIpaK IeH OCIMIIK JKOWBIIYBl >KANIBUIAHBIT KOPCETUITeH.
Koadduimentrepain aOCOMIOTTI MIaMaiapbl €H alABIMEGH MaJIJbIH ©CIMIIK KaMBUIFBICHI MeEH
TOIBIPaKKa JKYKTEMeci aHBIKTAIATBIH Oackapy pexumimeH perreneri. KemipTek KOpBIHBIH ©3repici
KO3 UIMEHTIHIH 0a3ajblK MIamMaiapbl OMoMaccaaa eCIMIIKTIH KallblHa Kellyl HeMece >KOHbLITybIHA
OaliaHbICTBl colikeciHmie, Taburu xkaipuibiMaap ymia 0,60 men 1,00 jkoHe KallbUTBIMIAPIBI
TyOereii skakcapty yura 1,00 mer 1,20 TeH koWbuiasl. TombIpaK KeMIpTEri KOPBIHBIH ©3repici
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K03 (PUIIMEHTIHIH COHFBI IaMajapblHa TOIBIPAKTHIH KalIbIHA Kelyi HeMece IKOHBbUTYbIHA
OaliiaHbICTBI colikec TabuFH kahbuibiMaap yurid 0,70 xxone 1,00 caHgapbIMeH JKoHE KalbUTBIMIAP B
tyOereiini xxakcaprty yuin — 1,00 xone 1,14 cannapbiMeH MIeKTey KOMBUIFaH.

AybUTIIApyambUIbIK  JaKbUIIAPBIHBIH KaWbUTBIMAApD CaHAThIHA JICHIH aJbIHATBIH eriCTiK
ayKanTap yiIiH OnoMaccaaarbl KOMIPTEKTI KOpIapAblH e3repy KOdQQHUIIMEHTIHIH MIeTKI MOHIEpPi ThIH
ecipy KesiHae ecCIMIIKTepHiH e3repyiHe coiikec kKaOburmauabl; 0,00 - eciMaiK KaMbUIFBICBIHBIH
Oonmmaysl skoHe 0,85 — meMyTalusHBIH IMApTTHl COHFBI Ke3eHi [5]. BYpBIHFBI ericTik xepiep YIIiH
TOIBIPAKTHIK KOMIPTEK KOPBIHBIH ©3repic Kod(QQUIMEHTIHIH €H a3 IIamachl eTiCTiK Kepiepii
XKalbUTbIMIapFa WIbIFapy Mep3iMmiHe OaimanbicTel. 0,75-0,68-re, en kebi — 0,93-ke TeH nen
KaObUIIaHFad. ETicTiK >kepiepi YIIiH TONMBIPAKTHIK KOMIPTEKTIH arbiMiarbl Kopbl coiikec 0-0,30 m
TOMBIPAKTHIH OCTKI KabaThlHAa KOMIPTEKTIH 71,5 T/ra TeH KOPIBIH «YJTiIDy IIaMachlH KOJIaHyMEH
OarasaHmbl.

4 xecre. 1990-2015 oK. >kepial SKCTCHCHBTI TNaijajgaHy IIApTTapbIHIA JKAHBIIBIMIBIK
SKOXKYHeIep YIIIH KallllblHA KENTIPUITeH ©OCIMIIKTep MEH TOMBIPAKTBIH Jerpaaanus/aeMyTaius
ko3 unmentrepi

Kepnin weneiirre | OciMaikTepain Karmanbl/ | Dkoxkyie Keugap

HYIHIH JeHTreii Kepi KONIaHy pekKuMi aneMerTTepi | 1990 {1995 [2000 {2005 [2010 {2015

Jlerpanamus >koK KiumakcThIK KaybIMIacTHIKTAP, | OciMIiK 1,00 |1,00 |1,00 |1,00 |1,00 |1,00
/KONOAHBLIMATIObL Tormsipak 1,00 (1,00 [1,00 |1,00 |{1,00 |1,00

Ayoan* % (4,1 |41 |41 (41 |41 |41

MaHpI3CBI3  KOHE | OJICi3 ©3repTUITeH | OciMIiK 0,98 (0,98 [0,98 [0,98 [0,98 |0,98

aInci3 KaybIMIaCTHIKTap Tombipak 1,00 |{1,00 |1,00 |1,00 |1,00 |1,00
/KONOAHBLIMATIObL Ayoan™* % 41,5 |41,5 41 .5 41 .5 41 .5 41 .5
¥3aKk-TybIHIOBl  KaybIMIACTHIK, | OCIMIIK 0,80 (0,87 0,92 0,96 0,98 0,98
/KONOAHBLIMATIObL Tormsipak 0,95 (0,96 [0,99 |1,00 |1,00 |1,00

Basy Ayoan*, % 10,0 |17,6 |22,5 |21,4 |18,1 [15,9
/KONO0aHbIIAObL Ocimaik 0,80 (0,80 [0,80 |0,80 |0,80 |0,80

Tomnsipak 0,95 (0,95 (0,95 (0,95 |0,95 10,95
Ayoan* % [31,6 [14,0 [9,1 [10,2 [13,5 [15,7
Kpickamep3imai TybIHIBI JKoHE | OCIMIIIK 0,60 {0,60 [0,60 |0,60 |0,60 |0,60
apamien KaybIMJIACTHIKTAp, | TombIpak 0,70 10,70 0,70 0,70 0,70 |0,70

/KONO0AHBLIAObL Ayoan™* % 19,5 19,5 19,5 19,5 19,5 [19,5
JIOMUHAHTTaPIbI TyOereiini | Ocimaik 1,20 |1,15 |1,07 |1,02 |1,00 |1,00
KETULIIPY xepiepine | Tombipak 1,14 (1,14 [1,10 |1,06 |1,03 |1,00
AYBICTBIPY /KOJOAHBLIAObL Ayoan* % 13,2 13,2 3,2 |32 3,2 |32
eric anKaObIHAH opTypi | OcimMaik - 0,17 (0,34 0,51 |0,68 |0,85
MamnpI3 151 JKOHE | )KBUTIAPBl  ANBIHFAH OYPBIHFBI - - 0,17 10,34 (0,51 (0,68
KYIITI ETICTIK  JKepiiepe  KaJIblHA - - - 0,17 10,34 |0,51
KEJTiIpIIreH /K010aHbLIA0bL Tormsipak - 0,75 (0,80 0,84 0,88 |0,93

- - 0,71 (0,76 (0,82 |0,87
- - - 0,68 (0,74 (0,80
Ayoan**, % 11,0 {77,0 {100 {92,0 {92,0
0

*182 070 MBIH Ta TeH TaOUFH XKaWbUTBIMHBIH ay/laHbIHBIH yaeci (1990 xbun).
*#7200 MBIH ra TeH eric aiHaJbIMbIHAH JKalblIbIMFa JISHiH erIeTiH ericTiK jkepiaep iy yieci (2005 »xpun).

[eneiiTTeHy ayMarbl JKOHE J>KaHbUIBIMIBIK SKOKYHE Aerpagalusachl Typaybl OacTarKsl
nepekrep [2]-ma xapusianraH eciMIIK jaerpaaanusicbl KapracblHaH allblHFaH. OPTYpJi maijganany
pexHMI 0ap sKalbUIBIM ayaaHbl Typaibl aknapat KP cratuctuka Arentriri xkone KP ©JIM-HiH TaOuFu
pecypcrapbl 0ackapy KomuTeTiMeH YChIHBUIFaH.

KopbIThIHABL. AyBUIIIAPYAIIBUIBIFBIHAA MaJ IIAPYalIbUTBIFBl HETI3ri OarbITTapiblH  Oipi
0OJIBIT Ta61)mam)1 Mai 1apyanibUIbIFbl- KBICKBI JKOHE JKa3Fbl Masl KaWbUIBIMIAPBIHIA HKaWbLIBIM
Ke3eH;[ep1 Oap orapiyibl TYp OoJjbIn TaObuTa bl COHBIMEH 61pre erin APy aIbLIBIFbI MYMKIH eMec
AJBIIUTIK JKOHE cy6anbn1n11< aObIHIBIKTAp JKa3Fbl MaJjl JKalbUIbIMIAp PETIHIE KONIaHbLIaAbl Tay
ayJIaHaapAblH KeIIIUIriHae OWiKk TaysbUIbIK, acipece, (KalbUIbIM Maj OarbIThIHAAa 0achbIM OOJajbl.
CoHIBIKTaH >KaHBLIBIM JKYKTEMECIHIE Tay 3KOKYHeIepiHiH >KarqaiiblH OaKbuIay JKOHE OJiap.IbIH
TOMBIPAK JKaMBUIFBICBIHIA 0OJaThIH OPHBIKTBUIBIFBIH OacTayiibl (haKTOp- TayJIbl JKaFaaiarbl TAOUFH
OPTBIHBIH KYHiH OaKbUIAYIbIH MIHJCTTI JIEMEHTI..[ 8]

[IsiM TOMBIpaKTa OaphiH JKOHE KAMBLUTBIM YKaFIaibIH MOP(OIOrHsIIBIK Oeriiepre Kapar aHbIKTay
OHaii, CoJ Ce0eNTI MYHBI MOJI JKalbUTBIMHBIH TOIBIPAK, >KaMbLIFBICHIHBIH XKafiaiibiHa Oara Oepyre Kolaany
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piHFaiibl. Opransik KaBkasapiH HuyackiHan MO sKaibUTBIMIAPBIHBIH TOMBIPAK )KAMBUTFBICHI YIITIH Keeci
KaparaibIM IapTTap YChIHBUIFaH, TOIBIPAK JUTPECCHs Ke3eH1 OOMBIHINA TONTAIFaH.

1) MIBIMHBIH KalIBIITEL GOMYBI, MCXaHHKAIBIK 3aKbIMAITY AP IbIH XKOHE OPOSHSHBIH XKOKTBIFbI.

2) UIBIMHBIH MEXaHHUKAJBIK 3aKbIMJIAHYbI, KAPAIIPIKTiH METKI OPBIHAAPHI TaKbIPJIAHFAH.

3) AmanmapaeiH Oenrimi Oip OeJiriHIH IIBIM KaJJABIKTaphl alifbl, MIBIMHAH aNbIPbLIFaH
TOIBIPAKTHIH 06T DPO3HSFa YIIBIPAKIBI.

Byn TombipakrapabiH MOp(OJOrHsUIBIK KacHeTTepl 0acka Jia TOMBIPaKTapblH KaCHETTEPiH
Ty3eli, OIpiHINJeH VIIHIN TOmKa JAeHIH TpaHyJOMETpIIK Kypambl >KEHUIICH[I, TOMBIPAKTHIH
TBHIFBI3JIBIFBI ©3repe/li, Kapalripik Kypambl 12-neH 4 % apibIFblHa JIHiH a3asiibl.

TonbIpakThiH (pH3UKATIBIK 6¥3I)UII)ICK3 YIIBIPAYBI ONAp/bIH KACHETTEPIHIH KeIIeHi o3repyi
OoibIHIIA aHBIKTAaNaIbl. Taynsl Mall >KalbUIBIMAAPHI YIIIH KOCHIMINA, OHAail OaKbLIaHATHIH
MOP(OIOTHSIIBIK OeNTriiep- «COKMAKTBIK» JIE asH XKOIIapAbIH OONybl )KOHE TOPIAPABIH THIFBI3/IBIFBL.
Kacanxananblk asH »xonjgap OeTKi arbIHHBIH KAJIBIITACYBIHA JKOHE CY JPO3HSACHIHBIH JlaMybIHA
MYMKIHJIK TyFbI3aJbl. Bynan Gacka onap TONbIpak >KaMbUIFBICBIHBIH €9yip OeJIiriH ajaMaraHia, Maj
KaWbUTBIMBI JKaFJalbIHBIH JTUATHOCTUKANBIK OCNTiliepi peTiHae KalbUILIMHBIH KaJIbl ayJAaHbIHIaFbl
astH KoJIap TopJap ayAaHAapbIHBIH Oip O6iriH Koijaany bl YChiHAAbL [9]

XKanmel menedTTEHyMEH Kypecy epTe YakbITTaH Keje JKaTKaH ic-lapa, OFaH TaOWFH-
KIMMATTBIK JKarmaiiel ykcac, Mpan, [lokictan, Apa0 enmepi, AyraHcraH, YHIICTaH, TypKMeHUs,
O30ckcTaH JkoHe T.0 emmepae okyprizimim  kememi. Ce0Oebi Oy MemiieKerTepae  Mal
apyaIlbUIBIFBIMCH, OHBIH IIIIHAC CyapMalbl CTIHIIUIIKICH LIYFbUILAHY XalbIKThIH HErisri TadsbicC,
KYHKepic Ke3i exeHairi Genrizi. COHBIKTAH, WONICHY YACPICIMEH KYPECY JKOHE OHBIH alllblH aly
JKYMBICTapbl OYJI €epAC AYPHIC KOJFA KOMBUIFAHBIMCH JIC MOCEIIE 03 LICIIIMIH TOJBIK TallKaH XOK.
KaszakcranmeHn kepuiiiec opHanackan Kpitait, ©30ekcTan, TypkMeHUsAAa KbUT OTKSH CaiiblH, IIOJIICHY
yZAepici ynem, ImeJji ajKanTapAblH ayJaHbl JKbUI OTKEeH caiiblH yiraiibin kenmenmi. COHIBIKTaH
HIeJIJIeHyMeH KypecyliH TpaHCYITTHIK K00achl KaKeT-akK. TaOuFu dKOKYHeKyHenepliH KeHIiCTIKTe
mekapackl OonmMaiinel. CoHpbikTaH, KazakCTaHHBIH OHTYCTITiHAE OpHamackaH ©O30eKcTaH KoHe
TypKMEHHUSIMEH aTaIMBbIII MOCENIeH] Ienyre OaiaHbICThI OPTAK kK00a KYPHII OHBI ICKE aChIPY KajKer.
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CYTOGENETIC ACTIVITY OF POLLUTANTS BY HEAVY
METAL CAUSED BY EMISSIONS OF INDUSTRIAL
ENTERPRISES
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Ukraine, Uman, Uman state pedagogical Pavlo Tychyna university

Abstract. A cytogenetic analysis of meristem cells of T. aestivum L. of primary rootlets,
affected by soil heavy metal (HM) contamination in the industrial zones of instrument engineering
companies in Poltava city, a garbage processing company in Khrakiv city, a machine-building
company in Mariupol city, a construction material company in Poltava city, an instrument- and
machine building company in Luhansk city, a water supply company in Lubny city and the territory
near B. Khmelnytskyi Street in Kostiantynivka, was made. The frequency of aberrant cells of sprout
root meristem of cultivar Al’batros odes’kyi was 1.37-2.30 % and that of cultivar Zymoiarka — 1.22-
1.84 %, which exceeded the indicators of a background level by 1.9-3 and 1.6-2,5 times,
correspondingly (Svatky village, Poltava region). Soil contamination with HM in the industrial zones
and the areas affected by industrial releases resulted in a wide spectrum of cytogenetic disorders:
fragmentation, advance and lagging chromosomes, formation of chromosome and chromatid bridges,
ring chromosomes, micronuclei. A significant increase of the cells with advance and lagging
chromosomes was seen under the effect of HM soil contamination of the industrial zones of machine-
building companies in Mariupol city, instrument engineering companies in Poltava city, a water
supply company in Lubny city and the territory near B. Khmel nytskyi Street in Kostiantynivka, Cd, Pb
i Zn predominating among them. The induction with high frequency of aneuploid cells shows active
interaction of HM with the threads of spindle division which allows using the violation fact of
chromosome segregation as an indicator of HM contamination of the environment. As a result of
wheat seed sprouting in the soil with the highest HM content (garbage processing companies in
Khrakiv city, machine-building companies in Mariupol city, instrument engineering companies in
Poltava city, a water supply company in Lubny city and the territory near B. Khmelnytskyi Street in
Kostiantynivka), besides mentioned-above chromosome aberrations and mitosis pathology in meristem
cells, the following complicated cytogenetic disorders occurred: single/pair fragments and bridge;
pair fragments and lagging chromosomes; pair fragments, bridge and ring chromosome; pair
fragments, chromosome bridge and micronucleus.

Keywords: T. aestivum L., cytogenetic activity, heavy metals, cytogenetic disorders,
chromosome aberrations.

Introduction. One of the most dangerous pollutants of the environment of urbanized and
techno-genic territories in the world is heavy metals (HM), which are second only to radionuclides and
pesticides as to their toxicity [6, 13, 16]. HM soil contamination is associated with the availability of
different sources of industrial pollutant emissions: industrial facilities of mining-metallurgical,
chemical, fuel-power complexes, machine-building companies, a ramified transport system, etc. High
HM concentrations have been found within the urbanized territories of almost the whole central and
south-east Ukraine, where 1.5 thousand industrial and mining companies are concentrated.

Low concentrations of some HM in the soils are an important condition for natural vital
functions of the organisms. However, as soon as their level exceeds physiologically admissible
meanings, they become toxic for cells. The reason for it is the ability of HM to intensively join
functional enzyme areas, to change conformation of protein molecules, nucleic acids, to break cell
membrane integrity, to split important metabolites [3]. But the mentioned pollutants have both a
distinct general toxic effect on living organisms [6, 11] and a mutagenic one, which is confirmed by a
suppressed mitotic division, the increase of chromosome aberration frequency, a disorder of
chromosome segregation, development defects of organisms, the increase of cancer incidence [12, 18].

According to WHO (World Health Organization), at present acute poisoning with metals
occurs very rarely, which is why the issue of mutagenic effect of relatively low doses of their
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compounds and distant-in-time consequences of such effects on the organisms becomes very urgent.

Considering the fact that mutagenicity is seen at much lower concentrations than toxicity, and

population-genetic consequences of its effect are a great threat, it is expedient to monitor gene-toxicity

of metals, which are accumulated in the zones of ecological stress [6]. Most of the researches

concentrate only on studying ecological indicators of the contaminated territories, correlative links

between doses of individual HM compounds and their mutagenic effect [1, 14, 18] and genetic
consequences, caused by their complex effect, are not taken into account.

Studying metal-induced mutagenesis, cytogenetic test-systems of the plants are believed to be
the most informative ones; they are fast, simple, reliable and cheap, and the similarity between plants
and mammals as to morphology and chromosome sensitivity makes it possible to estimate the risks of
potential mutagenic effect and even the degree of carcinogenicity [6, 15]. An apical part of plant roots
is the first to contact soil toxicants. It contains enzymes (oxidases with mixed functions) which
activate promutagens turning them into mutagens [6]. So the use of cytogenetic analysis of meristem
cells of sprout primary rootlets is a reliable and sensitive method to study mutagenic activity of the
soil, contaminated with HM, which resulted from industrial discharges.

Materials and Methods. To study mutagenic activity of the HM contaminated soil resulted
from industrial discharges, a cytogenetic analysis of meristem cells of sprout primary rootlets of soft
winter wheat (7. aestivum L.) — cultivars Al’batros odes’kyi and Zymoiarka — whose seeds were sprouted
in soil samples taken from the industrial zones and adjacent territories of the businesses with intensive
releases of contaminating substances into the atmosphere: SC «Poltavachimmash» in Poltava city, PPC
«Specialized company for thermal processing of firm
household garbage» (PPC «SCTPFHG») in Kharkiv
city, PrSC «Avtoradiator» in Mariupol city, CC
«Poltava concrete product planty (CC «PCPP») in
Poltava city, SJIC «Luhansk accumulator producing
company» in Luhansk city, UC «Lubny water supply
station» in Lubny city and the territory near B.
Khmelnytskyi Street in Kostiantynivka (fig. 1). The
analysis to determine heavy metal content in soil
samples was made in the department of agro-ecology
and analytical research at NSC «Institute of Arable
Farming of Ukraine’s NAAS» using the methods which
correspond to the legislative enactments of Ukraine. The
concentration of cadmium, copper, nickel, lead and zinc
labile forms in the soils of industrial business zones and
adjacent areas was: SC «Poltavachimmash» — 1.7, 2.1,
0.4, 12.8, 40.9 CPC (critical permissible concentration);
PPC «SCTPFHG» — 13.0, 2.1, 0.4, 2.2, 1.3 CPC; PrSC
«Avtoradiator» — 4.3, 1.5, 0.7, 28.7, 8.1 CPC; CC
«PCPP» — 3.3, 2.1, 0.5, 6.4, 25.3 CPC; SJC «Luhansk
accumulator producing company» — 13.0, 5.8, 4.4, 5.5,

@ Simferopol

5.6 CPC; UC «Lubny water supply station» — 9.8, 1.2, 0 40 80 km
0.6, 1.9, 1.3 CPC; near B. Khmel’nytskyi Street in —
Kostiantynivka — 10.5, 0.6, 0.4, 17.0, 20.2 CPC. Taking Fig. 1. Places of study of cytogenetic
into account the fact that Poltava region belongs to activity of pollution by heavy metals: 1 —
nominally clean regions of Ukraine, as its soils did not ~ UC «Lubny water supply station» in Lubny
undergo significant radionuclide pollution as a result of city (49°59' N 32°59'E), 2 - SC

the accident at Chornobyl TPS, and they do not contain  «Poltavachimmashy in Poltava city (49°35'
remains of chlorine-organic and phosphorus-organic N 34°28'E), 3 — CC «PCPP» in Poltava
pesticides, and HM content is several times lower than city (49°35' N 34°29'E), 4 — PPC
CPC [19], soil samples from Svatky village, Hadiach «SCTPFHGY in Kharkiv city (49°53' N
district, Poltava region, were taken as the control. Soil  36°/6'E), 5 — near B. Khmel 'nytskyi Street
sampling was done using standard methods — from the in Kostiantynivka (48°30' N 37°42'E), 6 —
upper 5-cm horizon which has the highest accumulating SJC «Luhansk accumulator producing
ability, performs the function of mechanical (for firm  company» in Luhansk city (48°31' N 3921’
industrial particles) and biochemical sorption and E), 7— PrSC «Avtoradiatory in Mariupol
chemo-sorption barriers. city (47°05' N 37°33' E)

Seeds — 50 pieces per variant of the trial — were
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sprouted at 24-26 °C in Petri dishes in soil samples taken from the studied plots and moistened with
distilled water. Primary rootlets - 0.8-1.0 cm long - were fixed for 4 hours in Clark holder which consisted
of 96 % of ethanol solution and icy acetic acid in correlation 3:1. Chemical maceration of rootlets was done
during Iminute in 1n solution of hydrochloric acid. After maceration rootlets were placed into aceto-orcein
solution for 24 hours at temperature 23-25 °C to analyze chromosome aberrations and mitosis disorders.

Temporarily crushed cytological preparations were made for a microscopic analysis using
conventional methods. Microscopic studying of rootlet meristem zone was carried out with the use of
«JENAVAL» (Carl Zeiss Jena) microscope at magnification 600x. Micro-photographing was done with
help of extension Olympus SP-500 UZ integrated into a microscope at magnification 900x and software
Quick PHOTO MICRO 2.3 for Windows (Olympus). When determining the frequency of chromosome
aberrations and mitosis disorders, the cells, which were in anaphase and telophase, were taken into
consideration. A sample for each variant was at least 1000 cells which were studied in 20 and more primary
rootlets. The frequency of aberrant cells was taken as the percentage of cells in anaphase and early
telophase which contained chromosome disorders. Statistic processing of experimental data was carried out
by conventional methods, reliability of the difference was estimated with Student t-criterion. Zero
hypothesis was rejected at P<0.05. Editor MS Excel 2003 and software package Statistica 6.0 were used to
make all calculations. Percentage shares of chromosome aberrations and their errors were given in Tables.

Results and Discussions. Higher HM concentrations in the soil of the studied territories caused the
increase of cytogenetic disorder level in root meristem cells of winter wheat. The frequency of aberrant
cells in primary sprout rootlets was 1.37-2.30 % for cultivar Al’batros odes’kyi and 1.22-1.84 % for
cultivar Zymoiarka, which exceeded the indicators of a background level by 1.9-3 and 1.6-2.5 times,
respectively (table 1). Regardless of a cultivar genotype, HM in the soil of the industrial zones of PrSC
«Avtoradiator», SC «Poltavachimmashy», SJC «Luhansk accumulator producing company», UC «Lubny
water supply station» showed a high level of cytogenetic activity, which probably exceeded control
indicators statistically. Predominant pollutants of the mentioned territories were Cd and Pb, which
according to the classification are extremely cyto- and genotoxic metals, and also Zn; the latter is
characterized as relatively non-toxic. Considering the need of Zn as a microelement for plant metabolism,
cytogenetic consequences of its effect can be seen only when its concentrations are much higher than a
vitally required level [18, 23]. Sprouting of winter wheat seeds in soil samples with the highest Zn content
(industrial zone of SC «Poltavachimmashy) resulted in the induction of chromosome aberrations with
frequency 1.56 % for cultivar Al’batros odes’kyi and 1.71 % for cultivar Zymoiarka in meristem cells of
primary rootlets, which exceeded the control level by 2 and 2.3 times, respectively (fig. 2).

Higher genotoxicity is typical for Pb and Cd than for Cn [14, 18]. When in plant tissue, Pb results
in chromosome aberrations and can hinder a cell cycle in G,-period of an inter-phase, which requires
additional time for the reparation of heavy DNA disorders or the activation of apoptosis. It can substitute
Ca and Zn in the enzymes which are involved in DNA reparation, and it can become more genotoxic when
it is combined with other risky agents for DNA [9]. Cd genotoxicity is connected with its direct effect on
the structure and functions of DNA. Most likely chromosome anomalies occur as a result of the interaction
between Cd and non-histoned chromatin proteins, which control chromosome organization. It can induce
active oxygen forms, suppress DNA synthesis, break transcription control or, as well as Pb, hinder cells in
Gy-phase of a cell cycle [3].

The level of cytogenetic disorders, induced at the highest Pb soil contamination in the industrial
zone of PrSC «Avtoradiator» in combination with Cd and Zn ions was 2.33 % for sprout meristem cells of
cultivar Al’batros odes’kyi and 1.84 % for cultivar Zymoiarka, and it exceeded background indicators by
2.4-2.9 times. The increase of the number of cells with chromosome reconstructions by 2.5-3 times,
recorded at the most intensive Cd soil contamination of the industrial zone of SJIC «Luhansk accumulator
producing company», can be additionally caused by high content of Pb, Zn ions and Cui Ni which are
extremely toxic in large concentrations [15]. Microelement Cu is in phytohormones, plant enzymes, some
structural cell proteins, and it is characterized by enhanced biogenic activity. Equally with Ni, whose soil
content exceeded CPC by 4.4 times, Cu caused oxidative stress through the formation of reactive oxygen
forms which damaged main polymers in a cell — lipids, proteins and nucleic acids [21]. It is assumed that
the mechanism of its genotoxic effect, as well as that of Pb, is connected with the process of slowing down
DNA reparation, however mutagenic efficiency of Cu effect even in small concentrations is much higher.
The increase of Cu content in the soils can break a barrier potential of a root system and favor cumulation
of other toxins in tissues, and as a result, it can be a conductor and an inductor of pre-mutation processes in
plant tissues [10].
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Table 1. Frequency and spectrum of chromosome aberrations in meristem cells of primary
rootlets of winter wheat under the effect of HM soil contamination resulted from industrial discharges
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* — difference as to the control is statistically true at P<0,05.
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Fig. 2. Frequency of cytogenetic disorders in meristem cells of primary rootlets of winter wheat under
the effect of heavy metal soil contamination resulted from industrial discharges: 1 — Svatky village,
Poltava rgn. control), 2 — PPC «SCTPFHG», 3 — CC «PCPPy», 4 — PrSC «Avtoradiatory, 5 — B.
Khmel 'nytskyi Str., Kostiantynivka, 6 — SC «Poltavachimmashy, 7 — SJC «Luhansk accumulator
producing companyy, 8 — UC «Lubny water supply station»

According to their toxicity HM are placed as follows: Cu>Ni>Cd>Zn>Pb>Hg>Fe>Mo>Mn [2, 5].
However this rank can be changed because of different sedimentation rates of the elements by the soil and
their transfer into inaccessible state for plants, cultivation conditions and physiological-genetic peculiarities
of the plants themselves. The level of cytogenetic activity of a complex effect of toxic metals in the soil of
the territories of some facilities under investigation depended on wheat genotype and potential influence of
urbogenic undifferentiated factors, specific for each territory. In particular, under the effect of HM
contamination of the zone of PPC «SCTPFHG», statistically possible increase of aberration frequency was
found only in the cells of sprout root meristem of cultivar Al’batros odes’kyi (2.16 %), and the increased
soil metal content in the territory near B. Khmelnytskyi Street in Kostiantynivka induced statistically
potential increase of aberrant cells of rootlet apical meristem of cultivar Zymoiarka (1.64 %). The spread of
heavy metals within Kostiantynivka city is associated with the business of company «Ukrzincy, which
leads to moderate and very dangerous contamination levels in some of its districts. Statistically potential
increase of chromosome aberration frequency was not recorded under the joint effect of low concentrations
of labile forms of soil HM in the zone of CC «PCPP». The lowest genotoxic effect was found in Allium
cepa L. affected by river contamination with low salt concentrations such as Cr, Cu and Pb in Albania [15].

Based on the mitosis disorders one can make conclusions concerning the intensity of mutation
process in cells of organism populations, according to disorder spectrum — about the damage degree of
genetic material, i.e., compatibility of life with occurring injuries. Neither of techno-genic pollutants
can create new mutation types which are not seen in the control. But the correlation between various
mutation types under the effect of the factors of different nature can change considerably [23]. Soil
HM contamination of the industrial zones and territories affected by industrial discharges caused a
wide spectrum of cytogenetic disorders: fragmentation, advance and lagging chromosomes (fig. 3, a-
¢), formation of chromosome and chromatide bridges, ring chromosomes, micronuclei. Herewith,
some specificity of the manifestation of these disorders depending on the intensity and composition of
contamination components was observed. Statistically potential increase in the number of mitoses by
2.7 times with single and pair fragments was recorded under the effect of soil contamination with
metals of the industrial zone of PPC «SCTPFHG» on sprout rootlet meristem of cultivar Al’batros
odes’kyi. Under the effect of HM ion complex in the soils of the territory of PrSC «Avtoradiator», SJC
«Luhansk accumulator producing company», UC «Lubny water supply station», the frequency of
fragment appearance was 0.96 %, 1.11 % and 1.07 %, respectively, which was twice as much as the
control indicators (0.47 %) (fig. 4). According to the frequency of acentric fragments in the cells of
root meristem of cultivar Zymoiarka (control is 0.44 %), double effect was found only under the effect
of HM soil contamination in the industrial zone of SJC «Luhansk accumulator producing company»
(0.99 %). Fragmentation could occur due to chromosome adhesiveness, caused by the interaction of
HM ions with histone and non-histone proteins, and in turn, the failure to divide chromatides when
they move towards poles [14].
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Fig. 3. Types of chromosome aberratzons and mitosis anomalzes. a — pair acentirc fragments, b —
lagging chromosomes, ¢ — advance chromosome, d — pair acentirc fragments, dicentric chromosome
and micronucleus
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Fig. 4. Frequency of the formation of acentric fragments and dicentric chromosomes in meristem cells
of primary rootlets of winter wheat under the effect of HM soil contamination resulted from industrial
discharges: 1 — Svatky village, Poltava rgn. (control), 2 — PPC «SCTPFHG», 3 — CC «PCPPy, 4 —
PrSC «Avtoradiatory, 5 — B. Khmel 'nytskyi Str., Kostiantynivka, 6 — SC «Poltavachimmashy, 7 — SJC
«Luhansk accumulator producing company», 8 — UC «Lubny water supply station»

The frequency increase of aberrant cells of sprout rootles of cultivar Zymoiarka depended on
the induction level of dicentrics of predominantly chromatide type considerably. Affected by HM,
bridges can be formed due to chromosome adhesiveness and further disorder of free anaphase
division, uneven translocation or inversion of chromosome segments [20] during seed sprouting in the
soil in the territories of PPC «SCTPFHG», PrSC «Avtoradiator», UC «Lubny water supply station»,
where the most intensive soil contamination with Cd and Pb was recorded.

The expansion of the spectrum of chromosome aberration types affected by HM soil
contamination took place due to the ring chromosome induction. The frequency of meristem cells of
wheat primary sprout rootlets with these unstable chromosome reconstructions, which can be lost in
the cell division process, ranged from 0.06-0.16 % in cultivar Al’batros odes’kyi and 0.07-0.17 % in
cultivar Zymoiarka.

Cytoskeleton structures of plant cells, in particular microtubes, which show high sensitivity to
different endogenous and exogenous stimuli, are very susceptible among potential intra-cell targets of
toxic metals. These dynamic formations of cytoskeleton ensure the process of a cell cycle, including
mitosis and cytokinesis. According to the results of a cytogenetic analysis, it was found out that in the
territory of the majority of the studied facilities with HM soil contamination aneugenic anomalies
along with clastogenic damages in the cells of root apex were induced with high frequency in cultivar
Al’batros odes’kyi and Zymoiarka — 0.10-0.33 % and 0.15-0.60 % respectively. There were no
disorders of this type in the control. A serious increase in the number of cells with lagging and
advance chromosomes (Fig. 3, b, ¢) was found under the effect of HM soil contamination in the zones
of PrSC «Avtoradiator», SC «Poltavachimmash», UC «Lubny water supply station» and near
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B. Khmel’nytskyi Street in Kostiantynivka, and Cd, Pb i Zn had the largest share among them.
Breaking of chromosome segregation affected by HM, which was confirmed by numerous researches
on other plant objects [10, 18], can prove their potential carcinogenicity [22]. According to [14], Cd
and Pb compounds due to their ability to bind with tubulin protein, causing the dysfunction of division
spindle threads, can be classified as colchicine analogues.

Micronuclei were found in mitosis telophase among the types of cytogenetic disorders,
induced by joint effect of high doses of HM (Cd, Pb, Zn) in the soil of the industrial zones of PrSC
«Avtoradiator», SC «Poltavachimmash», SJC «Luhansk accumulator producing company». Their
formation on the basis of fragments or whole chromosomes, which did not enter any of daughter
nuclei, occurs with partial chromatin loss [18]. A positive correlation between high Cd, Pb and Zn
doses and the induction of micronuclei in plant tissues was also discovered by other researchers [18]
of wheat seed sprouting in the soil with the highest content of HM (industrial zones of PPC
«SCTPFHG», PrSC «Avtoradiator», SC «Poltavachimmashy», UC «Lubny water supply station», the
territory near B. Khmel'nytskyi Street in Kostiantynivka), in addition to already mentioned
chromosome aberrations and mitosis pathology in meristem cells, complicated cytogenetic disorders
also occurred: single/pair fragments and bridge; pair fragments and lagging chromosomes; pair
fragments, bridge and ring chromosome; pair fragments, chromosome bridge and micronucleus (fig. 3,
d). The formation of multiple aberrations confirms heavy cytogenetic cell damage and high mutagenic
activity of complex effect of HM soil contamination.

Conclusions. HM soil contamination in the territories affected by industrial releases causes
the increase of cytogenetic disorder level in winter wheat by 1.6-3 times. The highest mutagenic
activity was recorded in the territories of industrial zones of PrSC «Avtoradiator», SC
«Poltavachimmashy», SJC «Luhansk accumulator producing company», UC «Lubny water supply
station», their soils were characterized by intensive Cd, Pb and Zn contamination. Significant
differences in the levels of cytogenetic disorders depending on a wheat cultivar genotype, induced by
high concentrations of soil toxic metals in the industrial zone of PPC «SCTPFHG» and the territory
near B. Khmel’nytskyi Street in Kostiantynivka, can be caused by physiological-genetic peculiarities
of the plants and a possible effect of non-differentiated factors, specific for each territory. Complex
effect of low HM concentrations, typical for soil specific contamination of the industrial zone of CC
“PCPP”, showed the lowest cytogenetic activity.

A spectrum of cytogenetic disorder types included mostly single and pair acentric fragments,
bridges of chromatide type. Its expansion occurred due to the formation of ring chromosomes, micronuclei
and mitosis anomaly. The induction with high frequency of advance and lagging chromosomes underlines
active interaction between HM and threads of division spindle, which makes it possible to use the fact of
chromosome segregation disorder as an indicator of HM environment pollution.

High cytogenetic activity of HM soil contamination, caused by industrial releases, confirms
genetic threat for the organisms of above-ground ecosystems and suggests the necessity to work out a
national program of large-scale genetic monitoring over techno-genic contamination of the territories
in the industrial regions of Ukraine.
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